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1. KomIuiekc 0CHOBHBIX XapaKTePUCTHK MPOrpaMMbl
1.1. IlosicHUTeILHASA 3aNMMCKA

[ToTpebHOCTH OTE€YECTBEHHOU SKOHOMUKH B Pa3BUTHU
BBICOKOTEXHOJIOTUYHBIX ~ TMPOU3BOJCTB  JIUKTYeT  HOBBIE  TpeOOBaHUS K
JOTIOJHUTENIbHOMY — oOpa3zoBanuio. Ero  kirodyeBoil  3ajmayedl  CTaHOBUTCS
(opMHUpOBaHUE WHKEHEPHOTO MBIIUIEHUS M MOATOTOBKA KaJpOBOr0 pe3epBa
JUIS HAy4YHO — TEXHUYECKOM cdepbl. JloCTHKEHUE STOM Uelnr HEBO3MOXKHO
0e3 BOBJICUCHHSI OOYYAIOIINXCA B MPOEKTHO — UCCIEAOBATENBCKYIO JESTEIbHOCTh
U TeXHUYeCcKoe TBopuecTBO. MHTerpanus »Tux (opMaToB UTPaeT ONPEIEIISIIONIYIO
POJIb B COBPEMEHHOM 00pa30BaTeIbHOM MapagurmMe: OHa CTUMYJIHPYET COLUATbHYIO
U NMPOPECCHOHANIBHYIO aKTUBHOCTH MOJoexku. Kak ciencTBue, 3T0 CriocoOCTBYET
npoQUILHOMY  CaMOOIpEAeNeHHI0  oOydarommxcs B cepe  TEXHOJOTHUH,
910 B OyAyIleM TrapaHTUPYET POCT MPOM3BOIUTEIBLHOCTH TPyJa W JUHAMHYHOC
pa3BUTHE HAYKOEMKOT'O CEKTOPA 3KOHOMUKH.

JlononHuTtenbHas 001eoOpa3oBaresibHas 00IIepa3BUBaloIIas MporpaMmma
«ITPO®kamnyc: oTpacieBoit»  (mamee—IIporpamma) uMeeT TEXHUYECKYIO
HampaBleHHOCTh. (OHa OpPUEHTMpPOBAHA HA H3YyYEHHE OCHOB MEXAHHKH,
KOHCTPYUPOBAaHUA, MPOTPAMMHUPOBAHUS W AaBTOMATH3aLHUHM YCTPOMCTB, a TaKKe
Ha UX NPUMEHEHUE B PA3JIUYHBIX OTPACIISIX POMBIILICHHOCTH.

[Iporpamma siBIIIETCS JIOTUYECKUM ITPOJIOKEHUEM BBoAHOTO Kypca ({OOII
«ITPODxkammyc: oOmiasi crnenuaiu3anus»), B paMKax KOTOPOTO OO0ydaromuecs
MoJIy4aroT GyHIaMEeHTAIbHBIE 3HaHUS B BRIOPAHHOW 00JIaCTH.

['maBHasg 3ajgavya mnporpaMmbl — Pa3BUTUE TEXHUYECKOIO MBIIIJICHUSA,
MOATOTOBKA OYAYIINX WHKEHEPHBIX KAJAPOB U TIIYOOKOE TOTPYKEHHUE TIOJIPOCTKOB
B CIIeU(PHKY TEXHUYECKUX M COBPEMEHHBIX pabounx mpodheCcCHid.

OOyuyeHne HOCHUT SIPKO BBIPOXCHHBIM NPHUKIAIHON Xapaktep. B pamkax
mpo(UIBHBIX Ta00paTOPU aKTUBHO MPUMEHSETCS KEMC — METOH: 00ydarouuecs
paboTaroT HaJl peajbHBIMU MPOEKTaAMU C YYaCTHEM UHIYCTPUAIIbHBIX 3aKa3UMKOB.

ITon pykOBOJACTBOM MeAaroroB oOydYaromiuecs: MPOXOoasIT MOJTHBIN UK CO3daHuUs



MpOAyKTa — OT I'E€HEpaldid TEXHUYECKOW WJEU U YIpPaBICHHUS MPOLIECCOM
€€ BOIUIOIICHUS J0 COOPKU pealibHbIX MOJIeNIe U MPOTOTUIIOB.

Takoil NPakTUKO — OPUEHTUPOBAHHBIM MOAXOJ MOMOTAET O0YyYarOIIUMCS
Jy4yuie MOHATh crneuuuky padoTel NPOGUIBHBIX CHELUAINCTOB, OCO3HATH
IIEHHOCTh MOJIy4aeMbIX HABBIKOB U clenathb YBEPEHHBIN mar K
po(ecCHOHaTBEHOMY CAMOONIPEIETIEHUIO.

[Iporpamma pazpaborana ¢ y4éToM TpeOOBAHUI CIETYIONTUX HOPMATUBHBIX
MIPaBOBBIX aKTOB U FOCY/IAPCTBEHHBIX MPOTPAMMHBIX IOKYMEHTOB:

— ®enepanbhblii 3aKoH Poccuiickoit deneparuu ot 24.07.1998 Ne 124 — @3

— «O0 OCHOBHBIX rapaHTHsX paB peO&nka B PO» (penakius ot 20.02.2026);

— @enepanbHbii 3akoH oT 29.12.2012 N 273 — ®3 «O6 ob6pa3zoBaHuH
B Poccuiickoit ®eaepanun» (peaakuus ot 28.02.2025);

— @enepanbHbiil 3akoH Poccuiickoit ®enepanun ot 14.07.2022 Ne 295 — @3

— «O BHecenun usMeHeHuil B DenepanbHbli 3aKk0H «O0 00pazoBaHUM B
Poccuiickoit @enepannmn»;

— Pacnopsbkenne IlpaButensctBa P® or 31.03.2022 Ne 678 —p
«O06 ytBepxkaennn KoHuenuu pa3BUTHS TOMOJHUTEIHHOTO 00pa30BaHUs JAeTei
1o 2030 romax;

— Vka3 I[Ipesunenta Poccutickoit denepamnmu ot 07.05.2024 No 309

— «O HanMOHAJIBHBIX 1ENAX pa3BuUTHs Poccuiickoit denepanuu Ha MEPUOT
10 2030 roxa u Ha nepcnekTuBy 10 2036 rogay;

— Vxa3 [Ipesunenta Poccuiickoit @enepanuu ot 09.11.2022 Ne 809

— «O0 ytBepxkaeHnu OCHOB TroCyJapCTBEHHON MOJUTHKUA MO COXPAaHECHHIO
U YKPEIUICHUIO TPAJAUIMOHHBIX POCCUHCKUX JYyXOBHO — HPABCTBEHHBIX
LICHHOCTEI»;

— Ilpukaz  MuHuctepcTBa  Haykd U Bbicmiero  oOpaszoBaHus PO
u  MunucrepctBa IlpocBemenns P® ot 05.08.2020 Ne 882/391 «O06
yTBepxaeHun [lopsiaka opraHu3anuu ¥ OCYIIECTBICHUS 00pa3oBaTelbHOU

NEATeNIbHOCTU MpHU ceTeBoi (opMme peannzaluu 0Opa30BaTEIBHBIX MPOTPaAMM)»)

(penmakuums ot 22.02.2023);



— Ilpuka3 MunucrepcrBa IlpocBemenus P® or 27.07.2022 Ne 629
«O0 ytBepxaeHuu llopsaka opraHu3aludd U OCYIIECTBIEHHUS 00pa30BaTEIbHOM
JEeSATENbHOCTHU MO IONOJHUTEIBHBIM 0011€00pa30BaTENbHBIM IPOrpaMMaM»»;

— Ilpuxaz Munucrepctea Ilpocsemenus Poccuiickon ®Denepanuu
or 03.09.2019 Neo 467 «0O6 yrBepxaeuuu llemeBoit wmonaenu pa3BUTHS
PErMOHAIBHBIX CUCTEM JOTOIHUTEIBHOIO 00pa30BaHMs IETEW»;

— Ilpuxa3 MuHnucrepctBa oOmero u mnpodeccuoHaIbHOr0 00pa3oBaHUs
Ceepayockoit obmactu ot 30.03.2018 Ne 162 — J1 «O6 yrBepxaennun Konuenuuu
pa3BuTHs 00pa3oBaHus Ha TeppuTopru CBEepAsIOBCKOM 00acTu Ha niepuo 10 2035
rojiay;

— Ilpukaz MuHucrepcTBa Tpyda U CcOLMaAIbHOW 3amuThl Poccuiickon
@®enepanun ot 22.09.2021 Ne 652 «OO0 yTBepkaAeHHH TPO(HECCHOHATHLHOTO
cranaapra «llemaror nQOMOJHUTENBHOTO OOpa3oBaHUS JETEl M B3POCIBIX)
(3apeructpupoBano B Munrocte Poccuu 17.12.2021 N 66403);

— TIloctanoBnenue I'maBHOrO rocyAapCTBEHHOTO CaHUTapHOro Bpada PO
or 28.09.2020 Ne 28 «O6 ytBepxknenun CanlluH 2.4.3648-20 «CanutapHo
— BMHUAEMHOJIOTUYECKUE TPEOOBaHUS K OpPraHU3allMsM BOCIHUTAHUS M OOYYEHHS,
OTJbIXa U 03/I0POBIICHUSA neren U MOJIOACHKID) (penakuus
ot 30.08.2024);

— IlucekmMo MunuctepcTBa o0Opa3zoBanuss U Hayku Pd or 18.11.2015
Ne 09- 3242. «O HaIlpaBJICHUH Meroaunueckux pPEKOMEHJAIUi 10
MPOEKTUPOBAHUIO JIOMOJHUTENbHBIX OOIEpa3BUBAIOIINX MPOrpaMM (BKIIIOYas
Pa3HOYPOBHEBBIE)»;

— Tlocranosnenue [IpaButensctBa Poccuiickoit deneparuu ot 11.10.2023
Ne 1678 «OO6 yrBepxaeHun IlpaBun  nOpuMEHEHUs  OpraHHU3aLMSIMU,
OCYILIECTBIISIOIIMME 00pa30BaTENbHYIO JEATEIBHOCTh, AJIEKTPOHHOTO O0YyYeHMs,
JUCTaHIIMOHHBIX o0pa30BaTEIbHBIX TEXHOJIOTUI npu peanuzanuu
00pa3oBaTeIbHBIX IPOIPAMM;

— Ilpuka3  MuHucrepcTBa  Haykd U Bbicuiero  ooOpazoBaHus PO

1 MunucrepctBa npocsemieanss P® or 05.08.2020 Ne 882/391 «O06
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yTBepxkaeHun [lopsigka opraHu3anuu W OCYIIECTBICHHUS 00pa3oBaTelbHOU
NEATeNIbHOCTU MpHU ceTeBoi (opMme peannzanuu 0Opa30BaTEIBHBIX MPOTPaAMM)»)
(penaxuus ot 22.03.2023);

— Ilpukaz MunucrepctBa o00pa30BaHUs M  MOJIOJECKHONH TOJUTUKH
Caepayockoil oonactu ot 29.06.2023 Ne 785 — J1 «O6 yrBepxkaenun TpeOoBaHuii
K YCJIOBUSIM U MOPSJIKY OKa3aHUsSl TOCYIapCTBEHHOM YCIYTH B COLMANIBHOU cdepe
«Peanuzanusi JTIOMOJHUTEIBHBIX 00pPa30BaTEBHBIX MPOrPpaMM B COOTBETCTBUU C
COITUATIBHBIM CEPTUHUKATOM;

— Pacnopspkenue IlpaButennctBa CBepjsoBckor oOmactu Ne 646 — PII
or 26.10.2018 «O co3nanuu B CBepsIOBCKOM 00J1aCTU 1IEJIE€BON MOJIETU Pa3BUTHS
PETHOHABHON CUCTEMBI JOTOJHUTEILHOTO 00pa30BaHus eTeh»;

— IlucekMo MunucrepctBa mnpocseumeHust Poccuiickon depepanuu Ot
07.05.2020 Ne BB — 976/04 «PexomeHpanuu 10 peanu3alud BHEYPOUHOMH
NEeSTENbHOCTH, MPOrpaMMbl BOCIUTAHUS W COLMAJIM3AIMHU M JOMOJHUTEIbHBIX
oOmeoOpazoBaTebHBIX ~ MpOrpaMM  C  NPUMEHEHHWEM  JTUCTAaHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUNY;

— [lonoxeHue o0 MAOMONHUTENBHBIX O0IIEO0OPA30BATENBHBIX MPOrpaMMax
'TAHOY CO «/IBopen Monoaexu», yreepxkaeHHoe npukasom oT 18.05.2026 Ne 703
— 1

— Tlonoxenue o ceteBoil hopme peannzanu 00pa3oBaTEIbHBIX MPOTPAMM
B TAHOY CO «JlBopen MOJIOJIEXKI, YTBEPKICHHOE MPUKA30M
ot 08.11.2021 Ne 947 — n.

AKTYaJIbHOCTH NPOrpaMMbl OOYCJIOBIIEHA TOCYIapCTBEHHBIM 3ampOCOM
Ha (OpPMHUPOBAHHE CHUCTEMBI HEMPEPHIBHON MOATOTOBKH KBATH(PUIIMPOBAHHBIX
WHKXEHEPHBIX KaJPOB, a TAKKE MOTPEOHOCTHIO cCaMUX 00yUYaIOIINXCS B peaTnu3aiuu
CBOETr0 TBOPUYECKOT0 U MHTEIJIEKTYyaJbHOro noteHuana. CoaepxaHue nmporpaMmbl
OTBEYAET COBPEMEHHBIM MNPUOPUTETAM HAYYHO — TEXHOJOTHMYECKOIO pPa3BUTHUS
oOmectBa. (OOpa3oBaTEIbHBI MPOLIECC BBICTPOEH C YYETOM TpeOOBaHUM
HOPMAaTUBHO — IMpPaBOBOW 0a3bl, COXpaHsAs NPU ITOM NEPEAOBBIE MOJAXOIbl U

TEXHOJIOTUU  OOy4YeHHUS. [IporpamMa  BBINOJNHSET  BAXKHEUIIYIO
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poOpUEHTAIMOHHYIO (YHKIIMIO: OHA 3HAKOMHUT MOAPOCTKOB C aKTyaJbHBIMU
pabouYrMM U MHKEHEPHBIMU TTPO(PECCUIMU U MOBBIIIAET UX MOTUBAILIUIO K BEIOOPY
TEXHUYECKUX CIIEIUAIBHOCTEN.

HoBu3na mnporpamMmbl 3aKJIIOYaeTCsl B MPAKTHUYECKOM IPUMEHEHHUU
M YCOBEPIICHCTBOBAHWUU  KOMIIETEHIMNA, 4epe3 TIyOOKyH  MPOEKTHYIO
NEATeNIbHOCTh.  BaXXHBIM  CTPYKTYpHBIM  OTJIMYUEM  SBJISIETCS ~ CMEHA
oOpa3oBarenbHOro (okKyca: eciv Ha 0a30BOM ypOBHE OOyyarollHMecs OCBAMBAaJIH
HaIpaBlieHUus cpaszy Tpéx jabopartopuil (ogHOW Benylled U JBYX CMEXKHBIX),
TO Ha TMPOJBUHYTOM YPOBHE TPEANOJaraercs MaKCUMalbHOE TMOrPY>KEHHE
UCKIIFOUUTENIFHO B OJIHY MPOPUIBHYIO (BEAYIIYIO) 1a00paTOpHIO.

B pamkax »Toro HampaBlIeHHsS TIPOCKTHBIC KEHCHI CTPOTrO OPUEHTHUPOBAHBI
Ha 3ampochl KOHKPETHOM oTpaciu. HamonHeHuwe Kaxaoro Keiica CTpoUTCs U3
HAa0Opa YHHMBEPCAIBHBIX TEXHOJOTMYECKUX TMPOIECCOB M  ONpeiensercs
UHANBUAYaTbHO. B 3aBUCHUMOCTH OT MOCTABJICHHOMW 3a7lauM, CHEU(UKU OTpaciiu
U CIIOKHOCTH Keiica u3 olmiero nepeds (Hampumep: coop m obpaboTka mpoO,
MUKPOCKOITUYECKUN aHaNu3, aHaIu3 (U3MYECKUX CBOMCTB, XMMHYECKUN aHaIIU3,
kaptorpaduss u 'MMC — TeXHONIOTUU, MOJAETUPOBAHUE T€OJOTHUYECKUX MPOIIECCOB,
paboTa C KepHaMHU M pa3pe3amH, OIEHKAa HKOJOTHYECKUX PHUCKOB) BHIOMpAIOTCS
T€ YHUBEpPCAJbHBIE TEXHOJOTUYECKHE  TMPOIECChl, KOTOPHIE  IMO3BOJISIOT
MaKCHMAJIbHO TIOJTHO PACKPBITh TPOOIEMATHKY U HAMTH ONTUMAJIbHOE PElICHUE.

ba30BbIil ypOBEHBb NpPOrpaMMbl, B CBOK OYEpElb, OTIIMYACTCA MOIYJIBHOU
JIOTUKON «CKBO3HOTO MPOEKTUPOBAHHUSY»: B PaMKaX KaXXIOr0 OTPACiI€BOr0 MOIYJs
(manpumep, «MammHocTpoeHnue»  wiau  «llumeBas  MPOMBIIUIEHHOCTHY)
oOydaromuecs: MPOXOAST MOJIHBIN IUKII CO3IaHMs MPOJYKTAa — OT aHau3a ChIPhS
¥ CBOWMCTB MaTE€pPUAJIOB JI0 pa3pa00TKH aBTOMATU3UPOBAHHON CUCTEMBI yIIPABICHUS
¥ MyONWYHOW 3amuThl Keiica, 4YTo (OPMHUPYET IEJIOCTHOE TMPEICTABICHUE
0 TEXHOJIOTUYECKOM 1IETIOYKE OTPACIIH.

JlanHast yuyeOHas mporpamMma peajau3yercss B paMKax o0pa3oBaTeIbHOTO
npoekta «I[[PO®kamnyc» B TECHOM B3aWMOJECHCTBUU C PEAJTbHBIM CEKTOPOM

SKOHOMHUKH IO MOJIEIM  JABYCTOPOHHEro  mapTHEpCTBa:  oOpa3oBaTebHAas
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opraHu3auus JONOJHUTEIBHOIO o00pa3oBaHUd U MNpEAUpHUsITHE — 3aKa3yuK.
[IpennpusiTue  BBICTYNA€T  OCHOBHBIM  3aKa3YMKOM  OyIOylIUX  KaJpOB:
OHO (hOpMHUPYET 3ampoc HA KOMIIETEHIMH, MPEAOCTABISAET aKTyalbHYI0 TEMATUKY
JUIsl KEeHMCOB M O0EeCleYMBaeT HWHTEIUIEKTYalbHYI0 MOJJEPKKY B peaau3alnuu
MPOEKTOB. JTO TMO3BOJSET BBICTPAMBATh WHIAUBUIYaJbHbIE O00pa30BaTENIbHbBIE
TPACKTOPUU OOYYAIOIIUXCS C YYETOM peaibHOW KaapoBOW MOTPEOHOCTU OTpaciu
U peuiaTh NpaKTUYECKUE 3a7aud, B3ATbIE€ M3 HACTOALIUX IPOU3BOJICTBEHHBIX
IPOILIECCOB.

Peanuzanus nporpaMmbl OCYIIECTBISETCS COBMECTHO:

OOpa3oBatenbHass ~ OpraHu3alys  JIONOJHUTEIBHOTO  O0pa3oBaHUS  —
oOecrieunBaeT  OOIIYyI0  KOOPAMHAIMIO,  METOJHUYECKOE  COIPOBOXKICHUE,
(dbopMHpoOBaHUE TPYNII U OPTAHU3ALUIO YHUBEPCAIBHBIX JIA00pATOpHil (MOIyIEH).

[Ipennpusitue (oTpacib) — ydacTBYeT 4epe3 MPEJOCTABICHUE PEATbHBIX
TEXHOJOTHYECKUX 3a7a4, OpraHu3aluio MPO(PUIBHBIX JKCKYpCUH H BCTped
C UMHAYCTPUAIbHBIMUA HAaCTaBHHKaMU. MepOmNpusiTuss paBHOMEPHO pacIpeieseHbI
B T€UEHUE Yy4eOHOTO TO0Ja | HANpPABJICHBl Ha MOTPY)XEHHE OOydYaroIMIMXCs
B MPOU3BOJICTBEHHYIO KYJIbTYPY, KOPIIOPATUBHbBIE CTAH/IAPTHI U PEILICHUE PEATbHBIX
TEXHOJOTUYECKUX 3a]1a4.

OTan4yuTeJbHOI 0COOEHHOCTHI0O MNPOrpamMMbl  SBJISIETCS  CO3JaHHE
00pa3oBaTeIbHO — MHKEHEPHOU CPE/bl C YIIIYOJICHHBIM MOTPYKEHUEM MPOEKTHON
KOMaH/Ibl B [IPOLIECC PEAIU3ALMN TEXHUUECKOIO ITPOEKTa B paMKax OJHOM BeAyIen
7a00paTopuu COTJACHO JKU3HEHHOMY IMKJIY @POEKTa. YUYaCTHUKU HMEIOT
BO3MOXKHOCTb ~ JIOTIOJIHUTH ~ 00pa30oBaTeNIbHBIM  Mpolecc  MEpPONpPUATHSIMHU,
OpraHW30BaHHBIMU UHIYCTPUAJIbHBIMU MAPTHEPAMH.

Conepxanue Mojayliel 0a30BOr0 YpPOBHS IOCTPOEHO IO MPUHLHUILY
«OTpACIEBOI0  KOHCTPYKTOpa»: HE3aBUCHUMO OT BBIOPAHHOIO  HAaINpaBICHUS
(OT reoTeXHOJOTMH 10 TPAHCIOPTA) KaXIbld MOAYJIb BKJIKOYAET TPU CKBO3HBIE
naboparopuu (reoJIOrH4ecKyr0/MaTepruanoBeIUeCKyl0, HHKEHEPHO — MPOEKTHYIO

Y aBTOMAaTHU3allMH), a TaKK€ HWTOTOBBIM KEHC, YTO IO3BOJISIET O0O0yYaroniemMycs



c(hopMHpPOBaTh CUCTEMHOE MOHMMAHHE OTPACIU U MOJYYUTh COATTAHCHPOBAHHBIM
Habop npodeccuoHambHbIX MPoO.

Moaynu 0a30BOro ypOBHSI BKJIIOYAIOT HIECTh OTPACIIEBBIX HalpaBICHUM:
«l'oppo  —  MeTaluyprudeckas — orpacib», «KpeaTwBHbIE — MHAYCTPUN»,
«MammHocTpoeHue», «llniesas MpOMBIIUIEHHOCTY, « TpaHCIIOPT U JTOTUCTUKAY,
«QHepretukay. Kaxaplii MOyJIb COCTOUT U3 TPEX J1abopaTopuil (M3y4eHHsI CBONCTB
ChIpbSl M MAaTepUasoB, MPOEKTHUPOBAHUS OT JIA0OPATOPHOrO aHAIM3a U PYYHOTO
OPOTOTUIHPOBAHUS IO MIPOTPAMMHUPOBAHUS CUCTEM aBTOMATU3ALMKU U MyOJIUYHOU
3alUThI IIPOECKTA.

[Iporpamma copMupoBaHa ¢ y4y€TOM MPUHILMIA HWHTEIPATUBHOCTH,
YTO TIOJIpa3yMeBaeT HEPa3phIBHOCTh Yy4EeOHOW, NPOEKTHOM U COOBITUHHOMN
nestenbHOCTH. K COOBITMITHONM N1eATeTbHOCTH OTHOCSTCS IMyOJIMYHBIE 3al[UThI
IIPOEKTOB, OTPACJIEBbIC YKCKYPCUHU, BCTPEUYU C UHIYCTPUAJIBbHBIMU HACTAaBHUKAMU,
ydacThe B KOHKypcax M KeWc — 4YeMnuoHarax. Takodl mOAXOX IpU3BaH
chopMHpoBaTh y OOYYaIOIIMUXCS 3HAHUS, HABBIKK U YMEHHUS B CTPEMHUTEIIHHO
Pa3BUBAIOLIUXCS 00JACTIX UHKEHEPHH.

Takum oOpa3om, mporpaMmma He TOJBKO TOTOBUT OOYYAIOIINXCS K PEIICHUIO
CJIOHBIX MHXKEHEPHBIX 3aJlay, HO M peliaeT npodieMy paHHel mpodopueHTaIuu,
oOecrieunBasi OCBOCHHUE MPEANpoPecCHOHANBHBIX 3HAHUN B pPaMKax COJEP>KaHMUs
o01epa3BUBarOIIEH MMPOTPAMMBI.

OCHOBHBIMM YYaCTHUKAMU IPOEKTA SABJIIOTCSL:

HacTtaBHHK — nie1aror oT OpraHu3anyy JOMOJHUTEIBHOIO 00pa30BaHus;

Komannma mnpoekta — oOywaroniuecsi, MOJyYaroniue o00pa3oBaTeIbHBIHN
Y IIPONYKTOBBIA pE3yJIbTaT;

3aka34uK — NpOPUIbHOE MPEAIIPHUITHE.

[IpoexkTHass paboTa mpeamnosnaraeT yriyOJeHHOE H3Y4YeHHE MaTepuaia H
CHOCOOCTBYET MOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH OOYYaroIIMXCS Ha OCHOBE
BBICOKOI'O YPOBHSI 00pa3oBaHUsi, CPOPMUPOBAHHOCTH JIUYHOCTHBIX KOMIETECHUUH

" PCaJIbHOI'O OIIbITa PCHICHUA OTPACJICBbLIX 3a/1a4.



[To conmepxxanuto MOAyIM JENIATCS HA MPEIMETHBIE, HEMOCPEICTBEHHO
CBSI3aHHBIE C 00JIACTHIO 3HAHUHM, BKIIIOUYAIOIINE TAKUE HAIPABICHUS KaK:

«/labopamopus zeonocuu u 2e0mexHOI02Ul»— B XOJ€ OCBOCHUS MOIYJIS
7abopaTOpuM  TEOJIOTMM M TEOTEXHOJOrMd  oOydaromuecss  MpOAoJDKaT
HCCJICIOBAHUE KIIFOUEBBIX CBOWCTB TOPHBIX MOPOJ M T'E€OJOTHYECKUX IMPOLIECCOB
(CTpYKTYpbl U  TEKCTYpPbl TOpOJ, IUIOTHOCTH, IOPUCTOCTH, TBEPIOCTH,
UCTUPAEMOCTH, XPYNKOCTH, a TaKXKE€ XUMHYECKOTO COCTaBa U DKOJIOTHYECKHUX
puckoB). OHM MOJy4YaT MOJHBIE 3HAHMS MO METoJaM OTOOpa W 00paboTKU MPod
(kepH, HUIMX, MOHOJIUT), MPaBWJIAM MApPKUPOBKU M KaTaJlOTHU3allid, a TaKKe
chOpMUPYIOT MPAKTUUECKHUE HABBIKU MHUKPOCKOMMYECKOIO0 aHaJIu3a MUHEPAJIOB,
pabotel ¢ reoxesndeckuM obopynoBanueM (I'HCC, Ttaxeomerp, HUBEIUP)
U OECIIMIOTHBIMU aBUAIIMOHHBIMH CHUCTeMaMH il a3podoTochéMkn. Kpome Toro,
oOydJaromuecs: Haydatcsl HCIOJIb30BaTh mporpammHoe obecnedenue QGIS mis
nocTpoeHus: 1UMPOBBIX MoOjene penbeda U TEOJTOTHYECKUX  Pa3pe30B U
COBEPIICHCTBYIOT HABBIK BEJICHUSI TEXHUYECKUX IPOEKTOB, MPUMEHUMBIX Ha
IPaKTHUKE.

B kayecTBe mNpUMEpPOB MPAKTUYECKOW  peaju3alud  IOJYYEHHBIX
KOMIIETEHIIMA B paMKaxX JaHHOW J1labopaTopuu MOTYT OBITh pEaTM30BaHBI
CIEIYIOIE KEUCHI:

Keiic 1. «Pa3zpaboTka HOBBIX MECTOPOKICHHIN.

Keiic 2. «MccnenoBanne 3eMIIETPSCEHHIN.

Keiic 3. «Dxo — kapTa pogHOTO Kpas».

Keiic 4. «Ontumuzanusi TPaHCIOPTHOM JIOTUCTUKHU ISl COKpalleHUs
BBIOPOCOB YTJIEKHCIIOTO Ta3ay.

Keiic 5. «Co3znanue KapThl MOJI3EMHBIX BOJI».

Keiic 6. «YTunuzanusi 0TX0/10B TOPHOIOOBIBAIOIIETO MTPOU3BOICTBAY.

Keiic 7. «Ontumu3zanusi ypoxaHOCTH 3€PHOBBIX KYJIbTYPY.

«/labopamopusn Inepeemuku) — B IPOLECCE OCBOCHUSI MOJTYJISI 1Ta0OpaTOpuu
SHEPreTUKU 00YyUaroluecs MoJy4yaT 3HaHUS B 00JIACTH MHKEHEPHOU JIeSITEIbHOCTH,

a UMEHHO MPOEKTUPOBAHUS IHEPreTUUYecKux cucteM. OHU MPUOOPETYT HABBIKU
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paboThl B COOTBETCTBUM €  NpeanpodecCHOHaIbHBIMU  TpeOOBaHUAMMU
HSHEPrOMH)XCHEPUH MYTEM OCBOCHMSI TEXHOJOIMH B OOJacTH NpPOU3BOACTBA,
nepefadyd M pacupelesieHuss  DJEKTPOdSHEPIHMHM,  XPaHEHHUs  DHEPIruH,
BO300HOBJISIEMBIX UCTOYHUKOB SHEPIHH, SHEPTOAP(HEKTUBHOCTH U LUPPOBU3ALIUU
HYHEPrOCUCTEM.

B pamkax mnpakThueckol MOATOTOBKH OOydYarolIuecs 3aKpernsT HaBBIKU
B 00JAaCTH COBPEMEHHBIX HHEPreTUYECKUX TEXHOJOTHUM: pacy€T BbIPaOOTKU
COJIHEYHBIX MaHeNel, o100p THOPUAHBIX CUCTEM, MTPOBEICHNUE TEIUIOBU3MOHHOTO
o0clieIoBaHMs, CO3/IaHKe CHCTEM cOopa JaHHbIX Ha 0a3e Muteprera Bemieit (10T),
IPOTHO3UPOBAHUE HATPY3KU U MOCTPOCHUE UPPOBBIX JBONHUKOB.

B  kagyecTBe mNpuUMEpOB  MPAKTUYECKOM  peanu3aliuud  TOJYYEHHBIX
KOMIIETEHIIMA B paMKaxX JaHHOW J1labopaTopuu MOTYT OBITh peaTr30BaHBI
CIIEIYIOIIE KEUCHI:

Keiic 1. «lloBeiienue 5HeprodpPeKTUBHOCTH HA  MPOMBIIIICHHOM
OPEANPHUITHU C MOMOIIBIO TexHonoruil 10T, aHanu3a NaHHBIX U MOJEIUPOBAHUS
IPOU3BOJCTBEHHBIX IMPOLECCOBY.

Keiic 2. «Cucrema »HeprocHa®XeHUs JII KOCMHYECKOrO armapara
B AKCTPEMAJIbHBIX YCIOBUSAX KOCMOCA.

Keiic 3. «Moenb HHTEIIEKTYaTbHON YHEPTOCUCTEMBI JIJII aBTOMATHYECKOTO
perynupoBaHus 0amaHca MEXIy IPOU3BOJICTBOM U MOTPEOJICHUEM YHEPTUN».

Keiic 4. «Cuctema 3apsaku Il DJIEKTPOMOOWIIEH € y4€TOM pa3IMYHBIX
CIICHAPHEB MCTIOIb30BaHUS (TOPOACKON TpauK, JaTbHUE TOE3TKH)».

«/labopamopus  yughpoozo npoekmuposanus, nPOMOMUNRUPOBAHUSA
U npou3eoocmea» — B XOAEC OCBOCHUS MOIYNS Jiabopatopuu MHQPPOBOTO
MPOCKTUPOBAHUSI, TMPOTOTHUIHPOBAHUS W TPOHU3BOJACTBA OOYyYAIONIUECS TMOTydaT
sHanuss B chepe CAD/CAM — MoaenvpoBaHus, aJJUTHUBHBIX TEXHOJOTHMH,
2JIGKTpOHMKH, MHTepHera  Bemiei, pa3pabotku  npwioxenuii, VR/AR,
MIPOMBIIIEHHON POOOTOTEXHUKHU U rpauyecKoro JIA3alHa.

OHu HayyaTcsi MPUMEHSTh porpaMMHoe odecnieuenue At 3D — MmoenupoBaHus,
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MOATOTOBKM  (ailioB K medaTd, NPOrpaMMHUPOBAHUS MHKPOKOHTPOJLIECPOB,
coznanust VR/AR — CIIeH U CHCTEM TEXHHYECKOTO 3PCHHSI.

Kpome Toro, oOydwaromuecss OCBOST MPAaKTUYECKUE HaBBIKA padOThI
C COBPEMEHHBIMHU MPOU3BOJACTBEHHBIMU TEXHOJIOTUSIMHU, TAKUMH Kak 3D — neyars,
naiika, cOOpka SJEKTPOHHBIX CXE€M M KaluOpoBKa NaTuyukoB. [Iporpamma Takke
BKJIIOYAET OOy4eHHUE CO3JaHUI0 IU(POBHIX JBOWHUKOB M TMaHEIE MOHUTOPHUHTA,
aHaIu3y TEXHUYECKUX TpeOOBaHUM, IJAHUPOBAHUIO M 3alUTE COOCTBEHHBIX
npoekToB. B pamkax Moayns oOydamomuecss MO3HAKOMATCS C OCHOBaMH
npodeccuoHaIbHON OpUEHTAIMKM B 00JIACTH MAIIMHOCTPOEHUS, DSJEKTPOHUKH,
POOOTOTEXHUKH ¥ MH(GOPMAIIMOHHBIX TEXHOJIOTHH.

B kadectBe mpUMEpOB  MPAKTUYECKOW  pealu3alud  MOJTYy4YEHHBIX
KOMIIETCHIIMA B paMKax JdaHHOW J1abopaTopud MOTYT OBITh pean30BaHbI
CIIEIYIOIE KEUCHI:

Keiic 1. «Pa3paboTka ¥ M3roTOBJIEHUE AETAIW JUIsI TOPHO — IIAXTHOTO
obopyioBaHus (HampuMep, 3y04aToe KoJIeCco, BaI)».

Keiic 2. «Cucrema yMHOTO TIOJIUBAY.

Keiic 3. «CucreMa ynpaBiaeHus JJOTUCTUYECKUMU MTPOLECCAMMI).

Keiic 4. «YMHBIN 10M ¢ BO30OHOBJIIEMBIMH UCTOYHHKAMH SHEPTUN.

Keiic 5. «MenuuuHCKOe yCTPOKUCTBO JIJISI MOHUTOPUHTA 3[I0POBBSI».

Keiic 6. «IIpoexkTupoBanue 3HEprodhPEeKTHBHOTO JOMaY.

«/labopamopuu  cospemeHHbIX  KOHCMPYKUYUOHHBIX  MAMEPUANOE U
HAHOMEXHON02ZUI» — B TIPOIECCE OCBOCHUS MOAYJS JIabOpaTOpuu COBPEMEHHBIX
KOHCTPYKIITMOHHBIX MAaTEpPUAJIOB ¥ HAHOTEXHOJOTUU oO0ydarommuecss TMoIydar
3HaHWs B c(epe OpraHm3anMd M BEJACHHS IMPOCKTHOM JIEATEIBHOCTH, BKIIOUAsS
MMOHMMAHHE 3TANOB MPOECKTUPOBAHUS, NMPUHIIMIIOB MOCTAHOBKM IIeJel W 3aaad, a
TAaKKe METOJOB TIOWCKAa W aHanmm3a HaydyHoi wHpopManmu. [Iporpamma
OXBAThIBAET  KJIIOUEBBIE  YHHBEPCAJIBHBIE  TEXHOJOTMYECKHUE  MPOLECCHI:
MaTepUaIOBEICHUE, METOIbI aHaau3a MaTepuanoB, HaHOMaTepHUabl
M HAHOTEXHOJIOTUHU, KOHCTPYKIIMOHHBIE MaTepHaibl, aJJUTUBHbIC TEXHOJOTHH,

YMHBIC MaTCpHUaJIbl U SKOJOTHYCCKYIO 0e30MMacHOCTb.
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OOyuaronuecs HayyaTcsi IUIAHUPOBaTh U MPOBOJUTH JKCIEPUMEHTHI,
a TaKXe MHTEPHPETUPOBATh MOJIydeHHbIE naHHble. Oco00e BHUMAHHE YACISIETCS
3HAKOMCTBY C COBPEMEHHBIMM TPEHAAMH B MAaTEPUAIOBEICHUHU, YTO ITO3BOJIUT
UM pa3palaTbiBaTh aKTyalbHble M BOCTpeOOBaHHBIE MPOEKThL. BakHOUW uacThio
MOJIyJIi CTaHET OCBOCHUE HABBHIKOB KOMAaHJIHOU pa0bOThl, KPEATUBHOTO MBIIIICHUS
n 3 PEeKTUBHON KOMMYHUKAIIMU, HEOOXOIUMBIX [JIsl YCHEIIHOTO BBIMOJIHEHUS
TPYIIOBBIX U UHIWBHUIYAJTbHBIX UCCIIE0BATEILCKUX 3a/1a4.

B  kagyecTBe mnpuUMEpOB  MPAKTUYECKOM  peanu3aliuud  TMOJYYEHHBIX
KOMIIETCHIIMA B paMKax JdaHHOW JlabopaTopud MOTYT OBITh pean30BaHbI
CIIEIYIOIE KEUCHI:

Keiic 1. «Termmon30asaMOHHBINA CIIOH 11 KOCMHUYECKOMN Karcyibh».

Keiic 2. «CnocoObl yMEHbBIICHHS TpPEeHHMs | M3HOcAa (HaAmpumep,
B MOIIMITHUKAX UJIA TOPMO3HBIX CUCTEMAX ).

Keiic 3. «Ontumuzanus 700bIYH MOJIE3HBIX MCKOMAEMBIX C UCIIOJIb30BAHUEM
HAHOTEXHOJIOTUH U YMHBIX MaTEPHAIIOBY.

Keiic 4. «HaHOTOKPBITHS 118 3aIIUTHI TYPOUH OT PO3UU U KOPPO3IUK.

«/labopamopusa mpancnopma u mpancnOpmHsIX cucmem» — B IPOLECCE
OCBOCHHUS MOIyJsi JabopaTOpuu TpPAHCIOpPTa MW TPAHCIOPTHBIX CHCTEM
oOydaromuecs: Mmoyiy4yaT 3HaHHS B cepe OpraHu3alud U BEJCHUS MPOEKTHOMN
NEATEIbHOCTH, MCIOJIb3YSl  YHUBEPCAJbHBIE  TEXHOJOIMYECKHE  IMPOLECCHI:
MPOCKTUPOBAHUE U KOHCTPYMPOBAHHE, AJJIUTHUBHBIE TEXHOJOTHH, 3JIEKTPOHHKA
U aBTOMATH3alus, pPOOOTOTEXHMKA M MEXaTPOHHMKA, JSHEProdpdEKTUBHOCTH
U dHEprocOepereHune, UHQPACTPYKTYpHBIE  TEXHOJIOTHH, a’poJIMHAMUKA
U TUAPOAMHAMUKA, MaTepuaibl u 00paboTKa METAIJIOB, TEXHOJOTHUU CBS3U
U TeleMaTUKa, a TakKKe SKOJOTMYECKUA MOHUTOpPUHT. M3ydar coBpeMeHHbIE
TEHJICHLIUH B OTPACIIU: CO3/IaHNE aBTOHOMHBIX aBTOMOOWIIEH, THOPUIHBIX CUITOBBIX
YCTaHOBOK, MHTEJJIEKTYaJIbHBIX TPAHCTIOPTHBIX CUCTEM U 0€30MacHBIX MaTEpPUAJIOB.
DTO MO3BOJUT pa3palaTbiBaTh AKTyalbHbIE MPOEKTH. BakHOW 4acTbio MOAYJS
CTAaHET OCBOCHHME HABBIKOB KOMaHAHOW paboThl, 3(PPEKTUBHOIO YIpPaBICHUS

IIPOCKTaMH1 U TEXHUUYECCKOM KOMMYHHKAIIMH.
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B kaudectBe mprMepoB peanu3alyM IMOJTYyYECHHBIX KOMIIETEHLIMM B paMKax
JaHHOM 1TaOOpaTOpUU MOTYT ObITh PeaIn30BaHbl CIEYIOIINE KEHUCHI:

Keiic 1. Cucrema npeaoTBpallieHus: CTOJIKHOBEHUH AJ11 aBTOMOOMIISA.

Keiic 2. 'mbpunnas cunoBas yCTaHOBKA JJII TPY30BOI'0 TPAHCIIOPTA.

Keiic 3. MHTENeKTyalbHOE paciicaHue JBUKEHUS TIOE310B.

Keiic 4. MOHUTOPHUHT Tpy3a B MOPCKUX IEPEBO3KAX.

Keiic 5. Ontumuzanus 3arpy3ku 6araxa B CaMOJIEThL.

«/labopamopus podomomexHuKu, MeXampoOHUKU U ACHMOMAMUIAUUU
npoueccoe» — B TIPOLIECCE OCBOCHUS JTaOOpaTOpUU 00yUaroluecs nojayyaT 3HaHUS
B cdepe opraHu3zallid M BEJEHUA NPOEKTHOW NESITENbHOCTH, HCIOJIb3Ys
YHUBEPCAJIbHbIE TEXHOJIOTUYECKHE IIPOLIECCHI: IpOrpaMMHpPOBaHUE
MUKPOKOHTPOJJIEPOB, COOpKa M HACTpPOWKa pPOOOTOTEXHUYECKUX YCTPOICTB,
monenupoBanre U 3D — medarh, aBTOMaTH3alMs MPOIECCOB, MEXAaTPOHHKA U
AJIIEKTPOHUKA, HCKYCCTBEHHBIM HWHTEVIEKT M MAaIllMHHOE OO0y4YeHue, WHTEpHET
Beneil u kubepbesomacHocTh. OOyuaromuecs: MO3HAKOMATCA C COBPEMEHHBIMU
TEHJECHLUUSIMU B  IPOMBIIUJIEHHOCTH:  aBTOMAaTU3UPOBAHHBIMH  JIMHUSIMU,
yIpaBJI€HUEM JIBUTATEISIMU U CEPBOIPUBOJAMHU, Pa3pabOTKONW CHUCTEM KOHTPOJIS
U JIMATHOCTUKU. DTO MO3BOJUT UM pa3padaThiBaTh aKTyaJIbHbIE U BOCTPEOOBAHHBIC
IPOCKThl. BakHOW YacThi0 OOYyYEHHS CTAaHET OCBOCHHE HABBIKOB KOMAaHIHOMN
paboThl, 3PEKTUBHOTO YIIPABIECHUS MPOSKTAMU U TEXHUYECKOW KOMMYHHUKAITUH.

B kayectBe mpumepoB peanu3alyy IMOJTYYEHHBIX KOMIIETEHLIMH B paMKax
JAHHOW TaOOpaTOPUU MOTYT OBITH PEATU30BaHBI CIACAYIOIINE KEHCHI.

Keiic 1. ABromMaru3zanus TMpolecca YNaKOBKM NPOJYKTOB MUTAHUS
C IPUMEHEHHEM KOHBEHEPOB 1 pOOOTU3UPOBAHHBIX MAHUITYJISITOPOB.

Keiic 2. IlporpamMmbel Wi  MHKPOKOHTPOJUIEpPA,  YNPABJISIOLIETO
IIPOU3BOJCTBEHHBIM IIPOLIECCOM Ha 3aBOJIE.

Keiic 3. Cozmanume mnpote3a KoHeyHocTH ¢ mnomomipio CAD  —
MPOEKTUPOBAHUS.

Keiic 4. VYmnpasneHue BEeTpOreHEpaTOPHON CTAHIIMEH C JATYMKAMHU BETpa

Y HArpy3KHU.
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«/labopamopusa mawunocmpoenua»—B NPoOLECCE OCBOEHUS J1abopaToOpuu
MaIlIMHOCTPOCHUS 00yYaroluecs MojayJaT 3HaHus B cepe opraHu3aluu U BeCHUS
MPOEKTHOM  JNESATENbHOCTH, WCIOJB3YS YHHBEPCAIbHBIE  TEXHOJOTUYECKUE
MPOIIECChI: TPOCKTUPOBAHWE W MOJCIUPOBAHUE, MEXaHUYECKyr0 00paboTKy
MaTepuagoB, CBapOYHbIE M Ky3HEUYHbIE palOOThl, JIUTEHHOE MPOU3BOJCTRBO,
aJAUTUBHBIE TEXHOJOTWHU, TOKPACOYHble pabOThl, MOHTAX U JEMOHTAX
o0Opy/IOBaHMs, JUATHOCTUKY, PEMOHT W TEXHUYECKOe O0OCIy>KHUBaHUE,
MPOU3BOJICTBO KOMIIO3UTHBIX MaTEpPUaIOB, KOHTPOJb KadeCTBa, aBTOMATHU3AINIO
IPOU3BOJICTBEHHBIX MPOIIECCOB, & TAKXKE YHEProcOepeKEHUE U IKOJIOTHIO.

OOyuaroruecss  MO3HAKOMATCS € COBPEMEHHBIMU TpEHIaMHU
B MAIIMHOCTPOCHUH, BKJIIOUYAsl ONTUMHU3ALMIO a3POJMHAMUYECKUX XapaAKTEPUCTHK,
yIy4IlleHue JIUThsl CTalld, MOJICPHU3AIIMIO TPEOHBIX BHUHTOB, pa3pabOTKy
AKOJIOTUYECKH YHCTBIX TEXHOJIOTUW TPOU3BOJCTBA M CO37aHWE OMOHUYECKHUX
IPOTE30B. DTO TMO3BOJIUT MM pa3paldaThiBaTh aKTyalbHble W BOCTPEOOBAHHbBIC
pOEeKThl. Ba)XXHOW 4acThI0 MOJYJIsl CTAHET OCBOCHHE HABBIKOB KOMaHTHOM palOOTHI,
KPEaTUBHOTO  MBINIIEHUS U 3(PGPEKTUBHOW KOMMYHHUKAIIUM, HEOOXOIUMBIX
JUIs1 YCTIEIIHOTO BBITIOJIHEHUS UCCIIEIOBATENIbCKUX 3a/1ay.

B kauectBe mNpUMEpPOB  MPAKTUUECKOM  peAIM3alUdM  IMOJYYECHHBIX
KOMIIETEHIIMA B paMKaxX JaHHOW J1labopaTopuu MOTYT OBITh pEaTM30BaHBI
CIEIYIOIE KEUCHI:

Keiic 1. «lloBeimenne 9HeprodhPEKTUBHOCTH HA  MPOMBIILIICHHOM
NpEANPUATAN C TIOMOIIbIO TeXHOJoruil 10T, aHanuM3a MaHHBIX U MOJEIUPOBAHUS
MIPOU3BOACTBEHHBIX ITPOLECCOBY.

Keiic 2. «Cucrema »sHeprocHaOXeHUS JII KOCMHYECKOTO arfmapara
B 3KCTPEMAJIBHBIX YCIOBUAX KOCMOCA».

Keiic 3. «Monens MHTEIEKTYaTbHOM SHEPTOCUCTEMBI JIJIST aBTOMATHIECKOTO
peryaupoBaHus Oalanca MEXIy MPOU3BOJICTBOM U OTPEOJICHUEM SHEPTUN.

Keiic 4. «Cuctema 3apsaku mjig 3JIEKTPOMOOUIEH ¢ y4€TOM pa3iMYHbIX

CLIEHApUEB MCIO0JIb30BaHUS (TOPOJICKON Tpa(uK, NaIbHUE TOE3KH)».
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«/labopamopus rKkonozuu, OUOHUKU U OUOmMEXHOI02UIl)» — B TIPOIECCE
OCBOCHUSI J1A0OpAaTOPUU IKOJOTUMU, OMOHUKM M OMOTEXHOJOTUM OOydaroniuecs
nojiyyaT 3HaHUs B cdepe opraHu3alMd W BEACHUS MPOCKTHON ESITEIbHOCTH,
WCIONB3Yysd  YHUBEpCAJIbHBIE  TEXHOJOTMYECKHE  MpoIecchl:  1udpoBoe
MIPOCKTUPOBAHUE, aJAJUTUBHBIE TEXHOJIOTHH, JIEKTPOHUKY U MUKPOKOHTPOJUIEPHI,
JATYUKA U UCIIOJIHUTEIbHBIE MEXaHU3Mbl, MEXaHUKY U POOOTOTEXHHKY, & TaKXKe
MPOTOTUITUPOBAHUE U MHTETPAITUIO.

OOGyuaroruecs MO3HAKOMSITCS C COBPEMEHHBIMH TPEHJaMH B JKOJIOTHU,
OMOMH)XEHEPUU U OUOTEXHOJIOTHAX, BKIIFOYAsl CO3/IJaHNE OMOTIIIACTUKOB U3 OTXOJIOB,
pa3paboTKy OMOHEUTpPAbHBIX YIAKOBOUHBIX MAaTEpUAJIOB, BHEJPEHUE OMOPOOOTOB
JUISi MOHUTOPUHTA TOCEBOB W MPOEKTHUPOBAHUE PACTCHMM, YCTOMUYMBBIX K 3acyXxe.
OTO MO3BOJMT WM pa3padaThiBaTh AaKTyallbHbIE M BOCTPEOOBAHHBIE TMPOECKTHI.
BaxxHoil dYacThi0 MOyJIS CTAaHET OCBOSHHME HABBIKOB KOMAaHIHOW paboOTHI,
KPEaTUBHOTO  MBIIIIEHUS U 3PGEKTUBHOM KOMMYHHKAIIUU, HEOOXOIUMBIX
JUTSL YCTICIITHOTO BBITTOJTHEHUS UCCIIEIOBATEIBCKUX 3a/1a4.

B kauectBe mpUMEPOB  MPAKTUYECKOW  peaM3alli  IOJYYEHHBIX
KOMIIETEHIIMA B paMKaxX JaHHOW J1labopaTopuu MOTYT OBITh pEeaTr30BaHBI
CIIEIYIOIE KEUCHI:

Keiic 1. «Pa3paboTka OMOMIACTUKOB M3 OBITOBBIX OTXOJ0BY.

Keiic 2. «Co3nanne MUHHU — S3KO()epMbI».

Keiic 3. «Pa3paboTka TEXHOJIOTHUM /1711 BOCCTAHOBJICHUS JIECOBY.

Keiic 4. «Co3znanne OMOHEUTPATbHBIX YITAKOBOYHBIX MATEPHATIOBY.

Keiic 5. «Baenpenne 6umopoOOTOB 1JIsT MOHUTOPUHTA TTIOCEBOBY.

Keiic 6. «Pa3paboTka pacTeHUH, yCTOMYUBBIX K 3aCyXe».

«labopamopua pazpadomku npoZpaAMMHBIX HNPOOYKMOE»— B TIPOLIECCE
OCBOCHHS JTa0OpaTopuu pa3pabOTKM MPOTPAMMHBIX MPOAYKTOB OOYYArOIIHECs
MoJIy4aT 3HaHWA B cepe OpraHm3anuu W BEJCHUS MPOCKTHOW IESTEIHHOCTH,
WCIIOJIb3Yysl YHUBEPCAJIbHbIC TEXHOJIOTHYECKHE MPOLECChl: aHAIM3 U UCCIICIOBAHUE
pBIHKAa TPOTPAMMHBIX peIICHHH, IUlaHupoBaHue mnpoekta, UX/Ul  nusaiin,

pa3paboTKy MOOWIIBHBIX, BEO — U JECKTON — BEPCHUM, TECTUPOBAHHE, a TAKXKE
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pa3BépThiBanue. OOyyaronuecss TMO3HAKOMSTCS C COBPEMEHHBIMU TpEeHAaMU
B pa3pabOTKe MPOrpaMMHBIX MPOAYKTOB, BKIIOYAash CO3/IaHHE HSKOJIOTHYECKHUX
m1aTopM MOHUTOPUHTA 3arpsA3HEHUS BO3/lyXa, ITU(POBBIX YUeOHBIX ACCUCTEHTOB,
CUCTEM YyMHOTO TOpoJia, MOHUTOPUHIa ypoKas, ONTUMHU3AIUU TOTPEOICHUs
ANIEKTPOIHEPTUH, BUPTYAIbHBIX THAOB IO HUCTOPUUYECKUM MECTaM U IUIaTdhopm
Ul  KOMaHAHOW  paboThl, KpPEaTUBHOIO  MbIIUIEHUS ©  3PQdEeKTUBHOU
KOMMYHHKAIIMK, HEOOXOIUMBIX JIJII YCIICIIHOTO BBIOTHEHUS UCCIIEI0OBATEIIBCKUX
3a/1au.

B kadyecTBe mnpuUMEpOB MPAKTUYECKOM  peanu3aliuud  TMOJYYEHHBIX
KOMIIETCHIIMA B paMKaxX JaHHOW JlabopaTopuu MOTYT OBITh pealu30BaHbI
CIIEIYIOIE KEUCHI:

Keiic 1. «Buenpenue AR — TeXHOJIOTHIA B My3€ii».

Keiic 2. «3anmyck HOBOTO OpeH/1a Ok abI».

Keiic 3. «Pa3paboTtka cepuana ajis CTPUMHUHTOBOTO CEPBHUCAY.

Keiic 4. «Pa3BuTHE TypUCTUUECKOTO MApLIPyTay.

Keiic 5. «PekoHCTpYKIIMSA TOPOJICKOTO TTapKay.

Keiic 6. «YnakoBka ¢ HAlMOHAIBHBIM KOIOM)).

Ketic 7. «Co3manue fashion — crapramna: miatdopma 11t KaCTOMU3HPOBAHHOM
OJIEKIbD).

JlononmHuTenbHas o0Ieo0pa3oBaTeabHas oOIIepa3BUBAOIIAs MIporpaMma
«(ITPO®xkamiryc: oTpaciieBoi» MOXET OBITh peaan3oBaHa B CETEBOM (dopme
COBMECTHO  C COUMAJbHbBIMU  MapTHEpaMu  (OpraHu3alusMud  OOILIEro U
npodeccruoHansHOTO 00pa30BaHus) U UHAYCTPUATHHBIMH TAPTHEPAMH.

bazosaa opeanuzayua: Jlerckuii texHomnapk «KBanTtopuym r. Bepxnsd
[Termman.

Opzanuzauyuu — ywacmuuku: 00pa3oOBaTENIbHBIC YUYPEKICHUS OCHOBHOTO
W TIOJTHOTO cpeaHero oOpazoBanus, yupexaeHus CIIO u Beiciiero oOpasoBaHus,
LIEHTPhl 00pa3oBaHMs, a TaKkKe HHAYCTpUAJIbHbIE NapTHEPHI HA OCHOBAHUU

3aKJIFOUYEHHOT0 JIOTOBOPA O CETEBOM (PopMe peasin3alliy MPOrPaMM.
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Y4YacTHUKM CETEeBOro B3aWMOIECHCTBUS HMEIOT BO3MOXHOCTbH JOIMOJHHUTH
o0Opa3oBaTeNbHbII IpOoLECC MEpPOIPUATHIMU, OpraHU30BaHHBIMU
WHyCTPUAIBHBIMU U COIIMATBLHBIMU MapTHEPAMH.

B pa3paboTaHHyl0 JOpPOXKHYIO KapTy O B3aUMOJEHUCTBUU C CETEBBIMU
napTHEpaMU  BXOAST: OKCKYpCUHU, TMpOQecCHOoHalIbHbIE MpoObl (Hampumep,
«IIpompblniieHHass aBTOMaTUKa», «MexaTpoHukay, «CBapOYHBIE TEXHOJOTHUM,
«INEeKTpOMOHTaX Y, «Hepazpyiiaronuit KOHTPOJbY, «J1abopaTOPHBIA XUMUYECKUN
aHanuz», «OOcnyXuBaHUE Tpy30BOMl TexHUKH», «OOpaboTKa JUCTOBOrO
MaTepuaa), IKCKYpCcUu Ha MPOU3BOJICTBO, NOCEIIEHUE J1abopaTtopuil (Hanmpumep,
XUMHYECKUE, OWOJIOTMYECKHEe, KPUMHHAJIMCTUYECKHUEe W Jp.), y4dacTue
oOydJaromuxcs B OJIMMIIMAJNAX M KOHKYpCax pPa3HOTO YpPOBHS, OpPraHU3yeMbIX
CETeBBIMHU TMAPTHEPAMHU C BO3MOKHOCTBHIO TOJYYEHHS JIOMOJHUTEIBHBIX OaioB
npu nocrymieHun B BY3.

[lo okoHuaHuWM peanu3alMd NOPOrpamMMbl  OOyyaroluecs Moixy4yaT
cBugeTenbcTBO 00 00ydyeHun. [lo 3aBepuieHMM  OCBOEHHUS  MPOrPAMMBI
oOy4JaromMMCsl PEKOMEHAYETCS MPOIOJKUTh OOYyYEeHHE IO JIOMOJHUTEIHHOU
oOmieoOpa3oBarenbHOl  obOmiepa3BuBarome  nporpamme  «[TPO®kammyc:
NPOEKTHBIN» C IIEJIbI0 YIUIYOJICHHsS] TPOEKTHBIX KOMIIETCHIIMM M 3aKperuieHUs
MOJIYYEHHBIX HHXEHEPHBIX HaBBIKOB.

Aopecam obdwiepazeusarouieii npozpammol

[Iporpamma mnpenHa3HaueHa 1isi Jered B Bo3pacte ¢ 14 go 17 uner,
MPOSIBISIIOIINX HMHTEPEC K TMPOEKTHOW JIESITENbHOCTH M OOJAcTAM 3HaHHM
TEXHUYECKOW HAMPABICHHOCTH.

3auncnenne Ha nporpammy «I[TPO®xammyc: oTpacineBoil» MPOABUHYTOTO
YpPOBHS MOPOBOJUTCS MO pe3ysbTaTaM YCIEIIHOW WTOTOBOW  aTTECTallUU
(TecTUpoBaHME M WTOTOBasl 3alllMTa Keiica). 3aunciieHMe Ha 0a30BbIA YPOBEHb
MPOU3BOAUTCS 0€3 MpeBapUTEILHOrO 0TOOpA.

KommaectBo oOyuarommxcs B rpymme — 10-15 gemoBek. CocrtaB Tpymm

MOCTOSTHHBIU.
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Mecmo npogedenua 3anamuii: J{T «KBantopuym r. Bepxusas I[Iemmmar,
r. Bepxuss [Isimma, np. YceneHnckuii 2 1.

ConepxaHue NpPOrpaMMbl YUHUTHIBAET GO3PACHIHbIE U NCUXON0ZUYECKUE
ocobennocmu moapocTKoB 14 — 17 ner, KOTOpble ONpPEAENsIoT BBIOOP (GopM
MpoBeleHUd 3aHsATHl ¢  oOywarouumuca. VMeHHO B 3TOM  Bo3pacTe
aKTyaJlIM3upyercs 3anada npodeccHOHaIbHOrO camoompeneneHus, o0ydarommecs
3aJlyMBIBAIOTCSI O BbIOOpE cepbl nesaTeIbHOCTH U Mpodeccuu. DTo NepUo, Koraa
MOJIPOCTOK CBOOOJIEH HCCIE0BaTh pa3HOOOpa3HbIEe B3POCIIbIE POJIH, HE OTATOLIAsCh
00S3aHHOCTSIMH, KOTOpBIE MOSIBATCS MPU HACTYIUICHUM TOJJIMHHOW 3PENIOCTH.
CounanpHO — 3HaUMMast AESITENbHOCTD SIBISETCSA BEAYIIEH, CPEICTBOM pEAIM3aALNUN
BBICTYIAET y4eOHO — MPOPECCUOHANIbHAS IEITETbHOCTb.

Pexum 3aHATHN: 3anaTus MIPOBOIATCS 2 pasza B HEJICJIO
no 2 akajgeMuyeckux yaca. [Ipo1omKuTeIbHOCTh OJHOTO aKaJIEMUYECKOIO Jaca —
40 munyT. I[lepepbiB Mex1y y4eOHBIMU 3aHATHAMU — 10 MUHYT.

Cpok ocBoeHusi 00IIepa3sBMBAKOIICHl NPOrpaMMbl  ONpPEAEISIETCS
COJIep’KaHHEM IIPOTrPaMMBbI U COCTABIISIET 2 TOJIA.

O0bem o01epa3BuBaIeii mporpaMmMbl coctaBisieT 288 yaca (144 gaca
B IOJ).

Oco0eHHOCTH OpraHU3anuu 00pPa3oBaTebHOIO Mpolecca:

dopma opraHuzanuMd 00pa30BaTEIBHON NEATETPHOCTH — TPYIMIOBasd,
Pa3HOBO3pACTHASI.

®opma o0yuyeHHMsi: OYHasg, BO3MOXKHAa peanu3alus C MOPUMEHEHUEM
ANIEKTPOHHOTO OOYYeHHS W JUCTAHIIMOHHBIX O0Opa30BATENBHBIX TEXHOJIOTHIA
(m.2 cr.17 12 Ne 273-®3). 3anatuss MOTYyT TPOBOAHWTHCS B (opMme
BUJICOKOH(EPEHITNY, Y4eOHBIE MaTepHasibl IS TPYII pPa3MENIaloTcs B CETH
NuTepner Ha pa3muudabix 1udpoBbix 1wiathopmax. Bwibop mmatdhopmb
onpeensaeTcs NeJaroroM UCXo/s U3 MOCTaBICHHbIX 3a/1ay.

Buapl 3aHsaTuil o0miepa3BuBaOmed mporpaMmbl: O0ecejibl, 00CYXICHUS,
MPAKTUYECKUE 3aHSATHSA, aHAINU3 U pElIeHHE MPOOJIEeMHBIX CUTyaluid, MO3TOBOM

WTYpPM.
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@opMbl  MOABEAEHUS] MTOrNOB IO OTACJIBHBIM TEMaM MPOTPaMMBbI
M MO0 WUTOraM peajlu3aly MpOorpaMMbl: YCTHBIM W MNHCHBMEHHBIA OMpPOC,
npakTuyeckas pabora, camocTosiTenbHas  paboTa, OTKPBITOE  3aHSTHE,
TECTUPOBAHUE, AHKETHUPOBAHHUE, OSCKU3UPOBAHHUE, JEMOHCTpallds pe3yibTaTa,
3aliTa UTOTOBOTO MPOEKTA.

[lo ypoBHIO OCBOEHHUS TMporpaMma SIBJISIETCS  OOIEepa3BUBAIOIICH,
COOTBETCTBYET MPOJIBUHYTOMY YPOBHIO CJIOKHOCTH.

«IIponBUHYTHIA  ypOBEHB»  MpearnoyiaracT  yriayOJeHHOe  HM3YyYCHHE
coJiepKaHus O0IIepa3BUBAIOIICH MPOrpPaMMBbI 32 CUET CHUHXPOHHU3AIUU MTPOCKTHON
paboThl CO cHelHaJUCTaMU  OT MPOU3BOJACTBA. ITO O0ECHmeYrMBaeT JIOCTYI
K OKOJIO — TmpodeccuoHadbHbIM U MpOo(ECCHOHATBHBIM 3HAHUSM. PesyiabraTom
OCBOCHUSI TIPOrpaMMBbI sIBIsieTCS C(OPMUPOBAHHBIM KeWC (MHIWBHIYaTbHBIN
WM KOMAaHJIHBIN), TPEJCTABICHHBIA K 3alllUTe B paMKax o0pa3oBaTEILHOTO
npoekta  «[[PO®dxamnyc: oTpacieBoit». Jlydmne  aBTOPCKUE  MPOEKTHI
HAIIPaBIISFOTCS HA BCEPOCCUIICKHE M MEXAYHAPOIHBIE KOHKYPCHI M OJIUMITUABI.

1.2. llean u 3a1a4um o01epa3sBuBa0Ieii MPorpaMMbl

Leas mporpamMmpl: MOATOTOBKA OYyAYIIMX WHXKEHEPHBIX KaApOB MYyTEM
Pa3BUTHs TEXHUYECKOTO MBIIUICHHS, (POPMUPOBAHMS MHKEHEPHBIX KOMIIETEHIINH,
IyOOKOTO TIOTPYKEHUS B CHEIU(HUKY COBPEMEHHBIX TEXHUYECKHX MpodeccHit
Y TIOJIyYEHUS IPAKTUYECKOTO OIbITA TPOCKTHON AEATEIbHOCTH.

JIns ycenrHoW pean3aliiy MOCTABICHHOMN IIeTM HEOOXO0IUMO PEIITUTh PSiT
oOy4JaromuXx, pa3BUBAIOIINX U BOCITUTATEIBHBIX 3a]1a4:

ba3oBblii ypoBenb (8-9 kinacc OY)
Monayab «I'opHO — MeTaLLIypruyecKasi 0Tpacib»

Obyuarowue:

~  MO3HAKOMWTH C BUJAMHU MOJIE3HBIX HCKOoNaeMbIx CBEpJIOBCKOM 001acTi
U KPUTEPUSIMU OLIEHKH 3aI1acoOB ChIPbS;

~  O3HAaKOMHUTH C TpeOOBAHMUSIMU TEXHHKH OE€30MaCHOCTH TMpu padoTe

C T€OJIOTMUYECKUMHU MPoOaMu U 1a00paTOpHBIM 000PY10BAHUEM;
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~ OCBOUTH  OTOOp,  ONHUCAaHWE U FPaHYJOMETPUYECKUN  aHaIu3
r€0JIOTMYECKUX MPO0;

~  O0Oy4uTh ONpPEACIICHUIO  BIIAXKHOCTH, IUIACTUYHOCTH U IIpUMeEcen
(OpPMOBOUYHBIX MaTEPUATIOB,;

~ OBJIQJIETh  METOJIaMH  TPUTOTOBJICHHS  (POPMOBOYHBIX  CMecel
Y WX UCIIBITAHUEM I10]] BHICOKOTEMIIEPATYPHBIM BO3/ICHCTBHUEM;

~  TOPUMEHSATh MUKPOKOHTpoOJUIephl Arduino st coopa JaHHBIX ¢ TaTYUKOB
TEMIIepaTypbl U BUOPALINH;

~ paboTaTh C UCTHOJHUTEIBHBIMH MEXaHU3MaMH (peJie, CEPBOMPUBOIBI)
JUTISl aBTOMATU3AIMY JTUTEHHOTO IUKJIA;

~  Ppa3BUTh HABBIKM MPOCKTUPOBAHUS AJITOPUTMOB KOHTPOJISA (KOHEUHBIE
aBTOMAThl) M UHTETPAIIUU KOMIIOHCHTOB,

~ OCBOMTb aHaJNU3 TEOJIOTMYECKUX  KapT, [OCTPOCHUE  pa3pe3oB
U KapTorpagpupoBaHre MECTOPOKICHU;

— OOCHUBATH 3aIlaChbl ChIPbA HA MCCTOPOKIACHUAX

~ TO3HAaKOMHTH C IpodeccusiMu Teojiora, WHKEHepa — MaTepuajoBena

U MH)KEHEepa — aBTOMAaTHU3aTopa.
Monyab «KpeaTuBHBIC HHAYCTPUM»

Obyuarowue:

— TO3HAaKOMHUTb CO CTPYKTypod mopTtdonano (Bu3yaa, BHACO, TEKCT)
Y MIPUHLUINAMHA TOCTAHOBKU TEXHUYECKOIO 3aJaHNUS;

— O03HAaKOMHTH C TPEOOBAHUSIMH TEXHUKHU 0€30MaCHOCTH MPpHU padoTte ¢ GoTo
— u BUneoobopynoBanueM u [1K;

— OCBOWUTH  CO3J@aHUE  TEKCTOBOM  CAMOIPE3CHTALlMM U CLIEHApUS
BHJICOBU3UTKY;

— 00y4uTh OCHOBaM (POTOCHEMKH (CBET, KOMIIO3UIIHS, PAOOUN TTOPTPET)
1 BUJIEOCHEMKU (AyOu, nepeOuBKN);

— OBJIaJIETh HABBIKAMHU CHUCTEMAaTH3allMU, MEPEHUMEHOBAHUS U Mepeavu

(haiioB Mo Y€K — JIUCTY;
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— T[O03HaKOMHUTb C uHTepdeiicom Figma u ocHOBaMU NPOEKTHUPOBAHUS
JeHAuHra (ceTka, Tunorparka, KOMIOHEHTHI);

— OCBOMTH cO3/1aHH€ Baiip(peiima, HANOJHEHUE KOHTEHTOM M HACTPOUMKY
MPOTOTUITUPOBAHMS C aJIallTallie 10T MOOUIIBLHBIC YCTPOWCTBA,

— 00yuuth ocHoBaM HTML wu CSS: cTpykrypa AOKyMeHTa, OJIO4HAs
Mozaenb, Flexbox, noakimtouenue mpu@Tos;

— o0yuuth cOOpke BeO — cTpaHUIl — MOPTHOJHO C KCIOJIH30BAHHEM
CeMaHTU4YeCKuX TeroB U CSS — nepemMeHHbIX;

— TI03HAaKOMHTH OOydarommxcs ¢ npodeccussMu Konupantepa, gororpada,
oreparopa, UI/UX — nu3zaiinepa, Bepcranbiiuka, frontend — paspadorurka u web —
WH)KEHEpa.

— 00y4YHTh COCTABIICHUIO TEXHUYECKOTO 3aJaHusl Ui TIOPT(OIHO, a TaKkKe
CO3/1aBaTh TEKCTOBYIO CAMOTIPE3CHTAIINIO U CIICHAPUN BUICOBU3UTKH.

Monyiab « MalIMHOCTPOEHUE)

Obyuarowue:

— TO3HAaKOMHTH C MECTOPOKIEHUSMHU ChIPbsI I UXTHI B CBEpIJIOBCKOM
00J1acTH U KPUTEPUSIMU OTOOPA YIACTKOB JI0OBIYUH;

— O3HaKOMHUTHb C TpeOOBAaHMSIMHU TEXHHKH OE€30MaCHOCTH TMpH padoTe
¢ reogaHHbiMH, cTankamu ¢ UITY u mabopaTtopHbiM 000pyA0BaHHEM;

— ocBOUTH UMIOPT LU(PpoBbIX Mozenel penbeda B QGIS, moctpoenue
npodunerr B SAGA GIS u BpIOOp mitomaaku ajs 103aTopa;

— 0o0yunth OTOOpPY, TpaHyJOMETPHUYCCKOMY aHAJIU3y, OMPEIACICHUIO
BJIQYKHOCTH, TJIACTHYHOCTH M aOpa3MBHOCTH KOMIIOHEHTOB IITUXTHI;

— OBJAJETh PACUYETOM MAPAMETPOB MIUXTHI (TEKYy4eCTbh, TUIOTHOCTb, IIar
BUTKOB, 3a30pbl) U 0POPMIICHUEM TEXHUYECKOTO 3a/IaHMUS;

— TIO3HAaKOMHUTh  C KOHCTPYKIIUSMH  JI03aTOPOB  # OCBOMTH 3D —
MOIeTUpOBaHMe y3JI0B (IITHEK, Kopyc, OyHkep) B CAIIP;

— 00yunTh pacu€Ty MIHEKOBOT'O Bajla Ha MPOYHOCTHh U KECTKOCTD,

M3TrOTOBJIEHHUIO AeTanu Ha cTaHke ¢ UITY u cOopke y3710B ¢ KOHTPOJIEM JIOITYCKOB;

21



— 0o0yuuTh MOAO0OpPY MaTEepHaOB JJIsi 3alllUThl OT aOpa3WBHOrO H3HOCA
U pa3paboTKy KOHCTPYKTOpPCcKO# gokyMeHTanuu no ECK/;

— TPUMEHATh MUKPOKOHTpOoJuIepsl Arduino uist ynpaBieHHs ITHEKOM Yepe3
[IT1M, npaiBepsl ABUraTeIed U JaTYUKU YPOBHS;

— paboTaTh C BECOBBIM MOJIyJieM J03upoBaHus (TeH3omaTumk, HX711)
U pa3pabaTbIBaTh aIrOPUTM OTCEYKU MOPLHUHA Ha OCHOBE KOHEUHBIX aBTOMATOB;

— MO3HAaKOMHTH ¢ mpodeccusimu reonora, [ UC — cneunanucra, HHXeHepa
— KOHCTpYyKTOpa, oneparopa crankoB ¢ UIIY, nanagunka KUIIMA u nHxenepa —

aBToMaTMU3aropa.

Monyab «IIumeBasi npOMbINICHHOCTD)

Obyuarowue:

— TMO3HAaKOMHTh C BUJAMU U OOJACTAMH NMPUMEHEHUS OMOCTUMYIISITOPOB,
a TaKXKe KPUTEPUAMH OLEHKH SKOJIOTUUECKUX PUCKOB;

— O3HAaKOMUTH C TPeOOBAaHUAMHM TEXHMKH O€30MacHOCTH Tpu padote
C XUMHUYECKUMH pPEeaKTHBaMU U J1a0OpaTOPHBIM 000PYI0BAHUEM;

— OCBOUTH MOAOOP YMAKOBOYHBIX MaTepuanoB (CTEKJO, IUIACTHK,
Ounopaznaraembie IOJIMMEPHI) U MPOBEACHUE CPABHUTEILHOTO aHAIN3a UX CBOMCTB;

—  00y4YUTh MOJYYEHHUIO, OUUCTKE U CIIEKTPOMETPHUUECKOMY KOHTPOJIIO;

— OBJAJETh PACYETOM KOHIICHTPAIIMM U MACCOBOW JOJIU JIJISi COCTABIICHUS
penenTypsl OMOCTUMYIIATOPA C MOCIEAYIONIEH CTa0MIU3aIuell KOMIIOHEHTOB;

— TMIO03HaKOMHTh €  MeTojaMu  OworectupoBaHusi  ((puToTECTHI,
BETCTAI[MOHHBIC ONBITHI) H IUIAHWUPOBAHWEM JKCIIEPUMEHTA JUIsl  OLICHKHU
3¢ (HEeKTUBHOCTH OHOCTUMYIISITOPOB,;

— OCBOUTH OIPEIECICHUE HHEPTHM MPOPACTAHUS, BCXOKECTH, POCTOBBIX
mapameTpoB (BbICOTA, JUTMHA KOPHS) U OMOMAacChl PACTCHHUIA,

—  00y4uThH OLICHKE COJIepKaHUs xyopoduiia METOJ0M

CIIeKTpOoOTOMETPHUH 1 MPOBEICHUIO CTPECC — TECTOB (3aCOJICHUE, 3aCyXa);
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— OBJAJCTh BETCTAIIMOHHBIM OIBITOM B TPYHTE M CTATUCTUYCCKOMN
o0paboTkoi pe3ynbTaToB (kputepuit Cterogenta, ANOVA);

— TPUMEHATH METOJbI OYHCTKM U aHamu3a JaHHbIX B Google Sheets
(Tunuzanus, cranaaptuzanus, puiastpanus, Gpyakuuu BIIP/XLOOKUP);

— TMO3HAaKOMHUTh ¢ TmpodeccusiMu JabopaHTa, TEXHOJOTa MHIIEBBIX
MIPOU3BOJCTB, UHXEHEpAa — HAHOTEXHOJOra M CHEIHAIMCTAa 10 aHAIW3Y JaHHBIX,
nabopaHTa — CEMEHOBOJa, (U3MOJOra pacTeHUM, arpoHOMa — HCCJea0BaTes,
Omosora, onepaTopa IaHHBIX, aHAJTUTHKA TaHHBIX, 1aTa — HH)KEHEPA.

Moayiab « TpaHCOPT U JIOTHCTHKA)

Obyuarowue:

— II03HAaKOMHUTh C OCHOBAMHM HWMHUTAIMOHHOTO MOJICIMPOBAHMS B CpPEC
AnyLogic (6ubiuoTeku, areHThl, Cpea);

— O3HAaKOMHTH C TPEOOBAaHUSMHU TEXHHKH O€30MacHOCTH Tpu pabdote
¢ I1IK u mporpaMMHbIM 00ECTICUEHHEM;

— chopmupoBaTh 3HaHUSA O TIOCTPOEHUM TOPOACKOM Cpelbl, CeTh
MapIIpyTOB U HACTPOUKE JABMXKEHHS APOHOB C MCIIOIb30BaHUEM OJIOKOB,

— 00YyYUTH CO3/IaHUIO JIOTUKH TOCTABKU;

— OBJAJETh METOJAMH 3aJaHMs 3alPETHBIX 30H, MOCTPOCHUS OOXOIHBIX
MapIIPyTOB U YCIIOBHON MapuIpyTHU3aIUy;

— TMPUMEHSATH MOJICTIMPOBAHKE U BU3YaTU3AINIO TTOKA3aTeNeH;

— OCBOHWTH aHaIu3 KJTFOUEBBIX noKasaTelei 3¢ hHEeKTHBHOCTH
Y ONITUMH3AIUIO0 MOJIEIH;

— T[I03HAaKOMHUTH C METOJIaMH OYHCTKH, THUIM3AlUM, CTaHIapTHU3AIUU
U CTPYKTYPHUPOBAHUS TPAHCIIOPTHBIX JIAHHBIX;

— 00y4uTh pabote ¢ hopMyIamMu U BU3yaIn3anven JaHHbBIX;

— OBJAJETh aBTOMATH3ANKEW 0OpaOOTKM MAaHHBIX C MMOMOIIBI0 MaKpOCOB

u ckpuntoB Ha Google Apps Script (ITMKIIBI, YCIOBUS, TIEPEOOP CTPOK);
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— TI0O3HaKOMHTHh C MPOPECCUIMHA HMMHUTAIMOHHOTO MOJEIUPOBAHHUS,
aHAIMTHKA TPAHCTIOPTHBIX JAaHHBIX, pa3pabOTUYMKa aBTOHOMHBIX JIPOHOB
Y WHXXCHEpa — aBTOMAaTH3aTopA.

Moayb «JHepreTuka

Obyuarowue:

~  TO3HAKOMHTHh C OCHOBHBIMHU IMOHSATHUSMH 3JICKTPOTCXHUKHU U TPaBUIIAMHU
U3MEPEHUS MYJIbTHMETPOM;

~  COOTHOCUTH TPO(PECCHOHANBbHBIE 3aMayd C (YHKIUSIMH HHXXCHEpa —
DHEPreTUKa, MPOCKTHPOBIIMKA aBTOHOMHBIX 3HeprocucteMm, 3D — mopgemrepa
U CTICITHAINCTA 1T0 aBTOMATH3AIUH;

~  OCBOUTH COOpPKY DJICKTPUYECKHX IICTed ¢ TOCJICIOBATCIIBHBIM U
napaiyICIbHBIM COCIMHCHUEM MPOBOTHUKOB,;

~  00y4uTh pacyéTy MOIIMHOCTH M DHEPTUHU, MOTPEOJIIeMON pa3IMYHBIM
AIEKTPOOOOPYIOBAHUEM;

~  OBJaJETh MPUHLUIAMH pabOTHl COJHEYHON mMaHedu (TOK KOPOTKOTO
3aMbIKaHMs, MAaKCUMaJIbHAsI MOIIHOCTD, HAMPSKEHUE XOJIOCTOTO X0J1a) U BHIOOPOM
ONTUMAJIBHOTO TIOJIOKEHUS JJIsI MAaKCUMaJIbHOM BHIPAOOTKH SHEPIHH;

~ TNPUMEHATh METOJbl Mmoadopa KoHTposuiepoB 3apsna (PWM, MPPT),
aKKyMYJISITOPOB U KaOeseil moj| 3alaHHbIe MapaMeTpbl Harpy3KHu;

- pabortath c pacuéTtoMm »3HeprobOamaHca B aBTOHOMHOW SHEProcucTeMe
«COJTHEYHas TaHeIh — KOHTPOJUIEp — Harpy3ka» M 3aloJHEHHWEM jKypHasia yuéra
SHEPrUH;

~ ocBouth ocHoBbl 3D — mopenupoBanusi B KOMIIAC — 3D u 2D -
yepuenue no cranaapram ECKJ/I;

- o0yunth moATOTOBKE Moaenedn k 3D — mewatm B crnaiicepe
1 MoCcTOOpabOTKE HAlleUYaTaHHBIX JeTajei;

~  OBIIQACTh  MPOrPAaMMHUpPOBAHHEM  MHUKPOKOHTpoiuiepoB  Arduino

pIn) b pa6OTBI C JaT4YMKaMHu 1 UCITOJIHUTCIbHBIMHA YCTPOﬁCTBaMH
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~ TIO3HAaKOMHTH ¢  mpodeccusMu  HMHXKEHEpa  —  DJHEpreTHKa,
MIPOEKTUPOBLIMKA AaBTOHOMHBIX 3HeprocucreM, 3D — monemiepa U crenuagucTa
o apromartuzanuu (Arduino — pazpaboTunka).
IIponBunyThIil ypoBeHb (9 kiaace OY)
JlaGopaTopusi reo1Oruu M re0TeXHOJI0rui
Obyuarowue:
~ TO3HAKOMUTh C HCTOpHUEH TEXHUYECKHX H300pPETeHUH M OCHOBHBIMHU
JTOCTH)KCHUSIMH YPaJIbCKUX KOHCTPYKTOPOB U U300peTareneii;
~ O3HAaKOMHUTH C TPEOOBAaHUSIMU TEXHHKH OE30MACHOCTH M CAHHUTAPHO —
TUTUEHUYECKUX HOPM TMpH paboTe C TEOJOTHUYECKHMM W  TeOJe3UYECKUM
o0opyI0BaHUEM;

OCBOUTH 0T60p, 06pa60TI<y N KaTaJoru3anmuiro IreoJIOrt4cCKux Hp06;

~ 00yYHUTh MUKPOCKOITUYECKOMY aHAJIN3y MUHEPAJIOB M IIOPO/T;

~ OBJIQJIETh I€OJIE3MUECKUM 000PYIOBAaHUEM ISl TPACCUPOBKH JIOPOT;
— npumeHaTh BIUIA nis aspodoToch€MKN TOPOKHBIX MMOJIOC;

- pa6oratb B QGIS ¢ [IMP u reosmorudeckumu pa3pe3amu;

— Pa3BUTb HABBIKU BCACHUA TCXHUYCCKUX IIPOCKTOB,

MTO3HAKOMHTH 00ydJaromuxcs ¢ mpodeccusamu, CBSI3aHHBIMU
¢ TeonH()OPMATHKOM, reoie3uei, TOPHBIM JIEJIOM U U(PPOBBIM MOJIETUPOBAHUEM .
JlaGopaTropusi JHepreTUKH

Obyuarowue:

~ TMO3HAKOMHUTh C UCTOPUEH TEXHUYECKUX HU300PETEHHII U OCHOBHBIMU
JTOCTIKEHUSIMH YPAIbCKUX KOHCTPYKTOPOB M M300peTaTelNei;

~  CHpPOEKTHPOBATH YHEPrOCUCTEMBI TpaHcnopTa 1 3apsiAHOM
HH(pPaCTPYKTypBI;

~  OCBOWTH IPOU3BOJICTBO, IEPEIAYy U PACIPEACICHHUE IICKTPOIHEPIUH;

~  U3YYMUTh aKKyMYJATOpHbIE Hakonutenu 1 BUD nis 3apsaHbIx cTaHIM;

~ OBJIaJIETh PACUYETOM COJIHEYHBIX TaHeJIe U Mog0opoM THUOPUAHBIX
CUCTEM;

~  NOPUMEHSATH TEIJIOBU30p AJIsl IMATHOCTUKH JABUTaTENel u Oarapei;
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- co3naBath 0T — cucTeMbl MOHUTOPUHTAa OOPTOBOW ANEKTPOHUKY;

~  pa3BUTh HABBIKM MPOTHOZUPOBAHUS HATPY3KU U HU(PPOBBIX TBOMHUKOB
TPAHCMUCCHUH U OXJIaXKICHUSI.

JlaGopaTropusi undpoBOro NnpoeKTUPOBAHUS, IPOTOTUNIHPOBAHUSA
U MPOM3BOICTBA

Obyuarowue:

~ TO3HAaKOMHTh C HMCTOPHUEH TEXHUYECKUX H300pETeHH U OCHOBHBIMU
JTOCTHXKEHUSIMU YPATbCKUX KOHCTPYKTOPOB M M300peTaTelIeH;

~  O3HaKOMHTh C TPeOOBAaHUSIMHU TEXHUKH O€30MACHOCTH U CAHUTAPHO —
ruruennyeckux HopM mpu pabore ¢ CAD/CAM — cucremamu, 3D — npuHTEepamu
u VR/AR — obopynoBanuem;

- ocoutb CAD/CAM — monenupoBaHWe W aJJUTUBHOE IPOHU3BOJICTBO
ABTOKOMITOHEHTOB;

~  HU3Y4YUTh NPOrPaMMHUPOBAHUE MHUKPOKOHTPOJJIEPOB U BJIEKTPOHUKY
OOPTOBBIX CUCTEM;

- npumenaTth VR/AR u TexHuueckoe 3peHue s OCCIHIOTHBIX CUCTEM;

~  00y4yuTh KaMMOPOBKE JATYMKOB U CO3/IaHUIO IU(PPOBBIX JBONHUKOB;

- co3gaBatb l[oT — mnpuioxkeHus I [UArHOCTUKM W MOHUTOPHUHIA
aBTOMOOMIIS,

~  pa3BUTh HABBIKM TMPOMBIIIJICHHON pOOOTOTEXHUKH U COOPOYHBIX
TEXHOJIOTUH;

~  Pa3BUTh HABBIKH NMPOEKTHOU pabOThI U MPO(eCcCHOHATBLHOM OpUEHTAIINH.

JlabopaTopusi cOBpeMeHHbIX KOHCTPYKIIHOHHBIX MATePUAJIOB
U HAHOTEeXHOJIOT Uil

Obyuarowue:

— TMO3HAaKOMHUTh C HMCTOPUEH TEXHUYECKUX H300pETEHHI U OCHOBHBIMU
JTOCTIKEHUSIMH YPAIbCKUX KOHCTPYKTOPOB M M300peTaTeINeiH;

— O3HaKOMHTh C TPEOOBAHUSIMHU TEXHUKHU OE€30MACHOCTH U CAHUTAPHO —
TUTUEHUYECKUX HOpPM IMpu paboTe C MaTepuajaMd U HUCIbITATEIbHBIM

000pyI0BaHUEM;
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— OpraHM30BaTh MPOCKTHYIO NCITCIBHOCTD M aHAJIN3 HAYYHBIX JAHHBIX;

—  H3YYUTh METAJUIbI, KOMIIO3UTHI U KEPAMUKY JJISI aBTOKOMIIOHEHTOB;

— OCBOWTH HCIIBITAaHUS MATEPHAJIOB HA YCTAJOCTh, KOPPO3UIO U yIAPHYIO
BSI3KOCTb;

— MPUMEHUTH HAHOTIOKPHITUS ¥ HAHOTEXHOJOTHH B MAITMHOCTPOCHUH;

—  OBJAJACTh AJAUTHBHBIMHU TEXHOJOTHSIMHU M YMHBIMH MaTepHAIAMU;

— pa3paboTarh PEIICHUs IO OOJICTYCHUIO KOHCTPYKIIMHM MPH COXPaHCHUH
IPOYHOCTH;

— Ppa3BUTh HaBBIKM KOMAHHON pa0OTHl M KPEATHBHOTO MBIIIICHHS.

JlaGopaTopusi MAIIMHOCTPOECHUSA

Obyuarowue:

~  TIO3HAaKOMHTh C HUCTOpPUEH TEXHWYECKHX H300pETEHWH M OCHOBHBIMH
JTOCTIKEHUSMH YPAIbCKUX KOHCTPYKTOPOB M M300peTaTeIICH;

~ O3HAaKOMHTH C TPEOOBAHUSMHU TEXHHKH OE30MaCHOCTH W CAHHUTAPHO —
THTUEHUYECKUX HOPM TMpu paboTe ¢ o00OpymoBaHWEM [UIsI MEXaHHYECKOH
00paboTKH, CBapKH, KOBKU U JIUTHS,

~  CHPOEKTHUPOBATH i CMOJICTTUPOBATH Y3JIbl M arperarsbl,

—  OCBOWTH MEXaHUYECKYIO 00paObOTKY, CBAPKY, KOBKY U JIUTHE;

~  OBIIQJICTh AAJUTUBHBIMH TEXHOJOTHSIMH U TIPOU3BOJICTBOM KOMITO3UTOB;

~  OOy4YHTb TMAarHOCTHKE, PEMOHTY U 00CITYKHBaHHIO aBTOMOOMIICH;

~  TNPUMEHUTH aBTOMATU3AIIHIO, KOHTPOJIb KauecTBa
1 3Heprod3(pheKTUBHOCTE;

~  pa3paboTath peleHus Mo a3poIMHAMHKE, 0€30MMaCHOCTH U SKOJIOTHH;

~  Pa3BUTh HaBBIKM KOMAHIHOW pabOTHl M KPEATHBHOTO MBIIIICHHS.

JlaGopaTtopusi 3ko10rMH, OMOHHUKH ¥ OMOTEXHOJIOT Uil

Obyuarowue:

~ TO3HAaKOMHUTH C UCTOPUEH TEXHUYECKHMX H300PETeHUN W OCHOBHBIMHU
TOCTIKEHUSIMH YPAIbCKUX KOHCTPYKTOPOB M H300peTaTEIICH;

—  CIPOCKTHUPOBATH SKOJOIMYHBIC TPAHCIIOPTHBIC CPCACTBA,
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~ OCBOUTH AJJAWTUBHBIC TEXHOJOTWHU g OMopasIaraeMbIX SJIEMEHTOB
CaJIoHa;

~ TPUMEHUTH JJIEKTPOHHKY WM MUKPOKOHTPOJUIEPHI AJsi HEHTpaIu3aIuu
BBIXJIOTTHBIX Ta30B;

~  0OyYUTh DKOJOTUYECKOMY MOHHUTOPUHTY BJIOJb TPAcC C IMOMOIIBIO
JaTYUKOB;

- paspaboTtarh OMOIIACTUKU, OMOHEUTpaJIbHBIEC YITAKOBKUA U OMOPOOOTOB;

~  CHOPOCKTHPOBATH YCTOWYHMBBIC TPUIOPOXKHBIE pACTCHHUS U 3€JIEHBIC
TEXHOJIOTUH;

~  pa3BWUTh HaBBIKM KOMAHJIHON pa0OTHl M KPEATHBHOTO MBIIIICHHS.

JlabopaTopusi pa3padoTKH NPOrPaMMHBIX POAYKTOB

Obyuarowue:

~ TI0O3HAKOMHUTH C MCTOPUEH TEXHWYECKMX HU300pETeHUH ¥ OCHOBHBIMH
JTOCTHKEHUSIMH YPAIbCKUX KOHCTPYKTOPOB M U300peTaTeliei;

~  O3HAaKOMHWTH C TPeOOBAaHUSAMM TEXHUKU OE30MACHOCTH M CAHHUTAPHO —
rurueHnyeckux Hopm npu padote ¢ [1IK u nporpaMmHabIM 0oOecrieueHneM;

~  w3yunth oku3HeHHbIH 1wk I10, ocuoBel UX/Ul  uTpeboBanus
nH(OpPMaIIMOHHON 0€30MacHOCTH;

— mpoBecTH aHanu3 peiHka [10 nms aBroTpancnopra;

—  ocBOuUTH IIaHupoBanue npoekta, UX/UIl — nuzaiin;

~ paspaboTtaTh MOOUIIBbHBIE, BEO U JECKTOM — MPHUIIOKEHUS;

~  00Oy4YHTh TECTUPOBAHUIO U PA3BEPTHIBAHUIO CUCTEM;

~  co03/4aTh 3KOIUIaTHOPMBI, IUPPOBBIX ACCUCTEHTOB, CHUCTEMBI YMHOIO
ropojia v TeJIeMeIUIIHBL;

~  Pa3BUTh HaBBIKM KOMAHIHON pabOTHI M 3P(HEKTUBHON KOMMYHUKAIIHH.

JlaGopaTropusi KpeaTUBHBIX MHAYCTPUI
Obyuarowue:
~ TIO3HAKOMHUTH C MCTOPUEH TEXHWYECKHX HU300pETeHUH U OCHOBHBIMU

JOCTH>KEHUSIMU YPAIbCKUX KOHCTPYKTOPOB M U300peTaTeliei;
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~  O3HAaKOMHThH C TPEOOBAHUSIMHU TEXHUKU OE€30MACHOCTH U CAHUTAPHO —
TUTUEHUYECKUX HOPM TpH paboTe ¢ HUPPOBBIMU HHCTpymMeHTamMu U AR —
000pyI0BaHUEM;

~ OCBOUTH KpEaTUBHBIE TEXHOJOTMM U UU(PPOBBIE HHCTPYMEHTHI
aBTOAU3AlHA;

- 0o0yuuTh MPOCKTUPOBAHUIO U MPOTOTUIIUPOBAHUIO UHTEphepa
U DKCTEpbepa;

~ TNPUMEHUTh MApPKETUHT W TPOJIBHKEHUE KPEATHUBHBIX  IPOEKTOB
B aBTOUHIYCTPHH;

~  pa3BUTh OM3HEC — HABBIKU B TEOHUHTE U KaCTOMU3AIIUY;

- BHenputh AR, pazpabortaTh OpeHIIbI W TYpHCTHYECKHE MapIIpyThl Ha
PETPO — aBTO;

~  pa3BUTh HABBIKM KOMAaHJIHOU PabOTHI M KPEATUBHOTO MBIIILICHUS.

Pa3zeusarowue:

— (QopmupoBaTh YCTOWYMBBIM HMHTEpEC M MOTHBAIMIO K H3YUYEHHUIO
TEXHUYECKUX TUCLUIUINH;

— pa3BHUBaTh YMEHHUE IJIAHUPOBATH MPOLIECC BBHIOJIHEHUS PabOThI, CTABUTH
eI U JOCTUTaTh MOCTABJIEHHBIX PE3YJIbTAaTOB, AHAJU3UPOBATH U OCYIIECTBIISThH
KOHTPOJIb CBOEH JIESATEIILHOCTH;

— pa3BUTh HABBIKM PAa0OTHl C PA3THYHBIMU HCTOYHUKAMHU HH(OpMaIuu,
YMEHHE CaMOCTOSITEIbHO WCKaTh, W3BJIEKaTh M OTOMpaTh HEOOXOIUMYIO
nH(OpMAIINIO;

— pa3BUTh HAaBBIKM HCCIIEIOBATEIIbCKOM U MPOEKTHOM JI€SITEIbHOCTH,
4yepe3 reHepUPOBaHUE UJEU aJTbTEPHATUBHBIMU METOAAMU;

— pa3BUBaTh HABBIK MYOJMYHBIX BBICTYIJICHMM W NPE3ECHTALMU CBOMX
pabor.

Bocnumamensnuie:

— (opMHpoBaTh IIEHHOCTH 3J0POBOr0 U 0€30MacHOro o00pas3a >KU3HH;
YCBOEHHE TMpaBWJ TEXHUKU O€30MaCHOCTH TNpu paboTe ¢ 00opyAoBaHHUEM

Y HHCTPYMEHTAaMU;
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— ¢opMHupOBaTH  KOMMYHUKATHBHYI)  KOMIIETCHTHOCTH B OOIIECHUU
U COTPYIHHUYECTBE CO CBEPCTHHUKAMH B TMIpolecce 00pa3oBaTelbHOHN, y4eOHO —
MCCJIeI0BATEILCKON U IPOSKTHON JCATEIHHOCTH;

— ¢dopMHpOBaTHL OTBETCTBEHHOEC OTHOIICHHWE K OOYYCHHIO, TOTOBHOCTH
1 CIIOCOOHOCTH K CAMOPA3BUTHIO U CAMOOOPa30BaHUIO;

— (GopMHpOBaATh MPAKTHYECKHH ONBIT Y4YacCTUS B TEXHUYECKUX IPOCKTAX
U UX OIICHKH;

— (GopMHPOBATH TOPAOCTH 32 KYJIbTYPHOEC U HAYYHO — TEXHUUECKOE HACTICIHC
Poccuu;

— (GopMHPOBATH OTBETCTBEHHOE OTHOIIEHUE K SKOJOTUYCCKUM TOCIICICTBUSIM
TEXHOJIOTHYECKOTO TIporpecca;

— (GopMHpPOBaATH OCO3HAHHOE M KPUTHYCCKOE OTHOIICHUE K MOTCHIIMAIbHBIM

yIrpo3amM TCXHOJIOTHYCCKOTO PA3BUTHA.
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1.3. Conep:xanue od1epa3BuBaoIell NPOrpaMMbl (110 MOLYJISIM)

1.3.1 Moayasb «I'opHO — MeTaLJIyprudeckasi 0Tpaciby»

VYueOHbIi (TeMaTU4eCKUi ) TU1aH

Tabruya 1
Kosn4yecTBo yacoB
Ne ®opmbl
. /1'1 HaunmeHnoBaHHe TEMBI B arrectanuu /
ce
o Teop [Ipakt KOHTPOJIs
us  MKa
JlabopaTopus reosiorun
1, PATOPHS ret 3% | 9| 27
U re0TeXHOJI0rui
OrieHka 3armacoB ChIPbsl HA MECTOPOKICHUSIX .
. YcTHBIN onpoc,
CBepTOBCKOM 001aCTH M TTOCTAHOBKA 3a/1a4
1.1 4 1 3 BXOJHAsT JUAarHOCTHKA,
uccinenosanusa. Macrpykrax no Th. becena
WHCTPYKTaX
«YT0 3HAYUT OBITH YECTHHIM 7%
N3ydeHne MeCTOPOXKACHUN U Te0JIOTHIECKOTO
1.2 yi PO 4 1 3 [IpakTrueckas padboTta
CTPOEHUS TCPPUTOPHH
1.3 | U3yuenue KpeHOB U Pa3pe30B TEPPUTOPHHI 4 1 3 Jlaboparopnast pabota
1.4 | Ot6op u onmcanue oOpPa3IoOB CHIPHS 4 1 3 Jlaboparopnast pabota
1.5 | I'panynoMeTpuyeCKHuii COCTaB CHIPhS 4 1 3 Jlaboparopnast pabota
1.6 | Bia)xHOCTB W TUIACTUYHOCTH MaTepUAIOB 4 1 3 JlaGoparopnast paboTa
1.7 | IIpumecu 1 Ka4eCTBO CBHIPhS 4 1 3 [TpakTrueckas padora
CocTtaBieHue KapThl MECTOPOKICHHM JIs
1.8 P PO A 4 1 3 [TpakTrueckas padora
JOOBIYH CBHIPBS
1.9 | Ilonsenenue utoros. Pedexcus 4 1 3 3anura rnpoeKTa
JlaGopaTropusi COBpeMeHHbIX
2. | KOHCTPYKIMOHHBIX MATEPHAJIOB 36 9 27
U HAHOTEXHOJIOT Uil
YcTHBIH onpoc,
AHanM3 UCXOTHBIX JAHHBIX U MOCTAHOBKA
2.1 4 1 3 UHCTPYKTaX,
npo6nemsl. MacTpykTax no Th
paKTHYecKas padoTta
YcTHBIN onpoc
2.2 | Tlopbop mMaTepuanon 11t OPMOBKU 4 1 3 pos,
paKTHYeckas padoTta
YcTHBIN onpoc
2.3 | Boi6op koHpUrypauuu popmsl 4 1 3 pos,
MpaKTH4eckas padorta
YcTHBIN Onpoc
2.4 | Onpenenenue coctaBa 100aBOK 4 1 3 poc,
MpaKTH4ecKas padoTta
25 WcnpiTanus moj BEBICOKOTEMIIEPaTypHBIM 4 1 3 YcTHBIN ompoc,
" | BO3meiicTBHEM IpaKTHYeckKas padoTta
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KoppekTupoBka CBOMCTB U 3a111Ta

YeTHbI onpoc,

2.6 4 3
MTOBEPXHOCTH MpaKTHYecKas padoTa
IIposepka
2.7 | CocraBieHHE PELENTYypPbl CMECH 4 3 | mMHCBMEHHOTO 3a/aHus,
IIpaKTHyeckas pabora
IIpoBepka
2.8 | TIpoekTupoBaHe CUCTEMbI MApKUPOBKH 4 3 POBEp
MUCHMEHHOTO 3a/IaHU
YeTHbI onpoc,
2.9 | CocraBieHue TEXHOJIOTHIECKOTO OMMCAHUS 4 3 poBEpKa
MUCHMEHHOTO 3a/IaHU
3 JlabopaTopusi po0OTOTEXHUKH, 36 97
" | MexaTpOHMKH M aBTOMATH3AIMHU MPOLIECCOB
WNHcTpyKTaX, YCTHBIN
3HAKOMCTBO C 3a/1a4aM¥ aBTOMAaTH3aIIH
3.1 . 2 1 | ompoc, mpoBepka uek —
nutenHoro nukia. Macrpykrax no Th
JIMCTOB
OCHOBBI POTPAMMHUPOBAHUS
porp P [IpakTnueckas pabora,
3.2 | mukpoxkouTpoiepos Ha C/C++. Cpena 6 4 HpoBepKa Kosia
Arduino IDE
aTYMKU TeMIIepaTypsl U BUOpauu: cO0
A patyp paty p [IpakTrueckas padoTa,
3.3 | MaHHBIX U KaTUOPOBKA IS JIUTCHHOTO 6 5
poBepKa KoJa
mporiecca
34 KoHTposb reoMeTpun 1 OJI0KEHMUS. 6 5 [IpakTrueckas pabora,
" | McnonHUTEIbHBIC MEXaHU3MBI poBEpKa KoJa
[TpoBepka
[IpoexTrpoBaHue aaropuT™Ma KOHTPOJIS
MUCHEMEHHOTO 3aJaHMs,
3.5 | ornuBku. Pactipenenenre mponu3BOICTBEHHBIX 6 5
y MpakTUYecKas padbora,
poueit
B3aMMOINpPOBEPKa
WuTerpanus cucteMbl aBTOMaTH3UPOBAHHOTO
. [IpakTnueckas pabora,
3.6 | kouTposs. OTnaaka B3auMOICHCTBHS 6 5
BeJICHHE MPOTOKOJIA
KOMIIOHEHTOB
37 [ToaroroBka K kelcy: HACTPOMKA TaTYUKOB 5 1 [IpakTrueckas padoTa,
" | ¥ mOpOroB KOHTPOJIS IJIs JIUTEHHOTO MpoIecca IpoBepKa Koaa
[TpoBepka
MUCHEMEHHOTO 3aaHMs,
. npakTHdeckas padora,
[ToaroToBka K KeHCy: alTOPUTM YIIPaBICHUS
3.8 N 2 1 IIPOBEPKA Y€K —
STYEHKOM U poJieBast perneTuus
JIUCTOB,
MIPOMEKYTOUYHBII
KOHTPOJIb
4 Keiic JInTeiinasi popma 15151 TOPHOTO 36 27
" | o0opynoBaHUD
. IIpoBepka
4.1 | 3HaKOMCTBO ¢ MaTepHajJaMHu Keiica 4 3 POBEp
MUCbMEHHOTO 3a/1aHUs
. [TpoBepka pe3ynbTaToB
4.2 | Tlouck HemocTaromen HHPOpMaIuu 4 3 POBCpKa Pe3y.
MIOUCKA
4.3 | AHanu3 CUIbHBIX U cJ1a0BbIX CTOPOH MPOEKTa 4 3 YcTHbIi onpoc
4.4 | Mosrosoii mirypm. ['enepanus uuaei 4 3 VYcTHbli onpoc
IIposepka
4.5 | JlopaboTka rpoexra 4 3

MNUCBMCHHOTO 3a/JaHUA
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. IIpoBepka
4.6 | OdopmiieHre TEKCTOBOTO (haiina 4 1 3 POBEp
NUCHbMEHHOTO 3a/IaHUS
IIpoBepk
4.7 | IloarotoBka Ipe3eHTallMOHHBIX MATEPHUAJIOB 4 1 3 poBepra
Ipe3eHTaINN
Penernuus
4.8 | TloaroToBKa yCTHOTO BBICTYILJICHUS 4 1 3 CHCTHIL
BBICTYIUICHHSI
[TyOnuuHnas 3amuTa,
4.9 | 3amwra npoekra. Pedexcus 4 1 3 pedIexcusi, ”TOTOBBIN
KOHTPOJIb
Bceero: | 144 | 36 | 108

Conep:kanmne yueOHO — TEMATHYECKOI0 IJIAHA

1. JlabopaTopusi re0JIOTMH U T€OTEXHOJIOT Uil

1.1 Ouyenka 3anacoe colpvsa na mecmoposricoenusax Ceeponosckoii ooracmu
U nocmanoeKa 3adau uccieoosanus. Hnempykmasic no mexnuke 6e3onacnocmu.
Bbeceoa «4mo 3nauum o66imo uecmuvim? )y

Teopusi: 3amacel ChIpbsi HA MeCTOPOXKACHUAX CBEPJIOBCKONM 00JIaCTH, BUJIBI
MOJIE3HBIX HMCKOTA€MbIX, KPUTEPUU OIEHKHM KayecTBa M OOBEMOB  CHIPHS
TS TEXHOJIOTHYECKUX 3a/1a4. NHCcTpyKTa) no Thb. becena mo
AHTUKOPPYNIIMOHHOMY mpocBemennto. Ilpodeccun: Pabouee 3BeHO: TEXHUK —
reosior; CpeqHee 3BEHO: Te0JIor; BrIiciiee 3BeHO: MHKEHEP — T'€0JIOT.

[IpakTrka: aHamu3 AaHHBIX O MeCTOpOXIeHUsX CBepIOBCKOW 00JacTH,
OIICHKAa 3aIlacoB ChIPbS, MOCTAHOBKA MCCJIEIOBATEILCKUX 3aj7a4. BbINOJIHEHUE
3aIaHUN BXOJIHOM JuarHocTHkH. KomaHmooOpaszoBaHHE: pacmpeesiCHHE poJieH,
COBMECTHOE IIJIAHUPOBAHKUE, B3aUMOIIOMOIIb ITPH BBIMOJHEHUHU 33 JaHU.

1.2  H3yuenue mecmopodcoeHuii u  2e0102U4eCKO20 CMPOEHUsA
meppumopuu

Teopusi: MECTOPOXKICHHSI, TEOJOTUUECKOE CTPOSHHE palioHa, OCOOCHHOCTH
3ajieraHus MopojI.

[IpakTrka: aHamW3 TEOJIOTHUYECKHUX KapT, BBIJICICHUE MECTOPOXKICHUN WU
MEePCTIIEKTUBHBIX 30H.

1.3 H3yuenue Kkpenos u pazpe3os meppumopuu

Teopwusi: MOHATHE KPEHOB, Pa3pe30B U IeOJOTHYECKUX MPOoQUIeH, 3HaUCHUE

JUJISL OLICHKH CBIPBSI.
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[IpakTuKa: MOCTPOEHUE M aHAJIU3 Pa3pPE30B, ONpPEICICHHE OCOOEHHOCTEH
3ajieraHusi NOpoz.

1.4 Oméop u onucanue oopazuoe colpvs

Teopusa: mnpaBuna otOopa npoO, NEpBUYHAS XapAKTEPUCTHKA MOPOI,
MIPU3HAKY PUTOJTHOCTH MaTEPHUAJIOB.

[TpakTuka: cOop, MapKUPOBKA U OMTUCAHHUE 00PA3II0B MECTHBIX MAaTEPHAJIOB.

1.5 I'panynomempuueckuii cocmag coipvs

Teopusa: rpaHyIOMeTpus, BIMSHUE pa3Mepa 3€pHa  Ha MPOYHOCTH
U TEPMOCTOUKOCTb.

[IpakTuka: cHTOBOM aHa/IU3 00Pa3IOB, pacnpeneneHue GpaKuil.

1.6 Baasxccnocmo u nnacmuynocmos Mamepuanos

Teopusi: B1aXHOCTb, INIACTUYHOCTb, CBSA3YIOIINE CBONCTBA IJTMH U TIECKOB.

[IpakTuka: onpeneneHre BIaKHOCTU U INITACTUYHOCTH 00pa3IloB.

1.7 Ilpumecu u kauecmeo cvipvsa

Teopusi: BIMsiHUE MpUMecel Ha MPOYHOCTh U AePEKTHOCTh (POPMOBOUHBIX
MaTepUasoB.

[IpakTuka: aHanu3 npuMecen, CpaBHEHHE KauecTBa pPa3HbIX 00pas3IloB.

1.8 Cocmaenenue kapmot mecmopoicoenuit 01sa 000b14U CblPbA

Teopusa: mnpuHIMIBI KapTorpadUpoOBaHUS MECTOPOXKICHUM, KPHUTEPUU
BbIOOpA YYaCTKOB JOOBIUU, TEOJOTUYECKUE U HKOJIOTHIYECKUE OTPAHUYCHHUS.

[IpakTuka: cOOp HaHHBIX O MECTOPOXKICHHSIX, HAHECCHUE WX Ha KapTy,
BBIJICJICHHE MTEPCIICKTUBHBIX YUYACTKOB JOOBIYH.

1.9 Iooseoenue umozos. Peghrexcusn

Teopust: cTpykTypa oTu€ra, IpEeACTaBICHUE PE3YIHTATOB I'€OJOTHUYECKOTO
aHanau3a.

[IpakTka: NOArOTOBKA U 3alllUTa NACIOpPTa ChIPbS U peKOMEHIAIUN
0 €T0 MCTOJIB30BaHMI0. AKTyan3aIus 3HaHUH 1Mo podeccusim.

2. JlaGopaTtopusi COBPeMEHHBIX KOHCTPYKIHOHHBIX MAaTepPHAJIOB
U HAHOTEXHOJIOTH i

2.1 Ananu3z ucxoonvix oannvix. Hncmpyxkmasic no Th
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Teopusi: BBeeHUE B MPOOJIEMATUKY. AHAINU3 TEKYILETO COCTOSHUS BOIPOCa.
Pernament pab6otel B nmaboparopuu. Uuctpykraxxk nmo Th. Ilpodeccun: Pabouee
3BeHO: (QOpMOBHIMK — JUTEeHIIMK; CpeaHee 3BEHO: TEXHOJIOI JIMTEHHOIO LEXa;
Briciiee 3BeHO: MHKEHEP — MAaTEPUATIOBE].

[IpakTuka: uzyduenue uzjaoma OpakoBaHHBIX (POPM IO MUKPOCKOIIOM.

2.2 IToobop mamepuanoe ons hopmoexu

Teopusi: 0630p CBONCTB U XapaKTEPUCTUK (POPMOBOUHBIX MATEPHAJIOB.

[IpakTuka:  mpoBeAeHHE  CUTOBOIO  aHajuu3a s OMNpeAeTeHUs
IPaHyJIOMETPUYECKOT0 COCTaBA.

2.3 Bvioop xongpuzypauuu gpopmur

Teopusi: ycTpoilcTBO M Ha3HAUEHUE KapKaca JTUTEHHOU (POPMBI.

[IpakTuka: npuroToBieHue (GOPMOBOUYHBIX CMECE Ha OCHOBE BBIOPAHHBIX
MaTepUasoB.

2.4 Onpeoenenue cocmasa 0006a8ox

Teopusi:  GyHKIMM ¥ Ha3HAYEHHE  PA3UYHBIX  THUIOB  J00ABOK
B (h)OPMOBOYHBIX CMECSHX.

[IpakTuKa: MPUTOTOBICHUE CMECEHN C PA3HBIMU J100aBKaMHU.

2.5 Hcnvimanus noo 6bicOKOmMeMnepamypHsim 030€licCneuem

Teopusi: hakTopskl, BRI3BIBAIONINE pa3pyIICHUE MaTEpHalia MPH BO3ACHCTBUU
BBICOKHX TEMIIEPATYP.

[IpakTHka: MoJgEeIUpPOBaHUE MpPOLIECcCca 3aTMBKH PACIIABIIEHHOTO METAJLIA.

2.6 Koppekmupoeka ceoiicme u 3aujuma noeepxHocmu

Teopusi: npuMeHEeHNE aHTUNIPUTAPHBIX TOKPHITHIA JJISI 3aIIUTHI (JOPMBIL.

[IpakTka: HaHECEHHE aHTUIPUTAapHBIX cOcTaBOB. [IpoBeIeHEe MOBTOPHBIX
3JIUBOK.

2.7 Pazpabomka peuenmypul (hopmoeounoi cmecu

Teopusi: NOHSITUE O KOHIIEHTPAIMHU BEILIECTB B cMecH. MaccoBasi 1071sl.

[IpakTuka: penreHue 3a1a4 Ha HaXO0XKJAECHUE MaccoBoil nosn. [IpuroroBnenue
CMECEN C Pa3JIMYHON KOHIEHTpaunueu. [IoBTOpHBIE 3aIMBKU U1 TECTUPOBAHUA.

CocraBneHne peuenTypsl.
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2.8 Ilpoekmuposanue cucmemuvl MapKUpoGKuU

Teopusi: IPUHITUTIBI U TOTUKA [IBETOBOM KOAU(PUKAIIIH.

[Ipaktuka: pa3zpaboTka COOCTBEHHOW CHCTEMBI IIBETOBOM MapKUPOBKU
JUTSL UACHTU(DUKALIMA CMECEH.

2.9 Cocmaenenue mexnon02uuecK020 ONUCAHUA

Teopust: CTpyKTypa 1 00s13aTeIbHBIE pa3eiibl TEXHOJIOTHYECKOTO OMUCAHUS.

[IpakTuka: cocTaBlieHHE TEXHOJOTHMUECKOT0 OIUCAaHMs pa3pabOTaHHOTO
npouecca. AKTyanau3alus 3HaHUW 1o npodeccusiMm: (GOPMOBIIMK — JIUTEHUIIUK,
TEXHOJIOT JINTEHHOTO 11eXa, UHXKEHEp — MaTepualioBell. BhIMoMHEHHE TECTOBOTO
3a/IaHUSI TPOMEXKYTOYHOTO KOHTPOJISA. AKTyalIu3alusi 3HaHUM 10 MPOQECCUsiM.

3. JlabopaTopusi poGOTOTEXHHUKH, MEXAaTPOHUKM H AaBTOMATH3AIUU
NpoLEeccoB

3.1 3nakomcmeo c 3adauamu aemomamuzayuu JIAUMENHO20 WUKIA.
Hucmpyxkmaosiwe no Th

Teopusi: mpaBmia 6e30macHOCTH TpH padoTe C BIEKTPOOOOPYIOBAHUEM.
O630p mporpammel Kypca. Pacnpenenenue pojeil B MpOU3BOJCTBEHHOM 3BEHE.
[locTanoBka 3amau keiica. [lpodeccun: PabGouee 3BeHO: omeparop, HajlaJyuK;
Cpennee 3BeHo: Mactep KUIIMA, TexXHUK — 3JIEKTPOHINMK; BeIiciiee 3BEHO:
WH)XEHEp — aBTOMAaTH3aTOP, PYKOBOUTEH IIPOEKTA.

npaktuka: [IpoBegeHne HMHCTpYKTa)xka C POCHHUCHI0O B KypHanmax. OcMoTp
crenaa «JIurerinas hopmay. Jlenenne Ha KOMaH/Ibl, HA3HAYCHHE POJICH, BhIJJada YEK
— JINCTOB U OJIAaHKOB JIOKYMEHTAIUH.

3.2 Ochnosbl npozpammuposanus Mmukpokoumpoinepoe hna C/C++.
Cpeoa Arduino IDE

Teopusi: apxurekTypa miatdopmbel Arduino. Ctpykrypa ckerda (Setup/loop).
Tunel HaHHBIX, YCIOBHbIE oOmnepaTopbl, UUKIbL. [lpunmuner 1udpoBoro
Y aHaJIOTOBOT'0 BBOJIA — BBIBOJA.

[IpakTka: ycTaHOBKa MPOrpaMMHOT0 OOECIEUeHHUs], MOJKIIOUCHUE TUIaThI.
Co3nanue mnepBoil mporpamMMbl (MUTaHUE CBETOAMOAOM, BbIBOJ Serial.println).

Ortnaaka CHHTaKCHCa, 3arpy3Ka NPOLIMBKYU Ha IUIATY.
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3.3 lamuuku memnepamypol u euodpauuu: coO0p OAHHBIX U KATUOPOBKA
07151 TUMEIH020 npoyecca

Teopus:  npunnun  pabotel  Tepmomap/repmuctopo  (DS18B20)
u BuOpoaatarkoB (MPUG050/SW — 420). IIpeoOpa3zoBanue cUrHaIOB, (PHIbTpaIIKs
1IymMa, MOHSITHE TTOPOTOBLIX 3HAYEHUN U TUCTEpEe3uca.

[IpakTtuka: mogkinroyeHue aAaTdukoB K Arduino. CUuThIBaHHE TMOKa3aHUM,
KaJTuOpOBKa B «XOJIOAHOM» U «HarpeTrom» cocTtosHuu. Hactpoiika moporos
cpabaThIBaHUs B KOJIE.

3.4 Konmponws 2ceomempuu u nonoxcenusn. UcnoanumenvHvie mexanusmol

Teopus: maruuku monoxxkenust u paccrosiHuss (HC — SR04, koHIieBbie
BBIKJTFOUATEIH). [TpuntUIIBI yIpaBJICHUS pee, CEPBOMPUBOIAMU
U DJICKTPOMArHUTHBIMU KianaHamu. Jloruka «Ecnu — To» B cuctemMax aBTOMaTHKH.

[IpakTka: MOAKIIOUECHHE JAJIbHOMEpPAa M KOHIIEBOTO  BBIKIIOYATEIIS.
VYrpasienue pese WM CEPBOMPUBOIOM JJIsi UMHUTAIMK OTOPAKOBKU WJIM TOJAYH
3aroToBKW. Hammcanue nmporpaMMHOTro KoJjia Jijisi ypaBiIeHUs! TPUBOIAMH.

3.5 Ilpoekmuposanue anzopumma xKonmpona omauexku. Pacnpedenenue
npPOU36800CMEEHHBIX po.iell

Teopusi: MeToABI MOCTPOEHUSI OJOK — CXE€M TEXHOJIOTHYECKHUX IPOIIECCOB.
Koneunnie aBromatsl (State Machine). ®yukuuu 3BeHbeB: «Briciiee» (aaropurm),
«Cpennee» (HacTpoiika moporoB), «Pabodee» (omepaTuBHOE YIIpaBIeHUE).

[Ipaktuka: «Beicmiee 3BeHO»: CocTaBieHHE OJIOK — CXEMBI aaropuTMa
(«HarpeB — KOHTpOJb — OTOpakoBka/mpuémka»). «CpemgHee 3BeHO»: Hactpoiika
noporoB Ha na”enu. «Pabodee 3BeHO»: OTpabOTKA AEHCTBUM MO YEK — JIHUCTY (IIYCK,
ctor, (hukcarus omuooK).

3.6 Humezpayus cucmemsvl A6momMamu3upoeannozo kKonmpoaa. Omaaoka
63aUMO0eICMEU KOMNOHEHM 08

Teopusi: mpuHIUMIBI CUCTEMHOW MHTerpamuu. OTiaaKa CIOXKHBIX IIETIOYCK.
O6pabotka aBapuiiHbix curyauuit (E — Stop). Beaenue TeXHOIOTHUECKOTO

npoTtokosna. Kpurepun npuéMKu s4eku.
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[IpakTuka: cOopka TMOJHOTO KOHTYpa CTEHJA. 3arpy3ka ajiropurMa.
[IpoBeneHue TECTOBBIX IIMKIOB «HAarpeB — OXJIAKJCHHE». 3aluch JAHHBIX B
nporokosi.  OtTnagka  B3aUMOJEWUCTBUS ~ MEXAY  POJISIMH,  YCTpaHEHUE
HEHUCIIPaBHOCTEH.

3.7 Iloozomoska K Keiicy: HACMpOUKA 0AMYUKOE U HOPO208 KOHMPO/A
07151 IUMeNiH020 npoyecca

Teopust: mpuniun padotel natunkoB temmeparypsl (DS18B20), Bubparuu
(SW — 420/MPU6050), monoxenus (koHieBUKH). [TOHSITHE TOPOTOBBIX 3HAYCHHMIA,
rucTepesnca, KamMOpPOBKU «XOJIOJHOTO» U «pab0vero» COCTOSTHUS.

[IpakTuka: mnoakiIoYeHue AaT4uKoB K Arduino. YrteHwe mnokazaHui
B MOHHUTOpE TOcCJie/IoBaTeNIbHOr0 mopTa. KaimmnOpoBka: 3amuch MUHUMAJIBHBIX H
MaKCUMaJIbHbIX 3Ha4YeHud. HacrTpoiika TmOporoB B TPOrpaMMHOM  KOJIE.
TectupoBanue: umuTalys Harpesa GoOpMbl U cpabaThIBaHWE CUTHAJIA.

3.8 Iloozomoeka K Kelicy: anzopumm ynpaeieHus A4YeuKou u ponesas
penemuyus

Teopus:  koHmenmus  KoHeuyHoro  aBromara  (State  Machine)
JUIsL  TEXHOJIOTHYeckoro Iuukia. Pacnpenenenue ¢Gynkuuii: PaGouee 3BeHO
(omepatuBHOe ympaBieHue), CpenHee 3BeHO (HacTpoiika), Beiciiee 3BeHO
(asroput™). Kputepuu ycnexa — 3aIyck mMukiia 6e3 ommooxk.

[Ipaktuka: «Beiciiee 3BeHO»: cOCTaBICHHUE OJOK — CXEMbl ajJropuTMa
. «CpenHee 3BEHO»: BHECEHHE IMOPOTOB B MaHeNlb HacTpoek. «Pabodee 3BEeHOM:
oTpaboTka 4eKk — Jmcta. VHTerpamus: mpoOHBIM 3allyCK NHKJIA HA CTEHIE C
3aMoJIHEHUEM TIPOTOKOJIA. AKTyaIu3aius 3HaHUH TI0 PO ECCHSIM.

4. Keiic Jluteiinasi ¢gopMa 1Ji1 TOPHOTO 000PY10BAHMS

4.1 3nakomcmeo c mamepuanamu Keica

Teopwusi: MOHATHE U CYIITHOCTh KEUC — METOA.

[IpakTHka: cocTaBlieHUE UHTEIUIEKT — KapThl IO MaTepuaiaM Keuca.

4.2 Ilouck neoocmaroweit ungpopmayuu

Teopust: MmeTobl padOTHI ¢ HHGOpPMALUEH.
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[Ipaktuka: mnouck  uHOpPMAMK  C NIPUMEHEHHWEM  HCKYCCTBEHHOI'O
MHTEJUICKTA.

4.3 Ananu3 cunbHvIX U C1AOBIX CMOPOH NPOEKMA

Teopusi: KpUTEpUU OLICHKU TPOCKTHOM pabOTHI.

[IpakTuka: mpoBepka QYHKIIMOHUPOBAHUS Pa3pabOTaHHOIO PEIICHUSI.

4.4 Mo3zoeoit wumypm. I'enepayus uoeit

Teopusi: mpaBuia BeJeHUS TUCKYCCUU U KOMAHTHOT'O OOCYK/IEHUS.

[IpakTuka: 00CyX)JeHHE YSI3BUMBIX MECT MpoekTa. [IoMck BO3MOMKHBIX
croco0oB peleHus TPooIeM.

4.5 Jlopabomka npoekma

Teopusi: mOHSITHE TOCTOBEPHOCTH MH(MDOPMAIIMH U €€ BIUSHUE HA PE3YJITAT.

[IpakTuka: BHECEHHE KOPPEKTHUPOBOK B IMPOEKTHOE 3aJaHue Ha OCHOBE
o0CcyXaeHUSI.

4.6 Ogpopmnenue mexkcmoeozo gpaitna

Teopusi: TpeboBaHus K PopMaTy U CTPYKTYPE TEKCTOBOM JOKYMEHTAIIUH.

[IpakTrka: HamMCcaHUE UTOTOBOTO TEKCTA MO MPOEKTY.

4.7 Iloozomoeka npe3zenmayuoOHHbLX MAMEPUATIOE

Teopust: TpeGoBaHUS K BU3yaATbHOMY 0(DOPMIICHUIO MPE3EHTAIIHH.

[IpakTuka: co3manue CiaanuioB s 3alIUThI TPOEKTA.

4.8 Iloozomoexka ycmnozo 6blCmynjieHus

Teopusi: TpeboBaHuST K MNyOJWYHOM pedd: CTPYKTypa, TANMUHT,
apryMeHTalus.

[IpakTHka: peneTuiysi yCTHOTO BBICTYIJICHHS MEPE]] 3alllUTOM.

4.9 3awguma npoexma. Peghnexcusn

Teopusi: 3THKa J1€10BOTO OOIIEHUS U MpaBuia MOBEACHUS MpU MyOJIUYHOU
3alluTe.

[TpakTuka: 3amura MpoekTHOW paboThl. OOCYXKICHHE Pe3yabTaTOB, aHATHN3
oOpaTHOM cCBsi3u. BbINMonHEHUE 3aJaHUN WUTOrOBOTO KOHTPOJIS. AKTyalu3anus

3HaHUM 10 Ipodeccusim.
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1.3.2 Monyab «KpeaTuBHBIC HHIYCTPHI

VYueOHbIi (TeMaTU4YeCKU ) TU1aH

Tabnuya 2
KosnyecTBo yacoB
Ne ®opmbl
o HaumenoBaHue TeMbl Bee arrecranuu /
o Teop [[IpakTt KOHTPOJ/Is
s |[UKa
1. | JlaGopaTopus KpeaTHBHBIX HHAYCTPHUI 36 | 18 | 18
Bxonnas
BBognoe 3anstue. Lens moprdomamo
1.1 | u ygacTHukH nporiecca. MHCTpyKTa) 2 1 1 AarHoctiia,
no Th. Becena «4UTo 3Ha4UT OBITH YECTHBEIM?» YCTHBIH OTIPOC,
WHCTPYKTaXK
ITpoBepka
1.2 | Texunueckoe 3amanue (T3) Ha mopTdonmo 2 1 1 nuceMeHHoro T3,
B3aMMOIIPOBEpKa
IIpoBepka 3
1.3 | Tekct «O cebex»: madIoHbI U (hopMaThI 2 1 1 BAPHAHTOR TEKCTA
[TpoBepka
1.4 | TlocTpoeHHE CIICHAPUS BHICOBH3UTKH 2 1 1 CIICHApUs, YTCHHUE
BCITYX
1.5 | HaBbiku, IpoeKTHl U1 KOHTAKTHI B TOPTHOINO 2 1 1 Hposepra crmera
Y OTNTMCAaHUI
16 3aBepuuenue pabodero sramna: pedueKkcus 5 1 1 IIposepka (aiina
" | ¥ nepenaya MaTepuanoB uT3
17 OcHoBrI hoTorpadun: pabota co cBETOM 2 1 1 S;;T;ngngizg’
Y TIOCTPOCHHE KaJipa
pabora
YcrHblii onpoc,
1.8 | TlopTpeT Ha paboueM mecTe 2 1 1 MpaKkTH4YecKas
pabora
YcTHBI onipoc,
1.9 | CpéMKa B JTIOKaUMAX, ABM)KEHHE U AETAIN 2 1 1 MpaKkTH4YecKas
pabora
ba3oBble MpUHIMIIBI BU/IEO: CBET, 3BYK ¥ CTHbIH OpOC,
1.10 ’ ’ 2 1 1 IIPaKTUYECKast
MOCTPOEHHE Kajpa
pabora
YcTHBIN o1poc,
1.11| IIpouecc cb€MKH BUAEO BUSUTKH 2 1 1 IIPaKTUYECKast
pabora
YcTHBIN o1poc,
1.12| Cnémxka nepeGMBOK U JOTIOIHUTENIBHBIX IIAHOB 2 1 1 IIpaKTHYeCKast
pabora
N IIpoBepka nanok
1.13| Cucremaruzaius u nepeuMeHoBaHue (aiiion 2 1 1 1 README
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ITpoBepka oTbopa

1.14| Ot6o0p chIpbIX (hoTOMATEPHATOB 2 1 1 KaIpOR
IIpoBepka
1.15| Cocranenue T3 ans nocTnpoakiH 2 1 1 pacimpenoro T3
IIpoBepka uek —
1.16| Yek — nmcT 1151 Clauu MaTepUaioB 2 1 1 T
1.17 | ®opmupoBaHue UTOTOBOM MANKU C IPOEKTOM 2 1 1 Hposepka
CTPYKTYPbI HAIKH
1.18| INonsenenue uroros. Peduexcus 2 1 1 JlemorcTparis
pe3ynbTaTa
2 JlabopaTopusi uM(poOBOro NPOEeKTUPOBAHMS, 36 | 10| 26
" | NpPOTOTUNHPOBAHMS M MPOU3BOACTBA
VYeTHBI ompoc,
Bgenenue. Uto Takoe NOpTHOIUO U JICH/IUHT. IIpaKTU4ecKas
2.1 2 1 1
Wucrpykrax no Th pabora,
WHCTPYKTAXK
p— YcTHBIM ompoc,
29 I/IHTepu(l)eI/IC Figma. bazoBbie durypsl 4 1 3 HpaKTHYecKas
u ¢peimbl
pabora
YcTHBIM ompoc,
2.3 | Uurepdeiic Figma. Cetka u tTunorpaduka 4 1 3 MPaKTHIECKast
pabora
— YcTHBIT Onpoc,
24 Hurepdetic Figma. KommoneHTsI 4 1 3 —
u Auto Layout
pabora
— YcTHBIT Onpoc,
25 Hutepdetic Figma. PaGoTa ¢ n300pakeHusIMH. 4 1 3 HpaKTIUecKas
Macku u 3pdexTh
pabora
- YcTHBI onipoc,
26 Wurepdeiic F!g ma. [IpoexkTrpoBaHuE CTPYKTYPHI 2 1 1 HpaKTHIeCKas
nenauara (Wireframe)
pabora
Hutepdeiic Figma. HamoHeHe KOHTEHTOM. ¥ CTHbii onpoc,
2.7 0 . 4 1 3 IpaKTHYeCKast
(dhopmiieHue emo keiica
pabora
YcTHBI onipoc,
2.8 | aTepakTuB U NPOTOTUIIMPOBAHUE 4 1 3 MpaKkTH4YecKas
pabora
YcTHBI onipoc,
2.9 | MoOuabHas aganTtaius 2 1 1 IpaKTHYeCcKast
pabora
I'pynmosoe peBslo,
2.10| [uzaiin — peBbio U paboTa ¢ olrOKamMu 4 1 3 UCIPABJIICHHAE
o1OoK
JeMoHcTpanus
2.11| Iloxsenenue uroros. Peduexcus 2 0 2 pesyibTata, -
IPOMEXYTOUHBIN
KOHTPOJIb
3. | JlaGopaTopusi HPOrpaMMHBIX POJYKTOB 36 9 27
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YeTHbI onpoc,

Kak ycTpoen naTepHer u BeO — CTpaHuIa. MIPAaKTHYECKast
3.1 2 1 1
HNucrpykrax no Th paboTa, MHCTPYKTax
no Thb
3.2 | OcuoBsl HTML: Teru u cTpykrypa J0KyMeHTa 4 1 3 Hpaxrueckas
pabora
Ocnogsl CSS: moaxiroueHue [TpakTrueckas
3.3 4 1 3
U IIEpBbIE CTHJIU pabota
3.4 | Bno4Has MOAETh M OTCTYIIBI 4 1 3 Hpakriieckas
pabora
3.5 | Flexbox: BeicTpanBaem layout 4 1 3 Hpaxrueckas
pabora
36 CrpykTypa nopT¢ono: CeKIuu 4 1 3 [TpakTuueckas
" | ¥ HaBHTAIWs pabora
IIpaxTnyeckas
3.7 | Tunorpaduka u BHEUTHHE WPUDTHI 2 1 1 pabota
. IIpaxTrnyeckas
3.8 | CSS — nepemMeHHBIC U €TUHBIN CTUIIb CTPAHUIIBI 4 1 3 pabora
CoOopka BaiiTOOKCa: PUHAITBHBIN CKEIET ¥ CTHBIA Onpoc,
3.9 8 1 7 MPaKTHIECKast
nopT¢hoano
pabora
Keiic «Pa3paborka M 3amyCcK KpeaTMBHOIO
4. 36 8 28
NMPOAYKTA: MeAUANOPT( 0110 00yUAOLIETr 0CH»
v ) N [IpakTuueckas
CTaHOBOYHAsI CECCHsl: 3HAKOMCTBO C 3a/1a4ei
4.1 . 2 1 1 paboTa, mpoBepKa
Kelica <
JIOPOYKHOHU KapThl
42 AyauT MaTepuagoB: YTO €CTh, 2 1 1 IIpoBepka mmana
"~ | 4TO HY)KHO JIOJeNaTh JI0pabOTOK
4.3 | Tlepenoc muzaitna B CSS: nsert, mpudr, hopma 4 1 3 Hpaxrieckas
pabora
4.4 | BcraBka TEKCTOBOIO KOHTEHTA 4 1 3 Hpaxriieckas
pabora
BcraBka BU3yallbHOTO KOHTEHTA: ()OTO [TpakTuueckas
4.5 4 1 3
U BULEO pabora
4.6 | Otnazaka u MpUBEACHUE K MAKETy 4 1 3 Hpaxriacckas
pabora
4.7 | ®dunangpHas cOOpKa M CaMOTIPOBEPKa 8 1 7 Hposepa 1o vex —
JIUCTY
4.8 | TloaroToBka MpPe3eHTAIIMH 3AIINATHI 6 1 5 Penenums
BBICTYIUICHUSI
[TyGnnynas 3amuTa,
4.9 | 3amura keiica. Pednexcus 2 0 2 peduexcus,
UTOTOBBIN KOHTPOJIb
Beero: | 144 | 45 | 99
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Coaep:xkanue y4eOHO — TeMaTHY€CKOI0 MJIaHA

1. JlaGopaTopusi KpeaTUBHBIX HHAYCTPHUI

1.1 Beéoonoe 3anamue. Illenv nopmgponuo u yuacmuuku npouecca.
Hucmpykmaosice no Th. beceda «4mo 3nauum o6vimop yecmuvim?

Teopusi: crneumanbHOCTH, Tae Heobxoaumo mnoptdonno. CocraBisiomue
noprdonno  (Busyan, Bugeo, TekcT). MHWHerpyktax mno Th. becega mo
aHTUKOPPYNIIMOHHOMY TipocBelienuto. [lpodeccun: Paboyee 3BeHO: Komupaitep,
cuenapuct; Cpennee 3BeHO: ¢otorpad, omeparop, MOHTaxEp; Bricuiee 3BeHO:
MEHE/Kep MPOeKTa, AaHATUTHUK.

[Ipaktuka: ananu3z 3 mnpumepoB mnoptdonuo. Pacnpenenenune poneit
B KaxaoMm Kkedice. CaMOCTOSITENIBbHOE COCTaBJICHHE TMEPEYHs JMYHBIX HABBIKOB
U pealn30BaHHBIX IMPOEKTOB. BbIMoNHeHWe 3aJaHuii BXOAHOW JIMArHOCTHUKH.
KomannooOpa3zoBanue: pacrpeelieHue pojiel, COBMECTHOE IJIaHUPOBAaHHUE,
B3aMMOIIOMOIIIb TP BBITIOJIHEHUH 3a1aHHIA.

1.2 Texnuueckoe 3a0anue (T3) na nopmeponuo

Teopusi: onpenenenne T3. Ctpykrypa T3 mi1st ¢oTo —, BUIEO — U TEKCTOBOTO
KOHTEHTA.

[Ipaktuka: camocrositenbHasi pa3pabotrka T3 wa Oymare. CormacoBaHue
JOKYMEHTA C COCEJIOM.

1.3 Texcm «O cebe»: wadaonvl u hopmamot

Teopusi: popmyna «S — (poss), momoraio (KOMy) peluTh (Kakyro 3a7aqy)».
JlakoHUYHOCTH U (aKThI O€3 IUITHUX JIeTATCH.

[IpakTuka: co3ganue 3 BapuaHToB camornpe3eHTauuu (30—50 cioB Kaxablil).
Br16op Hanbomnee ygaqsoro.

1.4 Ilocmpoenue cuenapusn eudeosuumu

Teopusi: cxema s ponuka HIWHOW 1-2 MUHYTHI: TIpeACTaBICHHE —
CYTb IEATEIIbHOCTH — AEMOHCTpAIUsi padoT — Ballla BBIT0J1a — KOHTAKTHBIC JJAHHBIE.

[IpakTuka: HamucaHue WHAUBUIYAIbHOTO cleHapus. [lyOnuunoe yTeHue

1 BHECEHHE KOPPEKTHPOBOK.
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1.5 Hagviku, npoexmot u KOHmMmaxkmul 8 LOpmouo

Teopus: pa3geneHre HABBIKOB Ha MPOQECCUOHANIBHBIE U JUYHOCTHBIE.
Onucanue npoekTa rno cxeme «JleicTBue — uTor — BEIBOIY.

[Ipaktuka: popmupoBanue cnucka u3 6—10 HaBbikoB. [logpoOHOE onucaHue
2-3 npoekToB. JloOaBieHue 6Ji0Ka C KOHTAKTaMHU.

1.6 3asepwenue padouezo smana: pegpiexkcusn u nepeoaua mamepuanos

Teopusi: npuHLMIIBI IEpeaYl TEKCTOB cienytouieil rpymnmne (pororpadam,
oneparopam). O0s3aTeIbHbIC TYHKTH B T3.

[IpakTuka: oObeaAMHEHNE BCEX TEKCTOB B ojuH (haitn. Kpatkoe omucanue
T3 nuist komner.

1.7 Ocnoevl pomozpaghuu: paboma co ceemom u nocmpoenue Kaopa

Teopusi: ucronp30BaHNE €CTECTBEHHOTO OCBEILICHMUSI, TPABUJIO TPETEH, BBIOOD
¢doHa, ynauHasi TOUKa CbEMKH.

[Mpaktuka: mapHas cbéMka y okHa (10 kaapoB). CoxpaHeHHEe MaTepHAIOB
B nanky «/cXoqHukm».

1.8 Ilopmpem na pabouem mecme

Teopusi: moHsATHE «paboOUYMii TOPTPET» — UEJIOBEK 3a KOMIIBIOTEPOM,
C KaMEPOM WK HHCTPYMEHTOM.

[Ipaktuka: cwhémka 10 KkagpoB, JEMOHCTPUPYIOUIUX  JEATEIBHOCTH
00y4aromerocsi CorjaacHoO €ro poJiu.

1.9 Cvémka 6 noxauusax, osuiicenue u demanu

Teopust: KaK OKpPYKEHHE MOMYEPKHUBACT CIEHUATA3AUI0. JIMHAMUYHBIN
kaap. KpynHele miianel HHCTPYMEHTOB.

IIpakTtuka: BbIxon B mapk wid ABOp. CbEMKa IBHXKYHIIUXCS OOBEKTOB,
SMOIIMI, BEIPA3UTEIIBHBIX JETAICH.

1.10 Ba3oevie npunyunsl euoeo: céem, 36yK, HOCmMpoeHue Kaopa

Teopusi: TOpU30OHTAIBHBIA U BEPTHKANBHBIN (hopmaT. McTouHHMK cBeTa —
HaMpOTUB OKHA. Y CIIOBUS ISl YUCTOTO 3ByKa. Mcronb30BaHue MITaTUBA.

[IpakTuka: opranuzainus cBeTa U Kajapa. 3aluch TECTOBOTO TyOJIs.
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1.11 Hpouecc cvémku eudeosusumxu

Teopusi: ceémka 3—4 nybneit noapsan. XKupas sMonusi BakKHEe 3ay4€HHOTO
TEKCTa.

[IpakTuka: 3anuck 3 MOJTHOLUEHHBIX 1yOaei BUSUTKHU 10 TOTOBOMY CLEHAPUIO.

1.12 Cvémka nepedousok u 0onoHuUmMENIbHLIX NIIAHOE

Teopust: posnb mepeOUBOK B ckileiike nyoseit. Kakue neranmu cHuUMATh:
JBIDKEHHE PYK, HapaBJICHUE B3IJIsI/1a, YIBIOKY, pabodyre HHCTPYMEHTHI.

[IpakTuka: 3anuck 5—7 nepeOUBOK JIIUTEABHOCTHIO S5 —10 cexyHa Kaxaasi.

1.13 Cucmemamuszayus u nepeumenosanue haiiios

Teopusa: npuHIUIILI WMEHOBaHUsA (GaijIoOB Jisi TOHATHOW Mepeaaqu
CJIEIYIOIIEMY CIICIIUATUCTY.

[IpakTuka: nmepenMeHoBaHUEe Bcex BHUAEO0(DaoB 1o joruke. Opranusaius
ux B nanky. Co3ganue ¢aitia README c onucanueM coaepumoro.

1.14 Oméop covipvix hpomomamepuanos

Teopusi: mepeOMBKU Kak CBA3KAa MEXAYy AyOsnsaMu. YTO CHUMATh: KECTHI,
B3IJIS17, DMOLIMHU, pabodyre HHCTPYMEHTHI.

[Tpaktuka: ot6op 10-15 nmyuymmx kamgpos. [lepenmenoBanue. Pazmenienue
B nanke «Ha o6paboTky».

1.15 Cocmasnenue T3 ona nocmnpooakuin

Teopusi: MOHATHE MOCTIPOJAKIITHA. 3aauu I AU3aiiHepa, MOHTaXEPa,
BEpCTAIbIINKA.

[Ipaktuka: co3manue pacmmpeHHoro T3 mns mocToOpadOTKM Ha OCHOBE
HCXOJHOr0 JOKYMEHTA.

1.16 Yex — aucm ona coauu mamepuanios

Teopusi: UeKk — JTUCT KaK NEPEYEHb KOHKPETHBIX AEUCTBUM JJIS CJICTYIOIIETO
CIeLMaIUCTa.

[TpakTuka: camoctosiTenpHast pa3paboTka YeK — JTucTa st 00padoTku ¢oTo,
BUJIEO U TEKCTOB.

1.17 ®@opmuposanue umozosoii nanku ¢ RPoOEeKmMom

Teopust: opranuzanus (GUHAIBHON MANKKU JJIsI OTIIPABKU HA TOCTHPOAAKIIIH.
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[IpakTuka: cOop JAMYHON Manku MO 3afaHHOM cTpykType. KomupoBaHue
Ha (pIenKy Uiy B 00JJa4YHOE XpaHUIIULIE.

1.18 Iloosedenue umozos. Pegpnexcusn

Teopusi: cnocoObl Mpe3eHTAUMU  pe3ysibTaTa: OTCHATBHIA — MaTepual,
HaIMKUCAHHBIE TEKCTHI, IIeJIeBast Ay JUTOPUSI.

[IpakTuka: myOnU4HBIA [MOKAa3 UTOTOBOM mamnku rpymme. Pacckas o nuyHoM
onbiTe B 7 mpodeccusx. Ilomydenue oOpaTHON CBSI3M. AKTyaIu3anus 3HAHUM
o npodeccusix.

2. JlabopaTopusi uM@poBOro NpoeKTHUPOBAHMS, NPOTOTHUNHPOBAHMS
U MPOU3BOACTBA

2.1 Beeoenue. Ymo makoe nopmeponuo u nenoune. Hncmpykmasyc no Th

Teopusi: monstue noptdonuo nuzaitHepa. CrTpykTypa nennunra: Hero,
O ce6e, Ilpoextsi, KontakTel. Paznuume wmexay nopTdoiMo U COICETIMHU.
Nuctpykraxx mo Th. IIpodeccun: Cpemnee 3Beno: Ul —  auzaitHep,
uHopManMoHHbll apxutekTop, UX — nusaiiHep; Beiciiee 3BeHO: MeHEMXKeEp
IIPOEKTA.

[Ipaktuka: aHanu3 peaibHbIX JeHAMHTOB (Apple, Behance, nokanpHbIe
nuzaitHepsl). [louck pedepencon B Pinterest.

2.2 Humepdpeic Figma. Baszosvie puzyput u ghpeiimot

Teopusi: wmHTepdeiic: maHenb CcI0OeB, HHCTPpYMEHTHI, (peiimbl (Desktop
1440px).

[Ipaktuka: cozmanue ¢peitma 1440x1024pXx. PucoBaHme HMKOHOK MEHIO
U3 MPOCTHIX PUTYD.

2.3 Humepdpeirc Figma. Cemka u munozpaguxa

Teopus: Layout Grid (kxomoHHBI, OTCTYIBI). F — maTTepH CKaHWPOBaHUS.
[Ton6op mpudToB.

[IpakTuka: HacTpOMKa CETKH BO ¢peiime. BripaBHuBaHue
10 HAIMPaBJISIOIINM.

2.4 Humepgpeiic Figma. Komnonenmot u Auto Layout
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Teopusa: mousTHe  KoMIOHeHTa  (master — component,  instance).
ABTOMaTHYECKasl pacTsHKKa OJIOKOB MOJT KOHTEHT.

[IpakTuka: co3ganue komnoneHTa aisg noprdonauo. Hactpoiika Auto Layout
JUTS1 DJIEMEHTOB UHTepdeiica.

2.5 Humepgpeic Figma. Padoma c uzoopasricenusamu. Macku u 3¢hgpexmot

Teopus: Place image, Fill, Crop. Macku. I'paaueHTsl, TeHH
(Drop shadow), blur. Perymib ckpuHIIOTOB.

[Ipaktuka: BcTaBka (oro mnpoaykta B KapTouky. Co3maHue MacKu
1oJ1 KpyrJibiii aBaTap. Hanoxxenue rpaguenta Ha ¢oH.

2.6 Humepgheuic  Figma. Ilpoexmupoeanue cmpykmypol J1eHOUH2a
(Wireframe)

Teopusa: ot pedepeHcoB k cxeme. bioku TeKcTOBbIE | rpaduyuecKue.
Baiipdpeiim kak uepHO — Oeblil CKeerT.

[IpakTuka: co3manue Baiipdpeiima neHauHTa U3 0710KOB. Pactpenenenue
IO CETKE.

2.7 Humepgpeiic  Figma. Hanonnenue konmenmom. Oghopmnenue
oemo Keiica

Teopust: popmyna keiica: mpodiema, peleHne, pe3yiabTaT. TeKCT U BU3yall.
EnunbIi cTHIIB KapTOYEK.

[Ipaktuka: co3nanue mabdaoHa. 3anoJHEHNE KAPTOYKU TPOEKTa (TEKCT, TETH,
¢doto). Coznanue 6;10Ka «O cede.

2.8 Humepaxkmue u npomomunuposanue

Teopusi: pexxum Prototype. Tpurrepst (On Click, While Hover). ITepexossr
Mexay pperimamu. Smart animate.

[IpakTka: HacTpoiika KJIMKa MO KapTOUKe, MEepPeXo]] Ha OTAEIbHBIN Ppeitm
¢ mpoekToMm. JloOaBnenne Hover Ha KHOTIKY.

2.9 Moounvnas aoanmayus

Teopusi: ppeitm 390x844px. AnmanTauus cCeTKH 1oj TenedoH. ABToneHayT

JJIA CXKaTHsA KOJIOHOK.
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[IpakTuka: co3gaHue MOOWIBHOM Bepcuu JeHauHra. llepeHoc 6110k0B
C JIECKTOIIa, MPOBEPKA YNTAEMOCTH.

2.10 Mu3zaitn — pesvio u paboma c owudxamu

Teopus: NpUHUUINBI KOHCTPYKTMBHOM KPUTHUKU. YEK — JHMCT OLEHKMU:
KOHTpACT, CETKa, OTCTYIbI, paboTa ccbuiok. MHcTpymenT Contrast Checker.

[IpakTuka: rpynmnoBoe peBblO: KaxAbld MOKa3biBaeT 3kpaH. [louck Oaros.
Hcnpasnenue ommbok B Autolayout u iiserax.

2.11 Iloosedenue umozos. Peghrexcusn

[IpakTuka: 3amonHeHHe aHKEThl 0OpaTHOW cBs3u. Dkcnopt (aitna B PDF.
OO6cyxaeHue: 4To MONY4YUIOCh, 4TO ObUIO CiOXHBIM. [IpodopuenTanus: kakas
npodeccust U3 WepapxuM  nojonuia  Oonbiie.  BeimonHenwe — 3amaHui
IPOMEXKYTOYHOTO KOHTPOJISI. AKTyau3aus 3HaHUM 1o npodeccusim.

3. JlaGopaTopusi nporpaMMHBbIX POAYKTOB

3.1 Kak ycmpoen unmepnem u 6e6 — cmpanuua. Hncmpykmasyc no Th

Teopusi: Opaysep, cepsep, HTML — d¢aiin. Kak Opay3ep uurtaer konm u
npeBpamaeT ero B crpanuiy. Ilepsbiil B3rasa Ha ctpykrypy HTML — nokymenra.
Nuctpykrax nmo Th. [Ipodeccun: Pabouee 3BeHO: BepcTanbiuk; CpeaHee 3BEHO:
frontend — paspaborurk; Beiciiee 3BeH0: web — urKeHeD.

[IpakTrka: pabora ¢ roroBoit HTML — crpanurieii B 6paysepe u B VS Code —
BBISIBJICHUE COOTBETCTBHS MEXIY KOJIOM U OTOOPAKEHUEM.

3.2 Ocnosvt HTML: mezu u cmpykmypa ookymenma

Teopus: cunrakcuc HTML. Bazoseie Teru: html, head, body, h1-h6, p, ul, li,
a, img. ATpuOyTHI TETOB.

[Ipakrtuka: co3ganue nepsoi HTML — cTpaHuisl ¢ HyJs: 3aroJ0BOK, TEKCT
o ce0e, CTMCOK MHTEepecoB, hoTorpadusi.

3.3 Ochoevt CSS: nookniouenue u nepevie Cmuiu

Teopusa: CSS, 3auem oHHy)eH. CnocoObl MOJIKIIOYCHHS CTHIIEH.
CenexTopsbl, CBOMCTBa, 3HaueHus. L[BeT, mipudt, pasmep tekcra, (hoH.

[Tpaktuka: moakmodeHne CSS k crpanunie. OdopmiieHne BHEIIHETO BUMA:

uBet GoHa, MPUPT, IIBET 3ar0JIOBKOB.
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3.4 bnounasa mooenv u omcmynut

Teopust: O6nounasmonens CSS: margin, padding, border, width, height.
OTnnuust OJ0YHBIX U CTPOUHBIX AIeMeHTOB. Ter div kak koHTeiHep. [Ipodeccus —
frontend — pa3paboTyuk.

[Ipaktuka: pasmerka cTpaHulpl Ha Onoku ¢ nomombio div. Hactpoiika
OTCTYIOB ¥ TPAHUI] MEXIY CEKIUSIMHU.

3.5 Flexbox: estcmpausaem layout

Teopus: FlexboX, 3auem on HyxeH. OcHoBHblecBoiicTBa: display: flex,
flex — direction, justify — content, align — items, gap.

[IpakThka: cO3MaHHWE IIANKA CaiTa C HAaBUTAMCW W KAPTOYHOH CETKH
st paznena «Mowu padoTs» ¢ momonibio Flexbox.

3.6 Cmpykmypa nopmghonuo: cekyuu u naguzayus

Teopust: cemantuuyeckuerern HTML5: header, nav, main, section, footer.
3aueM Hy>KHa CEMaHTHUKA. SIKOPHbIE CCHUIKA BHYTPH CTPaHUIIBL.

[IpakTuka: cOopka MONMHOW CTPYKTYPhl CTPAHUIBI — MOPTQOIUO: IIarnKa,
HaBuraius, cekuuu «O cede», «Mou padoTh», «KoHTakTBI», QyTEp.

3.7 Tunocpagpuxa u enewtnue wpugmot

Teopus: mnoakmouenune Google Fonts. Csoiictea CSS  mmsarekcra:
font — family, font — size, font — weight, line — height, letter — spacing, text — align.
[Mpodeccus — web — umkenep.

[Ipaktuka: mnonkiIOUYeHHEe JBYX MMPUGTOB K TOPTHOIHMO, HACTPOUKA
TUnorpadmKy IJisl 3ar0JIOBKOB 1 OCHOBHOTO TEKCTA.

3.8 CSS — nepemennvie u eounsvlii cmuib cmpaHuyol

Teopus: CSS — nmepemennbie (Custom properties). 3auemM BBIHOCHTH IIBETa
u mpudTel B iepemeHHbIe. [loHsTHE BU3yallbHOM CHCTEMBI CalTa.

[IpakTrka: BBeIEHHE MEPEMEHHBIX IS IIBETOBOW MaJUTPHI W MIPHQTOB.
[Tpumenenune ux Mo Bcei CTpaHuUIle — MPUBOJAUM MOPTQPOINO K €TMHOMY CTHITIO.

3.9 Coopka sautmobokca: (punanvhulit ckenrem nopmeponuo

Teopus: moBTopenme: crpykrypa HTML, CSS - wmomens, Flexbox,

nepeMeHHble. BalTOOKC, 3aueM OH HyXeH B pa3paborke. Kak ckener Oyxaer
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WCIIONb30BaThCsd B (PUHATBLHOM Keiice. AKTyanuzalus 3HaHUUW O mpodeccusx —
BepcTanbluk, frontend — pazpaboTunk, web — unxeHep.

[Ipaktuka: cOopka MOJHOrO BalTOOKCAa CBOEro MOPT(OJIUO: BCE CEKLHH
pa3MedeHbl, CTUIM MTOAKIIOUEHBI, KJIACChI MOJITOTOBJICHBI 101 OY YN KOHTEHT —
TEKCTBI, BHUJEO0, H300pKEHHUS W3 APYTUX MOIyJNeH. AKTyanu3amnus 3HaHUU
o npodeccusix.

4. Keiic «Pa3paborka uW  3amycK  KpPeaTHUBHOI0  NPOAYKTAa:
MeananoptTgoano o0y4yawierocsn

4.1 Yemanoeounasa ceccus: 3HaKOMCmeo ¢ 3aoaueil Keica

Teopusi: keiic — kak popmat padoTel. Kak Tpu MOayJIst CBSI3aHBI MEXKTy COOOI.
UTOo MOMKHO MOJYYUTHCS Ha BhIXOZE. Pa30op cTpykTypsl (PUHATBEHOTO MPOAYKTA.
[Tpodeccust — mpoayKTOBBIN pa3pabOTUHK.

[IpakTka: cocTaBiaeHUE NTOPOKHOU KapThl (KaXKIbIM pacKiIaabIBacT Mepe
co0Oll TpW pe3ylbTara — CKEJEeT, MaKeT, KOHTEHT, U COCTaBJseT KapTy TOro,
YTO €CTh U YETO HEe XBATAET).

4.2 Ayoum mamepuanoe: umo ecmov, Ymo HyIHcHO 000e1amp

Teopusi: MOHATHE TEXHUYECKOTO 3a/JlaHMUs U Y€K — JINCTa B pa3palboTKe.
Kak cBepsiTh MakeT u CKeJeT — 4TO JOHKHO COBIAAATh.

[Ipaktuka: cpaBHenme Figma — makera m HTML — ckenera, ¢ukcaius
pacxoxaeHuil. CocTaBlieHHE TUYHOTO IJIaHa JOPAOOTOK.

4.3 Ilepenoc ousaiina 6 CSS: yeem, wpugpm, popma

Teopusi: kak uutath Figma — MakeT kak pa3paOOT4HMK: I[BETA, OTCTYIIBI,
mpudTel, pasmepsl. Kak mepeBectn 3HaueHus u3 maketa B CSS — cBoiicTBa u
MIEpEMEHHBIE.

[TpakTrka: nepeHoc Bu3yanbHoro penierus u3 Figma B CSS cBoero ckenera:
MPOMUCHIBAET LBETOBYIO MAJIUTPY, MOAKIIOYAECT HYX HbIE HIPUQPTHI, BHICTABISAET
pa3Mepbl U OTCTYMBI 10 MAKETY.

4.4 Bcmaexka mekcmogozo KOHmenma

Teopusi: kak padorars ¢ Tekctom B HTML: dopmaTupoBanue, qirHa CTpOKH,

YATAEMOCTh. THIIMYHBIC OIIHOKHU IIpK BCTABKC PCAJIbHOI'O TCKCTA B BépCTKy.
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[IpakTuka: BcTaBKa TEKCTOB U3 MOAYJISI KOHTEHTA B COOTBETCTBYIOLIUE OJIOKH
HTML. Iloaronka BEPCTKU MO peanbHbIE 00bEM TEKCTA.

4.5 Bcmaexa 6u3yanvbHo20 KOHmMeHma: pomo u eudeo

Teopus: ¢dopmarel wu300pakenuit jgns  Beba. Ter video w iframe
JUIsl BcTpauBaHus Bueo. OnTuMu3anus pazMepa n300paxeHU.

[Ipaktuka: poGaBienue Qororpaduil W BUAEO U3 MOJYJIS KOHTEHTa
Ha cTpanuily. HacTtpoiika pa3MepoB, BbIpaBHUBAHUS, KOPPEKTHOTO OTOOpaKeHUS
B OJIOKax.

4.6 Omnaoka u npusedenue K MaKemy

Teopust: kak nonb3oBatbest DevTools nis moucka u ucnpaBieHUs] OMIMOOK
BEPCTKU. TUNMYHBIC TPOOJIEMBI: CheXaBIlue OJIOKH, IEPETIOJIHEHUE, HECOBITA/ICHHE
OTCTYIIOB.

[IpakTuka: cBepka BCEX CEKIIMU CalTa, CPABHEHHE C MAKETOM, UCIIPABICHUE

OIINOOK. HCHL - I[O6I/ITI>C}I MaKCHUMaJIBbHOI'O COOTBCTCTBU q)HHaHI)HOMy zm:aaﬁHy.

4.7 @unanvnasa coOOpKa u camonposepka

Teopusi: uto Takoe prHANBbHAS TPOBEpPKA MPOIYKTA Iepe caauei. YUek — muct
TOTOBOTO MOPT(HOIHO: CTPYKTYpa, KOHTEHT, CTHIIU, CCBUIKH, OTOOpaKeHHeE.

[IpakTuka: cBepka 4eK — JIMCTA, BHECEHUE IOCJIEIHMX IMPABOK, MPOBEpKa
YTO BCE CEKIIMHM 3arlojHEHbl W O0TOOpa)karoTcst KoppekTHo. [loaroToBka daitnos
K 3al1uTe.

4.8 Iloozomoeka npe3enmayuu 3aujun vl

Teopus: Kak NPe3eHTOBATh TEXHUUECKUN TPOAYKT: CTPYKTYpa BBICTYIUICHUS,
Ha YTO JIeJIaTh aKIEHT, KAK PacCKa3bIBaTh O PEUICHUSAX U TPYJHOCTSX.

[IpakThka: MOATOTOBKAa YCTHOIO BBICTYIICHUS IO IUIaHy: 4YTO Jejal
B Ka)XXIOM MOJyJie, KaKu€ PEIICHUs] MPHUHSI, YTO MOJYYUIOCh, YTO XOTEN ObI
YIIYUYIIUTb.

4.9 3amuma keiica. Peghrexcus
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IIpakTuka:

IPEJCTAaBICHUE CBOEro MOpPTHOIHNO:

JIEMOHCTpAUsl cauTa

B Opay3epe, paccka3 o mpouecce padboThl Haja TpeMs MOIYJISMHU, OTBEThl Ha

Bonpockl. Pedexcus. BeinmosnHeHne 3a1anuii ”TOrOBOr0 KOHTPOJIS.

1.3.3 Moayab «MammHocTpoeHHue)

VYueOHbIi (TeMaTUYeCKU ) TUTaH

Tabauya 3
KosuyecrBo
4yacoB
No ®opmbl
HaumeHnoBaHue TeMbl arrecrauuu /
n/n Bce IIpa
Teo KOHTPOJISA
ro s THE
P,
1. | JIaGopaTopusi reoJIOTMU ¥ re0TEXHOJIOT U 36 | 9| 27
. B
Mecropoxaenus CBepaIOBCKON 00J1acTH: T/e XO7iHad
N JIMarHOCTHKA,
1.1 | no6siBatOT crIphE T MXThL. MHCTpYyKTaXx 1o Th. 4 1| 3
MHCTpyKTax no Th,
becena «Uto 3HAYUT OBITH YECTHBIM 7%
MpaKkTUYecKasi paboTta
19 Hudposas monens penveda (LIMP) 4 11 3 JlabGopaTopHast
| B QGIS: ummopt 1 aHanu3 TeppuTOpun pabora
13 [Moctpoenue npoduns B SAGA GIS 4 11 3 JlabopatopHas
" | u BBIOOD MJIOLIAAKH 7S 103aTOpa paboTta
JlabopatopHas
1.4 | Ot6op u onrcanue 0OPa3IOB KOMIIOHEHTOB IIUXTHI 4 1] 3 parop
pabora
. JlabopatopHas
1.5 | I'paHynOMeTpUYECKHUI COCTAB IIMXTHI 4 1] 3 paTop
pabora
16 BnakxHOCTB, IJIACTUYHOCTD U YIOJI €CTECTBEHHOTO 4 11 3 JlabopatopHas
" | oTkoca pabora
17 [Ipumecu, abpa3uBHOCTH U OILIEHKA U3HOCA 4 11 3 [TpakTuyeckas
" | IIHEKOBOTO Baja pabora
18 Pacuér mapameTpoB MIMXTHI AJIS IIHEKOBOTO Basia 4 11 3 [TpakTuyeckas
" | u bopMHupOBaHHE TEXHUYECKOTO 3aJaHUS pabota
1.9 | Iloxsenenue utoros. Pednexcus 4 1] 3 Hemoncrpanus
pe3yabTara
2. | JlabopaTopusi MAIIMHOCTPOEHHUS 36 | 9| 27
21 AHanmm3 KOHCTPYKIMH 103aTOPOB IIUXTHI: BBIOOP 4 11 3 HNuctpykrax o Th,
"~ | mpuBOJa M PEIYKTOpa YCTHBIHN OIIPOC
29 3D — MozenupoBaHue y3710B 103aTopa 4 11 3 [TpakTuyeckas
" | B CATIP (KOMITAC - 3D) pabora
[IpoexTupoBaHMe Bajia IIHEKA: pacyeT Hposepra
2.3 p P P 4 1| 3 MUCbMEHHOTO
Ha MPOYHOCTh U KECTKOCTh
3aJJaHus
24 Wzrorosnenue aeranu Ha cranke ¢ YITY (TokapHom 4 11 3 HHcTpyKTax,
" | nnum ppesepHOM) pakTu4eckas padboTa
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COopka u 6azupoBaHUe Y3JI0B JI03aTOpa:

IIpaxTuyeckas

2.5 4 3 paboTa, mpoBepKa
I10Ca/I0YHbIE MECTA U 3a30Pbl
IIPOTOKOJIA
26 HcnpiTanusa MakeTa 103aTopa: OLEHKa 4 3 ITpakTnueckas
| IpOM3BOJIUTENBHOCTH U U3HOCA pabora
IIpoBepka
Br160p MaTepuanoB 1is 3aIUTHI
2.7 4 3 MMUCBMEHHOTO
oT a0pa3uBHOTO M3HOCA IITHEKA 1 OyHKepa
3aJIaHMsI
IIpoBepka
PazpaboTka KOHCTPYKTOPCKOM TOKYMEHTAIIUT
2.8 P PYKTOP ™ (KD 4 3 MUCEMEHHOTO
Ha J103aTOpP LIMXThI
3aJIaHMsI
JemoHcTpanus
29 [ToaBenenue uroros: 3amura npoexra «PazpadoTka 4 3 pe3yibTara,
" | mosaTopa IIUXTHI» IIPOMEKYTOYHBIN
KOHTPOJIb
3 JlabopaTopusi po00TOTEXHUKH, MEXATPOHUKH 36 29
" | M aBTOMATH3allMH MPOLIECCOB
31 Beoanoe 3anstue. MacTpykTaxk no Th. 3nakoMcTBO 2 1 NuctpykTax o Th,
" | c npoektoM «IIIHEKOBBIH J103aTOP HIMXThD YCTHBIN OIIPOC
. [TpaxTnyeckas
OcHoBbI ynipaBiieHus muexkom: Arduino, IHNUM P
3.2 . . 6 5 paboTa, mpoBepKa
U JpaiiBepsl JBUTaTENeH
Koz
JlaTuuk ypOBHS IIUXTHI B OYHKEpE: MOHTaX Hpaxrureckas
3.3 ' 6 5 paboTa, mpoBepKa
1 KanOpoBKa
KoJa
N [TpakTryeckas
BecoBoii Moynb 103upoBaHus: coopka
3.4 6 5 paboTa, mpoBepKa
1 00paboTKa JaHHBIX
Koza
[TpoBepka
35 Pa3paboTka anroputma 0OTCEUKH MOPLHUH 6 5 MUCHbMEHHOTO
" | u ympaBieHHs LUKIOM 3aJjaHus, IPOBEpKa
Koz
36 WuTerpanus cucteMbl Ha y4eOHOM CTEH[IE 6 5 [TpakTuyeckas
"~ | ¥ KOMIUIEKCHAs OTJIaJIKa pabota
[IpakTuueckas
PoneBas cumynsiusi: HanaguuK, MacTep, MHKEHEP —
3.7 4 3 paborTa,
aBTOMAaTHU3aTOp B paboyeM LHKIIe
B3aMMOINPOBEPKA
4 Keiic «BHeapeHue cucTeMbl PeIUKTUBHOIO 36 27
" | KOHTPOJISI 32 BAJIOM PeIYKTOpa»
JledexThl BaloB PeyKTOPOB: BUJIbI, TPUYUHBI Hposepra
4.1 K ’ ’ 4 3 MUCBMEHHOTO
Y METOJbl TUArHOCTUKHU
3aJIaHMsI
IIposepka
MeTo 161 BOCCTaHOBIJIEHHS T€OMETPUY Baja:
4.2 4 3 MUCBMEHHOTO
HaruIaBKa U HAMbUICHHUE
3aJIaHMsI
Mexanunueckast 00paboTKa BOCCTAHOBJIIEHHOTO BaJia:
IIpaxTtuyeckas
4.3 | mmdoska 4 3
pabora
Y TOJINPOBKA
44 BubpoauarnocTika v aHallu3 CIIEKTPa: BHISBICHUE 4 3 [IpakTuyeckas
" | HewmcrpaBHOCTEH MOINIUITHUKOBBIX Y3JI0B pabora
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CucTteMbl aBTOMaTHYECKOTO KOHTPOJIS: TaTYNKU [TpakTuueckas
4.5 " 4 1| 3
u SCADA — unrepdeiic pabora
46 Buxpe TOKOBBINM KOHTPOJIb: IOMCK CKPBITHIX TPEILVH 4 1] 3 IIpaxTuyeckas
B TeJjie Bayia 06e3 pa30opKu peayKTopa pabota
[IpenuKkTHBHAS aHATUTUKA: TPOTHO3UPOBAHNE [TpoBepka
4.7 | ocTaTOYHOrO pecypca Ha OCHOBE JTAaHHBIX 4 1| 3 MUCEMEHHOTO
MOHHUTOPHHTA 3aJaHuUs
PazpaboTtka perimamenta TOuP [TpoBepka
4.8 | 10 COCTOSIHHIO Ha OCHOBE JJAHHBIX MOHUTOPHHTA 4 1| 3 MTUCBMEHHOTO
Y JIMarHOCTHKH 3aJaHuUs
[TyOnuuHas 3amura,
4.9 | 3amwra keiica. Peexcus 4 1| 3 peduexcus,
WTOTOBBIA KOHTPOJIb
Bceero: | 144 | 34| 110

Conep:kanmne y4e0HO — TEMATHYECKOI0 MJIAHA
Monayab «MalInHOCTPOEHUE)

1. JlabopaTopusi reoJIOTMH M TeOTEXHOJIOT Uil

1.1 Mecmoposcoenua Ceeponoeckoit obaacmu: 20e 000bl8arOM CbipbLE
ona wuxmol. Hncmpykmaosic no Th. beceoa «UYmo 3nauum 6vimv uecmuwvim?»

Teopust: KpynHEHIIME MECTOPOXKIAEHUS KBaplLEBOrO II€CKa, H3BECTHIKA
U PYIOHBIX KOHIIEHTPAaTOB B PErHMOHE; JIOTUCTUKA nocTaBku. MHcTpykTaxk no Thb.
becena mo anTukoppymnumoHHOMY mpocBemennio. [Ipodeccun: PabGouee 3BeHO:
reoJsior — TexHuk; Cpeanee 3BeHO: reosior; Beiciiee 38eHo: ' IC — cnieninaiuct.

[IpakThka: aHamW3 KapT M JAaHHBIX O MECTOPOXKICHHSIX, CpPAaBHEHHUE
PacCTOSIHUM W TPAaHCTIOPTHOM JOCTYITHOCTH, BBIOOp TOYeK M00bIYM. BhImoaHeHue
3aJlaHuii BXOJIHOM nuarHocThkd. KomaHmoo0pa3oBaHHE: paclpeiesieHue poJie,
COBMECTHOE IIJIAHUPOBAaHKE, B3aMMOIIOMOILb MPU BBHINOJTHEHUH 3aJaHUN.

1.2 Hugposas mooenv penvegpa (IIMP) ¢ QGIS: umnopm u ananus
meppumopuu

Teopust: nonsitue LIMP, ncrounuku ganueix (SRTM, TonokapTtel), UMIOPT
pactpoB B QGIS, Bu3yanuzamus penbeda, pacd€T yKIOHOB.

[Tpaktuka: ummopt LIMP B QGIS, moctpoenne mBeToBOM MKaIbI penbeda,
Pacy€T YKIOHOB M IKCMO3UIUNA, TIEPBUYHBIN OTOOP YUACTKOB.

1.3 Ilocmpoenue npoguna ¢ SAGA GIS u évioop nrowadxku ons 0ozamopa
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Teopusi: moctpoenue npoduieit mo IIMP, ananu3 ykJIOHOB, KpuTepuu
pa3MenieHus WIOMaAKU, MOABO/ IITNXTHI.

[Ipaktuka: uzsneuenue tonorpaduueckoro npodunst B SAGA GIS, ananus
YKJIOHOB BJIOJIb TPacchl MOJBOAA, BEIOOP U 0OOCHOBAaHUE IUIOIMIAIKH MOJ MOJIETh
703aTopa.

1.4 Oméop u onucanue o6pa3uoe KOMHOHEHMOE WIUXM b

Teopusi: npaBuna orbopa npod, MAPKUPOBKA, MEPBUYHAS XapaKTEPHUCTHUKA
NeCKa, U3BECTHIKA, KOHLEHTPATOB.

[IpakTtuka: cOGop, omuicaHue W MapKUpOBKa 00pasuoB, GdoTodukcaus,
PUBS3KA K TOUKaM Ha UPPOBOM KapTe.

1.5 I'panynomempuueckuii cocmae wiuxmal

Teopusi: rpanHynomeTpus, BIMSHME pa3Mepa 3€pHa Ha TEKy4ecTb U
JIO3UPOBAHUE IIUXTHI IITHEKOBBIM BAJIOM.

[IpakTuka: cuTOBOW aHanmu3 0Opa3loB, pacnpeneracHue Gpakuuid, pacuér
IPOIOPILIUIA CMECH.

1.6 Baasccnocms, niacmuunocms u Y2071 eCMeCmeeHH020 OMKoca

Teopusi: BIusiHUE BIAXXHOCTH M yIJla OTKOCA Ha TOJayy IIUXTHI IITHEKOM,
3aJIMTIaHrue BUTKOB.

[IpakTuka: ompeneneHre BIAKHOCTH, IUIACTUYHOCTH M yria OTKOca
00pa3IoB.

1.7 Ilpumecu, abpazuenocms u 0yeHKa U3HOCA WIHEKOBO20 8aNlA

Teopusi: BiusHME TpUMecei Ha aOpPa3UBHOCTH MIMXTHI U M3HOC ITHEKOBOTO
Baja, BEIOOP 3aIIUTHOTO MOKPBITHS.

[IpakTuka: aHanW3 MpUMeEcCEH, CpaBHEHHWE KadecTBa OO0pa3loB, OICHKA
a0pa3MBHOCTH, PEKOMEHIAITUH TI0 TATHhBAHUYECKUM TTOKPHITHSIM

1.8 Pacuém napamempos wiuxmol 011 WIHEK0B8020 6414 U (hopmuposanue
MexXHUYeCcKo20 3a0aHUs

Teopust: pacy€T ONTUMAIBLHOTO COOTHOIICHUSI KOMIIOHEHTOB; OMpPEICIICHUE
TEKY4eCTH, IJIOTHOCTU U a0pa3MBHOCTH; Pacy€T I1ara BUTKOB, 3a30POB, CKOPOCTH

BpalICHUSI.
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[IpakTuka: pacy€r nPONOPUUNA CMECH, ONPENACIICHUE KOHCTPYKTHMBHBIX
napaMeTpoB Bajia, 0hOpMIICHUE TEXHUYECKOTO 3aJlaHUsl J1JIsl MAIIIMHOCTPOCHUS.

1.9 looseoenue umozos. Peghrexcusn

Teopust: cTpykTypa OT4ETA: MECTOPOKIAEHUSI, IJIOMIAAKa, MPOdUb, COCTaB
LIUXTHI, PACYET MAPAMETPOB.

[IpakTyka: MOATOTOBKA M 3alllUTAa MAcCHoOpTa CHIPbs, IUGPOBOTO Mpodus,
pacu€ta mMapaMeTpOB IIUXThI W PEKOMEHAAIMW. AKTyalu3anus 3HaHUN
0 MPOQECCUsIM.

2. JlabopaTopusi MAIIIUHOCTPOEHU S

2.1 Ananuz KoHcmpyKuuili 003amopoé wiuXmol: 6blOOP NPUBOOA
u pedykmopa

Teopusi: 00630p THIOB M03aTOPOB (IITHEKOBBIC, TapesibuaThie, BECOBBIC).
[TpuHnumer paboThl peyKTOPOB U MOTOp — peaykropoB. IIpodeccun: Pabouee
3BeHO: omepartop ctanka ¢ YIIY, ciecapp — coopuiuk; CpegHee 3B€HO: UHKEHEDP —
KOHCTPYKTOp, HWHXKEHEp — TEXHOJIOT; Briciiee 3BEHO: PYKOBOJIUTENH IPOEKTA,
TJIaBHBIA KOHCTPYKTOP.

[IpakTuka: pacueT TpeOyeMOro KpyTsIIero MOMEHTa U MOIIIHOCTH MPUBO/IA.

2.2 3D — mooenuposanue y3nos oozamopa ¢ CAIIP (KOMIIAC - 3D)

Teopusi: OCHOBBI TBEPJAOTEIBHOIO0 MOjAeIUpoBaHus. [IpUHIUIIBI cO3MaHNMs
COOpPOYHBIX €UHHUII.

[Ipaktuka: co3manne 3D — Moperneii mHeka, Kopiryca, OyHKepa.

2.3 Ilpoexmupoeanue eana wineka: pacuem HA RPOYHOCHIb U HCECHIKOCHb

Teopusi: Teopusi pacueToB Ha KpydeHHe, W3ru6. BnusHue alOpa3uBHOTO
M3HOCA Ha YCTAIOCTHYIO MPOYHOCTb.

[TpakTuka: BBIOOp MaTepuaia (CTayiu, CIutaBel). Pacdyer quamerpa Basa.

2.4 Hzezomoenenue oemanu na cmanxke c 9IIY (mokapnom unu
¢pezepnom)

Teopusi: OCHOBBI TEXHOJIOTMU MAaIIMHOCTpOeHHs. TexHuka 0e30macHOCTU

npu paboTe Ha CTaHKE.
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[Ipaktuka: nporpammupoBanue ctanka (G — code). Ilonbop pexyiero
uHcTpyMeHTa. [Ipouecc 06paboTku.

2.5 Coopka u 6azupoeanue y3106 003amopa: nOCA00OUHbIE MECIA U 3A30Pbl

Teopusi: Teopus 6azupoBanus getaneid. CucreMa JOMYCKOB U OCAIOK.

[Ipaktuka: cOopka y3710B ngo3aropa Ha cOopoyHoM crtenae. IIpoBepka
COOCHOCTH BaJjia IIHEKA ¥ MOCAJOYHBIX MECT MO MOAIMIHUKN. KOHTpOJIb 3a30p0B
MEXIy IIHEKOM M KOPIYCOM C MOMOIIbI0 IMynoB. [logbop peryaupoBOYHBIX
npokagok. Oukcaius pe3ynbTaToB U3MEPEHUI B IPOTOKOJIE COOPKHU.

2.6 Hcnvimanua maxkema 003amopa: OYeHKA RNPOU3EOOUMETbHOCU
u uzHoca

Teopusi: MeTOIMKA CTEHIOBBIX UCTIBITAHUM.

[IpakTuka: usmepenue MpPoU3BOAUTEILHOCTH (Kr/MUH). OrieHka BUOpamuit
U myma. BuzyaiabHbIi OCMOTp Ha TIpeAMET U3HOCA BUTKOB IIIHEKA U CTEHOK KOpITyca

2.7 Bvibop mamepuanoe 0aa 3auiumol oM adOpA3UEHO20 U3HOCA UWIHEKA
u Oynkepa

Teopusi: Bumbl mM3HOca. Marepuanbl JUisl 3allUThl: U3HOCOCTOMKHE CTajiu
(Hardox), HarutaBouHble MaTepUabl, MOJIUMEPHBIE TTOKPHITUS (TIOJMYpPETaH).

[IpakTuka: mogbop MaTepuanoB U ciocoOOB 3aIIUTHI JIJIs A€Tajel 103aTopa.

2.8 Pazpabomka xoucmpykmopckoit ookymenmayuu (K/[) na oozamop
WIUXM bl

Teopusi: mpaBuna odopmienus ueptexxkeir mo ECKJ[ (I'OCT). Cocras
koMmruiekta KJ: cOopouHbIil yepTek, YepTexu AeTanei, cueruduxarms.

[Ipaktuka: odopmiienne TexHudeckoro 3amanus (T3) Ha ocHOBe
reOJIOTUYECKUX JaHHBIX (13 O110Ka 1).8).

2.9 Ilooseoenue umozos: 3awguma npoexma «Pazpabomka oozamopa
WUXmol»

Teopusi: npe3eHTalMs UTOTOBOIO MPOEKTA: OT aHAJIU3a ChIPhS 10 TOTOBOTO

U3 0CIHAA.
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[Ipaktuka: npemonctpamuss 3D — Mojenu, pe3yibTaTOB PacyeTOB
KJI u pe3ynabTaToB HcnblTaHuld MakeTa. Pediekcus. BpimonneHue TecToBOro
3a/IaHUs IPOMEKYTOUYHOTO KOHTPOJISl. AKTyanu3alus 3HaHUK 1o Mpodheccusim.

3. JlabopaTopusi po0OTOTEXHHMKH, MEXATPOHUKHM H AaBTOMATH3AIUU
NpoLeccoB

3.1 Beoonoe 3anamue. Hucmpykmasxc no Th. 3nakomcmeo ¢ npoekmom
«IlInexoswlit 003amop wiuxmo)

Teopusi:  mnpaBwia  Th npu  pabore ¢ 2eKTpooOOpYyIOBaHUEM U
BpallalolUuMICs MexaHu3MaMu. ['opHO — MeTaiyprudeckuii mpouib: ceipbeBas
6a3a CepaioBckoil obmactu. CTpyKTypa 103aTopa, poju B MPOEKTHOW TpymIe,
cxema yueOHoro creHna. IIpodeccuun: Pabouee 3Beno: nHamamguuk KUIIuA,
oneparop nuHuM; Cpennee 3BeHo: mactep KUIIMA, texnonor; Beicuiee 3BeHO:
WHXKEHEP — aBTOMATH3aTOp, MpOoeKTUpOBIINK ACY.

[IpakTHKa: HHCTPYKTAX € MOANUCAHUEM KypHaioB. DopMupoBaHue KOMaH,
pacnpenenenue pojeil. V3ydeHuwe cxeMbl CTeHAA, COCTaBlEHHE IUIaHa padoT,
BbIJja4a Y€K — JINCTOB.

3.2 Ocnoevt ynpaenenus winekom: Arduino, IIIHUM u Opaiigepot
osuzamenei

Teopusi: mpuHIUN paOOTHl JBUTATENS TOCTOSIHHOTO TOKA, IMUPOTHO —
umnysbcHas wmoxayisinua (IIWMM) i miaBHOrO pPEryJupoBaHUS CKOPOCTH.
Hpaiieppr L298N/TB6612, 3ammra ot obOpatHoro J/IC, mexaHWKa NIHEKOBOMU
repeayn.

[IpakTuka: moAKIIOYeHHE MOTOpP — peaykTtopa K Arduino uepe3 mpaiiBep.
Hanucanue xoma ¢ analogWrite st perymupoBku 0060poToB. TecT miaBHOTO
pa3roHa/TOPMOKEHHUS, POBEPKA PaOOTHI MO UMHUTAINEH HATPY3KU IITUXTHI.

3.3 /lamuuk ypoens wmuxmol 6 OYHKepe: MOHMANC U KATUOPOBKA

Teopusi: mpuHIUIBl PaboThl ynbTpa3BykoBeIX/UK — aaT4nkoB ypoBHS.
[lonsiTue «mMycTO/MOMHOY», THUCTEpe3uc, (UIbTpAlUs JIOXKHBIX CpadaThIBaHUIM

OT MBUIM/HEPOBHOCTEM CHITTY4YEH CpEeIbl.
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[TpakTrika: MOHTaX JaTurMka Ha MakeT OyHkepa. [lToakmodenue k Arduino,
CUUTHIBAaHUE pacCTOAHUS/YpoBHsA. KannOpoBka MOPOroB «MUHHUMYM/MaKCUMYM),
MPOrpaMMHUPOBAHUE CBETOBOW MHIMKAIIMH 3aII0JTHEHHOCTH.

3.4 Becoesoii m0odynb 0o3uposanusn: cOopka u 06padomrka OaGHHbIX

Teopusi: yCTpOMCTBO TEH301aTYMKOB, MOCTOBasi cxema, ycunurenb HX711.
[IpuHuun TtapupoBaHUs, KadUOpOBKA IO ATAJIOHHBIM BecaM, IUCKPETH3AlMS U
yCpeIHEHUE TTOKa3aHUM JIJIsl ChITYYUX Cpe.

[Ipaktuka: noaxmovyenue teHzoaaruuka U HX711 k Arduino. KanuGpoka
monysst rupsmu (100r, 500r, 1kr). Hanucanue koa CYUTHIBAHUS MacChl B TpaMMax,
peanu3zanus QyHKIHH «Tapoy.

3.5 Pazpabomka anzopumma omceyku nOpyuu u YynpaeaieHus YUKiom

Teopusi: xoHeunwie aBTOMaThl (State Machine) I TEXHOJOTHYECKUX
UKJI0B. Jlormka yrpaBieHUs: «3allyCK IIHEKa — KOHTPOJIb Beca — JOCTHXKEHHUE
HOpPMBI — 0Tceuka — coOpoc». OOpaboTka aBapUITHBIX COCTOSTHUH.

[IpakTuka: coctaBieHue OJOK — CXeMbl IMKJIa Jno3upoBaHus. Hamucanue
KOJa: OIpPOC BECOBOIO MOJYJIA, CPAaBHEHUE C YCTaBKOW, OCTAaHOBKa MOTOpa,
3BYKOBAs/CBETOBas CUTHANIM3AIMsA. TeCT Ha UMUTAIIMHN TOPIUH.

3.6 Humezpayus cucmemul Ha yuedOHOM cHeHOE U KOMNIEKCHAA OMIA0KA

Teopusi: NpUHLMIOBI CUCTEMHOW HWHTErpaliy, CUHXPOHU3AIUS JaTYMKOB
U WCIOJIHUTENEH, BEJICHUE aBTOMAaTU3UPOBAHHOIO MTPOTOKOJIA, KPUTEPUU TPUEMKH
SAYEUKH TO3UPOBAHUS.

[Ipaktuka: cOopka MONHOTO KOHTypa cTeHna (OyHKep + IIHEK + Bechl +
JATYMK YPOBHSA). 3arpy3ka HHTETPHUPOBAHHOTO KOJa. 3alyCK IOJIHOTO IIHMKJa
J03UPOBaHMUS, TIOTUPOBAHUE JaHHBIX B Serial, ycTpaHeHre KOH(MIUKTOB CUTHAJIOB.

3.7 Ponesasn  cumynayus: - HANAOMUK, MACHMEDP,  UHICEHEP  —
asmomamu3zamop
6 pabouem yukie

Teopusi: mnpuHuMn pabOThl  yJAbBTPAa3BYKOBBIX  JAaTYMKOB  YpPOBHS U
TeH3onatuukoB ¢ ycwiurenem HX711l. Ilonsitue TapupoBaHus, KaTUOPOBKHU IO

ATaJOHAM, HACTPOUKHU MOPOTOB «MUHUMYM/MAKCUMYM) ISl CBIITYYUX CPEI.
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[IpakTtuka: pabouee 3BeHo: llomkmroueHue natuymka YpOBHA K OYHKeEpY,
KaMOpoBKa Mo «mycTo/monHo». Cpennee 3BeHO: KanuOpoBka BECOBOTrO MOAYJIs
TUPSMU, HACTPOMKa TOUHOCTH +5T. Briciiee 3BeH0: CocTaBieHue Tabauibl HOpOroB
st anroputMa. Tect CTaOWIBHOCTH TOKa3aHUM. AKTyaiau3aluus 3HAHHUU
1o npoeccusim.

4. Keiic «Bag peaykropa: BOCCTAHOBJIEHHE W aBTOMATHYeCKHUM
KOHTPOJIb)

4.1 Jlechekmovl 6anoe pedykmopos: 6uodvl, HPUYUHBI U MEmMOObl
OUaZHOCMUKU

Teopusi: Buabl u3Hoca. IIpuyrHbl BO3HUKHOBEHHs AedeKToB. MeTombl
JUArHOCTUKU: BU3YaJIbHBIA OCMOTpP, BUOPOIMArHOCTUKA, aHAIU3 IIIyMOB.

[Ipaktuka: uaentuduxamus aepekToB no gororpadusm u BUOporpaMmam.
3anonHeHue neeKTHOM BETOMOCTH.

4.2 Memoowl 60ccmanosienusn 2eomempuu 6a1a: HANIA8KA U HANbLIEHUE

Teopusi: CyIIIHOCTh TEXHOJIOTUI HAIUIABKU U Fa30T€PMUYECKOT0 HAIIbLICHHUS.
[TonGop cBapouHbIX MaTepHrasioB. TeXHOIOTUYECKUI MPOIECC BOCCTAHOBIICHUSI.

[Ipaktuka: mogboOp MPUCATOYHOTO MaTepuasna i Bajla U3 KOHKPETHOM
MapKH CTaJIM 110 CIIPABOYHUKY. PacdeT pe;KkMMOB HaIlJIaBKU.

4.3 Mexanuueckas o00padbomKka 60CCHIAHOBIEHHO20 64NA: WIUDOBKa
U nOUPOBKa

Teopusi: Texnonorusi QuHUIHON 00paboTKu. TpeboBaHMS K TOUYHOCTH H
HIEPOXOBATOCTHU MOCATOYHBIX MECT I10CJIE BOCCTAHOBIICHUS.

[IpakTuka: u3mepenue (akTuueckux pazmepoB u IepoxoBatocTH (Ra)
BOCCTAHOBJICHHOTO Yy4YacTKa C TIIOMOILIBIO MHUKpPOMETpa M HpoduioMerpa.
CpaBHeHuUE ¢ TpeOOBaHUSIMU YEPTEXKA.

4.4 Bubpoouaznocmuka u anaiu3 CReKmpa: 6vliae1eHue HeucCnpasHocmeil
HOOWUNHUKOBBIX Y3/108

Teopust: usznueckue ocHOBBI BUOpanuu. CrneKTpalbHbIA aHAJIU3 CUTHaA.

[Tk Ha gacToTe BpamnieHus Bana (1X), nedexrsr mogmunaukos (BPFO, BPFI).
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[IpakTuka: aHann3 CrieKTpa BUOpALIMK peaIbHOTO arperara.
WNnenTudukanys NMKOB Ha CIIEKTPaJIbHON AMarpaMMe U CONOCTABIICHUE
UX ¢ BO3MOKHbIMU Aedekramu. Padota B 110 ayiga BUOpOoAMAarHoCTHKHY.

4.5 Cucmemvl asemomamuueckozo koumponsn: oamuuxu u SCADA -
unmepeiic

Teopusi: Tunbl JaTYUKOB: BHOpompeoOpazoBaTesd (aKCENEPOMETPHI),
JaTYUKU TEeMIIepaTyphl, AaTYMKU O0OOpOTOB (dHKOAEephbl). [IpuHuuMnbel nepemadu
naHHbiX. Apxutekrypa SCADA — cucrem. Busyanusanus DaHHBIX B pEaIbHOM
BpPEMEHH.

IIpakTuka: Hactpoilka BupTyanpHOoro aatunka B SCADA — cucreme.
Cozllane MHEMOCXEMBI PEIYKTOpa C OTOOpa)KEHHWEM KIIIOYEBBIX IapaMeTpoB
(BuOpanus, remrepatypa). Hactpoiika moporo curHaau3aiuu.

4.6 Buxpe mokoewlii KOHMPOJIb: NROUCK CKPLIMBIX MPEUjUH 8 mese 6aaa
0e3 pazdoopku pedykmopa

Teopusi: ¢uznueckre OCHOBBI BUXPE TOKOBOTO METOJa HEpa3pyIIaoIIero
koHTpois (HMK). [IpeumyiectBa nepen KanmwUIIPHBIM U MarHATOMOPOIIKOBBIM
meroaamu. [loAroToBKa MOBEPXHOCTH K KOHTPOJIIO.

[IpakTHka: mpoBeAEHNE BUXPETOKOBOIO KOHTPOJISI HA MAKETE WUJIU PEaJbHOM
BaJly ¢ HCIOJb30BaHHeM Jedekrockoma. KammbpoBka mpubopa, CKaHHMpOBaHHE
MOBEPXHOCTH, UHTEPIIPETALIMSI CUTHAJIOB Ha dKpaHe e(eKToCcKomna.

4.7 Ilpeoukmugnas ananumuka: nPOZHO3UPOBAHUE OCIAMOYHO20 Pecypca
Ha OCHOGe OAHHBIX MOHUMOPUHZA

Teopusi: KoHIenmus MpeAUKTUBHOTO obOciyxuBanus (PdM). Anroputmsri
aHanm3a TpeHaoB. [Iporno3upoBanue BpeMenn 10 oTkaza (Remaining Useful Life
— RUL). Dxonomuueckas 3¢ hekTuBHOCTh BHEApeHUst PAM.

[Ipaktuka: aHanu3 rpaduka W3MEHEHHUS BUOpAaMM BO BPEMEHH (TPEHIA).
OmnpeneneHue TOYKM BBIXOJA 3a MOPOrOBOE 3HAYEHHE M PACUET MPOTHO3UPYEMOU
JaThl OTKa3a NpPH COXpaHEHUM Tekymed auHamukd. [locTpoeHue otdera

O TIPOTHO3E.
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4.8 Paspabomxa pecnamenma TOuP no cocmoanuio Ha ocHo6e OAHHbIX

MOHUMOPUHZA U OUAZHOCMUKU

K PpEMOHTY IO

Teopusi: mepexoa OT IUVIAHOBO — MpeaynpeauTenbHbix peMoHToB (IITIP)

coctosiHuio  (CBM).

CtpykTypa periamMeHTa: IepeyeHb

KOHTPOJIMPYEMBIX IapaMETPOB, HOPMBI, NEPUOJMYHOCTH KOHTPOJS, IECUCTBUS

MEPCOHAJIA TIPU BBIXOJI€ 32 HOPMBI.

[Ipaktuka: pazpaborka ¢parmenta pernamenta TOuP mis Bana peaykropa

Ha OCHOBE [aHHBIX wu3 KeiicoB 4.1

4.7. DopMUpOBaHHME HWHCTPYKUUU

JUIsL orepaTopa W PEMOHTHON ciyxkObl. OdopmileHHe TOKyMEHTa B TEKCTOBOM

penaxkTope.

4.9 3amuma keiica. Peghrexcusn

TGOpI/Iﬂl CTPYKTypa HUTOIoOBOro OTYCTA:. QaHAJIU3 J]e(l)eKTOB BLI6paHHOFO

00BbeKkTa, OOOCHOBAaHME METOJOB

MOHUTOPHHIA.

BOCCTAaHOBJICHU A

u BLI60pa CHCTCMBI

HpaKTI/IKaZ IMOATOTOBKA IMPC3CHTAIUN U 3alluTa IIPOCKTA IICPCH KOMHMCCHEH.

JemoncTpanusi paspaboranHoro periameHta TOuP u mporsoza ocTaTo4HOTO

pecypca. Brinmonnenue BaﬂaHI/IfI HUTOT'OBOT'O KOHTPOJIA.

1.3.4 Monyasb «IluieBasi mpoOMbIILIEHHOCTH)»

YueOHbIii (TeMaTHYECKHIT) TUIaH

Tabnuya 4
KoanuyecrBo yacos
No DopMbI
wn HaunmenoBanue TeMbl Beer aTrrecTamuu /
R Teopus |I[IpakTu KOHTPOJIsA
Ka
JlabopaTopusi cOBpeMeHHBIX
1. | KOHCTPYKIMOHHBIX MATEPHAJIOB 36 9 27
U HAHOTEXHOJIOI Ml
Ananu3 npo6aeMbl 1 TOCTaHOBKA 3aj1ay. BxoHas tMarHocTuka,
1.1 | Uncrpykrax no Th. becena «Yro 3HaumT 4 1 3 YCTHBIH OIIpoC,
OBbITh YECTHBIM ?» MHCTPYKTaX
12 [Ton6op marepuanos. OneHka 4 1 3 IIpoBepka

OKOJIOTMYCCKHUX PUCKOB

MNUCBMCHHOTO 3a/JaHUA
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YakoBKa s pernapara: MaTepuassl

Jlaboparopnas padora,

1.3 . 4 1 3 poBEpKa TaOIHUIIBI
Y CpAaBHUTEIBHBIN aHAIN3
CpaBHEHUS
1.4 | Coznanue 6uopasnaraeMoi ymakoBKU 4 1 3 [TpakTuyeckas paboTa
1.5 | IlonyyeHue u NOATOTOBKA CHIPbS 4 1 3 [IpakTryeckas paboTa
1.6 | Ouncrka npenapaTa U KOHTPOJIb YHCTOTHI 4 1 3 [IpakTuyeckas paboTa
IIpoBepka
1.7 | CocraBnenue peLenTypsl npenapara 4 1 3
MUCHMEHHOTO 3a/IaHUS
1.8 | Crabunu3arysi KOMIIOHEHTOB IIperapaTa 4 1 3 [TpakTnueckas padota
19 CocraBneHne TEXHOJIOTHUECKOM 4 1 3 [TpoBepka
" | mOKyMeHTaImH MUCHMEHHOTO 3a/IaHU
JlabopaTopus 3K0JIOTMU, OMOHUKHU
2. . 36 9 27
U OMOTEXHOJIOTH i
ITpoBepka
21 [TmraHnpoBaHMe SKCIIEPUMEHTA TI0 OT[CHKE 4 1 3 MUCHMEHHOTO 3a/IaHMS,
| 6uoctumynstopoB. Muctpykrax no Th YCTHBIH OIpoC,
WHCTPYKTAXK
OneHka SHEprur NPOPACTAHUS
2.2 H P pop 4 1 3 [IpakTrueckas padoTta
Y BCXOXKECTH CEMSH
H3mepenne pocTOBBIX TApaMETPOB:
2.3 p p P p 4 1 3 [TpakTrueckas padora
BbICOTa Mo0era u JUIMHa KOpHs
Onpenenenre OMoMacchl U HAKOTIJICHUS
24 el 4 1 3 [TpakTrueckas padora
CYXOT0 BEIIeCTBa
Onenka conepxaHus XJI0poduiia
2.5 H A1ep X1op ¢ 4 1 3 [TpakTrueckas padora
1 POTOCUHTETHYECKON aKTUBHOCTHU
Crtpecc — TecTbl: 3aCOJIEHUE UITH 3acyXa
2.6 P yx 4 1 3 [TpakTruueckas padora
Ha (poHe OHoCTHMYIISITOpA
BereraunoHHBI ONBIT B TPYHTE
2.7 H pyH 4 1 3 [TpakTrueckas padora
(TeTIMYHBIC YCIOBHS)
OueHka KOPHEBOM CHCTEMBI
2.8 1 p . 4 1 3 [TpakTrueckas padora
(ckaHMpOBaHUE, JUTMHA KOPHEH)
IIposepka
29 Cratuctuueckas oOpaboTka 4 1 3 MUCHEMEHHOTO 3aJaHMUs,
" | W uHTepIpeTanus pe3ylbTaToB MIPOMEKYTOUHBIH
KOHTPOJIb
JlabopaTopus nporpaMMHBIX
3, PaTOPHS IpOTP 36 10 26
NPOAYKTOB
31 Uro Takoe JaHHbIE U TIOYEMY OHH ObIBAIOT 2 1 1 [TpakTtuyeckas padoTa,
| «rpsasHbiMmy. MHCTpyKTax o Th MHCTPYKTaX
Tunel TaHHBIX: YUCNA, TEKCT, 1aTa
3.2 A ’ > T8, 4 1 3 [TpakTuyeckas paboTa
OyneBo
Crannaptu3zanus: IpuBOIUM K €IUHOM
3.3 71ap H PHBOA 8 y 4 1 3 [TpakTuyeckas paboTa
dopmary
34 CrpykTypa TabIUIBL: KaK TPOEKTHPOBATh 4 1 3 ITpoBepka
| mox 3amauy MUCHbMEHHOTO 3a/1aHU
DopMyJIbl U BBIUUCIICHUS: 33]1a€M BOIIPOC
3.5 PMY. a p 4 1 3 [TpakTuyeckas paboTa

JaHHBIM
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®unpTpalus, COPTUPOBKA U IIOMCK
3.6 pal pTHp 4 1 3 [TpakTudeckas pabota
1o TabuIe
37 Busyanusanus 1aHHbBIX: JUarpaMMbl 4 1 3 [Tpaktuyeckas padoTa,
| urpaduku pOBEpKa JHarpaMm
IIpoBepka
WuTeprpeTanus ¥ BBIBOIBI: OT JTAHHBIX
3.8 2 1 1 MMMCEMEHHOTO 3aIaHus,
K CMBICITY .
YCTHBIN OTPOC
[Tpaktuyeckas padoTa,
3.9 | COopka uTOroBOM MOJIEIN 8 2 6 MIPOBEPKa UTOTOBOM
TaOJINIIBI
4. | Keiic «bnoctuMyJasiTop AJ1s1 TEIUINID 36 9 27
N IIpoBepk
4.1 | 3HaKOMCTBO C MaTepuagaMu Keica 4 1 3 poBepia
MUCHMEHHOTO 3a/IaHUS
o IIpoBepka pe3ynbTaToB
4.2 | Tlouck HenocTaromei nHHOPMaIIH 4 1 3 POBEpKa besy.
TIOMCKA
AHaN3 CUIBHBIX U bIX CTOPOH .
4.3 TS CILT criabpIX cTOpO 4 1 3 YcTHBIi ompoc
MTPOCKTA
4.4 | Mo3srosoit mtypm. ['eHepanus uaeit 4 1 3 YcTHBI onpoc
ITpoBepka
4.5 | JlopaboTka mpoexTa 4 1 3 POBEP
MUCHMEHHOTO 3a/IaHU
. ITpoBepka
4.6 | OdopmieHne TEKCTOBOTO aita 4 1 3 POBED
MHMCHbMEHHOT0 33JaHUs
47 [ToaroToBka mpe3eHTallMOHHBIX 4 1 3 [TpoBepka
" | MarepuaioB MIPE3CHTAITUH
Penerunus
4.8 | TloaroToBKa yCTHOTO BBICTYIIJICHUS 4 1 3 H
BBICTYTIJICHHSI
[1yGnuunas 3ammra,
4.9 | 3amura keiica. Pedekcus 4 1 3 pedaekcus, UTOTOBBII
KOHTPOJIb
Bcero: 144 37 107

Conep:xanne yueOHO — TEeMATHYE€CKOI0 IJIaHA

Monyab «IlumeBasi MPOMBIILICHHOCTbY»

1. JlabGoparopusi CcOBpeMEeHHBIX

M HAHOTEXHOJIOTrMi

beceoa «9mo 3nauum ovime yecmuvim?»

KOHCTPYKIHMOHHBIX MaTE€pHAJI0B

1.1 Ananuz npobaemvr u nocmanoexka 3aoay. Hucmpyxmaxc no Thb.

Teopust: Buabl OuocTUMynsiTOpoB. OOmIas XapakTepUCTHUKA MPEnapaTosB.

CoBpeMeHHbIE 00JIacTH TIpUMEHeHUs. HeaocTaTku CyIIeCTBYIOIIMX CPECTB.

Nuctpykraxx mno Tb. becema mno

AHTUKOPPYIMIIMOHHOMY  IPOCBEUICHHUIO.

[Ipodeccun: Pabouee 3BeHo: nabopanT; CpenHee 3BEHO: TEXHOJOT IHIIEBBIX




MPOU3BOJICTB; Bricliee 3BEHO: MHIKEHEP — HAHOTEXHOJIOT (T€XHOJIOT 3aMKHYTOTO
[IUKJIA).

[Ipaktuka: mnouck uHpopmamuu o OuoctumynsTopax. IlyOnuunas
Mpe3eHTaIusl HalAeHHbIX JaHHbIX. CocTaBieHHWE MHTEJUIEKT —  KapThl.
dopmynupoBaHue  pabouux  runore3.  BeimogHeHWe  3agaHUN  BXOJHOMU
nuarHoctukd. KomanmooOpas3oBaHue: pacnpenereHue pojeil, COBMECTHOE
IJIAaHUPOBAHUE, B3aUMOIIOMOIIb TIPU BHITIOJTHEHUU 33/ IaHUH.

1.2 Iloobop mamepuanos. Oyenka IK0102U4eCKUX PUCKOB

Teopusi: opranudeckue u HeopraHudeckue OuoctumynsaTopbl. Cdepsl
npumMeHenus. [1yTu BKIIFOUeHUs BEIIeCTB B KpyroBopoT. [IpoaykTsl pacmana.

[IpakTHka: cocTaBieHHe YPaBHCHUN XUMHUECKUX PEaKIUH.

1.3 Ynaxoeka ona npenapama: mamepuansl u cpasHumeIbHblIl AHATU3Z

Teopusi: TUTIBI YITAKOBOYHBIX MAaTEPUANIOB JJII OMOCTUMYIISTOPOB (CTEKIIO,
IUTACTUK, OMopasiaraeMble MoJMMephl, Oymara). Kputepuu BbiOOpa yHakOBKH:
repMETUYHOCTh, CBETO3alIUTa, COBMECTUMOCTh C MPEMapaToM, SKOJIOTHYHOCTb.
[IpeumyiecTBa U HENOCTATKU KaXXIOro Tuma. BiusHMe ynakoBKHM Ha CpPOK
TOJTHOCTH M COXPAHHOCTH CBOMCTB Ipernapara.

[IpakTuka: TmpoOBEeJCHHE CPABHUTEIBHOTO aHalW3a pPA3IHYHBIX BHUIOB
ymakoBku. JlaboparopHas paboTa: HCHOBITAHHE YIAKOBOYHBIX MaTEpHAIIOB
Ha TPOYHOCTh, TEPMETHUYHOCTh U YCTOMYMBOCTH K BO3JICUCTBHUIO IIpemapara.
3amonHeHue TaONIUIBl CpaBHEHUA. BBIOOp ONTHUMAaNBbHOTO THIA YIAKOBKH IS
pa3paboTaHHOTO OMOCTUMYIISITOPA.

1.4 Co3oanue 6uopasnazaemoii ynakoexku

Teopust: CKOpOCTh pa3noKeHUsI MaTEpUAIoB. Y clloBUs XpaHeHus. [[puHIumbI
MapKHPOBKH.

[IpakTuka: uccienoBaHUE CKOPOCTH PA3I0KEHUSI Pa3IMYHbBIX YITAKOBOYHBIX
MaTepuaoB.

1.5 Hoayuenue u noozomoeka coipvs

Teopusi: ¢GuU3MKO — XUMHUYECKUE, OHOJIOTUYECKUE U SKOJOTHUYECKHUE

XapaKTEePUCTHUKHU BEIIECTBA.
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[Ipaktuka: 06pabOTKa M NOJATOTOBKA ChIPhS K UCIIOJIB30BAHUIO.

1.6 Ouucmrka npenapama u KonmpoJipo wucmomal

Teopusi: KpuTepun YUCTOTHI NpenapaTa. CiocoObl OUMCTKH BEILIECTB.

[IpakTrka: BbIAENEHME YACTHUI] JACHMCTBYIOLIETO BemiecTBa. [IpoBeneHue
CHEKTPOMETPUYECKOTO aHAJIN3A.

1.7 Cocmaenenue peyenmypuor npenapama

Teopusi: nOHATHE O KOHUEHTPALIMH BEIIECTB B cMecH. MaccoBas 10J1s1.

[IpakTuka: BHIYMCIIEHHE KOHLEHTpAuu U MaccoBod noiu. CocraBieHue
UTOTOBOM pelenTyphl.

1.8 Cmaobunuzayua komnonenmos npenapama

Teopusi: BelecTBa — HAMOJHUTEH (KpaxMall, [EJUTI0N103a, JJaKT03a, cTeapar
HaTpus). Ponb OydepHbIX KOMITIOHEHTOB.

[IpakTuka: nony4yeHue 1a00paTOPHON MAPTUX OUOCTUMYJISTOPA.

1.9 Cocmaenenue mexunonozuueckoi 00OKymeHmayuu

Teopusi: cTpykTypa 1 00s13aTeIbHbIE Pa3/Ieibl TEXHOJIOTHYECKOTO OMMCAHUSI.

[IpakTuka: cocTaBlieHHE TEXHOJOTUYECKOTO OIMCAaHUA [JIsl MpernapaToB
C pa3HOI KOHIIEHTpaIuen. AKTyanu3amus 3HaHui 1o mpodeccusim.

2. JlabopaTopusi 3K0JIOTUH, OMOHUKH U OMOTEXHOJIOT il

2.1 [IInanupoeanue 3Kkcnepumenma no oOueHKe OUOCHUMYIAAMOPOS.
Hucmpykmaosie no Th

Teopusi: Buabl Ononorndeckux TecToB. Kputepun 3¢ heKTHBHOCTH: dHEPTHUS
MpopacTaHusi, BCXOXKECTh, JJIMHA ToOera W KOpHS, ChIpas U cyxas Omomacca.
Huctpykrax o Th. [Ipodeccun: Pabouee 3BeHO: 1abopaHT — cemeHoBo; CpenHee
3BeHO: (PM3HOJIOT pacTeHUii; Briciiee 3BeHO: arpoHOM — HCCie10BaTelNb, OMOJIOT.

[IpakTHka: cocTaBIEHHUE CXEMBbI ONbITa: KOHTPOJIb (BOJIa), 3TaJOH (M3BECTHBIN
CTUMYJISITOpP), ONBITHBIE BAapUaHTHl (pa3HbIE KOHIEHTPAIMH OMOCTUMYIISITOPA).

Br16op TecT — KynapTyp (Kpecc — canart, peuc, orypeir).
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2.2 Ouenka Inepauu npoPaAcCMAaHus U 6CX0HCECMU CEMAH

Teopusi: sHEpruUs MpopacTaHusi — CKOPOCTh HAKJIEBBIBAHUS CEMSIH; BCXOXKECTh
— J10JI1 HOPMAJIbHO MPOPOCHINX CeMsH. BiusiHue 6MoCTUMYIISITOPOB Ha aKTUBAIUIO
(bepMeHTOB.

[IpakTuka: 3akiagka ceMsiH Ha PUIbTpOBalIbHYIO Oymary B yamikax lletpu
C pacTBOpaMu OHoOCTUMYJISITOpa (3 KOHIIEHTPAIIMU + KOHTPOJIb). YueTr Ha 3 — it u 7
— U 1eHb. PacdeT B mponeHrax.

2.3 HU3mepenue pocmogwix napamempos: 6blcoma nooeza u OauHa KOpH:

Teopust: GUOCTUMYISATOPHI BIUSIOT HA JCJICHUE U PACTSIKEHUE KIIETOK. TOUKU
pocra.

IIpakTtuka: yepe3 10—-14 gHel mocie moceBa B TPyHTE — U3MEPEHUE JIJIMHBI
HAJ[36MHOM YacTH W TJIABHOTO KOPHS (JIMHEHKOW WM MITaHTeHIUpPKYyJIeM). Pacuer
OTHOCHUTEJIBHOTO MPUPOCTA 110 CPABHEHUIO C KOHTPOJIEM.

2.4 Onpeoenenue buomaccel u HAKONAECHUA CYX020 BeULECHBA

Teopusi: ceipast 6oMacca oTpakaeT BOJOHACBIIIEHHOCTD, CyXasl — peaJbHBbIi
IPUPOCT OpraHuyeckoro Bemectna. OneHka 3 PeKTUBHOCTH OMOCTUMYIISITOPA.

[IpakTuka: B3BemIMBaHUWE pacTeHUU (cbipas Macca), cymka npu /0°C
0 TIOCTOSIHHOTO Beca, B3BEIIMBAaHUE CYXOll Macchl. PacdyeT COOTHOUIEHHUS
CYXOM/CBIPOM MacCCHlI.

2.5 OQOuenka cooepycanus xnopounna u GomocunHmemuuecKko
AKmueHoCmu

Teopusi:  BnusHHE  OUOCTHMYJSTOPOB  HA CHMHTE3  XJopoduuia.
CrextpohoToOMEeTpUYECKUN METO T (IKCTPAKITUS CITUPTOM).

[IpakTuka: M3menbueHue auctbeB. DKcTpakuusa 96% stanonom. M3mepenue
ONTUYECKON TUIOTHOCTH Ha JUIMHAX BOJH 664 m 649 HM. Pacyér KOHUEHTpauu
xsopodusioB a u b.

2.6 Cmpecc — mecmul: 3acoyienue uiu 3acyxa Ha pone ouocmumynamopa

Teopusi: TOBBIIEHUE YCTOMYMBOCTH PACTEHUN K aOMOTUUECKUM CTPECCaM.

[IpakTHka: moceB ceMsiH B paCTBOPBI CO CTPECCOPOM U OHMOCTUMYJISATOPOM.

Kontpoins — ctpecc 6e3 6uoctumyiisitopa. YUET BCXOKECTH U ITTMHBI TTo0era.
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2.1 Becemayuonnstii onvtm 6 2pynme (menjiuuHule yciosus)

Teopusi: BEreTallMOHHBIN OMBIT — PEATUCTUYHAS OLICHKA OMOCTUMYJISTOPA.
ITouBeHHEBIE yCIOBUS.

[IpakTurka: mocaaka TOMAaTOB WM OTYPUOB B KOHTEHUHEPHI C TPYHTOM.
Brecenune OnocTuMymsiTOpa Mo KOPEHb UK ONPHICKUBAHUE TIO JIUCTY.
N3mepenue BICOTHI, Ynciia JUCTHEB, TUaMETpa CTEOI.

2.8 Ouenka kopHesoii cucmemul (CKAHUPOBGAHUE, OJIUHA KOPHEIL)

Teopusi: KOpHEBasi cUCTEMa — BaKHbIM IMOKa3aTesib. MeTOAbl: MPOMBIBKA,
CKaHUPOBAHUE, aHATIU3 U300PKECHUI.

[IpakTuka: n3BIeUEeHUE pacTeHUl U3 rpyHTa. OTMBIBKA KOpHEW. M3Mepenue
oO111e# ITTMHBI KOPHEN U KOJUYECTBAa OOKOBBIX KOPHEH.

2.9 Cmamucmuueckasn 06padomka u unmepnpemayus pe3yibmamos

Teopusi: HEOOXOIUMOCThH CTATUCTUKH.

[IpakTuka: BBOA JAHHBIX B AJIEKTPOHHYIO TaONMIly, pacyeT CpeaHux
U CTaHJAPTHBIX OTKJIOHEHUH, MOCTPOEHUE CTONOUYATHIX TUATPAMM CO 3BE3J0YKAMHU
noctoBepHocTH. DopmynupoBka BbIBOJa 00 3()PEKTUBHOCTH OUOCTUMYJISTOPA.
BrllionHEHHEe TECTOBOrO 3a/laHMsl MPOMEKYTOUHOTO KOHTPOJsA. AKTyanu3amus
3HaHUH 10 Tpodeccusm.

3. JlabopaTopusi nporpaMMHBbIX MPOAYKTOB

3.1 Ymo maxoe oOannvle u nouemy OHU ObleaAlOM «ZPAZHLIMI).
Hucmpykmaoie no Th

Teopusi: mpupona naHHbIX. TUNMWYHBIE OMMOKH B peajbHBIX TaOJMIIAX:
ny0mu, pazubie GOpMaThl, MyCThIC STYCHKHU, CMEIIIaHHbIE THUITBI JaHHBIX. THCTpYKTaX
o Th. IIpodeccun: PaGouee 3BeHo0: oneparop manHbx; CpenHee 3BeHO: aHATUTHK
JNaHHBIX; Bpiciiee 3B€HO: 1aTa — MHKEHED.

[IpakTHKa: OTKpBITUE «CHIPOM» TaOIUIBI ¢ peuentypamu. [Touck u pukcanms
BCeX MpoOlJieMm.

3.2 Tunot oannbix: uucia, mexkcm, oama, 0yneeo

Teopusi: MOHATHE THUMNA JAHHBIX M €ro BaXXHOCThb. MHTeprperamus TUNOB

B Google Sheets. OmmbOky U3 — 3a HEMPABUILHOTO THIIA TAHHBIX.
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[IpakTuka: mpuBeieHrE CTOIOIOB TA0IUIBI PELENTYP K MPAaBUIHLHBIM TUTIAM:
rpaMMbl — YKCIia, Ha3BaHUS — TEKCT, AaThl — (hOpMAaT JaThI.

3.3 Cmanoapmu3zayus: npueooum K eOuHomy opmamy

Teopus: mOHATHE CTaHIApTa 3amKMCH. PerucTp, €AUHUIBI W3MEpPEHUs,
pazaenutenu, cokpamienus. @ynkuuun TRIM, UPPER, LOWER, SUBSTITUTE.

[IpakTuka: cTangapTU3anys Ha3BaHUW UHTPEIMEHTOB U €IUHUI] U3MEPECHUS
B TabJuIe perenTyp. YCcrpaHeHue pa3Ho0o0s, MpUBEIEHNUE K €IMHOMY BH]TY.

3.4 Cmpyxkmypa mabauyvl: KaKk npoeKmMuposams noo 3a0ayy

Teopust: TPUHIUIIBI TPOCKTUPOBAHMS TAOJHI]; OJIHA CTPOKA — OJIHA 3allUCh,
onuH crtoyidenr — oauH mpu3Hak. [Imockas u pensinuonHas cTpykTypa. [loHsTHe
KITIOYEBOTO TOJIA.

[IpakTka: MpoeKTUPOBAHUE CTPYKTYpPhl TAOIHIIBI JJIi XPAHCHHUS JaHHBIX
0 TIPOAYKTaX MUIIEBOTO Mpou3BojcTBa. OrpeserneHne CToI0I0B, TUIIOB JaHHBIX,
KJIFOYEBBIX IOJIEH.

3.5 @opmynvt u evrtuucaenusn: 3a0aém 60npPoc OAGHHBLIM

Teopusi: 6a3oBbie Gopmyibl. OTHOCUTENbHBIE U a0COMIOTHBIE cChUIKU. Kak
(dopMyIia OTBEYaeT Ha MOCTaBIEHHBII BOMPOC.

[Ipaktuka: pacu€T KaJOPUHWHOCTH, CpPETHEro CcojAep)kaHus  Oelka,
MaKCHMAaJIbHOTO KOJIMYECTBa caxapa Mo TaOJIuIle pelemnTyp.

3.6 Qunvmpayusa, copmupoexka u NOUCK no madauye

Teopusi: copTupoBKa IO OAHOMY M HECKOJBKHUM cTONOmaM. OUIbTPHI
U cpe3bl. DyHKIMN: Ha3HAYCHUE U 00JIaCTH MPUMEHEHHUS.

[IpakThka: MOUCK MPOAYKTOB C HAUMEHBIIUM COJEpKaHUEM caxapa.
QunbTpanuss 0o kareropuu. lloararuBanue JaHHBIX 00 MHTPEIUEHTE U3
CIIpaBOYHUKA.

3.7 Buzyanuzayus 0annvlx: ouazpammol u 2paguxu

Teopusi: BEIOOp THMa nuarpaMMbl B 3aBUCHMOCTH OT 3a/1a4d: CTOJI0YaTas,
KpyroBas, nuHenHas. [IpaBuna wectHou Bu3yanuszauumu. Hactpolika mnoamnucei

H JCICHABI.
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[IpakTuka: mocTpoeHHe AMarpaMMbl COCTaBa MPOJAYKTa MO MUTATEIbHBIM
BemiecTBaM. Co3aHue CPaBHUTEIIHLHOTO TpaduKa HECKOJIBKUX PELENTYP.

3.8 Hnmepnpemauyus u 661600b1: 0m OAHHBHIX K CMBLCILY

Teopust: popMynupoBaHue BBIBOJIOB HAa OCHOBE JaHHBIX. PazHuIla MexIy
dakTom u uHTepnpeTanueit. CrocoObl MpeICcTaBICHUS PE3yIbTaTOB aHAIN3A.

[Ipaktuka: hopmynupoBka 3—5 BBIBOJOB M0 cBoed Tabnuie. OnpeneneHue
MHTEPECHBIX 3aKOHOMEPHOCTEH B JAHHBIX O MPOIYKTaX.

3.9 Coopxa umozoeoii mooenu

Teopus: MMOBTOPEHHUE MIPOMICHHOTO: CTPYKTYDa, TUTNHU3ALINS,
cTaHjapTu3aius, GopMysibl, BU3yanusamnus. TpeboBaHus Kk GpuHaIbHON TabnuIe —
MO/ICIJIH.

[TpakTuka: cOopka MoTHOM TaOIUIIBI — MOJIETH TI0 CBOEMY Ha0Opy JaHHBIX.
BxiroueHne CTpyKTYyphl, YHCTBIX AaHHBIX, (OPMYJ, auarpaMMbl U BBIBOJIOB.
AxTyanu3zanus 3HaHUHN 10 MPOQPECCUSIM.

4. Keiic «bnocTUMYJISITOP AJH TENJIUID)

4.1 3nakomcmeo c mamepuanamu Keica

Teopusi: OHATHE U CYIIHOCTDb KEHC — METOA.

[IpakTuka: cocTaBIeHUE UHTEIIEKT — KapThl IO MaTepuaiam Keica.

4.2 Ilouck neoocmaroweit ungpopmayuu

Teopust: MmeTonpl pabOTHI ¢ HHGOpPMAITUEH.

[Ipaktuka: mouck  WHGOpPMAMM  C MPUMEHEHHEM  HCKYCCTBEHHOTO
MHTEJUICKTA.

4.3 Ananu3 cunbHbIX U C1AOBIX CHOPOH NPOEKMaA

Teopusi: KpUTEpPUHN OLICHKU ITPOCKTHOM pabOTHI.

[IpakTuka: mpoBepka PyHKITMOHHUPOBAHUS Pa3pabOTaHHOTO PEIICHHUS.

4.4 Mo3zoeoit uumypm. I'enepayus uoeit

Teopusi: nmpaBuia BeAE€HUS TUCKYCCUM U KOMAHTHOT'O OOCYKIEHUS.

[IpakTuka: oOCyXJeHHE YA3BUMBIX MECT mpoekTa. [Iouck BO3MOMKHBIX
croco0O0B peleHus TPOoOIIEM.

4.5 lopabomka npoekma
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Teopusi: noHATHE JOCTOBEPHOCTH UH(POpPMALIUU U €€ BIMSIHUE Ha PE3yJIbTaT.

[IpakTuka: BHECEHHWE KOPPEKTUPOBOK B IIPOEKTHOE 3a/JaHUE Ha OCHOBE

o0CyXaeHUSI.

4.6 Ogpopmnenue mexkcmoeozo gaitnia

Teopusi: TpeGoBaHUs K PopMaTy U CTPYKTYPE TEKCTOBOM JOKYMECHTAIIHH.
[IpakTrka: HaMMCaHUE UTOTOBOTO TEKCTA IO MPOCKTY.

4.7 Iloozomoexka npe3eHmayuoHHbIX MAMEPUATIOB

Teopusi: TpeOOBaHUS K BU3yaIbHOMY O(DOPMIICHHIO MPE3CHTAIIHH.
[IpakTHKa: co31aHNe CIAaI0B JIJIS 3AIIUTHI MPOCKTA.

4.8 Iloozomoeka ycmnozo ébicmynjieHus

Teopusi:  TpebGoBaHuMsi K MyOJWUYHOW  pedyu:  CTPYKTypa,  TalMUHT,

apryMeHTalus.

[IpakTHka: peneTuiis yCTHOTO BBICTYIIJICHHS MEPE]T 3allUTOM.
4.9 3amuma xeiica. Pegpnexcus

T€OpI/I}I: OTHKa JCJIOBOI'O 06H_I€HI/ISI H IIpaBUJia ITOBCACHUSA IIPHU HY6HHQHOﬁ

3allUTeE.

[IpakTuka: 3anmuTa NpoekTHON paboThl. OOCYKIeHUE PEe3yIbTATOB, aHAIH3

oOpaTtHO# cBsi3U. BhInosHEHHE 3aJaHU HTOTOBOTO KOHTPOJIS.

1.3.5 Moayab «TpaHCHIOPT H JIOTHCTHKA»

YueOHbIH (TeMaTHYECKUN ) TUTaH

Tabnuya 5
KoanuecrBo yacos
No DopmMbI
I /;1 HaumeHnoBanue TeMbl B aTrecrauuu /
ce
o Teopu [Ipakr KOHTPOJIsA
| HKa
JlaGopaTopusi TPAHCIIOPTA M TPAHCIIOPTHBIX
1, PATOPIS TPAHCIOPTA M TPAHCIIOP 36 | 16 | 20
cucremM
Benenue B AnyLogic. OCHOBBI BxonHas quarsocruka,
1.1 | umuTannoHHOTO MOIENTUPOBaHHs. HCTPYKTaX 2 1 1 npakTuyeckas pabora,
no Th. becena «UTo 3Ha4UT OBITH YECTHBIM ?) HMHCTPYKTaX
1.2 | Topoackasi cpena: CTEHBI U 3/IaHUS 4 1 3 [TpakTudeckas pabota
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ITocTpoenue ceTu MapIIpyTOB

1.3 2 1 1 [TpakTuyeckas paboTa
JUTSL TBUKEHUS IPOHOB
o0aBjieHHE JPOHOB U HACTPOUKA
14 A P p 2 1 1 [TpakTuyeckas paboTa
WX JIBHKEHUS
Touku TOCTaBKU: CO3/IaHUE U MPUBS3KA
15 A A p 2 1 1 [IpakTryeckas paboTa
K Mapuipyram
16 Jloruka 0CTaBKH: IPUOBITHE, BHITPY3KA, 9 1 1 TpaxTieckas padota
BO3BpaT
3anpeTHbIe 30HbI: ONpEeIeHUE
1.7 PeTHA! peaen 2 1 1 [TpakTudeckas padota
Y HACTPOIKa OTpaHUICHHH
18 O6X0vIl 3aMpeTHBIX 30H: MOAU(PHUKAIUS CETU 2 1 1 TMpakTrieckas pabota
myTei
VYcnoBHas MapuipyTrU3anus: BeIOOp MyTH
19 PIIPYTH3AI pIyT 2 1 1 [TpakTnueckas padota
B 3aBUCHMOCTH OT CHUTYaIluu
MynbTHAreHTHAs CHCTEMA: 3aITyCK HECKOJIBbKUX
1.10 Y y 2 1 1 [IpakTrueckas pabora
JPOHOB
Busyanu3zarus nmokasareneii: rpaduku
111 Y 1 pag 2 1 1 [TpakTrueckas paboTta
Y CUETUYUKHU
C6opka noJgHON MOJIeNu ropoJia
1.12 P A post 2 1 1 [IpakTrueckas padoTta
C HECKOJIbKMH TOYKAMH
TecTtupoBaHue MOJENN: pa3HbIE CLIEHAPUHU
1.13 P a p teHap 2 1 1 [TpakTrueckas padorta
JOCTaBKU
114 AHaM3 BpEeMEHHU JI0CTaBKU 5 1 1 [TpoBepka
' 1 3QPEKTUBHOCTH MapIIPYTOB MACbMEHHOTO 33/JaHuUs
115 OHTI{MI/IB&HI/IH. no0aBieHHE TOTIOJTHUTEIbHBIX 2 1 1 TpaxTugeckas paboTa
NyTel U mpaBuil
1.16 | Iloasenenue utoros. Pedexcus 2 1 1 HAemoncpans
pe3ysbTara
2. | JlaGopaTopusi IPOrpaMMHBIX NPOAYKTOB 36 11 25
21 Urto Takoe JaHHBIE U IOYEMY OHU ObIBAIOT 2 1 1 [Tpaktuyeckas padoTa,
| «rps3HbiMU». MHCTpyKTak o Th WHCTPYKTaX
2.2 | Tumbl JaHHBIX: YKCTa, TEKCT, JAaTa, OyIeBo 2 1 1 [IpakTrueckas padora
CrangapTu3zanus: NpuBeIeHUE K €IMHOM
2.3 A1ap 1 PHBEA a y 4 1 3 [IpakTrueckas padora
dbopmaty
24 CrpykTypa TaOIHIIbl: MPOEKTUPOBAHUE O]T 4 1 3 [TpoBepka
" | 3amauy MUCHhMEHHOTO 331aHUS
25 @opMyIbl M BEIYUCICHUS: 3a/1a€M BOIIPOC 2 1 1 TMpaxTrcckas paboTa
JTAHHBIM
OunbTparnus TUPOBKA U TTOUCK
2.6 pattiiil, CopTHpo one 2 1 1 [TpakTuyeckas pabota
1o Tadnuie
2.7 | Busyanuzaius TpaHCIIOPTHBIX JaHHBIX 2 1 1 [TpakTuyeckas paboTa
2.8 | Beenenue B Google Apps Script 4 1 3 [TpakTuyeckas padoTa
29 MaKpOCLVI: ABTOMATHU3AIHS TIOBTOPSIFOIIIMXCS 4 1 3 TMpaxTrcckas pabota
ornepanui
2.10| Cxpuntsl anst oOpabOTKH JaHHBIX 4 1 3 IpaxTiieckas pabora,

IIPOBEpKa Koaa
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[Tpaktuyeckas padoTa,

. JIEMOHCTPALHS
COopka HTOTOBO MO IeH
211 . 6 1 5 pe3yJibTara,
C aBTOMAaTH3aLUECH .
MIPOMEXYTOUYHBIN
KOHTPOJIb
3 JlabopaTopusi po0OTOTEXHUKH, 36 9 97
" | MeXaTpOHHUKH M aBTOMATHU3aLMH MPOLECCOB
BBenenne B aBTOHOMHBIE KBAIPOKOIITEPHI. .
. YcerHblii onpoc,
3.1 | Apxurekrypa cucremsl Ha Raspberry Pi. 2 1 1
WHCTPYKTaXK
WNucrpykrax no Th
. IIpakTuyeckas padora,
3.2 | YcrpoiicTBO KBaIpoKonTEpa U cOOpKa 4 1 3 p P
WHCTPYKTAXK
3.3 | Raspberry Pi xak 60pTOBOIi KOMIBIOTED 4 1 3 [TpakTyeckas paboTa
3.4 Cas3p Raspberry Pi ¢ mosiéTHeiM KOHTpOILIEpOM 4 1 3 [TpakTudeckas padoTa,
" | (MAVLInk) poBEpKa KoJa
3.5 | atynky aBTOHOMHOTO TOJIETa 4 1 3 [IpakTnueckas padota
36 [TporpammupoBanue moséra Ha Python 4 1 3 [IpakTnueckas pabora,
" | (DroneKit / pymavlink) poBEpKa KoJa
37 ABTOHOMHBIH MOJET IO TOYKAaM MapLpyra 4 1 3 [IpakTnueckas pabora,
" | (waypoints) poBepKa Koja
3.8 | KommsrotepHoe 3penune Ha Raspberry Pi 4 1 3 Mpaxtuseckas padota,
pOBEpKa KoJa
39 COopka 1 0T/1aIKa aBBTOHOMHOM MUCCHH «B3JIET 6 1 5 JemoHcTpanus
"~ | — MapmpyT — nocaaKa» pe3ynbTaTa
Keiic «Ilocaenusia Musi: ruOpuaHast
4. 36 9 27
aocraBka rpy3os ¢ BIIJIA)
41 TToctanoBka ketica «IlocieaHsas MUAIA. 5 1 1 YcTHbli onpoc,
| Ananu3 3314 TOCTaBKH IPOBEpKA IIaHa
4.2 | TIpoekTupoBaHuE APOHA — IOCTABIIHNKA 4 1 3 Hposepra
MUCHbMEHHOTO 3a/IaHUS
4.3 Mexanusu c6poca TPy3a M yIIpaBJIcHue 4 1 3 [TpakTrueckas padota
¢ Raspberry Pi
[TmaHnpoBaHue MapIIpyTa TOCTABKH
44 P PIpYTa 4 1 3 [IpakTrueckas padora
1 TOYKHU cOpoca
45 [IporpammupoBaHne aBTOHOMHOW MHCCUU 4 1 3 [TpakTuyeckas padoTa,
" | mocraBku IpOBEpKa KoJia
46 TouHOE NO3UIIMOHUPOBAHUE HAJl TOUKOM 4 1 3 [Tpaktuyeckas padoTa,
" | cbpoca pOBEpKa KoJa
47 AJITOpUTM aBTOMATHYECKOTO cOpoca rpysa 4 1 3 [TpakTuyeckas padoTa,
" | B TOYKe IpoBepKa KoJa
48 WuTerparus 1 Ha3eMHBIE UCTILITAHHS CHUCTEMBI 4 1 3 TMpaxTrcckas paboTa
JIOCTaBKH
[TyGnuyHas 3amura,
4.9 | 3amura keiica. Penexcus 6 1 5 pediexcusi, ”TOrOBbIN
KOHTPOJIb
Bcero: | 144 45 99
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Conep:xanne yue0HO — TEeMATHYECKOI0 MJIAHA

1. JlaGopaTopusi TPAHCHOPT M JTOTUCTUKA

1.1 Beeoenue 6 AnyLogic. OcHo6bl UMUMAUUOHHO20 MOOEIAUPOCAHUS.
Hucmpykmaow no Th

Teopusi: NOHATHE HMHUTAIMOHHOTO MozenupoBaHusi. HMuTepdeiic cpenb
AnyLogic. bubmuorexkn MonmenupoBanus. Muctpykraxxk mno Th. bBecena
0 aHTUKOPPYMNIIMOHHOMY mpocBemenuto. [Ipodeccun: PaGouee 3BEHO: JIOTHUCT;
CpenHee 3BeHO: CIeIHAIUCT 10 TPAHCIIOPTHBIM CEeTsIM; BhICIee 3BeHO: CrIeIUanucT
0 UMUTAIIUOHHOMY MOJIEJTUPOBAHUIO.

[IpakTtuka: 3amyck AnylLogic, co3gaHue HOBOrO MYCTOTO MPOEKTA.
Pa3Mmernienne Ha npe3eHTaIuu MPOCThIX GUTYP (MPSIMOYTOJIBHUK, DJUTHIIC). 3aIyCK
MOJICNH JIsl TPOCMOTpa aHUMAIIUK. BBITIOTHEHNE 3a/JaHUid BXOTHOW JTHArHOCTUKH.
KomannooOpa3zoBanue: pacnpeneneHue pojield, COBMECTHOE IUTaHUPOBAaHUE,
B3aMMOIIOMOIIIb PY BHITIOJIHEHUU 3aIaHUM.

1.2 I'opoockasa cpeda: cmensl u 30anus

Teopusi: mpeacraBiieHHe TOPOJACKUX OOBEKTOB B Mojenu. bubnmnorteka
«Ilemexonpl»: CTEHbl U 30HBI. 3a4eM HYXHBI TPENITCTBUS UIsl ApoHOB. Kak
paboTaTh C KapTaMH.

[Ipaktuka: co3manue B mMojnenu mpsimoyroibHbiX cteH (Rectangular Wall)
JUIs 0003HaueHUS KBapTaJioB. Pa3merienne HeCKOIbKKMX 31aHuid. HacTpoiika nmBeta
U nipo3pavyHocTH. JloOaBiieHre KapThl B IPOTrpaMMmy.

1.3 ITocmpoenue cemu mapupymoe 011 08UsHCeHUA OPOHOB

Teopusi: mousitue cetu myteit (Path, Node). Ilpunnumel nepemenieHus
JPOHOB B TOPOJICKOH cpese. TpeboBaHUs K CBI3HOCTHA MapIIPYTOB.

[Ipaktuka: npoGasiaeHue siaeMmentoB Path u Node Ha xkapty ropona.
Coenunenue y3ioB B ceTb. Co3/jaHH€E KOJIBLIEBOTO MapUIpyTa.

1.4 /lo6asnenue Oponos u Hacmpouka ux 06UIceHus

Teopus: arent «/lpon» kak Tpancmnoptep. bubnunoreka Material Handling:

aneMmeHThl Transporter, MoveTo. [TapameTpbl CKOPOCTH U YCKOPEHHS.
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IIpakTuka: co3naHMe areHTa — JpPOHA, pa3MEIIEHUWE €ro Ha CTapTOBOMU
no3uuuu. Mcnonp3oBanue 010ka MoveTo 1151 nepeMenieHus no myT K IepBOMY
y3i1y. 3alyCcK aHUMallHH.

1.5 Touku 0ocmagxu: co3oanue u nPUGA3IKA K Mapuipymam

Teopusi: nouarue Touku AoctaBku. CriocoObl 3a1anus koopauHat. Jloruka
MPUOBITHS IPOHA B TOUKY Ha3HAYCHUSI.

[IpakTuka: no0OaBiieHHEe HA KapTy BU3YyallbHBIX METOK. HacTpoiika coObITus
IPU JOCTHKEHHUU IPOHOM ONpPeENesIEHHOro y3ia. OCTaHOBKA APOHA B TOUKE.

1.6 Jlocuka 0ocmaexu: npubvimue, 6blcpy3Ka, 6036pam

Teopust: MOCIENOBATEIBHOCTh JIEMCTBUUA JPOHA: B3JIET, MOJIET K TOYKE,
3aBUCaHWe, BO3BpaT Ha 0a3y. Hcmonb3oBaHue AuarpaMMbl COCTOSSHUM uepes
EPEXOBIL.

[IpakTyka: co3maHue NOPOCTOW AWarpaMMbl COCTOsIHUN: «B monére» —
«locraBka» — «Bo3spary. JlobaBieHue 3aep>KKi B TOUKE JJII UMUTALUK cOpoca
rpy3a.

1.7 3anpemmnbsie 30nb1: onpedenenue u HaCMPOUKA 02PAHUYEHUTL

Teopusi: 30HBI, 3anpeméHHble Uil TpodéTa (HaA WIKOJION, OOJIbHUIIEH,
BOCHHBIM 00bekTOM). CrocoObl 3aJaHus 3ampeTHON 30HBI: Yepe3 CTEHbl WU
napamMeTpsl MyTH.

[Ipaktuka: poGaBnenue ctensl (Wall) B Bume mpsiMOYroJibHUKA,
MEPEKPBIBAIOLICH YacTh MapupyTa. HacTporika cBOMCTBA «IIPOXOAUMOCTB) — IPOH
HE MOXET IIepeceyb.

1.8 O6x00 3anpemuuix 30n: mooughukauus cemu nymeit

Teopusi: mpunnun ob6xoxa 3ampeTHbIX 30H. Co3naHue albTepHATUBHBIX
nytel. [IpoexTupoBanre 00XOIHBIX MapIIPYTOB.

[IpakTrka: peIakTUpPOBAHUE CETHU: YJAJCHHE NYTEH, NPOXOIAIINX 4Yepe3
3anpeTHyro 30HY. JloOaBieHne HOBBIX MyTed BOKPYT 30HBI. [IpoBepka ABUMKEHHUS
JPOHA MO 00XOJHOMY MapUIPyTYy.

19 Ycnoenan mapwpymuzayusn: ewvioop nymu 6 3asucumocmu

om cumyauyuu
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Teopusi: MexaHu3Mbl BbIOOpa OJHOM U3 HECKOJBKHX BETOK IYTH.
Hcnonp3oBanue nmapaMeTpoB U CBOMCTB Y3JIOB JUISl MapIIPyTH3ALNN.

IIpakTuka: co3maHue pa3BUIIKU U3 ABYX IyTei. HacTpoilka BeposTHOCTH
BBIOOpA MYTH Yepe3 MmapaMeTp y3ia. 3amyCcK CEpUH MPOrOHOB.

1.10 Myasmuazenmnasa cucmema: 3anycK HeCKOAbKUX OPOHO8

Teopusa: NOHATHE MYJBTHATEHTHOTO MOZEIMpPOBaHUA. Bsaumonencrsue
IpOHOB (M30eranue cToNKHOBeHUM). HacTpolika mponyckHOM cmocoOHOCTH MyTeil.

[MpakTuka: co37daHUE HECKOJBKMX areHToB — JpoHOoB (3-5 mTyk).
OpHOBpeMEHHBI  3allyCK W3 pa3HbIX  CTApTOBBIX  Touek. HalOmroxenue
3a IBUKEHUEM U BO3MOXKHBIMU «IIPOOKaAMU.

1.11 Busyanuzauusn nokazameneil: 2paguxu u cuémuuku

Teopusa: cmocoObl OTOOpa)KeHUS CTAaTUCTUKU B MOJCIH. DJEMEHTHI
«Cuétunk» u «luHamudeckuit rpaduk». KiooueBble NaHHbIE: BpeMs JOCTaBKH,
KOJIMYECTBO 3aBEPIIEHHBIX TOCTABOK.

[IpakTuka: qoOaBIeHNE HA IPE3EHTALIMIO CYETUMKA BBITIOJIHEHHBIX JOCTABOK.
Coznanue rpaduka ”3MEHEHHUs BpEMEHU JJOCTABKHU 110 MEepe MPOroHa MOJEIIH.

1.12 Coopra noanoit moodenu 2opooa ¢ HeCKONbKUMU MOYKAMU

Teopusi: TpeOoBaHMS K KOMIUIEKCHOW MOJIEIH: HECKOJIIBKO TOYEK TOCTABKH,
3alpeTHBIEC 30HbI, HECKOJIBKO APOHOB. [locTpoeHnE JOruCTUYECKOM CETH.

[IpakTHka: co3gaHue MoJAeNH ¢ 2—3 TOYKaMU JTOCTaBKH, OJTHOW 3allpeTHOMU
30HOM, Tpems npoHamu. HacTpoiika MapmipyToB OT 0a3bl K KaKJ0W TOUKe. 3aImycK
U OTJIAJIKA.

1.13 Tecmupoeanue mooenu: pazuvie cyenapuu 00CmMagKu

Teopusi: menu TectupoBanus mojenu. CiieHapuu: BC€ JIPOHBI CBOOOJIHBI,
BBICOKAsI 3arpy3Ka, 3aKpbITUE OAHOTO My TH.

[IpakTHka: NpOroH MOJIENY MPU Pa3HBIX HAYAJIbHBIX YCIOBUAX. VI3MeHeHHne
YacTOThl TMOCTYIUICHUS] 3aKa30B Ye€pe3 MapaMeTphl. 3aluCh BPEMEHU JIOCTAaBKU
B KaXJIOM CIICHapHH.

1.14 Ananu3z epemenu docmagku u Iphexkmuenocmu mapuipymos
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Teopust: wmoueBsie nokazatenu 3¢ dexruBHocT (KPI): cpennee Bpems
JIOCTaBKH, MPOLIEHT YCIEIIHbIX JOCTABOK, 3arpy3Ka JPOHOB.

[Ipaktuka: cOOp cTaTUCTUKU U3 Mojenu. llocTpoeHue TrHUCTOrpamMm
110 BPEMEHHU JI0CTaBKU. BhIBICHUE «y3KHX MECT» (YUaCTKOB 3aJ€PKKU IPOHOB).

1.15 Onmumusayusn: 0obasnenue 00nOJTHUMEILHLIX Nymell U RPAGUT

Teopusi: MeTOABl YIYUIICHUS MOJEIU: MOCTPOCHUE AyOJIEPOB, U3MEHEHUE
PUOPUTETOB, MEPEHOC TOUECK JOCTABKHU.

[IpakTuka: BHECEHUE YIYUIIEHUN B MOJIeJb: J00aBIeHHE OOXOIHOrO MyTH
JUISL pa3rpy3Ku TEPEerpyXeHHOTO ydyacTka. [IOBTOpHBIM MPOTOH U CpaBHEHUE
BPEMEHHU JIOCTABKHU.

1.16 Ilooseoenue umozos. Pegpnexcusn

Teopusi: cTpykTypa TMpe3eHTAIlMd MOJEIHU: IIeJib, CIICHAPUH, DJIEMEHTHI
moxenu. [IpaBuna neMmoHCcTpayu paboThl 1 OTBETOB HA BOIIPOCHI.

[Ipaktuka: myOnuuHas 3amura: JeMoHCTpauus monenu B AnylLogic, moka3
JIBUKEHUST JPOHOB, 00X0/la 3ampeTHBIX 30H, CTATHUCTHUKU. OTBETHI Ha BOMPOCHI
O MPUHATHIX PEIICHUSIX. AKTyaTu3anus 3HaHUH 110 MPOPECCUSIM.

2. JlaGopaTopusi NpOrpaMMHBIX IPOAYKTOB

21 UYmo maxoe OaHHble U nOUEMY OHU ObIGAIOM «(ZPAZHLIMUY.
Hucmpykmaosie no Th

Teopusi: mpupona AaHHBIX. TUMWYHBIE OMIMOKKM B PEAIbHBIX TaOJMIIAX:
ny0nu, pa3Hble popMarThl, MyCThIE TYehKH, cMemanable TUIbl. MHCTpykTax no Th.
IIpodeccun: PabGodee 3BeHO: omepaTop AaHHBIX; CpemHee 3BEHO: aHATUTHK
JaHHBIX; BeIciiee 3BeHO: 1aTa — HHXKEHED.

[IpakTrKa: OTKPBITHE «CHIPOI» TAONUIIBI C JAaHHBIMH O MapiipyTax. [louck
1 (uKcaIys Bcex mpooIeM.

2.2 Tunot 0annblX: uucia, mexkcm, oama, 0yeeo

Teopusi: mOHsITHE TUNA JAHHBIX W €r0 BaXXHOCThb. VHTepmperanusi TUIOB
B Google Sheets. OmmnbOKy U3 — 3a HEMPABUWIBHOTO TUIA JAHHBIX.

[IpakTuka: npuBeaeHue CTONOIOB TAOMUIBI MAapUIPYTOB K IPABUIBHBIM

THUIIaM: PACCTOAHHUC — YKUCJId, Ha3BaHUA — TCKCT, BPCMA — (bOpMaT JaTbl 1 BpCMCHM.
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2.3 Cmanoapmu3sayus: npusedenue K eOuHomy gpopmamy

Teopusi: TOHSATHE CTaHAAapTa 3amuCU. Perucrtp, eIUHUIBI H3MEpPEHUs,
pazaenurenu, cokpauienus. @ynkuun TRIM, UPPER, LOWER, SUBSTITUTE.

[IpakTuka: crangapTU3anys Ha3BaHUM TOUYEK JOCTABKHU U €UHUILl U3MEPEHUS
B Ta0JUIIE MApUIPYTOB. Y CTpaHEHUE Pa3HO00s, TPUBEICHUE K €JUHOMY BUJLY.

2.4 Cmpykmypa mabauuvl: npoeKmuposanue noo 3aoauy

Teopust: TPUHIUIIBI TPOSKTUPOBAHMS TAOJHI]: OJIHA CTPOKA — OJIHA 3allUCh,
onuH crtoyidenr — oauH mpu3Hak. [Imockas u pensnuonHas cTpykTypa. [loHsTHe
KJTFOUEBOTO TIOJIS.

[IpakTka: MpoeKTUPOBAHUE CTPYKTYpPbl TAOIMIIBI JJIi XPAHEHUS JaHHBIX
0 TPAHCHOPTHHIX MapiipyTax. OnpeieieHue CTOJIONOB, TUIIOB JAHHBIX, KIIOUEBBIX
TIOJICH.

2.5 @opmynvt u evluucIeHUA: 3A0AEM 80NPOC OAHHBIM

Teopus: 6a3zoBbie hopmynsl: SUM, AVERAGE, MIN, MAX, COUNT.
OTtHocuTenbHbIE U a0coMOTHBIE cChlIKK. Kak ¢hopMyna oTBedaeT Ha BOIpOC.

[Ipaktuka: pacu€r oOHIEr0 BpPEMEHU [TOCTABKHU, CPEAHETO pPACCTOSHUA,
MaKCHMAaJIbHOM 3arpy3Ku MapuipyTa 1o TabJuIie.

2.6 Quavmpayus, copmupoexka u HOUCK no madauye

Teopusi: copTupoBKa IO OAHOMY M HECKOJIbKUM cToiOnaM. OUIbTPHI
u cpesbl. Dynkius BITP u XLOOKUP: naznauenue u 001acTi NpUMEHEHHS.

[IpakThika: MHOWCK MAapUIPYTOB C HAUMEHBIIUM BPEMEHEM JIOCTaBKHU.
QunbTpanuss 1o TUNy TpaHcrnopTa. [loarsaruBanue AaHHBIX O TOYKE JIOCTAaBKU
13 CIIPABOYHHKA.

2.7 Busyanuzauyua mpancnopmHsix OaHHbIX

Teopusa: Tumbl aAuarpaMM Uil  TPAaHCHOPTHBIX  JaHHBIX. (CrnocoObl
BU3Yyalu3ally TUHAMHKY, CPaBHEHHUS, CTPYKTYpbl. HacTpoiika rpadukos.

[Ipaktuka: mocTpoeHue rpaduka 3arpyKEHHOCTH MapIIPyTOB TIO HacaMm.

Co3paHne CpaBHUTEIILHOM AUarpaMMbl O TUIAM TPAHCIIOPTA.
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2.8 Beeoenue ¢ Google Apps Script

Teopusi: mousitue ckpunrta U makpoca. Cpena penaktopa Apps Script.
Cunrakcuc  JavaScript: nepemensble, ¢yHkuuu, console.log.  OOBexT
SpreadsheetApp.

[IpakTuka: OTKpbITHE peAakTopa ckpuntoB. Hamucanue nepBoil GpyHKUIUU
JUTSl BBIBOJIA 3HAUCHHUS U3 STYEHKU B JIOT.

2.9 Makpocel: asmomamuzayus nOGMOPAOULUXCA OnePayuil

Teopusi: moHaTHe Makpoca. 3amMch Makpoca d4epe3 UHTepdeinc. AHanu3
3aMMCAaHHOro Koja. PenakTupoBanue M py4HoOU 3amycK.

[IpakTuka: 3amuch Makpoca st (POpMATUPOBAHHUS W OUUCTKU TaOJIMIIBI
MapiipyToB. PenaktupoBanue kona. [loBTOpHBIN 3amycK.

2.10 Ckpunmut 015 06padomku 0annvlx

Teopusi: uumkiael u ycnoBust B Apps Script. TlepeGop cTpok TaOJHIIBL.
ABTOMaTHYECKOE OOHOBIICHHE U TIEPECUET JaHHBIX.

[IpakTuka: HamWcaHWe CKpUITa JJIsI aBTOMAaTUYECKOTO TMPOCTaBIEHUS
KaTeropuu 3arpyKEHHOCTH 110 BCEM CTPOKaM TaOJIMIIbI MapIIPYTOB.

2.11 Coopka umozogoii modenu ¢ agmomamusayuei

Teopusi: TpeGoBanms K (UHAIBHOW Tabnuie — Moaenu. YeKk — JIUCT:
CTPYKTYpa, YUCThIC TaHHBIE, POPMYIIbI, BU3YATU3AIIUs, CKPHUIIT.

[IpakTuka: cOopka MOJHON TaOIUIBI — MOJACIIN: CTPYKTYPHUPOBAHHBIE TAHHBIE
0 TpaHcmopTe, GOpMYIIbI, AUATPAMMBbI U TOAKIIOYEHHBIN CKPUIIT aBTOMATHU3AINH.
BolnonHeHne TECTOBOTO 3alaHUsl MPOMEKYTOUHOTO KOHTPOJIS. AKTyaauzarus
3HAaHHM 10 TIpodeccusim.

3. JlaGopaTopusi poOOTOTeXHHMKH, MEXaTPOHMKM W aBTOMATH3ALUH
MPOLECCOB

3.1 Beeoenue 6 agmonomuvle Keaopokonmepwvl. Apxumexkmypa cucmemuol
na Raspberry Pi. Hucmpykmaoi no Th

Teopusi: cdepsl npUMEHEHHUS] ABTOHOMHBIX KBajpokonTepoB. CocTaB
aBTOHOMHOrO JpoHa. Ponb Raspberry Pi kak 60pTOBOro KOMIBbIOTEPA U €TI0 CBSI3b

C MONETHBIM KOHTposuiepoM. [IpuHiun aBToHOMHOrO mnoséra. WMHCTpykTa)
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no Th.ITpodeccuu: Pabouee 3BeHo: onepatop BIIJIA; CpenHee 3BeHO: UHKEHEP —
koHCTpyKTOp BIIIA; BhICcHiee 3B€HO: CIIENUAINCT 110 BCTPAUBAEMBIM CHCTEMAM.

[IpakTuka: 3HAKOMCTBO C KOMIUIEKTOM: OCMOTpP KBaJpokonTepa, Raspberry
Pi, monérnoro xouTposuiepa u nepudepun. CoCTaBI€HUE CXEMbl APXUTEKTYPHI
CUCTEMBI.

3.2 Yempoiicmeo keadpokonmepa u coopka

Teopusi: pama, OecKOJUIEKTOpHBIE MOTOpPHI, perymsiTopbl xoma (ESC),
pOMENJIephl, aKKyMyJsTOp. [IpuHIIMI cO3MaHUsl TSITW W YIPaBICHUS IO OCSIM.
Texnuka 6e3omacHocTu ipu padote ¢ BITIA.

[Ipaktuka: cOopka M TpoBepKa Y3JIOB KBajapokontepa. llonkimtouenue
MOTOPOB
u ESC. banancupoBka npomnenepoB. Y CTaHOBKA aKKyMYJISITOpa.

3.3 Raspberry Pi kax 6opmosoit komnvromep

Teopus: ycrpoiictBo Raspberry Pi, moptet GPIO. Ycranoka OC Raspberry
Pi OS. Ioakmrouenne o SSH. OcuoBel Python nns ynpasnenust nepudepuei.

[Mpaktuka: ycranoBka OC ma microSD. IlepBuunast HacTpoiika Pi.
VY nanéunoe noakmouenue mo SSH. 3amyck nmeporo Python — ckpunra. Muranue
ceetoaunoioMm uepe3 GPIO.

3.4 Cesazb Raspberry Pi ¢ nonémuvim konmponnepom (MAVLINK)

Teopust: monéraerii  kouTposuiep (Pixhawk wu amamorm). IlpommBka
ArduPilot/PX4. TIIporokon MAVLInk. Tlogkmouenue Pi x xoHTposiepy
no UART/USB. bu6anorexu pymavlink u DroneKit.

[MpakTrka: ¢usndeckoe TNOAKIIOYCHUE Pl K MOJIETHOMY KOHTpOJUIEPY.
YcranoBka 6ubmuorek. UteHue TenemMeTpuu (Yribl, BBICOTA, peskuM) u3 Python.

3.5 /lamuuxku aemonommnozo nonéma

Teopusi: IMU (rupockomn, akcenepometp), 6apometp, marautometp, GPS —
MOAyJb, JAanbHOMEp. Ha3HaueHwe JaTYMKOB MJiS ABTOHOMHOTO  MOJETA.
KanubpoBka gaT4nKoB.

[TpakTuka: mogkioueHre U kKanmuOpoBka nataukoB. [Iposepka GPS — dukca.

UreHne noka3aHUi BBICOTHI U KOOPAUHAT. TecT naapHOMEpa.
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3.6 Ilpozpammuposanue nonéma na Python (DroneKit / pymavlink)

Teopusi: xomaHabl yrpasieHus: arm/disarm, B3n€r, ynepkaHue, MOCaIKa.
Pexxumebl nonéra. bezonacHas orpadoTka koMaH 1 B cumyisarope SITL.

[Mpaktuka: Hanumcanue Python — ckpumra: arm, aBTOMAaTUYeCKHUW B3IET
Ha 33JIaHHYIO BBICOTY, yAepxkaHue u nocajka. [Iporon B cumynstope SITL.

3.7 Aémonommubwlit noném no mouxkam mapupyma (Waypoints)

Teopusi: moHsTHE MUCCUU U Touek MapiipyTa. Cuctembl koopauHat u GPS.
3arpy3ka ¥ BbIOJHEeHHE MUCcCUU. CTabunuzanus U yaep>KaHue MO3UIUH.

[IpakTuka: nOporpaMMUpPOBaHHE MHUCCHUU U3 HECKOJBKHX Wwaypoint'oB.
3arpyska
Ha KoHTpoJuiep. OTpaboTka aBTOHOMHOTO MOJIETA TIO MAPIIPYTY.

3.8 Komnvromepnoe 3penue na Raspberry Pi

Teopusi: xamepa Raspberry Pi.  OcnoBel  Oubmmuorekun  OpenCV.
Pacno3naBanue BuzyanbHbix MeTOK (ArUco). Mcnosib3oBaHre KOMIBIOTEPHOTO
3pEHHMS AJIsI TOYHOTO MO3UIIMOHUPOBAHUS JIPOHA.

[Ipaktuka: moakmouenue kamepol. Obpabotka Buaeomnoroka B OpenCV.
Pacno3naBanne ArUco — METKM U BBIUHMCICHUE €€ TOJIOKEHUS OTHOCHUTEIIBHO
IpOHA.

3.9 Coopxa u omnadka A6MOHOMHOU MUCCUU «63]16M — MAPWIPYM —
nocaoka»

Teopusi: uHTErpauuss KOMIIOHEHTOB B €IMHYIO aBTOHOMHYIO MHUCCHIO.
Uek — ucT NpeanoaéTHON MOArOTOBKU. AHAIN3 JIOTOB M OTJIA KA.

[IpakTuka: cOopka MOTHONW aBTOHOMHON MUCCHU (B3NET, MOJET MO TOYKAM,
nocagka). IlpoBegeHue Ha3eMHbIX M JETHBIX HCHOBITAHWI. AHaNIW3 JOTOB.
JleMoHcTpanus pe3yibTrata. AKTyalIn3alus 3HaHUM 10 Ipodeccusim.

4. Keiic «Ilocnennsissi MuJisi: ruOpuaHasi foctaBka rpy3os ¢ BIIJIA»

4.1 llocmanoeka keiica «Ilocneounsas munan. Ananus 3adauu 00CmagKu

Teopusi: mpobnemMa «mocneaHed Muin» B joructuke. [loHstue rudpuaHON
noctaBku ¢ BITJTA. TpeboBaHus K IpOHY — JOCTABIIMKY: aBBTOHOMHOCTb, TOYHOCTb,

copoc rpy3a. IlocTaHOBKa 11€71M ¥ KPUTEPHEB.
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[Ipaktuka: ananu3 cueHapus npoctaBku. DopmynaupoBaHue TpeOOBAHUMN
K cucreme. Pacnpenenenue poneil B komanzae. CocraBiieHHE I1aHa pPAOOTHI
HaJl KEUCOM.

4.2 Ilpoexmupoeanue OpoHa — 00cmasuiuKka

Teopust: pacyéTr rpy30noabEMHOCTH U 3amaca no Tsare. KomnoHoBka apoHa
C I'PY30BBIM OTCEKOM. BiusHue Macchl Ipy3a Ha IIOJET U BpeMs aBTOHOMHOWU
paboTHL.

[IpakTuka: MPOEKTUPOBAHHE KOMIIOHOBKHM JpOHAa — JocTaBIIMKa. Pacuér
rpy3onoabéMHOCTH. [lon6op nmapameTpoB oA 3aJaHHYIO Maccy rpy3a.

4.3 Mexanusm copoca zpy3a u ynpaesaenue ¢ Raspberry Pi

Teopusi: cnocoObl  ynepkaHusi © cOpoca Tpy3a: CEpBOABUTATEIb,
AIIEKTPOMArHUT, MEXaHMYECKUH 3aXBaT. YTpaBlieHHe cepBonpuBoaoM ¢ Raspberry
Pi yepe3 GPIO u HINM.

[Ipaktuka: cbopka MeXaHu3Ma cOpoca Ha CEPBONPHUBO/JIE.
[MporpammupoBanue yiepxanuss U cOpoca rpy3a c¢ Raspberry Pi. Hazemuoe
TECTUPOBAHUE.

4.4 ITnanupoeanue mapuipyma 00CmasKu u mouku copoca

Teopust: nocTpoenue mapuipyra goctaBku no GPS — koopaunatam. Touka
cTapTta, MapuipyT, Touka copoca, Bo3BpaT. YUET 30H OrpaHHUYCHHUS MTOJIETOB.

[MpakTuka: 3a7aHKre MapIIpyTa JOCTaBKUA U3 Waypoint'os ¢ Toukoi cOpoca.

4.5 Ilpocpammuposanue a6moHOMHOU MUCCUU OOCHIAGKU

Teopusi: moruka muccun AoctaBku Ha Python: B3mér — monér k Touke —
3aBHCcaHue — cOpoc — Bo3BpaT. OObeUHEHNE YIIPABICHUS MOJETOM U MEXaHU3MOM
cOpoca B OJIUH CKPHIIT.

[Ipaktuka: Hanucanue Python — ckpunrta aBTOHOMHOW MHUCCHH JTOCTaBKH.
OO0benuHeHne MoJ€Ta MO MApUIpyTy H KOMaHabl cOpoca rpy3a. Ilporon
B CUMYJIATODE.

4.6 Tounoe no3uyuonuposanue Ha0 MoUKoIl copoca

Teopusi: orpanndenust Tounoctu GPS. JloBeneHue TOYHOCTH A0 METKU

C IOMOIIBKO KOMIIBIOTCPHOI'O 3pCHUA. AJ'IFOpI/ITM HaBCACHUA APOHA.
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[IpakTrka: mporpaMMUpOBaHUE TOUYHOT'O MO3UIIMOHUPOBAHUS HaJ[ METKOM:
pacno3HaBanue ArUco kaMepoil 1 KOpPEKTUPOBKA MOJIOKEHUS APOHA HaJ LIEJIbIO.

4.7 Anzopumm asmomamuueckoz2o copoca 2py3a 6 mouxe

Teopusa: ycnoBuss  Oe3omacHoro  cOpoca:  BbICOTA, CTaOMIM3aIUS,
MOATBEPXKACHUE MO3UIMU HaJ 11eJblo. JIornuka aBToMaTnueckoro cpadaThiBaHUS.

[IpakTuka: peanuzanus aJIropuT™Ma aBTOMATUYECKOrO copoca:
pU TOCTH>KEHUH TOUYKU U CTAOMIIM3AIMK IPOH cOpachIBaeT Irpys.

4.8 Humecpayusa u nazemHvle UCNLIMAHUA CUCHEMbL 00CHABKU

Teopusi: cOopka Bcex MOJACUCTEM B €AUHYIO CHUCTEMY JIOCTABKH.
IIpennonéruas nposepka 1o 4YeK — JUCTY.

[Ipaktuka: uHTErpanus Mojiaéra, MO3UIMOHUPOBAHUS M cOpoca B EIUHYIO
cuctemy. [IpoBeeHre HA3eMHBIX UCIIBITAHUHN TTOJHOTO IIUKJIA JOCTABKH.

4.9 3amuma keiica. Peghnexcusn

Teopus: cueHapuii UTOrOBOM JE€MOHCTpPALlMU: ABTOHOMHBIN MOJNET K TOYKE
u copoc rpysza. Kpurepun onenku. [loaroroBka 3amuTel: 3ajada, pelieHUE,
pE3yAbTaThI, BEIBOIBI.

[Ipaktuka: npoBeneHne (UHATBHBIX JETHBIX HCHBITAHUNA TMOJHOTO ILHKIIA
JIOCTaBKM C aBTOMAaTHYECKUM COpPOCOM Tpy3a B 3aJaHHOM TOUYKe. AHaIN3
pe3yabpTaToB. 3amuTa Keiica. BellonHeHue 3agaHuii U'TOrOBOrO KOHTPOJIA.

1.3.6 Moayab «JHepreTuKa»

VY4eOHbIii (TeMaTUYECKU) TUIaH

Tabnuya 6
DopmbI
KosmnyecTBo yacoB aTrecrauuu /
KOHTPOJIsI
Ne
HaumeHoBaHue TeMbI
n/n
Bce
ro Teop [Ipakr
usi  [MKa
1. | JlaGopaTopus SHepreTuKu 36 9 27
3HAKOMCTBO C DJIEKTPHUECTBOM. WHucTpyKTaK,
1.1 | Uucrpykrax no Th. becena «UTo 3HayuT 4 1 3 YCTHBIHM OPOC, BXOAHAS
OBITh YECTHBIM ?» JTMarHOCTHKA
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SHGKTpI/I‘-IeCKaSI TCIIb: IIOCICI0BATCIIBHOC

1.2 4 3 [TpakTrdeckas padota
U TIapaJijIeNIbHOE COSANHEHHE
IIpoBepka
1.3 | MouIHOCTb U HEPrHs 4 3 POBED
MUCHMEHHOTO 3a/1aHUS
1.4 | ConHevHasi aHelb 4 3 [TpakTrdeckas padota
1.5 | KonTtposuiepsl u akKyMyJIsTOPbI 3apsaa 4 3 Hposepa
' MHUCbMEHHOTO 3aaHus
VYerHbIi onpoc
1.6 | Harpy3ku, kaOenu v COeaMHEHNUS 4 3 pog,
npakTudeckas padboTa
Cxema «CostHeuHas HaHelb —
1.7 2 1 [TpakTrueckas padota
KOHTPOJUIEP — Harpy3Ka»
[TpaxTrueckas pabdora,
1.8 | M3mepenus u pacqeTs 4 3 IIPOBEPKA MUCbMEHHOTO
3aJaHus
IIposepka
1.9 | YVuer u ananus 6 5 MUCHMEHHOTO 3aaHus,
YCTHBIH OIPOC
JladopaTopusi uugpoBoro
2. | MPOeKTHPOBAHNS, IPOTOTUIHPOBAHNUS 36 28
U MPOU3BOICTBA
21 Beenenue B 111 poBoe NpoeKTHPOBaHUE. 2 1 WNHcTpyKTaX, YCTHBINA
" | Nuctpyktax no Th OIpoc
29 OcHOBBI HHKEHEPHOU rpaduKu 4 3 [TpoBepka
' u crangaptsel ECKJ] IACHbMEHHOTI0 3aJaHU
ITposepka
2.3 | Tloctpoenue 2D — ueprexa neranu 4 3 POBEp
MHMCHbMEHHOIO 33JaHUS
OcHoBbl 3D — MoAETUPOBAHUS: ICKU3
24 JICTHIP 4 4 [TpakTrueckas padora
1 6a30BbI€ ONEpalu
3D — monenupoBanue Kopiryca
25 FCIHIP iy 4 4 [TpakTrnueckas padora
KOHTpoJuIepa
[TpakTuueckas padota
2.6 | OnTumu3amys 1 MpoBEpKa MOJICTH 4 3 P P ’
IIPOBEpKa MPOTOKOJIA
Crnaiicep: moaroToBKa MOJIEIN
2.7 p- Mo A 4 3 [IpakTrueckas padora
K 3D — neyatu
2.8 | 3D — neyartb U KOHTPOJIb KauecTBa 2 1 [IpakTrueckas padora
[TocTo6paboTtka u cbopka
29 p . P 4 3 [IpakTrueckas padora
C DIIEKTPOHUKOU
IIposepka
. . MUCHbMEHHOTO 331aHUS
2.10| COopouHbIi 4epTEX U crieupUKaLUI 4 3 At
MIPOMEKYTOUHBIH
KOHTPOJITb
JlabopaTopusi poOOTOTEXHUKH,
3. | MexaTpOHMKH U ABTOMATH3ALMHU 36 27
NPOLEecCoB
31 3nakomcTBO ¢ Arduino. [epBsiii 3amyck. 5 1 [TpakTtuyeckas padoTa,
| Hucrpykrax no Th MHCTPYKTaX
. [TpakTudeckas paborta
3.2 | Hudposoii BBoA 1 BEIBOJ. KHOMKH 4 4 p P ’

IIPOBEpKa KoJa
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[Tpaktuyeckas padoTa,

3.3 | Anasiorossie curHaiisl u [IIUM (PWM) 2 1 1
IpoBepKa KoJa
I1 7 rial
3.4 OCTCAOBATCILHBIM TIOPT (Seria 2 1 1 [TpakTrdeckas padota
Monitor)
. [TpakTuyeckas paboTa
3.5 | JlaTunku OKpyKaromei cpeapl 4 1 3 p P ’
IpoBEpKa KoJa
. [TpakTuyeckas paboTa
3.6 | OcgernicHre 1 aBTOMAaTUYECKUH CBET 4 1 3 p P ’
IpoBEpKa KoJa
37 Cucrema 6e3onacHocty (arunk 4 1 3 [TpakTuyeckas padoTa,
| JBWXKEHHS U 3BYK) IIPOBEpKa KoJa
38 VYipaBineHue MOITHOM HAarpy3KOou 5 1 1 [Tpaktuyeckas pabdoTa,
| (Pene u BenTusiiusi) IIpOBEpKa KoJa
[TpakTrueckas paborta
3.9 | CepBonpuBOIBI U «YMHBIC IITOPHD) 2 1 1 p p ’
poBEpKa KoJa
310 ApxuTekTypa «YMHOIo JoMa»: Pexxumsl 4 1 3 IIposepka
] paboThI MUCHbMEHHOTO 3a/IaHUS
IT
3.11| Hanwmcanwue sapa mporpaMMbl 4 0 4 paKTHiccKas padoTa,
poBEpKa KoJa
312 TectupoBanue, kanubpoBka. [logseaeHme 2 0 5 [IpakTrueckas padoTa,
' utoroB. Pednekcus pedaekcus
JlabopaTopusi poGOTOTEXHUKH,
4. | MexaTpOHMKH M aBTOMATH3AINHU 36 9 27
MPOIECCOB
a1 YcraHoBOYHAs CeCCHsi: 3HAKOMCTBO 4 1 3 [IpoBepka kapThl,
" | c¢3amadei kerica YCTHBIN OMPOC
42 AHanu3 coOpaHHBIX MaT€pPUAJIOB U TUIaH 4 1 3 [TpoBepka
"~ | mocnenyrorel paboThI MHMCHbMEHHOTO 33JaHUS
ITposepka
4.3 | JlopaboTka ciaObIX CTOPOH MPOEKTa 4 1 3 POBCP
MUChMEHHOIO 33JaHHUs
CO6opka makeTa U IpoBepKa
4.4 p POBCP 4 1 3 [IpakTrueckas padora
€ro paboToCrocoOHOCTH
4.5 | TectupoBanue 1 0TJIaIKa PaObOTHI 4 1 3 [TpakTrueckas padora
[Touck BO3MOXHBIX IEPCIIEKTUB PA3BUTHS .
4.6 P p 4 1 3 YcTHBIH onpoc
MIPOEKTa
IIposepka
4.7 | TloaroToBKa OTYETHOM OKYMEHTALIUU 4 1 3 MUCHMEHHOTO 33J1aHus,
IPOBEpKa IMpe3eHTAIUU
Penernuus
4.8 | IloAroToBKa YCTHOTO BBICTYILJICHUS 4 1 3 H
BBICTYILJICHHUSI
[TyOnuunas 3amuTa,
4.9 | 3amwura keiica. Peexcus 4 1 3 pedieKcust, ”TOrOBbIN
KOHTPOJIb
Bceero: | 144 | 35 | 109
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Conep:kanmne yueOHO — TEeMATHYECKOI0 IIJIAHA

1. JlaGopaTopus 3HepreTUKH

1.1 3nakomemeo c anekmpuuecmeom. Hnempykmaosic no Th

Teopusi: OCHOBHBIE TMOHSTHUSA DSJICKTPOTEXHUKHU: CHJIA TOKA, HANpPSKECHHE,
COIIPOTHUBIICHUE, 3aKOH Owma. HNucTpykTax no Th. becena
10 aHTUKOPPYNIIMOHHOMY TipocBeliennto. [Ipodeccun: Pabouee 3BeHo: Crecapb —
AJIEKTPUK IO PEMOHTY 3JIeKTpooOopyaoBaHus, TexHUK — sHepreTuk, CpenHee
3BEHO: JJICKTPOMOHTAXXHUK, Briciiiee 3BeHO: MHXeHEep — PHEPreTuK, UHXKEHEp —
SHEProayJIuTop.

[IpakTrka: M3MEpEHUE HANPSXKEHUS M TOKA C IMOMOILIBI MYJIbTUMETpPA.
Brinonnenue 3aJlaHuN BXOJIHOM JTUATrHOCTHUKH. Komangoo6pazoBanue:
pacmpesienieHue  poJie, COBMECTHOE IUIaHMPOBAHUE, B3aMMOIIOMOIIb IpHU
BBITIOJTHEHUU 3aJJaHUM.

1.2  Ddnexmpuueckasn wuenv: nociedosamenvHoe U  RAPALIETbHOE
coeouHeHnue

Teopust: 3aKOHBI MOCIEAOBATEIBHOIO COEIWHEHHS IPOBOJHUKOB. 3aKOHBI
napajieIbHOrO0 COETMHEHUS TPOBOJIHUKOB.

[IpakThka: mDpoBEpKa 3aKOHOB IIOCJIENOBATEIIBHOTO U MAPAJIIEIBHOTO
COEIMHEHUS C MIOMOIIBIO MYJIbTUMETPA.

1.3 Mownocme u 3nepzus

Teopus: nmonstue momHOCcTH. Popmyna pacy€éra WU €IUHULBI U3MEPEHHS.
3aBUCUMOCTHh MOIITHOCTU MTPUOOpPA OT €0 MOJKITIOYEHUS B DIIEKTPUUECKON CETH.

[IpakTuka: Pacuér noTpedIsieMoit MOILIHOCTH pa3IuYHbIM
AIEKTPOOOOPYIOBAHUEM.

1.4 Conneunan nanens

Teopusi:  yCTpOMCTBO M  NPUHUMI  PabOThl  COJMHEYHOM  IMaHENH.
XapakTepUCTUKU COTHEYHOW MAHENN: TOK KOPOTKOrO 3aMbIKAHUS, MaKCUMaJlbHas
MOITHOCTh, HAMPSXKEHUE XOJIOCTOro Xoja. DakTopshl, BIUSIONIME HAa BBIPAOOTKY

SHEpruu (yroJyl HaKJIOHA, OPUEHTALINSI, 3ATCHEHHE).
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[Ipaktuka: BbIOOpP ONTHMAJIBHOTO TOJIOKEHUS COJIHEYHOM  MaHelu
oTHOcUTENbHO CoNHIA JJIs BBIPAOOTKH MaKCUMaJIbHOM HEPTHUH.

1.5 Koumponnepsl u akkymyaamoput 3apaoa

Teopust: Tuniel kKoHTpOJLIepoB 3apsaa (PWM, MPPT): dbyukiuu, ocHOBHBIE
napameTpsbl, paBuia MOAKIIOYEHUS K COJTHEYHOM MaHenu. Buabl akkyMynsiTOpoB:
OCHOBHBIE XapaKTEPUCTUKH U MPUHLUIT PAOOTHI.

[Ipaktuka: moadOp KOHTpOJUIEpa M aKKyMyJsiTOpa MOJl HEOOXOAUMBIE
napaMmeTpbl COJTHEYHOMW MaHemu.

1.6 Hazpy3ku, kabenu u coeounenus

Teopusi: Buabl Harpy3ok. Pacuér mnoTpeOnsieMON MOIIHOCTH Harpy3KHu.
[TonOGop xabens moj HArpy3Ky: ceueHue Kabels, MOTepHU HANpPSHKEHUs, MpaBuia
MOHTaXa.

[IpakTuka: u3ydyeHue MapKUpOBKU KaOenel U XapaKTEPUCTHK CUCTEMBI.

1.7 Cxema «Conneunasn nanenb — KOHmMpPOJiep — HAZPY3IKaA»

Teopusi: TUNUYHBIE OUIMOKM TOAKIIIOUYEHUS U METOJBI WX YCTPAHEHHUSI.
[TpuHIMIIBEI COOPKH ABTOHOMHOM YHEPTOCUCTEMBI.

[Ipaktuka: cOopka nosHo# cxembl. OTiaaka e€ paboThl.

1.8 H3zmepenus u pacuemot

Teopusi: mpaBuiaa U3MEPEHHS] TOKA M HANPSIKEHUS B DJIEKTPUYECKOM LEMH.
[Tpunnume! paboTel ¢ MynbTuMeTpoM. [loHsTHE HEprodanaHca.

[IpakThka: KOMIUIEKCHOE HM3MEpPEHHUE TOKa, HANpPSKEHUS KM MOIIHOCTH B
paboTaromeld cxeme. Pacuér sHeproOananca 3a 3amgaHHblil nepuon. CpaBHeHHE
BBIPAOOTKHU U TTOTPEOJICHHUS.

1.9 Yuem u ananus

Teopust: xxypHan y4éra 3HEPTUU: CTPYKTypa, oOs3aTeNbHbIe MOIs. AHaIU3
JAHHBIX )KypHaia yuyéra SHepruu. BrIsiBIeHUE 3aKOHOMEPHOCTEM.

[IpakTuka: 3amojiHEHHE >ypHajla ydy€Ta HHEpPrMM Ha OCHOBE pealbHBIX
u3MepeHuid. AHanu3 naHHbiX. [IpuHsATHE peleHust 0 JOCTATOYHOCTU BbIPAOOTKHU

JUIsl TUTAHUS YCTPOICTB HA OCHOBE dHEproodanaHca.
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2. Jlabopatopusi uM(poBOro NPOeKTHPOBAHMS, NPOTOTHUIHMPOBAHUS
U MPOM3BOACTBA

2.1 Beeoenue ¢ yugpposoe npoekmuposanue. Hncmpykmasc no Th

Teopusi: Texnuka 0e3onacuoctu npu padore ¢ I1IK u 3D — npunrepom. O030p
MHCTPYMEHTOB JlabopaTtopun. OcHoBHBIE MOHATUS: 3D — Monens, popmaTsl paiiinos.
[[ukn npoeKkTUpOBaHUs: OT HUAEU OO0 ToroBoro usnenus. Mucrtpykrax no Tbhb.
[Ipodeccun: Pabouee 3BeH0: TexHUK — KOHCTPYKTOP; Bhiciiee 3BeH0: NHkeHep —
KOHCTPYKTOP, HH)KEHEP — MPOEKTUPOBILIHUK.

[Ipaktuka: 3nakomctBo ¢ wuHTepdeiicom KOMIIAC — 3D: otkpsiThe,
OpOCMOTP M HaBuramuss no roroBeiM 3D — moxenam. 3HakomctBOo ¢ 3D —
OPUHTEPOM: 0030p YCTPOICTBA, IEMOHCTpAIUS [IUKIIA TICYATH.

2.2 OcHoebl unicenepnoi cpagpurku u cmanoapmol ECK/]

Teopusi: crangaptet ECKJI: ¢gopmarbl nHCTOB, TUIBI JIMHWUMA, OCHOBHAs
Haanuch. Buasl u paspesbl. [lpaBuna Hanecenus pasmepoB. (OOo3HaUeHHE
[IEPOXOBATOCTH U JOMYCKOB.

[Ipaktnka: uyreHue roTtoBoro 2D — deprexa: OIpENEICEHUE BHUJIOB,
pacmmdpoBka pazmepoB. CocTaBieHre TaOIUIIBI JIEMEHTOB YepPTexKa.

2.3 ITocmpoenue 2D — uepmesica oemanu

Teopust: anroputm noctpoenusi yeprexxka B KOMIIAC — 3D: co3ganue
JIOKYMEHTa, HaCTpoiika ¢popMara, MoCcTpoeHrue BUAOB. IHCTpyMEHTHI MPOCTAaHOBKU
pa3sMepoB ¥ 0003HAYCHMUIA.

[IpakTka: caMmocTosiTeIbHOE MOCTpoeHre 2D — YepTeka MpocTOd JeTanu
0 3aJaHHBIM pa3MepaM. PaccTaHOBKa BceX HEOOXOAUMBIX  Pa3MEpOB
u o6o3nauenuit. Coxpanenue B popmate PDF.

2.4 Ocnoewvt 3D — moodenuposanus: IcKu3 u 6azoevle onepayuu

Teopusi: NpUHIMIBI TBEPAOTEIBHOTO MapaMETPUUYECKOT0 MOJEIHPOBAHUS.
HepeBo mnoctpoeHuid. Co3pgaHue 3CKH3a: NPUBSA3KH, OTPAHUYCHHS], MAPaMETPBHI.
ba3oBble onepanuu: «BbIJABIMBAHUEY, «BBIPE3Y, «BPALLICHUE.

[Ipaktuka: MonenupoBaHue HaOoOpa MPOCTBIX J€Taled ¢ NPUMEHEHHEM

Oomnepalrii BbIAABIMBAHUS U BbIpe3a. AHAIU3 I€PEBA OCTPOCHU.
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2.5 3D — mooenupoeanue kopnyca konmposnniepa

Teopust: MOAX0 «IMIPOEKTUPOBAHUE MO COOPKY»: YUET pealbHbIX Pa3MEPOB
KOMIIOHEHTOB, 3a30pbl, Mocaaku. Onepanuu «CKpyriieHue», «hacka», «MacCUBy.
NMnopT u ucnonb30BaHue CIPaBOYHBIX Pa3MEPOB.

[Mpaktuka: co3manme 3D — wMomenun xopryca mius  Arduino  Uno
1 CEpBOIPUBOJIA
1o 3aJJaHHBIM pa3Mepam. JloGaBieHre OTBEPCTHI 1J MPOBOIOB, BEHTHIISIITMOHHBIX
mpopeseit U TOUeK KperieHus.

2.6 Onmumu3zauus u npoeepka mooenu

Teopusi: KOHCTPYKTUBHBIE JJIEMEHTHI 111 COOpKH 0€3 MHCTPYMEHTA: 3aMKH —
3aménku, peéopa KECTKOCTH, HAMpaBisIlONIMe s MpoBOojoB. IloHsThe
TEXHOJIOTUIYHOCTH. MEeTO/Ibl KOHTPOJISI COOMPAEMOCTH.

[Ipaktuka: nopaborka 3D — monenu: nobaBieHHEe 3aMKOB U (DUKCATOPOB
st cOopku 6e3 kies, pédep KECTKOCTH, Hampapistomux. [IpuMepka peanbHBIX
KOMITOHEHTOB. DuUKcalys pe3yJbTaToB B IPOTOKOJIE TPOBEPKH.

2.7 Cnaitcep: noozomoeka mooenu k 3D — neuamu

Teopust: nmpuniun FDM — newarun. HnaTtepdeiic cnaiicepa. OpueHTtamus
netanu. ['enepanust nmoaaepskek. [lapameTpsl neyaTu: 3amojiHeHUE, BBICOTA CIIOS,
CKOPOCTb, TEMIIEpATypa dKCTpyAepa u crona. [IpeanpocMoTp cioéB.

[IpakTuka: 3arpy3ka STL — ¢aiina kopnyca B cnaticep. Beioop ontumaibHOM
opueHtanuu geranu. Hactpoiika mapametpoB. Pacuér pacxoma PLA (rpamMmbi)
u ctoumoctu. Jkcropt G — code.

2.8 3D — neuamsv u konmponb Kauecmea

Teopusi: mpaBuna 6e3omacHoit pabotel ¢ 3D — mpunrtepom. IloaroroBka
MpUHTEpa K paboTte: KaMnOpoBKa CToJa, 3arpy3ka guiamenta. Tunudabie 1eeKTh
FDM — neyaTu u ux OpUYUHBIL.

[MpakTrka: 3amyck 3D — medatu kopiryca mo moaroroBieHHomy G — code.
HaGmionenue 3a mepBbIMU cllOsSIMU. Bu3yanibHBIM KOHTPOJIb KauecTBa BO BpeMs

u nociie neyatu. Gukcanus pe3yaprarTa.
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2.9 Ilocmoobpabomka u c6opka ¢ 371eKmpoOHUKOU

Teopusi: meTonbl nocrodbpadorkn FDM — u3nenuil: ynaneHue mojaepiKek,
nuii@oBKa, KOHTpoib reoMerpuu. IlpaBuiia cOOpku Kopiyca C 3JIEKTPOHUKOM:
MOCJIEIOBATENBHOCTb, KPEMEXK, YKIIaIKa MIPOBOJIOB.

[Ipaktuka: mocto6paboTka HameyaraHHOro Kopimyca. KoHTposb reomerpuu
mranreHupkyiaeM. Coopka ¢ Arduino Uno wu cepBomnpuBoaoM. IIpoBepka
paboTocrnocoOHOCTH.

2.10 Coopounstit uepmérxc u cneyuguxayusn

Teopusi: crpykrypa coopounoro yeprexka no ECKJI: rmaBHbIil Buj, paspes,
BbIHOCKM To3uiui. Creuudukanus: pasznenbl, MOpsAOK 3anoyiHeHus. Pacuér
CTOUMOCTH M3TOTOBJICHUS U3/IEIHS.

[Ipaktuka: opopmiienue cbopouHoro yeprexka kopmyca B KOMITAC — 3D
C TMPOCTAHOBKOW pa3sMepoB U TO3MIMN JeTalieid. 3amoJIHeHHE creruduKaniu
no mabsnony. Pacu€r wurtoroBoil croumocTH (TUIACTUK M KOMIUIEKTYIOIINE).
BrllionHEHWEe TECTOBOrO 3a/aHUsl MPOMEKYTOUHOTO KOHTPOJsA. AKTyanu3amus
3HaHMM 110 TIpodeccusim.

3. JlaGopatopusi poOOTOTEXHHMKH, MEXATPOHUKH W aBTOMATH3AINH
Npo1eccoB

3.1 3nakomcmeo ¢ Arduino. Ilepeuwtii 3anyck. Hucmpyxkmasic no Th

Teopus: mouarue MuxpokoHTposuiepa. Cpena paspabotku Arduino IDE.
Crpykrypa koma. Muactpykrax mo Th. Ilpodeccuu: Pabodee 3BeHO: MOHTaOXKHUK
PaANOARICKTPOHHOMN ammapaTypbl, MOHTRKHHUK CIA00TOYHBIX CHUCTEM, CTCIHAIIACT
no KHNIIuA; CpenHee 3BEHO: MPOrpaMMHUCT MHUKPOKOHTPOJUIEPOB, CHELUUATUCT
no 6e3zonmacHocTH (6a30BbIN); Briciiee 3BeHO: CHENUANNCT MO WHTEPHETY BelIei
(loT).

[Mpaktuka: moxkmroueHue 1iatel Arduino. 3arpy3ka ckerda «Blink»
(MuraHue BCTPOEHHBIM CBETOJMOA0M ). MI3MeHeHne 4acTOThl MUTaHHUSI.

3.2 Hugppoeoii 6600 u 6v1600. Knonku

Teopus: mousitue HIGH/LOW. [MoarsruBaroriye pe3ucTopsbl.
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[IpakTuka: noAKIIIOYEHUE BHEIIHEW KHONIKK. Hanmcanue kona: npu Ha)Katuu
KHOITKH 3arOpacTcs CBETOANO/] (HHTEPAKTUBHBINA BBHIKIIIOYATEIH).

3.3 Ananozoswie cucrnanvt u IHHUM (PWM)

Teopusi: uudpoBoli © aHANIOroBbld MHp. AHamoro — UUDPOBOIA
npeobpazoBatens (ALIl). uporHo — umnynscHas wmonyisauus (IIUM) s
MMUTAIIIN aHAJIOTOBOTO BBIXO/A.

[TpakThka: TOJKIIOUEHHUE IMOTEHIIMOMETpa. [lmaBHOE W3MEHEHHE SPKOCTH
CBETOJIMO/Ia B 3aBUCIMOCTH OT TIOBOPOTA PYUKH.

3.4 Ilocneoosamenwvusiii nopm (Serial Monitor)

Teopusi: Ha3HaUeHUE OTIAAKUA. BBIBOI JTaHHBIX HA DKpaH KOMIIBIOTEPA.

[TpakTrka: BEIBOJ 3HaUeHUH ¢ moTennuometpa B Serial Monitor. IToctpoenue
npocTthix rpadukoB B iortepe Arduino IDE.

3.5 /lamuuku oxpyscarowiei cpeowvt

Teopwusi: npuHIKMT pabOTH TEPMUCTOPOB U ITUGPOBBIX CEHCOPOB.

[Ipaktuka: mnoakmoueHue patunmka DHT11. UYrenue Ttemmeparypsl
U BIIaXXHOCTH. BriBo moka3anmii B Serial Monitor. J/lo6aBinernne OMOIMOTEKH.

3.6 Oceeuienue u aemomamuuecKkuii ceem

Teopusi: mpunaIMI paboThl POTOPE3UCTOPOB. JeNUTEND HATIPSKESHHUS.

[IpakTvika:  co3gaHWe  aBTOMATHYECKOrO0  HOYHMKA. llpm  HuU3KOU
OCBEIIEHHOCTH (MTOKa3aHusl (OTOPE3UCTOPA HUXKE IMOPOTa) BKIFOYAETCS] CBETOAHOI.

3.7 Cucmema 6e3onacnocmu (lamuuk 08usriceHusn u 36yK)

Teopusi: mpunnun padotsl PIR — nmatumkoB (MH(MpakpacHOe H3Iy4YCHHE).
[Tbe30u3myuarenu.

[Ipaktuka: coopka «Curnanuzanuny». [Ipu cpabareiBanuu PIR u Hu3KO#M
OCBEHIEHHOCTH ((OTOPE3UCTOP) MUILUT 3yMEP U MUTAET KPACHBIM CBETOAHO/I.

3.8 Ynpasnenue mownoii nazpysxoii (Pene u Benmunayus)

Teopusi: HEBO3MOXKHOCTb MOJIKIIFOYEHUSI MOIITHOUM Harpy3kH (12B) nHanpsimyto

K Arduino. [Ipunaiiun paboTsl pene.
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[IpakTuKa: HOAKIIOUEHHUE PEIEHHOr0 MOYJIsl. ABTOMAaTHYECKOE BKIIOUEHUE
«BEHTWJISITOpa»  (MaJeHbKUH  MOTOPYMK  WJIM  CBETOJUOAHAS  JICHTA)
1pu npesbliieHun temneparypsl 25°C o nanaeim DHT11.

3.9 Cepeonpusoowvt u « Ymnoie wimopuot»

Teopus: mpuHIKIT PabOTHI cepBONPUBOI0B. bubinoreka Servo.h.

[IpakTuka: moakiIrOYeHUEe cepBONpuBOAa. Hamucanue xoma It OTKPBITHS
«trtop» (cepBo Ha 90°) pH APKOM COJIHIIC U TETLIC U 3aKPBITUS Ha HOYb.

3.10 Apxumexkmypa « Ymnozo oomarn: Pexcumot pabomut

Teopusi: moHcTpykims Switch/case u ciiokHble yclIOBHBIE omnepaTtopsl if.
[TonsiTve IPUOPUTETOR 3a/1a4.

[IpakTuka: mpoekTupoBaHue Ha Oymare unu gocke: Pesxxum 1: paGoTaroT Bce
ycTpoiicTBa. PexxuM 2: OTKIIIOUEHHE CEpBO M peJie, OCTAIOTCSA TOJBKO IaTUHUKH.
Pexxum 3: «aBapuiHbIi COH» — OTKJIIOUEHHE BCEX YCTPOMCTB, KPOME KPacHOIO
CBETOIMOMA — MPEAYPEKIACHHUS.

3.11 Hanucanue siopa npozpammul

[Ipaktuka: coznanve GyHKIUN IJs1 KaxA0ro ycrpoiicTBa. MHTErpamus Bcex
KOMITOHEHTOB B €IMHYIO POTPaMMYy YIIpaBIEHUSI.

3.12 Tecmuposanue, kanuoposxa. Iloosedoenue umozos. Pegprexcusn

[Ipaktuka: mnpoBeneHue GUHAIBHBIX TECTOB cHcTeMbl. KammbpoBka
JaTYUKOB. AHamu3 pe3ynbTatoB paboTel. Peduexcus. AxTyanusamnus 3HaHUN
1o MpodeCcCusiM.

4. Keiic: «YMHBIi1 10M ¢ BO300HOBJ/IIeMbIMH HCTOYHUKAMU IHEPrUMI»

4.1 Yemanoeounasn ceccusa: 3nakomcmeo c 3adaueil Keiica

Teopusi: keiic kak ¢dopmar paboTel. CBs3b MEXIYy TpPEMsS MOMYISIMHU.
CrtpykTypa hUHATHLHOTO MPOIYKTA.

[IpakTuka: packianbiBanue mnepen codoil Tpéx pesynbTaToB. CocTaBieHUe
KapThI «4TO €CTh U YE€TO HE XBATACT.

4.2 Ananu3 cooOpanHvIX Mamepuanos u niaH nocieoyouieil padomol

Teopust: meton aekoMno3unuu. OcHOBBI TiaHupoBaHud. [louck u ananus

TexHuyecko nHpopmanuu. Metopl paboThl C ICTOUHUKAMU HH(GOPMAIUH.
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[IpakTka: cocTaBieHuEe AETAIBHOrO IjiaHa — rpaduka padot. Beibop
KOHKPETHBIX MOJIeielt 000py10BaHUS MO/ 3a/1auu Keiica.

4.3 /lopabomka cnadvlx cmopon npoekma

Teopusa: anaimm3 puckoB. SWOT — ananmu3 keiica. [lpuHimns
pE3EpPBUPOBAHUS U OTKA30YCTONYHNBOCTH.

[IpakTuKa: BO3MOKHBIN MEPECMOTp IIaHa pabdoOT C YUYETOM BBISIBICHHBIX
puckoB. BHeceHrne n3MEeHEHU B CXeMY, CITUCOK KOMIIOHEHTOB WJIM ITPOTrpaMmy.

4.4 Coopxa makema u npoeepka e2o pabomocnocooHocmu

Teopus: npaBuia 3JIEKTPOMOHTAXA. UreHue AIEKTPUUECKUX
MPUHITUITHAIBHBIX CXEM.

[IpakTrka: coeIUHEHNE KOMIIOHEHTOB HAa MAKETHOW IUIaTe WJIM B KOPITyCE.
[TepBuuHasi mpoBepka KauecTBa U pabOThl COSTUHEHUM.

4.5 Tecmupoeanue u omnaoka padomaol

Teopusi: metomonorust TtectupoBaHus. [loHsTue «b6ar» B WHKEHEPUH
U IPOrpaMMHPOBAHUU.

[IpakTuka: mpoBepka paOOThl KaXa0ro y3iia B oTneiabHocTU. KomruiekcHoe
TECTUPOBAHHE CHUCTEMBI B pa3HbIX pexumax. [louck u  ycTpaneHue
HEUCITPABHOCTEM.

4.6 ITouck 603M04CcHBIX REPCHEKMUG PA3BUMUSA HPOEKMA

Teopusi: MacITabUPyeMOCTb CUCTEMBI. TpeHABI B 00J1aCTH HHTEPHETA BEIeH
(loT).

[IpakTrka: MO3roBoi MTYpM Ha TeMy «Kak yJIydlmiuTh Halll IPOEKT WK KaK
€ro €€ MOXXHO UCIIOJIb30BaThY.

4.7 Iloozomoeka omuemHuoi OOKymeHmauuu

Teopusi: cTpykTypa TexHUUeckoro oTuérta. IIpaBuia odopMileHHS cXeM
u rpadukoB. [IpaBuna opopmiieHus: mpe3eHTAUN.

[IpakTrka: HanmMCcaHWe TEKCTOBOM YacTu oT4YéTa. [loaroToBKa npe3eHranum.

4.8 Iloozomoexka ycmnozo 6blcmynjienus

Teopusi: OCHOBBI MyOJWUYHBIX BBICTYIUIEHHI. CBf3Ka «3alllUTHOE CIOBO —

npe3eHTanus». [ paMoTHOE MOCTPOSHUE 3AIUTHOTO CJIOBA.
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IIpakTyka: peneTunys BBICTYIUIEHUS BHYTpH KOMaHnbl. Pacnpenenenue

poOJel mpu pacckase.

4.9 3amuma xeiica. Pepnexcus

Teopus:

BOIIPOCHI JKIOPH.

OTHKaA I[@HOBOﬁ KOMMYHHUKaIIHUU.

Kak oTBedatr Ha CII0KHBIE

HpaKTI/IKa: YCTHBII>'I AOKJIaJ]l KOMaH/JIbl C OTBE€TaMH Ha BOIIPOCHI.

IIpoaBHHYTBIN YPOBEHD

1.3.7 JlabopaTopusi reoJIOrMH M re0TEXHOI0T Uil

VYueOHbIi (TeMaTHYECKU ) TUTaH

Tabmuma 7
KosmuecrBo
yacoB
I
Ne N T ®opmbl aTTecTALMHU/
Ha3Banmue keiica, TeMbl pa
n/n €0 KOHTPOJIS
Bce KT
ro Py
u
K
|
a
1. BBoanblii pa3aen 4 2 2
YcTHBIM onpoc
BBonnoe 3anstue. Mncrpykrax no Th. becena «Uto poc,
1.1 2 1 1 | BXomHas ITHMArHOCTHKA
3HAYUT OBITH YECTHBIM 7»
(TecTupoBaHue)
Hcropus texaudeckux uzoopereHuit. JlocTmxenus N
YcrHbli onpoc,
1.2 | ypanbckux KOHCTpYKTOpOB. Urpa 2 1 1
IpaKTHyeckas padorta
Ha KOMaHJI000pa3oBaHue
2.* | YHuBepcaJIbHbIe TEXHOJIOTMYeCKHe MPoLecchbl 134 | 48 | 86
YcTHBI onpoc
2.1 | Coop u 06padboTka mpod 14 4 110 poc,
MpaKTH4eckas padorta
N VYcTHBI onpoc
2.2 | MUKpOCKOIIMYECKHI aHATIN3 16 6 | 10 poc,
paKTHYecKas padoTta
. YcTHBIN Onpoc
2.3 | AHanu3 pU3UYECKUX CBOMCTB TOPHBIX MOPOJ 18 6 | 12 poc,
paKTHYecKas padoTta
YcTHBIN onpoc,
. MpaKTHYeckas padora.
2.4 | XuMHuueckuil aHaIu3 16 6 | 10|™ pabo
ITpomexyTouHbIit
KOHTPOJITb
YcTHBIN onpoc
2.5 | Kaprorpagus u 'C — texHonoruu 22 | 10 | 12 poc,
MpaKTH4ecKas padoTa.
YcTHBIN onpoc
2.6 | PaboTa c reone3ndyeckiuM 000pyI0BaHHEM 16 8 8 poc,
MpaKTHYecKas padoTta
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YeTHbI onpoc,

2.7 | MoaenupoBaHH€e T'€0JIOTHIECKUX POLIECCOB 18 6 | 12

npakTuyeckas padboTa

YeTHbII onpoc,
2.8 | Pabota ¢ kepHamu U pa3pe3aMu 14 2 | 12 | npakrtuueckas pabora
WTOroBbiii KOHTPOJIb
IHoaroroBka u 3amyTa pelieHUs 2 0 2 | Ilpaktuyeckas paboTa

3amuTa Keica

Keiic — vemnmonar 4 0 4 (TemaTtuueckui

KOHTPOJIb)

Bceero: | 144 | 50 | 94

* Habop yHueepcamvbhvlx MexHON0SUYECKUX HPOYECco8 ONpeoensiemcs UHOUBUOVALLHO NOO
peuterue Kaxncoo2o Kelca U MOJdNCEem 8apbupo8amvbCs 6 3d6UCUMOCHU  OM OMPACAlU, MEeMAMUKy
u crooichocmu Ketica. B 3asucumocmu om nocmasnieHHoU 3a0ayu U3 oowe2o nepeyms npoyeccos (coop
u obpabomka npob, MUKPOCKONUYECKUU AHAAU3, AHATU3 DUSUHECKUX CEOUCMS, XUMUHECKUL AHATU3,
xapmoepaghust u TUC — mexnonocuu, mMooeruposanue 2eo02udeckux npoyeccos, paboma ¢ KepHamu
U paspesamu, OYeHKd IKON0CUHECKUX PUCKO8) blOUPAIOMCs me, KOmopbvle Haubonee NoaHo NO360J5I0Mm

PACKpbIMb NPOOIeMAmMUKY U HAtlmu ONMUMAaibHoe peuieHue.

Conep:kanmne yueOHOro IJjiaHa

1. BBoaHblii pa3ges

1.1 Beéoonoe 3anamue. Hncmpykmaoic no Th. beceoa « Ymo 3nauum ovimo
yecmHuoim?»

Teopus:  uHcTpykTaxk mo Th,  oOCykaeHHe  JOPOKHOM  KapThl
C 3aIUTAaHUPOBAHHBIMU KOHKYpCaMH, MpopadOTKa UACH, MiaHbl HAa y4eOHBIA TO/I,
AHTUKOPPYHIMOHHOE TIPOCBELICHUE.

[IpakTrKa: BBIIIOJHEHUE 3aJaHUNA BXOJHOW JUArHOCTUKH.

1.2 Hcmopusa mexnuueckux uzoopemenuil. /locmudicenus ypanbCKux
Koncmpykmopos. Uzpa na komanoooopaszoseanue

Teopusi: n300peTeHUs APEBHEWIIMX BpPEMEH U TIEpHOJa CTAHOBICHUS
WHIYCTPUATBHOW NHUBWIM3aIUU (OT peMeciia K MaHydakrype). [[pomMbImmeHHbIHI
n texHudyecku nepeBopor koHua XVIII — nawana XIX B. Kpynneimmwme
TEXHUYECKHE JOCTHKEHUSI U BHEAPEHUE MAIIMHHOW TEXHUKU B MPOMBIILICHHOCTD.
N3o00petrennst u TexHuueckue poctikeHus XX B. U npu mnepexoae k XXI
MOCTUHYCTPUAILHOMY BEKY Ha UX OCHOBE. YUEHbIE, MHXKEHEpPbl, U300peTaTein

YpanbCckoro peruoHa.
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[IpakTuka: KOMaHAHAs Wrpa, LEeJIb KOTOPOH — OOBSCHATH CIOBA CBOMM
TOBapHIIaM 0 KOMaH/ie €3 HCIOIb30BaHMsI OJHOKOPEHHBIX CIOB U )KECTOB.

2. YHuBepcaJbHbIe TEXHOJOTHYeCKHEe MPOoIecchl

2.1 Coop u obpabomka npoo

Teopus: knaccudpukanus mpod — KepH, MUIMX, POCCHINb, MOHOJIUT; TIpaBHiIa
MapKHUPOBKH M Katajoru3anuu. Kinaccupukamnus 9acTull o KPYITHOCTH, MPUHITATT
MPOCEHBAHMS Yepe3 CUTA, CEAUMEHTAIMOHHBIN aHann3. CTpyKTypa 0a3bl JaHHBIX —
Ha3BaHUE, MECTO, J1aTa, COCTaB, (oTo.

[lpakTrka: ommcanue oOpa3OB KOJJICKIMH, TPUCBOCHHE HHJIEKCA,
3allOJIHEHUE TIOJICBOTO JKypHalla, MPOCEMBAaHWE uYepe3 Hadop CHUT, B3BEUIMBAHUE
¢dpakmmii, TOCTPOCHNE KPHUBOW T'PAaHYIOMETPUYECKOTO COCTaBa, CO3JaHHWE Oa3bl
B Excel/Google Tabnuiiax, BHECEHUE TaHHBIX, IpUBsI3Ka poTorpadwuii k 3amucsm.

[Ipodeccun, paccmarpuBaeMbie B paMKax mporecca: leomor —
npoOooTOopIuK, JJabopaHT — aHAIUTHUK.

2.2 YHnueepcanvnvie mexmonozuueckue npoyeccvl: Mukpockonuueckuii
ananusz

Teopusi: onThyeckass CcUCTEMa, OCBEIIEHUE, TMPEAMETHbIE CTOJIUKH,
KaJIMOpOBKA OKYJSIDHOW IIKajbl, HW30TPONHUSA, AaHU30TPOIHUSA, IIBET, OJIECK,
OTIpeJICIUTENbHBIE TaOIHIIbI, CTPYKTYpPa U TEKCTypa MOPOJI, IPABHIIa COCTABICHUS
nacriopTa nuda.

[IpakTrka: HacTpoilka MHKpPOCKOIA, KaluOpOBKa INKaibl, (OKYCHPOBKA
Ha o0pa3max, paboTa ¢ TOTOBBIMU MIIU(pAaMH, OINPEACICHUE MUHEPAJIOB,
3aroJHeHNEe KapTOUKH MUHEpasia, OMUCaHUE CTPYKTYpHI, (POTO Yyepe3 MUKPOCKOII,
odopmieHne nacnopTa muda.

[Tpodeccun, paccmarpruBaembie B paMKax Ipoliecca: MUHEPaJIor, metporpad.

2.3 YuueepcanvHuble mexHo02u4ecKkue npoueccol: Ananuz Quuueckux
C60ICME 20PHBIX NOPOO

Teopusi: BeCOBbIE METOIbI, TEOMETPUUECKAN METOJI, KEPHOMETP, BaKyyMHas
KaMmepa, BHUABl MEXaHWYECKOTO  pa3pyIICHHS TOPOA; METOABl  OIEHKH

0e3 paspyliamwIero npecca — XpynkocTh, UCTUPAEMOCTh, yIapHas BSI3KOCTb,
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MUHEpaNbl — JTAJOHBI IIKAJIbl, MPUHIUAI IlapamaHus, OTHOCUTEIbHAs IIKaja
TBEPHOCTH.

[IpakTuka: m3MepeHHe Macchl M 00bEMa 00pasloB, pPacdy€éT TUIOTHOCTH U
MOPUCTOCTH, OMNPEACICHHE XPYNKOCTH YIapoOM MOJOTKa, HCTHPAeMOCTH
HaXTa49HOW Oymaroi, IapamaHue CTaJIbHBIM HHCTPYMEHTOM, (pukcarus
pe3ynabTaTOB, OMpeAeNieHue TBEPAOCTH 0Opa3IlloB, COMOCTABICHHUE C 3TATOHHBIMU
MUHEpaJIAMH, TTIOCTPOSHUE TIKAJIBI JISI HCCIISTYEMBIX TIOPO/I.

[Ipodeccun, paccmarpuBaeMbIe B paMKax Tporiecca: (PU3UK — HCCIIeI0BATENb
TOPHBIX TTOPOJI, HHXKEHEP — UCIIBITATEITh

2.4. Ynueepcanvnvie mexnonozuueckue npovyeccol: XumuueckKuii anaaius

Teopusi: BUABI TPOO — pyabl, IMOYBBI, IUIAMBI, OE30MaCHBIC METOJIBI
MOJICOTOBKM B IIKOJIBHOW JIa0OpaTOpUM — pPYYHOE H3MENIBUCHHUE B CTYIIKE,
NIPOCEHBaHMUE, TPUTOTOBJICHUE BOJHOM BBITSKKM (HacTos); mpaBuia Th: CHU3,
BBITSDKKA, paboTa TOJNBKO C pa30aBlIE€HHBIMU pacTBOpaMH; (PHUIbTpaIus, HOHBI
METaJJIOB B pacTBOpe; IBeTHble peakuumn — Fe** ¢ pomanumom (kpacHoe
okpamuBanue), Fe** ¢ menousto (Oypeiii ocamoxk Fe(OH)s), Cu** ¢ ammmakom
(témao — cunmii xkomiuiekc [Cu(NHs)«]*"), Cu** c mienoubio (CHHUN OCaAIOK
Cu(OH)2); mpocrasi mkaiza KOJOPUMETPUU — CPABHEHHE HHTEHCHUBHOCTH IIBETA
C KOHTPOJIbHBIMH 0Opa3liaMu; TOHSATHE «OOJbIIe HOPMBI / MEHBIIE HOPMBI»,
kKauecTBo Boabl — pH, obmas x&éctkocth; [IJIK Tsokénbix meramtos (Pb, Zn, Cd)
MIPOCTHIM A3BIKOM; UCTOYHHKH 3aTPS3HEHUS — XBOCTOXPAHWIIHIINA, KAPHEPHBIE BOJIHI,
OBITOBOM JIpeHaXX; 0€30MacCHBIE METO/IBI IKCIIPECC — aHAIH3A.

[Ipaktuka: wm3MenpyeHue oOpasla B CTYNKe, MPOCEUBAHHE YEpPEe3 CHTO,
MPUTOTOBJIICHUE BOJHOW BBITSOKKH, GUIbTpAlUsS dYepe3 OyMakHbIM GUIBTP,
3aMojHeHNEe JKypHajia MPOOOMOATOTOBKH, TMPOBEACHUE I[BETHBIX PEAKIIHi
Ha Fe u Cu B mpobax; cpaBHEHHE HHTCHCUBHOCTH OKPACKH C dTAJOHHOW MIKAJIOM
(TToTyKoTMYeCTBEHHAS OIICHKA: BBICOKOE / cpeHee / HU3KOE COJIepiKaHue); MPOCTOM
pacu€T W 3arnoJHEHWE KApTOYKW aHanu3a, u3MepeHue pH yHuBepcambHOM
WHJMKATOpHOW OyMarod wiu mKodbHBIM pH — MeTpoMm; ompeneiieHue oOIIeit

JKECTKOCTH BOABI TCCT — Ha60pOM HJIX MBUJIBHBIM METOAOM; DKCIIPECC — TCCThI HA Pb,
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Zn, Cd uHIWKAaTOPHBIMH IOJIOCKAMH; OIICHKAa O€30MacCHOCTH BOIBI IO I[BETOBOMU
ikasne; oopMieHre SKOJIOTHUECKON KapTOYKUA BOJTHOTO 00BEKTA.

[Ipodeccun, paccmarpuBaemMbie B paMKax IMpoliecca: TeOXUMUK, IKOJIOT.

2.5 Ynueepcanvnuvie mexnonocuueckue npoyeccor: Kapmozpagua u 'HC —
mexHono02uu

Teopusi: Tomorpaduueckue OCHOBBI, JIETE€HIbI KapT, Treojoruyeckas
CUMBOJIMKA, YCJIOBHBIE 3HAKH, YCTPOWCTBO KBajpokomnTepa — Kamepa, GPS,
NOJIETHBIM KOHTPOJIIEP; THMBI CHEMOK — OpPTO(POTO, TpaccoBas, OOJAKO TOYEK;
npaBuia O€30MaCHOCTH;, pEerucTpanus B CUCTEME «ATJIaHT», IMpaBuUiia
MUJIOTUPOBAHUS, PEKUMBI TIOJIETA, aBAPUIHBIC CUTYAIIMU, METEOMUHUMYM, UMIIOPT
oprodororuiana, popmartsl obsiaka Touek, nocrpoenue [IMP, cpaBHeHHE TOUHOCTH
¢ gaaaeiMu  SRTM, coBmemenne pAaHHbIX BAC, TeOJOrM4YecKHX CIOEB,
CITyTHUKOBBIX CHUMKOB; KapTa pelibeda, THAPOTreoIOT s, BEIXOIbI TTOPOI.

[IpakTuka: 4YTeHHE TOTOBBIX KapT, MOCTpOeHHE TMpoduis MO Kapre,
oopMIIeHHE JIETEHbI, MJIAHUPOBAHUE MOJETHOrO 3aJaHUsl — MapIIPyT, BHICOTA,
nepekpbiTie; mnoarotopka BAC k pabGore, oTpaOoTka B3NETAa U MOCAAKH
Ha CUMYJISITOPE; MOJET MO 3aIaHHOMY MapuIpyTy; ChEMKa BUPTYATbHOTO OOBEKTa;
BBINIOJIHEHUE HOPMATUBOB Ha CUMYJSATOpE, UMIOPT AaHHBIX B QGIS, moctpoenue
[IMP, skcmopT pe3yiabTaToB, aHAJIM3 TOYHOCTH, CO3/JaHUE KapTorpaduyecKux
MaTEpHUANIOB — KapTa penbeda, pacCTUTETbHOCTH, HUHPPACTPYKTYPHI, T€0JIOTHH

IIpodeccun, paccmarpuBaembie B pamkax mporecca: ['MIC — crenuaimct,
oneparop BAC.

2.6 Yuueepcanvnoie mexnonozuuecKue npoueccol: Paooma
¢ 2ceooe3uueckum ooopyoosanuem

Teopust: cuctemMbl KOOPJWHAT; BUJIBI F€OJAEC3UYECKUX M3MEPEHUIl; TEXHUKA
OezomacHOocTH mpu  paboTe HA  MECTHOCTH, TPUHIMI  CIIyTHHUKOBOTO
MO3ULIMOHUPOBAHUS, TUIIBI IPUEMHHUKOB, TOUHOCTh M3MEPEHUMN, PEKUMBI PadOTHI,
YCTPOMCTBO TaxeoMeTpa M HUBEIHpA; YIJIOBblE M JMHEHHbIE W3MEPEHUS;
F€OMETPUYECKOE U TPUTOHOMETPUUECKOE HUBEIHMpOBaHHE, (OpMaThl KOOpPJUHAT,

skcnopT gaHHbIX B AutoCAD/Credo, noctpoeHue Tonorpaduyeckux CXem.
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[Ipaktuka: nacTpykTax no Th, 3HaKOMCTBO ¢ 000pyAOBaHUEM, ONIPEIETICHUE
KOOpPAMHAT TOYEK HAa MECTHOCTH, 3aKJaJKa IHKeTa, 3KcnopT naHHbIX B [IK,
U3MEpPEHUE TMPEBBIIICHUNA, pa30uMBKa NHKETaka, BEJCHHE I0JEBOr0 >KypHaa,
IIOCTPOEHUE TONOrpa)UuecKoro IjiaHa, HAHECEHHE TOPU30HTAIEH M OTMETOK
BBICOT.

IIpodeccun, paccmarpuBaeMble B paMKax IpoLecca: Fe0e3HUCT.

2.1 YHuueepcanvnuvle mexnonozuueckue npoyeccvl: Moodenuposanue
2€e07102u1ecKuUxX npoueccos

Teopusi: MeTOABl HWHTEPIHOJISIIIUK, BapuOrpaMma, KPUTHHT, TOCTPOCHUE
W30JIMHUNA 110 TOYEYHBIM JIaHHBIM, JaHHBIE KapoTa)ka, KOPPEJsIus IIacTOB,
JIUTOJIOTUYECKAsi KOJIOHKA, MapKupyromue ropuzontsl, [10 ans moaenupoBanus,
0J10uHas MOJIeTTb, (HOPMYJIBI TIOICUETA 3aI1aCOB.

[IpakTtuka: pacuétel B Excel, mocTpoeHue M30JMHUEI, aHAIN3 BapUOTPaAMM,
MOCTPOEHUE TEOJIOTUUECKOI0 pa3pe3a BpPYyUYHYIO U B MporpaMme, yBsA3Ka
C ONHCAaHHWEM KepHa, MOCTPOCHUE MPOCTOM OJIOYHOW MOJEIH, OIleHKa 00BEMa
PYAHOTO TeJla, pacy€T 3amacos.

[Ipodeccun, paccMarpuBaemMble B paMKax IIporecca: Te€OCTaTUCTHK,
MOJIEJILEP MECTOPOKICHUH.

2.8 YHueepcanvnvle mexmnonozuueckue npoueccvl: Paboma ¢ xepnamu
u paspezamu

Teopusi: mapaMeTpbl ONMUCAHUA — IBET, CTPYKTypa, COCTaB, IIEMEHTAIlUS;
KypHaJ1 OIHKCaHWsA, IMA0JOH Tmacrmopra KepHa, Y® — gjamma, ¢Qusuka
dayopecieHIINM, KOJJIGKTOPCKHUE CBOMCTBA MOPOJ, OICGHKAa HACHIIICHHOCTH,
JarpaMMbl KapoTaxa.

[IpakTka: MOJHOE ONMHCAHWE KEpHA MO IMAOJIOHY, 3allOJHEHHE >KypHaa,
ONPEJICIICHUE JIUTOJIOTUYECKOTO THUIMA, aHAIU3 KepHa noja YP — jaMmou, OICHKa
He(TEHACHIIIEHHOCTH.

[Ipodeccun, paccmaTpuBaeMble B paMKax IpoIecca: JUTOJIOT, TeOhU3UK —

HUHTEPIPETATOP.
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3. IloaroroBKa M 3a1MTA pPelICHUS

IIpakTHKa: MOArOTOBKA MPE3EHTALUU I'OTOBOU Npoxykuuu. IlpeseHranus

PE3YIBTATOB U PCKOMCHAAIUHU 110 ONITUMHU3AlIUN aBTOMATHU3 Al H. O6paTHa;1 CBA3b.

4. Keii¢c — 4eMIIUOHAT

[IpakTuka: UTOrOBBIM KOHTPOJIb B (hOpME KeiiC — ueMIHoHaTa, 3alluTa Kenca.

1.3.8 JlaGopaTopusi JHepPreTHKH

YueOHbIi (TeMaTUYECKU ) TTaH

Tabnuma 8
Kouun4yecTBo yacos
Ne . ®opmbl aTTecTALMHI/
Ha3Banue keiica, TeMbl
n/n Teoon | Tipakxt KOHTPOJIS
Bcero P p
| HKa
1. | BBoauslii pa3men 4 1 3
VYcTHbI onpoc
BBonnoe 3anstue. Mactpykrax no Th. poc,
1.1 2 1 1 BXOJHAs JUarHOCTHKA
Becena «UTo 3HAYUT OBITH YECTHBEIM?)
(TecTupoBaHue)
Hcropust TexHMUeCcKnX N300peTeCHUH.
1.2 | JoctmxeHHs ypalbCKHX KOHCTPYKTOPOB. 2 0 2 [TpakTnueckas padota
Wrpa Ha kxomangoo0Opa3oBaHue
YHuBepcajiabHble TEXHOJIOTHYECKHE
2. P 134 | 42 92
npouecchl
VYcrHblii onpoc
2.1 | ITpou3BOACTBO SHEPTUU 14 6 8 poc,
IpaKTHyeckas padorta
VYcrHblii onpoc
2.2 | Tlepenaya u pacrpeicliCHHE YHEPTHH 20 4 16 poc,
IpaKTHyeckas padoTta
VYcrHblii onpoc
2.3 | XpaHeHue SHEPrun 24 12 12 poc,
paKTHYeckas padoTta
YcTHBIH onpoc,
24 OHeprodhHeKTUBHOCTH 20 4 16 npakThyeckas padora.
" | 1 sHeprocHabx)eHue [TpomexyTOUHBII
KOHTPOJITb
Hcnonb3oBanne BO30OHOBISEMBIX
2.5 20 6 14 [IpakTrueckas padora
HWCTOYHUKOB SHEPTUHU
26 ODKOJIOTHYECKUHN MEHEKMEHT 20 6 14 YcTHBIN onpoc,
" | ¥ pallMOHATILHOE MCIIOJIb30BaHUE PECYPCOB paKTHYecKas padoTta
27 Hudposuzamus 1 aBToMaTH3AIHSL 16 4 12 YcTHBIN onpoc,
" | DHEPreTHYECKUX CHCTEM paKTHYecKas padoTta
YcTHBIN onpoc,
3 | lHoaroroBka M 3aMTa pelIeHust 2 0 2 npakTHYecKas paboTa,
WTOroBbiii KOHTPOJIb
4. | Keiic — yeMnuoHaT 4 0 4 [TpakTudeckas padota
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Bcero: 144 43 101

* Habop YHUEDCATLHBIX MEXHONO2UHECKUX NPOYECcco8 Onpeoensiemcs UHOUSUOYATbHO NOO pelieHue

Kaoicoo2o Ketica U MOJICem BapbuposamvCsi 6 3A6UCUMOCIU OM OMPACciU, MeMAMUuKy U CIOHCHOCMU Kelicd.
B 3asucumocmu om nocmaenennou 3adauu u3z obweeo nepeurs npoyeccog (coop u obpabomka npoo,
MUKPOCKONUYECKUL AHAIU3, AHAIU3 PUBUHECKUX C8OUCMS, Xumuyeckull ananus, kapmoepagus u I UC — mexnonozuu,
MOOEUPOsanUe 2e0102UYeCKUX Npoyeccos, paboma ¢ KEPHAMU U pa3pe3ami, OYeHKAd IKOIO0SUYECKUX DPUCKOB)
sblOUpalomcs me, Komopvle Hauboiee NOJHO NO360NAION PACKPLIMb NPOOIeMAMUKY U HAUMU ONMUMAIbHOE

peueHue.

Conep:kanmne yueOHOro jiaHa

1. BBoanblii pa3aen

1.1 Béoonoe 3anamue. Hncmpyxkmaoic no Th. beceoa «UYmo 3nauum ovimo
yecmHuovim?»

Teopusi:  uHcTpykTasxk mo Th,  oOcyxaeHue  TOpPOXKHOM  KapThl
C 3aIUTAaHUPOBAHHBIMM KOHKYpCaMu, MpopaboTka HieH, TUIaHbl Ha y4eOHBINA TOI,
AHTUKOPPYNIIMOHHOE MPOCBEIICHUE.

[IpakTHka: BHIIOTHEHNE 3a1aHUN BXOHON AUATHOCTUKH.

1.2 Hcmopua mexnuyeckux uzodpemenuit. /locmudicenus ypanbcKux
Koncmpykmopos. Hzpa na komanoooopasoeanue

Teopusi: u300peTeHHUs] APEBHEWIIMX BpPEMEH U TIepUoJa CTaHOBICHUS
UHyCTPHAIBHOW IUBHIM3AIUKA (OT peMecia K manydaktype). [IpoMbIuIeHHBIH
u TexHuueckud mnepeBopor koHna XVIII — nagama XIX B. Kpynneimmue
TEXHUYECKHE JOCTHKEHUSI U BHEAPEHUE MALIWHHOW TEXHUKU B MPOMBIILICHHOCTD.
N300peTennst u TexHUuYeckue IOCTKeHHs XX B. u mpu mepexome k XXI
MOCTHHIYCTPHAILHOMY BEKY Ha UX OCHOBE. YUE€HBbIC, HH)KCHEPHI, M300peTaTenu
Ypanbckoro peruoxa.

[IpakTyka: KOMaHJHas Wrpa, UEeIb KOTOPOW — OOBSCHATH CIOBA CBOUM
TOBapHIllaM Mo KoMaHJie 0€3 UCIOIb30BaHUSI OJJHOKOPEHHBIX CJIOB U )KECTOB.

2. YHHBepcaJbHbIe TEXHOJOTHYECKHUE PO ecChl:

2.1 Ilpouzeoocmeo Inepeuu

Teopusi: OCHOBBI TIpeoOpa3oBaHUS TEIUIOBOM, MEXaHUYECKOM, SACPHOU
U BO30OHOBIISIEMOM SHEpPruu B dJeKTpuueckyro. [lpuHuunel paboThl TypOHH,

PEaKTOpOB, (b OTO3NEKTPUYECKHUX naHenein U BETPOT€HEPATOPOB.
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TepMoauHamMuyeckre HUKIbI U (AKTOPBI, BIUAIOMINE HA KO3(PPUUIUEHT MOIE3HOTO
neictBuss. CrnocoObl peryjaupoBaHds MOIIHOCTH TreHepaTopoB. TpeOoBaHus
K HaA&KHOCTU U Oe3onacHocTU. [IporHo3upoBanue BbIpaOOTKH BO30OHOBIsIEMON
SHEPrUU MO METEOJAHHBIM.

[Ipaktuka: pacué€r BbIPAaOOTKM COJHEYHOW MaHENd MpPU HU3MEHEHUHU yria
HakJioHa. OrmnpeneneHye ONTHUMAJIBbHOM 3arpy3kd TypOUMHBI 1O rpaduky
notpebyenus. MojaenupoBaHue padoTbl U30TOMHOTO UCTOYHUKA JJIsI KOCMUYECKOT0
annapara. Ilon6op ruOpuaHONW cHUCTEMBbI UIsi aBTOHOMHOro o0ObekTa. Pacuér
HSKOHOMMH TOILJIMBA MPU MEPEeBOJIE KOTEIBHOM Ha Ouomaccy.

[Ipodeccun, paccmarpuBaeMble B paMKax MpoleEcca: HWHXKEHEp —
TEIUIOTEXHUK, CIICHUATUCT 110 BO3OOHOBIIIEMBIM UCTOYHUKAM YHEPTHUU.

2.2 Ilepedaua u pacnpeodenenue Inepeuu

Teopusi: OCHOBBI Nepeayu 3IEKTPOIHEPTUM MO JUHUSAM AJIEKTPONEPEIAUN.
AKXTUBHas U peakTUBHAasi MOLUIHOCTh, IOTEPH B MPOBOJAX U CIIOCOOBI UX CHUKECHHUS.
[TpuHnuBl paboTHl TpaHCHOPMATOPHBIX MOACTAHLIUN. 3aluTa CeTeN OT KOPOTKHUX
3aMBIKaHW U neperpy3ok. Tormonoruu pacnpeaennurenbHbix ceteil. [lepeximouenne
KOHpUrypauuu cetu. TpeOoBaHUs K HAIEKHOCTHU 3JIEKTPOCHAOKEHNUS.

IIpakTuka: pacd€r MmoTepb B JMHUU IIPU Pa3HBIX YPOBHAX HAIPSLKCHMS.
Beibop ceuenus kabens Juis  nonkimoueHus uexa. lloctpoeHue  cxembl
pacnpeneneHusl JHEPruy C pacCTaHOBKOM 3alIUTHBIX anmnapaTtoB. MoJeaupoBaHue
ABAPUMHOTO OTKIIOYEHHS M IIEPEKIIOUEHUS Ha pPE3EpBHYIO cxemy. Pacuér
KOMITIEHCAllUA PEAKTUBHOW MOITHOCTH.

[Ipodeccun, paccMarpuBaeMble B paMKax [poLecca: HWHXKEHEep —
ANEKTPOTEXHUK, CIEUAINCT [10 CUCTEMAM yUYETA AIEKTPOIHEPTUH, FIEKTPOMOHTED
JIMHUM JJIEKTpOoIepeaay.

2.3 Xpanenue snepeuu

Teopusi: 0CHOBBI pabOThl XUMHYECKHMX UCTOYHUKOB TOKA. XapaKTEPUCTUKU
akkyMmyisiTopoB.  IIpuHuummbel  paboThl  BOJOPOAHOrO  LUKIA. TpeboBaHMS

Oe3omacHOCTH MpH  paboOTe C HAKOMUTEISIMU | BOAOpoJaoM. (OcoOEeHHOCTH
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AKKyMYJISITOPOB I 3KCTPEMAaJbHBIX YCJIOBUW. METOABl YIPaBICHUS 3apsAIOM
U pa3psIoM.

[IpakTuka: pacuér €MKOCTH aKKyMYJSATOPHOM OaTapeu sl KOCMUYECKOIO
anmapata. [lonGop HakomuTenst Jsl CrilaKUBaHUsT MUKOB MOTpeOsieHus. Pacuér
KOJIMYECTBa BOJOPOJA JJIs TOIUIMBHOrO 3jieMeHTa. [IpoekTupoBanue OydepHOro
HAKOIUTENS AJIA 3apsIIHON CTAaHIIUU 3JIEKTPOMOOUIIEH.

[Ipodeccun, paccmaTpuBaemble B paMKax I@polLecca: HWHXKEHep —
AKKyMYJSTOPIIUK,  CHEIHUAJUCT IO BOJOPOAHOM  DHEPreTUKE,  TEXHUK
10 00CITY>)KMBaHUIO aKKYMYJISITOPOB.

2.4 Juepzoighpexkmusnocme u Inepzocoepescenue

Teopusi: OCHOBBI PHEpProayanuTa U METO/bl BhIABIECHUS MoTepb. [laccuBHBIE
U aKTUBHBIE Mephl dHeprocoepexxkenus. CTpyKTypa YMHOTO 37aHUs. AJITOPUTMBI
aBTOMAaTHYECKOT0 YIPABJIEHUS OCBEIICHUEM, OTOINICHUEM U BEHTHIIALIUEH.

[IpakTuka: TemIOBM3MOHHOE oOOCHeoBaHME MakeTa 3JaHud. Pacuér
SKOHOMHUM TIIpM 3aMEHe JaMn Ha cBeroguoaHsle. Co3gaHue anropurma
ABTOMAaTHYECKOTO OTKIIFOYEHUSI OCBEHIEHUA. PacuéT OKymaemMoCTH yTEeIUICHUs
u pexyneparopa. CocTaBlI€HHE SHEPreTUYECKOrO NacopTa MPEINPUATHS.

[Ipodeccun, paccmaTpruBaembie B paMKax MpoIiecca: HHKEHEP — SHEPTeTHK,
MOHTAXHUK CUCTEM aBTOMATHU3aLIUH.

2.5 Hcnonv3oeanue 60300H061AeMbIX UCHOYHUKOS IHEPIUU

Teopusi: ¢usznueckue OCHOBBI PAOOTHI CONHEYHOrO »diemeHTa. CXeMbl
coenuHenus manenedt. [lpunHnun paboTel  BeTporeHeparopa. buorasosbie
YCTaHOBKU. buOTONMNMBO pa3HbIx mnokojeHui. [IporHozupoBaHue BBIPAOOTKH
BO300HOBIISIEMOI SHEPTUH.

[IpakTrka: CHTHE BOJIBT — AMIIEPHOW XapaKTEPUCTUKHA COJTHEUYHOW MaHEIU.
Pacuér BbIpabOTKH  BeTporeHepaTopa Mg pa3HOM  CKOPOCTH  BeTpa.
[IpoexTupoBanue CONHEUYHOW 3apsiAHON cTaHuuu. Pacuér oObéMa OmopeakTopa
JU1s mostydeHust 6uorasa. [Togboop ruGpuaHON CUCTEMBI 1M1 YAAIEHHOTO 00bEKTA.

[Ipodeccun, paccmaTpuBaeMble B paMKax Ipolecca:  CIEUaTUCT

I10 BECTPOBLIM Typ6I/IHaM, MOHTA)KHHUK COJIHCUHBIX ITaHEJICH.
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2.6 Jkonocuueckuit MmeneOdHCMEHmM U PAUUOHATIbHOE UCHONb306AHUE
pecypcoé

Teopusi: OCHOBHBIE 3arpA3HUTENN YHEPreTUKU. [lapHUKOBBIE ra3el. MeToabl
MOHUTOpHUHTa BhIOpocOoB. KoHuenmust yriaepoaHoro ciena. MeToasl yTUIN3aluu
0oTX00B 2HepreTuku. HopmatuBHas 6a3a.

[Ipaktuka: pacy€T BBHIOPOCOB OT KOTEJIbHOW. 3allOJIHEHHE KypHaia
MOHUTOpPHHTA BBIOpOCOB. Pa3paboTka cuCTeMBbl peryaupoBaHusi ropeHusi. Pacuér
YIIAEPOJHOTO clefa 3apsaKud dJekTpoMoOuis. CocTaBieHHUE CXEMbl YTUIIU3AIUU
O0TpabOTaHHBIX aKKYMYJISATOPOB.

[Ipodeccun, paccmatpuBaeMble B paMKax Mpoliecca: MHXEHEP — JKOJIOT,
CIIENUAJIUCT TIO YTWUJIU3AIMU OTXOJOB, OIEpaTop MycOoporepepadaThIBAIOIIETO
3aBOJIA.

2.7 Hugpposuzayusn u agmomamu3ayus IHep2emuydecKux CUcmem

Teopusi: apxutekrypa cucteM MHTepHera Bemedt B sHepreTuke. Tumsl 6a3
JaHHBIX. METOIbI MPOTHO3UPOBAHUS HArPy3KU. AJITOPUTMBI ONITUMU3ALMHN PaOOThI
sHeprocuctemsl. L{udposbie nBOMHUKH. MeTOIbI MPETUKTUBHOM TUATHOCTUKHU.

[Ipaktuka: co3gaHue cucTeMbl cOOpa JaHHBIX O  TOTPEOJICHUH
aNeKTpodHepruu. Pa3paboTka anroputmMa MPOTHO3UPOBAHHUS  MOTPEOICHUS.
Cozmanue mu¢poBoro IBOMHHMKA ydacTKa ceTH. HacTpoiika aBTOMATHYECKOTO
yBEAOMJIEHUsT ~ MpuU  mpeBbiieHMH  BuOpamuu.  [loctpoenue — manenu
HHEPrONOTPEOICHUS IPEATPHUSITHS.

[Ipodeccun,  paccmarpuBaemple B paMKax  Mpolecca:  HHXKEHEp
1m0 MHGOPMAIIMOHHBIM CUCTEMAaM B DHEPTeTHKE, CIICIIUATUCT MO OOJIBIINM JaHHBIM
B DHEPreTHKE, TEXHUK M0 OOCTYKUBAHUIO CUCTEM aBTOMATU3AIINH.

3. IloaroroBka W 3alIUTA pelIeHUst

[IpakTuka: MOArOTOBKA MPE3C€HTAIMM TOTOBOW MpOoAyKuuu. lIpeseHtanus
pEe3yAbTAaTOB U pEKOMEHAAIMU 0 onTuMu3anuu. O0paTHas CBs3b.

4. Keiic — yeMIHOHAT

[IpakTHKa: UTOroBBIM KOHTPOJIL B JOpME KEHC — YEMITMOHATA, 3allliTa Keiica.
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H NMPOU3BOJACTBA

VYueOHbIil (TeMaTU4YEeCKU) T1aH

1.3.9 Jlabopatopusi un(ppoBOro NpoeKTUPOBAHMS, IPOTOTUIIMPOBAHUS

Tabnuma 9
KosunyecTBo yacoB
Ne . ®opmbl aTTecTALMHI/
Ha3Banue keiica, TeMbI
n/n Teoon | TIpakt KOHTPOJIS
Bcero P P
| KA
1. | BBoauslii pazaen 4 1 3
YeTHbI onpoc,
Beoanoe 3anarue. MacTpykrax no Th.
1.1 2 1 1 BXOJHAs JMarHOCTHKA
becena «4To 3HAUUT OBITH YECTHBIM 7))
(TecTupoBaHUe)
WcTtopus TexHn4ecknx n300peTeHuil.
1.2 | JlocTmkeHus ypalbCKUX KOHCTPYKTOPOB. 2 0 2 [IpakTrueckas padota
Hrpa na xomana000pazoBanue
o * YHuBepcaibHbIE TEXHOJIOTHYECKHE 134 " 100
’ MPOoIECChI
21 [IpoekTupoBaHue 1 MOJIETUPOBAHKUE 16 4 12 YcTHbI onpoc,
' (CAD/CAM) npaKkThyeckas padbora
9 [IporoTunupoBanue v aJINTUBHBIC 19 ) 10 YcTHbli onpoc,
) TEXHOJIOTMH paKTHYecKas padoTta
23 | M 20 4 16 YcTHbI onpoc,
. €XaHMKa U JIEKTPOHHKA HpAKTHYECKas paboTa
YcrHbli onpoc,
IpaKTHyeckas padora.
2.4 | DIeKTpOTEXHHKA U CXEMOTEXHUKA 20 4 16 P pabo
[TpomexyTouHbIit
KOHTPOJIb
2.5 | Unrepuer Bemeii (10T) 20 8 12 [TpakTuyeckas paboTa
26 Pa3paboTtka npunoxxeHuit 12 4 g YcTHBIH onpoc,
' 1 BeO — mHTEpdEiicoB npakThyeckas padbora
27 BupryanbHas u 101. peaabHOCTh 19 4 g YcTHBIH onpoc,
: (VR/AR) npaKkThyeckas padbora
28 5 12 ) 10 YcTHBIH onpoc,
. [IpomblieHHass pOOOTOTEXHUKA NpaKTHYecKas paboTa
29 I'padmyeckuii u3aifH 1 aHUMAIHS 10 2 8 YeTblit onpoc,
' MpaKTH4eckas paborta
YcTHBIN onpoc,
3. IToaroroBka m 3ammura pemeHus 2 0 2 MIpaKTUYIeCKas paGOTa
WTOorossiii KOHTPOJIb
4. | Keiic — yeMnuoHar 4 0 4 3amuTa KeicoB
Bceero: | 144 35 109

* Habop yHueepcanbnblx mexHoi02UYecKUx Npoyeccos onpedensiemcs UHOUSUOYANbHO NOO peuieHue

Kaoic0020 Kelica u Modcem eapvupoeamvCs 6 3d6UCUMOCmU  Oom ompaciu, memamuKku U CIP0IAHCHOCmU Ketica.
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B 3asucumocmu om nocmasnenuol 3adauu u3 00uge20 nepeuHs npoyeccog (coop u obpabomra npoo,
MUKPOCKONUYECKULL AHANIU3, AHAU3 PUBUYECKUX C8OUCMS, Xumuyeckull ananus, kapmoepagus u I UC — mexuonozuu,
MOOeUposanue 2e0102UYeCKUX Npoyeccos, paboma ¢ KEPHAMU U pA3pe3amu, OYeHKAd IKOI0SUYECKUX DPUCKOB)
sblOUpalomcs. me, Komopwvle Haubonee NOAHO NO360JAIOM PACKPLIMG NPOOIeMAmMUKy U HAumu OnmumMaibHoe

peueHue.

Conep:kanmne yueOHOro IjiaHa

1. BBoaublii pa3nen

1.1 Béoonoe 3anamue. Hncmpyxkmaoic no Th. beceoa « Ymo 3nauum ovimop
yecmHuovim?»

Teopusi:  uHcTpykTask  mo Th,  oOcyxaeHue  TOpPOXKHOM  KapThl
C 3alTAaHUPOBAHHBIMM KOHKYpCaMu, MpopadboTka HieH, MIaHbl Ha y4eOHBIA TOI,
AHTUKOPPYHIMOHHOE TIPOCBELICHUE.

[IpakTrKa: BHIMOJHEHUE 3aJaHUI BXOJJHOW JTUArHOCTUKH.

1.2 Hcemopusa mexnuueckux uzodpemenuit. /locmudicenus ypanbcKux
Koncmpykmopos. Hzpa na komanoooopasoeanue

Teopusi: u300peTeHUsT APEBHEMIIMX BpPEMEH U TEpHOJa CTaHOBIEHUS
UHAYCTpUAIBHON HUBWIM3AIUU (0T peMecna kK mManydakrtype). [IpombinuieHHbIN
u TexHuueckud mnepeBopor kKoHna XVIII — nagama XIX B. Kpynneiimmue
TEXHUYECKHE JOCTHKEHUSI U BHEAPEHUE MALIMHHONW TEXHUKU B MPOMBIILICHHOCTD.
N3o00perennss m TexHuuyeckwe aocTwkeHus XX B. U npu mepexoae k XXI
NOCTUHYCTPUALHOMY BEKY Ha WX OCHOBE. YUeHbIC, UHXKEHEPHI, N300peTarenu
Ypanbckoro peruoHa.

[IpakTuka: KOMaHJOHas Wrpa, UEIb KOTOPOW — OOBICHATH CIOBA CBOUM
TOBApHUIIAM IO KOMaH i€ 0€3 UCTOIb30BaHUs OJJHOKOPEHHBIX CJIOB U JKECTOB.

2. YHHBepcajbHbIE TEXHOJOTHYECKHUE MPOLecChl:

2.1 IlIpoekmuposanue u mooeauposanue (CAD/CAM)

Teopusi: wucropust KomnbeoTepHON Tpaduku. OOmacTh NpUMEHEHUS
00BEMHBIX TexHOJIOTHI. OCOOCHHOCTH W BO3MOKHOCTHU MPUMEHEHUS TPEXMEPHOTO
MOJICJINPOBAHUSI B COBPEMEHHOM NPOM3BOACTBE. [IpemmymiecTBa MCHOIB30BAHUSA
neyaTHelx Mojeied. IlpuHuun co3gaHus U3AETUNA TOCIOWHBIM J00aBICHUEM

Mmatepuasnia. CpaBHEHHE QIJAUTUBHOIO IPOU3BOACTBA C APYTUMH BHIAAMH
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npou3BojicTBa.  [lonsitue  OOBEMHBIX  penakTopoB. Buasl  00BEMHOTO
MozaenupoBaHusi. O030p MONYJIAPHBIX OOBEMHBIX PEAAKTOPOB [JIsi CO3JaHUs
u3zenui Ha npousBoacTse. [IoHsaTre TpEXMEPHOro MOACIUPOBAHHUS.

[IpakTuka: 3HAKOMCTBO ¢ HHTEep(eiicoM U pacloI0KEHUEM OCHOBHBIX
HHCTpYyMEHTOB. CrocoObl co3gaHus OOBEMHBIX JeTajeld ¢ MOMOIIbI0 OCHOBHBIX
dbopmooOpasyromux onepamuu.

[Ipodeccun, paccmatpuBaeMble B paMkax mpoiiecca: Muxenep, auzaitHep,
3D — monenep.

2.2 IIpomomunuposanue u a00umugHvle MexHo102Uuu

Teopusi: MOHATHE AITUTUBHBIX TEXHOJOTMH U 00bEMHOM nevaTu. [Ipuniun
CO3JaHusl M3JCIUi MyTéM TMocaoiHOro go00aBieHus Marepuana. CpaBHEHUE
aJIMTUBHOTO TPOMU3BOJCTBA C JAPYTMMM BHUJaMH Hpou3BojicTBa. Ilpenmyiectsa
Y OTPAaHUYEHUS TTOCIONHOI0 HapalMBaHus.

[IpakTuka: co3nanue TPEXMEPHOU MOJIEIIA B CHCTEME aBTOMAaTU3UPOBAHHOTO
IPOEKTUPOBaHMs. Beirpy3ka B Imporpammy IoAroToBku nedatu. Hactpoiika ciioés,
TONMIMHBI U Tmojnepxkek. llogroroBka @aitna nns newaru. Boibop Mmarepuana
no 3aaade. 3amyck neyatu. [loctoopadoTka.

[Ipodeccun, paccmaTpuBaeMbie B paMKax Ipollecca: MHXKEHEp, OornepaTop
CTaHKOB C 4IIy.

2.3 Mexanuka u IneKmpoHuKa

Teopusi: dyHmamMeHTaNbHBIE 3aKOHBI MeXaHUKH. OCHOBBI AJIEKTPOTEXHHUKH.
[lpuHIMIB pabOTHl ¥ CXEMOTEXHUKA AHAIOTOBBIX U IU(MPOBBIX YCTPOMCTB.

OCHOBBI 513bIKa TPOrPaMMUPOBAHUS. AHAIN3 ANEKTPUUECKHUX LIETIEN TOCTOSHHOTO
U IEPEMEHHOTO0 TOKa. AHajoroBas u mu@poBas CXEeMOTEXHHKA. VCTOUYHUKH
MATAHUS U TIpeoOpa3oBaTed HaIMpPsHKCHUS. [TpyuHIMTIBL paboThI
AEKTPOMEXaHUYECKUX  TpeoOpazoBareneil. (OCHOBBI aBTOMAaTHUKA U TEOPUU
aBTOMaTH4YeCcKoTo yrpasieHus. Jlatuuku oOpatHou cBszu. [T/ — perynaupoBanue.

[IpakTuka: mTpoOEKTUpPOBaHUE U 00BEMHOE  MOJECIMPOBAHME  JieTajei

MexaHu3ma. Pacu€r Harpy3ok u kuHeMmatuueckux cxeM. COopka umnaika

3JICKTPOHHBIX CXEM HAa MAKETHOM WJIM nedaTHoM 1uiate. Hanucanue, KoMIussius

107



U OTJIaJIKa MPOILUMBKHU JJIs MUKPOKOHTpoJuiepa. Pacuér u cOopka AIeKTpUYECKUX
nened Ha MakeTHoOW 1uiare. Vcmonb3oBaHHWE  U3MEPUTENBHBIX  MPUOOPOB
Il JUArTHOCTUKYU U OTJIAJIKU cxeM. Pa3zBoaka nmpoCcToOM NMeYaTHOM IUIAThl B CUCTEME
aBTOMAaTHU3UPOBAHHOTO IIPOEKTUPOBAHHUS. [TonGop U MOAKJIIOUEHNE
WCTIOJIHUTENBHBIX MEXaHU3MOB K CHCTEME yIpaBlieHudA. Peanuzanus aaropurmMon
ABTOMAaTHYECKOT0 YIPABJIEHUS B KOJAE MUKPOKOHTPOJIIEPA.

[Tpodeccun: nHKEHEP — CXEMOTEXHUK, TEXHUK 10 JICKTPOHUKE.

2.4 dnekmpomexHuKka u cxemomexHuKka

Teopust: dbyHaameHTanbHble 3aKOHBI. llenu MOCTOSHHOTO M MEPEMEHHOTO
CUHYCOMJAIBHOTO TOKAa. MOIIHOCTb, CONPOTUBICHHUE, PEAKTHUBHBIE DJIEMEHTBHI.
Pe3onancuebie siBnenus. [IpuaIunm paboTel MOJyIPOBOIHUKOBBIX TprOOpoB. PaGoTa
TPAH3UCTOpPAa B KIIOYEBBIX M JIMHEUHBIX pexumax. CxeMbl YCUIIUTENEH,
BBIIpSAIMUTENICH, cTabmimm3atopoB. Jlornueckue snaeMeHThl. [IpuHIUTIBI pabOTHI
MHUKPOKOHTpOsIepoB. llonsate 0 moprax BBOJAa — BBIBOAA, TaWMepax, IIMHAX
JAHHBIX.

[IpakTuka: pacy€T MPOCTHIX U CIOKHBIX dJEKTPUUYECKUX 1erneid. COopka cxem
Ha MaKeTHOM Iuiare. M3mepenne HanpsKeHus, TOKa U CONPOTUBIICHUS C TIOMOLIBIO
MynpTUMeETpa. [locTpoeHne BOJNBT — aMIEpPHBIX XAPAKTEPUCTUK. MOHTax cxem
C MOJYNPOBOJHUKOBBIMHM KOMIIOHEHTAMH Ha IE€YATHOM IIaTE UM MAKETHOM IUIaTe.
[Tatixa xommoHeHTOB. [IpoBepka pabOTOCIOCOOHOCTH  TOJYIPOBOJTHHKOB
C oMoIIbI0 MyJbTUMETpa. HacTpolika pexkxuMoB paOOThl YCUIIUTEIBHOTO KacKaa.
COopka u oTNagka MpOCTHIX IMUMPOBBIX cxeM. Hamucanuwe mporpaMMHOTO Koja
U1 MUKPOKOHTposuiepa. lIpommrBka MUKPOKOHTpOJIIEPAa U OTJIAJKA ITPOTPAMMBL.
Co3znanue mpocToro yCTpoicTBa ¢ MU(GPOBBIM YIIPABICHHEM.

[Tpodeccun, paccmarpruBaeMbie B paMKax mpoliecca: HHXEHEP — dJIEKTPHK,
TEXHUK 110 PEMOHTY 3JIEKTPOHHOTO 000PY10BaHUSI.

2.5 Humepnem eewei (10T)

Teopusi: koHuenuuss MHTepHeTa Bemend. ApXUTEKTypa CHCTEM: KOHEYHBIE
YCTpOMCTBaA, MUIO3bI, oOnauyHas 1uiatdpopma. Tumbl MHUKPOKOHTPOJUIEPOB

I I/IHTepHeTa BGI].IGIZ. BI/II[BI JaTYUKOB U HUCIIOJTHUTCIBbHBIX MCXAHHN3MOB.
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OHeprosppexTuBHbIE pexUMbl paboThl. becripoBoaHbie nHTEpPEichl. [IpoTokobI
nepenayn AaHHbIX. [I[pUHLMIBI KIMEHT — CEpBEPHOro B3auMoaeucTBUS. OCHOBBI
kubepoe3onacHocTu st Mutepuera Bemeid. Ponb 06maunbix miaatdopMm B coope,
XpaHCHUU U aHaidu3e JaHHBIX. KoHIenus TyMaHHBIX BbIUMCICHUH. [IpuHIUIBI
aHanu3a JAHHBIX M TMPEIUKTUBHOM aHANUTUKHU. Pa3zpaboTka MOIb30BATEIBCKUX
MHTEP(PENCOB 111 MOHUTOPUHTA U YIIPABJICHUS.

[IpakTuka: MOAKIIOUYEHUE JATYUKOB U HMCIOJHUTENbHBIX MEXaHHU3MOB
K MUKpOKOHTposuiepy. CyuThIBAaHHWE JAHHBIX C CEHCOPOB U YIpaBJICHHE
yCTpOICTBaMU 4Yepe3 BbIXOJHbIe NMHUHBI. (Co3JaHME MakeTa YMHOI'O YCTpPOMCTBA.
Hactpoiika 0ecnipoBOAHOTO COEIMHEHUsS Ha MUKpOKOHTposuiepe. IlyOmukarus
JAHHBIX OT JaTYMKa B 00JIaKO WJIM Ha JIOKAJIbHBIN Opokep 1o npotokony. Coznanue
OpOCTOM MaHenu [Jisl BU3yalIM3alliud JaHHBIX. Peructpamnus ycTponcTBa
Ha oOnayHoi marpopme WurepHera Bemel. Hacrtpoiika mnpaBun o0pabOTKH
BXOJAIMX AaHHBIX. Co3laHue mpocToro BeO® — WHTepdeica WM MOOHIBHOTO
OPWIOXKEHUsT IS OTOOpakKeHHsl  TEeJIEeMETPUU W OTIpPaBKU  KOMaH]
Ha YCTPOMCTBO.

[Ipodeccun, paccmaTpuBaembie B pamKkax mpolecca: wuHxenep loT,
CHEIUAKCT 10 BCTPAaUBAEMbIM CUCTEMAaM.

2.6 Pazpabomka npunoscenuil u 6ed6 — unmepgeicoe

Teopus: ananu3 TpeOOBaHUM K MTPUIIOKECHHIO WK BeO — nHTEpdeticy. Beioop
apXUTEKTYpbl M  TEXHOJOTMYECKOro cTeKka. [IpuHIUMIBI NpOeKTHpOBAHUS
MOJIb30BATENILCKOT0 MHTEp(eiica U MOIB30BaTENBCKOrO ONbITa. OCHOBBI KIUEHT —
CEPBEPHOI0 B3aMMOJEHCTBHsI. MeToabl TECTUPOBAHUSA M OTIAAKU IPOrPaMMHOIO
o0ecreueHHs!. [TpuHLIMIIBL pa3BEPTHIBAHHUS U CONPOBOXKACHUSI.
[Ipaktuka: IIpoexTupoBaHWe CTPYKTYphl W MakeToB uHTepdeiica. Hactpoiika
cpenbl pa3paboTku. Hanmcanue nDporpaMMHOro Koja KIMEHTCKOM YacCTH.
Pa3pabotka cepBepHO#l JlorMkuM W 0a3bl JaHHBIX. MHTErpamus ¢ BHEITHUMU
ycTpoiicTBaMu U cepBucamu. OTiaika M TECTHPOBAHHE PabOTOCTIOCOOHOCTH.
Pa3BépThiBaHNE TPUIOXKEHUST HA XOCTUHIe WIM 00nadyHoi 1aTdopme.

ComnpoBosxieHrne U OOHOBJICHHE.

109



[Ipodeccun, paccMarpuBaemble B paMmKax Ipoliecca: BeO — pa3pabOTUuK,
pa3paboTYNK MOOWIIBHBIX MPUII0KCHU.

2.7 Bupmyansnas u oon. peanvnocms (VR/AR)

Teopus: mHOpMalnus o0 BHUIaX BUPTyadbHOTO oOOpyaoBaHuUsA. Hcropus
MOSIBJICHUS ¥ Pa3BUTUS TEXHOJOTHHU. [IpMHIMIBI paboThl ¢ 00OpYHAOBaHHEM
U U3YYCHHE TEXHUYCCKUX XapaKTePUCTUK. 3HAKOMCTBO C HWHTepdeiicoM cpemn
pa3paboTKH. [TapameTpsr TO3UITMOHUPOBAHUS 00BEKTOB. [To3urus.
MacmrabupoBanue. HWHTepdeiic pemgakTopa JOTUKH. JlorMyeckWe  THITHI,
UX B3aMMOCBS3b. JIOTMKa TepexoioB MeEXAy creHamu. [Ipe3eHTaruss HrpoBBIX
JIBUKKOB Cc(epbl HCIONB30BaHUSA, pa3d0p CHIBHBIX © CIa0bIX CTOPOH
IPOrPaMMHOT0 00CCIICUCHHSI, BO3MOYKHOCTH MPUMEHEHHUS, HacTpolika HHTepdeiica,
0a30BbI MHCTPYMEHTapui. M3ydeHne BO3MOXHOCTH JBUKKOB JUJISI BUPTYaJbHOMN
U JIOTIOJTHEHHOW peanbHOCTH. M3yuenue wuHTepdeiica mporpamMm uisi pabOThI
¢ kogoMm. [loHsTHEe mepeMeHHON M 6a30BBIX KOHCTPYKIUU. V3yueHue CTpyKTyphl
nporpamMMmbl. M3ydueHne MOHATHN MEepEMEHHOM, onepaTopoB, 0a30BBIX OIEpaluil.
BBon — BeiBoJI. Kak pa3pabaTsiBaeTcs MPOEKT ISl pa3IMYHbIX IUIATGOPM, OCHOBHBIE
OTIUYMS U chepbl MPUMEHEHUS.

[IpakTuka: HacTpoiika M KaauOpOBKa BHUPTYaJIbHOTO OOOpPYAOBAaHUS.
Coznanve W TO3UIMOHUPOBAaHHE OOBEKTOB B cieHe. [locTpoeHune iorudyeckux
CBs3€Ml M TEPEXOJI0B MEXIy clieHaMH. BpIOOp HMrpoBOro ABHMXKKA TMOJ 3ajady.
Hanucanue mpocTtoit mporpaMMbl ¢ IEPEMEHHBIMU U OTICPALTUSIMH.

IIpodeccun, paccMarpuBaeMble B paMKkax mporiecca: Pa3zpaborunk VR/AR
MIPUIIOKEHU M, TPOTPAMMHUCT.

2.8 Ilpomblunennas pooomomexnuxa

Teopust: coctaB podora. CucTeMbl KOOPAUHAT U MPUHIUIBI pacyéTa MyTH.
B3anmopeiictBue pobora ¢ oOopyaoBanueM. Ponbp  mporpamMmupyemMoro
JIOTUYECKOTO KOHTpoJUiepa. TEeXHHYEeCKOEe 3peHHWE M CIOCOOBI pacTro3HaBaHUS

00bekToB. [IpaBuna 6e3omacHoCTH Mpu padboTe ¢ pOOOTOM.
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[IpakTuka: co3naHue IMpoOCTOM mporpammbl JBHKeHHA. OOyueHue poboTta
npoBoakoi. Hacrtpoiika noruku 1o coObiTHIO JaTuuka. IIporpammupoBanue
oxxunanus. Hactpoiika kamepsl. O0yueHne MoMcKy OOBbEKTa MO IBETY U METKE.

[Ipodeccun, paccmatpuBaembie B  pamkax nponecca: Omneparop
MPOMBIIIJIEHHOTO po00Ta, MPOrPaMMHUCT CUCTEM MPOMBIIUICHHONW aBTOMAaTH3alUH,
TEXHUK I10 CHCTEMaM TEXHUYECKOTO 3pEHHUS.

2.9 I'pagpuueckuit ouzaiin u anumayus

Teopusi: ucrtopus rpaguueckoro nu3aiiHa OT NEPBBIX MEYATHBIX H3JAHUM
0  COBPEMEHHBIX  IMPPOBBIX  HHCTPYMEHTOB. (OOJacT  MPUMEHEHUS.
[IpeumymectBa uudpoBoro auzaiiHa. BekrtopHas u pactpoBas rpaduka. Bumabl
anumanuu. [lonynspusie nporpammel. @opmatsl ¢aiiaoB. OCHOBBI KOMITO3HUIIUH.
Tunorpaduxa.

[IpakThka: co3gaHue MakKeTOB B BEKTOPHOM W PAacTPOBOM pEIaKTOpax.
ApanTanus auzaiiHa noj pasHele (popmatel. Co3maHue NPOCTOM aHWMAIUU C
UCIIOJIb30BaHUEM KIIIOUeBbIX KajpoB. [lombop 1BeTOoBOW TramMmbl W MIPU(DTOB.
[TocTpoeHue KOMMO3UIMU C YYETOM Hepapxuu, OanaHca W pUTMa. DKCHOPT B
HY>XHBIA opmar.

[Ipodeccun, paccmaTpuBaembie B paMKax Ipolecca: Tpaduueckuit
nu3aiiHep, Au3aiHep noaurpaduu, CrieluaiucT Mo BU3yalbHOMY KOHTEHTY.

3. Iloozomoeka u 3auyuma peuteHus

[IpakTuka: MOArOTOBKA MPE3€HTAMM TOTOBOW MpoAayKuuu. lIpeseHtanus
pe3yabTaTOB U PEKOMEHJAIUH 110 onTuMu3annu. OOpaTHast CBSI3b.

4. Keiic — uemnuonam

[IpakTrka: UTOTOBBIN KOHTPOJIb B (hOpME KEIC — UeMIMOoHaTa, 3alluTa Kenca.
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1.3.10 JIaGopaTopusi cOBpeMEeHHBIX KOHCTPYKIMOHHBIX

MaTepuajioB 1 HAHOTEXHOJI oruii

VYueOHbIil (TeMaTU4YeCKU ) T1aH

Tabmuna 10
N KosunyecTBo yacoB ®opmbl
Wi Ha3Banue keiica, TeMbl aTrecranum/
Bcero |Teopus | IlpakTuka KOHTPOI
1. | BBoauslii pa3gen 4 1 3
VYeTHBIH ompoc,
11 Beoanoe 3anarue. Muctpykraxk o Th. 5 1 1 BXOJHAas
becena «4To 3HAUUT OBITH YECTHBIM 7)) JINarHOCTUKA
(TecTupoBaHuUe)
Hcropust TexHnuecknx n300peTeHUH.
[TpaxTryeckas
1.2 | HocTmxeHus ypainbCKuX KOHCTPYKTOPOB. 2 0 2 6
Hrpa Ha xomaH1000pa3oBaHme pabota
o % YHuBepcajabHbIe TEXHOJIOTHYECKH e 134 42 92
MPOILeCChI
YcrHbli onpoc,
2.1 | MarepuanoBeaeHue 18 6 12 MpaKTHYeCcKast
pabora
YcrHbli onpoc,
2.2 | MeTto bl aHAIM3a MaTEPUAJIOB 20 4 16 MpaKTHYeCcKast
pabora
YcrHblii onpoc,
2.3 | HanomaTepuaiibl 1 HAHOTEXHOJIOTUH 24 12 12 IpaKTHYecKast
pabora
YcrHblii onpoc,
MpaKTU4ecKast
2.4 | KOHCTPYKIIMOHHBIE MaTEPUAIIBI 16 4 12 pabora.
[IpomexxyToUHbIN
KOHTPOJITb
2.5 | AlIMTUBHBIC TEXHOJIOTHI 20 6 14 Hpaxriieckas
pabora
YcTHBI onipoc,
2.6 | YMHbIe MaTepuabl 20 6 14 IIpaKTHYECKast
pabora
YcTHBIM ompoc,
2.7 | Dkonoruyeckas 6€30MaCHOCTb 16 4 12 IIPAKTHYECKast
pabora
YcTHBIN 0o1Ipoc,
MpaKTUYecKast
3. | loaroroska u 3amMTa penieHust 2 0 ) pabota
Urorosslii
KOHTPOJIb

112




IIpaxTuyeckas

Keiic — yeMnuonar 4 0 4
pabota

Bcero: 144 43 101

* Habop YHUEEDCATLHBIX MEXHONO2UHECKUX NPOYECCO8 ONpeoensiemcs UHOUSUOYATbHO NOO pelueHue

Kagicoo2o Ketica U MOJiCem B8apbuposamvpCsi 6 3A6UCUMOCIU OM OMPAciu, MeMAMuKy U CLOACHOCMU Kelicd.
B 3asucumocmu om nocmaenennou 3adauu u3z obweeo nepeurs npoyeccog (coop u obpabomxa npoo,
MUKPOCKONUYECKULL AHAIU3, AHAIU3 PUBUHEeCKUX C8OUCMS, Xumuyeckull ananus, kapmoepagus u I UC — mexnonozuu,
MOOeUPosanue 2e002UYecKUX npoyeccos, paboma ¢ KepHAMU U pA3pe3amu, OYeHKd IKOIOSUYECKUX PUCKOB)
eblOUpalomcs me, Komopvle Hauboiee NOAHO NO360NAION PACKPLIMb NPOOIEMAMUKY U HAUMU ONMUMATbHOE

peueHue.

Conep:kanmne yueOHOro jiaHa

1. BBoaublii pa3nen

1.1 Béoonoe 3anamue. Hncmpyxkmaosic no Th. beceoa «UYmo 3nauum ovimop
yecmHuoim?»

Teopusi:  uHcTpykTask  mo Th,  oOcyxaeHue  TOpPOXKHOM  KapThl
C 3aIUTAaHUPOBAHHBIMM KOHKYpCaMu, MpopaboTka HieH, TUIaHbl Ha y4eOHBIHA TOI,
AHTUKOPPYHIMOHHOE TIPOCBELICHUE.

[IpakTHka: BHIIOTHEHNE 3a1aHUI BXOJHOM AUATHOCTUKH.

1.2 Hcemopua mexnuueckux uzodopemenuil. JlocmuiiceHus ypanibCKux
KoHcmpykmopos. Hzpa na komanoooopazoeanue

Teopusi: u300peTeHHs] APEBHEWIIMX BpPEMEH U TepHoja CTAaHOBIEHUS
WHIYCTPUAIIBHOM LUBWIK3AUWU. [IpOMBINIIICHHBIA W TEXHUYECKUU IEPEBOPOT
koHma XVIII — nauvama XIX B. Kpynneimive TeXHUYECKUE JTOCTUXKECHUS
U BHEJIpPEHUWE  MAIMHHOW  TEXHUKUM B MPOMBIIUIEHHOCTh.  M300peTeHus
Y TEXHUYECKUE NOCTHKEHUS XX B. U Ipu nepexone kK XXI nocTuHayCTpuaibHOMY
BEKY Ha UX OCHOBE. YUEHbIE, MH)XEHEPHI, H300peTaTenn Y paabCKOTO PETHOHA.

[IpakTuka: KOMaHJIHas Wrpa, UEJIb KOTOPOW — OOBSICHATH CJIOBA CBOUM
TOBapHIllaM Mo KoMaHJie 0€3 UCIOJIb30BaHUSI OJTHOKOPEHHBIX CJIOB U )KECTOB.

2. YHUBepcaJbHble TEXHOJIOTHYECKHE MPOIECCHI:

2.1 Mamepuanoseoenue

Teopusi: aTOMHO — MOJIEKYJISIPHOE CTPOCHUE TEJ, TUIbl KPUCTAUTUMYECKUX

pemEToK, AePEeKThl KPUCTALIMYECKOM CTPYKTYphI, (pa30Bble JuarpaMMbl
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COCTOSIHUM, MEXaHWYECKHE CBOMCTBA MATEPHAIOB, MEXAaHHU3MBl pPA3PYILICHMUS,
nedeKTbl MaTepuanoB, KPUTEPUM pPa3pyLIEHUs, YIJIEPOJIHbIE HAHOTPYOKH:
CTPYKTYypa, YHUKAJIbHBIE CBOMCTBA, IPUMEHEHNE B APMUPOBAHUN KOMIIO3UTOB.

[Ipaktuka: co3gaHue BUpPTyadbHbIX 3D — Mozenel KpHUCTAUIMYECKUX
pem€rok; aHanu3 (a3oBBIX JAUArpaMM; MPOBEJEHUE TECTOB Ha KOPPO3HIO;
UCIIBITAHUE HA IPOYHOCTh; UCIIBITAHUE Ha U3HOCOCTOMKOCTD; pa3padoTKa yepTeKen
koHCTpyKIMii B CAD ¢ yka3aHuWeM 30H KOHLIEHTPAllMM HAIIPSIKEHUH.

IIpodeccun, paccmarpuBaeMble B paMKax Mpolecca: HWHXKEHEp —
MaTepHuaIoBe], HAHOTEXHOJOT, MPOEKTUPOBIIUK KOHCTPYKIIHUIA.

2.2 Memoobl ananuza mamepuanos

Teopusi: knaccudukanuss ¥ BO3MOKHOCTH METOJOB aHalu3a MaTepHaJIOB.
Meramnorpadus. @Duznyeckue MNPUHLMIBI  ONTHYECKOM,  OJIMKHENOJIbHON
ONTUYECKOM, CKAaHUPYIOLIEH HJIEKTPOHHOM, IPOCBEYMBAIOLICH SJIEKTPOHHOU
U aTOMHO — CWIOBOM MHUKPOCKOIIMHU. PEHTreHOCTpYKTYypHBI  aHaIu3.
CnekTpockomnus.

[IpakTuka: wu3ydeHHWE CTPOEHUA MeTaia Ha MUKpouutndax. Pabora
C ONTHYECKUM MHUKPOCKOIOM. AHaJIN3 U300paKeHUN CKaHUPYIOIIEH 3JIEKTPOHHOM
Mukpockonuu. PacmmdpoBka peHTreHorpamm. IIpoBeseHne CHEKTPOCKOMHH
oOpasmua. Pacuér KoHIIeHTpaliK BEIIeCTBa.

[Ipodeccun, paccmarpuBaeMble B paMKax Ipolecca: MmeTaorpad,
MHUKPOCKOMUCT, Ja00OPaHT XUMHUYECKOTO aHAJIn3a

2.3 Hanomamepuanwt u nanomexuonozuu

Teopust: cuHTE3 HAHOMOPOWIKOB. MeToabl cuHTe3a. DaKTOpPhI, BIUSAIOLINE
Ha pasMep u (opmy HaHOYACTHIL. METOABl TMOJMYYEHUS HAHOCTPYKTYPHBIX
MOKPBITHM W TEXHOJOTMM  HaHeceHus.  [IpuMmeHeHne  HaHOMaTEepHaIOB
B MPOMBIIIJICHHOCTH.

[lpakTuka: mony4yeHue HaHouyacTHI] cepeOpa. HaOmiomenue 3a 1BETOM,
U3MEPEHUE IUIA3MEHHOrO0 pe3oHaHca. [lomydyeHne MarHUTHOW I KUAKOCTH.
[TonyyeHne HaHOCTPYKTYPHBIX MOKPBITUH. OIJIEKTPOXUMHUYECKOE IOJYUYEHUE

30JI0TBIX HAHOOOOJIOYEK. HpOBCI[eHI/IC aHalln3a HAaHOMAaTCPHaJIOB.
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[Ipodeccun, paccMatpruBaeMble B paMKax Mpoliecca: CeUanrucT M0 CUHTE3Y
HAHOIOPOIIKOB, HWHXXEHEP HAHOCTPYKTYPHBIX  TOKPBITUM, HCCIEI0BATENb
HaHOMaTEPHUAJIOB

2.4 Koncmpykyuonnoie mamepuanl

Teopusi: MmeTamnnyeckue crasbl. Tepmuueckas oopadotka. Knaccudukanus
BOJIOKOH, CIIOCOOBI TOJIYYEHUSI M XapakTepUCTUKU. KoMIO3UIIMOHHBIE MaTEpHUAaIbI.
[IpaBuiio cmecen it pacu€ra MOyl YIIPYTOCTH Y IPOYHOCTH KOMIIO3UTA.

[IpakTuka: coeuHEHNE METAUIMUYECKUX 00Pa3l0B CBAPOUHBIM MATEPHATIOM.
Pacuér onTUMalbHOTO COOTHOIIEHHMS KOMIIOHEHTOB TIOJIMMEPHBIX CMECeH.
Pemennie 3amau  Ha mpaBwio cmeced. M3roromienue oOpaslia  KOMIIO3UTA
Y UCTIBITAaHUE HA U3THO.

[Ipodeccun, paccmaTpuiBaeMble B paMKax TMpolecca: HWHXKEHEp —
KOMITO3UTYHK, TTOJTMMEPHBIN TEXHOJIOT.

2.5 A0oumueHbvle mexHo102uu

Teopusi: TexHONOTMM TMOCHOWHOTO cuHTe3a. OO6macTh NPUMEHEHUS
TpéxMepHoi mevatu. [lpuHumn paGoOThI: ClHaiCHMHT, TeHepalus YIpaBIISIOIIETO
KOJa, YCTPONCTBO MNpPUHTEpPOB. Marepuansl s aJAUTHBHOTO TMPOU3BOICTBA,
MX CBOMCTBA U KPUTEPUHU KayeCTBA.

[IpakTrika: BBIOOp TEXHOJIOTMM TIOJI TEXHWYECKoe 3amaHue. Pabota
c TpéxmepHbIM mpuHTepoM. OmnpeneneHue KadyecTBa aJJUTUBHBIX MaTepUAJIOB.
OdopmiieHne Tpe3eHTAIMu HJIeU TPUMEHEHHUS aJJUTUBHBIX TEXHOJIOTHUH H €€
3alluTa.

[Ipodeccun,  paccmaTpuBaemble B paMKax  MpoOIEcca: TEXHOJOT TIO
MarepuaiaM JJisl TPEXMEPHOU MevaTH, ornepaTop TPEXMEPHOTO MPUHTEPA

2.6 Ymnvie mamepuanot

Teopusi:  mbe303JMEKTpUUECKHE  MaTepHasibl.  TepMOUYyBCTBUTEIbHBIE
Marepuaibl. DoroMexaHWuecKue Marepuanbl. IJIEKTPOAKTHUBHBIE MOJHUMEPBI.
Marsero peosIorHuecKue KUIKOCTH. MaTepuaibl ¢ MaMsATbiO (OPMBI.

[IpakTuka: aHaIu3 MbE303IEKTPUUECKUX dJIeMEHTOB. CUHTE3 THOPUIAHBIX

Hanovactull. [Tonyudenue potoxpomuoro 3ois. Pemenue 3anau
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I10 BJICKTPOAKTUBHBIM ITOJIMMCPAM. HaHOKOHCTPYI/IpOBaHI/Ie MaramMTHBIX

MatepuasioB. ObpaboTka MeTaia A co3aaHus 3P exra mamsTH GopMsl.

[Ipodeccun, paccMaTpuBaeMble

B paMKax

nponecca: TCXHOJIOTr

10 IPOU3BOJACTBY YMHBIX MaTEPHUAJIOB, KOHTPOJEP KauyeCTBa YMHBIX MaT€pUaJIOB.

2.7 DKkonocuueckasn 6e3onacHocms

Teopusi: mepepaboTKa MIACTUKOB. Y THIIU3ALIUS SJIEKTPOHHBIX KOMITIOHEHTOB.

BTOpI/I‘IHoe HCITIOJIb30OBAHHUC MATCPUAJIOB.

I10 Hepepa60TKe OTXO0J0B, OKOJIOT — aHAJIMTHUK.

HpaKTI/IKaI pa60Ta Ha YCTAaHOBKC II0 Hepepa60TI<e OTXOJOB. OHpCI[CJIeHI/IC

[Tpodeccun, paccMaTpuBaeMble

3. [loaroroBKa M 3alIUTA pelIeHus

B paMKax

TOKCHYHBIX MCTAJIlIOB B 06pa3ue. OI.[CHKa 9KOJIOTHYCCKUX PUCKOB IIPHU BBI60pe
TCXHOJIOTUHN YTUIIHU3AIIUU. Pa3pa60TI<a apFYMeHTHpOBaHHOﬁ IIO3UIIHUHU 110 BLI60py

MECTOAA Hepepa6OTKI/I. Pemenue keiica mmo BTOPUYHOMY HCIIOJIb30BAHUTIO MaTCpUalia.

mponecca: CricuuaJIucCT

HpaKTI/IKaZ IMOArOoTOBKA IMPC3CHTAIUU rOTOBOM MMPpOAYKIINH. Hpe3€HTaLII/I5[

PE3YIbTATOB U PCKOMCHIAAINH 110 OIITUMHU3AIUN aBTOMATU3AIUN. O6paTHa}I CBA3b.

4. Keiic — yeMIIAOHAT

[IpakTHKa: UTOrOBBIM KOHTPOJIL B hOpME KEHC — YEMITMOHATA, 3allliTa Keica.

1.3.11 JlabopaTopusi poGOTOTEXHUKH,

MEXATPOHUKHA MU ABTOMATH3AIIUHU MIPOHECCOB

VY4eOHbIl (TeMaTUYECKU) TUIaH

Tabmuua 11

KoanuecTBo 4acoB

Ne . ®opmbl aTTECTANUM/
Ha3Banue keiica, TeMbI
n/n KOHTPOJIA
Hpakr
Bcero |Teopus
HKa
1. | BBoauslii pa3aen 4 1 3
Y CTHBIN ompoc
Bsoanoe 3anatue. Mucrpykrax o Th. poc,
1.1 2 1 1 BXOJIHAs JUAarHOCTHKA

becena «Uto 3HAUUT OBITh YECTHBIM ?»

(TecTupoBaHue)
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HcTropus TeXHUYECKUX N300peTeHU.

1.2 | JocTmxkeHus ypaibCKuX KOHCTPYKTOPOB. 2 0 2 [TpakTuyeckas paboTa
Hrpa Ha koMaH1000pa3oBaHue
YHuBepcaabHble TEXHOJIOTHYECKH e
2. P 126 44 82
MPo1ecChI
21 CO6opka u HacTpoiika 20 6 14 VYcTHbIl onpoc,
" | poOOTOTEXHUYECKHUX YCTPOUCTB npakTudeckas paboTa
29 [IporpammupoBanue 10 4 6 YeTHbI onpoc,
"~ | MEUKPOKOHTPOJUIEPOB npakTudeckas padboTa
VYerHbIl onpoc
2.3 | ABTOMaTH3aIMs IPOILIECCOB 18 4 14 poc,
npakTuyeckas paboTa
VYeTHbI onpoc,
IpaKTHYeckas padora.
2.4 | MexaTpoHHKa U JIEKTPOHHUKA 16 4 12 p pavo
[TpomexyTouHbIi
KOHTPOJIb
Mopenuposanue, 3D — megyarsb
2.5 20 10 10 [IpakTruueckas pabora
Y TIPOTOTHITUPOBAHHE
YcTHBIN onpoc
2.6 | 2D — MoienpoBaHue | Jla3epHAs pe3ka 12 4 8 poc,
IpaKTHYecKas padoTta
27 HcKyccTBEHHBIN NHTEIUIEKT U MAIIMHHOE 10 4 6 YcTHBII onpoc,
" | oOyuenue npakThyeckas padboTa
Wurepuer Bemeii (10T VYcTHbI onpoc
2.8 pret pemei (10T) 10 4 6 pos,
IpakTHyeckas paboTta
29 Kubep6e3onacHOCTh npu yIpaBIeHUN 10 4 6 YcTHBI# onpoc,
"~ | poOOTU3MPOBAHHBIMH MPOIIECCAMU pakThyYecKas pabora
YcTHbI onpoc,
3. | [loaroroska u 3amuTa pemenus 10 0 10 npaKkTHYecKas padbora
HTtoroBsiii KOHTPOJIb
4. | Keiic — yeMnuoHar 4 0 4 3amura Keiica
Bcero: 144 45 99

* Habop yHueepcanbiblx mMexHOI02UYECKUX NPOYeccos Onpedeisiemcs UHOUUOYATbHO NOO peueHue

Kaoic0020 Kelica U Modcem eapvuposamsvCs 6 3dasucumocmu om ompaciu, memamuKku u CJA0dNCHOCmuU Keiica.

B 3asucumocmu om nocmasnenuoll 3adauu U3 o0Owje20 nepeuHs npoyeccog (coop u obpabomra npoo,

MUKPOCKONUYECKULL AHANU3, AHAIU3 U3UYeCKUX c8OLCm8, Xumuyeckull ananus, kapmoepagusa u I UC — mexuonozuu,

MO@@JZMPO@&HM@ ceojlocudecKux npoyeccoe, pa6oma C KepHamu u paspe3amu, OYEHKd IKOJI0cUYeCKUX pucxoe)

6bl6upal0m0}l me, Komopbvie Haubonee NOIHO NO380JIOM PackKkpsvinb np06ﬂeMamuKy U Haumu OnMmuMdanibHoe

peulerue.

Conep:kanne yueOHOro jiaHa

1. BBoanblii pa3aen

1.1 Beoonoe 3anamue. Hucmpykmasic no Th. beceoa « Umo 3nauum ovimop

uecmuvim?»
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Teopusi:  uHcTpykTask 1o Th,  oOcyxneHue  JOpOXKHOW  KapTbl
C 3aIUIaHUPOBAHHBIMU KOHKYpCaMH, MpopadOTKa UAEH, MjaHbl Ha y4eOHBIA IO/,
AHTUKOPPYHIMOHHOE TIPOCBELICHUE.

[IpakTuka: BBINOJIHEHUE 3aJaHUN BXOJHOU JUArHOCTUKH.

1.2 Hcmopusa mexnuueckux uzodpemenuit. /locmudicenus ypanbcKux
KoHcmpyKkmopoe. Hzpa na komanoooopasoeanue

Teopusi: n300peTeHUs] APEBHEMIIMX BpPEMEH U TNepUoJa CTaHOBJIEHUS
UHAYCTpUAIbHON LMBWIM3aLUU (0T peMecna K mManydakrtype). [IpombinuieHHbINH
u TexHudeckuii mnepeBopoT KoHuma XVIII — nawama XIX B. Kpynueimmue
TEXHUYECKUE JOCTHKEHUS U BHEAPEHUE MAIIMHHONW TEXHUKU B MPOMBIILIEHHOCTD.
N300peTenust u TexHUuyeckue MocTkeHuss XX B. u mpu mnepexojge k XXI
NOCTUHYCTPUAILHOMY BEKY Ha UX OCHOBE. YUeHbIe, UHXKEHEpHl, N300peTarenu
VYpanbCkoro peruoHa.

[IpakTuka: xKomaHAHas Wrpa, 1elb KOTOPOH — OOBSICHATH CIIOBA CBOUM
TOBapHUILAM IO KoMaHie 0€3 UCTIOIB30BaHMSI OTHOKOPEHHBIX CJIOB U KECTOB

2. YHuBepcaJbHble TEXHOJIOTNYeCKHE MPOIeCcChI:

2.1 Coopka u nacmpoiika pooomomexHuuecKux ycCmpoucmae

Teopusi: cocTaB KOHCTPYKTOpA: THUIBI JAETalle, Ha3HAYCHHUE KOHTPOJUIEpPA.
Tunsl maccu. Bausaue konéc. Mexanndeckue nepenayu. Pacu€r mepenatoqyHoro
otHomieHus. IlpuHIUTT PaOOTHI CEHCOPOB: TAKTUJIBHBIA, YJIBTPa3BYKOBOM,
ONTUYECKUN, THPOCKOIL.

[Ipaktuka: cOopka 0a30BOM TENEKKHA IO CXeMe. YCTaHOBKa KOJEC
U PEryJIupoBKa BbICOTHI ocell. COOpKa JBYXCTYIEHYATOTO pPeIyKTopa. Y CTaHOBKA
TAKTUJIBHOTO JaTdyWKka Ha OaMmmep W MpOrpaMMHUPOBAHHE peaKIuu. MOHTax
yIBTPa3ByKOBOIO JaTUMKa M KaJduOpoBKa JaIbHOCTU. YCTaHOBKA ONTHYECKOIO
CeHcopa M KaauOpoBKa moj 4Y€pHYI0 M Oelyro JMHUIO. YCTaHOBKAa T'MPOCKOIIA,
CUMTBHIBAHUE YIJIOB, TPOTPAMMHUPOBAHUE YIAEPKAHUS Kypca.

IIpopeccun, paccmaTpuBaeMble B paMKax @polecca: HWHXKEHep —

MCXATPOHHUK, TCXHUK 110 CCHCOPHBIM CUCTCMaM.
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2.2 Ilpozpammuposanue MUKpoKOHmMpOoJiepos

Teopusi: apxutekTypa miargopmbl. OYHKIINM UHULIMAIU3AUA U OCHOBHOTO
uukina. Tunel  gaHebiX. Oneparopel. KommeHtapuu. Jlormueckue ypOBHH.
[ToaTsaruBaroniue pe3ucTopsl. J[pede3r KOHTAKTOB U CIIOCOOBI €70 YCTPAHECHUS.

[IpakTuka: ycTaHoBKa cpenbl pa3pabOTKH, MOAKIIOYEHUE IUIAThl, BHIOOP
nopta. Co3aHue MEpBOM MPOrpaMMbl MUTAHHS CBETOAMOAOM, BBIBOJ JAHHBIX
B mocienoBaresbHblil mopT. Komnwnsiuus, 3arpyska, otrnanka. [logkmrouenue
KHOIIKH U peJie, HalMcanue Koja ¢ puibTpaiueit qpedesra, yrnpapiieHUe Harpy3Koi.

[Ipodeccun,  paccmaTpuBaeMble B paMKax  MpoIlecca: CIEIHAIUCT
110 BCTPAMBAEMBIM CUCTEMAM, UHKEHEP — CXEMOTEXHUK

2.3 Aemomamu3sayus npoueccos

Teopust: nmpuHOMO aHamoro — nudpoBoro mnpeodpazoBanus. [IpoTokoIIBI
nepefauyn AaHHBIX. [IpuHIMMIBI pabOThl Pa3IMUHBIX JATYMKOB: YIbTPA3BYKOBBIX,
UH(ppaKpacCHBIX, MUPOIIEKTPUUECKUX, IIBETOBBIX, Ia30BbIX, 3BYKOBBIX, JaTUYUKOB
Xoina.

[IpakTuka: MOAKIIOYEHHE AATYMKOB, YCTaHOBKA OHOIMOTEK, CUUTHIBAHHE
noka3zanuii. Peanuzanus noruku omnosemieHus. Hanvcanue QyHkiuii usmepenus,
bunsTparus BBEIOPOCOB, TECTUPOBAHHE Ha Pa3HBIX MaTtepuaiax.
[IporpammupoBanue peakiuyd Ha ABIKCHHE, KaTHMOpPOBKAa YYBCTBUTEIHHOCTH.
Kanu6poBka mo1 sTajJoHHbBIE 1IBETA, U3MEPEHHE OCBeIEHHOCTH. [IporpeB naTunka,
CUMTBHIBAHME AHAJIOTOBOI0 CHTHAJIA, PACYET YCIOBHOW KOHIEHTpauuu. Hactpolika
nmopora cpabaTbIBaHUSI 3BYKOBOTO nart4ynka. CUMTHIBAHHE AHAJIOTOBBIX CHUTHAJIOB
C TmoTeHIuoMeTpa u (porope3ucTopa, KaauOpoBKa, Bu3yanuzaius. CUuUThIBaHHUE
TOKa, pacu€T NoTpebIIeMOl MOIITHOCTH HATPy3KH.

[Ipodeccun,  paccmaTpuBaembie B paMKax  Ipollecca: CIEUaInuCT
110 BCTPAauBAa€MbIM CUCTEMAM, HHKEHEP — CXEMOTEXHUK.

2.4 Mexamponuka u 31eKmpoHuKa

Teopusi: PWM — curnan ymnpaBieHUs, OTPAHUYEHUE VYIJIOB, ILJIABHBIE
nepexoibl, kanuoposka. [IIMM — perynupoBaHue, apailBepbl MOTOPOB, 3alllUTa

ot ooparHoro D/[C, miaBHbIi pa3roH. Pexxumsl 1maroB, pacu€r maroB Ha 000pOT,
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MUKpoIiaroBoe ynpasienue. Konnenmus State Machine, gopmyna ITHUJ1, Bnusiaue
K03((ULIMEHTOB.

[Ipaktuka: mnoakmoyeHue SGY90/MG996R, mnporpammupoBaHue YIioB
MOBOPOTa, peanu3anus (yHKIHHU IUIaBHOTO ABMkeHud. [logkimtodeHue mMoTtop —
peaykTopa, nporpammupoBaHue analogWrite, peanuzanus ajaropurma IJIaBHOTO
n3meHenus ckopoctu. [oaxmouenue 28BYJ — 48, pabora ¢ Gubiauorexoit Stepper,
MO3UIIMOHUPOBAHUE HA 3aJaHHBIN yroji. Peamusainus aBTomMara JJisi CHUCTEMBbI
ynpasieHusi, ynpoméHueii [IMJ] nns  yaepkanuss mapameTrpa, Mmoja0op
K03 ULIUEHTOB.

2.5 Mooenuposanue, 3D — neuamov u npomomunuposanue

Teopusi: TEXHOJIOTHS TMOCIOWHOTO HAILJIABJIICHUS, MaTEpHabl IS TICYaTH.
Nutepdeiic cuctemMbl aBTOMaTU3UPOBAHHOTO TTPOCKTUPOBAHUS: CO3/IAHUE ICKU30B,
reomeTpuueckue orpaHudeHus. CoznaHue OOBEMHBIX TeI BbIJABIUBAHUEM.
KoHCTpyKTHBHBIE 3JIEMEHTHI: OTBEpCTUS, (Packu, CKpyriaeHusi. MaccuBbl OOBEKTOB.
Tena Bpamenus, kuHeMatuueckas onepaius. JlokymeHT «COOpKa»: THIIBI
conpspkeHui. [IporpaMma noAroTOBKY MeYaTH: OpUEHTAlUs MOJIENN, BBICOTA CIOS,
3amojgHeHue, — noanepxkku.  KanumOpoBka  croma,  3arpy3ka  MmaTepuarna,
TEMIIEpATyPHBIE PEKUMBIL. 3230l 7151 TOABUKHBIX coennHeHul. [IpoexkTupoBanue
KOPITYCOB.

[IpakTuka: co3maHue MPOCTHIX NeTajeil, SKCIOpPT B (opmar ajisd MeyaTH.
[locTpoeHne KOHTypa C OrpaHUYEHUSIMH, TIOJIHOE OMpPEIEICHUE HSCKU3a.
MonenupoBanue KpOHILITEHA C OTBEPCTUSIMH, pEbpamu KECTKOCTH
n ckpyriaeHusmu. CozlnaHuve pemeéTkd ¢ MOMOIIbI MaccuBa. MojenupoBaHue
IIeCTepHU MeTOAOM BpaieHus. COOpka Kopiyca ¢ KpBIIIKOHW, MPOBEPKa 3a30pOB.
NMnopt Mojenu B mporpaMmy MOATOTOBKM I€YaTH, CO3JAHUE YIPABISIOLIETO
KojJla, aHanu3 BpeMeHu medatd. KammOpoBka croma, TecToBas medarh KyOuWKa,
u3MepeHue ToyHocTu. [ledyath Hepa30OpPHOTo MIapHUpa, MPOBEPKA MOJABUKHOCTH.
MonaenupoBanue kopimyca a1t Arduino ¢ KperieHUsIMHU.

[Ipodeccun, paccmaTpuBaeMble B paMKax [Mpolecca: HWHXKEHEP —

KOHCTPYKTOP
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(CAD — monenupoBaHue), TEXHOJIOT MO MaTepuayiaM it 3D — meuaTu, omepaTtop
3D — npuHnTepa.

2.6 2D — mooenuposanue u nazepuan pe3xa

Teopust: npuHuMnI padOTH JazepHOro obopynoBanud. OTinune pacTpoBOM
IPaBUPOBKH OT BEKTOpHOU pe3ku. Popmatel ¢aiinoB. TexHuka 0e30MacHOCTH.
Pabota ¢ y3namu u crijiaiiHaMu, 3aMKHYThIE U Pa30MKHYTBIE KOHTYPbI, TPEOOBaHUS
K 4uCTOTe BekTopa. ['eomerpuueckue mnpuBszku u pasmepbl. Kepd u pacuér
IIUPUHBI T1a3a ¢ YYETOM TONIIMHBI MaTtepuaina. JKusbie netiau. BiausHue ckopocTu
Y MOILHOCTH Ha pe3ynbTaT. DokycupoBka gyya. Matepuansl 1151 00paboTKH.

[IpakTka: ycTaHOBKAa M HAacTpOMKA MPOrpamMMBbI JJIsi BEKTOPHOU Tpaduku.
Coznanue mpocThIX TeoMeTpuueckux ¢uryp. OTpHCOBKA CIOXKHOTO CHITYy3Ta
[0 PacTpPOBOMY H300paKEHUIO, PEJAKTUPOBAHHE Y3JIOB, CIVIAKMBAHHUE IJMHUH.
[ToaroroBka u skcropT (aitma. BerayepunBanue netaiu ¢ TOYHBIMH pa3Mepamu,
pOCTaBJICHUE pPAa3MEpPOB, coxXpaHeHHWe B (QopmaTe [ JIa3epHOM PE3KH.
MopgenupoBaHue TECTOBOM IUIACTUHBI C TMa3aMu pa3HOM IIHWPUHBI, pPacyeT
KOMIIEHCAIIMi, MOATOTOBKAa MaKeTa JiJIsi MpoBepku nocajku. KanuOpoBka cTaHka.
Pe3ka TeCcTOBBIX KBAaJpaTOB C Pa3HbBIMU HACTPOWKAMH, CPAaBHEHHE KAYECTBA Kpas.
['paBupOBKa TEKCTA U JOTOTHUIIA.

[Ipodeccun, paccmarpuBaeMbie B paMKax IMpoiiecca: HHXEHep — JIa3epIuK,
TEXHUK M0 JJA3€PHBIM TEXHOJIOTHSIM.

2.7 Hckyccmeennulii unmesnieKm u MauwluHHoe 00yyenue

Teopusi: 3arpy3ka JaHHBIX B Cpeay pa3padOTKH, TEPBUYHBIA aHAIU3.
Paznenenve Ha MpU3HAKK U LETEBYIO IEpeMeHHY0. THUIIbI 3a7a4: Kiaccuduraius
u perpeccus. O630p moxeneld MammHHOrO oOydeHus. Hopmanwm3zanusi TaHHBIX.
MeTpHKH OLIEHKH Ka4e€CTBA MOJAENEH.

[IpakTuka: ompeneneHue TUNA 3ajayd, MPU3HAKOB M IIEJIEBOM KOJOHKH.
Beibop aByx mopeneit mopn 3amauy. Co3maHue Kapkaca MpPOrpamMMbl: HMIIOPT
OMOIMOTEK, 3arpy3Ka JJaHHbIX, pa3/ieJIeHHe Ha 00y4alollyl0 U TECTOBYIO BHIOOPKH,
oOydyeHue MOJenu, MpeAcKa3aHue, pacy€éT METPUKHU. 3alyCK C 3ariylIKaMH.

JloGaBnenue nepBoit mojenu, ooyueHnue, pacu€t metpuku. KonupoBanue mabioHa
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JUTsl BTOPOM MOJIENIH, CPAaBHEHHE PE3YJIbTATOB, BEIOOD syuleid Mmojenu. [lobaBnenue
HOpMaJlW3allu¥, CpaBHEHHME pe3yibpTara. l3MeHeHue mnapameTpoB MOJENH,
¢ukcauuss puHanpHOro pesynbrata. IlocTpoeHue rpaduka peanbHBIX U
MIPEACKA3aHHBIX 3HAYCHMI. 3allnTa MPOEKTa TPyIIOH.

[Ipodeccun, paccMarpuBaemMble B paMKax Mpoliecca: aHAJUTUK JIaHHBIX,
CIEHUATIUCT M0 MAIIMHHOMY 00Y4YEHUIO.

2.8 Humepnem eewenr (10T)

Teopus: apXUTEKTypa CHUCTEM HNuTepuera BEILICH. Turbl
MUKPOKOHTpOJIepoB 1t MHTepHeTa Bemieil. becnpoBogubie nHTEp(dEICHl CBS3M.
[Iporokonsl nepenaun AaHHbIX. OcHOBBI Oe3omacHocTU. OOnauHble MIAT(HOPMBIL.
Pexxumbl sHeprocoepexxenns. O01acTH TPUMEHEHHUS.

[IpakTrKa: MOAKIIOUEHUE JAaTYUKOB U HUCTOJHUTEIBHBIX  YCTPOUCTB K
MUKPOKOHTPOJJIEPY, UTeHHEe NaHHbIX. Hactpoiika OecrnpoBOJHOTO COEAMHEHUS.
[TyOnukanus gaHHeiXx B Opokep. Co3maHue maHenu MOHUTOpUHTa. Perucrparius
ycTpoiicTBa B 00nmayHOM rutargopme, oTripaBka tenemerpun. Hactpoiika Tpurrepos
u yBegomiienuii. Coznanue Beb6 — uHTepdeiica i MOOMIBHOTO TIPUIIOKEHUS TS
yIPaBJIEHUSI YCTPOICTBOM.

[Ipodeccun, paccMarpuBaeMble B pamMKax Ipoiiecca: uHxenep MHrepHeTa
BeIIeH, CIICIHAIKCT Mo 001a9HbIM 1u1atgopmam MHTEepHEeTa Belei

2.9 Kubepbezonacnocmv npu  ynpaeneHuu - pooOOMU3UPOCAHHBIMU
npouyeccamu

Teopusi: yrpo3sl B MPOMBINIICHHOW pOOOTOTeXHHUKE. MOJIeb HApYIITUTEIS.
VYA3BUMOCTH NPOMBILIIJICHHBIX CUCTEM. [IpUHUMINBI 3alIUTBHI: CErMEHTAlUsl CETH,
KOHTPOJIb IOCTYyIA, mudpoBaHue Tpaduka, peryispHbie 00HOBIEHUS. MOHUTOPUHT
aHomanui. @usnueckas 0€30MaCHOCTb.

[IpakTuka: aHanu3 ys3BUMOCTeN yueOHoro crenaa. Hactpolika cermeHTtaunu
cetu. CMeHa mapoJsieil Mo yMOJYaHUIO Ha KOHTposuiepax. Peanuzaunus mpoctoit
aytreHtTudurkauuu. IlludpoBanue cBSA3M MEXKIYy YCTPOMCTBAMHU M CEPBEPOM.

OO6HapyxeHre aHOMaIWil Yepe3 MPOrpaMMHYIO MpPOBEpKYy KomaHg. Pa3pabortka
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MHCTPYKIIMU O 0€30IacHOMY BKJIIOUEHHIO poOorta. TecTupoBaHHe peakuuu Ha

ABAPUIHYIO OCTAaHOBKY.

KnbepOe30MmacHOCTH

[Ipodeccun,

kuOepoe3onacHoctu MHTEepHEeTa Benieil.

paccMaTpuBacMbIe

B paMKax

ITPOMBIIIIJICHHBIX

3. [loaroroBKa M 3alIUTA pelieHus

CUCTEM,

nponecca: MHXKCHEP 110

crIenuajaucCTt II0

HpaKTI/IKaZ IMOAroTOBKAa MPC3CHTALINU rOTOBOM MPOAYKIIHUH. Hp€3eHTaL[I/I$I

PE3YIAbTATOB U PCKOMCHAANINHN I10 OIITUMU3AIUN aBTOMATU3AI[UN. O6paTHa;1 CBs3b.

4. Keiic — YeMIHAOHAT

[IpakTuka: UTOrOBBIM KOHTPOJIb B (hOpME KeiiC — ueMIuoHaTa, 3aluTa Kenca.

1.3.12 JlabopaTopusi TPAHCIIOPTA M TPAHCHOPTHBIX CHCTEM

YueOHbIH (TeMaTHYECKUM ) TUTaH

Tadmuma 12
Ne Kosun4yecTBo yacoB Dopmbl
I /1'1 Ha3Banue keiica, TeMbl aTrecTanum/
Bceero | Teopusi | IlpakTnka KOHTPOJIs1
1. BBoanblii pa3nen 4 1 3
VYcrHblii onpoc,
11 BBoanoe 3anarue. Muctpykrax o Th. 5 1 1 BXOJHAas
' Becena «YTo 3HAYUT OBITH YECTHBEIM?) IUArHOCTUKA
(TecTupoBaHue)
Hcropust TexHMUeCKHX 300pETCHUH. TMpaxTuucckas
1.2 | docTmwkeHus ypaabCKHX KOHCTPYKTOPOB. 2 0 2 pabota
Hrpa na xomanmoo0Opa3oBaHue
YHuBepcajabHble TEXHOJIOTHYECKHE
2. P 134 | 30 104
npouecchl
[IpoexTrpoBaHe U MOICTUPOBAHUE YcTHbIH onpoc,
2.1 | B Komnac 3D, ocHOBBI KOHCTpYHPOBaHHS, 20 4 16 MpaKkTHYecKas
paboTa c pydHbIM HHCTPYMEHTOM paboTa
JIureiiHO€E TPOU3BOICTBO, IITAMIIOBOYHOE YcTHbIN Oo1Ipoc,
2.2 | mpou3BOJCTBO, paboTa 20 4 16 IIPaKTHYECKast
C TEPMOILTACTUYHBIM MaTEPUATIOM pabota
YcTHBII onpoc
Coopka anexkrpocxem, Iatika ’
2.3 3ner XM p ’ 14 2 12 IIPaKTHYECKast
P ] pabora
YceTHBINM 0nIpoc
[IporpammupoBanue poc,
2.4 18 2 16 IIpaKTHYeCKast
MUKPOKOHTPOJLIEPOB
pa0ora.
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IIpomexyTo4HBI
1 KOHTPOJIb
HEpr KTUBHOCTD [IpakTuueck
25 Oueprodpde oc 12 2 10 pa ecKast
U 3HeprocOepekeHne pabora
WNudpacTpyKTypHbIE TEXHOJIOTUH YTl onpoc,
2.6 PacIpYKTyP 8 4 4 IIpaKTUYecKast
pabota
Jloructuka v yrpaBJlieHUE IIeTIOYKaMU Ycrubiii onpoc,
2.7 yip 12 2 10 MPAaKTHYECKast
MOCTaBOK
pabota
AdpoMHAMUKA W THIPOIMHAMUKA ¥ CTHbi onpoc,
2.8 p P 14 4 10 MIPaKTHYECKast
pabora
TexHnueckne KOMMYHUKAUA YcTHEId onpoc,
29 i 16 6 10 MIPaKTHYECKast
U TeleMaThuKa
pabora
MIpaKTHYEeCKast
3. IMoaroToBKAa M 3aIMTA PelIEHUSs] 2 0 2 pabora
Urorosslii
KOHTPOJIb
. ITpakTryeckas
4. Keiic — yemnuonar 4 0 4 P
pabora
Bcero: | 144 31 113

* Habop yHueepcanvivlx MexHOI0UYECKUX NPOYECccos Onpedeisiemcs UHOUSUOYAIbHO NOO peuenue

Kax#c0020 Kelica U MOMCem 8apbupo8amvCsa 8 3a8UCUMOCIYU OM OMPACAU, MEeMAMUKU U CI0HCHOCIU Kelica.
B 3asucumocmu om nocmagnennoii 3adauu u3z obugeco nepeuymsi npoyeccog (cbop u obpabomxa npoo,
MUKPOCKONUYECKUU aHANU3, AHATU3 QUIUYECKUX C80UICME, Xumuyeckull ananu3s, kapmoepagua u I MC — mexunonozuu,
MOOeNUpOsaHUe 2e0I0SUYECKUX NPOYeccos, paboma ¢ KepHaMu U paspe3ami, OYEeHKAd IKOJIOSUYEeCKUX PUCKO8)
svlbupaiomesa me, Komopvie Hauboiee NOTHO NO3BONAM PACKPbIMb NPOOIEMAMUKY U HAUMU ONMUMATbHOE

peulerue.

Conep:xanne yue0HOro mjiaHa

1.BBoaHBIN pa3ae

1.1 Beoonoe 3anamue. Hnempyxkmaosic no Th. beceoa «UYmo 3nauum ovimop
yecmHuoim?»

Teopusi:  uHcTpykTak 1o Th,  oOcyxkneHwe  JOpOXKHOW  KapThbl
C 3aIUTAaHUPOBAHHBIMU KOHKYpCaMH, MPOpadOTKa WACH, MIaHbl HAa y4eOHBIA TOJ,
AHTUKOPPYHIIMOHHOE TIPOCBEIICHUE.

[IpakTrKa: BBIIOJHEHUE 3aJaHUA BXOJHOW JUArHOCTUKHU.

1.2 Hcmopusa mexnuueckux uzoopemenuil. Jlocmudicenus ypanbCKux

Koncmpykmopos. Hepa na komanoooopasosanue
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Teopusi: u300peTeHUs MAPEBHEUIIMX BpPEMEH M TEPUOJIa CTAHOBIICHUS
MHIYCTPUATbHOW LMBUIM3aUUU (OT peMeciia K MaHydakrype). [IpomblleHHbIHI
n TexHudyeckuil mnepeBoporT koHma XVIII — nagama XIX B. Kpynuenmmue
TEXHUYECKHUE JOCTHKEHUSI U BHEAPECHUE MAIIMHHOW TEXHUKU B MPOMBIILICHHOCTD.
N300peTenust U TexXHUYeCcKHe JOCTHKEeHMs XX B. W npu mnepexoge k XXI
MOCTUHYCTPUAIHLHOMY BEKY Ha UX OCHOBE. YUEHBbIC, MHXKEHEPHI, N300peTaTe/Iu
VYpanbCkoro peruoHa.

[IpakTuka: xKomMaHaHAs Wrpa, Iejdb KOTOPOW — OOBICHATH CIIOBA CBOUM
TOBapHUILAM IO KoMaHie 0€3 UCIOIb30BaHUs OJJHOKOPEHHBIX CJIOB U JKECTOB.

2. YHuBepcaJbHbIe TEXHOJIOTNYeCKHE MPOoIecChI:

2.1 Ilpoexmuposanue u mooenuposanue 6 Komnac 3D, ocnoswl
KOHCMPYupo8anus, padooma ¢ pyuyHslmM UHCHPYMEHNOM

Teopust: ycrpoiictBo aBToMoOmiIs. Ueprexku u Macmtad. OCHOBBI pabOThI
B CHCTEME AaBTOMATU3MPOBAHHOIO MPOEKTHPOBAHUSA. MeXaHMUYeCcKue Mepenadu
U TepelaTtoyHoe 4uciao. Moayinp mIecTepHU. TeXHOJIOrus MOCIOWHOW IeYaTH.
Hactpoiiku nporpaMMbl TOATOTOBKH Ie4aTH. Martepuansl 11l TPEXMEPHOM MeYaTH.
TexHuka 6€30MaCHOCTH.

[IpakTuka: co3manue 3cku3a W yeprexka pambl. [locTpoeHune TpéxmepHO
MOJIETM pamMbl B CHCTEME aBTOMATH3UPOBAHHOrO mpoekTupoBaHus. COopka
ITOJIBECKHU U PYJICBOM CUCTEMBI U3 TOTOBBIX JieTajer. Pacuér neperatouHoro yncia.
[IpoexTupoBanue mectepéH. DkcnoptT MoAenu B Gopmat ansa nedatu. Hactpoiika
MPOrpaMMbl TOJATOTOBKH TI€YaTH, CO3JaHuEe YIpaBisioniero koaa. KamubGpoka
CTOJIa, 3aIyCK MeyYaTu. Y JajeHune nojaepxkek, maudoska. Coopka maccu. 3anmra
MOJIETIH.

[Ipodeccun, paccmaTpuBaeMble B paMKax Tpolecca: HWHXKEHep —
KOHCTPYKTOpP, TE€XHOJOTI mo Marepuanam i 3D — medatw, omeparop 3D —
MIPUHTEPA.

2.2 Jlumeiinoe npou3eo00cmeo, uimamno8ouHoe NpPou3eo00cmeo, pavoma

C mepmonjiacmudHbIim mamepuajiom
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Teopusi: Ha3zHaueHHWE Ky30Ba aBTOMOOWSA. TEXHOJIOTUM MPOU3BOJICTBA:
JTUTHE, IITAMIOBKA, BakyyMHas (opMoBka. TpeOoBaHUs K YKJIOHAM M TOJIIMHE
CTEHOK. Y CTpOoiCTBO mTamma. TexHuka 6€30MacHOCTH.

[IpakTuka: co3maHue 3CKM3a Ky30Ba, BBIOOP J€Taid JJisi M3TOTOBJICHUS.
[loctpoenue  TpEXMepHOW  MOJEIM  JHUTbEBOM  (QOpMBI B CUCTEME
aBTOMAaTU3UPOBAHHOIO IIpoeKTUpoBaHuA. Jlute€ neramm. IIpoextupoBanue
mramna. IllramnoBka neranu. IlocTpoeHue TpEXMEPHON MOJEIU CTEKIa,
dpesepoBka hopmbl. Bakyymuas opmoBka. O6paboTka getaneit, cOopka Ky30Ba.

[Ipodeccun, paccmaTpuBaeMble B paMKax TMpolecca: UWHXKEHEp —
KOHCTPYKTOP, TE€XHUK IO JUTHIO W IITAMIIOBKE, CHEHUAIMCT IO BaKyyMHOMU
dbopmoBKe.

2.3 Coopka u naitka 31eKmpocxem

Teopus: maiika kak croco0 COEIUHEHHS JeTajedl MPUIIOEM C TTOMOIIBIO
nasuibHUKA. TemmeparypHsiii pexkuMm. Hasnauenue ¢mroca. [lpaBuna Harpesa
neraieii. Texauka 0€30MacHOCTH.

[Ipaktuka: cOopka cXeMbl Ha MaKETHOM IUIaTeé C MCIHOJb30BaHUEM
nepembruek. [laiilka kKOMIOHEHTOB Ha mneyaTHOM 1uiare. KoHTponbs BpemeHu
nporpesa M KauecTBa mBa. OTMbIBKA IUIaThl COUPTOM. TeCcTUpOBaHUE COETUHEHUI
MYJIbTUMETPOM.

[Ipodeccun, paccmarpuBaeMble B paMKax IMpollecca: MOHTaKHUK
PaIHO3JIEKTPOHHOM anmapaTrypbl, TEXHHUK 110 3JICKTPOHUKE.

2.4 Ilpocpammuposanue MUKpoOKOHmMPOI1EPO8

Teopusi:  MUKPOKOHTpOJUIEDP Uil  YIPABICHUS  UCIOJIHUTEIBHBIMU
yCTpoHcTBaMHU. SI3bIK MPOTPaMMUPOBAHUS: (DYHKIIMH HHUIIUATTU3AIMN 1 OCHOBHOTO
nuKia. AnroputMel U onepanuu. [logkmrodyenne apariBepoB asurartenei. [Ipasuna
0e30macHOCTH TTPU MUTAHUH MOTOPOB.

[IpakTrka: NOAKIIOYEHHE MOTOpAa K JpaWBEPy U MHUKPOKOHTPOJUIEDY.
[IporpamMmmupoBaHue JBMXKEHHS BOEpPEN M Hazaa no KHonkaMm. [llupotHo —

UMITYJIbCHAsE MOAYJSALMS JUIsl PETYJIUPOBKH CKOPOCTH. AJNTOpUTM 00Be3na
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MPEMNATCTBUS C MOMOIIBI0 aTurka. OTiaaKa yepe3 MOHUTOP MOCIIEI0BATEILHOTO
nopra. IIpommBka ruiarsl.

[Ipopeccun,  paccmaTpuBaemble B paMKax  IpoLecca: CHeUUaIrucT
[0 BCTpaWBaE€MbIM CHUCTEMaM (IIPOrpaMMHPOBAHHE YIPABISIONINX AJITOPUTMOB),
WHXXEHEep 0 aBTOMAaTHU3alluK TPAHCTIOPTA.

2.5 Duepzoighpexkmusnocme u Inepzocoepescenue

Teopus: noustue sueprodpdextuBHocTH. Bunbl noreps sHeprun. CrocoOb!
CHWKEHUsI  dHepromorpebneHus. Crsume peXuMbl  MHUKPOKOHTPOJIIEPOB.
N3mepenue MontHocTH U Ko PUIlMeHTa MOJIe3HOTO AEHCTBUSI.

[IpakTka: u3MepeHue TOKa B IEMU MOTOpa 0€3 MUPOTHO — MUMIYJIbCHOU
MOAYJSIIIUKA U ¢ Hed. [IporpamMmmMupoBaHue CIAIIETO PEXUMa MUKPOKOHTPOJLIEpa.
Pacuér snepromorpebsenus 3a cytku. [logbop koHmeHcaTtopa IJisi CHUXKEHUS
MycKOBOTro Toka. CpaBHEHUE KOJJIEKTOPHOTO U OECKOJIIIEKTOPHOTO ABUTATEIEH.

[Ipodeccun,  paccmaTpuBaemMble B paMKax  Ipoliecca: WHKEHEP IO
HEProdPHEeKTUBHOCTH, CIICIIUATUCT MO ABTOMATHU3AIUH.

2.6 Hugppacmpyxkmypuvie mexnonozuu

Teopusi: monsTHE HMHPPACTPYKTYpbl. [IpUHLHUIBI  pe3epBUPOBAHUA,
MOIYJIBHOCTH W  MacCIITaOMPyeMOCTH. YMHbIE CBETOPOpPHI M  CHCTEMBI
pacnio3HaBaHus. bagaHCUpPOBKA 3apsiIHBIX CTAHLIUM.

[IpakTuka: co3gaHue MakeTa MEepPeKpECTKa € aJrOpPUTMOM MEPEKII0YEHUS
curHajioB. Peanuzanus aBapuiiHOro pekuma Ipu cpaOaThIBAHUM JAaTYUKA JbIMa.
[IpoekTupoBanue 3apsAHON CTAHUUU C OYEPEIBIO.

[Ipodeccun, paccmaTpuBaemMbie B  paMKax  Ipolecca:  HHXKEHEp
TPAHCTIOPTHOU UH(PPACTPYKTYPHI, CIICIIHATIUCT IO YMHBIM TOPOJIaM.

2.7 Jlocucmuka u ynpaenenue yenoukamu noCmagoK

Teopust: mOHSATHE JIOTUCTUKHU M LEMOYKUA MocTaBoK. KiroueBbie mokazarenu
s dexTuBHOCTH. METOIBI ONMTUMH3AIMHN: MAPIIPYTU3AIIHSI, YIIPABICHUE 3aMacami,
KOHCOJUAanus rpy30B. UHCTpYMEHTBI yIIpaBIeHUS CKIaJ0M U TpaHCIIOPTOM. Busl

TpaHCIopTA.
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[IpakTuka: cuMysAUs HEMOYKHU ITOCTAaBOK. Pacy€T onTuMaibHOro MapuipyrTa
noctaBkd. Pacu€T Touku 3akasa. PelieHue keiica o onpeneseHu0 3KOHOMUYHOIO
pa3Mepa mapTud. YUYET TOBAPOB C IOMOIIBIO IITPUXKOIOB. [IpoexkTupoBanme
MaplipyTa Ha KapTe.

[Ipodeccun, paccmaTpuBaeMble B paMKax Ipolecca: JIOTUCT, CHEUUATUCT
0 LIENOYKaM MOCTaBOK.

2.8 Aapoounamuxa u 2udpoounamuxa

Teopusi: ApponrHaMuka U ruipogrHamMuka. Cuibl, IEHUCTBYIOIIME HA TEJO
B NOTOKE.  DakTopbl,  BIUAIOIIME  HA CONPOTUBICHHE.  JlaMHHApHBIN U
TypOyneHTHBIN TOTOKU. CIOCOOBI CHUKEHUS COTIPOTUBIICHUSI.

[TpakTuka: pacuét 1000BOr0 COMPOTUBICHUS IS pa3HbIX popM. UcnbiTanue
B adpoaMHaMuueckoi Tpybe. OOmyB MaKeTOoB C U3MEpPEHHUEM  CHIIBL.
MopaenupoBanue T1OTOKa B cumyistope. Ontumuzainus (QopMbl  H3ACIHS.
N3mepenue moTephb JaBieHUs B TPyOOIPOBOIaX Pa3HOTO JUaMETpa.

[Ipodeccun, paccmarpuBaeMble B paMKax TMpoIecca: HWHXKEHEP —
a’3pPOJAMHAMMUK, CIIEHUAIUCT 11O TUAPOIUHAMHUKE.

2.9 Texnuueckue KOMMYHUKAYUU U MeETEMAMUKA

Teopusi: moHsATHE TeleMaTUKU. KOMIIOHEHTHI TEJIEMaTHUYECKUX CHUCTEM.
[Iporokosbl mnepenaun  JgaHHbIX. @DOYHKIMM MOHUTOPUHIA, TEIEMETPUU U
JTUCTAHIIMOHHOTO yrnpasienus. O0IacTH NPUMEHEHHS.

[Ipaktuka: cObopka Tenematudeckoro Onoka. [IporpammupoBaHue YTEHUS
KOOpAWHAT W OTIPaBKU AaHHBIX Ha cepBep. Co3laHMe NaHEId MOHHUTOPHUHIA C
KapTo W rpadukamMu. DOMYISIUS OOMEHA JTaHHBIMHU IO aBTOMOOWIIBHOHW IIWHE.
UTteHue IMArHOCTUYECKUX IMapaMeTpoB C aBTomMoOwWisA. Peanmusanuss KOMaHbl
JUCTAHIIMOHHOW OJIOKUPOBKH.

[Tpodeccun, paccmaTpuBaeMble B paMKax Mporiecca: WHXCHEpP TeIeMaTHKH,
CIIELIMAIUCT [0 TPAHCHOPTHOMN TEJIEMATHUKE.

3. IloaroTroBKa W 3a1MTA pPeLICHUS

[Ipaktuka: IlogrotoBka mpe3eHTAMM TOTOBOM mpoaykmnuu. [IpeseHrtanus

PE3YIbTAaTOB U PCKOMCHAAIINWHN 110 OIITUMHU3AlUH aBTOMATHU3allH. O6paTHa;1 CBA3b.
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4. Kelic — yeMIIHOHAT

[IpakTuka: UTOrOBBIM KOHTPOJIb B (hOpME KEIC — UeMIHOHaTa, 3allliTa Kenca.

1.3.13 JlabopaTropusi MAaIIMHOCTPOCHUS

VYueOHbIi (TeMaTHYeCKU ) TU1aH

Tabmuma 13
Kouun4yecTBo yacos
Ne . ®opmbl aTTecTALMHI/
Ha3zBanue keiica, TeMbl
n/n Teoon | TIpakt KOHTPOJISA
Bcero P p
| HKa
1. | BBoauslii pazaen 4 1 3
YcerHbIi onpoc
BBonnoe 3anstue. Mactpykrax no Th. poc,
1.1 2 1 1 BXOJHAs JUarHOCTHKA
becena «Uto 3HAYUT OBITH YECTHBIM 7%
(TecTupoBaHue)
HcTtopus TexHn4ecknx n300peTeHuil.
1.2 | JoctmkeHus ypalbCKUX KOHCTPYKTOPOB. 2 0 2 [TpakTrdeckas paboTa
Hrpa Ha xomaH1000pa3oBaHme
YHuBepcaibHbIe TEXHOJIOTHYECKHEe
2% P 134 | 32 | 102
npouecchl
YcTHBI onpoc
2.1 | IIpoexTupoBaHUE U MOJEINPOBAHNE 12 2 10 poc,
pakTh4YecKasi pabora
YcTHBI onpoc
2.2 | Mexanndeckas oOpaboTka MaTepuaioB 12 2 10 poc,
pakThyecKasi pabora
YcTHBI onpoc
2.3 | Capounbie paObOThI 12 2 10 poc,
IpaKTHyeckas padorta
YcrHbli onpoc,
IpaKTHyeckas padora.
2.4 | Ky3HeuHble paboThI 12 2 10 p pabo
[TpomexyTouHbIit
KOHTPOJTb
2.5 | JluTeitHOoE TPOU3BOJICTBO 12 2 10 [TpakTrueckas padora
YcrHbli onpoc
2.6 | AngutuBHbie TexHoaoruu (3D — mevars) 12 2 10 poc,
paKTHYecKas padoTta
YcTHBI# onpoc,
MpaKTH4ecKas padora.
2.7 | IloxkpacouHbie pabOThI 12 2 10 p pabo
[IpomexyTouHbIit
KOHTPOJITb
MoHTax U IeMOHTaXX 000pyIOBaHUS
2.8 a pyA 12 4 8 [TpakTuyeckas pabota
29 Jlnarnoctuka, peMOHT U TEXHUYECKOE 8 2 6 YcTHBIH onpoc,
' o0CITy>)KBaHUE MpaKTH4eckas padorta
210 [Ipon3BOACTBO KOMITO3UTHBIX 8 4 4 YcTHBIN onpoc,
' MaTepuaioB paKTH4ecKas padoTta
YcerHbIN onpoc
2.11 | KoHTpoiab kayecTBa 8 4 4 poc,
MpaKTHYecKas padoTta
212 ABTOMAaTH3aIS TPOU3BOICTBEHHBIX 6 5 4 YcTHBIl onpoc,
' MIPOLIECCOB MpaKTHYecKas padoTta
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YcTHbIM onpoc,
2.13 | DHeprocOepereHHe U KOJIOTHS 8 2 6 p
npakTuyeckas padboTa
IT
3. | IloaroroBka W 3aIUTA pelIeHUs 2 0 2 paKTiriccKal pabora
WTOroBbiii KOHTPOJIb
4. | Keiic — yemMnuoHar 4 0 4 3amura keica
Bceero: | 144 33 111

* Habop yHueepcambhvlXx MexXHOL0UYECKUX HPOYECco8 ONpedensiemcs UHOUBUOVALbHO NOO
peuterue Kaxncoo2o Kelca U MOJdNCEm  8apbupo8amvbCs 6 3d6UCUMOCIMU  OM OMPACAU, MEMAMUKU
u crooichocmu Ketica. B 3asucumocmu om nocmasnieHHoU 3a0aiu u3 oowe2o nepeyms npoyeccos (coop
u obpabomka npob, MUKDOCKONUYECKUU AHAAU3, AHATU3 DUSUHECKUX CEOUCMS, XUMUHECKUL AHATU3,
xapmoepaghust u T'UC — mexnonocuu, mMooeruposanue 2eoioesudeckux npoyeccos, paboma ¢ KepHamu
U paspesamu, OYeHKd IKOI02UHECKUX PUCKO8) 8blOUPAIOMCS me, Komopbvle Hauboiee NOJHO NO380NAI0M

PACKpbImb NPOOIEMAMUKY U HAIMU ONIMUMATbHOE DeuieHue.

Conep:kanne yueOHOro IJjiaHa
1. BBoaublii pa3nen

1.1 Béoonoe 3anamue. Hncmpyxkmaosic no Th. beceoa «UYmo 3nauum ovimop
yecmHuoim?»

Teopus:  uHcTpykTaxk mo Th,  oOcykaeHue  JOPOKHOM  KapThl
C 3aIUIaHUPOBAHHBIMU KOHKYypCaMmH, NMpopadOTKa WAEH, MiaHbl HAa y4eOHBIA TO/I,
AHTUKOPPYHIMOHHOE TIPOCBELICHUE.

[IpakTuka: BBINOJIHEHUE 3aJJaHUN BXOTHOW JUArHOCTHKH.

1.2 Hcmopusa mexnuyeckux uzodpemenuit. /locmudicenus ypanbcKux
KoHcmpykmopos. Hzpa na komanoooopazoeanue

Teopusi: n300peTeHUs APEBHEWIIMX BpPEMEH U TIEpHOJa CTAaHOBICHUS
WHIYCTPUATBHOW NUBWIM3aUU (OT peMeciia K MaHydakrype). [[poMbIIIeHHBIHI
n texHndecku nepeBopor koHua XVIII — nawana XIX B. Kpynnenmwe
TEXHUYECKHE JOCTHKECHUS U BHEJIPECHUE MAIIMHHON TEXHUKHU B MPOMBIIIJIEHHOCTD.
N300perennss u TexHuueckue poctTikeHus XX B. U npu nepexoae k XXl
MOCTUHYCTPUAIBHOMY BEKY HAa MX OCHOBE. YUEHbIe, MHXKEHEPhI, U300peTarenu
Ypanbckoro peruoxa.

[IpakTuka: xKOMaHIHas Wrpa, LEIb KOTOPOW — OOBICHATH CJIOBAa CBOUM
TOBapuIaM 0 KoMaHie 0e3 UCIOIb30BaAHUS OJJHOKOPEHHBIX CJIOB U KECTOB.

2. yHI/IBepcaﬂbHLIe TCXHOJOTHYECCKHUE IMMPOUHECCHI:
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2.1 Ilpoexmuposanue u mooenuposanue

Teopusi: OCHOBbI TNApPaMETPUUYECKOTO TBEPAOTEIBHOIO MOJEIUPOBAHUSA.
COopka 1 poBbIX NPOTOTUIIOB U3 OTAENIbHBIX JeTaneil. KoHeuHo — 31eMeHTHBIN
aHanu3 (HampspkeHus, jaedopmalvd, COOCTBEHHBIE YacTOThI). BberaumciutenbHas
TUAPOJMHAMUKA [l  adpOJAMHAMUYECKUX W THUIAPOJUHAMUYECKUX PaCUYETOB.
Tononorudeckas ontuMuzanus. [IpuHIUIIBI BUPTYaTbHBIX UCTIBITAHUH.

[Ipaktuka: co3manne 3D — mojenu Kpbula camoi€ra, rpeOHOrO BHHTA,
npoTe3a PYKH, JIMTEHHON OCHACTKH, aBTOMOOMJIbHOTO KOMIOHeHTa. [IpoBeaeHue
BUPTYaIbHBIX a3pOAUHAMUYECKUX/TUAPOJUHAMUYCCKUX UCTIBITaHUN. CUMYISIIUS
nporecca JuThs U 3aTBepaeBanusa. Coopka mpocteix MmexanusmoB B CAD — cpege.
[IpoBeneHne BUPTYabHBIX UCTIBITAHUN HA MIPOYHOCT.

[Ipodeccun, paccmaTpuBaemble B paMKax IMpolecca: HWHXKEHEP —
npoektupoBink CAD/CAM, nuzaitnep 3D — rpadguku, uHKEHEP — KOHCTPYKTOD,
1ab0paHT UCTBITATEIHLHOTO CTEHIA.

2.2 Mexanuueckas oopadbomka mamepuanos

Teopust: kuHeMaTHKa TOKapHOH, (ppe3epHOil U nUM(OBATLHONH 00pabOTKH.
Pexxumbl pe3anusi (CKOpocTh, mojava, riyouna). dusmnka cTpy>KKo0O0pa3oBaHUS,
TEIJIOBBIICIICHUE B 30HE pe3aHus. JlocTmKuMmas TOYHOCTh M IIEPOXOBATOCTH
MOBEPXHOCTH. BBIOOp pEXyIIero MHCTPYMEHTa M CMa304HO — OXJIAXTAIOIINX
JKUJIKOCTEH.

[IpakTHKa: U3roTOBIECHUE JETAIU MPOTE3a PYKH U3 AIIFOMUHHUS WIIW TUIACTUKA.
Tokapuas/ppesepHas o0paboTka MOACIBHOW 3aroTOBKM TpeOHOTO BHUHTA.
[Tonyyenune oOpasioB A adpOJAMHAMHYECKUX MCTbITaHuid. YucToBasi 06paboTka
JUTOM cTalbHOU AeTanu. M3roroBienne aBToMOOMILHOTO KoMoHeHTa. [lInudoska
MMOBEPXHOCTEMN JETaJICH.

[Tpodeccun, paccmarpuBaeMbie B paMKax mporiecca: Tokaps, Gpe3epoBIIHK,
U (OBIINK, TEXHUK — TEXHOJIOT, HH)XEHEP — KOHCTPYKTOP.

2.3 CBapouHble padoThI

Teopust: Pusnka snekrTpuyeckor ayru. @opMupoBaHre CBapOYHON BaHHBI,

IIEPCHOC MCTAaJLIaA. TepMI/I‘-IeCKOC BJIIMAHHC 30HbI CBAPKHW, OCTATOYHLIC HAIIPAXKCHHA
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u gepopmanuu. ['a3oBasg cBapka: ropeHHe aleTW/IeHa, 3allluTHas artMocdepa.
Tunuunble AeEKThl CBAPHBIX IIBOB U METO/IbI UX MPEIOTBPAILIECHHUS.

[IpakTuka: cBapka CTEHJA0BOW KOHCTPYKLIMH JJIs1 UCIIBITAHUS TPEOHOTO BUHTA.
PeMOHT TpemuHbl B JMTON cTanbHOM netanu. COENMHEHUE DIIEMEHTOB pPaMbl
aBTOMOOMJIBHOTO KOMIOHEHTA. M3roToBlIeHHE METaNIMYeCKOro Kapkaca MpoTtesa
pyku. CBapka HecCylled KOHCTPYKIMH Ui MCHbITAaHUSA Kpbula. PeMOHT
000opyI0BaHuSI.

[Ipodeccun, paccMarpuBaeMble B paMKax Mpolecca: ra3ocBapiuK, HHKEHEP
— IIPOEKTUPOBLIUK.

2.4 Ky3neunwie pabomuol

Teopusi: (u3mueckue OCHOBBI TOpSYEH M XOJOAHOW IJIACTHYECKOM
nedopmalii  MeTaIoB. VI3MeHeHue CTpYKTyphl M CBOMCTB TIpU  KOBKE.
3aBucuMOCTh ycwius Jedopmanuu OT Temreparypsl U ckopoctd. llltammoBka
B 3aKpBITBIX M OTKPBITBIX IITaMmnax. JOMyckM W TIPUIIYyCKM Ha Ky3HEUHbBIE
3arOTOBKHU.

[IpakTuka: ropsiuas KOBKa 3aroTOBKHM JUIsl JIOMATKM TPEOHOTO BHHTA.
XonoaHas IITaMIIOBKa aBTOMOOMJIBHOTO KpoHIITeHHa. M3roToBieHue mpocToit
MOKOBKU i Tipore3a pyku. KoBka oOpasma st MeXaHMYEeCKUX HCIBITaHHM.
[Tomyyenue Ky3HEUHOM 3arOTOBKHU IS JTUThsl. KOBKa M3 BTOPUUYHOTO METAJLIA.

[Ipodeccun, paccmarpuBaemblie B paMKax Impoliecca: Ky3Hell, IPEeCCOBIIUK,
WH)KEHEP — METAJUIYpr, CIELUAIUCT 110 OCHACTKE.

2.5 Jlumeitnoe npouzeo00cmeo

Teopusi: nuTelHbIE CBOWCTBA CIUIABOB. (DHU3MKA 3aMOJHEHUS JUTECHHOU
(Gopmbl. 3aTBepAeBaHHE U POCT KPUCTAIUIOB. JleeKThl JUTHS: MOPHI, TPEIIUHBI,
paKoBHHBI, HEeMeTauInyeckue BKItoueHus. [loaroroBka popMOBOUHBIX cMeCeH.

[Ipaktuka: m3roroBnenue mecyaHoi (Gopmel mo 3D — meuaTHO# Momenu
Ui OTJIMBKH CTaJbHOTO oOpa3ua. JIuTe€ moa maBIeHHEM aBTOMOOHMIBHOTO
KpoHIUTelHa. OTIMBKA yTSHKEIUTENs 171 rpeOHoro BuHTA. [lomyueHnue 3arotoBku
neranu Inpote3a. M3roroBineHrne KOPHYCHBIX AECTANEW I a’pOJUHAMHYECKOTO

CTCHAA. JInThé u3 BTOPHUYHBIX MCTAJIJIOB.
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[Ipodeccun, paccmaTpuBaemMble B paMKax MpoLecca: NHKEHEP — JTUTEHIINK,

(OpPMOBLIUK, HHXKEHEP — METAJLTYPT.
2.6 A0OumueHnvle mexnonocuu

Teopusi: npyUHLMIBI TOCIOMHOTO cUHTE3a. BoIOOp MaTepuanoB ajisl nevatu.
[TapameTpsl neuatu. [locrobpaboTka U3 aeIUi.

IIpakTuka: 1evarhb MaclTabMpOBaHHOM MOJIEJIN KpbUIa IS
adpOAMHAMHUYECKMX TeCTOB. M3roroBneHne macrep — MOIEIHM UL JIMTEUHOM
dopmbl. [lewaTs nomactu TpeOHOrO0 BUHTA C ONTHUMHU3UPOBAHHOM T'€OMETpPHEH.
[IpoToTunupoBanue aeTasiel aBTOMOOWJIBHBIX KOMIIOHEHTOB. lcnonb30BaHue
OuopaznaraemsbIx MmiIacTukoB. 3D — nedats Kopnyca v IAapHUPOB MPOTE3a PYKH.

[Ipodeccun, paccmatpuBaembie B paMmkax Tmpouecca: omeparop 3D —
NpPUHTEPA, HHXEHEP — MPOTPAMMHUCT, CIEIHAIKUCT MO MOCTOOPadOTKE, HHXEHEP —
MaTepUasIoBe]l.

2.7 ITokpacounwvie pabomul

Teopusi:  PIEKTPOCTaTHUECKOE  HANBUICHHE  IOPOIIKOBOM  KpPAaCKH,
NOJIMMEPHU3alMsl MpU Harpese. [ MapoAMHAMHUYECKOE OKpalluBaHuE. AAre3us U
KOPpPO3MOHHAsi CTOMKOCTh MOKPBITUH. TpeboBaHHS K MOATOTOBKE MOBEPXHOCTHU:
abpa3uBoCTpyiiHas 00paboTka, 00€3KUPUBAHHE.

[IpakTrka: HaHECEHUE AaHTUKOPPO3HMOHHOTO TMOKPHITUS HA JETalb TPEeOHOTO
BuHTa. OKpacka mnpore3a pykd. JIeKOpaTUBHO — 3alIUTHOE IOKPHITHE
aBTOMOOMJILHOTO KOMIIOHEHTA. DKOJOTUYECKH YUCTasi OKpacka 0e3 pacTBOPUTEIICH.
3alUTHOE MOKPBITHE PTIEMEHTOB Kpblla. OKpacKa JINTHIX JeTalIei.

[Tpodeccun, paccmarpuBaembie B paMKax mpoiiecca: OnepaTop MOPOIIKOBOM
OKpacKH, MaJsip, HHXEHEP — XUMUK.

2.8 Monumaoic u oemonmansic 060pyoosanus

Teopusi: BUIbI COEAMHEHUN: pe3bOOBBIC, IIMOHOYHBIC, ILJIULEBBIE,
npeccoBbie. Jlomycku um mocaaku. llocimemoBaTenbHOCTh COOpPKHM W pa30OpKU
TUIOBBIX Y3JI0B. MHCTpYMEHT M OCHAacTKa Mjisi MOHTaxHbIX padot. [lpaBuia

TEXHHKH 0€301MaCHOCTH MPH MOHTAXe/IEMOHTaXe.

133



[lpaktuka: cOopka y3ma rpeOHOrO BHHTA C  TOJIIMITHAKAMU.
CoOopxka/pa3bopka cepBONpHUBOJA MpoTe3a pyku. MOHTaX [aTYUKOB Ha CTEH]
JUIsL UCTIBITAaHUS Kpblia. Pa3bopka u cOopka yueOHOro cranka win podora. MoHTax
JINTENHOW OCHACTKH.

[Ipodeccun, paccmarpuBaemMbie B paMkax mporecca: Ciecapb — COOPIIUK,
TEXHUK [0 PEMOHTY 000pYyI0OBaHUS, HHKEHEP — MEXaHUK.

2.9. JInarHocTHKA, PEMOHT M TeXHUYECKOE 00CTy:KUBAHNE

Teopusi: MeTOAbl AMATHOCTUKHU: BUOPOJIMATHOCTHKA, TEIUIOBOM KOHTPOJIb,
aKyCTUYECKUH KOHTPOJb. THUMOBBIE HEUCHPABHOCTH MeXaHU3MOB. [lmaHoBO —
npeaynpeuTeIbHbIA PEMOHT. 3aMEHa U3HOIICHHBIX JeTraned. bamaHcupoBka
Bpalarmmuxcs yacteil. Boccranopnenne paboTocrocoOHOCTH MOCHE O0TKAa3a.

[IpakTyka: nuarHocThka BUOpalMu W IIymMa TpeOHOro BUHTA. PeMoOHT
npore3a pyku. IIpoBepka pabOTOCTOCOOHOCTH a’POAMHAMUYECKOTO CTEHA.
Texauueckoe obcmyxkuBanue UITY — crtanka wiu po6ota. /J[uarnoctuka nedexron
TUTBIX  Aetanedd.  BoccraHoBnenue — oOopynoBaHUSL  JUISL  DKOJOTHYHOTO
IPOU3BO/ICTBA.

[Ipodeccun, paccMarpuBaeMble B paMKax Ipoliecca: MHXEHEp — TUarHocT,
HaJIaIuYuK 000pyI0BaHus, Clecapb — PEMOHTHHUK.

2.10. IIpon3BoACTBO KOMIIO3UTHBIX MATEPHAJIOB

Teopusi: apMHpYIOIIKE HAIOJIHUTENIN: CTEKJIOBOJIOKHO, YIJIEPOJHOE BOJIOKHO,
0a3abTOBOE BOJOKHO. MaTpHIIbl: TEPMOPEAKTUBHBIC U TEPMOIUIACTUYHBIE CMOJIBI.
Ou3NKO — MEXaHWYECKHE CBOWCTBA KOMIIO3UTOB: aHM30TPONUS, VyAelIbHAs
npoyHocTh. CriocoObl (popMOBaHUS: pydHOE (OopMOBaHWE, BaKyyMHas HH)Y3us,
aBTOKJIABHOE OTBEPIKJICHHE. Pe:KUMBI 3aKalKH.

[IpakThka: U3roTOBJIEHUE KOMIIO3UTHOW JIOMAcTU TIpeOHOro BUHTA
JUISL CHIDKEeHHMsT ImymMa W Beca. DopMOBKa KOMIIO3UTHON OOIIMBKUA KpbLIa.
Pa3paboTka KOMMO3UTHOIO KOpmyca MNpoTe3a. ApPMHUPOBAHHE aBTOMOOMIBLHOTO
KOMIIOHEHTa. DKOJOTUYHbIE KOMIIO3UTHI U3 OnopasiaraeMbix cMoil. KoMmno3uTtHas

JIUTEHAsT OCHACTKA.
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[Ipodeccun, paccmarpuBaembie B pamkax npouecca: HWwxkenep —
MaTepHualioBe]], TepMOOOPaOOTUHK, alllapaTUK 3aKAJIKH.

2.11. Kontpoab kavyecTBa

Teopust: Buabl Ae(EKTOB: TPEUIMHBI, TOPbI, HEMETAUNINUYECKUE BKIIIOUCHHUS,
OTKJIOHEHUSI pa3MepoB. MeTo/bl HEpa3pyIIAOIIEro KOHTPOJIS: YJIbTPa3BYKOBOM,
KanWUIApHBIN, paauorpaduueckuid. Pazpyinaroniue HUCHbITaHUSA: PaACTIKEHUE,
u3ruo, yaap, yctanoctb. CTaTUCTUUECKUE METObI KOHTPOJIS Ka4eCTRa.

[IpakTuka: wu3MepeHue YpPOBHS IIymMa U BUOpaluu TpeOHOTO BHUHTA.
HcnbiTanue mpoTe3a pyku Ha HUKIMYECKYIO Harpy3ky. AHamu3 J1e(eKTOB JIUTOU
CTaIM KaMWUIIPHBIM METOJIoM. McnblTaHne Kpbula B MUHH — adpPOJIMHAMUYECKON
TpyOe. UcnbiTanne aBTOMOOUILHOTO KOMIIOHEHTAa Ha MPOYHOCTh. DKOJIOTHYECKUM
aHaJIU3 OTXOJIOB.

[Ipodeccun, paccmaTpuBaeMble B paMKax mpoliecca: HHKEHEp —
UCHIBITATENh, SKCIEPT MO KA4eCTBY, AEPEKTONOT, TA0OPAHT UCTIBITATEIHLHOTO
CTEHA.

2.12 Aemomamu3sayus npou3e00cmeEeHHbIX NPOUECCOB

Teopusi: cuctembl YITY: koopauHaTHble ocu, uHTepnojsuus, G — Koj.
[IpompbltiieHHbIe  pOOOTHI: CTENIEHU CBOOOMBI, CHUCTEMBbI 3axBarta. VHTerparus
poborta co crankom u kouBeriepom. SCADA u MES — cuctemsl. JlaTunku oOpaTHOM
CBS3U.

[Ipaktuka: mporpammupoBanue UYIIY — cranka s oOpaboTku jaetanu
mpoTe3a WM TpeOHOro BUHTA. 3amyck poOoTa — MaHUIYJISATOpa Ha 3arpys3Ky/
BBITPY3KY 3aroTOBOK. ABTOMAaTHU3UPOBAHHBIN KOHTPOJb KauyecTBa C MAIIMHHBIM
3penueM. MaTerpanus po0oTa B IUTEHHYIO JUHUIO. ABTOMATU3AIIUS SKOJIOTUYECKU
YUCTBIX MPOU3BOJICTB.

[Tpodeccun, paccmaTpuBaemMbie B paMKax Impoliecca: HHKEHEP —
nporpammuct YIIY, oneparop UIIY.

2.13 Duepzocoepercenue u Ixo102un

Teopwusi: sHepreTHYECKUi OajgaHC MPOU3BOJACTBEHHOIO mporecca. MeTo bl

YTUWIM3aloyuy  OTXOJO0B  IIPOU3BOACTBA. PCHI/IKHI/IHF MeTalioB. beccTouHbie
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U MaJIOOTXOAHBIC TCXHOJOIHH.

CHukeHue BpeaHbIX BbIOPOCOB. (OCHOBBI

sHeproayanta. ONTUMH3ALKS SHEProNnoTpeOIeHUS 000pYIOBAHMSL.

MIPOU3BOACTBO.
OnTuMuszaims

[Ipumenenue OuopasiaraeMblX MaTepUajoB

[IpakTuka: pacy€r sHEpPronoTpeOIeHUs MpPU JUTHE CTAIU VS AJAUTHBHOE

Pazpabotka cxembl

yTuim3zauuu - orxoaoB 3D — medarw.

IMPON3BOACTBCHHOTO IIOTOKa  JJIA

CHIDKEGHHSI DHeprosarpar.

B NPOTE3UPOBAHMU  AHaIu3

YIJICPpOAHOTO Clicda I aBUAILIMOHHOTO KeMca. YTuiamzanus OTpa60TaHHBIX

KOMIIO3UTHBIX JIonacTeu BHUHTA.

I1o 3HCpFOHOTpC6HCHI/IIO.

IIpodeccun, paccmarpuBacMmble B paMKax Ipoliecca:

OnTtuMusanus

paboThI CTaHKOB

HHEProayuTop,

AHAJIUTUK 3KOJIOTUYCCKUX AAHHBIX, CIICHUAJINUCT 110 YTUJIN3allUKN OTXOI0B.

3. [loaroroBKa M 3alIUTA pelIeHus

HpaKTI/IKal IMoAroToBKa IpPE3CHTAILIMU rOTOBOM MMPOAYKIIHNH. Hpe3eHTau1/151

PE3YIbTATOB U PCKOMCHIAAINHU 110 OIITUMHU3AUN aBTOMATU3AIUN. O6paTHa51 CBA3b.

4. Keiic — yeMIIAOHAT

[IpakTrka: UTOTOBBIN KOHTPOJIb B (hOpME KeiC — ueMIuoHaTa, 3alluTa Kenca.

1.3.14 JlabopaTopusi 3K0JIOTuH, OMOHUKH U OMOTEXHOJIOT Hii

VY4eOHbIl (TeMaTUYECKU) TUIaH

Tabnuua 14
No KoandecTBo yacos
. ®opmbl aTTECTALUM/
n/ HasBanue keiica, TeMbl
I Teopu | IIpakr KOHTPOJH
Bcero P p
| HKa
1. | BBoanblii pa3aen 4 1 3
YcTHBI onpoc
Bsoanoe 3anatue. Mucrpykrax o Th. pog,
1.1 2 1 1 BXOJIHAs TUarHOCTHKA
becena «UTo 3HAUUT OBITH YECTHBIM ?»
(TecTHpoBaHUE)
HcTopust TeXHUYECKUX U300peTeHui.
1.2 | Mocrmkenus ypanbCKux KOHCTPYKTOPOB. 2 0 2 [TpakTuyeckas pabota
Hrpa Ha koMaH1000pa3oBaHue
YHuBepcaabHbIe TEXHOJIOTHYECKH e
2. P 134 | 34 | 100
Npo1ecChl
VYeTHbIT onpoc
2.1 | HudpoBoe npoeKTUpOBaHUE 22 6 16 poc,
IpakThyeckas paboTa
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YeTHbI onpoc,

2 2 | AITUTHBHBIEC TEXHOJIOTHH 29 6 16 MpaKTHYCCKas pabora
[TpomexyTouHbIi
KOHTPOJITb

VYerHbIM onpoc

2.3 | DNeKTpOHHUKA U MUKPOKOHTPOJIIEPHI 22 6 16 poc,
npakTuyeckas padboTa

VYerHbl onpoc

2.4 | JlaTYMKU ¥ UCTIOJTHUTEIIbHBIC MEXaHU3MBI 24 6 18 poc,
pakTuyeckas paboTa.
2.5 | MexaHuka U poOOTOTEXHHKA 24 6 18 [TpakTudeckas padbota

VYerHbl onpoc

2.6 | [IpoToTMNMpOBaHNE W UHTETPALTUS 20 4 16 poc,
IpaKTHyecKas padoTta

VYeTHbI onpoc,
3. | IloaroToBka u 3amuTa peleHus 2 0 2 npakTudeckas padoTa
WTOroBsiii KOHTPOJIb
4. | Keiic — yveMnuoHar 4 0 4 [IpakTruueckas paborta

Bcero: | 144 35 109

* Habop yHUSEPCANbHBIX MEXHONOSUHECKUX NPOYECCO8 ONpeoesaemcs UHOUBUOYALLHO NOO

peuteHue Kascoo2o Kelica U MOXdCem eapvuposamvCsi 6 3aeucumocmu  om ompaciu, memamurKu

u crooichocmu Ketica. B 3asucumocmu om nocmasnieHHoU 3a0aiu U3 oowe20 nepeyts npoyeccos (coop
u obpabomxa npod, MUKPOCKONUYECKUU AHAMU3, AHATU3 (DUBUYECKUX CBOUCME, XUMUYECKUL AHANU3,
xkapmoepagua u TUC — mexnonocuu, MoOeruposanue 2e0102UecKux npoyeccos, paboma ¢ KepHamu
U paspe3amu, OYeHKA IKOI0SUYECKUX PUCKO8) BbIOUPAIOMCS me, KOmopble Hauboaee NOIHO NO3GOJSIOM

PACKpbIMb NPOOIeMAMUKY U HAUMU ONMUMATIbHOE pelleHue.

Conep:xanne y4e0HOro mjiaHa
1. BBoanblii pa3aes
1.1 Beéoonoe 3anamue. Hncmpykmaoic no Th. beceoa « Ymo 3nauum ovimo
yecmuvim?»
Teopusi:  uHcTpykTask 1o Th,  oOCyxaeHwe  TOpOXHOM  KapThl
C 3aIUTaHUPOBAHHBIMU KOHKYpCaMH, MPOpadOTKa WACH, MaHbl HAa y4eOHBIA TO/I,
AHTUKOPPYHIMOHHOE TIPOCBEIICHUE.
[IpakTrKa: BBIIOJHEHUE 3aJaHU BXOJHOW JUArHOCTUKHU.
1.2 Hcmopus mexnuueckux uzoopemenuil. /locmudicenus ypanibcKux
Koncmpykmopos. HUepa na komanoooopasoeanue
Teopusi: u300peTeHUs NAPEBHEHIIMX BPEMEH M TMEPUOJIa CTAHOBIICHHS
MHYyCTpUAIbHON IuBHWIM3aLMK (OT peMecia K maHydaktype). [IpombluieHHbIHI

n texuudeckud mnepeBopoT koHuna XVIII — wnavana XIX B. Kpynueimue
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TEXHUYECKUE TOCTUKEHNS U BHEAPEHUE MAIIMHHOW TEXHUKH B POMBIIUIEHHOCTD.
N300peTeHnst M TeXHUYECKHE TOCTHKEHMs XX B. W npu nepexoge k XXI
MOCTUHIYCTPUAIbBHOMY BEKY Ha HMX OCHOBE. YU€Hble, MH)KEHEpHI, U300peTaTenu
YpalIbCKOTO pErnoHa.

[IpakTuka: xKomMaHAHas Wrpa, Lejb KOTOPOH — OOBSCHATH CIIOBA CBOUM

TOBapHuiiaM I10 KOMaHAC 0e3 UCIT0JIb30BaHUS OIHOKOPCHHLIX CJIOB U JKCCTOB.

2. YHHuBepcaJbHbIE TEXHOJOTHYECKHE MPOIEeCChI:

2.1 Hudgpposoe npoekmuposanue

Teopusi: mapaMmeTpudeckoe MOJCIUPOBAHUE TMPUPOIHBIX (HOpM. DKOAU3ANH
¥ MUHUMU3ausg Matepuana. CBOMCTBa MaTEPHAIIOB JIJIs TPEXMEPHOM 1meyaTu. YUér
yCaJIKK M 3a30POB IMPU MTPOCKTUPOBAHUH.

[IpakTuka: co3maHue MoJEIUW THOKOro coequHeHus. Co3maHue MOJEIH
pem€Tku g copbeHTa. MonenupoBaHue — Kopryca  Jiig  OMoceHcopa.
[IpoexTupoBaHue KPEIIEHUH U HJIEMEHTOB TMOKOTO MaHUITYJISITOPA.

[Ipodeccun, paccmatpuBaemble B paMKax Ipolecca: HWHXKEHep —
KOHCTPYKTOP, CIEIHAINCT IO KOAU3aNHY, TEXHOJIOT aJTUTUBHOTO MTPOU3BOJICTBA.

2.2 A0OumueHbvle mexHo102UU

Teopusi: meyaTh THOKUMH HUTSIMH JIJI1 UMUTAIIMU MBI U 1rynanen. [ledars
OouopasnaraemMeiMu MaTepuagaMu. CriocoObl mocToOpaboTKu: MUTMGOBKA, CKICHKa
0e30macHbIMHA COCTaBAMHU.

[IpakTuka: meyaTh JIEMEHTOB JJIsi THOKOTO 3axBaTta. [leyaTh BOpOHKU IS
¢unpTpa. OOpaboTka HamMEYaTaHHBIX JeTaled JJas pykaBHOTO (uibTpa
1 OMOHMYECKOTO 3aXBaTa.

[Ipodeccun, paccMarpuBaeMbie B paMKax IMpoliiecca: onepaTop TpéXMepHOi
MeYaTH, CIeIUAIUCT 0 MOCTOOPabOTKe, MHXKEHEP IO OMOHIMYECKUM CHCTEMaM.

2.3 nekmponuka u MUKpOKOHmMpOiepovl

Teopusi: anamoroBeie W 1MdpoBbIe BXOAbl. [logkimioueHHWE MTATIYNKOB

BJIAJKHOCTH, YIJICKHUCIIOIO Ira3a, TCMIICPATYpPBhI, OCBeHléHHOCTI/I, YIbTPAa3BYKOBOI'O
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JaTduKa. YCJIOBHBIE omepaTopbl. DwibTpanus CUTHAIOB. [loporoBeie 3HAYCHUS
TPEBOTH.

[Ipaktuka: cOopka cXembl TOMKIIOYCHHUS IaTYUKOB C BBIBOJIOM JaHHBIX
B TIOCJEAOBAaTENbHBIN MOpT. Hammcanwe koja Il aBTOMAaTHYECKOTO TIOJIMBA
pu cyXxoi mouse. Hamrcanue koja Jis o/Iauu CUTHAJA TPU MPEBBINICHUN YPOBHS
YIIICKHUCIIOTO Ta3a.

IIpodeccun, paccmaTpuBaemble B pamMKax  IpoIecca:  CICIHATUCT
10 CCHCOPHBIM CHCTEMaM, pa3pabOTYMK BCTPAaMBAEMBIX CHCTEM, WHKCHEP
aBTOMaTHU3AIMN

2.4 Jlamuuku u ucnonnumenvHvle MEXaHu3 Mol

Teopusi: TUNBI JaTYUKOB: Ta30BBIH, TeMIIEpaTypbl W  BIAXHOCTH,
doTopesucTop, na3zepHbId aumap, jaabieHus. CepBONPHBOILI IS TOJPaKaHHSI
mbimaM. [llaroseie 1BUraTEM JII1 TOYHOTO TTO3UITMOHUPOBAHUS.

[IpakTrika: TOAKIIOUEHHE U KaIMOpOBKAa Ta30BOro JaTyuka. BBIBOJ
MMOKa3aHUU
Ha JUCIUICH. YTIpaBJeHUE CEPBOMPUBOJOM JUIsI TTOBOPOTA TOJOBBI. YTpaBIECHUE
CEpPBONPHUBOIOM JIJISI OTKPBITHS Ki1anaHa QuibTpa.

[Ipodeccun, paccmaTpuBaeMble B paMKax  IpoIecca:  CIEIHATUCT
10 CEHCOPHBIM CHCTEMaM, HWHXXEHEp TII0 aBTOMAaTH3allMH, pa3padOTIHK
OMOHUYECKUX YCTPOUCTB

2.5 Mexanuka u poo6omomexHuka

Teopusi: TpocoBble Tepenadd ISl TMOAPAKAHUS CYyXOXUIUsM. KymucHbie
MEXaHHU3MbI TI0 TPUHIMIY KPBLIbEB HAcEKOMBIX. JuddepeHnranpbHbIA MPUBO/I.
[IupoTHO — UMITYJIBCHAS MOYJISAIMS ISl YIIPABJICHUS CKOPOCTBIO.

IIpaktrika: COopka XBaTaTePHOTO MEXaHW3Ma M3 IEUaTHBIX JCTaled u
cepBornpuBooB. COOpKka TPEXMEPHOM IMEYaTHOM TEIeKKH. YCTaHOBKA JIaTUYMKa
yIIeKUCaoro raza. Hammcanuwe anroputMa o00be3[la NPETNSATCTBHA C 3alHChIO

JTAaHHBIX.
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IIpodeccun, paccmaTpuBaembie

MCXAaTPOHHK, CIICOUAIUCT 1o

BCTPAaNBACMbIX CUCTCM.

2.6 Ilpomomunuposanue u unmezpayus

B paMKax TIpolecca: HWHXEHep —

OMOHUYECKUM

cuctemMamMm,  pa3paboT4HK

Teopusi: nukn pa3pabOTKU MPOTOTUIA: MOJIENb, I€YaTh, COOpKa, TECT,

YIIy4ILICHHE.

MPOTOTHIIMPOBIINK, CIICHUAIIUCT IO CCHCOPHBIM CUCTEMaM

HpaKTI/IKaZ CO3JaHHUC HeﬁCTByIOHlero MakxecTa.

HpO(I)eCCI/II/I, pacCMaTpuBACMbIC B paMKaX IIPOHCCCa: HHKCHED —

3. [loaroroBKa M 3alIUTA pelIeHus

HpaKTI/IKaI IMOArOoTOBKA IMPC3CHTAIUU rOTOBOM MMpOAYKIHH. HpeBCHTaHI/ISI

PE3YIbTATOB U PCKOMCHIAAIINUHN I10 OIITUMU3AIUN aBTOMATU3AIUN. O6paTHa51 CBs3b.

4. Keiic — yeMIIUOHAT

[IpakTrka: UTOTOBBIN KOHTPOJIb B (hOpME KeiiC — ueMIuoHaTa, 3alluTa Kenca.

1.3.15 JlabopaTopusi pa3paboTKi NPOrpaMMHBIX POAYKTOB

VYueOHbIH (TeMaTHYSCKUH ) TIJIaH

Tabmuua 15
KoanuecTBO 4acoB
Ne Ha3Banmue keiica, TeMbI ©opmbt atrecTaumn/
n/n ’ Bcer Teop | Ilpak KOHTPOJIsI
0 us THKA
1. | BBoanblii pa3aen 4 1 3
Y CTHEIN opoc
BeoaHoe 3ansaTue. Mactpykrax no Th. poc,
1.1 2 1 1 BXOJIHAs JUArHOCTHUKA
Becena «UTo 3HAYNUT OBITH YECTHBIM 7%
(TecTHpoBaHuE)
HcTtopus TexHndecknx u300peTeHuil.
1.2 | Nocrmkenus ypaabCKux KOHCTPYKTOPOB. 2 0 2 [TpakTuyeckas paboTa
Hrpa Ha komanmoo0pa3oBaHue
YHuBepcaabHBIE TEXHOJOTHYECKHe
2.* P 134 40 94
npouecchl
21 AHanu3 u uccie0BaHue PhIHKA 14 4 10 YcTHBIN ompoc,
" | mporpaMMHBIX pelIeHHHA MpaKTHYecKas padoTta
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YeTHbI onpoc,

2.2 | IlnanupoBaHHE IPOEKTa 12 2 10 fipaxtirieckal pa6c3Ta
[TpomexyTouHbIi
KOHTPOJITb

2.3 | UX/UI ausaitn 6 | 6 | 10 Yetitbil onpoc,
npakTuyeckas padboTa

24 Pa3pa(§0TKa MOOUJIbHBIX, BEO U JIECKTOII 34 10 o4 YeTHbI onpoc,
BEpCHid MpaKTHYeCcKas padoTa.
2.5 | TectupoBanue 18 6 12 [TpakTudeckas padbota

2.6 | PazBeprriBaHmC 20 6 14 YCTHbIi onpoc,
IpaKTHyecKas padoTta

2.7 | be3onmacHOCTB U 3aluTa JaHHBIX 20 6 14 Y CTHELH ompoc,
IpakTHyecKas paboTta
3 IMoaroroBKa U 3a1MTA pelICHU ) 0 2 [TpakTuyeckas pabora
' WTOroBbeiii KOHTPOJIb
4. | Keiic — yveMnuoHar 4 0 4 [TpakTrueckas padoTta

Bcero: | 144 41 103

* Habop yHUSEPCANbHBIX MEXHONOSUHECKUX NPOYECCO8 ONpeoesaemcs UHOUBUOYALLHO NOO

peuterue Kascoo2o Kelica U MOXdCem eapvuposamvCsi 6 3aeucumocmu  om ompaciu, memamurKu

u croxcHocmu Ketica. B 3asucumocmu om nocmaeneHHol 3a0aiu u3 oowe2o nepeyHs npoyeccos (coop
u obpabomxa npod, MUKPOCKONUYECKUU AHAMU3, AHATU3 (DUIUYECKUX CBOUCME, XUMUYECKUL AHANU3,
kapmoepagua u TUC — mexnonocuu, MoOeruposanue 2e0102UtecKux npoyeccos, paboma ¢ KepHamu
U paspesamu, OyeHKa 3KON02UYECKUX PUCKO8) 8blOUPAIOMCA me, KOmopbvle Hauboee NoiHO NOo360JAI0Mm

PACKpbIMb NPOOIeMAMUKY U HAUMU ONMUMATIbHOE pelleHue.

Conep:xanne y4e0HOro JjiaHa

1. BBoaHblii pa3ges

1.1 Beéoonoe 3anamue. Hncmpykmaoic no Th. beceoa « Ymo 3nauum ovimo
yecmuvim? )y

Teopusi:  uHcTpykTasxk 1o Th,  oOCyxaeHwe  TOpOXHOW  KapThl
C 3aIUTaHUPOBAHHBIMU KOHKYpCaMH, MPOpadOTKa WACH, MIaHbl HAa y4eOHBIA TO/I,
AHTUKOPPYHIMOHHOE TIPOCBEUICHUE.

[IpakTrKa: BBIIOJHEHUE 3aJaHUA BXOJHOW JUArHOCTUKHU.

1.2 Hcmopus mexnuueckux uzoopemenuil. /locmudicenus ypanibcKux
Koncmpykmopoe. Uzpa na komanoooopazoeanue

Teopusi: u300peTeHUs MAPEBHEHIIMX BPEMEH M TMEPUOJIa CTAHOBIICHUS
WHIyCTpUAIbHON IuBWIM3alMK (0T peMecia K maHydaktype). [IpombluieHHbIH

n texuudeckud mnepeBopoT koHua XVIII — wnavana XIX B. Kpynueimue
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TEXHUUYECKHUE JOCTUKEHUS U BHEPEHUE MAIIMHHOW TE€XHUKH B MPOMBILIIEHHOCTb.
N300peTeHnst M TeXHUYECKHE TOCTHKEHMs XX B. W npu nepexoge k XXI
MOCTUHIYCTPUAIbBHOMY BEKY Ha HMX OCHOBE. YU€Hble, MH)KEHEpHI, U300peTaTenu
YpalIbCKOTO pErnoHa.

[IpakTuka: xKomMaHAHas Wrpa, Lejb KOTOPOH — OOBSCHATH CIIOBA CBOUM
TOBapHUILAM IO KOMaH/ie 0€3 UCIOIb30BaHUs OJJHOKOPEHHBIX CIIOB U KECTOB

2. YHHuBepcajbHbIE TEXHOJOTHYECKHE PO ecChl:

2.1 Ananu3z u uccnedoganue polHKA NPOZPAMMHBIX PEUleHUIL

Teopusi: BUIBI aHATUTUKU: OMUCATENbHAs, JAMATHOCTHYECKAs, MPOTHO3HAS
U npeanuchiBaromas. busHec — TpeOoBaHUS: ompeneNeHUE LeNed MPOeKTa,
KPUTEPUEB YCIeXa, OTPAaHUYEHUN M OXKUIAEMBIX Pe3yJbTAaTOB OT 3aKa3uMKa WU
noJsib3oBarenieil. CerMeHTanus: pasfeieHue IEelIeBOM ayJuTOPUU Ha TPYMIbI IO
oOluMM TMpu3HakaMm s Oojee TOYHOrO MOHUMAaHUS MOTPEOHOCTEH KaxKIou
IPYIIIBL

[lpakThka: aHanM3 [BYX aHAJOroB BbIOpaHHOro Kkeica. Hamucanue
HOJIB30BATENbCKUX ClieHapueB. Onpoc OJHOIPYIITHUKOB JIJIsl cOOpa JaHHBIX.

[Ipodeccun, paccmarpuBaeMble B paMKax Mpoliecca: aHAIUTUK, MEHEIKEp
NPOAYKTA, CIELUAINCT IO M0JIb30BATEIBCKOMY OIBITY

2.2 ITnanuposanue npoekma

Teopus: auarpamma I'aHTa: HMHCTPYMEHT [UIsl BU3YaJIM3alUHd CPOKOB
U TIOCJIEOBATEIBHOCTU 3aJ1ad MPOEKTa. BIOJKET: COBOKYNHOCTh IUIAHUPYEMBIX
JOXOJIOB U Pacxo]oB, (PMHAHCOBOE BhIpaXkeHHE IUIaHa pabot. KimeHt — cepsep:
apXUTEKTypa, TNle KIMEHT OTIpaBJIAEeT 3alpochl, a cepBep UX 0OpabaThIBaeT U
BO3BpAIaEeT OTBET.

IIpakTuka: coctaBieHHe IUIaHA padOT MO KEHCy C yKa3aHUEM CpPOKOB M
OTBETCTBEHHBIX. Pacuér cToMMOCTM TMpoekTa ¢ Y4ETOM  MaTEpHAJIOB,
o0opynoBaHus U Tpyno3aTpaT. Pa3zpaboTka cxembl KOMIOHEHTOB C BbIAEICHHUEM
KJIMEHTCKOM 1 CEpPBEPHOM YacTeM.

IIpodeccun, paccMaTprBaeMble B paMKax IpoOLECcCa, IPOEKT — MEHEIKEp,

(VMHAHCOBBIN AHAIUTHUK, CUCTEMHBIN apXUTEKTOP.
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2.3 UX/UI ouzain

Teopusi:  OPUHIUIIBI  TIOJIL30BATENbCKOrO  UHTep(eiica:  ymoOCTBO,
MOHSATHOCTh, oOOpaTHasi CBs3b, e€AuHOOOpasue. Kapra myTH mnoap30BaTes:
MOCJIEI0BATEILHOCTh IIarOB OT KOHTAKTa C MPOAYKTOM JO JOCTHXKEHUS IIENH,
BKJIIOYAs TOUYKU B3aUMOJECUCTBUA W 3Monuu. L[BeT u mpudt: 1IBETOBbIE MOJEIH,
KOHTPACT, YUTAEMOCTb, TUTIOTpaduyecKasi uepapxus, CoOueTaeMoCTh MPUPTOB.

[IpakTuka: co3jgaHue MakeTOB B IporpaMme Ui au3aiiHa HHTEpQEHCOB.
Pa3paboTka clieHapueB WCIOJIb30BaHUS Ha OCHOBE KapThl myTu. lloctpoeHue
JIM3aiiH — CUCTEMbI C HA0OpPOM IIBETOB, MIPU(PTOB, OTCTYIOB M MOBTOPSIIOUTUXCS
KOMITOHEHTOB.

[Ipodeccun, paccmaTpuBaeMble B paMKax Mmpoliecca:  JaU3aiHep
M0JIb30BATEIIbCKUX HWHTEP(PEIHCOB, CHEHMHAINCT IO TOJIb30BATEILCKOMY OTIBITY,
JIU3aNH — CUCTEMIIIUK

2.4 Pazpabomka moounbHblX, 60 U 0eCKmMOn eepcuil

Teopusi: 361K CTPYKTYPUPOBAHHBIX 3aIPOCOB JIJIst pabOTHI ¢ 6a3aMu JaHHBIX.
WuTepdeiic mporpaMMHUpOBaHUS TPUIOKEHUNW JIE OOMEHa MaHHBIMU MEXKIY
cucTeMaMu. SI3bIKM pa3MeTKM W CTWUJIeH IJsi co3/laHus BeO — CTpaHWll, S3bIK
NporpaMMHUpOBaHus 1t go0aBiieHUs  WHTEepakTuBHOCcTH.  HempepniBHas
UHTErpalsi ¥ HENpPEPbHIBHOE pPa3BEPTHIBAHUE KaK MPAKTUKU aBTOMAaTU3AIUU
cOOpKH, TeCcTUpPOBaHUS H JOCTaBKH Kkoma. Cucrema KOHTPOJIS  BepCHid
JUISL OTCIIC)KUBAHUSI UBMEHEHUN U COBMECTHOMN pabOTHI.

[IpakTHKa: co3aHue MPOCTOTO CEPBEPHOTO MPHIIOKECHHS Ha s3bike Python
C WCHOJb30BaHWEM MHUKpodpeiimBopka. Paszpaborka BeO — mMpUIIOKEHUS
C ToJIb30BaTeNnbckuM — uHTepdeiicom. HacTtpoiika aBTOMaTH4eckol cOOpKH
1 pa3BEPTHIBAHUS MIPOEKTA, pab0Ta C CUCTEMOUW KOHTPOJIS BEPCHIA.

[Tpodeccun, paccmaTpuBaeMbie B paMKax Imporecca: pa3paboTynk 03KeH/a,
pa3paboTYuK PpOHTEH 1A, IEBOIIC — HHKEHED

2.5 Tecmuposanue

Teopusi:  BUABI  TECTUpPOBaHUSA:  (PYHKUHMOHAJIBbHOE,  HArpy304HOE,

HWHTErPallMOHHOE, PErPECCUOHHOE. YPOBHU TECTUPOBAHMS: FOHUT, MHTETpPaLUs,
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cucrema. I[lonsitusa: Oar, nedexrt, Tect — keic. CTpykTypa TecT — Kekca:
MpPEeayCIOBHE, IIArk, OXUAaeMblid pe3ynbrar. [IoHATHUSA TecT — IjaHa, YEKIIMCTA,
TeCT — CbloTa. IIpUHLIMIBI Py4YHOrO TECTUpPOBAaHUA. TEXHUKU TECT — OMU3aiiHa:
IpaHUYHBIE 3HAYEHUS, KIacChl IKBUBAJIEHTHOCTH, MoONapHoe TectupoBanue. Korna
aBTOMAaTU3UpOBaTh TECTUpPOBaHME, a korga HeT. OO030p HMHCTPYMEHTOB
apromatuzanuu. [loHSATHE HENpPEephIBHOM HWHTErpallid W HENPEPHIBHOTO
pa3BEPTHIBAHUS, MECTO ABTOMATHYECKHUX TECTOB B ATOM Ipouecce. UTo Takoe
NPOU3BOJIUTEILHOCTh, Harpy3ka, crtpecc. MHCTpyMEHTBHI [Jsi Harpy304HOTro
TECTUPOBaHMSI. METpUKHU: BpeMsi OTKJIMKA, MPOMYCKHas CIOCOOHOCTb, MPOLEHT
OIIHOOK.

[IpakTuka: pa30op peasbHbIX KEHCOB C OMHOKaMU B MU3BECTHBIX MPOAYKTAX.
Knaccuduxkanus nedektoB B roroBoM npuiiokeHnu. Hamvcanue tect — keicoB [ist
CBOET0 IIPUJIOKEHHUSI 110 KIIFOYEBBIM CIICHAPHUSIM HCIIOIb30BaHus. [ pynmupoBKa TecT
— KEHCOB B TECT — ChIOTHL. [ [poBeieHNE pyYHOT0 TECTUPOBAHUS CBOETO MPHIIOKEHHUS
110 HANMMCAHHBIM TecT — Keiicam. Dukcanus nedexToB B 6ar — Tpekepe. Hanucanue
TPEX — MSITH aBTOMATHUYECKUX TECTOB JJIsi KPUTHUUYECKUX (PYHKUIUU MPHUIOKEHUS.
Co3pnanue mpocToro Harpy304HOI'O CLEHapus ISl CBOETO MHPHWIIOKEHUSA. 3amyCcK
HArpy304HOI'O T€CTA U aHAJIN3 PE3YJIbTATOB.

[Ipodeccun, paccmaTpuBaembie B paMKax MpoIiecca: TeCTUPOBIIHNK, HHKEHEP
10 aBTOMAaTU3allM1 TECTUPOBAHMUS, CIELUATIUCT 10 HArPY30YHOMY TECTUPOBAHUIO

2.6 Pazeepmoieanue

Teopusi: moHsATHS cepBepa, XOCTUHTa, obnaka. Bumbl xoctmrra. O630p
ob0naunbIx iatgopM. [loHATHS TOMEHAa M CUCTEMBI JOMEHHBIX UMEH. UTO Takoe
KOHTEWHEDP U 3a4eM OH HyXeH. OTinune KOHTEWHEpa OT BUPTYalbHON MAIIHUHBI.
OcHOBHBIC TIOHATHS: 00pa3, KOHTEWHep, dain mims cOopku oOpasza, KOMIOHOBKA
KOHTeiiHepoB. HemnpepbiBHAasT HHTErpauusi W HENPEPhIBHOE pa3BEPTHIBAHUE.
Nuctpymentsl ans  aBroMatusamuu. [loHATHS Jfemios W cpel pa3padoTKw,
TECTUPOBAHMS, TNPOJAKIIH. 3auyeM HyXE€H MOHUTOPHUHI. MHCTpyMEHTBI

MOHHUTOPHHI'A: JIOTH, KOHTPOJIb AOCTYIIHOCTH, OITIOBCINCHMA.
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[IpakTuka: peructpanusi U HaCTpoiika OECIIaTHOrO 00JaYHOIO OKPYKEHHUS.
N3ydyeHnue maHenu ynpasieHHs. YIIAKOBKAa CBOETO IIPUIIOKECHUS B KOHTEUHED.
Hanucanue ¢aitnoB st cOopku oOpaza ¥ KOMIIOHOBKM KOHTEHHEPOB. 3amyck
IIPUJIOKEHUs JIOKAJIBHO B KOHTeWHepax. Hacrtpoiika mnpocroro mnaunmanHa
aBTOMAaTUYECKOIO JEIUIOSA IPU OTIPABKE Koaa B peno3utopuil. PassEéprbiBaHue
NpuIOKEeHUs: Ha cepeepe. Hactpoiika 0a30BOro JOrMpOBaHHUS UM KOHTPOJS
JOCTYIIHOCTH JJii CBOEro mnpuioxkeHus. Cumyndauus HHUUACHTa U pa3doop
JIEUCTBUM.

[Ipodeccun, paccMarpuBaeMble B paMKax Mpolecca: oOJauHbId HWHKEHED,
CIIELHUAIIACT [0 MOHUTOPUHTY U CONPOBOXKIEHUIO.

2.7 Be30macHOCTh M 321U TAa JAHHBIX

Teopusi: moHATHS KOH(DUIEHIIUATBHOCTD, IIEJIOCTHOCTh, JOCTYITHOCTh. THIIBI
yrpo3: B3JIOM, (UIIMUHT, YyTeYKa JaHHBIX, paclpeiesiéHHas aTaka Ha OTKa3
B oOciykuBaHuu. PasznHuna ayreHTuUKauu W aBTOpU3AIMU. METO/bI: MapoJy,
TOKEHBI, JAByX(dakTopHas ayreHTuukamnus. PoneBas wmonmens  JgocTyra.
CummeTpuyHOe U acuMMeTpudHoe mudposanue. [IpoTokon 6e3onacHoii epeaadu
TUIEPTEKCTA U IPOTOKOJI 3aLUTHI TPAHCIIOPTHOTO YPOBHS. X3IIUPOBAHUE MAPOJIEH.
JlecaTh caMbIX pacHpOCTPaHEHHBIX YSA3BUMOCTEH BeO — MPUIIOKCHHI: BHEIPECHHE
KOJIa CTPYKTYPHBIX 3alPOCOB, MEKCAUTOBBIA CKPUIITHHT, MOAAEIKA MEKCAUTOBBIX
3ampocoB, HeOe3omnacHas KoH@urypamus. YTo BXOAWT B TMOJHBIA ayJIUT
6e3onacHoctu. CTpyKTypa 0TuéTa TECTUPOBILMKA Ha TPOHUKHOBEHHUE.

IIpakTHka: ayquT CBOEro MPOEKTA: IIOUCK YIPO3, COCTABICHUE MOJEIH YIPO3.
Aynut cuctemsl ayteHTudukanuu. Hactpoiika posjeit U orpaHWyYeHUi JOCTyIIA.
Hacrpolika 0e30macHOro mpoTokonia nepegadyu runeprekcra. Ilpoepka xpaHeHus
naponeit. [lludpoBanue nanubix B 6a3e. [IpoBepka nmpoekTa Ha pacpoCTpaHEHHBIC
ys3BuUMocTH.  VcmpaBnenwe — HailiieHHbIX mpoOnem. DUHANBHBIA  ayawWT.
Cocrasnenue otuéra. [IpeseHTanus pe3yabTaToB Nepei rpymnmnoim.

IIpopeccun, paccmaTpuBaemble B pamMKax  Ipolecca:  CIEHHATUCT
Mo HUHQPOPMAIMOHHON 0€30MacHOCTH, AaHAJIUTUK O€30MacHOCTH, WHXKEHEP

I10 3aIIUTC JaHHBIX.

145



3. lloaroroBKa M 3alIUTA pelieHHus

IIpakTHKa: MOArOTOBKA MPE3EHTALUU I'OTOBOU Npoxykuuu. IlpeseHranus

PE3YIBTATOB U PCKOMCHAAIUHU 110 ONITUMHU3AlIUN aBTOMATHU3 Al H. O6paTHa;1 CBA3b.

4. Keiic — yeMIIUOHAT

[IpakTuka: UTOroBBIA KOHTPOJb B (OpME KEHC — YEMITMOHATA, 3alllUTa Kelca

1.3.16 JlabopaTopusi KpeaTUBHbIX HHIYCTPHI

VYueOHbIi (TeMaTUYECKU ) TUTaH

Tabmuna 16
Kouun4yecTBo yacos
Ne . ®opmbl aTTecTALMHI/
Ha3Banue keiica, TeMbl
n/n Teoon | TIpakxt KOHTPOJIS
Bcero P p
| uKa
1. | BBoauslii pa3men 4 1 3
VYcTHbI onpoc
BBonnoe 3anstue. Mactpykrax no Th. poc,
1.1 2 1 1 BXOJIHAs JUArHOCTHUKA
Becena «UTo 3HAYNUT OBITH YECTHBEIM?)
(TecTupoBaHue)
Hcropust TexHMUeCcKnX N300peTECHUH.
1.2 | JocTmwkeHus ypaabCKUX KOHCTPYKTOPOB. 2 0 2 [TpakTnueckas padota
Wrpa Ha kxomangoo0Opa3oBaHue
YHuBepcaiabHble TEXHOJIOTHYECKHE
2. P 134 | 36 98
npouecchl
VYcrHblii onpoc
2.1 | OCHOBBI KPEaTUBHOTO MBIIIIJICHUS 22 6 16 poc,
IpaKTHyeckas padoTta
YcrHbli onpoc,
29 KpeaTuBHbIe TEXHOJIOTUU U ITUPPOBBIE 29 6 16 IpaKTH4eckas padorta
" | HHCTPYMEHTHI [TpomexyTouHbIit
KOHTPOJIb
YcTHBI onpoc
2.3 | IIpoexTupoBaHue U MPOTOTUITUPOBAHUE 24 6 18 poc,
paKTHYecKas padoTta
MapKeTHHT ¥ MPOJIBIKEHUE KPEaTHBHBIX .
YcTHBIN Oonpoc,
2.4 | mpoeKTOB 22 6 16
MpaKTH4ecKas padora.
YcTHBIN Onpoc
2.5 | bu3Hec B KpeaTUBHBIX HHTYCTPUSIX 22 6 16 poc,
MpaKTHYecKas padorTa.
2 6 | AHamuTHKa ¥ paboTa ¢ 0OpaTHOM CBA3bIO 29 6 16 YcTHeIi onpoc,
MpaKTHYecKas padoTa.
3 | HoaroroBka u 3auIMTa pelIeHHsI 2 0 2 [IpakTuyeckas pabora
WTOrossiii KOHTPOJIb
4. | Keiic — yemMnuoHar 4 0 4 3amura Keiica
Bcero: | 144 37 107
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* Habop yHUBEPCANbHLIX MEXHONO2UYECKUX NPOYECCO8 ONpeoesnemcs: UHOUBUOYALbHO NOO
pewerue Kaxcooeo Keuca U MOdCem 8apbuposamvCs 8 3a8UCUMOCHU  OM OMPACal, MeMamuxu
U crnosicHocmu Ketica. B 3agucumocmu om nocmasiennol 3a0ayu U3z oouje2o nepeuns npoyeccos (coop
u obpabomka npod, MUKPOCKONUYECKUU AHATU3, AHATU3 (DUBUYECKUX CBOUCME, XUMUYECKUL aHATU3,
xkapmoepagua u TUC — mexnonoeuu, MoOeruposanue 2e0102UeCKuUx npoyeccos, paboma ¢ KepHamu
U paspe3amu, OYeHKA IKOA0SUYECKUX PUCKO8) BbIOUPAIOMCS me, KOmopble Hauboaee NOIHO NO3GOJIOMm

PACKpbImMb NPOOIEMAMUKY U HAUMU ONMUMATILHOE PelleHUe.
Conep:kanmne yueOHOro mjiaHa

— Bsoanbliii pasgea

1.1 Béoonoe 3anamue. Hncmpyxkmaoic no Th. beceoa « UYmo 3nauum ovimo
yecmHuovim?»

Teopusi:  uHcTpykTasxk mo Th,  oOcyxaeHue  TOpOXKHOM  KapThl
C 3aIUTAaHUPOBAHHBIMH KOHKYpCaMu, MpopaboTka HieH, TUIaHbl Ha y4eOHBIHA TOI,
AHTUKOPPYHIMOHHOE TIPOCBEUICHUE.

[IpakTrKa: BHINOJHEHUE 3a1aHUI BXOJJHON JTUArHOCTHKH.

1.2 Hcmopusa mexnuyeckux uzodpemenuit. /locmudicenus ypanbcKux
Koncmpykmopoe. Uzpa na komanoooopazoeanue

Teopusi: u300peTeHHss APEBHEHMIIMX BpPEMEH U TepUofa CTaHOBIEHUS
UHyCTPUAIIBHOW IUBHIM3AIUKA (OT peMecia K manydaktype). [IpoMbIuIeHHBIH
u TexHuueckuit nepeBopor koHna XVIII — nagana XIX B. Kpynneimmue
TEXHUYECKUE JOCTHKEHUSI U BHEAPEHUE MALIMHHONW TEXHUKU B MPOMBIILICHHOCTD.
N3o00perennss m TexHuuyeckue aocTwkeHus XX B. U npu mepexoae k XXI
MOCTUHAYCTPUAIBHOMY BEKY HAa MX OCHOBE. YUEHbIe, MHXKEHEPhI, U300peTarenu
Ypanbckoro peruoxa.

[IpakTuka: KOMaHJIHas Wrpa, UEIb KOTOPOW — OOBSICHATH CIOBA CBOUM
TOBapHIllaM Mo KoMaHJie 0€3 UCIOIb30BaHUSI OJJHOKOPEHHBIX CJIOB U )KECTOB.

— YHuBepcajJbHbIEe TEXHOJOTHYECKHE MPOLECChI:

2.1 Ocnogbl KpeamusHo2o MbluieHUA

Teopusi: MOHATUS TUBEPTEHTHOIO M KOHBEPTEHTHOI'O MBIIUICHUSA. MeETOAbI
CTUMYJISIIMMA KPEATUBHOCTH: MO3TOBOM IITYypM, MeTOJA (POKaIbHBIX OOBEKTOB,

MPUEMBI TEOPUU PEIICHUS U300peTaTeNIbCKUX 3a/1a4. ITHCTpYMEHTHI JU1sl TeHEepaliu
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uei: MEHTalbHbIE KapThl, MOP(OJOTMUECKUI aHanu3, Marpuua ujaed. Paborta
C OrpaHWYeHUsSIMM Kak pecypcoM. Kpurepuu OI€HKM HJIeH: HOBH3HA,
peanu3yeMocTb, MOJIE3HOCTh, MacwTabupyemMocTb. Ponu B KpeaTHMBHOM CECCHH.
[IpaBuna oOpaTHO#l cBsizu 0Oe3 oneHuBaHus. [lonsaTtuss uHKyOanuu uaeH
Y MEXIUCHUIUIMHAPHOTO MIEPEHOCA. DTallbl MPEBPALICHUS UJIEH B TUIIOTE3Y

JUIsl IpoTOTUNIMpoBaHus. OmMUOKU KPEaTHBHOTO MBIILICHUS: KOTHUTHUBHbIE
UCKa)KEHUS, TPYIIIOBasl moJisspu3anus, 3pheKT skopsi.

[IpakTuka: renepanusi He MeHee ABAALATH UAEH 111 BBIOPAHHOTO MPOEKTA.
Knacrepuzanus uaeit mo TpéM Tpynmnam: TEXHOJOTHUU, BIEYATICHUS, BBITOJA.
OT60p TPEX MYUIIMX UACH C TOMOIIBIO OLIEHOYHON MaTPHUIbl HOBU3HA — CJI0KHOCTD
—addexrt. JlopaboTka kax a0l uaen uepes npuém «Kax ymydmmts?». [Ipe3entanms
pe3yapTaToB Tpytme. Dukcaius pelieHrii Ha CTUKepaxX Wik B IU(POBOM JTOCKE.
['pynmoBoe o6cysk/1eHre 1 BEIOOP OJHOW UJICH JJI POTOTUITUPOBAHUS.

[Ipodeccun, paccmaTpruBaemble B paMKax Mpollecca: Kpearop, Au3anHep
IPOJIYKTa, apT — AUPEKTOP.

2.2 Kpeamugnole mexnoiozuu u yugpoevle uHCHpPyMeHn bl

Teopusi: moHATHS pacTpoBOM M BeKTOpHOH rpaduku. [[BeToBBIe MOmENH
u ¢dopmarsl (aitnoB. OcHOBBI BeO — [u3aifHAa: CETKH, aJaNTHUBHBIM Maker,
koMro3uus. IloHATHUA TOKaapOoBOM aHMMALMM W KIIOYEBBIX KaApoB. OCHOBBI
TPEXMEPHOTO MOJAEIUPOBAHUS: IOJUTOHAIBHBIE CETKHU, TEKCTYpPbl, OCBEILCHHE,
pEHIEpUHT. OTambl BHUACONPOU3BOJACTBA: CLEHAPHM, pacKaJpoBKa, CBHEMKA,
HEJIMHEMHBIA MOHTa)X, 3BYKOBOE compoBoxacHue. lloHaTus skcrno3unuw,
KOMITO3UIIUM U TIBETOKOppeKinu B oTorpadun. @opmaTsl MOCTOB B COMHAIBHBIX
cetsix. [loHsTHS BU3yalbHOrO €AMHOOOpa3usi M KOHTEHT — IutaHa. Heitpoceru
JUTSI TEHEpaIuy N300pakeHni, TEKCTOB, pedepeHcoB u o0padboTku ayano. OTandne
aBTOMAaTHU3alUU OT UCKYCCTBEHHOI'0 MHTEJJICKTA.

[IpakTuka: co3maHue HACTPOCYHOW JOCKHM B TpadHUueckoM peaakTope.
Co3nanue KOpOTKOW aHUMAallMM JIOTOTUIA WJIM KIIOUEBOTO 3JEMEHTa ITPOEKTA.
'enepanusi nsiTM BapuaHTOB BHU3YaJIbHOIO MakKeTa IMPOAYKTa C IOMOUIBIO

HelpoceTu. MOHTaX BUIEOTU3EpA UIUTEIIBHOCTHIO MATHAAUATh CEKYHI. DKCIOPT

148



pe3ysbTaToB B popMartax ISl MyOJIMKAIlMU B COLMAIBHBIX CETIX. MHUHM — IOKa3
C KOMMEHTapHUsIMU O BEIOPAHHBIX HHCTPYMEHTAX.

[Ipoeccun, paccMarpuBaeMble B paMKax Ipolecca: TIpadHUuecKHii
NU3alHEP, KOHTEHT — MEHEDKEP, TPEXMEPHBIN XY I0KHHUK.

2.3 IIpoekmuposanue u npomomunupoganue

Teopusi: NOHATHUSA AU3alH — MBIILIEHUS: SMIIaTUsA, (OKYCUPOBKA, T€HEPALIUs
uAed, MPOTOTHUIUPOBaHUE, TeCTUpOoBaHME. OCHOBBI IOJIB30BATENBCKOIO ONBITA:
uHpOpMAaIlOHHAs ~ apXWUTEKTypa, KapTra TMyTH [OJb30BaTeNsl, CLEHApUU
UCIIONBb30BaHUA. [IOHATHMA MNPOTOTUIOB HU3KOM M BBICOKOM JI€TAJIM3ALUU.
NHcTpyMeHTHI 171 TPOTOTUIIMPOBAHUS : OT OYyMaXKHBIX MAKETOB /10 MHTEPAKTHUBHBIX
npoToTUnoB. [TOHATHS TeCTUPOBaHMS, UTEpALIMU, COOpa OOPATHOM CBS3M U TUTIOTE3
yiyumieHuid.  Pu3nueckoe NPOTOTUIMPOBAHME: MaTepuagbl U TEXHHUKHU
MakeTupoBaHus. CEpBUCHBIN QU3ailH: KapTa TOYEK KacaHUs KJIMEHTA C CEPBHUCOM,
OoneBble TOYKM KiaueHTa. [loHSATUS  KM3HEHHOTO IMKJIa TMPOTOTUINA U
JOKYMEHTALIUH.

[IpakTHka: IOCTpPOEHHME KapThbl IIyTHU I[IOJb30BATENIsl WIM I[OCETUTEIIS.
[IpoekTupoBaHue MOCIEAOBATEIBHOCTH W3 MATH JKPAHOB KIKOUEBBIX TOYEK
kacanus. Co3laHWe WHTEPAKTUBHOIO MPOTOTUIIA JKPAHOB C MEpexoAaMu
u kHonkamu. Co3manre OyMaxHBIX U OOBEMHBIX MAKETOB MPOAYKTA WM
IPOCTpPAHCTBA. TecTHpOBaHME MPOTOTUIIA HA JBYX — TPEX OJHOTPYIITHUKAX.
Qdukcalnusi 3aMe4aHUi U BHECEHHE HE MEHee TpEX UTepaluil yJaydlleHud. 3amura
UTOrOBOI'O MPOTOTHUIIA TIEPE]] TPYIIION ¢ 00BICHEHUEM HPUHATHIX PELICHUH.

[Ipodeccun, paccmaTpuBaemble B paMKax Ipolecca: MNPOSKTUPOBIINK
MOJIb30BATENIbCKUX ~ MHTEP(EHCOB, CEPBUCHBIN  NHM3alHEP, MPOMBIITUICHHBINA
TA3AUHED.

2.4 Mapkemunz u npoosusrcenue KpeamugHvlx nPoeKn o

Teopusi: NMOHATHS CETMEHTUPOBAHUS AYyAUTOPUM W MNO3WLMOHUPOBAHUS.
UYeTblpe ameMeHTa MapKETHMHIa: TOBAap, LIEHA, MeCTO, NpojaBrxkeHue. llonstus
TapreTUPOBAHHOW PEKJIAMBI, TOMCKOBOTO MPOJABHKEHUS U KOHTEKCTHOW PEKJIAMBI.

BOpOHKa IIPUBJICUCHUS KIMCHTA. BI/II[I)I ITIOCTOB B COIMAJIBHBIX CCTAX: 06yqa}onme,
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pasBiekarenbHble, npoaatouue. [loHaTus mpecc — penusa U MeIHaKUTa. DTallbl
IJIAHUPOBAHUS COOBITUITHOTO MapKeTUHra. [ToHsATHS MapKeTHUHTa BIUSHUS: BEIOOD
Osorepa, gopmarbl WHTErpaiuu, oreHka 3¢pdexkTuBHOCTU. bpeHauHr: nerexjaa
OpeHna, Bu3yalbHas UACHTU(UKALMSA, TOHAIBHOCTH oOmmeHus. [loHsTus
YHUKAJIBHOTO TOPTOBOTO MPEAJIOKEHUS U KacaHUsl C ayIUTOPHUEH.

[Ipaktuka: paspaboTka menuamiaHa mnpojBrkeHus. dopmupoBaHue TpEX
ATANoOB MeuaIliaHa: aHOHC, CTapT, yAep)KaHue ayauTopuu. BeiOop 1ByX KaHaIoOB
nponBwkeHuss. Co3laHre aHOHCUPYIOIIEr0 TOCTa C BHU3YyaJdbHBIM MAaKETOM.
Hamnucanue crienapusi MHTErpaliu ¢ BBIMBIIIJIEHHBIM OJiorepoM. Pacuér 6romxera
Ha HENENI0 TMPOJBIKCHUS ¢ pa3OouBKOM 1o cTaThsiM 3atpaT. OdopmieHue
MPE3CHTAIIMN MeUaIlIaHa. 3alluTa Meauariana nepes rpynmnoid. @opmynnpoBka
TPEX KIFOUEBBIX COOOIIEHUH ISl IPECC — pelin3a.

[Ipodeccun, paccmatpuBaemble B pamMKax Ipolecca:  CIEHUATUCT
10 MPOABUKEHUIO B COLMAIBHBIX CETAX, OpPEHI — MEHEIKEp, CHEIUATUCT
0 CBSI3SM C OOIIECTBEHHOCTHIO.

2.5 Busnec 6 KpeamusHblX UHOYCMPUAX

Teopusi: TOHATHS NPAMBIX U KOCBEHHBIX 3aTpaT. MapKWHAIBHOCTh U TOYKA
6e3yObITouHOCTH. [IOHSATHSA CTOMMOCTH TPHUBJICUCHMS KIMEHTa U TMOKU3HEHHOU
LIEHHOCTU KJIMEHTAa. YIpaBjeHUE IPOEeKTaMu: quarpamma ['anTa, poin B KOMaHe,
rubkue merononoruu. [IoHSATHS aBTOPCKOro MpaBa Ha AW3aiiH, MY3bIKY, TEKCT
1 BUA€O. Buabl NUIEH3UI U JOTOBOPOB C BHEIIHUMHU UCHONHUTENSIMU. [loHATHSA
MUHUMAJIFHO JKH3HECIIOCOOHOTO MPOJyKTa U KaHaIoB MoHeTu3anuu. CTparteruu
MacmTabupoBaHus: MapTHEPCTBA, (paHIIN3a, BHIXOJ HAa HOBBIE PHIHKU. [loHATHSA
IOHUT — SKOHOMUKH M OKymaemocTu. OCHOBBI (DPMHAHCOBOT'O MOJIETUPOBAHUS IS
KpEaTUBHOTO MPOEKTA.

[IpakTnka: pacyér ceO0ecTOMMOCTH MHUHUMAIBHO KM3HECTIOCOOHOTO
npoaykra. Iloctpoenne aumarpammbel ['aHTa Ha OgHY HEAENIO C dTaraMu
M OTBETCTBEHHBIMH. 3amojHEHUE I[abjaoHa OW3HEC — MOJAENH: ILIEHHOCTHOE
MPEIOKEHNE, KIIMEHTHI, PECYPCHI, 3aTpaThl, 10X0Abl. OLleHKa TPEX BUAOB PUCKOB:

TeXHUYECKHUH, QUHAHCOBBIN, OpraHN3aIlMOHHBINA. [IpeanoxkeHne oJHOro ACHCTBUS
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0 CHIDKEHUIO TSI KaK1oro pucka. [IpesenTanus 6uzHec — pacuéra rnepes rpymnmnoi.
OTBeTHI Ha BONPOCHI O CPOKAX OKYIIAEMOCTH.

[Ipodeccun, paccmarpruBaemble B pamMKax MpoLecca: MPOAIOCEp, apT —
TUPEKTOP, NPEANPUHUMATEND B c(pepe MOJIbI.

2.6. Ananumuka u paboma c oOpamHoil cé:A3bi0

Teopusi: TIOHATHUS UEJIEBOM AYyJAUTOPUM UM TOPTPETA  IOJIB30BATEIS.
KauecTBeHHbIE U KOJWYECTBEHHBIE METOJIbI cOOpa JMaHHBIX. [IOHATHS KITHOUEBBIX
nokazateneil 3(pGEeKTUBHOCTH U METPUK BoBiIeu€HHOCTH. [loHaTHs oOpaTHOM
CBSI3U: MpsiMasi U KOCBEHHAs, TOPsIYMe M XOJIOJIHbIE OT3bIBBI. THCTpyMEeHTHI cOopa
oOpatHOW cBs3u. [loHATHS YMCTOM MOIJEPKKH MOTpeOuTenel u HHAEKca
yIOBJIETBOPEHHOCTH. MeTonbl aHanmu3a oOpaTHOW cBs3u. [loHATHUS THUMOTE3BI
u npoBepku rumnore3bl. opmar pazgenpbHoro tectupoBanus. [loHsTUS UTepanuu
0 JaHHBIM W OepeXJIMBOro crapramna. MHCTpyMEHTh BU3yalau3alvu JTaHHBIX.
[loHATHS TOPU3OHTAIBFHOTO W BEPTUKAIBHOIO MACIITAOUPOBAHUS Ha OCHOBE
naHHbIX. Kak OTIIMYMUTH CUTHAM OT IIyMa. DTUYECKHUE acTIeKThl cOOpa JTaHHBIX.

[IpakTuka: cocraBieHue MopTpera TPEX TUIIOB MOJib3oBaTenei. PazpaboTka
aHKeThl U3 MATH BompocoB. [IpoBenenne MuHu — ompoca. OOpaboTKa OTBETOB
U TOACYET cpeaHux 3HadeHuu. DopmynupoBKa runoresbl. lIpoekTrpoBaHue
paznenbHoro Tecta. Co3ganue gamoopaa U3 TpEX KIIoUYeBbIX mokazateneit. Coop
OT3bIBOB HA IMPOTOTUIL. TeMaTu4ecKkoe KOAUPOBAHUE OT3BIBOB U BBIJIEIICHUE TPEX
riIaBHBIX Ooselt. [Ipe3enTanys BEIBOAOB U peKkoMeHaanuii. @opMyIupoBKa 0 IHOTO
M3MEHEHHS B IIPOYKTE HA OCHOBE aHaJN3a OOpAaTHOM CBS3H.

[Ipodeccun, paccmaTpuBaemMbie B paMKax Mpollecca: aHAIUTHK, MEHEIKEp
MPOAYKTA, CIEHUAIUCT IO MOJIb30BATEIBCKOMY OIIBITY.

3.IloaroroBKa M 3a1MTA peLICHUS

[IpakTuka: mMOArOTOBKA MpE3CHTAIlMKM TOTOBOM Mpoaykuuu. l[IpeseHTtarus
pEe3yAbTAaTOB U pEKOMEHAAIMU 0 onTuMu3anuu. O0paTHas CBs3b.

4. Keiic — yeMnuoHaT

[IpakTHka: UTOrOBBII KOHTPOJIb B popMe Kelc — ueMnuoHara, 3aiura keiica
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1.4. Ilnanupyemble pe3yabTaThbl
ba3oBrblii ypoBeHb
Monyab «I'0pHO — MeTAJLIyPpru4ecKas oTpaciaby»

Ilpeomemnuvie pesynvmamol:

— W3y4Y€Hbl BHJbI TMOJIE3HBIX HCKOMaeMbiXx CBEpIJIOBCKOM o0nactu
KPUTEPHUH OLIEHKH 3aI1aCcOB ChIPbS;

— YCBOEHbl TpeOOBaHMSI TEXHUKM O€30MacCHOCTH IMpu  pabore C
reoJIOTMYECKUMHU MPoOaMH U TaOOPaTOPHBIM 000PYAOBAHUEM;

— OCBOEH OTOOp, OMKMCAHKUE U I'PAHYJIOMETPUUYECKUN aHAIN3 T€0J0TrHUEeCKUX
po0;

— chOpMHUPOBAHBI HABBIKU OMPEJCIICHUS BIAXKHOCTH, IJIACTUYHOCTH MU
npuMmeceil POpMOBOUHBIX MATEPHUAIIOB;

— OCBOEHBI METO/bI IPUTOTOBJICHUS (DOPMOBOUHBIX CMECEN U UX UCTIBITAHUS
101 BBICOKOTEMIIEPATYPHBIM BO3/ICHCTBUEM;

— c(hOpMHPOBaHbI YMEHHS MPUMEHSITh MHKPOKOHTposuiepsl Arduino s
cOopa JaHHBIX C JaTYMKOB TEMIIEpATyphl U BUOpaLny;

— W3YYEHbl NMPUHIUIBI PaObOThl ¢ MCIIOJIHUTEIBHBIMU MEXaHU3MaMu (pele,
CEPBOIIPUBO/BI) JAJI1 ABTOMATHU3aLUH JIMTEMHOTO IUKIIA;

— copMHMpOBaHbl HABBIKM IMPOEKTUPOBAHUS  AJITOPUTMOB  KOHTPOJI
(KOHEUYHBIC aBTOMAThI) U MHTErpallil KOMIIOHEHTOB;

— OCBOEH AaHAIM3 TEOJOIMYECKMX KapT, IIOCTPOEHHE pa3pe3oB H
KapTorpadupoBaHUe MECTOPOKICHUI;

— copmMHUpoBaHBl YMEHUS OLIEHKH 3aI1aCOB ChIPbsl HA MECTOPOXKICHHSIX;

— M3y4eHbl npodeccun reosiora, MHXEHEpa-MaTepuaaoBea U MHKEeHepa-
aBTOMAaTH3aTOopa.

Monyas «KpeaTuBHbIC HHAYCTPUN»
Ilpeomemmnwie pe3yromamot:
— u3ydeHa CTpyKTypa noptdonuo (Busyal, BUIAEO, TEKCT) U MPUHLIUIbBI

IIOCTAHOBKHM TCXHHNYCCKOI'O 3adaHusd,
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— yCBOEHBI TpeOOBaHUsI TEXHHKU O€30MAaCHOCTU Npu padore ¢ Goro- u
BUsIe0000pyaoBanueM u [1K;

— OCBOGHO CO3/IaHME TEKCTOBOM  CaMOIPE3CHTAIMM UM  CIEHApHs
BUJICOBU3UTKH;

— U3y4YEeHBI OCHOBBI (DOTOCHEMKH (CBET, KOMIO3UIIUS, pa004YHil TOPTPET) U
BUJICOCHEMKH (AyOJH, IEpeOUBKH);

— chopMupOBaHbI HABBIKA CUCTEMAaTU3AIUHU, IEPEUMEHOBAHUS U TIEpeaaun
(aiiyIoB MO YEK-JIUCTY;

— wu3ydeH untepdeiic Figma 1 0CHOBBI MPOEKTUPOBAHUS JICHUHTA (CETKa,
tunorpadvka, KOMIIOHCHTHI );

— OCBOCH TIpoIleCC CO3/aHus BaiipdpeiiMa, HANOJHEHHS KOHTCHTOM U
HACTPOMKaW MPOTOTUITUPOBAHUS C aanTaIuei 1o MOOMIbHBIC YCTPOMCTBA;

— wu3ydeHsl ocHoBel HTML u CSS: crpykTypa nokymeHTa, OiouHas
Mozenb, Flexbox, moakmtouenue mpudros;

— oOcBOeHa cOopka  BeO-CTpaHUI-IOPTPOIUO C  HCIOIH30BAHHEM
CEMaHTHYECKUX TeroB U CSS-niepeMeHHBIX;

— wu3ydeHbl mpodeccun Kommpaiitepa, (otorpada, omepatopa, UI/UX-
nu3aitHepa, BepcTanblnrka, frontend-pazpadoTurka u web-unxenepa;

— COpPMHpOBaHBl YMEHHUS COCTaBJISITH TEXHUYECKOE 3aJaHue  JUis
nopT¢oro, co3aBaTh TEKCTOBYIO CAMOIIPE3EHTAIIMIO U CLICHAPUI BUCOBU3UTKHU.

Monyab «MamMHOCTpOEHUE)

Ilpeomemmnwie pe3yromamot:

—  HU3Yy4YEHO MECTOPOKACHUS ChIPbs AJisl KUXThI B CBEpITIOBCKOM 001acTH 1
KPUTEPHUHU 0TOOpA yI4aCTKOB JI00BIYY;

— YCBOEHBI TpeOOBaHUS TEXHUKH O€30TIaCHOCTH TpH pabOTe C TE€OJaHHBIMH,
crankamu ¢ YITY u nabopaTopHbIM 000pyI0BaHHEM;

— 0CBOEH mMmopT udpoBeIX Mojaenei penbeda B QGIS, mocTpoeHne

npoduineit B SAGA GIS u Bb1OOp mIomanku st 103aTopa;
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— cdopmupoBaHbl yMeHUS OTOOpa, TpaHYJIOMETPUUECKOTO aHaM3a,
OIpEJIENICHHS] BIAKHOCTH, TNIACTUYHOCTH U a0pa3UBHOCTU KOMIIOHEHTOB IIMXTHI;

— OCBOEHBI pacu€Tbl MapaMeTpOB IIUXThl (TE€KY4YeCTh, IUIOTHOCTb, LIar
BUTKOB, 3a30pbl) U 0()OPMIIEHHE TEXHUYECKOTO 3a/IaHNUS;

— U3y4YE€Hbl KOHCTPYKIMHU J103aTOPOB, OCBOEHO 3D-MonenupoBaHue y3J0B
(mHek, xkopnyc, Oynkep) B CAIIP;

— chopmupoBaHbl yMeHHMs pacuéra IIHEKOBOTO Baja Ha NPOYHOCTb U
XKECTKOCTh, UBTOTOBJICHUS AeTau Ha cTaHke ¢ YITY u cOOpKu y37I0B ¢ KOHTPOJIEM
JOIYCKOB;

— chopmMupoBaHbl HaBBIKM MMOJ0Opa MaTepUaloB JUIsl 3allUThl  OT
abpa3uMBHOTO U3HOCA U pa3pabOTKU KOHCTPYKTOpCcKoM gokymentanuu no ECK/;

— c(opmMupoBaHbl YMEHHUS MPUMEHEHHUS] MUKPOKOHTpOJuiepoB Arduino s
ynpasiieHus mHekoM uepes [HINM, npaiiBepsl ABUrareseu U JaT4uKu ypOBHS,

— OCBOeHa paboTa C BECOBBIM MOJYJIEM JO3HPOBaHUS (TEH30AaTUUK,
HX711) u pa3paboTka aiaroputMa OTCEUYKH IMOPLHMH HAa OCHOBE KOHEYHBIX
aBTOMATOB;

— wm3yueHsl mpodeccun reomora, ['MC-cmemmanucra, HHXEeHepa-
KOHCTpYyKTOpa, omnepatopa crtaHkoB c¢ YIIY, namaguuka KHUIIMA wu unxenepa-
aBTOMaTU3aToOpA.

Monyab «IInimeBasi mpOMbINIICHHOCTD)

Ilpeomemmnwie pe3yrovmamot:

— U3y4YeHbI BUJBI U 00JACTH MPUMEHEHUS OMOCTUMYISATOPOB, a TaKXkKe
KPUTEPUH OLIEHKH YKOJIOTHYECKUX PUCKOB;

— YCBOGHBI TpEOOBaHMS TEXHWKH O€30MACHOCTH Tpu pabore ¢
XUMHUYECKUMU PEaKTUBAMHU U JTa0OPAaTOPHBIM 000PYIOBAHUEM;

— OCBOEH IMOJOOp YMAaKOBOYHBIX MaTepHajoB (CTEKJIO, IUIACTHK,
OunopasnaraemMble MOJIMMEPHI) U IPOBEICHUE CPABHUTEIHLHOTO aHAIN3a UX CBOWCTB;

— c(opMUPOBaHBl YMEHUS MOIYYEHHS, OUUCTKH U CHEKTPOMETPUUYECKOTO

KOHTPOJIS,
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— OCBOEHBI pacy€Thl KOHLIEHTPAllMM U MAacCOBOHM JOJU JUIsl COCTABIICHUS
penenTypsl OMOCTUMYJIATOPA € MOCIEAYIONIEN cTadMIn3aueil KOMIOHEHTOB;

— WU3y4YeHbl METOJbl OuoTecTHpoBaHUS ((UTOTECTHI, BEreTalMOHHBIC
OMBITHI) W IUJIAHUPOBAHUE DKCIIEpUMEHTa JUIsi  OIEHKH 3G (PEKTUBHOCTH
OMOCTUMYJISITOPOB;

— OCBOEHBI OIpE/ENICHUs HEPrUM NpOopacTaHUs, BCXOXKECTH, POCTOBBIX
napaMmeTpoB (BbICOTA, JUIMHA KOPHS) U OMOMAaCChl paCTEHUN;

— c(opMupoOBaHbl YMEHHUSI OLIEHUBAHUSA COJIEPKAHUS XJIOPOPHUILIIa METOOM
CHEKTPOPOTOMETPUH U MPOBEAECHUS CTPECC-TECTOB (3aCOJIEHUE, 3aCyXa);

— OCBOEH BEreTallMOHHBIA ONBIT B TPYHTE U CTAaTUCTUYECKas oOpaboTka
pe3ynbratoB (kputepuit Cterogenta, ANOVA);

— chopMuUpOBaHbl HABBIKM TPUMEHEHMsS] METOJIOB OUYMCTKA W aHaIu3a
naHHbeix B Google Sheets (Tunuzarnusi, crangaptuszaius, GuibTpaus, QyHKIUHA
BITP/XLOOKUP);

— u3y4YeHbl MNpodeccuu JIabopaHTa, TEXHOJIOra MHILIEBBIX MPOU3BOICTB,
WH)XeHEepa-HAaHOTEXHOJIOra, CIelHalucTa 10 aHajiu3dy [aHHBIX, JiabopaHTa-
CEMEHOBO/1a, (U3HOJI0ra paCTEHUH, arpOHOMa-UCCieIoBaTes, Ouoora, oneparopa

JAaHHbIX, dHAJIMTHKA JaHHBIX, JaTa-UHXCHCPA.

Monyiab « TpaHCIOPT H JIOTUCTHKAY»
Ilpeomemmnwie pe3yromamot:
— HM3Y4YCHBI OCHOBBI MMHTAIIMOHHOTO MOJEIHpoBaHus B cpenae AnylLogic

(6bubmoTeKH, areHTHl, cpeaa);

— YCBOEGHBI TpeOoBaHUsA TeXHUKH Oe3omacHoctu mpu padore ¢ [IK u

MPOrPaMMHBIM 00ECIICUCHUEM;

— chOpMHUPOBAaHBI 3HAHUS O TIOCTPOCHUH TOPOACKOW Cpeabl, CeTH
MapuIpyTOB U HACTPOMKE ABUKEHUS IPOHOB C UCIIOIb30BAHUEM OJIOKOB;

— OCBOCHO CO3JaHUC JTOTMKHN JOCTAaBKH,
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— OCBOEHBl METOABl 3a/laHusl 3alpPETHBIX 30H, MOCTPOEHUs OOXOHBIX
MapIIpyTOB U YCIOBHOM MapIIpyTH3aLUU;

— c(popMHUPOBaHbl HABBIKM MPUMEHEHUS MOJEIUPOBAHMS U BU3YyalIU3aLUU
MOKa3aTelieH;

— OCBOEH aHaJIM3 KIIOYEBbIX MOKa3aTeneil 3 (heKTUBHOCTH U ONTUMU3ALIHS
MOJIEIIN;

— M3yY€Hbl  METOJAbl  OYHMCTKHM, THUIMW3alWH, CTaHAAPTH3ALUU U
CTPYKTYPUPOBaHUS TPAHCIOPTHBIX JTAHHBIX;

— chopMHUpOBaHbl yMEHUS pabOThI C pOpMyTaMU U BU3yaIu3alueil TaHHbIX;

— OCBOEH MpOLECC aBTOMATH3alUMU OOpabOTKU MJaHHBIX C TOMOIIbIO
MakpocoB U ckpuntoB Ha Google Apps Script (LKUKIIBI, YCIOBUS, IEPEOOP CTPOK);

— U3y4eHbl Mpodeccu HUMHUTAIMOHHOTO MOJCIUPOBAHUS, aHAJIUTHKA
TPAHCIOPTHBIX JIaHHBIX, pa3pabOT4YMKa AaBTOHOMHBIX JPOHOB M WHXKEHepa-
aBTOMAaTH3aTOopa.

Moayab «JHepreTuka»
Ilpeomemmnule pe3yromamot:

— M3y4YEHbl OCHOBHBIE IOHATUS JIICKTPOTEXHUKH M IPaBWIIa U3MEPEHUs
MYJIBTUMETPOM;

— copmMHUpoBaHBl YMEHHUS COOTHOCHUTH NPO(QECCHOHAIbHBIE 3aladll C
(GYHKIMSIMH UHXKEHEpa-dHEpreTuka, MPOeKTUPOBILMKA aBTOHOMHBIX SHEPTOCUCTEM,
3D-monemiepa u crienuanyucTa o aBTOMaTH3alHY;

— OCBOEH NPOLECC COOPKU 3JIEKTPUUYECKHX LENEH C IMOCIIEeI0BaTEIbHbIM U
HapajjieIbHbIM COEAMHEHUEM TPOBOHUKOB;

— copmupoBaHbl yMEHHS pacuéra MOIIHOCTU W IHEPrHH, MOTPEOIseMOit
Pa3IUYHBIM JIEKTPOOOOPYI0BAHHUEM;

— W3y4YEHbl NPHUHLUIBI padOThl COJHEYHOW mMaHean (TOK KOPOTKOIO
3aMBbIKaHMs, MAaKCHUMaJIbHas MOIIHOCTb, HAIPSIKEHUE XOJOCTOr0 X0J1a), OCBOEH

BBIOOP ONTUMAJIBHOTO MOJIOKEHUS [ MAKCUMAJIbHOW BBIPAOOTKU SHEPTUU;
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— cpopMHUpPOBaHbl HaBBIKK NMPUMEHEHHSI METOJIOB MOAOOpa KOHTPOJIEPOB
3apsina (PWM, MPPT), akkymynatopoB U kabeneil moJ 3aJaHHbIE MapameTphl
Harpy3Ku;

— chopmMupoBaHbl YMEHHUSI pacu€ra -dHeprobOajaHca B aBTOHOMHOU
HSHEPrOCUCTEME «COJIHEYHAsl MaHelb — KOHTPOJUIEp — HArpy3ka» M 3arnojJHEHUs
KypHasia y4€ra SHEepIruy;

— u3y4deHbl ocHOBbI 3D-moxaenupoBanusi B KOMITAC-3D u 2D-uepuenust no
crannaptam ECK/I;

— chopMHUpOBaHbl YMEHHSI TOJATOTOBKU Mozelnel k 3D-nevyatu B cnaiicepe u
nocToOpabOTKEe HaleUYaTaHHBIX JeTajeH;

— OCBOCHO MPOTPaAaMMHPOBAHUE MUKPOKOHTpOLIepoB Arduino amst paboTsl ¢
JATYMKaMH ¥ UCTIOJITHUTEIbHBIMU YCTPOUCTBAMHU,

— u3y4YeHbl  mpodeccud  HUHXCHEpPa-dHEPreThkKa,  IPOCKTUPOBIIUKA
aBTOHOMHBIX dSHeprocucteM, 3D-mojemnepa U crenuainucTa Mo aBTOMAaTHU3AIMU
(Arduino-paspaboTtunka).

IIpoaBUHYTHIN YPOBEHb
JlaGopaTopusi re0JIOruu U re0TeXHOJIOTH i

Ilpeomemmnuie pe3yromamot:

— H3y4YeHa UCTOPUS TEXHUYECKUX M300PETEHHIl M OCHOBHBIE JOCTHXKEHUS
ypaIbCKUX KOHCTPYKTOPOB M U300peTaTenei;

— YCBOCHBI TpeOOBaHHMS TEXHUKM OC30MMACHOCTH H  CaHUTapHO-
TUTUCHUYECKUE HOPMBI TIpH pPabOTe ¢ TEOJIOTMYEeCKUM U T'e0/Ie3UYECKUM
o0opyI0oBaHUEM;

— H3y4YeH Mpoliecc oToopa, 0OpabOTKH M KATAJIOTHU3AIMKH T'e0J0THISCKUX

po0;

— chopMupOBaHBl YMEHHS MHKPOCKOIHMYECKOTO aHajnu3a MHHEPAJOB U
TIOPOJT;

— OCBOCHO IMPUMEHEHHE I'C€0Ie3UNUECKOr0 000PYI0BaHMS I TPACCHPOBKH
JI0poT;
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— cpopmupoBanbl HaBblku npumeHeHUs: BIIJIA anga aspodoTochEéMKH

JOPOXKHBIX TOJIOC;
— ocBoena pabora B QGIS ¢ [IMP u reosiornueckumu pa3zpe3amu;
— c(hOpMHUPOBaHbI HABBIKY BEJACHUS TEXHUIECKUX MTPOEKTOB,;

— wu3ydeHsl mnpodeccuu, CBsI3aHHBIE C TeOMH(POPMATHKON, Teo/Ie3ueH,

TOPHBIM JIETIOM U IU(PPOBBIM MOJIETUPOBAHUEM.

JlaGopaTropusi JHepreTUKH

Ilpeomemnmnuie pe3yromamal:

—  HU3y4eHa UCTOPUSI TEXHUYECKUX N300PETEHU U OCHOBHBIC JIOCTUKEHHUSI
ypalIbCKUX KOHCTPYKTOPOB M U300peTaTese;

— chopMupOBaHbl YMEHHS TPOCKTUPOBAHUS SHEPTOCUCTEM TPAHCIIOPTA U
3apsiTHON UHPPACTPYKTYPHI;

— OCBOEHBI IIpPOLIECCHl TPOM3BOACTBA, IMEpeJaud M paclpeneicHus
AIEKTPOIHEPTHH;

—  HU3yYEHBI aKKYMYJISTOpHbIE HaKonuTeNU 1 BUD niis 3apsiAHbIX CTaHIM;

— OCBOEH pacy€T COJTHEUHBIX MaHes el 1 moa00p THOPUTHBIX CUCTEM;

— copmMupoBaHbl HABBIKM MPUMEHEHUS TEIJIOBU30pPA ISl JTUATHOCTUKH
JBUTATEIEH U OaTapei;

— OCBOEH 1poriecc co3fanus l0T-cucteM MOHUTOpHUHTa OOpPTOBOM
AIEKTPOHHKHU;

— chopmMupoBaHbl HABBIKA TPOTHO3UPOBAHUS HATPY3KH U CO3JaHUSA
U (QPOBBIX ABOMHUKOB TPAHCMHUCCUU U OXJIQKICHUS.

Jlaboparopusi unppoBOro NpoeKTHPOBAHUS, IPOTOTUIIMPOBAHUSA
U MPOM3BOACTBA
Ilpeomemmnwie pe3yromamot:
—  U3yYeHa UCTOPHUS TEXHUUYECKUX N300PETEHHUN 1 OCHOBHBIE IOCTUKEHHUS

YpaJIbCKUX KOHCTPYKTOPOB U U300peTaTeNeii;
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— YCBOEHBI TpeOOBaHMS TEXHUKM OE30MACHOCTU U  CAHUTAPHO-
rurnennyeckue Hopmel npu padore ¢ CAD/CAM-cucremamu, 3D-npuHTepaMu U
VR/AR-000pynoBaHHEM;

— ocBoenbl CAD/CAM-MonenvpoBaHue W aJJUTUBHOE IPOHU3BOACTBO
ABTOKOMIIOHEHTOB;

— U3Y4YEHBl MPOrPaMMHUPOBAHHE MHUKPOKOHTPOJUIEPOB M JJIEKTPOHHUKA
OOpPTOBBIX CUCTEM;

— cdopmupoBaHbl HaBbIkU NpuMeHeHUsT VR/AR u TexHUYECKOro 3peHus
JUTs1 OECTTUIIOTHBIX CUCTEM;

— chopMupoBaHbl YMEHUS KAIMOPOBKHU JTATYUKOB U CO3JaHUSI HUPPOBBIX
JIBOMHHUKOB;

— ocBoeH T1pouecc cozaanus loT-mpwiiokeHu [UIsI JUArHOCTUKU H
MOHUTOPHHTA aBTOMOOWJIS;

— c(opMupOBaHbI HABBIKK MPOMBIIIIIEHHON POOOTOTEXHUKH U COOPOUHBIX
TEXHOJIOTHH;

— copMupOBaHBl HABBIKM TPOEKTHON pabOThl W MpPOo(ecCHOHATBHOM
OpHEHTALINU.

JlabopaTopusi cOBpeMeHHbIX KOHCTPYKIIMOHHBIX MAaTePUAJIOB
U HAHOTEXHOJIOTHH

Ilpeomemmnuie pe3yromamot:

— H3y4YeHa UCTOPUS TEXHUYECKUX M300PETCHU M OCHOBHBIE JOCTHXKEHUS
YpambCKUX KOHCTPYKTOPOB U U300peTaTene;

— YCBOCHBI TpeOOBaHHMS TEXHUKHM  OE€30MACHOCTH M  CAaHHUTApPHO-
TUTUCHUYECKUE HOPMBI TIpU paboTe ¢ MarepuajaMd | HCIBITATEIbHBIM
o0opyIoBaHUEM;

— chopmMupoBaHBl yMEHHS OpTaHHU3AIMU TMPOCKTHON NEATETHHOCTH W
aHaJu3a HAYyYHbIX TAHHBIX;

— W3Y4YEHBbl CBOWCTBA METAJUIOB, KOMIIO3UTOB W KEPAMHUKH IS

ABTOKOMIIOHCHTOB,
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— OCBOCHBI METOJIBI HCIIBITAHUS MATEPHAIOB Ha YCTAJIOCTh, KOPPO3UIO U
YIapHYIO BSI3KOCTH;

— c(opmMupoBaHBI HABBIKM TPUMEHEHHUS HAHOTTOKPBITHIA 1 HAHOTEXHOJIOTHA
B MaIlTHHOCTPOCHUH;

— OCBOCHBI QJINTUBHBIC TCXHOJOTUU M MPHUHIUIBI PAOOTHI C YMHBIMHU
MaTepHraiaMu;

— chopmupoBaHbl yMEHHS pa3padaThIBaTh PEIICHUS 10 OOJICTYCHHIO
KOHCTPYKIIMH MPHU COXPAaHEHUH MTPOYHOCTH;

— copmMupoBaHBI HABBIKM KOMaHIHOW PaOOTHI M KPEaTHUBHOTO MBIIIIJICHUS.

JlaGopaTopusi MAIIMHOCTPOECHUSA

IIpeomemmnvie pe3yromamet:

— H3y4YeHa UCTOPUS TEXHUYCCKUX U300PETCHU M OCHOBHBIC JOCTHIKCHUS
ypaIbCKUX KOHCTPYKTOPOB M M300peTaTeCH;

— YCBOGHBI TpeOOBAaHHMSI TEXHUKM O€30MaCHOCTH M  CaHUTAPHO-
TUTHCHUYECKHE HOPMBI TPH paboTe ¢ 000pyIOBaHHWEM JUISI MEXaHHYECKOU
00paboTKH, CBapKH, KOBKU U JIUTHS,

— chopMupoBaHBl YMEHHS MPOCKTUPOBAHUS W MOJCIMPOBAHUS Y3JOB H
arperaros;

—  OCBOCHBI TEXHOJIOTHM MEXaHUYECKOW 00pabOTKH, CBApPKH, KOBKH U JINTHS;

—  OCBOCHBI aJJIATUBHBIC TEXHOJIOTUU U MMPOU3BOACTBO KOMIIO3HTOB,;

— chopmupoBaHbl YMEHHS JAMArHOCTHKH, PEMOHTa W OOCITY>KMBAHUS

aBTOMOOMIICH;

- C(bOpMI/IpOBaHBI HAaBbIKKM IIPUMCHCHHA  aBTOMATH3allMHM, KOHTPOJIA

KauecTBa 1 YHEProdP(HEeKTUBHOCTH;

— chopmupoBaHbl YMEHHs pa3padaThiBaTh PEMICHHS MO adpPOIMHAMUKE,

0e301acCHOCTH U DKOJIOTHH;

— chopMuUpPOBaHBI HABBIKW KOMAH/JTHOW PaOOTHI M KPEATHBHOTO MBIIILICHHUS.
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JlabopaTopust 3k0J10rMH, OMOHUKH U OMOTEXHOJIOT Uil

Ilpeomemnmnuwie pe3yromamal:

— H3Yy4Y€Ha UCTOPUS TEXHUYECKUX U300pETEHUN U OCHOBHBIE JOCTUKEHUS
YpPaIbCKUX KOHCTPYKTOPOB U U300peTaTenei;

— c(opMupoBaHbl YMEHUS TPOSKTUPOBAHUS SKOJOTUYHBIX TPAHCTIOPTHBIX
CPENCTB;

— OCBOEHBI aJIUTUBHBIC TEXHOJOTUU JIJIsi OMOpa3IaraeMblX AJIEMEHTOB
CaJIOHa;

— copmupoBaHbl HaBBIKH IIPUMEHEHUS AIEKTPOHUKHU u
MUKPOKOHTPOJUIEPOB JIJIsl HEUTPAJIU3AIMU BBIXJIOITHBIX Ta30B;

— copmMupoBaHbl YMEHHs SKOJOTHYECKOTO MOHHUTOPUHTA BIOJIb TPACC C
NOMOIIBIO JaTYMKOB;

— copmupoBaHbl yMeHHUsI pa3pabaTbiBaTh OMOIIACTUKY, OMOHEHTpaIbHbBIE
yMaKOBKU U OUOPOOOTOB;

— copMupoBaHbBl YMEHHs MPOCKTUPOBAHUS YCTONYUBBIX MPUTOPOKHBIX
pacCTEHHUI U 3€JIEHBIX TEXHOJOTUM;

- C(l)OpMI/IpOBaHI)I HaBBbIKH1 KOMaHI[HOI\/JI pa6OTBI N KPCAaTUBHOI'O MBIIIJICHUS.

JlaGopaTropusi pa3padoTku NporpaMMHBIX IPOAYKTOB

Ilpeomemmnwie pe3yrovmamot:

— HU3y4YeHa UCTOPHUS TEXHUUYECKUX N300PETEHHUN 1 OCHOBHBIE IOCTUKEHHUS
YpambCKUX KOHCTPYKTOPOB U U300peTaTene;

— YCBOGHBI TpeOOBaHWS TEXHHUKH OC30MACHOCTH M CAaHUTApHO-
rUrueHndeckre HopMel npu padore ¢ [IK u nporpaMMHbIM 00ecrieUeHUEM;

— wusyueH okm3HeHHbIM 1wk 1O, ocHoBer UX/Ul u  tpeboBanwms
nH()OPMAITMOHHON 0€30MaCHOCTH;

— wu3ydeH aHanu3 peiHka [1O mig aBToTpaHcnopra;

— ocBocHO maHupoBanue npoekrta u UX/UI-au3alin;
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— chopMHUpPOBaHbl HABBIKM pPa3pabOTKU MOOWIBHBIX, BeO U JECKTOI-
MIPUIIOKCHUH;

— chopMupoBaHbl YMEHHUS TECTUPOBAHUS U Pa3BEPTHIBAHUS CUCTEM;

— OCBOEH IIpOLIeCC CO3AaHMs HKOIIATGOopM, LHUPPOBBIX ACCUCTEHTOB,
CHUCTEM YMHOTI'O FOpojia U TeJIEMEIULIUHBL;

— chopmupoBaHbl HaBBIKM KOMaHIHOM paboTbl U 3PQPEeKTUBHON
KOMMYHUKAITIH.

JlabopaTopusi KpeaTUBHBIX HHAYCTPUIA

Ilpeomemmnuwie pe3ynomamol:

—  U3YYEHBI - HICTOPUSI TEXHUUYECKUX U300PETCHUN U OCHOBHBIC TOCTUKEHUS
ypaIbCKUX KOHCTPYKTOPOB M U300peTaTenei;

— yCBOEHBI TpeOOBaHMSI TEXHUKH O€30MACHOCTH M  CaHUTApHO-
TUTHEHUYECKUE HOPMBI TNpu padoTe C 1udpoBeiMu HHCTpymMeHTaMu u AR-
000py/I0BaHUEM;

— OCBOEGHBI KpeaTHBHBIE TEXHOJIOTMM U IU(GPOBBIE HHCTPYMEHTHI
aBTOU3aNHA;

— chopMupoBaHbl yMEHHS TMPOEKTUPOBAHUS W  NPOTOTHIHPOBAHUSA
UHTEpPhEPA U DKCTEPHEPA;

— chopmMupoBaHbl HaBBIKM NPUMEHEHHS MapKETUHTa W MPOJBUKEHUS
KpEaTUBHBIX MPOEKTOB B aBTOMHYCTPHH;

— copmupoBaHbl OM3HEC-HABBIKY B TIOHUHTE U KACTOMMU3AIIHH;

— wu3yueHo BHenpeHue AR, pazpaboTka OpeHIOB W TYpPHCTHUYECKHX
MapuIpyToOB Ha pETpO-aBTo;

— c(opmMupoBaHBI HABBIKA KOMAHHOW PabOTHI M KPEaTUBHOTO MBIIIIJICHUS.

Memanpeomemuwie pe3yibmamol:

— copMUpOBaH YCTOWYMBBI WHTEpPEC W MOTHBAlUA K H3YYCHUIO

TCXHHNYCCKUX JUCIMIIIINH,
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— OCBOEHO YMEHHE TUIAHHPOBAThH MPOIECC BBIMOTHEHHUS Pa0OTHI, CTABUTH
I[N W JTOCTUTATh MOCTABJICHHBIX PE3YyJIbTATOB, aHAJIU3UPOBATh U OCYIICCTBIATH
KOHTPOJIb CBOCH ESITEIbHOCTH;

— copMupoBaHBl HABBIKM pabOTBl C Pa3IUYHBIMA  HCTOYHUKAMH
uHOpMAIlMK, YMEHHE CaMOCTOSTCIIBHO HWCKaTh, W3BIEKaTh H OTOUPATH
HE0O0X0UMYI0 HH(GOPMAIIUIO;

— copMUpOBaHBI HABBIKU MCCIICIOBATEIHCKON M IPOSKTHOM JCSITCIIBHOCTH
4yepe3 TeHepUPOBaHKE HJIeH albTePHATUBHBIMH METOIaMU;

— copMUpOBaH HABBIK IMYOJMYHBIX BBICTYIUICHUH M TIPE3CHTAIlUU CBOUX
pabor.

Jluunocmmnowie pesyiiomamol:

— copmupoBaHa LIEHHOCTh 3J0pPOBOTO M 0Oe30MmacHoro obpasa XKU3HU;
YCBOCHBI MpaBWJia TEXHUKH OE30MACHOCTH IMpH paboTre ¢ 000pyIOBaHUEM H

HHCTPYMCHTAMH,

— chopmMupoBaHa KOMMYHHKATHBHAs KOMIIETEHTHOCTb B OOLIEHUU U
COTPYIHUYECTBE CO CBEPCTHUKAMH B TIpollecce oO0pa30BaTEIbHON, Yy4eOHO-

UCCIIEOBATEIBCKON U IMTPOCKTHOMN AEATEIbHOCTH;

— c(opMupOBaHO OTBETCTBEHHOE OTHOIICHHE K O0YYEHUIO, TOTOBHOCThH U

CIOCOOHOCTh K CAMOPA3BUTHIO 1 CaMO00OPa30BaHUIO;

— IIOJY4YCH HpaKTI/I‘-IeCKI/Iﬁ OIIBIT Y4YAaCTHA B TCXHUYCCKUX IIPOCKTAX H HX

OIICHKH;
— TOPJIOCTH 3a KYJbTYPHOE U Hay4YHO-TEXHHUYECKOe Hacieaue Poccuu;

— chopMHUPOBAaHO  OTBETCTBEHHOC  OTHOIICHHE K  OKOJOTHYSCKUM

MMOCJICACTBUAM TCXHOJOIHYCCKOI'O IIporpecca,

— chOopMHUPOBAHO OCO3HAHHOEC OTHOIICHHE K IOTCHIIMAIBLHBIM YIpo3am

TCXHOJIOTHYCCKOI'O PAa3BUTHA.
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1.5 Bocnuranue
Hear Bocnutanusi: GopMHUpOBaHUE Yy OOYUYAIONIUXCS OCHOB JIYXOBHO —

HPABCTBEHHON KYJIbTYpbl, MEPBUUYHBIX MPEJACTABICHUM O MNATPUOTHU3ME, CEMbE,
Tpyle u Oe30mMacHOM TIOBEJEHUM Ha OCHOBE TPAJUIIMOHHBIX POCCHUUCKHUX
IIEHHOCTEW, a TakKKe pPa3BUTHE HMOIMOHAJIBLHOTO MHTEJUIEKTa U HaBBIKOB
KOHCTPYKTHBHOT'O B3aUMOJICUCTBUS B KOJJICKTUBE.

3amayu BOCIMTAHUSA:

— COJICUCTBOBaTH  MPUCBOCHUIO  OOYYAIONIMMUCS  TPAJAUIIUOHHBIX
POCCUNCKHX JIyXOBHO — HPABCTBEHHBIX I[EHHOCTEH (KU3Hb, TOCTOMHCTBO, IpaBa
U CBOOOJIbI YEJIOBEKA, MaTPUOTH3M, T'PaKIaHCTBEHHOCTh, cliy)keHue OTedecTBy,
CO3UJIaTeNIbHBIN TPY/I, KPETKast CEMbS U JIp.);

— pa3BUBaTh KOMMYHUKATHUBHBIC HABBIKH, KYJIbTYPY MOBEICHUS, YMECHHUE
paboTaTh B KOMaH/e, SMIATHIO U YBOKCHHUE K IPYTUM JIFOISIM;

— BOCHHUTBHIBATb OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0pPOBBIO,
0e30macHOMY OBEACHUIO B IPUPOIHON U TOPOJICKOM cpene.

IlesieBbIe OPYEHTUPHI BOCTIUTAHNS (10 roaM/YPOBHAM 00y4eHUS):

— ba3oBsiil ypoBeHb: (HOpMUPOBAHNE YBAXKUTEIBHOTO OTHOIICHUS K TPYILY
U JIIOSIM TpyZa, MEepBOHAYATIBHBIX MPEACTABICHUM O MHOTooOpazuu npodeccuit
M WX 3HAUYCHWW JJs pa3BUTHS  OOIIECTBA; pPAa3BUTUE OTBETCTBEHHOCTHU
U TUCHUIUIMHAPOBAHHOCTH MPHU BHITIOJHEHUN YY€OHBIX U MTPOCKTHBIX 3a]1a4.

— IIponBunHyThIli ypoBeHB: (OPMHUPOBAHWE OPUEHTAIMHM HA OCO3HAHHBIN
BBIOOp cdepbl mpodeccuoHaTbHBIX HHTEPECOB, TPOhEeCCHOHATBHON AeSTENHHOCTH
B POCCHUHCKOM OOINECTBE C y4ETOM JIMYHBIX KH3HEHHBIX IJIAHOB, MOTPEOHOCTEH
ceMbH, 00IIEeCTBA.

®opMbI U METOIBI BOCTIMTAHUS:

— 0ecenpl, AUCKYCCHH, ITHYCCKUE THATIOTH;

— KOJUIEKTUBHBIEC TBOpYECKHE JieNa (TIpa3JHUKH, BAKTOPUHBI, BEICTABKH);

— TMpOEKTHasT U  HCCIENOBATENIbCKasg  JESITEIbHOCTh  COIMATIbHOMN
HaIpaBJIECHHOCTH;

— BCTPEYH C UHTEPECHBIMHU JIFOJIbMU, MPEJICTABUTEISIMU PO ECCUit;
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Yci0BUS BOCIIUTAHUA

— CO3[laHH€ BOCIUTHIBAIOLIEH Cpelbl B Y4eOHOW Ipylie U CTPYKTYpHOM

NOJIPa3/ICIICHUN;

— HOoAACPIKKAa ACTCKUX MHUIIUATUB, CAMOYIIPABJICHUA,

— B3aUMOJENCTBUE

C  CEMbEN,

YUPEKIAECHUAMU KYJIbTYpbI U CIIOPTA;

00I1IECTBEHHBIMU

OpraHu3aIUsIMHU,

— HCIOJIb30BAHUC PECYPCOB peFHOHaHBHOfI CUCTCMBI AOIIOJHHUTCIBHOI'O

O6pa30BaHI/ISI, B TOM YHCJIC HaBUIraTOpa AOINOJIHHUTCIBHOTO O6pa?>OBaHI/I$I I[CTCﬁ

CBepay10BCcKOil 001aCTH.

Anaau3 PE3yJabTaTOB BOCIIUTAHUA OCYHICCTBIICTCS UCPE3 NIEJArOrMICCKOC

HAOJIIO/ICHNe, AHKETUPOBAHME, aHAJIU3 yYacTUS B MEPONPUITHUSIX, MOPTQPOINO

JOCTHXKEHUN 00ydaronierocs.

KasenaapHplii IUIaH BOCIMTATEIbHON PadoThI

Tabmuma 17
No HazBanue coOwiTHS, Cpok e dopma
j MEpONPUSATHS IPOBEICHUS IPOBEACHUS
Obecrnieuenrie 6€30MacHbIX
«A30yKka 0e301acHOCTHU: YCIOBUHM AJIs )KU3HU
1 | crapt B Ge3omacHbIi CeHTA0ps | W 3I0POBBS OOYUAIOIIUXCS, becena
rom pe0TBpalleHHE TPaBMaTHU3Ma
Y HECUACTHBIX CIIy4aeB
Bxonnas tuarnoctuka
BrisiBneHne uHTEpECoB,
2 | B JlJabopaTopuu CeHts0pb . . TectupoBanue
5 CKJIOHHOCTEH U IIeHHOCTEM
«KapbepHblii HaBUTaTOP»
Kapbephbrii
dopMupoBaHue JOITOCPOUHBIX
KOHCTPYKTOD: Ypoxk —
3 . Centsi06pp | mpodeccuOHATBHBIX
MIOCTaHOBKa I1eiei MPAKTUKYM
OpPUEHTHPOB
Ha roJ
Opranuzanus 3HAKOMCTBO C HallPaBJICHUAMU
Y TIPOBE/ICHUE o00yueHus1, 0030p 3HAUUMBIX
4 | ponutensckux cobpanuii | CeHTS0pp | COOBITHH, 0OCYX/IeHHE Cobpanue
MEPCIIEKTUB Pa3BUTHS,
MO/IBE/ICHUE UTOTOB
dopMupoBaHNE HABBIKOB
KPUTHUYECKOTO MBIIILICHUS
«Deiik/DakT: KaK 1A MEIUArpaMOTHOCTHU
S) OkTs16pD Aarp ’ KBu3

OTIIMYUTH MPABIY ?»

pacrio3HaBaHHE MaHUTYJISIIUU
U TIPUHATHE 000CHOBAHHBIX
petieHus B uGpoBoi cpene.
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DopMUpPOBAHUE 3HAHUI
Y HaBBIKOB 0€301acHOTO

6 | «be3omacHsIii neqy OxTs6pD becena
MOBEJICHUS HA JIbIY
DopMHUPOBAHKUE HETATUBHOIO
OTHOILIEHUS K KOPPYIILIHH,
¢ becena,
7 | «CKaxxul KOpPYILIUHA HET» Hos6pb BOCIUTAHUE JTUYHOU BUKTODHHA
HETEPIUMOCTH K JIFOOBIM p
MIPOSIBJICHUSIM 3TOTO SIBJICHHUSI.
DopMUpPOBaHKE YYBCTBA
NaTPpUOTU3MA, YBAXKEHUS
«B enuncTBe — Hamma P » VB
K UCTOPUHU U KYJTIBTypEe HApOJI0B
CHUJIa» MEPOTIPUSITHE, .
Poccumn, oco3nanue 1ieHHOCTH Ucropuueckuit
8 | mocBsimenHoe J[HI0 Hosi6pb .
€IMHCTBA U TPAKIAHCKOU KBECT
HapOJHOTO €IMHCTBA
COJIMJIAPHOCTH Yepe3 N3ydeHHe
HCTOPHUYECKUX COOBITHM
Y COBPEMEHHBIX TPATULUH.
DopMHpPOBAHHNE HETATUBHOIO
CuryarnmonHas urpa — OTHOIIIEHUS K KOPPYIIIIHH, Becea
9 | mpuxmrouenue «l'opox JlexaOpp | BOCHHMTaHHUE IMYHOM BI/IKTopI/I;{a
0€3 KOpPYIIUn» HETEPITUMOCTH K JIFOOBIM
MIPOSIBJICHUSIM 3TOTO SIBJICHHUSI.
«IIyTp 3aMTHHKA:
BBIOOp dopMupoBaHre TOHUMaHUS
1 OTBETCTBEHHOCTH) 3HaYUMOCTH BOMHCKOTO J0JITa
10 deBpaib Huckyccus
MEpOIpUsTHE, U TepoM3Ma Ha IprUMepax
nocaseHHoe J{Hio U3 UCTOPUU U COBPEMEHHOCTH.
3aiiuTHIKA OTeuecTBa
JleHb poCCHIICKON HAyKU: dopMHUpOBaHKE UHTEpECA Vpok
11 | «Ot mKoJBHOTO MPOEKTa ®eBpalib | K HAYYHO — TEXHUYECKOMY HHTep AKTUE
JI0 IPOMBIIIJICHHOCTH TBOPYECTBY P
dopMupoBaHUe
Buneonosapasnenue YBOXXHUTEIHHOTO U TITyOOKOTO TroDUCCKas
12 | xk MexayHapoaHomMy Mapt OTHOIIICHHUE K KEHCTBEHHOCTH, MacIT)epCKa;I
XKeHCKoMy JlHto MaTEPUHCTBY U POJIU KEHIIIHHbI
B 0011eCTBE
dopmupoBaHue HHTEpECa
" K KOCMOHaBTHKE
«IlyTb K 3BE31AM:
U aCTPOHOMUH, BOCIIUTAaHUE
OT MEUTHI K PEaAIbHOCTI WuTennexryanbH
YyBCTBO FOPJOCTH 32 HAYYHbIE .
13 | mepomnpustue, Arnpenb 0 — TBOPUYECKHUM
noctkenus Poceuu,
MOCBsIIeHHbIE J{HIO KBECT
pacIIMpeHre NpeICTaBIeHUs
KocMonaBTuku .
0 BcenenHoli u Mecte uenoBeka
B HEW.
Opranuzanus 3HaAKOMCTBO C HANPaBJICHUSIMHU
U NIPOBEICHUE 00yuyeHus, 0030p 3HAUUMBIX
14 | ponuTensckux codpaHuit Anpenb coObITUH, 00CYyX/IeHE CoOpanue
MEPCHEKTUB PA3BUTHUS,
MOJBEJCHUE UTOTOB
®dopmupoBaHue TTy00KOTO
«ITonBury xutp o
15 Mait YBaXEHUS K HCTOPUYECKOMY becena

B BeKax!» MCPOIIPHUATHC,

IOJIBUr'Y HapoJa B Benukon
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MoCBsIIeHHbIC [[HIO
[To6ept

OTecuecTBEHHOM BOMHE,
BOCIIMTAHUE YyBCTBA
MaTpUOTU3MA U TUIHOMN
CONIPUYACTHOCTH

K COXPaHEHUIO NTaMSITH
0 BETEpaHaX U reposix

o Onenka n3MeHeHui TectupoBanue,
HTorosslii KOHTPOJIb B IPOBECCHOHATBHELL b
o eduekcus
16 | B JlabopaTopun Maii P P ’
. IPEINOYTEHUAX IIOCTPOEHHE
«KapbepHblii HaBUTaTOP»
Y KOMIIETEHIUAX KapbeporpaMMel
BeicTaBka
17 ®ectuBaip npodeccuit Maii JeMoHcTpanus 10CTHKEHHH, IIPOEKTOB,
«Moii [TPODxkammycy IOJIBEJICHIE UTOI'OB I'o/ia 3aIInTa KeMCcoB,
HarpaxJeHue
ITonBeenne UTOTOB,
Wrorossie 3anATHS, YKPEIUIEHNE MOTHBAIIMU Sauura
18 | BHYTPCHHIA 3allliTa Maii K JIAJTbHEHIIIEMY TBOPUYECKOMY
MPOEKTOB JJIs POAUTETEH HIPOCKTOB

Y UHTEJUIEKTYaJIbHOMY
Pa3BUTHIO
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2. OpraHM3alMOHHO — eJArOrHYeCKue yCJI0BHSA

2.1 Kasnennapubiii yueOnb1ii rpaguk na 2026 - 2027 yuyeOHblii roj

Tabmuua 18
Ne OcHoBHbBIE
n/n XapaKTepPUCTUKHU 00pa30BaTEeIbHOI0 MPoIecca
KonmuectBo yueOHBIX HENENb 36
1. Henens B | momyroauun 15,5
Henens Bo 11 momyroaum 20,5
2. KonmnuectBo yueOHBIX THEH 72
3. KonunyecTBo 4acoB B HEAETIO 4
4. KonuuecTBo vacos 144
S. Hauvano 3ansaruit 14 centsiops 2026 .
6. Breixoausie man 31 nexabps — 10 ssHBapst
7. OkoHuaHue y4eOHOTO To/a 06 urons 2027 r.
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2.2. YcaoBus peajiu3alnuyu NpOrpaMmbl

2.2.1 MarepuaJibHO — TeXHHYeCKOe ofecrieyeHHne MporpaMmmbl

[Iporpamma peanuzyetcst Ha 0aze JleTrckoro texHonapka «KBaHtopuym

r.Bepxuss [Ibimima» B yueOHBIX ayAUTOPHUAX, OQOPMIIEHHBIX B COOTBETCTBUU

¢ mpoduiIeM MPOBOIUMBIX 3aHSITUH.

Yuebubpie aynutopuu, otBedaromue TpeboBanusm CII 2.4.3648-20

JJIA y‘lpe)KIIeHI/Iﬁ JOITIOJIHUTCIIBHOT'O O6pa3OBaHI/I$I, C HWHIAWBUAYAJIbHBIMHA

pabounMu MecTaMu (CTOJIBI, CTYJIbsI) OOYYaIOIUXCA U OJHUM PabOYUM MECTOM

JJI megarora J0IMOJIHUTCIIBHOT'O 06pa3OBaHI/I$I.

JlaGopaTopusi re01Oruu ¥ re0TeXHOJI0ruii

Obopyoosanue:

CTaI[MOHAPHBII KoMMbloTep — 15 miT.;
MoHHTOp — 17 1mT.;

HayIIHUKY — 15 mT.;

KjaBuarypa — 15 mir.;

MYHBTHMGHHP'IHLIfI HpOGKTOp/ HHTCPAKTHBHAA JOCKa  IJIA IIOKa3a

npe3eHTauuii — 1 mir.

M®VY A3/A4 (nmpuntep, ckanep, kormup) — 1 mT.

Pacxoonvie mamepuanwi:

whiteboard mapkepsr;
OyMmara mucyas;
IIAPUKOBBIC PYYIKH;

permanent mapkepsi;

Hngpopmayuonnoe obecneuenue:.

nporpammHoe obecniedenne QGIS (cBoO0HO pacnpocTpaHsIeMoe);
AgisoftMetashape (surieH3MOHHOE WITH IEMO — BEpCHs);

SketchUp (onmnaita — uiti 1ecKTom — Bepcus);

NextGIS Web (akkayHTBI/HOCTYT K 00JJAYHON CHCTEME);

Microsoft Office (wnm anprepHaTHBHBIN O()HUCHBIH MTAKeT);
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o6aunsie xpanuuina (Google Drive, Slunekc. JIuck u ap.) s XpaHSHHUSI

1 00OMEHa MPOEKTaMU;

KapTam.

UHTEPHET — Opay3ep C AOCTYNOM K oOydaromuM miargopmam U BeO —

JlaGopaTropusi JHepreTuKH

ObopyoosaHue:

aKKyMYyJsITOpHas OaTapes;

BOJIOPOJIHAs SHEPreTuKa s Kiacca podotorexHuku BOKP — 8;
3apsiIHOE YCTPOMCTBO MOCTOSAHHOTO TOKa 10B;

Ka0eJu U IITEKEpPHI;

HA0Op PYYHBIX HHCTPYMEHTOB;

IPOMBIIIJICHHAs TEJIEKKA, MOAKaTHAS

c1a00TOYHBIE MPOBOJIA, MIEKTPOHUKA, MJIATHI;

CTOMKa MOOMJIbHAs YHUBEpCAIbHAS,

TEJIeKKA JIJISl XpaHEHUSI HOYTOYKOB;

y‘-I€6HO - M@TOIII/I‘IGCKI/Iﬁ CTCH/ ((BOI[OpOI[HaH OHCPICTUKA U COJIHEYHBIM

iy HEL — 392;

y4eOHO — MeToinueckuii cteH «Bomgopoanas snepretukay YMBO — 1;

yaeOHO — wMeToandeckuii cteHa «CTeHI MpPaKTUYECKOTrO H3yYCHHS

npeoOpa3zoBaHusl U KOMMYyTAIuu 3ekTposHeprun» Y MAKD — 1;

OpemexHuka, npoepammHoe obecneyerue u KOMnblomepHoe 060pyo0osanue:

HOYTOYK;

MBIIIIKA [T HOyTOYKa (TpOBOHA);

M®V (Konmp, mpunTep, ckaHep), nBetHoit USB Flash drive 16 I'6;
o(rcHOE MporpaMMHOE 00ECIICUCHHE;

J0CKa MarHUTHO — MapKepHasi HaCTeHHas,

baumgapr;

WHTCPAKTUBHBIN KOMIUICKT;

HanoJibHas MoOwmIIbHas cTorka s Clevertouch 65;

A0CKa MAaroHuTHO — MapKCpHasa HaAaCTCHHAaA 2 mT.,
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MAarHATHO — MapKepHas IJIeHKa 1mrT.;

JlabopaTopusi uM(ppoBOro NpoeKTHPOBAHUS, IPOTOTHIIHPOBAHUSA

U MPOU3BO/ICTBA
ObopyoosaHue:

JECTHMIIA JIJIs1 pOOOTOB;

Habop Arduino «Amnepka» — 15 mir.;
Habop Arduino «Marpemkay — 15 mwir.;
Habop Lego Mindstorms EV3 — 11 mir;
Habop craproBeiid Arduino — 15 mir.;
nosie «Cymoy;

noJie «l{BeToBO€E HCTIBITAaHNUEY;

nojie «YepTeKHUK»;

nose «IlopT — Tpexy;

MIOJIUTOH JJI1 COPEBHOBAHUH 110 SKCTPEMaTbHOU POOOTOTEXHHUKE;
npombinieHHbIH MaHumyssTop KUKA ¢ HaGopoM 0CHACTOK;
CTallMOHAPHBINA KOMIBIOTEP — 15 1mIT.
Pacxoonvie mamepuansi:

permanent Mmapkepsr;

whiteboard mapkepsr;

Oymara nucuas;

U30JICHTA;

nasiIbHas KUCIIOTa,;

IIPUIION;

IPOBOJIA;

CBETOJINO/IbI;

XOMYTHI;

LIAPUKOBBIE PYUYKH.

Hnugpopmayuonnoe obecneuenue:

oducHbIil maket npuioxenuit (Microsoft Office);

nporpammuoe odecrneuenue Arduino IDE;
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- mporpammHoe obecriedenue Lego Mindstorms EV3.
JlaGopaTopusi COBpeMEeHHBIX KOHCTPYKIMOHHBIX MATEPHAIOB
A HAHOTEeXHOJIOT Uil
ObopyoosaHue:
~  aBTOMAaTU3HUpPOBaHHAs yCTaHOBKA W3TOTOBIICHHS HaHO30H/IOB
C DJIEKTPOHHBIM MTPOTPAMMATOPOM TEXHOJOTUIECKUX PEKUMOB;
~  JTUCTWJIATOP JaOOpaTOPHBIN;
~  BBITSDKHOM 1IKag;
~  BECHI: aHAIUTUIECKHUE BECHI, MPEIIU3UOHHBIC BECHI, TEXHUYECKUE BECHI;
~  HOYTOYKHU IO KOJHYECTBY 00yJaIuXCs;
~  CKaHWPYIOUIUH 30H10BBIH MUKPOCKOIT;
~-  1a0opaTOPHBIN UCTOYHHK ITUTAHHUS,
- neHTpudyra;
~  HarpeBaTelIbHbIE TUIUTKH;
~  MarHuTHas MEUIajKa C MOJOTrPEBOM;
- pH—merp;
~  KOHJYKTOMETD;
- OBII — meTp;
- pedpakTomeTp;
~  cnekTpodoTOMETp;
- (oroanmapar;
~  YJIBTPa3ByKOBas MOWKa;
~  aBTOMAaTHUYECKHUE MUKPOTHUIETKH;
~ TepmocTar (BoasHas OaHs);
~  CYHIIMJIBHBIN mKad;
- MydenbHas neub;
~  JIMCmepraTop;
- MoV,
~  MOHOOJIOUHOE UHTEPAKTUBHOE YCTPOUCTBO;
- Habop apeoOMETPOB;
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- TEepMOMETD;
~  MYJbTUMETP;

-  XUMHUYCCKas IMocCyJa: CTaKaHbl, KOHUYCCKHUC KOJ'I6I>I, MCPHBIC KOJ'I6BI,

UWIMHAPKL, TPOOUPKU U T.A.;

~  MYJBTHMETPBHIL.

Pacxoonvie mamepuanoi:

- Oymara nucyasi;

~  [IAPUKOBBIC PYYKH;

- permanent Mapkepsl;

Hngopmayuonnoe obecneuenue:

- oducHbi nmaket npuaoxenuit (Microsoft Office).

JlaGopaTopusi MAIIMHOCTPOCHUS
Obopyoosanue:

~  paspesHass Mojenb «JIByXTakTHbI naBUratens wmomena» — 1 T

«YeThIpeXTaKTHBIN ABUTATENb, MATOTabapUTHBIN» — 1 1mIT.;

- JABUTATCIb JICTKOBOI'O aBTOMOOMJIS CpCOAHCTO KJIacCa HWHOCTPAHHOI'O

IPOU3BOJICTBA B cOOpEe C PyYHOH KOpPOOKOU mepemad U 3IEKTPOMEXaHUUYECKHUM

MPUBOJIOM — | IT.;

~  JI€MOHCTpAIMOHHBIE CTeHABI «MOoJenb CX0XKAeHUs Kojec» — 1 miT.;

~  «Ppluaru mojaBecku paszHoOW JiauHBDY — 1 mT.; «['eomeTrpus pynaeBoro

yrpasieHus» — | mr.;

JEMOHCTPAlMOHHBIN cTeH ] «Peryiaupyembie yriibl yCTaHOBKH KoJiec» — 1

~  JIeMOHCTpalMOHHBbIN cTeH] «PyneBoe koneco. Ock pynsi» — 1 mrT.,
~  JIeMOHCTPALMOHHBINA CTEH] «YTIIbl YCTAHOBU Kojece» — 1 miT.;
~  JIeMOHCTpauuoHHbIN cTeH] «Ilnedo oOkaTa» — 1 wit.

- yuebnsle HaOOpBl «IIpocThic MexaHm3Mbl» — 16 mmT.; «TexHomorMM

1 OCHOBBI MEXaHUKN» — 16 mmIT.;

- JIOTIOJHHUTENbHBIN Habop «ITHeBMaTHka» — 8 mT.;

~  pecypcHBIi HA0Op C IEKTPOMOTOpaMH — 8 IIIT.;
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MOJIeNb 111 COOPKK aBTOMOOWIIS C paluOyIpaBieHueM — 2 1IT.;
pecypcHBbIil HA00p K pOOOTOTEXHUYECKOMY KOHCTPYKTOPY — 8 WIT.;
aKKyMyJsiTopHas 6atapest — 8 1IT.;

3apsAIHOE YCTPOUCTBO NOCTOSAHHOTO Toka 10B — 8 mit.;

UK — npatumk — 8 mr.;

Ha0Op COETMHUTENbHBIX Kabenei — 4 mr.;

MoTyb «be30macHoCTh JOPOKHOTO IBMKEHUS» — 1 mIT.;

KOMIUIEKT TEMaTHUECKUX MarHUToB «Mojenu aBToMmooumneit» — 1 mr.;
KOMIUIEKT TEMaTHYECKUX MarHUTOB «J{opokHbIe 3HaKW» — 1 mmIT.;
O6opynoBaHue AJisi MPOSKTHON IEATEITHHOCTH:

CUCTCMaA MMPAKTUYCCKOTI'O UCITIOJIb30BAHUS TOINIMBHBIX 3JICMCHTOB: MO CJIb

TUOPHUIHOTO aBTOMOOWIISI C TEHEpaTOpoM Bogopoaa — 1 mit.;

1 mrT.;

Kit — koMIUTIeKT /11 COOPKHM OECHMJIOTHOTO TPAHCIOPTHOTO CPEICTBA —

mMoTop — kosteco MK XOFO 26" 500 — 1500 W — 4 mit.;
moTop — kosteco G — S001 14" 48B 500BT — 4 mit.;

BECHI 3JIEKTPOHHBIE TOproBeie, 10 10 kr — 1 miT.

Komnwvromeproe obopyoosanue:

HOYTOYKM — 15 1mT.;

KOMIIBIOTEpHAs MBI — 15 1IT.;

KOMIUIEKT CTAlMOHAPHOTO KOMIIBIOTEPA
MHTEPAKTUBHBINA KOMIUIEKT — 1 miT.;

HamoJIbHAss MOOWJIbHASI HHTEPAKTUBHAS CTOMKA — 1 mT.;
oducHoe mporpaMmmHoe obecrieuenne — 15 mr.;

IPE3EHTALIMOHHOE 000PYI0BaHHE.

JlononnumenvHoe obopyoosanue:

CUCTCMA XpaHCHUA MaTCpHaia,
PaCXOaHBIC MAaTCPHUAJIBI;

MeOenb pabouas/ yueOHasl.

Pacxoonvie mamepuanvi:
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dospra, CKOTY, H30JICHTA, [IBETHAS M30JICHTA;
LIBETHAs U mucyas Oymara;

JIMHENKY, KaHIEeISIPCKUit Kieit, whiteboard mapkepsr;

Hngopmayuonnoe obecneuenue:

110 CAIIP.

JlaGopaTropusi 3k010ruu, OMOHMKH U OMOTEXHOJIOT Uil

ObopyoosaHue:

JeCTHHIIA JIJIs1 pOOOTOB;

Habop Arduino «Amnepka» — 15 mr.;

Habop Arduino «Marpemka» — 15 mr.;

Habop Lego Mindstorms EV3 — 11 mir.;

Habop craproBsiid Arduino — 15 mir.;

nosie «Cymoy;

noJie «l{BeToBO€ HCTIBITAaHNEY;

noJie «YepTexHuK;

nosie «IllopT — Tpexy;

TIOJIUTOH JJI1 COPEBHOBAHUH 110 SKCTPEMATbHOU POOOTOTEXHHUKE;
npombinieHHbIH ManumysaTop KUKA ¢ HabopoM 0CHACTOK;

CTallMOHApHBINA KOMIbIOTEp — 15 1mT.

Pacxoonvie mamepuanui:

permanent mapkepsi;
whiteboard mapkepsr;
Oymara nucuas;
U30JICHTA;

nasiIbHas KUCIIOTa,;
IIPUIION;

IPOBOJIA;
CBETOTNOIBI;
XOMYTBHI;

[IIAPUKOBBIC PYUKH.

175



Hnugopmayuonnoe obecneuenue:

- o¢wucHsi naket npunoxxenuit (Microsoft Office);

- mporpammHoe obecnieuenue Arduino IDE;
JlabopaTopusi pa3padboTKi NPOrpaMMHBIX IPOAYKTOB
ObopyoosaHue:

~  TIepCOHAJbHBIC KOMIIBIOTEPHI Ha KaXXJI0TO o0yyJaromierocs
M TIPETNIOIaBaTEeIs;

- Wi - Fi qsa nognepskanus onling goctymna k cucteMe 00y4YeHHUs;

~  MYIBTUMEIUWHBIA MPOEKTOp MO0 MHTEPAKTHBHAS JOCKa JJIs MOKasa
IIPE3EHTAIUN;

- MmHorodyHknuoHanbHoe ycTpoiictBo Xerox WorkCentre 3335DNI;

- MHoroyHkiuonansHoe ycrporicrso HP LaserJet Pro M132nw;

- 0o0Opa3oBaTenbHbIN Habop TUIst oOy4deHus MPUKIATHOMY
nporpamMmmupoBaHuio Ha C++;

~  KOHCTPYKTOp JUIi H3YYCHHS OCHOB DIIGKTPOHUKH (DJIEKTPOHHBIX
KOMIIOHEHTOB U MUKPOCXEM );

- IUTaHIICTHBIN KommbioTep Samsung Galaxy Tab S2 8.0 SM — T719 LTE
32Gb;

- raHmetHeii kommerorep Apple iPad (2019) MR722RU/A;

- MyaeTUMeTp, AkTakom AM — 1109;

- mMepurenb RLC Akrakom AM — 3123;

- Habop unctpymentoB ProsKit 1PK — 1305NB;

- Bepcrak BM 105 — 1200 6en/cun;

- xommytatop D — Link DGS — 1005A/D1A;

- Habop ArduinoRobot;

- nyna "HactonbHas 3D+12D ¢ moaceetkoit 48LED
Pacxoonvie mamepuanoi:

- whiteboard mapxkepsr;

- Oywmara nucuas;

~  IIAPUKOBBIE PYUYKH;
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permanent Mapkepsi;

Hnugopmayuonnoe obecneuenue:

omneparronHas cucrema Windows 7,8,10 / MacOS;
opay3ep Google Chrome nocnenneit Bepcuu;
nporpamMmHoe obecrieuenne Microsoft Office;

nporpaMMHoOe obecriedeHue s padoThl ¢ rpauKoON, ICKU3UPOBAHUE,

Cpeaoi MporpaMMUpPOBaHNs;

nporpaMMHoe  oOecniedueHue  (OTOpEaIMCTUYHAs  BU3yaJlM3allus

N aHuMaluAa TpCXMEPHBIX MOI[GJ'IGﬁ;

cepBep IS Cpefl.

JlabopaTopusi KpeaTMBHBIX HHAYCTPHUI

Obopyoosanue:

3D — npunrep — 1 wt.;

3D — npunTep ¢ AByMA dKCTpyaepaMu — 1 mirt.;

3D — pyuka — 13 mr.;

3D — ckanep — 1 mit.;

rpaduyeckuii uranmer Wacomlintuos S — 13 mir.;
rpaduyeckuii mianmer WacomSintiq 24 Pro — 5 mir.;
MOHUTOp — 13 1mT.;

MOHOOJIOYHOE UHTEPAKTUBHOE yCTPOMCTBO — 1 1mIT.;
M®YV (Konup, npuntep, ckanep) — 1 mr.;

HamoJIbHAasg MOOMJIbHAS CTOMKa J1  MHTCPAKTHBHBIX OO0COK HMJIH

YHUBEpCAJIbHOE HACTEHHOE KperieHne — 1 mrT.;

nojicTaBka st rpadudeckoro mianmera WacomSintiq 24 Pro — 5 mr.;

CTaIlMOHAPHBII KoMmbioTep — 13 mmiT.;

Pacxoonvie mamepuanui:

PLA mnacTuk: 4epHbIH, KpacHBIN, OpaH)XEBbIM, OUPIO30BBIN, OCIbBIN,

cepeOpUCTBINA, HATYpaTbHBII;

PV A mnacTuk HaTypasbHBIi;

Oymara A3 aJist puCOBaHUS;
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— Oymara A4 nis pucoBaHUsI U pacrieyaTky;

—  rodpKapToOH ISl MAKEeTUPOBAHUS,

— ry0Oka abpa3usHas 100;

—  KapTOH JIJIsi MaKETUPOBAHUS;

—  KJIeeBOM mucToJieT AuameTpoM 11 mwm;

—  KJIeH JJIg KJIeeBOTo MucTonieTa, nuamerpom 11 mm;
— ke [1BA, 250 rp.;

—  KOBPHKH IS pe3ku Oymaru A3;

—  KOMIUIEKT MUChMEHHBIX MPUHAIJICIKHOCTEN [ MAPKEPHOM JTOCKHU;
—  JIe3BHS I HOKA CMEHHBIC, 18 MM.;

— nuHelika metamnueckas 1000 mm. — 2 mit.;

— nuHelika metamndeckas 500 mm.;

—  MAaCTHUXUH,;

— Habop 6aMOYKOBBIX IIIAMITYpPOB;

—  Habop MapKepoB MpoheCCHOHANBHBIX (72 MIT.);
—  Habop mpOCTHIX KapaHallei;

—  Habop YepHBIX IAPUKOBBIX PyUEK;

— Haxmaunas 6ymara 100, 180, 400, 500;

—  HOX MaKeTHBIH, 18 MM.;

—  HOX PACKPOWHBIN JUCKOBBIN;

—  HOXXHHIIBI;

—  HOX — IUPKYJb — 3 MIT.;

—  TIEHOKapTOH JIsl MaKkeTupoBanus 5 M, 10 mwm;
— nenonojuctupona 50 mm, 100 mm;

—  CKOTY OyMaXXHBIIA;

—  CKOTY JIBYyCTOPOHHHM;

—  CKOTY MaTOBBIM;

—  CKOTY ITPO3payHBbIN.

Hnugopmayuonnoe obecneuenue:

178



— Abodelllustrator;

— Adobe Photoshop;

— Blender 3D;

— Corel Draw;

— Power Point;

— Opaysep Google Chrome nocnenuneiiBepcum;
— omepanuonHas cuctema Windows 10;

— oducHoe nporpammuoe obecrneucHue Microsoft Office.

2.2.2 KanpoBoe obecnieueHue

TeopeTnyeckne ¥ TPAKTUYCCKUE 3aHATHS PEANTM3YIOTCS I1€1arorom
JOTIOJIHUTEIIBHOTO 00pa3oBaHusl, O0JIAJAIONMM TPO(HEeCCHOHATFHBIMUA 3HAHUSMU
Y KOMIICTCHITUSIMU B OpTraHU3aIMK U ITPOBEIACHUN 00Pa30BaTCIIbHON JACATCIBHOCTH.
VYpoBenb 00pa3zoBaHus: cpeaHee MpodeccuoHaNIbHOEe O00pa3oBaHUE, BBHICIIEE
oOpazoBaHue — OakamaBpuar, CHEUUATUTET WJIM Maructparypa. YpOBEHb
COOTBETCTBHsI KBaJdU(UKAIMK: 00pa3oBaHUE TeAarora COOTBETCTBYET MPOMUIIIO
HAIPaBJICHHOCTH JOTIOTHUTEIbHON o011epa3BUBAOIIEH IPOrPaMMBbl.
[Ipodeccuonanbhas kareropusi: 6e3 TpeOOBaHHM K KAaTETOPHHU.

2.3 @opMBbI aTTECTAUMU/KOHTPOJISA ¥ OlIeHOYHbIE MATEPHAJIbI

[IpenycMOTpEeHO UCIMONB30BaHUE CIEAYIONMX (OpM OTCIeKUBAHUS,
dukcanmu U NpeabSIBICHIS 00Pa30BATEIBHBIX PE3yIbTATOB:

— cnocoOsl U (GOpPMBI BBISBICHHS PE3YIbTATOB: IMpaKTU4YecKas pabdora,
MIPOEKTHI 00YJAIOITNXCS,;

— cmocoObl ¥ (GopMbI (UKCAIMH PE3yIbTATOB: KYpPHAI MOCEIIAeMOCTH,
BEJIOMOCTh BXOJHOW JMArHOCTUKH, MPOMEKYTOYHOTO KOHTPOJSI W HTOTOBOM
aTTeCTallny;

— cnocoOsl U (POpPMBI TPEIBABICHUS W JIEMOHCTPAIMH PE3yJIbTaTOB:
Mpe3eHTaIMs uael U pa3padoToK (pPe3yIbTaThl BHIMOJHEHHUS UTOTOBOTO MPOEKTA).

[Tpuem Ha oOydeHme ocyIiecTBIseTCS 0€3 MPOBEIEHUS BCTYMUTEIHHBIX

WCHbITAHUNA. BBOJHAs AMAarHoCTHKa ONPEAENICHUS YPOBHS YMEHHWI, HABBIKOB
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MPOBOJUTCS B Hayaje oOydeHUs B Gopme coOeceoBaHUSI U SIBISIETCS BXOIHOM
olleHKoM MoHuTopuHra. CoOeceloBaHHME OTBEYAET MEIaroruyeckoMy 3ampocy
OTCIICKUBAHUS YpPOBHS MOTHUBAIIMM W JMYHOCTHBIX KadecTB OOydYarollerocs Ha
BXOJHOM 3Talle, a TaKKe ONPENEsIeT YPOBEHb YMEHNUN U HABBIKOB B MPEIMETHOM
obnactu ([Ipunoxenue 1).

IIpoMeXyTOUHBIM KOHTPOJIb IPOEKTHOU JEATEIBHOCTH OCYILIECTBIISIETCS
B BUJE TNpE3CHTAIMU peuieHUuN (IMPOMEKYTOUHbIE 3alllUThl) B COOTBETCTBHU C
KQJICHITApHO — TEMAaTUYECKUM IUIAHOM 3a MEPBOE MOJYTOAUE C HCIIOIb30BaHUEM
orieHOYHbIX MaTepuanioB (ITpunoxenus 2).

UroroBas arrectanus npoxoautT B 2 dtama. llepBwiii stam (MTOTOBBIN
KOHTPOJb) — B (popmMaTe OIEHKM HACTABHUKOM TIPOEKTOB OOy4YaroIIMXCs
C WHCIONb30BaHMEM OILIEHOYHBbIX MarepuaiioB ([Ipunoxenuss 2). Bropoii stan
OpOBOAUTCS B (opMmMe 3alMThl MHAWBHAYAJIbHOTO WM TPYIIIOBOTO IMPOEKTA.
NTOroBelili MPOEKT OLEHUBAETCSA MO KPUTEPUSAM, yKa3aHHbIM B llpwiioxenun 3.
MakcumanbHoe konnuecTBo 0amioB — 50. PesynbsraT ukcupyercs B Jlucte oneHku
uTOroBbIX NpoekToB ([Ipunoxenue 4).

Kpurepuu OLICHUBAHMUS pe3yJIbTaTOB BXOJHOU JIIAAarHOCTUKH,

IPOMEXYTOYHOTO ¥ UTOIOBOT'O KOHTPOJISI MPEJICTaBICHBI B TaOuIIe 4.

Tabmnuua 4

Bbanabl 3Havenue 0a/510B (YPOBEHb OCBOEHMS1)

3HaHWe W/MUIM yMeHue abCONIOTHO He MposiBieHO. OTCYTCTBYIOT MpPAaKTHUYECKUE
0 YMEHHSI M HaBBIKM, CBS3aHHBIE C JIaHHBIM KaueCTBOM; KaueCTBO/3HAaHHE/HaBbIK
HYXIA€TCs B Pa3BUTHHU.

[ToBepxHOCTHOE (hparMeHTapHOE MpEJICTaBICHHE O [aHHOW OOIacTH 3HaHUU.
1 OrneHka CBUIETENHCTBYET O HAJIMYUMU COOTBETCTBYIOIIUX JIAHHOM AEATEIbHOCTU
YMEHUH U HAaBBIKOB, MPOSIBISIOLIMXCS] HE CUCTEMATUYECKU U HE B MOJIHOM Mepe.
bazoBbie mpencraBinenus B 00o3HaueHHOU o6mactu. OIeHKa CBHIETENbCTBYET

2 O cpeqHEeH  pa3BUTOCTH  KayecTBa/3HAHUS/HaBbIKA, 00 y/IOBJIETBOPUTEIHHO
Pa3BUTBIX TUISt JEATENBHOCTH YMEHHAX
Y HaBbIKaX.
VYBepeHHbIe 3HaHUS B 0003HaueHHOU obnacTH. CHopMUpOBABIIMICS, YBEpEHHbIH
3 HaBbIK, B TOM 4YHCJIE MIO3BOJIET pa3pelllaTh CIOXKHBIE HECTAHAAPTHBIE CUTYaALUH.
Onenka COOTBETCTBYET BBICOKOI CTENEHU BBIPQKEHHOCTHU

Ka4ecTBa/3HAaHV/HaBbIKA.
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@opMbl TIPOBEJIEHHS MTOIOB MO KaXJAOW TeMme 0Oliepa3BUBaIOLIEH
MIPOrpaMMbl COOTBETCTBYIOT LIEJIIM U 3a/1a4yaM o011e00pa30BaTeIbHON MPOrpaMMBl.
YpoBeHb OCBOEHHUS OOYYalOIIMMUCS JOMOJHUTEIBbHONU 00I1e00pa3zoBaTebHON
oOmepazBuBaromieit nporpamMmmbsl «[IPO®kamnyc: oTpacieBoil» pacCUUTHIBAIOTCS
MCXOJSl U3 CYMMBI 0aJlJIOB, MMOTYYEHHBIX 32 TPOMEKYTOUYHBIM KOHTPOJIb U UTOTOBYIO
aTrrecTanuio. Pe3ynprarsl BXOAHOM AUMAarHOCTUKHM HE YYHTBIBAIOTCA NPHU pacuére
YPOBHSI OCBOEHHSI 00pa30BaTEIbHOM MPOrpaMMbl, TaK Kak 1€JIbI0 €ro MpOBEACHUs
ABJISIETCS. OLICHUBAHUE YPOBHS HAYaJIbHbIX 3HAHUM.

Kpurepun ocBoeHuss 00pa3oBaTeNbHOM  MpPOrpaMMbl  IPE/ICTABIEHBI

B Tabnuue 5.
Tabmuna 5
KosmuecTBo 0a/110B Yposenb
0-39 Huzkwii
40-79 Cpennuit
80-100 Beicokwuii

Pe3ynbrartel GUKCUPYIOTCS B BEJOMOCTH UTOTOB OCBOCHHS OOYYAFOIIIMMUCS
JTOOII (ITpunoxenue 5).

JIMYHOCTHBIC U METANPEAMETHBIE PE3YIIbTAThl OTCIICKUBAIOTCS MTOCPEACTBOM
HAOMIOZICHNSI 32 TUHAMHUKOW pa3BHTHS OOYYAroOIIErocs B TIPOIECCE OCBOCHHSI
nporpammbl. [lo pe3ynbTaTam HaOMIONECHHS 3aMOITHSIIOTCS JKCIEPTHBIE KapThl

(ITpunoxenus 6, 7).

2.4 MeToauvecKkue MaTepuaibl
OO6pa3oBaTebHBIN MPOIECC OCYIIECTBISAETCS B OUHON (POpME ¢ BO3MOKHOCTBIO
MPUMEHEHHST DJICKTPOHHOTO OOYyYeHUs] M JUCTAHIIMOHHBIX OOpa30BaTEIbHBIX
TEXHOJIOTHH.

B 00pazoBaTenbHOM MPOIIECCE UCTIONB3YIOTCS CIEAYIONINE METO/AbI:
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1. CnoBecnbli — Oecefa, oOmpoc, OOBSCHEHUE, TMOSICHEHUE, BOIPOCHI,
JUCKycCCcHsl, HAOJII0ICHUE;

2. UrpoBoil — nmo3HaBaTenbHasi ACSATEILHOCTh O0YYAIOIIMXCS OPTaHU3YEeTCS
Ha OCHOBE COJICp>KaHUSsl, YCIOBUI U TIPABUI UTPHI;

3. Harnsgsbeiit — geMOHCTpalus cxeM, TaOJIMIl, JuarpamMM, UCIOJIb30BaHHE
TEXHUYECKUX CPEJICTB;

4. TIpoeKTHO — UCCIIeI0BATEIbCKUIA;

5. Ilpakrtuueckuii — mpakTUUECKHe padOThI, aHAIINU3 U PELIEHUE MPOOIEMHBIX
CUTYallUl U T. I.

6. Meroa mpobOieMHOro H3JIOXKEHUs (MOCTAaHOBKAa MPOOJEMBI M PEIICHUE
€€ CaMOCTOSITEIILHO WJIM TPYIIION);

7. SWOT — ananus;

8. Merton «/lu3aiin MBIIUICHUEY, KKPUTUUECKOE MBIIIJICHUE,

9. Ocnossl TexHonoruu SMART.

Bri6op MeTo/10B 0OydeHHsI OCYIIECTBISIETCS HCXOJs W3 aHajdu3a YpOBHS
TOTOBHOCTH 00YYalOIIMXCsl K OCBOGHUIO MaTepuaa, ero CTeeHH CI0KHOCTH, TUTIa
yueOHOoro 3aHsATHsA. Ha BbIOOp METOMOB OO0Yy4YEHHUS 3HAYUTENIBHO BIMSIET
NEPCOHATBHBIM COCTaB TPYIIIbI, WHIUBUIYaAIbHbBIE OCOOCHHOCTH, BO3MOXXHOCTH
Y 3aIPOCHI IETEHU.

OO0pazoBaTenbHbBIN MPOIECC CTPOUTCS Ha CASAYIOMNX NPUHIMIAX:

[TpuHuun HayuHOCTH. Er0O CYyIIHOCTh COCTOUT B TOM, YTOOBI pEOEHOK yCBauBall
peanbHble 3HaHUS, NPABUIBHO OTPAXKAIOUIME NEHUCTBUTEIBHOCTh, COCTABIISIIOLINE
OCHOBY COOTBETCTBYIOLIMX HAYYHBIX MOHSATHM.

[Mpuanun warmsaHoctd. Harmsgaele 00pa3sl COCOOCTBYIOT TMPaBUIBHOMN
OpraHu3alliy MBICTUTEIBHON NESITEIbHOCTH pebéHka. HarnsagHocts obecrednBaeT
MMOHUMAaHHE, TPOYHOE 3alIOMUHAHUE.

[lpuHuun  1OCTYymHOCTH, y4d€Ta  BO3PAacCTHbIX U HMHAMBUAYAIbHBIX
ocoOeHHOCTe peTedl B mpouecce oOyudeHuss 1o mnporpamme. llpenmonaraer
COOTHECEHHUE COAECPKAHUS, XapakTepa U 00bEMa yueOHOro Marepuasna ¢ ypOBHEM

pa3BUTHSA, MOArOTOBIEHHOCTH JAeTed. llepexoauts OT NErKOro K TPyAHOMY,
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OT M3BECTHOI'O K HEW3BeCTHOMY.  HoO HOCTymHOCTP  HE OTOXKIECTBISIETCS
¢ Ja€rkoctbto. OOyuyeHue, OCTaBasCh JOCTYNHBIM, COMPSIKEHO C MPUIOKEHUEM
CEPBEZHBIX YCUIIMM, UTO MTPUBOAUT K PA3BUTHIO JIMYHOCTH.

[TpuHIMn oco3HaHus mpouecca oOyyeHus. J(aHHBIA NMPUHIUI MpEnoaraeT
HEO0OXOIUMOCTh Pa3BUTHUS Y peOEHKA peIeKCUBHOM MO3ULIMU: KaK sl y3HAJ HOBOE,
Kak qymai panbliie. Eciu peOEHOK BUIUT CBOM JOCTUIKEHUS, 3TO YKPEIUISET B HEM
BEpy B COOCTBEHHBIE BO3MOXHOCTH, MOOYXKIAaeT K HOBBIM ycuiusm. UM ecnu
peOEHOK TOHMMAeT, B YEM WU MOYeMy OH OmIMOCs, 4To emié He MoJiydaercs, TO
OH JIeJIaeT MEPBBIX 1Iar Ha IyTH K CAaMOBOCITUTAHUIO.

[Tpuniun BocnuThiBatouiero ooyuenus. Odyvaromnas 1esTeIbHOCTD Me1arora,
KaK MpaBUJI0, HOCUT BoCTIUThIBaOIMMA xapaktep. Conepxkanue oOydeHus, GopMbl
€ro OpraHM3aluu, METOJAbl M CPEJICTBA OKa3bIBAIOT BIMSHHE HAa (POPMUPOBAHHE
JMYHOCTH B LIEJIOM.

DopMbI 00y4eHNSI:

— @poHTtanpHas — TMpeanoiaraer padoTy Tmejarora cpasy €O BCEMH
oOydJaromuMHUCs B €IMHOM TeMIle W C OoOmuMHu 3anadamu. Jlis peanuzanuu
OoOy4YeHHMsI HCIIONB3YEeTCs] KOMIIBIOTEp Ielarora C MyJbTHUMEAHa MPOEKTOPOM,
TIOCPEJICTBOM KOTOPBIX YUeOHBIN MaTepual JeMOHCTPUPYETCS Ha OOIIMIA SKpaH;

— TIpynmnoBas— MOPEANOJaraeT, YTO 3aHATUS IPOBOIATCS C MOATPYIIOWM.
Jlns sroro Tpymma JCNATCS HA MOATPYNIbl He Oosee 6 uyenoBek, padora
B KOTOPBIX PEryJINPYETCS ME1aroroM;

— UHAMBHIYyaJIbHO — TIpynmoBas — 3To (opma COTpyAHUYECTBA,
OpU KOTOPOM KOJIJIEKTUB OO0y4YaeT Ka)KJOro CBOETO WieHAa U KaXIblil 4YieH
KOJJIEKTUBAa aKTUBHO Y4YacTBYeT B OOYYEHMH CBOMX TOBApHIIEH MO COBMECTHOM
yaeOHO# paboTe;

DopMBbI OPraHU3aNUN Y4eOHOIr 0 3aHATHS :

B o6pa3zoBaTenpbHOM mpoIiecce TOMUMO TPATUIIMOHHOTO y4eOHOTO 3aHATHS
HCIIOJIB3YIOTCS. MHOTO0Opa3Hbie (OpMbI, KOTOPbIE HECYT Y4YEOHYIO Harpy3ky H
MOTYT  HCHOJIb30BAaThCSI  KAaK  aKTUBHBIE  CIIOCOOBI  OCBOCHHSI  JETHMHU

0o0pa3oBaTebHON MPOrpaMMbl B COOTBETCTBHHM € BO3pPacTOM OOydYarouuxcs,
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COCTaBOM TPYIIIbI, COJIEPKAHUEM Y4YEeOHOTO MOAYJsi: Oecelbl, OOCYXICHHUS,
MPAKTUYECKUE 3aHATHS, aHAJIU3 U pElIeHUE MNPOOJIEMHBIX CUTYyalllil, MO3rOBOM
HITYPM.

MeToabl BOCHIMTAHMSA: MOTUBALMS, YOEKIEHUE, MOOIIPEHUE, YIPAKHEHUE,
CTUMYJMPOBaHUE, CO3/IaHUE CUTYal[UU yCIieXa, TUCKYCCHS.

Ilenaroruveckmne TeXHOJOTMM: WHIUMBUyAIU3aLUU O0y4YEHUs, TPYIIIOBOTO
oOy4deHHUsl, KOJUIEKTUBHOTO B3auMOOOyuYeHHUs, TuddepeHnnpoBaHHOTO 00yUYeHus;
Pa3HOYPOBHEBOI'0 O0yuYeHHUs, MPOOJEMHOT0 00yUYEHUSs, pPa3BUBAIOIIETO 00YyUYEeHUS,
JUCTAHIIMOHHOTO  OOYyYeHMsl, WIPOBOM  JESATENIbHOCTH; KOMMYHHKATHUBHAS
TEXHOJOTUSI OOY4YeHUs, KOJUIEKTUBHOW TBOPUYECKOW JEATEIbHOCTH, pEIICHUS
MU300peTaTeIbCKUX 3a/1a4.

JAnpakTudyeckue MaTepuabl:

MaTepI/IaJII)I Mo TCPMHHOJIOTHH, yqe6Ha51 N TCXHUYCCKAA JINTCpaTypa.
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Cnmcok JureparTypsl

Jlutepatypa, ucnoJib30BaHHAS NPH COCTABJIEHUHN IPOrPaMMbI:

1. Asnynoa T.II. Tlcuxosorusi MOAPOCTKOBOIO BoO3pacta: YdeOHOE
nocobue/T.I1. ABnynoBa. — M.: U3narensctBo FOpaiit, 2024. — 394 c.

2. PsazanoB WM. OcHoBbl npoexkTHOU nestenbHoctd / WU. PazanoB. — M.:
®on HOBBIX (hopM pa3BuTust odpazosanus, 2017. — 52 c.

3. OcHoBbl uHXeHepHOro wuckycctBa: MoHorpadus / M.K. KopHuios;
Mock. roc. yH — T neuyatu umeHu Meana ®@enoposa. — M.: MI'VII nmenu lBana
®enoposa, 2019. — 372 c.

JJIeKTPOHHBIE 00pa30BaTeIbHbIE PeCypPChl:

1. by#inoa JILLH. Metonuueckue peKOMEHIAMK TI0 pa3paboOTKe U
O0(QOpPMJICHUIO TOMOJHUTEIBHBIX OOIIEPa3BUBAIOLIUX MNPOrpaMM. [DIEKTPOHHBIH
pecypc]. — URL: http://yunnat — 01.gov67.ru/files/447/mr — dop -
2019.pdf#page=1&zoom=auto (gaTa obpamienus: 30.04.2026).

2. Haymenxko O. M. TBopuecTBOBeJAeHHE HA COBPEMEHHOM JTare
[DaexTponnsiii pecypc]. — URL: http://atnu.narod.ru/tvorit.html (mara oGparienus:
30.04.2026).

JlutepaTtypa nJis1 00y4aomuxcsi U poauTeJieii:

1. Koyn P. baucrarensueiiiAgile. I'mbkoe ympaBiieHHe MPOEKTaMH
¢ mnomomisio Agile, Scrum wu Kanban / P. Koyn, 3. Ckoruep. -
Cankt — [letepOypr: Ilurep, 2019. — 304 c. — ISBN 978 — 5 — 4461 — 1051 — 3

2. Pe6po U.B., Mycraduna [I.A., Paxmankynosa I'.A., A6pamoBa O.D.,
IlepeBasioBa E.A., MatBeeBa T.A., CokonoBa H.A. @opmupoBaHue MHKEHEPHOTO
MBIIIJIEHUSI B IPOLECCE OpraHu3aluy  NPOPECCUOHAIBHON  OpUEHTALUH Y
KOJIbHUKOB/CoBpeMEHHbIE TPOOIeMbl HayKu U oOpa3zoBaHusi./Peopoll.B., u ap —
2019. — Ne 3. [a;mextpoHHBIA pecypc] — URL: https://science -
education.ru/ru/article/view?1d=28830 (nara oopamenus: 30.04.2026).

185


http://yunnat/
http://atnu.narod.ru/tvorit.html
https://science/

JlaGopaTropusi reo1oruu M re0TeXHoJI0rui

Jumepamypa, ucnonvzoeannas npu  COCMAGIAEHUU  NPOZPAMMDbL
(bubruozpagpuueckue onucanus):

1. Poroga, H. C. I'eone3ust u ¢poTorpaMMeTpus B apXUTEKType : yueOHOe
nocodbue / H. C. Porosa. — [DnekTponHsiii pecypc]. — 2020-2025. — 222 ¢c. —
TeKcT: HEMOCPEACTBEHHBIM.

2. be3menoB, B. ®otorpammerpust : ydeOHOe mocoOue s BYy30B /
Brnangumup besmenoB. — Mocksa : M3natensctBo Directmedia, 2021. — 236 c.

Jumepamypa ona odyuawwguxca u pooumeJeii:

1. 3oneHukoB, W. JI. BBenenwe B reomH()OpPMAIMOHHBIE CHUCTEMBI

U JMCTAHIIMOHHOE 30HIMpOBaHMEe : yueOHuK s By3oB / M. JI. 3onpHukoB, H. B.

I'mymkoBa. — MockBa : M3gatensctBo FOpaiit, 2025. — 118 c¢. — (Bricmiee
oOpasoBaHue).
2. Wpanora, JI. H. Mup npodeccuii: oT BeiOOpa K ycrexy: ydeOHOe

nocobue / JI. H. UBanora. — CII6.: [Tutep, 2023. — 208 c.

3. JlabyTtuna, U. A. ®otorpaMMeTpusi U TUCTAHIIMOHHOE 30HANPOBAHUE:
yueOHoe mocobue s By30oB / M. A. Jlabyruna. — M.: Acnekr Ipecc, 2021. — 184
C.

4, TlozmusaxoB, WM. B. Teorpadus wu mpodeccuu: crnpaBOYHUK IS
mKoIbHUKOB / Y. B. T1o31HAKOB.

5. dnekmponHvle 0OpazosamenbHble Pecypcobl:

1. TeoundopmMannoHHBIE TEXHOJOTHHU. [3MEeKTpoHHBIA pecypc] — URL:
https://docs.qqgis.org (mara obpamenus: 30.04.2026)

2. SketchUp nmns  waumHaromux. [9nekTpoHHBIH  pecypce] — URL:
https://www.sketchup.com/learn (narta oopamienwus: 30.04.2026)

3. AgisoftMetashape. PykoBoacTBO monb30BaTeIsl. [JIEKTPOHHBIA pecypc]
— URL: https://www.agisoft.com/downloads/user — manuals/ (maTa oOparieHus:
30.03.2025)
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JlaGopaTropusi JHepreTuKn
JTumepamypa, ucnonv3o6annaa npu  COCMAGIEHUU  RPOZPAMMDbL
(bubruozpagpuueckue onucanus):

1. Jle6ener C. A. MeTo0yi0Tusl HAYYHOTO MO3HAHUS: ydeOHOE TTocodue st
By30B / C. A. Jlebenes. — Mocksa: M3narensctBo KOpaiit, 2024. — 153 c.

2. MeTtononorusi MpPOEKTHOM JIESITEIBHOCTH HWHXEHEpa — KOHCTPYKTOpa:
yueOHoe rocoodue /i By30B / moxa penakimueit A. I1. Mcaesa, JI. B. [Inoraukosa, H.
. domuna. — 2 — e u3maHue, nepepabOTaHHOE W JIONOJHEHHOEe. — MockBa:
MzpatensctBo KOpaiit, 2024. — 211 c.

3. OcHOBHI uccieaoBaTeabckon aestenbHocTu: TPU3: yuebHOoe mocobue st
cpeanero npodeccuoHanpHOro oopazosanus / M. M. 3unoBkuna, P. T. I'apees, I1.
M. Topes, B. B. YTemoB. — 2 — ¢ u3maHue, UCNIPABICHHOE U JOMOJHEHHOE. —
Mocksa: U3patensctBo FOpaiit, 2024. — 124 c.

4. Orroukuii I'. I1. KoHnenmuu coBpeMEHHOTO €CTECTBO3HAHUS: YUYEOHUK
U npakTukyM i By30B / I'. Tl. Otioukuii. — 2 — ¢ u3maHue, nepepaboTaHHOE
u nonosHeHHoe. — MockBa: M3gatenbcTBo FOpaiit, 2025. — 447 c.

Jlumepamypa ona odyuawowguxca u pooumeJeii:

1. PaukoB M. FO. Mctopust Hayku U TeXHUKU: yuyeOHUK 171 By30B / M. IO.
PaukoB. — 3 — ¢ u3manue, UCmpaBiIeHHOE U JOMOJHEHHOe. — MockBa: M3marenbecTBo
Opaiit, 2024. — 297 c.

2. PeokkoB M. b. OCHOBBI HaydHBIX HCCIEIOBAHUN W HM300pETATENbCTBA:
yaebHoe nocooue ansa By3oB / U. b. PeikkoB. — 7 — e U3maHue, CTEPEOTUITHOE. —
Cankt — [letepOypr: Jlans, 2024. — 224 c.

3. Hpmmban B. II. Cuneprernyeckas KOHIEMIUS CO3[aHUS MOJEIEH U
TEXHOJIOTHI: yuyeOHoe mocobue yist By30B / B. I1. Ipimoaur, I1. A. Ceuenos, U. A.
Pribenko. — Mocksa : U3narensctBo FOpaiit, 2024. — 249 c.

JlabopaTopuu COBPEMEHHbIX  KOHCTPYKIHMOHHBIX  MAaTepPHAJIOB
U HAHOTEXHOJIOTH i

Jumepamypa, ucnonvzoeannas npu  COCMAGIEHUU  NPOZPAMMBbL

(buonuozpagpuueckue onucanus):
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1. Murpodanosa B.1. Ananutuyeckas xumusi. JlJabopaTopHblil MPAKTUKYM.
[T yacTh — KONMYECTBEHHBIN aHAIN3 (TPABUMETPUYECKHUE U TUTPUMETPUUECKUE
MeTofbl). YuebHoe mocobue / coct. B.M. MutpodanoBa. — brarosemieHck:
Amypckuii roc. yH — T, 2018. — 342 c.

2. Hanomatepuaiibl U HaHOTeXHOJOTUK: yuyeOHOe nocobue / B.C. Kupuanos;
ITepmckuit Hau. uccnen. noaurex. yH — T. — [lepmb. M3n — Bo IlepMm. Hau. ucca.
nosmrex. yH —1a 2016 — 193 c.

3. Pemniens, A. A. Martepuasibl 1 METOJbl HAHOTEXHOJIOTHH: yueOHOe
nocobue / A. A. Pemniens, A. A. BaneeBa; [Hayu. pea. W. A. BaitHmreiin]. — 2 —e
u3 ., crep. — MockBa: @nunta, 2017. — 136 c.

Anexkmponnvle odpazoeamenbHbvle pecypcol:

1. JuzaitH wHboOpManmuu B MPE3EHTALMIX [JIEKTPOHHBIA pecypc| —
URL  https://www.lektorium.tv/presentation — design (mara oOparieHus:
01.04.2026).

2. Kpyxok 1m0 ¢pusuke a1 WHOIUIAHETSH [JIEeKTPOHHBIA pecypc| —
URL https://www.lektorium.tv/aliensphysics (mata oopamenus: 01.04.2026).

2. Hanomarepuainbl [PJIEKTPOHHBIN pecypc] —
URL https://www.lektorium.tv/course/26615 (naTta oopamienus: 01.04.2026).

3. Hanomenunmna [37eKTpOHHBIN pecypc] —
URL https://www.lektorium.tv/course/26616 (narta oopamienus: 01.04.2026).

4. HanomeTpoJsorus [37eKTpOHHBIN pecypc] —
URL https://www.lektorium.tv/course/26612 (nata oopamenwus: 02.04.2025).

5. HaHonnekTpoHuka [37eKTpOHHBIN pecypc] —
URL https://www.lektorium.tv/course/26613 (nata oopamenwus: 01.04.2026).

6. Hossie MaTepuanbl. HAHOTPYOKH, Tpad)eH U TIIMHA. KPATKOE PYKOBOJCTBO
o CO3/IaHUIO HaHOMAaTEPHUAJIOB [31EKTPOHHBIN pecypc] — URL
https://edunano.ru/courses/novye — materialy — nanotrubki — grafen — i — glina —
kratkoe — rukovodstvo — po — sozdaniyu — nanomaterialov/(gata oGpaienus:
02.04.2026).
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7. IlpencraBnenue MpE3eHTAlUN [37EKTpOHHBIN pecypc] —
URL https://www.lektorium.tv/presentation (mata oopamenus: 02.04.2026)

8. CrpykTypa Tpe3eHTAlMH TEXHOJOTHMYCCKUX ¢  HWHBECTHIIMOHHBIX
npoekToB [dnmekTpoHHbIN pecypc] — URL https://www.lektorium.tv/presentation —
structure (mata ooparmenus: 02.04.2026).

JlabopaTopusi pa3padoTKH NPOrpaMMHBIX IPOAYKTOB

Anexmponnvle odpazoeamenbHbvle pecypcol:

1. OwunaitH yuyeOHMK [/ TUTOHTBIOTOp: CalT [DNEKTPOHHBIN pecypc] —
URL.: https://pythontutor.ru/ (nata oopamienus: 26.04.2026 r.)

2. IlpodunbHblii HOBOCTHOM TopTan // itGap: caldT [DNeKTpOHHBIN pecypc]
— URL.: https://itgap.ru/ (nara odparenus: 28.04.2026 r.)

3. TlpodunbHbii HOBOCTHOM Mmoptaji [DaekTponHblid pecypc] // proglib:
caitr. — URL.: https://proglib.io/ (nata oopamenus: 25.04.2026 r.)

4. Texuunueckas nokymentanus Telegram Bot APl [DnexkTponHslii pecypc]
Il Telegram. — URL.: https://tigrm.ru/docs/bots/api (nata oopamenus: 28.03.2025r.)

5. BrouHblli KOHCTPYKTOp caiToB [Diektponusii pecypc] // Tilda. —
URL.: https://tilda.cc/ru/ (nata obpamenus: 27.04.2026 r.)

6. OmnHnaifH — cepBUC I Pa3pabOTKH HHTEPPEHCOB M MPOTOTUITHPOBAHUS
[Dnextponnsiii pecype] // Figma. — URL: https://www.figma.com/ (nata
obpamenus: 26.04.2026 t.)

7. OdunmaneHbI CalT sA3bIKa MporpaMmupoBanus Python [DnexTpoHHBII
pecype] — URL: https://www.python.org/ (nata oopamenus: 26.04.2026 r.)

JlabopaTopusi TpaHCIIOPTa M TPAHCIIOPTHBIX TEXHOJIOTUH

Jumepamypa, ucnonvzoeannas  npu  COCMAGIAEHUU  NPOZPAMMDbL
(bubuozpagpuueckue onucanus):

1. AspopoB B. A. Ilpoueccei u o0opynoBanue. MopaenupoBaHue,
UCCIIEIOBAHUSI, THHOBAIIMOHHBIE KOHCTPYKTOPCKHUE pa3paboTKu : yueOHOe mocodue
11t By30B / B. A. ABpopoB. — Mocksa : MznatensctBo FOpaiit, 2024. — 260 c.

2. barmacapesa H. I'. Hctopus, ¢umrocobus u METOmONOTHS HAyKH

Y TeXHUKH: yueOHUK U mpakTukyM juist By30oB / H. I'. barnacapesn, B. I'. ['opoxos,
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A. II. Hazapersn; mox oOmeil penakuuedt H. I'. barmacapesin. — Mocksa:
N3parensctBO KOpaiit, 2024. —383 c.

3. baiiboponosa JI. B. MeTononorust 1 METOAbl HAYYHOTO UCCIEIOBAHUSA :
yueOHoe mocobue mis By3oB / JI. B. baitbopomosa, A. II. YepHsiBckas. — 2 — e
U3J1aHKe, UCIIPaBJICHHOE U AomnosnieHHoe. — Mocksa : M3aarensctBo KOpaiit, 2024. —
221 c.

4. TaepunoBa T. A. Umxenepus 3Hanuii. Monenu u meroasl / T. A.
I"aBpunosa, /1. B. Kynpssies, [I. 1. MypowmiieB. — 6 — € u3ganue, CTepeoTUITHOE. —
Cankr — IletepOypr : Jlans, 2023. — 324 c.

5. Ucropuss u Meromonorus Hayku : ydueOHOe mocoOue sl BY30B / MO
penakmueit b. WM. Jlunckoro. — 2 — € u3maHue, UCMIPABICHHOE U JIOMIOJTHEHHOE. —
Mockga : U3patensctBo FOpaiit, 2024. — 373 c.

JlabopaTopusi KpeaTUBHBIX HHAYCTPUA

Jumepamypa, ucnonv3zoeannas npu  COCMAGIEHUU  NPOZPAMMBbL
(bubuozpagpuueckue onucanus):

1. Ixanga M. Coxru cBoe noptdonuo! To, yemy He ydaT B JuU3aifHEPCKUX
mkonax / M. JIxxanna. — Cankr — [etepOypr: [Tutep, 2019. — 384 c.

2.Kimusep ®. Uemy Bac He HayyaT B qu3aiid — mmkoje / @. Kimusep. — Mockaa:
Punon — Knaccuk, 2017. — 224 c.

3.JIency . DkcnepTr3a MpoeKToB au3aiiHa. YdyeOHoe mocodue / 5. Jlency. —
Munck: Bumsiimas mkona, 2022, — 128 c.

4. JIunrka XK. Jlymait kak nu3aiiaep. Jlu3aH — MBIIJICHUE IS MEHEIKEPOB:
yueOHoe mocobue / XK. Jluarka, T. Orwmism; mep. ¢ anrn. B.B. Ceunas; pen.
N. Muponosa. — Mocksa: ManH, Banos u ®epbep, 2019. — 280 c.

5.Penp II. UckyccTBo mm3aiinepa / I1. Perna. — Mockpa: Ctyauss Aptemus
Jlebenena, 2017. — 288 c.

6. Yoitnmenk C. 100 HOBBIX TJIaBHBIX MPUHIMIOB aAu3aiiHa. Kak yaepxaThb
BHuManue / C. Yaiinmenk. — Caakt — [lerepOypr: IIutep, 2017 — 288 c.

7. @y 1., ®umn I1. Uctopust auszaiina / 1. ®umn, 1. @umn. — [aturopek:

Komubpu, 2021. - 512 c.
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Jumepamypa ona odyuaowguxca u pooumeJeii:

1.Tapo I'. UcTtopun. Anb0oM J71s1 pa3BUTHSI KPEaTUBHOCTHU: yueOHOE TTocooue
/ T'. Tapo; nep. ¢ auri. B.B. Ceunas; pen. . Muponosa. — MockBa: MauH, iBaHOB
u @epOep, 2015. — 112 c.

2.Maspa JIx. 3akonbl npocTtoThl. [uzakiH. Texnonmoruu. buznec. JKu3Hb:
yuebHoe nocodue / [I. Masna. — Mocksa: Anpnuna [la6mumep, 2018. — 118 c.

3.JInnrka XK. Jlymaii kak au3aiiHep. JluzailH — MbIIUJIEHUE JJI1 MEHEIKEPOB:
yueOnoe mocooue / XK. Jluarka, T. Orunsu; mep. ¢ anri. B.B. Ceunas; pen.
N. MuponoBa. — Mocksa: Maunu, Banos u ®@epbep, 2015. — 280 c.

4. Jlonansa H. JIuzaiin npuBbIuHbIX Beuleil: yueOHoe nocodue / H. Jlonanbna;
nep. ¢ anri. A. Cemuna; pea. M. Kpocosckas. — MockBa: Mann, BanoB u depoep,
2021.— 350 c.

5.Caaksin C. T'. [Ipombimnenssiii quzaitn / C. . CaaksH. — Mocksa: ®oHn
HOBBIX (popM paszButus odpaszoBanus, 2017. —128 c.

JlaGopaTtopusi 3k010rMH, OMOHUKH ¥ OMOTEXHOJIOT uil

JTumepamypa, ucnonv3o06annas npu cOCMAas1eHUU NPOZPAMMBbL:

1.25 kpyTeix mpoekToB ¢ Arduino / I'eqnec Mapk. — Mocksa: U31 — Bo Dkemo,
2018. - 272 c.

2.Arduino mna  um3obOperareneit. OOyuenue onekrponuke Ha 10
3aHMMAaTeNbHBIX MpoekTax / Xyanr bpaita. — Mocksa: 13a. — Bo: BXB, 2021. — 288
C.

3.Arduino. IMonHe yaeOHbIH Kypc. OT UTPBI K HHKEHEPHOMY TIPOEKTY 2 — €
u3n. / CamaxoBa A. A. — Mocksa: Jlabopatopust 3uanmii, 2022. — 400 c.

4 Kankun Jhxomu, Xaran DOpuk W3ydaem anektpoHuky ¢ Arduino.
NnnrocTpupoBaHHOE PYKOBOACTBO MO CO3/IaHUIO YMHBIX YCTPOMCTB JJII HOBUYKOB/
Jlxonu Kankun, DOpuk Xaran. — Mocksa: 9kcMmo, 2022. — 400 c.

5.1Tepeie maru ¢ Arduino. 4 — e usn./ banmm Maccumo. — Mocksa: bXB,
2023. — 288 c.

6.0OnexkTponrka mar 3a mwarom. [Ipaktukym / mon pen. Pesuu 10.B. — M:

JAMK IlIpecc, 2021. — 260 c.
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Jumepamypa ona odyuaowguxca u pooumeJeii:

1. bermmeB MW.P., XucamoBa 3.M. VcKycCTBEHHBI HHTEIEKT U
poboroTexHuka: riaoccapuil nouatuit/ U.P. berumes, 3.11. XucamoBa — CaHKT —
[leTepOypr.: [lutep, 2021. — 234 c.

2. bokcenn JIx. Uzyuaem Arduino. 65 mpoekTtoB cBoumu pykamu/ J[x.
bokcenn— Cankt — [lerepOypr: Ilutep, 2022. — 448 c. — ISBN: 978 — 5 — 4461 —
1918 -9

3. Hy6osuk E. B., HUpkosa 0. A. Ilpuser, poGot! Mos nepBasi KHura
no po6ororexuuke/ E. B. Jly6osuk, 0. A. MpkoBa— MockBa: Hayka U TEXHUKA,
2018. — 304 c.

4. Kaxk yctpoen POBOT? Pazoupaem mexanuszmsl BMecte ¢ Jluroit Po6otos!
/ ABtopckuit kosnekTuB Jluru Po6otoB. — Cankt — IletepOypr Ilutep, 2020. — 48
C.

5. Kucenés M.M. Po6otorexnuka B mpumepax u 3agadax/ M.M. Kucenés. —
M.: Hayka u TexHuka, 2018. — 270 c.

6. CamaxoBa A.A., Tapanmata B.B. Konctpyupyem pobGotoB Ha LEGO
MINDSTORMS Education EV3. Bommebnas mamouka / A.A. Canaxosa, B.B.
Tapamnara. — M.: Hayka u TexHuka, 2020. — 304 c.

7. PoGotel. Hayunsrit komukc/ M. Ckort, k. Ya6oTr. — MockBa: MaHH,
Npanor u ®epbep, 2022. — 128 c.

JlabopaTtopusi 1U(PPOBOro NPOEKTHPOBAHNUS, NPOTOTHUIIMPOBAHMS
U POM3BOACTBA

Jumepamypa, ucnonv3oeannas  npu  COCMAGIAEHUU  NPOZPAMMDbL
(bubauozpagpuueckue onucanus):

1. Arduino s wu3oOperareneii. OOydenume oekrponuke Ha 10
3aHMMATENbHBIX MpoekTax / Xyanr bpaiia. — M: U3xa. — Bo: BXB, 2021. — 288 c.

2. Arduino. IMomHerii yaeOHbBIH Kypc. OT UTPBI K HHKCHEPHOMY IPOCKTY 2 —
e uzn. / Canaxosa A. A. — M.: JIaGoparopus 3uanuii, 2022. — 400 c.

3. bamma O.M. O6paboTka nmeraneit Ha crankax ¢ UITY. — M: Uzn — Bo
JIAHbB. — 2021. —125 c.
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4. T'puropbsai A.I'., llluranos U.H., MuctopoB A.1. O6opyaoBanue s
nazepHoi 06pabotku. — M: Uzn. — Bo MI'TY um. H. O. baymana, 2022. — 633 c.

5. Kankun J[lxomu, Xaran Opuk HM3yuaeM »snekTpoHuky c Arduino.
NnnrocTpupoBaHHOE PYKOBOJCTBO MO CO3/IaHUI0 YMHBIX YCTPOMCTB AJi1 HOBUYKOB.
— M.: Dkemo, 2022. — 400 c.

6. Ilepssie maru ¢ Arduino. 4 — e uzn./ banu Maccumo. — M: BXB. — 2023
— 288 c.

7. Illkabepun B. A. Cranku ¢ YIIY: yctpoiicTBO, MporpaMmMupoBaHuUE,
MHCTpYMEHTaJIbHOE oOecnieueHre u ocHactka. — Mocksa: ®@nunTa, 2017. — 289 c.

8. Dmekrponuka mar 3a marom. [Ipaktukym / mon pexa. Pesuu 1O.B.
M.: IMK Ilpecc, 2021. — 260 c.

Jlumepamypa ona odyuawwguxca u pooumeeii:

1. MammHocTpouTenbHoe uepueHue : yueOHuk / A. A. Uexkmapés. —
Mocksa : UHOPA — M, 2024. — 396 c.

2. Komonosa H.B., SIxkosneBa E.C. Camoyuutens CoreIDRAW 2020. —
CI16.:bXB — IletepOypr, 2021 — 417 c.

3. Mamox B. H. Beeaenue B coBpemennsie CAIIP: Kypc nekmuit. —
M.: IMK Ilpecc, 2018. — 192 c.

JlaGopaTopusi MAIIMHOCTPOECHUSA

Jumepamypa, ucnonvzoseannas npu  COCMAGIEHUU  NPOZPAMMBL

(bubauozpagpuueckue onucanus):

1. Jle6enes C. A. MeTononorust HAy4HOTO TIO3HAHUS: yueOHOE TTocoOue s
By30B / C. A. JlebeneB. — Mocksa: M3marenbctBo KOpaiit, 2024. — 153 c.

2. MeTomonorusi MPOEKTHOM MEATEIbHOCTH HWHXKEHEpa — KOHCTPYKTOpA:
yaeOHoe nocooue ais By30B / mox penakiueii A. I1. Mcaesa, JI. B. ITnotaukosa, H.
. ®omuna. — 2 — e u3maHwme, mepepaboOTaHHOE W JOTMOJHEHHOE. — MOCKBa:
MznatensctBO KOpaiit, 2024. — 211 c.

3. OcHOBBI HcclenoBaTelIbekoi nesarenpHocTH: TPU3: yuebHOE mocoOue

I cpeHero npodeccruoHaibHOro oopazosanus / M. M. 3unoBkuHa, P. T. 'apees,
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II. M. TI'opes, B. B. YremoB. — 2 — € u3zgaHue, UCIIPaBICHHOE U JOMOJHEHHOE. —
Mocksa: M3aatensctBo FOpaiit, 2024. — 124 c.

4. Orioukuii I'. I1. KoHueniuu cOBpEeMEHHOTO €CTECTBO3HAHUS: YUYEOHUK
u npaktukym it By30B / . I1. Otroukuil. — 2 — ¢ u3gaHue, nepepaboTaHHOE

u nonoiaHeHHoe. — Mocksa: M3parensctBo FOpaiit, 2025. — 447 c.
Jumepamypa ona odyuawwguxca u pooumeJieii:

1. PauxoB M. O. Mctopust Hayku U TeXHUKU: yueOHUK it By30B / M. 1O.
PaukoB. — 3 — e uzanue, UCIPaBICHHOE U 10N0JIHeHHOE. — MockBa: M3aaTenbcTBo
Opaiit, 2024. — 297 c.

2. PoeokkoB U. b. OcHOBBI Hay4yHBIX HCCIEAOBAaHUN M M300peTaTEIbCTBA!
yuebHoe mocobue ans By30B / M. b. PeikkoB. — 7 — € U3/1aHMe, CTEPEOTUITHOE. —
Cankr — IletepOypr: Jlans, 2024. — 224 c.

3. Ilpmmban B. II. Cunepreruueckasi KOHIIEMIIUS CO3JaHUS MOJEICH U
TEXHOJIOTHH : yuyeOHoe mocooue mis By30B / B. I1. Lipim6an, I1. A. Ceuenos, U. A.

Pri6enko. — Mockga : UznarensctBo FOpaiit, 2024. — 249 c.
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[Tpunoxenue 1

IIpumep TecTupoBaHKs (BXOAHASI JUATHOCTHKA)

Pamunus ums I'pynma

(mpaBuIbHBIN O0TBET — 1 Gamn, makcumym 10 6aisoB)

1. Uto Takoe mpoeKT?
a) [lnan meicTBHI 17151 JOCTUKCHUS LIEIH
b) Habop cirydaiiHbIx ujeit
¢) Crrcok 3aa4 6¢3 CPOKOB BBITTOJTHCHHS
d) I'pymma mroaeit, paboTaroImux BMeCTe
IIpaBunbHBIN OTBET: a
2. Kak Ha3bIBaeTCs 3Tall, HA KOTOPOM ONPEACIISIOTCS LEIH MPoeKTa?
a) Peanmzanust
b) ITnanupoBanue
C) AHanu3 pe3ysibTaToB
d) 3aBepienue
[MpaBusbHbI 0TBET: b
3. KTto oTBeuaet 3a BBIOJHEHHE TIPOCKTA?
a) Kiment
b) PykoBoaurens npoekra
¢) [Ipoxoxwe
d) KonkypeHTbI
[IpaBuiabHBIi OTBET: b
4. Kakoil 1oOKyMEHT ONUCHIBAET BCE ATAIbl TPOCKTA?
a) TexHuyeckoe 3a1aHue
b) JlHeBHUK HAOIIOACHUI
) Otuer 0 J0X0aaX
d) IMucemo 3aka3zvyuKy
[IpaBunbHBIN OTBET: &
o. UTto Takoe pecypchl B IPOEKTE?
a) Bpewmsi, 1eHbIH, JTIOAM, MaTCPUAITBI
b) Toabko neHBrH
¢) Tonbko uacH
d) IMpobnemsr
[IpaBunbHBINM OTBET:
6. Kax na3piBaetrcst (huHANBHBIN TAm IpoeKTa’?
a) [TmaaupoBanue
b) Peanuzarus
C) 3aBepIicHHE
d) Anamus
[IpaBunbHBIN OTBET: C
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7. UYT0 nomMoraeT KOHTPOIUPOBATH BHIIIOJIHEHUE IPOEKTA?
a) Cny4aifHbIe IPOBEPKU
b) I'padux padot
¢) UnTyurus
d) Yaaua
[MpaBuibHEIT oTBET: b
8. Kak Ha3biBaeTCs mpo1eCC OIIEHKU YCIEIIHOCTH NPOEKTa?
a) AHanu3 pe3ysibTaToB
b) IIpazaHoBanue
c) [Tnanuposanue
d) UrnopupoBanue
[IpaBunbHBIN OTBET: &
9. Uto Takoe koMaHaa TpoeKTa?
a) I'pynma sirozeit, paboTaromuX HaJl MPOSKTOM
b) Ciyuaiinbie mpoxoxue
) KonkypeHTsr
d) 3akazunku
[IpaBunbHbIN OTBET: A
10. Kakoii HaBbIK Ba)€H AJIsI pyKOBOAUTENS TPOEKTa?
a) YMeHue crath Ha paboTe
b) YMmenue ynpaBisate BpeMeHEM
C) YMenue uzderath padOThI
d) YMmeHne kpuTHKOBATH
[IpaBunbHbIH 0TBET: b

TecToBOC 321aHUE MPOMEKYTOUYHON ATTECTALUU
JlaGopaTropusi pa3padoTK NPOrpaMMHBIX IPOAYKTOB
(mpeaMeTHbBIC Pe3yJIbTaThI)

damuinus ums ['pynma

(mpaBuIBbHBIN O0TBET — 3 Oamt, Makcumym 30 OaioB)

1. Uro takoe SMART — nenu B poekrte?
a) Llenn, KOTOpBIE MOYXKHO U3MEPUTH, TOCTUTHYTh M OTPAHHYHUTH TI0 BPEMECHU
b) Ouens cnoXKHBIC TIETN
¢) Lenn, koTOpBIE HEBO3MOKHO BBITIOJHHUTH
d) Ilemu, cBsI3aHHBIC C HCKYCCTBEHHBIM HHTEIUICKTOM

[IpaBunbHBINA OTBET: a

2. Kakoit meTo ucrnosas3yeTcs s aHaJIM3a pUCKOB MTPOEKTA?
a) SWOT — ananu3
b) MosroBoi mTypm
¢) UrnopupoBanue mpooiieM
d) Cnyuaitapiii BEIOOD

[IpaBunbHBIN OTBET: &
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3. Uro takoe nuarpamma ['anrta?
a) ['paduk, moka3pIBaAIONIHIA TTOCIIEOBATEIILHOCTD M CPOKU BBIITOTHEHHS 33724
b) Kapra mecTHOCTH
c) Cxema yCTpoOHCTBa KOMITbIOTEPA
d) [Tnanerapuii
[IpaBunbHBIN OTBET: A
4. Kak Ha3bIBaeTCs Mpolece pacipeesieHus 3a/1a4 MeXy yI4aCTHUKAMH
KOMaH/IbI?
a) [lenerupoBanue
b) IpokpacTuHamms
c) Urnopuposanue
d) CamoynpaBneHue
[IpaBunbHBIN OTBET: &
5. Yro Takoe KPUTUYCCKHI MYTh B MPOCKTE?
a) [TocnemoBarenbHOCTD 3a/1a4, ONPECIAIONIAs MUHIMAIBHOE BPEMSI 3aBEPIICHUS
MPOEKTa
b) CnyuyaitHas ocje10BaTeIbHOCTh ACHCTBUI
C) ITyTh, KOTOPHIA IPUBOIUT K TIPOBAITY
d) [TyTh, BBIOpaHHBIH CITy4aliHBIM 00pa3oM
IIpaBunbHBIN OTBET: a
6. Kakoit ”HCTpyMEHT OMOTaeT BU3YyaJIU3UPOBATh 3a/1a4H POEKTa?
a) Kanban — nocka
b) BymakHbIi OJTOKHOT
¢) Kanbkynsrop

d) Yacer
[IpaBuiibHBINM OTBET: A
1. Uto Takoe UTepaTUBHBIN MOIXO] B IPOEKTE?

a) BeimoHeHNe MPOEKTA MOITAITHO ¢ BO3MOXHOCTHIO KOPPEKTHPOBKH
b) OnHOKpaTHOE BBIIOJHEHUE BCEX 3a1a4
¢) IlonHbI# 0TKA3 OT IJIAHUPOBAHUS
d) PaGora 6e3 0OpaTHOI CBsI3H
[IpaBunbpHBIN OTBET: a
8. Kak Ha3pIBaeTCs MpOIIeCcC COrIacoBaHUs MPOCKTA C 3aKa3YHMKOM?
a) Ayaur
b) Y1BepxneHue
¢) UrnopupoBanue
d) Kpuruka
[TpaBwibHBI OTBET: D
Q. Uto Takoe KPI B konTekcTe npoekTa?
a) KirroueBbie mokazatenu 3(h(heKTUBHOCTH
b) CyuaiiHble METPHUKH
C) HenyxHbie qaHHbIC
d) ITnaneTapHbIC KOOPAWHATHI
[IpaBunbHBINA OTBET: a
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10 . Kako#i MeTO/] MOMOTaeT yIpaBisaTh U3MEHECHUSIMH B ITPOCKTE?
a) Change Management
b) UrnopupoBaHue H3MEHEHUIM
) Cnyy4aifHbIe pelIeHUs
d) ITomHbII OTKA3 OT U3MEHEHUI
IIpaBunbHBIN OTBET: a

TecToBoe 3a1aHHe UTOrOBOI aTTEeCTALMHU
JlabopaTopusi pa3paboTku NPOrpaMMHBIX MPOAYKTOB (IIPEAMETHbIE
pE3yNbTAThI)

Damunus ums I'pynma

(mpaBUIIBHBIN OTBET — 2 0asu1, MmakcumyM 20 6aJIoB)
1. YTO TakO€ NMPOEKTHBIN IJIaH?
a) JIOKyMEHT, OMMCHIBAIOIIUH [IATH JIJIs BBITIOJIHEHHSI TPOSKTA
b) Ciyuaiinbrit Habop uneit
c) [TucpMo 3aKa3zyuKy
d) Oruer o goxomax

[IpaBuiIbHBINM OTBET: A

2. Kak Ha3pIBaeTcs mporecc 00CyKIeHHUs TPOSKTa ¢ KOMaHIOH?
a) Mo3roBoii mrypm
b) Urnopuposanue
¢) Kpuruka
d) Otkas

[IpaBuiibHBINM OTBET: A

3. UYrto Takoe OrOMKET mpoeKTa?
a) CymMa JieHer, BbIjIeJIeHHAs Ha BBITIOJTHCHHUE MTPOSKTa
b) CnydvaitHbie UQpHI
c) HenysxHbIe pacxoisl
d) IMonHbIi OTKA3 OT GUHAHCHPOBAHWSI

[IpaBunbpHBIN OTBET: a

4., Kaxk Ha3pIBaeTCs 4eIOBEK, KOTOPBIA (DMHAHCHUPYET MPOCSKT?
a) 3aka3umK
b) KonkypeHt
¢) [Mpoxoxwuit
d) Kputuk

[IpaBunbHBIN OTBET:
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S. Uro Takoe 3a/1a4a B IpoeKTe?
a) KonkperHoe neficTBrEe, KOTOPOE HY)KHO BBITTOJHHUTH
b) Cnyuvaitnas unes
c) [IpoGiema 6e3 perieHus
d) Otka3 ot paboTHI

IIpaBunbHBIN OTBET: &

6. Kaxk Ha3pIBaeTcs mporecc mpoBepKy KauecTBa paboThI?
a) TectupoBanue
b) Urnopuposanue
c) Kpuruka
d) Otka3

[IpaBunbHBIN OTBET: &

7. Uto Takoe aeaaiH B MPOEKTE?
a) [NocneaHuiA CPOK BBHIMOTHEHHS 3a1a4K
b) Cnyuvaiinas nara
c) Bpemst otpixa
d) IMoaHbIi OTKA3 OT IIAHUPOBAHHUS

[IpaBuiIbHBIN OTBET: a

8. Kak Ha3pIBaeTCsI MPOIECC YIyUIIECHHs IPOEKTa ITOCIIe 3aBEPIICHHs?
a) AHau3 pe3yJbTaToB
b) Urnopuposanue
¢) Kpuruka
d) Otkas

[IpaBuiibHBINM OTBET: A

9. Yrto Takoe KOMMYHUKAIUS B IPOCKTE?
a) OOMeH nHdopMaIeii MEXKTy y9aCTHUKAMHU
b) CyJaitHbie pa3roBOpEI
¢) UrHopupoBaHue KOMaHIbI
d) ITonHBIH O0TKA3 OT OOICHHUS

[IpaBunbHBINA OTBET: a

10. Kaxk Ha3piBaeTcs nmporecc MOTUBALIMU KOMaH/IbI?
a) [Moxneprkka U MoompeHne
b) Urnopuposanue
¢) Kpuruka
d) Otkas

[IpaBunbHBINM OTBET: A
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[Tpunoxenue 2

OHGHO‘IHLIﬁ JIMCT JJISI IIPOBEACHUS ITPOMEKYTOIHOIO U UTOI0OBOI'0 KOHTPOJISA

Ne K KosmyecTBo
o PUTEpPUH OLlEeHHBAHUS GAILIOR
IIpomekyTOYHBIN KOHTPOJIb (II0rOTOBKA POCKTA) 25
1 | Uannmanusanus 3
2 | IlmanmpoBanue 3
3 | IlporotunupoBanue 3
4 | Ka4uecTBO BBITIOJIHEHUS TPOTOTUTIA 3
5 | OdopmiieHne npe3eHTaum 3
6 | OdopmiteHre 3aIUTHOTO CIOBA 3
7 | Ilpe3eHTanus pemeHus 3
8 | UamuBuayanbHBIN BKJIA y9aCTHUKA 3
9 | Ouenka KoMaHIHOHM pabOTHI (KOMMYHHKAIIWS U B3aUMOICHCTBHE) 1*
HToroBrplii KOHTPOJIb 25
1 | Lenenonaranue 3
2 IToctraHoBKa 3a1a4 3
3 HccnemoBanue mpooieMsl 3
4 | AKTyalbHOCTb ITPOEKTA 3
5 | AHanu3 CyIIECTBYIOMIMX PELICHUN 3
6 | IIpe3enTamnus mpoekra 2%*
7 | OTBeTHI Ha BOIIPOCHI 2%*
8 | XKuzHecmocoOHOCTh TPOEKTa 2%*
9 | Hayimume mpoTtoTuma 1*
10 | Texaudeckas mpopabOTKa MPOEKTa 2%*
11 | CobOmronenune nemIaiiHOB 1*
Uroro 50

* kpurepuil oneHuBaercs mo mkaime or 0 mo 1 OGamwra, rae 0 0GamwioB — KOMMYHUKAIIHS

U B3aUMOJICHCTBHE OTCYTCTBYeT, 1 Oal — KOMMYHHKAIMsS M B3aUMOJICHCTBHE MPUCYTCTBYET /
0 GamnoB — cpoku pabOTHI HE coOMOACHBI, 1 Gamt — cpoku paboThl codmoaeHbl / 0 OayIoB —
MPOTOTHUI OTCYTCTBYET, | OaJ1 — MPOTOTUI MPUCYTCTBYET. ** KpUTEPHUIl OIICHUBACTCS IO IIKAJIE
ot 0 mo 2 Gamios, rae 0 6amIoB — KpuTepuii He cobmoneH, 1 Oamn — KpuTepuit coOI0aeH
YaCTUYHO, 2 0ajuia — KpuTepui coOI0ICH.
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[Tpunoxenue 3

KpuTtepuu ouieHKH UTOTOBbIX IPOEKTOB

DKcnepTaM  PEeKOMEHAYETCS  MPUIAEPKUBATHCS  CIACAYIONIUX KPUTEPHUEB
OIICHKH:

AxkTyajdbHOcTh mnpodsaembl (P1). Unes, chopmynupoBaHHass B MPOEKTE,
JOJDKHa ~ MMETh  3Ha4eHue Il PEIICHUsT  COBPEMEHHBIX  3a/ay Kak B
OTJICJIHOM TOpoOJie, PETHOHE, CTPaHe, TaK U B MUPE B 1IEJIOM.

banner:

ot 1 10 4 GanmIoB — CYIIECTBYET BEPOSTHOCTh aKTyaIM3allly MpeiaraeMoin
ujeu B Oyaymiem;

oT 5 10 8 OaIoB — Ujes aKTyalibHa, MPUBEJIEHA JOKa3aTeabHas 0a3a;

or 9 ngo 10 OamnmoB — wuues BocTpeOOBaHA pealbHBIM CEKTOpOM /
UHTyCTPUAIBHBIM TTAPTHEPOM.

HoBu3na npeanaraemoro pemenusi (P2). IIpoekt B cBoeil oTpaciu 10IKEH
OBITh WHHOBAIIMOHHBIM, MpPEAJaraeMoe pElICHHE OJDKHO OBbITh HANpaBIECHHO Ha
CO37laHME€ HOBOTO MPOJYKTa, YCIYTH, TEXHOJIOTMH, MaTepuana, HOBOTO 3HaHuA. B
NPOEKTE JODKHBI OBITh OTPa)KEHbl MOMCK M aHAJIN3 CYIIECTBYIOIIUX PEIICHUM
(MeTobl, yCTPOMCTBA, UCCIEOBAHMS).

bamsr:

or 1 nmo 4 OawoB — mNOpemioKEHHWE YYaCTHHKA HMMEET HEKOTOpPbhIe
VHUKaJIbHbIE  OCOOCHHOCTH,  CO3JAIONIME  HEOYECBUAHBIC  TEXHOJIOTHYECKHE
WJIU DKCIUTyaTallHOHHBIE TPEUMYIIECTBA;

oT 5 1o 8 6aIoB — CyIIECTBEHHAs YaCTh Pa3paOOTKH ABISAETCS HOBOW;

ot 9 o 10 GamoB — npeTaraemas uzes SBISETCs: aOCOMOTHON HOBOM.

IlepcnekTuBbl NpakTHYeckoil peanusanuu npoexkrta (P3). Ilpemraraemoe
pelIeHre AOHKHO OBITh BOCTPEOOBAHO M aKTyaldbHO IS OM3HEcCa, HayKd, YaCTHOTO
CEeKTOpa dJKOHOMHKH. [loTeHIMaNbHBIA Oyaymuii TPOAYKT JOJKEH HWMETh

BO3MOXKHOCTb pCain3alinu. KomnnekcHas 3aga4da, peuiacMas B IIPOCKTC, AOJIZKHA
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MMETh BO3MOXXHOCTh MACIITAOUPOBAHUS UM SIBIIATHCS JIOKAITBHON YaCcThIO KPYITHOTO
MIPOCKTA.

banner:

or 1 go 4 OGamwioB — cnabo MPEeIIOKEHHOE pEIICHUE HMEET HUBKYIO
BOCTPEOOBAHHOCTh Ha COBPEMEHHBIX PhIHKAX;

oT 5 10 8 6aJI0B — MPOBE/ICH aHAIM3 COBPEMEHHBIX TPEHJIOB, BBISIBJICH IIEJIbIM
Pl TApTHEPOB, KOTOPHIE MOTYT OBITh 3aMHTEPECOBAHBI B JAHHOM MPOEKTE;

or 9 1o 10 GayyIoB — HA OCHOBE MPOBEICHHOTO aHaIW3a OINPEEJICHO MECTO
POEKTa B OTPaCiM, €CTh MapTHEP, KOTOPHIM TOTOB COBMECTHO PEaIM30BHIBATH
IPOEKT.

Crenenb npopadorku mpoekra (P4). Dckuz, MakeT, IpOTOTHI, OMBITHBIN
oOpazer; (Ha Kakol CTaJuu TPOEKT), HA CKOJIBKO pEeaTnu30BaH IPOEKT, MacIopT
IIPOCKTA.

bamnsr:

ot 1 10 4 6aI0B — €CcTh MAacCHOPT MPOEKTa U ICKU3;

oT 5 1o 8 0a/woB — eCTh MOSICHUTENbHAs 3alucKa, SCKU3, MaclnopT U MakeT
IIPOCKTA;

or 9 no 10 6ayoB — ecTh MOSCHHUTENbHAS 3alUCKa, ICKHU3, MaclopT, MaKeT
Y TIPOTOTHIT UJTU OTIBITHBIN 0Opaserl.

3ammura npoexkra (nmpeacrasienue npoekra) (PS). KauectBo npencraBieHus
MIPOEKTA; YPOBEHb BIIAJICHUS MIPOEKTOM u cepoit
€ro MOTEHIMANBHON peaju3allii; OTBETHI Ha BOIPOCHI; O0(hopMIICHHE TPE3EHTAIIUU
(xauecTBO, UH(POPMATUBHOCTH, COOTBETCTBHE MPEIIOKEHHON CTPYKTYypE).

banner:

or 1 mo 4 06amioB — TEKCT Npe3eHTallMu MPOroBapuBaeTcsi COUBUYHUBO,
HEYBEPEHHO, OTBETHI IaHbl HE Ha BCE BOIPOCHI, IyTAETCs IPU OTBETE HA BOIIPOCHI;

oT 5 10 8 6amIoB — Mpe3eHTaIKs IPEICTaBIeHa Ha XOPOIIEM YPOBHE, XOPOIITHi
YpOBEHb TOATOTOBKM pedyd (BO BpeMs [MpEe3eHTalud HE HCIOJb3YITCSA

JOTIOTHUTENIbHBIE CPEACTBA MOACKa3KH ). OTBETHI HA BOMPOCHI HE Pa3BEPHYTHIC;
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oT 9 10 10 6anyoB — NPOEKT NPEACTAaBIEH HA BHICOKOM Ka4eCTBEHHOM YPOBHE,
OTBEYAET Ha BCE BOIIPOCHI PA3BEPHYTO, pa30UpacTcs B IPEICTaBICHHOM MaTepHalle.

IIpumeyanue:

1. B cocTaB 3KCHEPTHOrO >KIOPU HE JOIMYCKAeTCd MEAaror JOMOJHUTEIbHOrO
o0pa3oBaHusA, OCYLIECTBISIOIMNA MOATOTOBKY OOYy4YalOIIUXCA K HMTOrOBOM
aTTeCTallMu.

2. Ilpm 3anonnenuu JlucTa OLEHKM MTOTOBOTO MPOEKTa HSKCIEPTOM

HCAOIIYCTUMO OCTABJIATH ITYCTHIC T’ pa(bBI.

203



[Tpunoxenue 4

JIMCT OLIEHKH UTOTr0BOI'0 IPOEKTAa

I'pynna
JlaTa
CpepHuid
Jkenept 1 9kcnept 2 IKCnepT ...
Ne 6aan
i Gamunua UMA Ha3BaHue npoeKTa =
pr | P2 | P3| pa | b5 |91 by | p2|ps|paf ps [ by [ p2 | P3| pa| ps |SYMMa
Gannos Gannos 6annos
1
2
3
4
5

* CpegHuii Gann cuntaetca no gopmyne: cymma 6annos KamAoro SKCNepTa / KOANYECTBO JKCNEPTOB
¥ lecaTMOaNbHAA LWHANA ANA KAHAOTO KPWUTE PUA



BenoMocTh HTOrOB 0CBOCHHS 00y4AaHOIMMHUCH IIPOrPAMMBI

[Tpunoxenue 5

Hanpasnenue rpymma
Ne damunus U UMst banibl mpoMexyTouHOTro basnel Cymma Gansios YpoBeHb 0OcBOEHUS
/1 oOyuarornierocs KOHTPOJIS UTOTOBOM aTTeCTaIH IPOrpamMMBbl

205




[Tpunoxenue 6

KapTa OLCHKH! JIMYHOCTHBIX PE3yJibTaTOB

Kputepun nHabnronenus Kpurepun nabmoneHus Kpurepun Habmronenus
Bxoanas auarHocTuka ITpoMeXyTOUHBIM KOHTPOJIb WTOroBbIil KOHTPOJIb
IIOHUMaHUEC IIOHNMaHUE
TOTOBHOC TOTOBHOC
TOTOBHOCT . cTparer EHHOCTH . cTparer HEHHOCTH
u UYECKOe 3JI0POBOTO HUYecKoe 3JI0POBOTO
cTpareru MOHVIMaHHe o0y4atonI o0y4aronI
o0yuarorl BUJICHUE u Oe3omacHo BUJICHHE u Oe30macHoO
YECKOEC OHEHHOCTU nuxcs uxcia
HXCsl pe3ynbT ro odpasa pe3yIbT ro obpasa
BUJICHHE 3JI0POBOT'O K PacKpbl K PacKpbl
K paCKpbIT aTOB KW3HU, aToOB KU3HU,
pe3ynbTar | 1 6e30nacHOro THIO THIO
W10 CBOETO CBOETO OTBETCTBEHH CBOETO OTBETCTBEHH
OB CBOEr0 | 00pa3a KH3HU; CBOETO CBOETO
TTOTEHIIHAI npodec oe npodec oe
npodeccu | orBercTBerHoe | P MOTEHIA MOTEHINA
a, CHOHAJIb OTHOIICHHE CHOHAJIb OTHOIIICHHE
OHATLHOT OTHOIIICHHE e3 na, na,
TIPUHSITHE HOT'O K Pe HOT'O K Pe
0 K y IPUHSTHE IPUHATHE
®UO CBOHX Pa3BUTH JKOJIOTUYECK | 3y Pa3BUTH 9KOJIOTMYECK | 3y
pasBUTHS, | IKOJIOIMYECKU a CBOUX CBOHUX
CHUJIBHBIX q, UM Jb q, UM Jb
[IpaKTHye M b CHJIBHBIX CHJIBHBIX
U cradbIx . IIPaKTHY HIOCJICACTBUS | Ta IPaKTHY HOCJIEACTBUSA | Ta
CKUI MOCIEACTBUAM | T U c1a0BbIX N U cnabbIx .
CTOPOH; ecKuit M T €CKUiH M T
OIIBIT TEXHOJIOTHYEC a CTOPOH; CTOPOH;
CTPEMJICHU OTBIT TEXHOJIOTHYe OTIBIT TEXHOJIOTHYE
y4acTust KO0 T CTpEeMJIEH CTpeMJIeH
e y4acTust CKOTO y4yacTust CKOT'0
B TEXHUYE mporpecca, ue ue
K JINYHOCT B TEXHH mporpecca, B TEXHH mporpecca,
CKHX K TIOTEHIIHANb K JIMYHOC K JIMYHOC
HOMY YECKUX K IIOTEHIIN AT YECKUX K TIOTEHIM A
MIpOEKTax | HBIM Yyrpo3am THOMY THOMY
Pa3BUTHIO poeKTa BHBIM MpOeKTa BHBIM
U UX OLIEH | TEXHOJOTHYEC Pa3BUTHIO Pa3BUTHIO
U TIOUCKY X yrposam X yrposam
Ka KOT'O Pa3BUTHS U TIOUCKY Y TIOMCKY
TOYEK Y UX 01 TEXHOJIOTHYe U UX 011 TEXHOJIOTHYe
TOYEK TOYEK
pocTta eHKa CKOro CHKa CKOTro0
pocta pocrta
Pa3BUTHS pas3BUTHS
I'pynna JlaTra npoBenenust Jlara npoBenenust JlaTta npoBeneHust

3HadYeHNE TNIHOCTHEBIX PE3YJIbTATOB o6yqalonmxc51:
206




3 O6ara — Ka4eCcTBO MPOSBISETCS CUCTEMATHUECKU
2 GaJuta — KauecTBO MPOSIBIISICTCS] CUTYaTUBHO
1 6an — Ka4ecTBO HE MPOSBISIETCS
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Kapra oneHku MeTanpeaMeTHBIX pe3y1bTATOB

[Tpunoxenue 7

Kpurepun nHabnronenus
Bxoanas quarHoctuka

Kpurtepun nabmoneHus
ITpoMeXyTOUHBIM KOHTPOJIb

Kpurepun Habmronenus
W TOroBbIil KOHTPOJIb

eer
™ ymeer
IIJIAHUPOBATh
MJIaHUPOBATh
Tporiecc
yMmeer ymeeT Trporiecc
BBIITOJIHCHHU A yMeEeT ymeer
BBICTYII IJIaHUPOBATH yMeECT BBIITIOJIHCHU I
paboThl, ¢ ekt ymMmeer addek ymeer
aTh poriecc addexTr padoThI,
CTaBUTH LCIIN HUBHO BBICTYIIa THUBHO BBICTYTIAT
" 1pe3 BBIITOJIHCHU A BHO CTaBUTH LICIIN
1 10CTUT'aTh B3anMo Tb B3auM b
N €HTOBA paboThl, CTABUTL | B3aMMOJIE 1 JIOCTHTaTh .
OO [TOCTaBJICHHBI | JEUCTBO Pe3 N HIIPE3CH | p OZICHCT | MTpeseH | p
Tb [N U IOCTUTAaTh | HMCTBOBAT €3y | mocTaBIEHHBIX €3y
X BaThb . yia TOBATb BOBAaTh TOBATb
CBOI LTa MOCTABJICHHBIX b . JbT Pe3yJIbTATOB, 5 JbTa
pe3yIbTaTOB, c CBOM ar c CBOM T
paspab | PE3yIbTATOB, c aHATM3UPOBAT
AHAIM3UPOBAT | YYacTH pa3pabo y9acTH | pa3paboT
OTaHH AHATM3UPOBATh | YYaCTHHUK . b N
b HWKaMu . TaHHBIHA UKaMU AHHBIA
Bl 1 OCYIIECTBIIATH amu Y OCYIIIECTBIIS
Y OCYILECTBIS | IIPOLEC N MPOAYKT Mpore | MPOmyKT
MIPOIYK KOHTpOJIb CBOEH | mporiecca Thb KOHTPOJIb
Th KOHTPOJIb ca - cca
. T JIeITEIIbHOCTH cBOEH
cBoeit
JIeSITeITEHOCTH
JeATeIIbHOCTH
I'pynna Jara npoBenenust Jara npoBenenust Jara npoBenenust

3HadeHHe MCTAIIPpCAMCETHBIX PE3YJIbTATOB 06yqa101unxc;1:

3 Oaia — Ka4ecTBO MPOABJIACTCA CUCTEMATUUCCKU
2 Oayuta — Ka4yecTBO IpOABJIACTCA CUTYAaTUBHO

1 Gayt — ka4yecTBO HE MMPOABJIACTCA
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AHHOTAIUA

JononuurensHas o0meoOpa3oBaTelibHas — 00Iepa3BUBAIOIIAs  [POrpaMma
«ITPO®kammyc: oOTpaciieBOil» MNOCTPOEHA HA IMOCIEIOBATEILHOM OCBOCHUU
KITFOUEBBIX HAMPABIICHUH TOPHO — METALTYPTrHYCCKON MPOMBIIIICHHOCTH, HaYMHAS
OT TIPOIECCOB JOOBIYM TOJIE3HBIX HCKOMAEMBIX M 3aKaH4YMBass TIyOOKOM
nepepaboTKoON  ChIpbsl. ITa CTPYKTypa oOecHedyrBaeT IOJHOE TIOrPYKEHHE
oOyyarommxcs B crnenuuueckue acmeKkThl KaKI0H OTpacidm U CIIOCOOCTBYET
dbopMUPOBaHUIO OCO3HAHHOTO BHIOOPA MPO(PECCHOHATBLHOTO MY TH.

[Iporpamma akmeHTHpPYET BHUMaHWE Ha MPOQGOPUCHTAIIMH, CO3/aBasi THOKHIMA
oOpa3oBaTeNpHBIA  MapUIpyT dYepe3 TIyOOKOoe BOBJICYCHHE OOy4YaIOUIUXCS B
NPOCKTHYI0, HAYYHO — UCCIICIOBATEILCKYIO U COPEBHOBATEIBHYIO JIEATEITHHOCTD.

[Tporpamma aapecoBana oOy4varonumest B Bozpacte 14 — 17 ner.

@dopMbI  3aHATUH TPYIIOBBIE, KOJHMYECTBO OOYyYAIOMUXCS B Ipynmne —
10 — 15 uenomek. CocTtaB Tpynn MOCTOSHHBIM. YcCIOBUS Habopa — CBOOOHBIC,
0€3 BCTYNUTEIBHOTO UCTIBITAaHUS.

Cpok peanuzanuu — 2 roja.

O6bveMm JIOOII — 288 4. (144 vaca B ron).

[Iporpamma mMoskeT OBITH peanu3oBaHa B (popMe CETEeBOro B3aMOICHCTBUS.
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