MVYHULIUITAJIBHOE ABTOHOMHOE OBIIIEOBPA30OBATEJIBHOE
YUYPEXJEHUE CPEJHAA OBIIEOBPA3OBATEJIBHAS
HKOJIA Ne 167

IPUHATO YTBEPKJIEHO
pemienuem llenarornueckoro copera [Ipuka3om nupexropa
MAOY COIII Ne 167

[Iporokoi Nel ot «30» aBrycra 2024
Ne 97 ot 30.08.2024 r.

[Tpunoxenue kK OCHOBHOI 00pa3oBaTEIBHOM MTporpaMmme
Cpennero o0iero oopa3oBaHus

PABOYAS ITPOTPAMMA
IO YYEBHOMY ITPEIMETY
«AJITEBPA N HAYAJIA MATEMATHUYECKOTI'O AHAJIU3A»
(yri1y0JieHHbIi1 YPOBEHb)

10-11 kiaacewl
CPEJHEE OBI1EE OBPA3OBAHUE

r. Ekatepunoypr 2024



MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsblil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeUYMBAET MHCTPYMEHTAJIbHYIO 0azy s
M3YUYEHUSI BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (hOpMHUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUIECHUE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOSHUS WH(OPMATUKH, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHUX
TUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHEUIHOTO OBJAJACHUS 3aKOHaMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCMOJIb30BaTh WX JJIs JajJbHEHIIEro oOpa3oBaHUsl U B
MOBCEIHEBHON XKU3HU. B TO ke Bpemsi OBlajieHHe aOCTPAKTHBIMU U JIOTMUECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEeMaTUYECKOTO aHaju3a pa3BUBAECT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIEHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KPEAaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xoxe usyuenusi yuebHOro Kypca «Anredbpa v Havajla MaTeMaTHYeCKOTO
aHanM3a» OOyYarolIuecsl MOJIy4YaloT HOBBIA OIBIT PEIICHUs] TMPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIE peajbHbIX CUTYalluH,
WHTEpIIpETallui  TOJYYEHHBIX  pEHICHUM, 3HAKOMATCS C  OpuMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMH U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENHHBIM BOCIHUTATEIHLHBIM TOTEHIIHAIIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOLIUMI
(GbOpMHpPOBAHMIO HAYYHOI'O MHUPOBO33PEHHS, Tak M dYepe3 crneuuduxky ydeOHOM
JEATECIbHOCTH, TpeOyloled MNpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJbTar.

B ocHoBe MeTomuku oOOydeHHs aireOpe W HadajaM MaTeMaTH4YeCKOro
aHaJu3a JISKUT JeITeIIbHOCTHBIM MPUHITUIT 00yUYEHUS.

B crpykType yueOHOro kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO
aHaJIu3a» BBIJCIICHBI CIEIYIOIINE COAEPKATEIbHO-METOIMUECKUE TMHUM: «Yucina
U BhIUHCIEHU», « DyHKIIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana
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MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COZIEPKATENbHO-METOANYECKUE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpEIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JaHHBIN
y4eOHBI KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AUCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydJarommecs OBIaJeBarOT Bcé Oosee
IIMPOKUM MATEMAaTHICCKUM aIlliapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJETh pPEabHOM
CUTYaIlNH, IPUMEHSATH 3HAHUS, TTOJIyYCHHbBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenbHO-METOAMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOJIB30BAHUS JACUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsieTcss (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BEIYHCIICHUSI, OIICHWBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolMMCS MHOXKECTBAa HaTypalbHbBIX, IEIbIX,
pallMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIBIX 4YHCeN, ocoOble CBOICTBa
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHE ONEpalii, a TakKe
U3BJICUCHUE KOPHS HATYypaJIbHOM CTETEHM HAa MHOMECTBE KOMIUJIEKCHBIX YHCEIL.
brnaronmapsi mocienoBaTenTbHOMY PACIIMPEHUIO KPYyra HCIONb3yeMBbIX YHCET U
3HaKOMCTBY C BO3MOXXHOCTSMH MX TMPUMEHEHHS JUIS PEUICHUS Pa3iNyYHBbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKpETU3AITHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEATU3yETCs HA MPOTHKEHUU BCETO
oOy4yeHHss Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, TMOCKOJBKY B KaXIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOIMX 3a1ad. B
pesynbpTaTe OOydYaromIvecss OBJIAJCBAIOT PA3IUYHBIMH METOJIAMHU  PEUICHUS
paloOHAIbHBIX, HPPAIMOHAIBHBIX, TOKA3aTCIbHBIX, JIOTAPU(PMHUUCCKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takke 3ajad,
colepKammx mapameTphl. [lodydeHHbIE yMEHHS IIHPOKO HCIOIB3YIOTCS MPH
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UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HaWOOJBIINX M HAaWUMEHBIINX 3HAYCHUH (DYHKIUH.
JlannHast copepkarenbHas JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 10  ¢opMynaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TakKe BBIPAXKEHUH,
COJEpKaIINX CTENEeHU U Jorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaromuXcs, (OPMUPYIOTCS HABBIKUA JIETYKTUBHBIX
paccyxleHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npeiaraet 3(Q@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHHS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToauuecKass JUHUA «DyHKIMM W TpaduKW» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3yUEHUs MaTepuana. M3yueHue creneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN JJIST pelIeHus 3a7a4 U3 APYruX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs: (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpPMyJIaMU 3aBHCUMOCTU MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJYyYEeHHbIE (PYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi cofep:KaTeTbHON TUHUN HAIlEJICH Ha pPa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIpAXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHaATUTHYECKOU, Tpaduyeckoi M ciioBecHOU. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a]1ad,
JIOCTYIHBIX 0O0YyYarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsaTh HMX HauOOJbIIME W HAUMEHbIIUE
3HAUCHUS, BBIYUCIITH MUIOMAAu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsI TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHEe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 33/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KPEAaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACIO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U McKyccTBe. OOydaromiyecs: y3HaIT O
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BBIJIAIONTUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOUYEeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCATIBHBIA SI3bIK, OOBETUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPAa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTUKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4Jaromuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS HA OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreObpa W Hadaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS O3THX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTUYECKOTO aHajli3a, WHTEPIPETAIMH TOJYyYCHHBIX pe3yabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IIOCKOJBKY BECh MaTeprall
y4eOHOro Kypca IHIMPOKO HCIIOJIB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HaOJIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJeMy.
JlesitenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadasna
MaTeMaTUYECKOTO aHATN3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoAuTCcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUSA

Paunonanbabpie uncia. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOelt W MPOLEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUM U PEAIbHOM KU3HH.

JlelictBuTenbHble 4ucia. PanuoHalbHbE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENbHBIMU  4YHUclIaMd.  MoOJylib
JEUCTBUTENLHOTO YHCIa U ero cBoMcTBa. [IpuOmmkE€HHbIE BBIYKMCIICHUS, PABUIIA
OKpYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PELICHUS TPAKTUYECKHUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmMerrnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHbIE U HATypaJIbHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHWCJIOBOIO apryMeHTa. ApKCUHYC,
aPKKOCUHYC M apKTAaHI'E€HC YMCIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pelIeHrne HepaBeHCTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIMOHATIBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IEpeMEHHOW. JleneHue MHOrowieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiensl ¢  UEJIBIMU
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIINUX CTENEHU U KOPHHU.

HppanmonanpHbie YpaBHEHHS. OcHOBHBIE METO/IbI pelieHus
HMppalMOHAIBHBIX YPABHCHUM.

[TokazarenbHble ypaBHEeHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[TpeoOpazoBaHne BhIpaXEHHM, CONEPIKALTUX JOTapru(MBI.

Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJIbI pEIICHHS
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.
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Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. MarTpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX YypaBHEHWI. PellleHHe NpHUKIAagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. lcciegoBaHue MOCTPOEHHONM MOAEIU C
ITIOMOIIBIO MaTPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3lIMyHbIX 00JIacTeld HayKu U peasibHOU
KU3HU.

DOyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms pyukiuii. I'paduk  yHkuu. DnemeHTapHbIE Mpeodpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6mactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmmm.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE U HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynxun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

CrenenHast QyHKIMS ¢ HATypajJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHM Kak (GYHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TI0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4ecKOro aHajamn3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpuueckas nmporpeccuu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH reOMEeTpHUUECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucno €. @opmyiia ClI0KHBIX
NpoLEeHTOB. Mcronb30BaHWE MPOTrPeccUr JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  anmemeHTapHbiX  ¢yHknuil.  I[IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIHH.

MHoskecTBa M JIOTHKA

MHoOkecTBO, Oonepanvy HaJ MHOXECTBAMH W HX CBOMCTBA. JlmarpaMMsbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBIICHUM, NPU DPELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CJIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KVIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensie yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurmMa EBkinuaa ais peneHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uymcna. AnreOpanyeckas W TpPUTOHOMETpHUUYECKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTHdyecKue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna Myapa. KopHu n-oli cTeneHr U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PenieHne TpuroHoMeTpUIECKNX HEPABEHCTB.

OCHOBHBIE METOJbI pPELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaALMOHATIbHBIX, TIOKA3aTEeIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUIA.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUHA. ['eomerpuueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM ITUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYyHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aJady U3 JIPYTrux Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTb U
skcTpeMyMbl.  Haxoxzaenue  HauOosbIIEro W HAaUMEHBIIETO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKIEHUS HAWIYYIIero peElIeHus B
NPUKIAAHBIX 3ajadax, JUIsl OIpPEIENIEHHs CKOPOCTM M YCKOPEHHMsS IIpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoX1eHHs TepBOOOPA3HbIX.

WNuterpai. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mo ¢popmysne Hetorona-JleiOuua.

[TpumeHeHne MHTerpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOLIBI0  auddepeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUMH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrUX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STHUUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATENIbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUI, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryJsipHas (U3NYecKasi aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD

Oynymeli mnpodeccnrn W peann30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
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TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKkTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JlacTu
OKpY’)Karolel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MesATEebHOCTH, 3TaroB eé
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEJICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JACSTEIbHOCTh
WHJIMBUIYJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISBJISITh M XapaKTEpPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJIeIICHHS TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMS /1711 0000IIEHHS U CPABHEHHMSI, KDUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKIACHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JenaTb BBIBOJABl C MCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BHIBOJIbI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee TMOAXOASAIMA ¢ y4ETOM

CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPUEB).
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ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3y, apPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0OBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTUYeCKOTo 00BbEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOMIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKKe BBIIBUraTh
IIPENATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanmueii:

BBISIBJIATH A€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IUyHbIX (popMmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBeEpPCAJbHbIE yUeOHbIe 1eHCTBUS

OOmmenne:

BOCIIPUHUMATh U (GOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIPaXKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTarT;

B X0Jie 0OCYXXJICHHS 3aJlaBaTh BOIPOCHI 0 CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pEelIeHUs, COIOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYaCTHHKOB
nuanora, oOHapyKMBaTh Pa3jIMYMe M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKECHMUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3a/a4
MIPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHUSA
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Camoopranusanus:

COCTaBIISATH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pElIeHUs ¢
YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUHN C Y4ETOM HOBOM MH(MOpMAIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATENbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/IbI pabOT, JOTOBapuUBaThCs, OOCYXKIaTh MPOLECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JECHCTBHS C JPYTMMHU YJIEHAMH KOMAH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy ob0yuenus B 10 kiacce oOyd4aromuics TOJYYHUT CIIEIYIONIUE
MpeAMETHbIE PEe3yJIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa U Hayaja MaTeMaTHYECKOT0 aHATN3a»:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pALMOHATIBHBIX U JICUCTBUTEIBHBIX YUCEI, MOYJIb JEHCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JIpOOM W TIPOLIEHTHI ISl PElIeHWs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTH MPUOIMKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUIKY U

OLICHKY PE3yJIbTaTa BbIYNCICHNN;
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CBOOOHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3alUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJHO OIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, AQPKKOCHHYC U apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOJIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUU,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKCHU,

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAIIHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IIOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;
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IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyJIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMyJIBI  JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/ayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIN C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKU:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMHO3UIMUSA (QyHKUMWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEIEICHUS U MHOKECTBO
3HaYeHUHN PyHKUNU, HYJIH QYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauUMEHblIee 3HaueHHe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSMU: CTENEHHAs! (PYHKIMS C HAaTypaIbHBIM U
LeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypajlbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJIbHBIM I10Ka3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEA0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPY HOCTb,
OIpEJEIeHNE TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA i1 UCCIENOBAaHMA TIPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlad U3 APYrUX y4E€OHBIX MPEIMETOB U PealbHON
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMU: apuPMeTHUecKass M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCMOHEHIIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBIX 3a4ad IPUKIATHOTO
XapakTepa;
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cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (YHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (OYyHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar JJisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEACTICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEILCTBO, PABHOCHIIBHBIC
yYpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOydyaromuics TOJYYHUT CIIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hadasia MaTEMaTHUECKOTO aHaTn3ay:

Yucaa v BBIYUCTCHUSA:

cBOOOZIHO ONEpUpOBaTh TMOHATUSMHU: HATypalbHOE U LEJIOE YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH
nenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen sl pelieHus 3a1ad, NPUMEHSATh
anroput™m EBkinia;

cBOOOMIHO OMEpUpPOBAaTh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

cBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIC YHCa B ajareOpandyeckoil u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:
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CBOOOJTHO OTEPUPOBATH TOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW TMpHU pEUIeHUHu TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIEACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuars palLoOHaJIbHbIE, VppalUOHAIbHBIE, II0KAa3aTeJbHbIE,
gorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAaT.

DYyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA,

CTPOUTH TE€OMETpUYEeCKUe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
bynKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIICOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMK HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKUX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (opmynon wim
rpadukom;
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CBOOOJIHO OMNEpUPOBATh MOHATUSMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKIMHA UM BBIYHUCIATH
uHTerpai no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7adyd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTeMaTHUYECKOTO aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie | IlpakTuueckue
n/n NMPOrpamMMbI Bceero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
MHOXECTBO 1€CTBUTEIbHBIX YHCEIL.

1 MHorowiensl. PanmonansHble ypaBHEHUS U 24 1 4 http://school-
HepaBeHCTBa. CUCTEMBI TIMHEUHBIX collection.edu.ru/
YpaBHEHUI

) Oyukiuu U rpaduku. CreneHHas GyHKIUS C 12 1 3 http://school-
LIEJIBIM ITOKa3aTeaeM collection.edu.ru/

3 Apudmerndeckuii KOpeHb N-0i CTETICHHU. 15 1 3 http://school-
HppaunoHaibHble ypaBHEHUS collection.edu.ru/

4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 | ’ http://school-
ypaBHEHUSA collection.edu.ru/

5 Jlorapudmuueckast GyHKIIHS. 13 | 3 http://school-
Jlorapumuueckue ypaBHEHUs collection.edu.ru/

6 TpuroHomeTpuueCcKe BeIpaXEHUA U 2 1 3 http://school-
YpaBHEHHUS collection.edu.ru/

http://school-

7 [TocnenoBaTenbHOCTH M POTPECCUN 10 1 2 HERASEN00=

collection.edu.ru/

8 HenpepsiBable pynkuuu. [IponszBoanas 20 1 3 hitp://school:

pep YHIHI 1P a collection.edu.ru/

9 IToBTrOpenue, 00001IEHNE, CUCTEMATH3AIIS 5 ) 1 http://school-

3HAHUH

collection.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10

24

20



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
| HccnenoBanue GyHKIMA ¢ TOMOIIIBIO ” | 3 http://school-
MPOU3BOIHOM collection.edu.ru/
http://school-
2 [lepBooOpa3Has u uHTErpai 12 1 2 collection.edu.ru/
3 I'paduxu TPUTOHOMETPHUECKUX (QYHKITHHA. 14 1 ) http://school-
TpuronomeTpuyecKkre HEpaBeHCTBA collection.edu.ru/
4 HppanmonansHble, MOKa3aTelbHbIE U o4 1 3 http://school-
norapuMuUecKue HEpaBEeHCTBA collection.edu.ru/
http://school-

5 KomrnekcHeie yncna 10 1 2 = //S.C o0
collection.edu.ru/
http://school-

6 HatypanbHble u nensle uncia 10 1 2 .
collection.edu.ru/

CucreMsl palliOHaNbHBIX, HPPALMOHATBHBIX hitoe//school
tp: -
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKux 12 1 2 N
. collection.edu.ru/
ypaBHEHH
http://school-
8 3aza4yu ¢ mapaMmeTrpamu 16 1 2 collection.edu.ru/
IToBTOpenue, 00001IEHNE, CUCTEMATH3ALHS http://school-
9 . 16 2 3 .
3HaHUH collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 21
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxa Kontpoabnubie | IlpakTuueckue
n/n Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
MHo0KecTBO, ornepauu Hajl MHOKECTBaMU
1 Ll L p 1 0 0 https://m.edsoo.ru/
U UX CBOICTBa
2 Huarpammsl Ditnepa-Benna 1 0 0 https://m.edsoo.ru/
[IpumeneHne TeOpEeTUKO-MHOKECTBEHHOTO
3 p p 1 0 0 https://m.edsoo.ru/
anmapara JJisi pelieHus 3a1a4
Panmonanesueie yncna. OObIKHOBEHHBIC U
4 JIECATUYHBIC IPOOU, TPOLIEHTHI, OECKOHEUYHbBIE 1 0 0 https://m.edsoo.ru/
MIEPUOIUUECKHIE IPOOH
Panmonanesueie yncna. OObIKHOBEHHBIE U
http://school-
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 0ECKOHEUHbIE 1 0 1 .
collection.edu.ru/
MEPUOIUUECKHE IPOOH
6 [Tpumenenue apobeli u MPOIEHTOB AJIs 1 0 0
pelIeHs TPUKIaJIHbIX 3a7a4
7 [Tpumenenue apobeli U NPOLEHTOB IS | 0 0
pelIeHs TPUKIaJIHbIX 3a7a4
g JleicTBuTeNbHBIE YKclia. PaimonanbHbIC U 1 0 0
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTrdeckue oneparuu C | 0 0
JIEHCTBUTEIILHBIMU YU CIIAMH
10 Mopynb JeHCTBUTEIBLHOTO YHUCIIA U €r0 1 0 0
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CBOMCTBA

11

[TpuG>xE€HHBIC BEIYMCIICHUSI, TPABUIIA
OKPYTJICHUS, IPUKU/IKA U OIICHKA pe3yJIbTaTa
BBEIYHCIICHUN

12

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIPpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

13

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH H
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOrouUI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorouseHsl ¢ HeabIMUA KO3 HUIIIeHTaMH.
Teopema Buera

17

Pemenne cuctem JIMHENHBIX YpaBHEHUI

18

Pemenne cucreM ITMHENHBIX YPaBHEHHU

19

Martpuna CUCTEMBI IMHEWHBIX YPAaBHEHUN.
Ornpenenurtens MaTPUILLI 2%X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS
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21

[IpuMeHeHne onpeaenuTeNs 1 PeIeHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

Penienne npukiiagHbIxX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

24

KonTtponsHas pabdora: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUH"

http://school-
collection.edu.ru/

25

@yHKIMS, CIIOCOObI 3a1aHus (PYHKIUH.
B3anmuo o6patnbie pynkimn. Kommosumms
byHKIMIA

26

I'paduk PyHkumuu. dnemMeHTapHbIC
npeoOpazoBanus rpagukoB GyHKIHUN

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pyHkuuu. Hynmm ¢pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

MaxkcuMyMBbl 1 MUHUMYMBI (DyHKIIHH.
HauOonp1iee 1 HauMeHblIlee 3HaYCHUE
(GYHKIHU HAa TPOMEXKYTKE

29

Jluneiinas, kBagpaTuuHas U 1poOHO-
AvHeNHas QyHKIUH

30

OneMeHTapHOe UCCIIeI0BaHNE U IIOCTPOCHUE
rpadukoB 3TuX QyHKIUN

31

YérHble 1 HeUETHBIE (QYHKIINU.
[lepuonnyeckue pynkimu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIHH
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:‘)J'ICMGHTapHOC HCCICO0OBAHNE U ITIOCTPOCHUEC

32 .
rpaduKoB 3TUX QYHKIIMN

13 Crenens ¢ 1esbIM NTOKa3zareneM. buaom
HeroTona

34 Crenens ¢ 1enbIM N0Ka3zarenaeM. bunom
HeroTona

35 Crenennast GyHKIHUS C HATYpaJIbHBIM U
HenbIM nokaszareneM. E€ cBoiicTBa u rpaduk
Kontponbnas pabota: "Crenennas GyHKIuSI. http://school-

36 Eé¢ cBoiictBa u rpadux" collection.edu.ru/

17 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIIEHU U €r0 CBOWCTBA

18 ApudpmeTnueckuii KOpeHb HaTypaJIbHOU
CTEIICHU U €r0 CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHHH,
CoJIepKaliX CTENEeHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
CoJIepKaliX CTENEeHU U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHusl. OCHOBHbBIE

42 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
YpaBHEHUHU
HppaunonanbHble ypaBHeHNs. OCHOBHBIE

43 METO/IbI PELIEHUS UPPALMOHAIBHBIX
ypaBHEHUU

44 UppanmonansHble ypaBHeHUs. OCHOBHbBIE
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METO/Ibl PELICHHS UPPALMOHATBHBIX
YpaBHEHU I

45

PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UPPALMOHATILHBIX YPaBHEHHM

46

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHAJIBHBIX YPaBHEHUI

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
MPPALMOHAIBHBIX YPaBHEHUI

48

PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
VUPPALMOHAIBHBIX YPaBHEHUN

49

CaoticTBa U rpaduK KOpHSI n-Ol CTEHEHH KaK
GyHKIIUN 00paTHOM CTENEHU C HATypaTbHBIM
MoKazaresiem

50

CaotiicTBa U rpaduK KOpHSI n-Ol CTEHEHH KaK
GbyHKIIUM 00paTHOM CTENEHU C HATypaIbHBIM
MOKa3aTeseM

51

KonTponsHas pabora: "CBoiicTBa u rpaduk
KOpHsI n-oi creneHy. MppannonanbHele
ypaBHeHHUA"

http://school-
collection.edu.ru/

52

CreneHs ¢ pallMOHATIBHBIM IMOKa3aTeIeM U e&
CBOWCTBA

53

CreneHs ¢ pallMOHAIBHBIM TIOKa3aTeNieM U eé
CBOWCTBA

54

Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U e€
CBOMCTBA

55

[TokazaTenpHast GyHKIHS, €€ CBOWCTBA U
rpadux

27



Hcnons3oBanue rpaduka QyHKINUN A5

56 . 1 0 0
pellIeHusl ypaBHEHUI

57 Hcnonb3oBanue rpavq)m(a GbyHKIMN A7 | 0 0
pelLeHNs ypaBHEHUH

53 [loka3arenbHble ypaBHEeHUs. OCHOBHbBIE ) 1 0 0
METO/IbI pEeIlIEHUs T0KA3aTeNIbHBIX YPAaBHEHUM

59 [loka3arenbHble ypaBHEeHUs1. OCHOBHbBIE ) | 0 1
METO/Ibl PEILICHNUS IOKA3aTEeNIbHbIX YPABHEHUN

60 IToxazarenbHble ypaBHEHUS. OCHOBHBIE ) 1 0 0
METO/Ibl PEILICHNUS IOKA3aTEeIbHbIX YPABHEHUN

61 KoHntpoinbnas padora: "[lokazaTenpHas 1 1 0 http://school-
¢bynkius. [lokazaTenbHble ypaBHeHUS" collection.edu.ru/

62 Jlorapudm umncna. CBoicTBa Jorapudpma 1 0 0

63 Jlorapudwm gucmia. CBoiicTBa orapugma 1 0 0

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1 0 1

65 JlecsiTuuHble U HaTypaJlbHbIE JIOTapU(PMBI 1 0 0

66 JlecaTuuHbIe U HaTypaJIbHbIE JOTapH(PMbI 1 0 0

67 [TpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAILINX | 0 0
JorapuQmbl

68 [Ipeo6pa3oBanue BbIpakeHUH, copepKalnux | 0 0
aorapudmsl

69 [Ipeo6pa3zoBanue BbIpaXeHH, CoepKaluX 1 0 i
aorapudmsl

70 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1 0 0
rpadux

71 Jlorapudmuueckas pyHkuus, €€ cBOWCTBA U | 0 0

rpadux
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Hcnons3oBanue rpaduka QyHKINUN A5

72
pellIeHusl ypaBHEHUI

7 Hcnonb3oBanue rpaduka GyHKIMN A5
pelIeHus] ypaBHEHUI
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHU M
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

75 METOBI peIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
METO/Ibl PEIIEHUS JOrapu(PMUIECKUX

76 €To ele 0
YpaBHEHU I

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
JOTapuPMHUECKUX YpaBHEHUI

73 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
Jorapu(pMHUUECKUX YpaBHEHUI

79 Konrtponsnas pabora: "Jlorapudmuueckas http://school-
¢ynkuus. Jlorapupmudeckue ypaBHeHUs" collection.edu.ru/

20 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

21 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

82 ’
YKCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHT€HC

YHUCJIOBOTO apTyMCHTA
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Tpuronomerpuyeckasi OKpyXKHOCTb,

84 OIIpeIETICHUE TPUTOHOMETPUYECKHUX 1 0 0
(YHKIMI YUCIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OnpeaeieHue TPUTOHOMETPUUYECKHUX 1 0 0
(YHKIMI YUCIOBOTO apryMEHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 0 0

87 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1 0 0

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 0 0

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 0 0

90 Hpeo6pa3ouBaHHe TPUTOHOMETPUUECKHUX 1 0 0
BBIpAXEHUI

01 Hp606p330338.HI/Ie TPUTOHOMETPUUYECKUX | 0 0
BBIpAXEHUI

90 Hp606p2130338.HI/Ie TPUTOHOMETPUYECKHUX | 0 1
BBIPAXEHUI

93 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1 0 0

94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1 0 0

95 Pelenre TpUroHOMETPUYECKUX YPaBHEHUN 1 0 0

96 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1 0 0

97 Pelenre TpUroHOMETPUYECKUX YPaBHEHUN 1 0 0

98 PeuieHne TpUroHOMETPUYECKUX YPaBHEHUN 1 0 0

99 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1 0 0
KonTtponbHas pabora:

100 "TpPUrOHOMETPUUECKNE BBIPAKEHUS U 1 1 0 hitps/fschool:

TPUTOHOMETPUYECKHUE ypaBHEHUS"

collection.edu.ru/
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IIOCHeHOBaTCHBHOCTH,CHOCO6BISaﬂaHHH

101 nocieaoBarenbHocTell. MeTton
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE ¥ OTPaHUYEHHBIE

102 nocjeaoBaTeabHOCTH. MicTopus aHanu3a
0OECKOHEYHO MaJIbIX

103 Apudmerrdeckast mporpeccust

104 I'eomerprueckas nporpeccust

105 beckoneuHo yObIBaroIias reoMeTpruiecKas
nporpeccust

106 CymMma 6eckoHeuHO yObIBaro1ei
F€OMETPUUYECKON MTPOTrPECCUU

107 JIMHENHBIN ¥ SKCIOHEHIMAIIbHBIA POCT.
Yucio e. Dopmyiia CI0KHBIX IPOLUEHTOB

108 JIMHENHBIN ¥ SKCIOHEHIMAIIBHBIN POCT.
Yucno e. DopMya CIOKHBIX MPOLEHTOB

109 Hcnonp30BaHne IPOrPECCUU [l PELICHHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

1 Konrtponsnas pabora: "[locienoBarenbHocTH http://school-

0 u porpeccun’ collection.edu.ru/

111 HenpepsiBHble QyHKIIMU U UX CBOWCTBA

12 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

113 CaoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

114 CaoiicTBa QyHKIIUI HETIPEPHIBHBIX Ha

OTPE3KE
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115

MeTOI[ HUHTCPBAJIOB IJIA PEIICHUA HEPABCHCTB

116

MeTOI[ HUHTCPBAJIOB IJIA PEIICHUA HEPABCHCTB

117

MCTOZ[ HUHTCPBAJIOB IJIA pCIICHUA HCPABCHCTB

118

[TpriMeHeHre CBOMCTB HEMPEPhIBHBIX
byHKIU 1715 pereHust 3a1a4

119

[TprMeHeHre CBOMCTB HEMPEPhIBHBIX
byHKIM 1715 perenust 3a1a4y

120

[lepBas u BTOpast npou3BOIHBIC PYHKIUU

121

Onpenenenne, reOMETPUUECKUM CMBICIT
MIPOU3BOIHOMN

122

Omnpenenenue, GU3NYECKUN CMBICT
MIPOU3BOIHOM

123

VYpaBHeHME KacaTeabHOU K rpaduKy
byHKIIUN

124

VYpaBHeHMEe KacaTeabHON K rpaduky
byHKIMHA

125

[Tpon3BoIHBIE 3NIEMEHTAPHBIX PYHKLIUI

126

[Tpon3BoIHBIE 3JIEMEHTAPHBIX PYHKLIUH

127

[Ipon3BoiHas CyMMBbI, IPOU3BEACHUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PyHKIUH

128

IIpou3sBoaHas CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYyHKIUH

129

[IpousBonHas CyMMBbl, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIIUH

130

KonTtponsnas padora: "[IpouszBoanas”

http://school-
collection.edu.ru/

131

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
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3HaHui: "YpaBHeHus"
132 HOBTOPC'I'{I/IC, o6061ileHI/Ie, CUCTEeMaTU3alUs | 0 |
3HaHui: "OyHKIUN
133 HroroBast koHTpoOIbHAs paboTa 1 1 0 e ://S.C hool-
collection.edu.ru/
134 HroroBast koHTpoOIbHAs paboTa 1 1 0 e ://S.C hool-
collection.edu.ru/
135 HOBTOPGHI/IG, 000011eHNe, CUCTeMaTU3aIlis | 0 0
3HAHUU
136 IToBTOopenue. CucremaTu3zanus 3HAaHUH. 1 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 24
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11 KJIACC

KoaudecTBO 4acoB

KonTp DJIEeKTPOHHBIE
e Tema ypoka 0JIbH IlpakTuyec | Uupposbie
n/n Bceero bIe KHe oOpa3oBareJb
padot padoThI HblIe pecypchbl
bl
| [TpumMeHeHre TpON3BOTHON K UCCIENOBAHHIO (DYHKIMIA Ha 1 0 0
MOHOTOHHOCTb M KCTPEMYMBI
) [TpumeHeHre TpON3BOIHON K UCCIENOBAaHHIO (DYHKIMIA Ha | 0 0
MOHOTOHHOCTb U DKCTPEMYMBI
3 IIpuMeHeHre NPOU3BOIHON K MCCIIEOBAaHUIO (PYHKIMM Ha | 0 0
MOHOTOHHOCTb U DKCTPEMYMBI
4 IIpuMeHeHre NPOU3BOIHON K UCCIEN0BaHUIO (PYHKIMH Ha | 0 0
MOHOTOHHOCTB U DKCTPEMYMBI
5 [IpumeHneHne Mporu3BOIHON K HCCIEeI0BaHUIO (QYHKIUI Ha | 0 |
MOHOTOHHOCTb U DKCTPEMYMBI
6 [IpumeHeHne Mponu3BOIHON K HCCIEeI0BaHUIO (YHKIUI Ha | 0 0
MOHOTOHHOCTb U DKCTPEMYMBI
7 Haxosxnenne HauOoJbIIero 1 HAMMEHbIIET0 3HAYSHU s | 0 0
HEeNpepbIBHON (YHKIIUU HA OTPE3Ke
2 Haxosxnenne HauOoJbIIero 1 HAMMEHbIIET0 3HAYSHU S | 0 0
HeNpepbIBHON (YHKIIMU HA OTpE3KE
9 Haxoxnenrne HanboIbIIero 1 HAMMEHbBIIEro 3HaYCHUS | 0 0
HEenpephIBHON (YHKIIUU HA OTPE3Ke
10 Haxoxnenne HanOOJIbIIEro U HAMMEHBIIIEr0 3HAYEHHS 1 0 0
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HEeNpephIBHON (YHKIIUU HA OTPE3Ke

11

Haxoxnenrne HauboIbI11ero 1 HauMEHbILIET0 3HAYCHHS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

12

Haxosxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYCHHUS
HEeNpepbIBHON (PYHKIIMU HA OTPE3KE

13

HpI/IMeHeHI/Ie HpOHBBOI[HOfI IJId HAXOKACHWA HAUTTYydIICTO
pelICHUA B MIPUKJIAAHBIX 3aa4ax

14

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ IJI HAXOXKACHU S HAUTTYydIIeTO
PCUICHUA B ITPUKIIAAHBIX 3aaa4ax

15

[TpuMeHeHre TPOU3BOTHOMN ISl ONIPECIICHHS] CKOPOCTH U
YCKOPEHUsI Tpo1iecca, 3aJaHHOTO POPMYJIOH WitH
rpadgukom

16

[IpuMeHeHne MpOU3BOJHON ISl OIPEEIEHUS CKOPOCTH U
YCKOpEHUs Ipoliecca, 3aJaHHOTo popMyJIoil nim
rpadgukom

17

Kommnozumus pyskmmit

18

Komnozunus yHkuumit

19

Komnozunus yHkuumit

20

I'eomeTpuueckue oOpa3bl ypaBHEHUN HA KOOPAMHATHOMN
IUIOCKOCTH

21

I'eomerpuueckue oOpa3bl ypaBHEHUN Ha KOOPAMHATHON
IUIOCKOCTH

22

Kontponbras padota: "UccnenoBanue GyHKINMA ¢
MOMOIIIbIO TPOU3BOAHON"

23

IlepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24

IlepBooOpasHble aeMeHTapHbIX QyHKIMHA. [IpaBuna

http://school-
collection.edu.ru




HaXO0XJICHUA HepBOO6paSHI)IX

[TepBooOpasubie aeMeHTapHbIX QyHKIUN. [IpaBuia

25 1 0 0
HaXO0XXJCHUs IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpudecKuii CMBICI UHTETpaa 1 0 1

7 Beruucnenue onpeaenéHHOro MHTErpaia 1no Gpopmyiie | 0 0
Herotona-Jleiibnuna

73 Beruncnenue onpenenéHHOro HHTErpaia mno gpopmyie | 0 0
Herorona-JleiiOauna

29 [IpumeHneHue nHTErpana s HaxoXACHUs II01anen | 0 0
IJIOCKUX GUryp

30 [Ipumenenue unTerpaia Jyisi HaXOXKACHUSI 00bEMOB | 0 |
Tre€OMETPUUYECKUX TET

31 [Ipumeps! pemenuii AuddepeHnnaIbHbIX YPaBHEHHH 1

32 [Tpumeps! pemenuii AuddepeHnnaIbHbIX YpaBHEHHH 1

13 MatemaTtnueckoe MOJEINPOBaHUE PEAIbHBIX MTPOLIECCOB C | 0 0
nomoIbio AuddepeHnarTbHbIX YpaBHEHUH

http://school-
34 Kontponsnas pabora: "[lepBoobpa3Has u uarerpan" 1 1 0 collection.edu.ru
/

35 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U rpapuKu 1 0 0

36 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1 0 0

37 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U TpapuKu 1 0 0

38 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpapuKu 1 0 1

39 Tpuronomerpuueckre GyHKINHU, UX CBOICTBA U rpaduku 1 0 0

40 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPaBHEHUII C | 0 0

ITOMOIIBI0 TPUTOHOMETPHUYECKON OKPYKHOCTH
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OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C

4 IIOMOUIbIO0 TPUTOHOMETPUYECKON OKPYKHOCTU ! 0 0

42 OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPAaBHEHUH C 1 0 0
IIOMOILBIO TPUTOHOMETPUYECKOH OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C | 0 |
IIOMOILBIO TPUTOHOMETPUYECKOH OKPYKHOCTH

44 Pemenue TpUroHoOMETpUUECKUX HEPABEHCTB 1 0 0

45 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1 0 0

46 Pemenue TpUroHoMeTpUUECKUX HEPABEHCTB 1 0 0

47 Pemenue TpUroHoMeTpUUECKUX HEPABEHCTB 1 0 0
KonrponsHas padora: "['paduku TpUrOHOMETPHUECKUX m

48 . 1 1 0 collection.edu.ru
¢yukuuit. Tpuronomerpuueckue HepaBeHCTBA" /

49 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1 0 0

50 OcCHOBHBIE METO/BI PELIEHUS NTOKA3aTEIbHBIX HEPABEHCTB 1 0 0

51 OcCHOBHBIE METO/bI PELIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1 0 0

52 OCHOBHBIE METOBI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1 0 1

53 OCHOBHbBIE METO/IbI PEeLICHUS JTOrapu(PMUUECKUX 1 0 0
HEPABEHCTB

54 OcCHOBHBIE METOBI PELIECHUS JIOrapU(PMUIECKIX | 0 0
HEPaBEHCTB

55 OCHOBHBIE METO/IbI PELICHUS JIOrapu(PMUUECKUX i 0 0
HEPaBEHCTB

56 OCHOBHBIE METO/IbI PELICHUS JIOrapu(PMUUECKUX 1 0 1
HEPABEHCTB

57 OCHOBHBIE METOBI PELIEHUS UPPAIIIOHATBHBIX ] 0 0

HCPABCHCTB
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58

OCHOBHBIE METO/IbI PELIEHUS UPPALTUOHAIBHBIX
HEPABEHCTB

59

OCHOBHEBIE MCTOJbI pCHICHUA UPpPALMOHATIBHBIX
HCpPaBCHCTB

60

OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX
HEPABEHCTB

61

I'paduueckue METOIBI PEICHHUS HPPALTMOHATBHBIX
YpaBHEHUI

62

I'padmueckue MeToAbl peleHUs UPPAMOHATbHBIX
YpaBHEHUU

63

I'paduueckue MeTo bl PeLIeHUs IOKAa3aTeNbHbIX
ypaBHEHUH

64

I'padmyeckue MeToABI pelIeHNUS TTOKa3aTeIbHBIX
HEPABEHCTB

65

I'padrueckue MeToabl pereHus JIorapupMUIECKIX
YpaBHEHUI

66

I'paduueckue MeTo bl pelIeHHs J0rapuPpMUUECKUX
HEPaBEHCTB

67

I'paduueckue MeTo bl pelIeHHs J0rapuPpMUUECKUX
HEPABEHCTB

68

I'padnueckue MeToabl peleHus MoKa3aTeNIbHbIX U
JorapupMHUUECKUX ypaBHEHUN

69

I'padmueckue MeToabl penieHus MoKa3aTeabHbIX U
Jorapu(pMUUECKUX ypaBHEHUIN

70

Fpa(bnqecxne METOJbI PCHICHUS IMOKA3aTCIbHBIX U
J'IOl“apI/I(I)MI/ILICCKI/IX HCPAaBCHCTB

71

Fpa(bnqecxne METOJbI PCIICHUS ITOKA3aTCIbHBIX U
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Jorapu(MUUECKUX HEPABEHCTB

http://school-
1 1 0 collection.edu.ru

/

KontponsHas pabdora: "UpparroHaibHble, TOKa3aTelIbHbIE

1 jJorapupMHUIECKHEe HEpaBEHCTBA"

73

KommiekcHble uncna. Anrebpandeckas u
TpUTOHOMETpUYecKast HOPMBI 3aITUCH KOMIUIEKCHOTO
qucia

74

KomirekcHble uncia. AJIFC6paI/I‘ICCKa${ u
TPUTOHOMCTPHICCKAA (I)OpMH 3aIIMCl KOMIIJICKCHOI'O
qucia

75

ApI/I(bMeTI/ILIeCKI/Ie ornepanvn ¢ KOMINUICKCHBIMHU YK CJIaMHU

76

Apudmernueckue onepaniy ¢ KOMIICKCHBIMH YHCIaMU

77

I/I306pa)KeHI/IC KOMIIIICKCHBIX YHMCCJI Ha KOOp,HHHaTHOﬁ
IIIIOCKOCTH

78

I/I306pa)KeHI/IC KOMIIIICKCHBIX YHMCCJI Ha KOOpﬂHHaTHOﬁ
IIIIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii cTeneHn U3 KOMIUIEKCHOTO
qyucia

80

®opmyna Myaspa. KopHu n-oii cTeneHn u3 KOMIUIEKCHOTO
qucia

81

HpI/IMeHeHI/IC KOMIUJICKCHBIX YUCCIT IJIA pCHICHUS
(I)I/I3I/ILICCKI/IX U TCOMCTPHUYCCKUX 3aaaY

82

KonTponbnas pabora: "KommnekcHsie yncna'

83

HaTypaJ'ILHLIC n OCJIbIC YHUCiia

84

HaTypaJ'ILHLIC n OCJIbIC YUCiia

http://school-
collection.edu.ru




85

HpI/IMeHeHI/Ie IIPHU3HAKOB ACIMMOCTHU LEIIBIX YUCEIT

86

HpI/IMeHeHI/Ie IIPU3HAKOB ACIMMOCTHU LEIJIBIX YUCEIT

87

[Ipumenenue npusHakoB aeaumoctu nenbix yucen: HO u

HOK

88

[IpumeneHnne npu3HaKoB JeauMOCTH Henbix yucen: HOJ u

HOK

89

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTHU LEJIBIX YHNCCII:
OCTATKHU 110 MOAYJIFO

90

HpI/IMeHeHI/Ie IMMPU3HAKOB ACIIMMOCTH LCIIbIX YHUCCII:
OCTATKHU 110 MOAYJIFO

91

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH LCIIbIX YHUCCII:
AJITOpUTM EBKJII/IZIa AJIg pECIICHMA 3a4a4 B LCJIbIX YHUCJIax

92

KontponbHas padota: "Teopust menbix yncen"

93

Cucrema 1 COBOKYNHOCTh YpaBHEHH. PaBHOCHIIbHBIE
CUCTEMBI I CUCTEMBI-CIIEACTBUS

94

Cucrema 1 COBOKYIHOCTh YpaBHEHH. PaBHOCHIIbHBIE
CUCTEMBI I CUCTEMBI-CIIEACTBUS

95

OCHOBHBIE METOABI PELIEHUSI CUCTEM U COBOKYITHOCTEN
palnMoHaIbHBIX YPaBHEHUN

96

OCHOBHBIE METObI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
UppaloOHaAIbHBIX YPaBHEHHH

97

OCHOBHBIE METO/IbI PEICHHS CUCTEM M COBOKYITHOCTEM
ITOKA3aTENIbHBIX YPaBHEHU I

98

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
ITOKA3aTEeIbHBIX YPaBHEHU N

http://school-
collection.edu.ru




99 OcCHOBHBIE METOZBI PEIIEHUS CUCTEM U COBOKYITHOCTEN 1 0 0
Jorapu(pMUUECKUX ypaBHEHUN

100 OcCHOBHBIE METOBI PEIIEHUS CUCTEM U COBOKYITHOCTEN 1 0 |
JorapupMUUECKUX ypaBHEHUN
[IpuMeHeHne CUCTEM K PELIEHUIO MAaTEMaTUYECKUX 3a/]1a4

101 Y 3aJ1a4 U3 Pa3JIMIHBIX 00JacTel HAYKH U PeaIbHON 1 0 0
YKU3HU, MHTEPIPETaLUs [OJIyYEHHBIX PE3yJIbTaTOB
[IpuMeHeHne CUCTEM K pELIEHHIO MaTEMaTHYECKUX 3a/]1a4

102 U 3a]a4 U3 pa3jMuHbIX o0acTell HayKu U peasibHOM 1 0 0
KU3HU, MHTEPIPETALUs [OJIYyYEHHBIX PE3yJIbTaTOB
[IpumeHeHne HEPABEHCTB K PEIICHNUI0 MaTEMaTHUYECKUX

103 3aJ1a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTell HayKu U peallbHON 1 0 0
KU3HU, UHTEPIPETALUs OJIYyYEHHBIX PE3yIbTaTOB
Kontponbnas padota: "Cuctemsl paiiioHaIbHBIX, http://school-

104 MppaIMOHATFHBIX MTOKA3aTEeIbHBIX U JIOTapU(YMUIECKUX 1 1 0 collection.edu.ru
ypaBHEHHI" /

105 PaunoHansHbIE YpaBHEHMS C TapaMeTpaMu 1

106 PaunoHansHbIE HEPABEHCTBA C IIapAMETPAMHU 1 0 0

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu 1 0 1
HppanmonanbHble ypaBHEHNs, HEPABEHCTBA C

108 1 0 0
napamMeTpamu

109 HppaumnoHaibHble CUCTEMBI C ITapaMeTpaMu 1

110 [TokazaTenbHbIe ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu 1

111 ITokasaTenbHbBIE CUCTEMBI C ITAPAMETPAMHU 1 0 0

11 Jlorapudmuueckue ypaBHEHUs, HEPAaBEHCTBA C | 0 0
napameTpamu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1 0 0




114

Tpuronomerpuyeckue ypaBHeHHUs ¢ TapaMeTpaMu

115 TpuronomeTpruyeckre HEPaAaBEHCTBA € MapaMeTpamMu
116 TpuronomeTpuueckue CUCTEMBI ¢ TapaMeTPaMHu
OCTPOEHHUE U HCCIIEI0BaHNE MAaTEMAaTUYECKUX MOeleit
I1 e e e e ene
QJIbHBIX CUTYAIIU C TIOMOILBIO YPaBHEHHI €
117 e e
napameTpamu
OCTPOEHHUE U HCCIIEI0BaHNE MAaTEMAaTUYECKUX MOeleit
I1 e e e e ene
€aJIbHBIX CUTYaIIUN C TIOMOIIBIO CUCTEM YpaBHEHUH C
118
napameTpamu
[Toctpoenue u uccneqoBaHre MaTEMAaTHUECKUX MOJIENIen
119 peanbHBIX CUTYaIMi C IOMOIIbIO CUCTEM YPaBHEHUH €
napameTpamu
http://school-
120 Kontponbnas pabota: "3agauu ¢ napamerpamu” collection.edu.ru
/
121 [ToBTOpenue, 06001IeHNEe, cCUCTeMaTH3aIUs 3HAHUH:
"VYpaBHeHus"
122 [ToBTOpenue, 06001IeHNe, cUcTeMaTH3alUs 3HAHUH:
"VYpaBHeHus"
123 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIHS 3HAHUN:
"VYpaBHenus. CucteMbl ypaBHEHHH"
124 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 3HAHU:
"Hepasencrna"
125 [ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aIMs 3HAHU:
"Hepasencrsa"
126 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHs 3HAHUN:

"Hepasencrsa"
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[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIs 3HAHUMN:

127 " . | 1 0 0
[IponsBoHas U €€ mpuMeHeHue
128 [ToBTOpenue, 060061IeHNE, cUCTeMaTH3alUs 3HAHU ! | 0 0
"IIpousBosiHas u e€ mpuMeHeHue"
129 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI: 1 0 0
"IIpousBosiHast u e€ mpuMeHeHue"
130 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI: | 0 0
"NHuTerpan u ero npumeHexue"
131 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3alUs 3HAHUH: ! 0 0
"Oyukuun"
132 {IOBTopeHIie, 0000111eH1e, cUCTeMaTH3aIlis 3HAHUI: | 0 0
OyHKIMHU
133 }:IOBTOpeHI:{e, 00o01IeHne, CUCTeMaTH3aIHsI 3HAHU: | 0 0
OyHKIMHU
http://school-
134 Hrorosast konTpobHAs paboTa 1 1 0 collection.edu.ru
/
http://school-
135 Hrorosast konTpoabHas paboTa 1 1 0 collection.edu.ru
/
136 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 21
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JI5S1 YYEHUKA

* Maremaruka: anreOpa ¥ Hauyajga MaTeMaTHYECKOrOo aHaiu3a, reomeTpus. Anredpa u
Hayaja MatemMatudeckoro anammsa, 10 xkmace/ Komsruna FO.M., Tkauera M.B., ®emxopoBa
HE. wu gnpyrue, Axmuonepnoe obmiectBo «M3marenbctBo  «IIpocBemenue»
* MaremaTtuka: airedpa U Hayajga MaTEeMaTUYECKOTO aHalIW3a, TeoMeTpus. Anredpa u
Hayajla MaTteMaThdeckoro ananams3a, 10 xmacc/ Hukonbckuit C.M., IloramoB M.K.,
PemeraukoB H.H. u npyrue, Aximmoneproe obmectBo «M3marenbctBo «IIpocBemenues
yIIyOJICHHOE U3YYEHHE

METOAUYECKHUE MATEPHUAJIbI 1JIS1 YYUTEJIA

1. C.M. Huxonbckuit, M.K. Tlotanos, u npyrue «Anredpa u Hayaisa MaTeMaTHYECKOTO
ananu3a, 10 kmaccy, 6a30BbIi U npodunbHbI ypoBHU. [IpocBemenue, 2014r.

2. C.M. Hukonsckuii, M.K. Iloranos, u npyrue «Anredpa 1 Hadajga MaTeMaTH4YE€CKOro
aHam3a, 11 KJ1acey, ITpocsenienue, 2014r.
3. AnreOpa ¥ Hayana MaTeMaTUYECKOTro aHanu3a. Junaktuueckue marepuanisl ais 10
kimacca. /M.K. TloranmoB, A.B. IlleBkun, - M.: IlpocBemenue, 2014/
4. AnreOpa ¥ Hauaja MaTeMaTudeckoro aHanusa. Jlumgaktuyeckue matepuansl s 11
kmacca. /M.K. TIloranmoB, A.B. Illeskun, - M.: IlpocBemenue, 2014/
5. Anrebpa u Hauvajla MaTeMaTH4eCcKOro aHanu3a. Temaruueckue TecThl, 10 Kiacc.
/¥O.B.lllenenera, - M.: Ilpocsemienue, 2013/

6. Anrebpa u Havajla MaTeMaTHMYEeCKOro aHanu3a. Temaruueckue TecThl, 11 Kiacc.
/¥O.B.lllenenera, - M.: Ilpocsemienue, 2013/

7. MatemaTtuka. CaMOCTOATENbHBIE U KOHTPOTJIbHBIE paOOThl MO anredpe W Havajgam

ananmu3a ans 10-11 xmaccoB. PasHoypoBHEBbIE nupakThueckue marepuansl. /Eprinosa
A.IL., 'omo6opoarsko B.B., M.: «Mnekca», 2014/

NUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbBI CETH
HMHTEPHET
http://school-collection.edu.ru/;

alexlarin.ru;

mail @eurok.org
teacher @uchi.ru
webinars @yaklass.ru
info @infourok.ru;
htts://edsoo.ru
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