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1. HOACHUTEJBbHASA 3AIIMCKA

VYuebnblil Kypc «Anredpa 1 Hayama MaTeMaTHIeCKOTO aHATN3a» SIBIISIETCS] OJTHUM U3 Haubosee
3HAYUMBIX B IPOTrPaMME€ CpPEJHEro oOIlIero oOpa3oBaHMs, IOCKOJbKY, C OJHOW CTOPOHBI, OH
obecreynBaeT MHCTPYMEHTAIbHYIO 0a3y A M3y4eHHs BCEX €CTECTBEHHO-Hay4yHBIX KYpCOB, a C
Apyroi CTOPOHbI, (POPMUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4aroIuxcs Ha YpPOBHE,
HEOOXOAUMOM JUIsI OCBOCHHSI MH(POPMATUKHU, OOLIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU M APYTHX
IMCUMIUIMH. B paMkax naHHOro y4eOHOro Kypca OOydaroluecs OBIIAZCBAIOT YHHBEPCAIbHBIM
A3BIKOM COBPEMEHHOH HayKH, KOTOpast GOpMyIUpyeT CBOU JOCTHIKEHHs B MaTeMaTH4ecKoi opme.

VYuebHblil Kypc anreOpbl M Hadyaal MaTeMaTHYECKOTO aHajiu3a 3aKJa/JbIBa€T OCHOBY MJIS
YCIICIIHOTO OBJIA/ICHUSI 3aKOHAMH (PU3UKU, XMMUHU, OUOJIOTUH, TIOHUMAHUSI OCHOBHBIX TCHJCHIIMN
pPa3BUTHSI DKOHOMHUKH M OOILECTBEHHOM >KM3HHU, MO3BOJSIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIBIOTEPHBIX TEXHOJOTMSX, YBEPEHHO MCIIOJIb30BaTh UX Ui JajbHEHIIEro
00pa3oBaHMs M B IMOBCEJHEBHON XKU3HU. B TO ke Bpemsl oBiaJieHHe aOCTPaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU aireOpbl U MaTeMaTHYECKOI0 aHalu3a pa3BUBACT yMEHHUE HAXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh UICTUHHOCTbD, JOKA3bIBATh YTBEPKACHUS C MOMOILBIO HHAYKIIUUA U
paccyxnaTh JAEIyKTUBHO, MCIIOJB30BaTh OOOOIEHME M KOHKPETH3alHio, aOCTparupoBaHuE U
aHaJIoOruio, GopMUpPyeT KpeaTUBHOE U KPUTUUECKOE MBIIIIICHHUE.

B xone wu3yueHus yueOHOro kypca «Ausredpa M Hadajga MaT€MaTHYECKOrO aHaIM3a»
o0ydJarolmuecsi TIOJydalOT HOBBIA OIBIT PEHICHUS TNPUKIATHBIX 337ad, CaMOCTOSTEIBHOTO
IIOCTPOCHMSI MAaTEeMAaTUYECKUX MOJIeNeil peallbHbIX CUTyaluil, MHTEpHpeTaluy IOJy4YeHHbIX
pelIeHH, 3HAKOMSTCA C MpUMEpaMH MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B NpUpPOAE, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMHUCS MaTEMAaTUIECKIMH OTKPBITUSMHU U UX aBTOPAMHU.

VYuebHblil Kypc 007a7aeT 3HAUYUTENBbHBIM BOCIMTATENBHBIM MOTEHIMAJIOM, KOTOPBIH
peanu3yercss Kak depe3 y4yeOHBbIH MarepHuai, CIOCOOCTBYIOIMI (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U yepe3 crenupuKy ydeOHOH NesTenbHOCTH, TPeOyIoe MpoJoKUTEeIbHON
KOHLEHTPAllMi BHUMaHUs, CAMOCTOSITEIbHOCTH, aKKyPAaTHOCTU U OTBETCTBEHHOCTH 32 MOJIy4YE€HHBIH
pe3yJIbTar.

B ocHoBe MeTonuku oOydeHus anreOpe M HadajgaM MaTeMaTHYECKOTO aHalu3a JIEeKUT
JeSITeTbHOCTHBIN MPUHIUT 00yJeHUSI.

B cTpykrype yuebHOro kypca «Anredpa m Hayajga MaTeMaTHUYECKOIO aHAM3a)» BBIJEIICHBI
CIIEAYIOIINE CO/EPKATEIbHO-METOANYECKHE JIMHUM: «Yucna M BBIYMCICHUS», «DYHKUHMU U
rpadgukn», «YpaBHEHHUS U HepaBeHCTBa», «Hauama maTemarnueckoro anamuzay, «MHOXecTBa U
joruka». Bce OCHOBHBIE COlEpKaTeNbHO-METOMYECKUE JIMHUM HW3y4aloTcsd Ha MPOTSHKEHUU
JBYX JIeT 0OyueHHs Ha YpOBHE CpeJHEro o0IIero o0pa3oBaHMsl, ECTECTBEHHO JOIMOJHSIS IPYT Apyra
U TOCTENEHHO HACHINAsCh HOBBIMM TeMaMHU U paszzienaMu. JlaHHBIA yueOHBIH Kypc sBIseTcs
MHTErpaTUBHBIM, TOCKOJBbKY OOBEeOuHSeT B celde CcoJep)KaHHE HECKOJbKUX MaTeMaTHYeCKHX
JTUCHUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpHUS, MAaTeMaTHYeCKUIl aHaiu3, TEOpUsi MHOXKECTB,
MaTeMaThueckas Jioruka u apyrue. [lo mepe Toro kak oOyuarommecsi OBJaJIeBalOT BcE Oosee
IIMPOKMM  MaTeMaTHYeCKMM  ammapaToM, Yy HHUX I[IOCleloBaTeabHO  (opmupyercs u
COBEpIICHCTBYETCSI YMEHHME CTPOUTh MaTeMaTHYECKYI0 MOJENIb pealbHOM CUTYyalluu, IPUMEHSTH
3HAHUA, T[IOJIyUEHHBbIE TPU U3YYEHUH Yy4yeOHOro Kypca, [Uisl pEHIeHHs] CaMOCTOATEIbHO
copMyIHpPOBaHHONW MaTeMaTHYECKON 3a1auul, a 3aTeM HHTEPIPETUPOBATh CBOW OTBET.

ConepxaTtenbHO-MeToANYeCKas JUHUSA «Yuclia ¥ BBIYUCICHUS» 3aBepliaeT GOopMHUpPOBaHUE
HaBBIKOB HCIIOJIb30BAaHUs JIEHCTBUTENBHBIX YHCEN, KOTOPOE OBIJIO HAa4yaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemnero o6miero oOpazoBaHus 0c000€ BHUMAHHE YACISICTCS



(OpMUPOBAHUIO HABBIKOB PAIlMOHATIBHBIX BBIYMCIEHUM, BKIIOYAIONUX B ce0s HCHOJIb30BaHUE
pa3nuuHbIX (QOpM 3amuCH 4YHCcla, YMEHUE JeNlaTh MPHUKUAKY, BBIIOJHATh MNPHOIMKEHHBIE
BBIYHCIICHUS, OIICHUBATh YHWCIIOBBIC BBIPAXEHHS, PadOTaTh C MATEMATHUYECKUMH KOHCTAaHTaMH.
3HaKoMbIe 00YYaIOIIUMCSI MHOKECTBA HATYpPAIbHBIX, IIEbIX, PAlMOHAILHBIX U JCHCTBUTEIHHBIX
YyyceNn JOINOJHSAIOTCS MHOMXECTBOM KOMIUIEKCHBIX 4YHMCENl. B KaXIOM U3 3TUX MHOXECTB
paccMaTpuBalOTCA CBOWCTBEHHBIE €My crenupuyecKkue 3aJaud U OIlepaluu: JAeJIiCHHEe Halelo,
OTIEPUPOBAHUE OCTATKAMU Ha MHOXECTBE IEIBIX YHUCEN, OCOObIE CBOWCTBA PAMOHAIBHBIX U
UPpAalMOHATLHBIX YHCEN, apu(METHUECKUE OTEpaIli, a TaKXKe HM3BJICUCHUE KOPHS HATYpabHOU
CTENIEHU Ha MHO>KECTBE KOMIUIEKCHBIX yucel. biaarogaps mocienoBaTeabHOMY PACIIUPEHUIO Kpyra
HCIIOJIB3YEMBIX YHCEJI U 3HAKOMCTBY C BO3MOXXHOCTAMM UX MPUMEHEHUS JIJIsl PEIIECHUs Pa3IuYHbIX
3ama4 (opMHUpYyeETCs MPEICTABICHUE O €AMHCTBE MAaTEMATHKU KaK HAYKH U €€ PO B MMOCTPOCHHUH
MOJIeJIel pealbHOTO MUPA, IUPOKO UCHOJIB3YIOTCS 0000IIEHNE U KOHKPETH3ALIIHSL.

Jlunust «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCsl Ha MPOTSHKEHUHU BCEro 00yueHUsl Ha yPOBHE
cpenHero oOmiero o0pa3oBaHUs, MOCKOIbKY B KaXIoM paszziene [IporpaMMmel mpeaycMOTpeHO
pellleHrne COOTBETCTBYIOIIMX 3agad. B pesynbrare oOydaromuecs OBIIAJIEBAIOT Pa3IMYHbIMU
METOJIaMU PEIICHUSI PANMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTEIbHBIX, JIOTApUPMUICCKUX H
TPUTOHOMETPUYECKUX YPABHEHUI, HEPABEHCTB U CUCTEM, a TAKXKE 3a]1a4, COJAEPKAINX TapaMeTpPhl.
[TonydyeHHble yMEHHUs IIMPOKO HCIONB3YIOTCA TPU HCCIAENOBAaHUU (YHKIUNH C IOMOIIBIO
MPOU3BOJHOM, TMPHU PEUICHUH NPUKIAJAHBIX 3a7ad W 3aJa4 Ha HAXOXJEHHUE HaWOOJBIIUX W
HaUMEHBIIMX 3HaueHUW (QyHkiuu. JlaHHas conep:KaTelibHAs JIMHHUS BKIIOYAaeT B ce0s Takke
(dbopMupoBaHHE YMEHUIl BBIMOIHATH pacd€Thl 0 GopMmyiaMm, Ipeodpa3oBaHus  pallMOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHUH, a TAK)K€ BBIPAXKEHUI, COJEpKaIINX
creneHn u Jjorapudmel. briarogapst u3ydyeHHIO anredpandeckoro Marepuana IpPOUCXOAMT
JNanbHEHIIee pa3BUTHE ANTOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIUICHUS — OOydYarouuxcs,
bopMUpYIOTCS HABBIKM JCIYKTUBHBIX pAacCyXIeHU#, pabOThl C CHMBOJIBHBIMH (hopMamu,
MIpEJICTAaBJICHHUsS] 3aKOHOMEpPHOCTE M 3aBUCUMOCTEH B BHUJE PAaBEHCTB M HEpPaBEHCTB. Airedpa
npeaiaraeT d(pQPeKTUBHBIE WHCTPYMEHTHI JJIsi PEIIEHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX
3a7a4, HarJisIHO IEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTOonUYecKass JUHHUS «DyHKIUU U TpaduKU» TECHO IMEperieTaeTcsl C
JIPYTUMHU JHHUSIMH Y4€0HOTO Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T MOCIeI0BaTeIbHOCTD
M3ydeHus Marepuana. M3yueHue  CTENmeHHOH, TMOKa3aTelabHOW, JorapuMUUEecKOor U
TPUTOHOMETPUYECKUX (PYHKIIUU, UX CBOWCTB U Tpa)iKOB, UCIOJIb30BAHUE (PYHKIIUN TSI pEIIeHUs
3a/1a4 U3 JAPYTruX Y4eOHBIX MPEIMETOB M PEaTbHOMN XKM3HU TECHO CBS3aHO KaK ¢ MaTeMaTHUYECKUM
aHaJIM30M, TaK M C PElIeHWEM YpaBHEHUU U HepaBeHCTB. [Ipu 3ToM Oolbiioe BHUMAaHHE yIENSIeTCS
(hOpMHUPOBAHHUIO YMEHHUS BBIpaKaTh (HOPMYJaMU 3aBUCUMOCTH MEXIY Pa3IUYHBIMA BETUYHMHAMH,
HCCTIE0BATh MOMy4YeHHbIE (PYHKIUH, CTPOUTH UX Tpaduku. Matepuan 3Toi copepKaTeIbHON TUHUN
HAallCJIEH Ha pPa3BUTHE YMEHUW M HABBIKOB, ITO3BOJISIIOIIMX BBIPAXKAaTh 3aBUCHMOCTH MEXKIY
BEeJIMYMHAMU B Pa3NUYHON (QopMe: aHaTUTHUeCKOH, rpaduueckoil u cioBecHoil. Ero msydenwue
CHOCOOCTBYET pAa3BUTHUIO AJITOPUTMHUYECKOTO MBINIIEHHS, CIIOCOOHOCTH K 0000IIEHUI0 U
KOHKPETHU3ALUH, HCTI0JIb30BAHUIO AHAIOTHI.

ConepxarenbHas JnuHUS «Hauyama maTeMaTH4YecKOro aHajau3a» MO3BOJSET CYIIECTBEHHO
pacIIUPUTh KPYT KaKk MaTEMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a7a4, TOCTYIMHBIX 00yJaroIIUMCs, TaK
KaK y HUX TOSBIISIETCS BO3MOXKHOCTH CTPOHUTH TpadUKH CIOXKHBIX (PYHKIUH, ONPENENsITh HX
HauOOJbIINEe U HAaUMEHbIINE 3HAuY€HUs, BBIYUCIATH IUiomaan Guryp u oObEMBI TN, HAXOIUTh
CKOpOCTM M YCKOpeHHMs mpoueccoB. JlaHHas coxaepkareibHas JMHUA OTKPBIBAET HOBBIC
BO3MOXHOCTU TOCTPOCHHUSI MAaTEMAaTHYECKUX MOJEJIEH pEeaJIbHbIX CUTYalHH, MMO3BOJISET HAXOIHUTh



HawIydlllee peleHHe B TMPUKIATHBIX, B TOM YHCIE COLMAIbHO- SKOHOMHUYECKHX, 3a/Jayax.
3HAaKOMCTBO C OCHOBAaMHM MAaTEMAaTUYECKOTO aHallh3a CHOCOOCTBYET Ppa3BUTHIO aOCTPAKTHOTO,
(bopManbHO-IOTUYECKOTO W KpPEaTHMBHOTO MBIIUICHHS, (OPMHPOBAHUIO YMEHHUH pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B HayKe, TeXHHKE W HcKyccTBe. OOydaromiyecs Y3HAIOT O
BBIIAIOIIMXCS Pe3yJIbTaTaX, MOJYyYSHHBIX B XOJI€ Pa3BUTHUS MATEMaTHKU KaKk HAyKH, 1 00 UX aBTOpax.

CopepxarenbHO-MeTOIMYeCKas IMHUSA «MHOXKECTBa U JIOTUKA» BKJIIOYAET B CeOs AIIEMEHTHI
TEOPHUH MHOXXECTB M MaTeMaTHYECKOW JIOTHUKH. TeOopeTHKO- MHO>KECTBEHHBIC IPE/ICTABICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJILHON MAaTEMAaTHKH U IIpejiaraloT Haulosiee YHUBEpPCaIbHBIA S3BIK,
OOBEAMHSIIOIIMKA  BCE  paslielibl MaTeMaTUKH U e€ NPUIOKEHHH, OHM CBA3BIBAIOT pa3HbIE
MaTeMaTHYeCKue AUCHMIUIMHBI U HUX TNPUWIOKEHHs B eauHoe 1enoe. [loaromy BaxkHO 1aTh
BO3MOYKHOCTh ~ OOyYaroIIeMycss MOHHMAaThb TEOPETHKO-MHOXKECTBEHHBIH S3BIK COBPEMEHHOMN
MaTeMaTHKU M UCIIOJIBb30BaTh €ro JJIsl BBIPAKEHUS CBOMX MBICIEH. /[pyruM BaskKHBIM NMPU3HAKOM
MaTEeMaTHKH KaK HayKH CIeAyeT IPU3HATh CBOMCTBEHHYIO €i CTPOTOCTh 00OCHOBAHMUIA U CIIEIOBAaHUE
ornpeAenEéHHBIM MPaBUIIaM IOCTPOCHUS I0KA3aTeIbCTB. 3HAKOMCTBO C AJIEMEHTaMU MaTeMaTHYeCKON
JIOTHKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIUICHUS! 00YYarOIUXCsl, TIO3BOJIIET UM CTPOUTH
CBOU PACCYX/ICHUS HA OCHOBE JIOTHUECKUX MPaBUI, (POPMUPYET HABBIKA KPUTHYECKOTO MBIIIICHUSI.

B yueOHOM Kypce «Anrebpa v Hauajga MaTeMaTHUYECKOTO aHAINU3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOro MOAEIMPOBAHUS, KOTOPbIE IPU3BaHbI CIIOCOOCTBOBATH (HOPMUPOBAHUIO HABHIKOB
MIOCTPOSHHSI MOJIENIeH pealIbHBIX CUTYallWil, UCCIEAOBAHMS THX MOJEJEH ¢ IMOMOUIBIO armapara
anreOpbl 1 MaTeMaTUYECKOTO aHAIN3a, HHTEPIIPETAIMH TOJYYCHHBIX Pe3yabTaToB. Takue 3aganus
BILJICTEHBI B KAXKIBIHA U3 Pa3esioB IPOrpaMMbl, TOCKOJIBKY BeCh MaTepuai y4eOHOTo Kypca IIHPOKO
UCIIONIb3YETCS Ml pelIeHUs] MPUKIAAHBIX 3aaad. [Ipu pemieHun peanbHbIX MPaKTUYECKUX 3a]adu
oOyJarolmuyecsi  pa3BUBAIOT  HAONIOJATEIBHOCTh, yMEHHE  HAXOAWTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AaHAJOTHIO, 0000HmaTh W KOHKPETH3UPOBATh Mpodiemy.
JlesatenbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIIEHUS MPHUKIAIHBIX 3a7a4 OpraHu3yeTcs B Ipolecce
U3yUYeHHs BCeX TeM yueOHOro Kypca «Anredpa n Hayajla MaTeMaTHYECKOTO aHAIM3a».

Ha m3ydenne yueOHOTO Kypca «AnreOpa U Hadalla MaTeMaTHIeCKOT0 aHaTn3a» OTBOAUTCS 136
gacoB: B 10 kmacce — 136 yacoB (4 yaca B HEJIENIO).

2. COAEP’)KAHUE OBYUYEHMUSI
10 KJIACC
Yucia 1 BLIYUCIEHUS
Pannonansubie uncna. OOBIKHOBEHHBIC W JCCATHYHBIC APOOH, MPOIEHTHI, 0ECKOHEUHBIC
nepuoandeckue apoou. Ilpumenenue npoOelt u MPOLEHTOB ISl PEIICHUs MPUKIATHBIX 33134
Y3 PA3JIUYHbIX OTpaciel 3HaHUM U peaIbHOM KU3HHU. J[eliCTBUTENbHbBIC YHCa.
PanyonanbHbIE U  UppalHOHAJIbHBIE YHCIIa.
Apudmerndeckue oneparuu ¢ 1eHCTBUTEIBHBIMU YuciIaMid. MOylb TeHCTBUTEIHHOTO YHCIIA U
ero cpoiictBa. [IpuOnmkE€HHbIE BBIYMCICHUS, MpaBUia OKPYIVICHUS, NPUKUAKA M OICHKA
pe3ynbTaTa BIUYMCIECHUH.
Crenensb ¢ nensiM nokasateneM. bunom HeroTona. Vcnonb3oBanue noaxonsuieit popmsl
3alUCH ACHUCTBUTEIBHBIX YUCEI JUIsl peLIEHUs MPAKTUUECKUX 3a/1a4 U MPEACTABICHUS TaHHbBIX.
ApudmeTnueckuiit KOpeHb HaTYpaJIbHOM CTENEHH U €T0 CBOMCTBA.
CremneHb C palMOHaIbHBIM oKa3areiieM n e CBONMCTBa, CTCIICHD c
JICMCTBUTEIILHEIM ITIOKA3aTEIICM.
Jlorapudm umcma. CoiictBa jorapudma. JlecATHUHBIE W HATypajbHBIC JIOTAPU(PMBL.



CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHTe€HC YHCIOBOTO apryMeHTa.

YpaBHeHusI 1 HEPaBEHCTBA

ToxnaecTBa M TOXIECTBEHHBIC MPEOOpa3oBaHUs. YpPaBHEHHE, KOPCHb YPaBHCHHSI.
PaBHOCWIIbHBIE YpaBHEHUSI U YpaBHEHUsI-CIIeICTBUA. HepaBeHCTBO, pellieHre HepaBeHCTRA.

OcHOBHbBIE METO/IbI PEIICHUS LENbIX U IPOOHO-pAIlMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OAHOU NEpeMEHHOM. JleneHne MHOrowIeHa Ha MHOTO4YJIEH C OCTaTKOM. Teopema
be3y. MHorouseHsl ¢ nieasiMu kodddunrertamu. Teopema Buera.

[IpeoOpa3zoBanHus YUCIOBBIX BBIPAXKEHUMN, COAEPIKAIINUX CTETICHH U KOPHHU.

Uppanmonanbusie ypaBHeHUs.. OCHOBHBIE METO/IbI PEIICHUS UPPAIIUOHAIBHBIX YPABHEHUH.

[TokazaTenbHbie ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX YPABHEHUN.

[TpeoOpa3oBaHue BhIpaKeHUH, COACPIKAIIMX JIOTapH (MBI

Jlorapudmuueckue ypaBHeHHsA. (OCHOBHBIE METOABI PEIICHHUS JOrapuPMHUECKUX
YpPaBHEHUU.

OcHoBHbIe TpUrOHOMeTpUdeckne (opmynsl. [IpeoOpa3zoBanne TPUTOHOMETPUUIECKHUX
BBIPAKECHUI. PellleHre TpUroHOMeTpU4ECKUX YPaBHEHHM.

Pemenne cucreM IMHEMHBIX YpaBHEHMI. Marpuua CHCTEMbl JIMHEHHBIX ypaBHEHUM.
Onpenenurens MaTpullbl 2X2, €ro reoOMETPUYECKUN CMBICT M CBOMCTBA, BBIUHUCIECHUE €r0
3HAuEHUs, IPUMEHEHUE OINPENETUTENS ISl PEIICHUs CUCTEMbI JTMHEUHBIX ypaBHEHU. Pemenue
IIPUKJIAIHBIX 33Ja4 C IIOMOLIbI0 CUCTEMBI JMHEMHBIX ypaBHEHMH. MccinenoBanne nocTpoeHHOM
MOJIEJIH C NOMOUIBIO MaTPULL U ONPENEIUTEIEH.

[TocTpoeHne MareMaTH4eCKUX MOJENEH peaJbHOM CUTYallMH C IOMOIIBI) YPAaBHEHUM U
HepaBeHCTB. [[pruMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a1a4 U 3a1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU U pealbHON KU3HU.

DOyHKUUH U rpaduKH

OyHkius, crnocodbl 3ananHus (GyHkuuu. B3anMuo oOpathble ¢yHkiuu. Kommosuius
¢bynkuuit. ['paduk pyHkuun. DnemMeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIMHA.

Ob6nacTh omnpeneneHuss 1 MHOXKeCTBO 3HaueHU (pyHkuuu. Hymu pynkuuu. IpomexyTtku
3HaKonocTossHcTBa. UETHble W Heu€TtHble (QyHKuMU. [lepuogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHUMYMBI QyHKIMH. HanOomnpiiee u HauMeHbIee
3Ha4YeHUs (QYHKIHUU Ha IPOMEKYTKE.

JIuneiiHas, KBaApaTU4HAs U IpOOHO-TMHEIHAs QYHKIIMHU. DJIEeMEHTapHOE UCCIIeI0BaHUE U
MOCTPOEHNE UX TPadUKOB.

CrenenHas (pyHKIMS C HaTypaJbHBIM M LI€JbIM Moka3areneM. EE cBoiicTBa M rpaduk.
CpoiicTBa U rpaduk KOpHS n-od CTENeHH Kak (YHKIUM OOpaTHOH CTENeHM C HATypabHBIM
MTOKa3aTEJIEM.

[TokazarenbHas u norapupmuueckas (QyHKIHHM, UX CBOWCTBA U TpadUKH.
Hcnonb3oBanue rpadukoB GyHKIMHA A7 peleHus ypaBHEHUH.

Tpuronomerpuueckass OKpPYXHOCTb, OIpENEIeHUE TPUTOHOMETPUUYECKUX (YHKUIUI
YHCIIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B peajbHBIX IpolLeccax | SBJICHHUSX.

['paduku peanbHbIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4€CKOI0 aHA/IN3a

IlocnegoBaTensHOCTH, CIIOCOORI 3aJaHUs ITOCIEI0BaTEILHOCTEH. MeTon MaTeMaTHYeCKON
MHAYKIMA. MOHOTOHHBIE M OIPaHUYEHHBIC IOCIEAOBATEIBHOCTU. McTOpHsA BO3HMKHOBEHUS



MaTeMaTHYeCKOIo aHalln3a KaK aHalln3a OECKOHEUHO MaJIbIX.

Apudmernueckas U reoMmerpuueckas — mporpeccud.  beckoneuHo — yObIBaromias
reomerpuueckasi nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOIIECH T€OMETPHUUECKON MPOTPEecCHu.
JIMHENHBIN W AKCHOHEHUHAIbHBIM pocT. Yucno e. Dopmyna CIHOXKHBIX IPOLEHTOB.
Hcnionb30BaHue MPOTrpeccuu Uil peUIeHUs] pealIbHbIX 3a7a4 PUKIAJHOIO XapaKTepa.

HenpepsiBHble hyHKIIMK U KX CBOMCTBA. ToUYKM pa3pbiBa. ACUMIITOTHI TpapKOB QyHKITUH.
CpoiicTBa (hyHKIMI HENpPEepHIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl pEIICHUS] HEPaBEHCTB.
[IpriMeHeHre CBOMCTB HENIPEPhIBHBIX (DYHKIIU IS pEIIeHUs 3a/1a4.

[TepBas u BTOpas npousBoaHbie PyHKIHH. ONpenencHne, FreOMeTPHISCKUA U (PU3NICCKHIA
CMBICJI TIPOM3BOJHOW. YpaBHeHHE KacaTenbHOW K rpaduky Qynkuuu. IlponsBomHbe

AJIeMEHTAPHBIX O yHKIIUHA. [IpousBonHas cymwmbl, IIPOU3BEICHUS, YacCTHOTO u
KOMIO3UIINH (PYHKITHIA.

MHozkecTBA M JIOTHKA

MHoOkecTBO, Onepalnuy HaJl MHOXKECTBaMU M MX CBOMCTBA. Jlnarpammsbl Ditnepa—BeHHa.
[IpruMmeHeHne TEOpEeTUKO-MHOXKECTBEHHOIO armapara s ONUCAaHUS peajbHbIX IPOIECCOB U
SIBIICHUI, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB.

Onpenenenne, TeopeMa, CBOHCTBO  MAaTEeMAaTHYECKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

3. NJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O
INPEAMETA
JIn4yHOCTHBIE pe3yabTaThI

1) rpasaanckoro BoCIHTAHUS:

chOPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMK  OOy4aromlerocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOro OOIIeCTBa, MPEICTaBICHHE O MATEeMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MTPOIEAYp TpakIaHCKOTO O0OIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJIEHCTBOBATH C COIMAIBHBIMU HWHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TPaKJaHCKON MIACHTUYHOCTHU, YBAXEHHS K MPOLLIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHE K JOCTHXKEHHSIM POCCUHUCKHX
MaTeMaTUKOB W POCCUMCKON MAaTeMaTHYECKOW IIKOJbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJIOTHIX, c(pepax IKOHOMHUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOrO  Haponaa, cHOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, 3TUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTYDKCHUN HAyKH U JCSATEIHHOCTHIO YYEHOTO, OCO3HAHHWE JIMYHOTO BKJaJa B IMOCTPOCHHE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4ecKOoro BOCHHTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAst SCTETUKY MaTEMaTHIECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHHI, BOCIPUUMYUBOCTh K MaTEMaTHUYECKHM acIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) ¢pusnueckoro BocnuTaHUsN:

c(hOpMHUPOBAHHOCTb YMEHHSI TPUMEHATh MAaTEMAaTHUYECKUE 3HAHUSI B MHTEPECAX 3J0POBOTO



u Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (340pPOBOE
NUTaHue, COATAHCHPOBAHHBIN PEXXUM 3aHATHI M OT/AbIXa, peryysipHas pU3ndecKas akTHBHOCTH ),
(1)I/I3I/I‘-IGCKOC COBCPHICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO-OSI[OpOBI/ITeHBHOfI ACATCIIBbHOCTBIO,

6) TpynoBoro BocnuTaHus:

TOTOBHOCTh K TPYAY, OCO3HaHHE IICHHOCTH TPYIOJIIOOMS, HHTEPEC K Pa3IU4HbIM chepam
npoEeCCUOHATILHON JESTETbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOH M €€ MPUIOKCHUSMH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymell mnpodeccu ©u pean30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC TUJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTUYECKOMY OOpa3OBaHUI0 W
camM0o00pa30BaHUI0 Ha MPOTSHKEHUH BCEH KH3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH
NPaKTUYECKHX 3a/1a4 MATEeMaTUYECKON HAIIPaBJICHHOCTH;

7) 5K0JI0rMYecKoro BOCIUTAHHS:

C(OPMHUPOBAHHOCTh  3KOJIOIMYECKON KYyJIbTYpbl, IOHMMAHHE BIHMSIHHUA COLUAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
17100aJIbHOTO XapaKkTepa HKOJOTMUECKUX Mpo0sieM, OpUEHTAIUs Ha IPUMEHEHNE MaTeMaTHUYeCKUX
3HAHMM JJIs1 pelIeHus 3a7a4 B 00J1aCTH OKPY>KaOILEN cpeibl, IIIaHUPOBAHUE ITOCTYIIKOB U OLIEHKH
MX BO3MOXKHBIX IIOCJIEICTBUN JIUIsl OKPYXKAIOIIEH CPENbL;

8) menHocTH HAY4YHOrO NO3HAHMS:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOIECTBEHHOM MPAKTUKU, NOHMMaHHE MaTeMaTH4YecKOW HayKH Kak cdepsl
YEJI0BEYECKON JEATEIBHOCTH, ITANlOB €€ Pa3BUTHUSA M 3HAYMMOCTHU JUIS PA3BUTHS LUBUIIU3ALNM,
OBJIQJICHHE SI3BIKOM MATEMAaTUKHA M MAaTEMaTUYECKON KyJIbTypOH KaK CpeJCTBOM IIO3HAHUS MUDA,
TOTOBHOCTb OCYLIECTBIIATH IIPOCKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIbHOCT UHAUBUIYAIBHO U
B IPYIIIIE.

MeranpeameTHbie pe3yabTaThl

ITo3naBaTenbHBIC YHUBEpPCAIbHBIC YUeOHbIe AeiicTBUsA ba3oBble

JIOTHYECKHUE e CTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHBbIE MPU3HAKKM MaTeMaTHUYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXIy TMOHATUSAMHU, (OpPMYJIUPOBATH  OMNPEICNICHUs  IOHITHIA,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKALMK, OCHOBAHUA Uil 000OLIeHus u
CpaBHEHUs, KPUTEPUU IIPOBOJIUMOIO aHAIN3A;

BOCIIPUHMMATh, (OPMYIHPOBATh U MPeoOpa3oBHIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTHBOpeuus B (akrax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpearaTb KpPUTEPUU IS BBIABICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JIeNaTh BBIBOJBI C MCIOJIb30BAHWEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3AKJIFOUEHH 110 aHATIOTUU;

IIPOBOAUTH CAMOCTOSATEIBHO 10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIECHUH (IIPSIMBIE U OT
IIPOTUBHOT0), BBICTpPAaWBaTh AapryMEHTAllMl0, MPUBOJUTH MPUMEPHl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXJAEHHSI U BHIBOJIBI;

BBIOMPATH CIIOCO0 peleHns yueOHOH 3a1auM (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHS,
BBIOMpPATh HaHOOJIee MOIXOAAIIMHI ¢ YIETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBaTejbcKHe NeiCTBUS:

UCTIOJIh30BATh BOMPOCH! KaK UCCIIEIOBATEIHCKIUI MHCTPYMEHT TIO3HAHUS, (OPMYITHPOBAThH
BOMIPOCHI,  (PUKCHPYIOIIWE  TPOTUBOpPEYHE,  MpoOsIeMy,



yCTaHaBJIMBATh UCKOMOE U JTaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApIYMEHTHPOBATh CBOIO MO3HIIMIO,
MHEHHUE;

IIPOBOAMUTH  CaMOCTOSITEJIBHO — CIUIAHWPOBAHHBIA  OKCIIEPUMEHT, HCCIECJOBAHHE IIO
YCTAHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SIBJICHHUS, IPOLECCa, BBIBICHUIO
3aBUCUMOCTEHN MeX ]y 00BEKTaMH, SIBICHUSMU, IPOLIECCaMU;

CaMOCTOSITENTbHO (hOpMYITHPOBaTh 000OOIICHNST M BBIBOJIBI 110 pE3yJbTaTaM MpPOBEAEHHOTO
HAOJII0JIEHUS, UCCIIEI0BAaHUS, OLICHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX PE3Y/IbTaTOB, BHIBOJAOB U
0000111eHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIIBUIaTh MPEATIOIOKEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nndopmanmeii:

BBISIBJIATH €(UIUTH HHPOPMALIMH, JAHHBIX, HEOOXOAMMBIX Il OTBETA HA BOIPOC U JJIS
pelIeHus 3a/1a4H;

BbIOMpaTh WHGPOpPMAIMIO W3 HCTOYHHUKOB PA3IMYHBIX THIIOB, AaHAJIM3UPOBATb,
CHUCTEMaTU3UpOBaTb M HHTEPIPETUPOBaTh MHGOPMAIMIO pa3IUYHBIX BUAOB U  (opm
IIPEJICTaBIICHHUS],

CTPYKTYpUPOBATh HHPOPMALIUIO, TPEICTABIATH €€ B Pa3IMYHBIX (pOpMax, HIUTFOCTPUPOBATH
rpauyecKu;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHukaTHBHBIE  yHUBepcajibHble  y4eOHble  JelCTBHUS

O0menue:

BOCIIPUHMMATh U (DOPMYITUpPOBaTh CYXJIEHUS B COOTBETCTBUHM C YCIOBHUSAMHU M ILEISAMH
oOLIeHMs], SICHO, TOYHO, TPAMOTHO BBbIpaXkaTb CBOIO TOYKY 3PEHHUSl B YCTHBIX U NHCbMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 XO/1y PEILIeHUs 3a/1a4i, KOMMEHTHPOBATh [TOJIyYE€HHBIHN pe3ysbTar;

B XO7ie 0OCYX/JEHHUs 3a7aBaTh BOMPOCHI MO CYLIECTBY OOCYXIaeMOW TeMbl, MPOOIIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATH MJEH, HALIEJICHHBIE HA MOMCK PELICHMs], CONOCTaBISATh CBOU
CYXKICHUS C CY)KJIEHUSIMU JIPYTMX YYaCTHHUKOB JAMAajora, oOHapyXHBaTh pa3ivune U CXOACTBO
MO3UIMH, B KOPPEKTHON opMe GOpMYyIUPOBATH Pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

MIPECTABIIATh PE3YJIbTAaThl PELIEHUS 3aJaud, SKCIEPUMEHTA, HMCCIEAOBaHUsSA, NPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUICHHS ¢ YUETOM 3aj1ay NMPEe3eHTALUU U 0COOEHHOCTEN
ayJIUTOPUHU.

PerynsiTuBHbIe  yHUBepcajbHble  y4yeOHble  JAeHCTBHS

Camoopranu3aums:

COCTABIIATh IUIAH, aJTOPUTM pEIIEeHUs 3a/adyd, BHIOMpPATh CIOCOO pemeHUs ¢ y4&ToM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBAaTh M KOPPEKTUPOBAThH
BapHaHThI PEUIeHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, SMOLMOHAJILHBII HHTEJJIEKT:

BJIa/IETh HaBbIKAMH IIO3HABATENIbHOMN pedIeKCHUH KaK OCO3HAHMSI COBEpIIAeMbIX JeHCTBUM 1
MBICITUTENIbHBIX TPOLIECCOB, UX PE3YJBTATOB, BIaJE€Th CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelIeHHs] MaTeMaTH4YeCKON 3a/1auH;

MIPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PELICHUM 33Jaud, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJCHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3ybTATA IIETTH U YCIOBUSAM, OOBACHATH IPUYUHBI TOCTHKECHUS



WIA HEJOCTIKEHHS pe3yJIbTaTOB JICATEIILHOCTH, HAXOMUTh OIIMOKY, JaBaTh OIEHKY
nprOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJIbHOCTh:

MMOHMMAaTh M WUCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW M MHIUBHUIYaJIbHONH PabOTHI MpU
pelieHny y4eOHBIX 3ajJay, NPUHUMATh IIe]Ib COBMECTHOH JESATEeIhHOCTH, IUIAHUPOBATH
OpraHu3aIlii0 COBMECTHOW paloThI, pacrlpenessiTh BHABI paldoT, AOrOBapUBaThHCS, 0OCYXIATh
npoIiece M pe3yabTaT paboThl, 0000IIATh MHEHUS HECKOJIbKUX JIFOICH;

y4acTBOBATh B TPYNIOBBIX (GopMax paboThl (0OCYKACHHS, OOMEH MHEHHIA,

«MO3TOBBIC IITYPMBI» W HHBIC), BBIIOJHATH CBOK YacTh pabOThl M KOOPAMHUPOBATH CBOU
JEHCTBUS C IPYTUMU WICHAMHU KOMaH/IbI, OIIEHUBATh KAYECTBO CBOETO BKJIaJa B OO MPOTYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHSI.

4. MPEAMETHBIE PE3YJIbTATDI
K konny oOyuenus B 10 kiacce oOydaromuiics MOJYYUT CIEAYIOLIME NPEAMETHbBIE
pEe3yJIbTaThl 10 OTACIBHBIM TeMaM pabodell MmporpaMmsbl yueOHOTro Kypca «Anredpa m Hayvana
MaTeMaTUYECKOTO aHAIN3a»:

Yuciia 1 BbIYUCIICHUSA:

CBOOOJHO OIEPUPOBAThH MOHATUAMU: PALMOHAIBHOE YHCII0, OECKOHEYHas MEepUOJUecKast
IpoOb, TPOIEHTHI, WPPAIMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCHCTBUTEIHHBIX
4yCel, MOAYJIb IEHCTBUTEIBHOIO YUCIIA;

IPUMEHSATH IPOOU U MPOLEHTHI JUIsl peIlieHHs IPUKIAJHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciiei
3HAHUH U PEAIbHOM KU3HH;

MPUMEHTh NPUONMKEHHBIE BBIYMCIICHUS, MPaBUJIA OKPYIJICHHS, NPUKHUIKY U OLEHKY
pe3ynbTaTa BEIYUCICHUN;

CBOOOJHO ONEpUpPOBAaTh IOHATHEM: CTENEHb C IeJbIM I[oKa3aTeJleM, HCIOJIb30BaTh
HNOAXOAIIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YMCEN JJS pEUIeHMs] MPaKTUYEeCKUX 3aaad u
IIPEACTABIICHUS JAHHBIX;

CcBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETHYECKUI KOPEHb HATYPAJIbHOM CTENECHH;

CBOOOJTHO ONEpUpPOBaTh MOHATHEM: CTENEHb C pallMOHAJIBHBIM IOKa3aTeleM; CBOOOIHO

ONEepUpPOBaTh MOHATUSIMH: JIOTapU(pM YHCIa, JECITHYHBIE U
HaTypaJIbHbIE JOrapupMbl;

CBOOOJHO OINEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OTIEpUPOBATH MOHATUSAMU: APKCUHYC, ApKKOCUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHUsI U HEPaBEHCTBA:

CBOOO/THO OIIEPUPOBATH MOHATUAMU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHATh pa3IMYHbIE METOJbl PEUICHHS PALMOHAJIBHBIX U JPOOHO- palMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB ISl PEIICHNs] HEPABEHCTB,;

cBOOOJHO ONEpUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJAHOW MEepEeMEHHOW, MHOTOWIEH C
LENBIMU KO3 PUIMEHTaMH, KOPHU MHOTOUWIEHA, IPUMEHATh JIeJICHHEe MHOTOWIEHA Ha MHOTOUJICH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

cBOOOZIHO oOmepupoBaTh TMOHATUSAMU: CHCTEMa JIMHEHHBIX YpaBHEHUU, MaTpHIia,
ONpeAeuTeNb MaTpullbl 2 X 2 M €ro TeOMETPUYECKUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 i BBIYUCIEHUS €ro 3HauY€HUs, NPUMEHATh ONPEICIUTEIN A PEeLICHUs



CHUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh PEAJIbHBIC CUTYallMH C MOMOLIBIO CHUCTEMBI
JUHEHHBIX YPABHEHHMM, HCCIENOBaThb IIOCTPOEHHBIE MOJAEIM C IIOMOIIBIO MaTpull U
OIpeAeIUTENEH, UHTEPIIPETUPOBATD ITOJIYYEHHBII pe3yJIbTaT;

MCIIOJIb30BATh CBOMCTBA JEHCTBUI C KOPHAMH JJIs IPEOOPa30BaHUS BIPAXKECHHIA;

BBINOJIHATE  [IPEOOpA30BAHUs  UYHUCIOBBIX  BBIPAKEHHUH, COAEpXKallMX CTENEHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCIOJB30BaTh  CBOMcTBa JorapupmMoB sl  1peoOpa3oBaHUS  JTOTapHPMHUUECKHX
BBIPAKCHMUI;

CBOOOJHO  ONEpPUpPOBaTh  MOHATUAMHU:  HMPPALMOHAIbHbIE,  IIOKa3aTelbHbIE U
JOrapu(pMHUUECKUE ypaBHEHHUS, HAXOAUTh UX PELICHUs C MOMOULIbIO PABHOCHUJIBHBIX MEPEXO0JI0B
WJIM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

NPUMEHSATh  OCHOBHBIE  TPUTOHOMETpUYeckne (opMmynsl s mpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, IPUMEHATh
HE00X0uMBbIe (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUIA,

MOJIETUPOBATh peallbHble CHUTYallud Ha SI3bIKE aireOpbl, COCTAaBISITb BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA II0 YCIOBHUIO 3a/ladd, HCCIEN0BaTh IIOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DYyHKIUUHN U rPpaPuKH:

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: (DYHKIMS, CHOCOOBI 3a7aHusl (YHKIMH, B3aUMHO
oOpaTHble (QYHKIUH, KOMIO3UIUS (PyHKIUMHA, rpaduk (QyHKIMH, BBIIOIHATH AIIEMEHTApHBIC
npeoOpa3oBaHus rpauKoB GyHKINH;

CBOOOJHO ONEpHpPOBATh MOHATUSAMHU: OOJIACTH ONPEAENCHUS M MHOXKECTBO 3HAUYEHUH
GbyHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO OIEPUPOBATH TMOHATUAMU: UYETHBIE U HEUETHbIC (DYHKIMM, NEPUOTUYECKUE
(GyHKIMM, TPOMEKYTKM MOHOTOHHOCTH (YHKUMH, MaKCUMyMbl W MHMHMMYMBI (YHKIUH,
HauOoJIbIlIee 1 HauMEHblIlee 3HaYeHNe (PYHKIIUU Ha TPOMEXKYTKE;

CBOOOJHO OIEPUPOBATH MOHATHSMHU: CTeNeHHas (YHKIMS C HATypalbHBIM U II€JIBIM
nokasaresneM, rpaguk CTEeNeHHOW (YHKIMH C HaTypaJbHBIM U ILIEJbIM IOKa3aTeleM, rpadux
KOpPHSI N-Oi CTENEeHM KaK (YHKIIMHM 0OpaTHOW CTENEHH C HAaTypaJIbHbIM I1OKa3aTeseM;

ONEepUPOBATh TOHATHAMU: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (yHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX TPa(UKOB;

cBOOOJIHO ONEpUpPOBATh MOHATUSIMM: MOKa3aTelbHas U jorapupmuyeckas QyHKIUH, UX
CBOICcTBa U rpadUKH, UCIOJIL30BATh UX IPA(PUKH JIJIs pELIeHHs] YpaBHEHU;

CBOOOJHO ONEpUpPOBaTh MOHATHAMU: TPUTOHOMETPHUUYECKAsi OKPYKHOCTh, ONpejeeHHe
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh TrpapuKku (QYHKIMHA A MCCIEIOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEN Mpu
pelleHnn 3aja4y U3 APYrux y4eOHBbIX MPEAMETOB U PEaJbHOM JKM3HU, BhIpaXkaTh (opMyliaMu
3aBUCUMOCTHU MEXY BEIIMYNHAMU;

Havaja MaTeMaTH4€CKOr0 aHAIU3A:

CBOOOJHO OIEPUPOBATH MOHATUAMHU: apupMeTHUYecKass U TeoMeTpUyecKas MpOrpeccus,
OeckoHEeYHO yObIBaroIlasi reoMeTpruecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIbHBIN POCT,
dbopMyIia CI0XKHBIX POLIEHTOB, UMETh MPE/ICTABICHHE O KOHCTAHTE;

HCIIOJIb30BaTh IIPOIPECCUU ISl PELICHMS PEaJIbHBIX 3a]1a4 NIPUKJIAHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  MOHATHAMM:  IOCIEIOBAaTEILHOCTh, CHOCOOBI  3aJaHus
IIOCJIE0BATEIBHOCTEN, MOHOTOHHBIE M OTPAHUYCHHBIE MTOCIEN0BATEIbHOCTH, TOHUMATh OCHOBBI



3apOKACHUA MaTEMATUUCCKOT'O aHA/IM3a KaK aHaJln3a OCCKOHEYHO MaJlbIX;

CBOOO/IHO olepupoBaTh HOHATHAMU: HeTIpepbIBHbIE byHKIMH, TOYKH
paspbiBa rpaduka GyHKINN, aCMHMOTOTHI Tpaduka GyHKIIH;

CBOOOJHO ONEpUPOBaTh MOHATHEM: (YHKIHMSA, HENpPEpbIBHAS HA OTpE3Ke, IPUMEHSTH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH sl pEIICHHs 3a/1a4;

CBOOOIHO  ONEpPHPOBATH MOHSATHAMHU: mepBasi M BTOpas  NPOU3BOJHBIC
GbyHKIIMH, KacaTellbHas K TpaduKy QyHKIINH;

BBIUUCIIATh NIPOU3BOJAHBIE CYMMBI, IIPOU3BEJEHUS, YACTHOTO U KOMIO3MIIMHU JIBYX
byHKUNH, 3HATH TPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIIHI;

UCIOJIB30BATh TEOMETPUYECKUNA M (PU3MUYECKHI CMBICI MPOU3BOJHON ISl PELICHUS
3aja4.

MuoxxecTBa U JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: MHOXKECTBO, OTIEPALIMU HAJl MHO)KECTBAMH,

HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar Ajs OIMCaHus peajJbHbIX IPOLIECCOB U
SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYrHX y4eOHBIX NPEAMETOB;

CBOOOJHO OIEPHPOBATH MMOHATHUSMH: OIpEIesIeHHe, TEOopeMa, ypaBHEHHE- CIIE/ICTBUE,
CBOWCTBO MaTeMaTW4YecKOro OOBEeKTa, JOKa3aTeIbCTBO, PABHOCWIBHBIC YpaBHEHHUS W
HEPaBEHCTBA.



6. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoiauuecTBo 4acoB
JIeKTPOHHbIE
No HaumeHoBaHue pa3aesioB U TeM IMpakTHyec
KonTtpoJbHbIe (mudposbie)
n/n MPOrpamMMbl Bcero KHe
padoThI o0pa3oBaTejibHbIE
padoThI
pecypcbl
MHO0XecTBO NEelICTBUTENbHBIX YUCE. https://resh.edu.ru/office/user/p

1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1 rofile/ https://www.yaklass.ru/
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX https://ege.sdamgia.ru
YpaBHEHHI

https://resh.edu.ru/office/user/p
(I) HKIIUHU U I'pPalUKH. CTGHGHHaH KIIUA C .

2 YHEH pad ymxu 12 1 rofile/ https://www.yaklass.ru/
LICIIBIM MOKasaTelIeM https://ege.sdamagia.ru
AprdMeTHieckHii KopeHb N-oif cTeNeH https://resh.edu.ru/office/user/p

3 I/Ip p ’ 15 1 rofile/ https://www.yaklass.ru/

PPALMOHAJIBHBIC YpaBHCHNA https://ege.sdamgia.ru
Mokasatenbras Gyniims. TlokasaTeTbHbe https://resh.edu.ru/office/user/p

4 i ’ 10 1 rofile/ https://www.yaklass.ru/
YPaBHCHITA https://ege.sdamagia.ru
Torapndmutcckas GyHKis https://resh.edu.ru/office/user/p

5 I p y ' 18 1 rofile/ https://www.yaklass.ru/

orapu(pMUIECKre ypaBHEHUS https://ege.sdamgia.ru
TOHIOHOMETPHUCCKIE BhIDaKCHIS 1 https://resh.edu.ru/office/user/p

6 p p p 22 1 rofile/ https://www.yaklass.ru/
YpaBHCHIA https://ege.sdamgia.ru

https://resh.edu.ru/office/user/p

7 [TocnenoBarenbHOCTH U POTrPeECCUU 10 1 rofile/ https://www.yaklass.ru/

https://ege.sdamgia.ru
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https://resh.edu.ru/office/user/p

Henpepsisasie pynkun. [ponsBoanas 20 1 rofile/ https://www.yaklass.ru/
https://ege.sdamgia.ru
ToBTopeHe, 060BLICHE, CHCTeMATH3ALMA https://resh.edu.ru/office/user/p
. ’ ’ 5 2 rofile/ https://www.yaklass.ru/
SHaHIH https://ege.sdamgia.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



https://resh.edu.ru/office/user/profile/
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7. IOYPOYHOE IVTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB
Ne Hdara
Tema ypoka KonTtpoabubie | IlpakTuyeckne JJIeKTPOHHBbIE H(pOBHIE
n/n Bcero U3yYeHus
padoThI paGoThI odpa3oBaTebHbIE PeCypChl
MHO0XecTBO, OIlepaliiy Ha, 03.09 . .
1 ’ patl . A 1 https://resh.edu.ru/office/user/profile/
MHO>XKECTBAMHU U X CBOUCTBA
2 Jlnarpammbl Ditnepa-Benna 1 04.09 https://www.yaklass.ru/
[TprMeHeHrEe TEOPETHKO- 05.09
3 MHO>KE€CTBEHHOTIO arnapara Jajist 1 https://ege.sdamgia.ru
penieHus 3a1a4
PannonansHble ynca. 08.09
OOBIKHOBEHHEBIE U JECATUUHEIE https://resh.edu.ru/office/user/profile/
4 IpoOH, TIPOLIEHTHI, 1 https://www.yaklass.ru/
OeCKOHEYHbBIE MTEPHUOINUECKUE https://ege.sdamgia.ru
podu
PammonanbHbIe uncia. 10.09
OOBIKHOBEHHEBIE U JECATUUHEIE https://resh.edu.ru/office/user/profile/
5 JIpOoOH, IPOLIEHTHI, 1 https://www.yaklass.ru/
OeCKOHEUYHBIE TIEPHUOMUECKUE https://ege.sdamgia.ru
Ipobu
[Ipumenenue apooeii u 11.09 https://resh.edu.ru/office/user/profile/
6 TIPOIICHTOB JJISl PEIICHUS 1 https://www.yaklass.ru/
MPUKJIAJHBIX 3a1a4 https://ege.sdamgia.ru
[Tpumenenue npobeit u 12.09 https://resh.edu.ru/office/user/profile/
7 MIPOIICHTOB JIJIsI pEIICHUS 1 https://www.yaklass.ru/

MPUKJIAJHBIX 3a1a4

https://ege.sdamgia.ru
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JleMicTBUTENIbHEIC YHCIIA.

15.09

https://resh.edu.ru/office/user/profile/

8 PanmonansHabie 1 https://www.yaklass.ru/
MppaIMOHAIBHBIEC YHCIIa https://ege.sdamgia.ru
9 Apudmerndeckue onepammu ¢ 17.09 https://resh.edu.ru/office/user/profile/
NENCTBUTEIbHBIMH YHACIAMU https://www.yaklass.ru/
Mo1yith ICHCTBHTCIBHONO 18.09 https://resh.edu.ru/office/user/profile/
10 Y N https://www.yaklass.ru/
4qyciia U €ro CBOICTBa ] ;
https://ege.sdamgia.ru
[TpuGxEHHBIC BBIYUCIICHMS, 19.09 ) ]
S — https://resh.edu.ru/office/user/profile/
11 p pyr ’ https://www.yaklass.ru/
MIPUKHIKA I/IVOI_[eHKa pe3ynbpTara https://ege.sdamgia.ru
BBIYUCIICHUN
OCHOBHBIE METO/IbI PEIICHUS 22.09 . .
HEMBIX H APOGHO- https://resh.edu.ru/office/user/profile/
12 p . https://www.yaklass.ru/
paiOHAMLHBIX yPABHCHII 1 https://ege.sdamgia.ru
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIICHUS 24.09 ] ]
HEMBIX H APOGHO- https://resh.edu.ru/office/user/profile/
13 p . https.//www.yaklass.ru/
paiOHAMLHBIX yPABHCHII 1 https://ege.sdamgia.ru
HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS 25.09 ] ]
HeNBIX 1 Apobo- https://resh.edu.ru/office/user/profile/
14 P . https://www.yaklass.ru/
PAIMOHATILHRIX YPaBHEHIH 1 https://ege.sdamgia.ru
HEPABEHCTB
MHorou4sieHb! OT OJHOM 26.09 . .
HepeMeHHOf. [leerue https://resh.edu.ru/office/user/profile/
15 p ) https://Aww.yaklass.ru/

MHOTOYJIEHa Ha MHOTOUJIEH C
octaTtkoM. Teopema be3y

https://ege.sdamgia.ru
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MHOro4j1eH5I ¢ OeJIbIMU

29.09

https://resh.edu.ru/office/user/profile/

16 koa(urmentamu. Teopema https://www.yaklass.ru/
Buera https://ege.sdamgia.ru
y 01.10 https://resh.edu.ru/office/user/profile/
PGLHCHI/IC CUCTEM JIMHCUHBIX
17 . https://www.yaklass.ru/
YPaBHCHHIH https://ege.sdamgia.ru
Pemenue cucteM TMHEHHBIX 02.10 . .
18 . https://resh.edu.ru/office/user/profile/
ypaBHEHHIA
Marpuiia cucTeMbl TUHEHHBIX 03.10
ypaBHeHui. Onpenenurenb . .
MATPHLBL 2X2, €ro https://resh.edu.ru/office/user/profile/
19 P s https://www.yaklass.ru/
T€OMETPUYECKHI CMBICT U . .
. https://ege.sdamgia.ru
CBOMCTBA; BEIYUCIICHUE €TO
3HAYCHUS
Onpenenurens MaTpuilbl 2x2, 06.10 . .
N https://resh.edu.ru/office/user/profile/
€ro TeOMETPUYECKUIN CMBICT U
20 . https://www.yaklass.ru/
CBOMCTBA; BBIUUCIICHUE €TI0 ] )
https://ege.sdamgia.ru
3HAYCHUS
[Ipumenenue onpenenurens 08.10 https://resh.edu.ru/office/user/profile/
21 JUISL PELIEHUS] CUCTEMBI https://www.yaklass.ru/
JIMHEUHBIX YPABHEHUN https://ege.sdamgia.ru
Pewienne nmpukinagHeIx 3a1a4d ¢ 09.10 https://resh.edu.ru/office/user/profile/
22 IIOMOIIIBIO CUCTEMEBI JIMHEHHBIX https://www.yaklass.ru/
YPaBHEHU https://ege.sdamgia.ru
Pewenne npuknaaHeIx 3a1a4 ¢ 10.10 https://resh.edu.ru/office/user/profile/
23 IMOMOIIBIO CUCTEMBI JIMHEHHBIX https://www.yaklass.ru/
YPaBHEHU https://ege.sdamgia.ru
24 KonTtponsHas pabora: 13.10
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"PannonanbHbie ypaBHEHUS U
HepaBeHcTBa. CHCTEMBbI
JIMHEUHBIX ypaBHEHUN"

DyHKIHS, CIIOCOOBI 3aITaHUS 15.10 ] ]
by, BsanmHo oGpaTHbie https://resh.edu.ru/office/user/profile/
25 i ' K p https://ww.yaklass.ru/
(byHKHHIf' OMIOSHILIA https://ege.sdamgia.ru
byHKIni
I'padux KIIHU. 16.10
pacpuc pymki https://resh.edu.ru/office/user/profile/
DneMeHTapHbIe
26 5 https://www.yaklass.ru/
fpeo anSOBaHm rpaguxos https://ege.sdamgia.ru
byHKIHH
OO6nactb onpeneneHus u 17.10
MHO>KECTBO 3Ha4YCHUU https://resh.edu.ru/office/user/profile/
27 dynxuun. Hynu pynknum. https://www.yaklass.ru/
ITpoMexyTkH 3HaK https://ege.sdamgia.ru
[IOCTOSIHCTBA
UeETHbie 1 HEYETHBIC PYHKITUU. 20.10 . .
Meproauueckie GyHKIH https://resh.edu.ru/office/user/profile/
28 0 p yH ' https://www.yaklass.ru/
POMEKYTKM MOHOTOHHOCTH https://ege.sdamgia.ru
byHKIUN
MakcuMymMbl 1 MUHAMYMBI 22.10 . .
(yrxn. HauGombmee u https://resh.edu.ru/office/user/profile/
29 yH ' https://www.yaklass.ru/
HaVMEHbIIIEE 3HAUYECHNE . .
https://ege.sdamgia.ru
(GYHKIINY Ha IPOMEKYTKE
. 23.10 https://resh.edu.ru/office/user/profile/
JIuHeitHas, KBagpaTUYHaAs 1
30 5 N https://www.yaklass.ru/
ApobHO-HeHHA QYHKIHH https://ege.sdamgia.ru
24.10 https://resh.edu.ru/office/user/profile/
31 DJIeMEHTapHOE UCCIIEAOBAHUE U

https://www.yaklass.ru/
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HOCTPOEHHE rPaHKOB ITUX
byHKIMH

https://ege.sdamgia.ru

DJIeMEHTapHOE MCCIICI0BAHUE U 05.11 https://resh.edu.ru/office/user/profile/
32 MOCTPOCHHE TPAPHUKOB ITHX https://www.yaklass.ru/
byHKIUH https://ege.sdamgia.ru
06.11 https:/resh.edu.ru/office/user/profile/
CTeneHp ¢ elbiM
33 https://www.yaklass.ru/
nokazaresnem. bunom HreroTona ] .
https://ege.sdamgia.ru
07.11 https://resh.edu.ru/office/user/profile/
CrerneHs C 1elbIM
34 https://www.yaklass.ru/
nokazaresieM. bunom HproTona ) i
https://ege.sdamgia.ru
Crenennas QyHKIHUA C 10.11 _ _
HATYPATBHBIM 1 LIENbIM https://resh.edu.ru/office/user/profile/
35 P . N https://www.yaklass.ru/
nokazarenem. E€ cBoiicTBa u ) i
https://ege.sdamgia.ru
rpaduk
KonTponbnas padora: 12.11
36 "CrenenHnas pynkuus. E€
cBoiicTBa u rpapuk"
Apudmerndeckuit KOpeHb 1311 https://resh.edu.ru/office/user/profile/
37 HaTypaJbHON CTEIICHH U €0 https://www.yaklass.ru/
CBOMCTBA https://ege.sdamgia.ru
Apudmerndeckuit KOpeHb 14.11 https://resh.edu.ru/office/user/profile/
38 HaTypaJbHOH CTETIEHH U eT0o https://www.yaklass.ru/
CBOMCTBA https://ege.sdamgia.ru
[IpeobpazoBaHust YHMCIOBBIX 17.11 https://resh.edu.ru/office/user/profile/
39 BBIpKEHUH, COMIEpKAIUX https://www.yaklass.ru/
CTEIIEHU U KOPHU https://ege.sdamgia.ru
19.11 https://resh.edu.ru/office/user/profile/
40 [IpeoOpazoBaHus YHCIOBBIX

https://www.yaklass.ru/
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BBIpXECHHI, coAepKaIInX
CTENEHU U KOPHU

https://ege.sdamgia.ru

[TpeobpazoBaHus YUCIOBBIX 20.11 https://resh.edu.ru/office/user/profile/
41 BBIPAKECHUM, COAECPIKALUX https://www.yaklass.ru/

CTEIEHU U KOPHU https://ege.sdamgia.ru

HppanuonaibHble ypaBHEHUS. 21.11 https://resh.edu.ru/office/user/profile/
42 OCHOBHBIE METO/IbI pELICHUS https://www.yaklass.ru/

HMppalrOHAJIbHBIX YPABHEHUI https://ege.sdamgia.ru

HppanunonaibHble ypaBHEHUS. 24.11 https://resh.edu.ru/office/user/profile/
43 OCHOBHBIE METObI PELICHUS https://www.yaklass.ru/

VPPALMOHAJIBHBIX YPABHEHUN https://ege.sdamgia.ru

HppanuonajibHble ypaBHEHUS. 26.11 https://resh.edu.ru/office/user/profile/
44 OCHOBHBIE METO/IbI pEUICHUS https://www.yaklass.ru/

MppalOHaJbHbIX YPABHCHUN https://ege.sdamgia.ru

PaBHOCHIIBHBIE TTEpEX0/IBI B 2711 https://resh.edu.ru/office/user/profile/
45 pPELIEHUU UPPaALMOHATIBHBIX https://www.yaklass.ru/

YpaBHEHUU https://ege.sdamgia.ru

PaBHOCHIIBHBIEC TIEPEXO/IBI B 28.11 https://resh.edu.ru/office/user/profile/
46 PELIEHNHN HPPALMOHAIBHBIX https://www.yaklass.ru/

YPaBHEHUM https://ege.sdamgia.ru

PaBHOCHIIBHBIE TIEPEXO/IBI B 01.12 https://resh.edu.ru/office/user/profile/
47 PELICHUHN UPPALMOHAIIbHBIX https://www.yaklass.ru/

YpaBHEHUI https://ege.sdamgia.ru

PaBHOCHIIBHBIE TIEPEXO/IBI B 03.12 https://resh.edu.ru/office/user/profile/
48 pEIIEHNHN UPPANUOHATIBHBIX https://www.yaklass.ru/

YpaBHEHUU https://ege.sdamgia.ru
49 CaoiicTBa 1 rpaduk KOpHs N-0if 04.12 https://resh.edu.ru/office/user/profile/

CTENEeHU KaK (QyHKIINH

https://www.yaklass.ru/
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00paTHOM CTETICHH C
HaTypaJbHBIM MIOKa3aTeJIeM

https://ege.sdamgia.ru

CgoiicTBa 1 rpaduK KOpHS N-0i 05.12 _ _
CTemeHHu Kax GyHKIHH https://resh.edu.ru/office/user/profile/
50 5 . i https://www.yaklass.ru/
OOPATHON CTCHCHH ¢ https://ege.sdamgia.ru
HATypaJIbHBIM MTOKa3aTeIeM
KonTposbHas pabora: 08.12
51 "CBoiicTBa u rpaduk KOpHS n-
oi1 crenenu. MppauroHanbHbIe
ypaBHEeHHUA"
59 Crenens ¢ paliMOHATIbLHBIM 10.12 https://resh.edu.ru/office/user/profile/
MoKa3aTeyieM 1 €€ CBOMCTBa https://www.yaklass.ru/
Cremets ¢ PALHORATBHEM 11.12 https://resh.edu.ru/office/user/profile/
53 p . . https://www.yaklass.ru/
MoKa3aTeseM U e€ CBOMCTBa ) .
https://ege.sdamgia.ru
54 CreneHs ¢ paliMOHATIbLHBIM 12.12 https://resh.edu.ru/office/user/profile/
MOKa3aTeyieM U €€ CBOMCTBA https://ege.sdamgia.ru
[TokazarenpHast Kiusi, eé 15.12 . .
55 . ymx https://resh.edu.ru/office/user/profile/
CBOIcTBa U rpaduk
Ucnonb3osanue rpapuxa 17.12 https://resh.edu.ru/office/user/profile/
56 (GYHKITHH JUIS pEIICHUS https://www.yaklass.ru/
YpaBHEHUU https://ege.sdamgia.ru
Hcnons3oBanue rpaduka 18.12 https://resh.edu.ru/office/user/profile/
57 (GyHKLINU A7 pelIeHust https://www.yaklass.ru/
YPaBHEHU https://ege.sdamgia.ru
Iloka3aTenbHbIC ypaBHCHHUSL. 19.12 https://resh.edu.ru/office/user/profile/
58 OCHOBHBIE METO/IbI PEIICHUS https://www.yaklass.ru/

MOKa3aTeNbHBIX YpaBHEHUN

https://ege.sdamgia.ru
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IToxasaTennHBIE YpaBHCHUA.

22.12

https://resh.edu.ru/office/user/profile/

59 OCHOBHBIE METO/IbI PEIICHUS https://www.yaklass.ru/
MIOKa3aTeJIbHBIX YPaBHEHUM https://ege.sdamgia.ru
[Toka3aTenbHble ypaBHEHUSI. 24.12 https://resh.edu.ru/office/user/profile/

60 OCHOBHBIE METO/TbI PEIICHHS https://www.yaklass.ru/
MOKa3aTeJIbHbIX YpaBHCHUH https://ege.sdamgia.ru
KonrposasHas padora: 25.12

61 "ITokazarenbHast QYHKIIHSL.

[TokaszarenbHble ypaBHEHUS"
. 26.12 https://resh.edu.ru/office/user/profile/
Jlorapudwm uncna. CoiicTBa

62 https://www.yaklass.ru/

norapuma https://ege.sdamgia.ru
. 29.12 https://resh.edu.ru/office/user/profile/

63 Jlorapugm umena. Croiictsa https://www.yaklass.ru/

noraprpMa https://ege.sdamgia.ru
. 12.01 https://resh.edu.ru/office/user/profile/

64 Jlorapudw umcna. Cotictsa https://www.yaklass.ru/
norapugma https://ege.sdamgia.ru
JleCHTHYHEe W HATYATEHELE 14.01 https://resh.edu.ru/office/user/profile/

65 https://www.yaklass.ru/
norapHQMb! https://ege.sdamgia.ru
JleCHTIRELE  HATYpATBHELE 15.01 https://resh.edu.ru/office/user/profile/

66 https://www.yaklass.ru/
JIOTapHPMEI https://ege.sdamgia.ru
IIpeoGpasopaite Bepaskesuii 16.01 https://resh.edu.ru/office/user/profile/

67 ’ https://www.yaklass.ru/
COAEPAKAINX JIoraprpMbl https://ege.sdamgia.ru
IIpeoGpasosatite BhpaKeHuii 19.01 https://resh.edu.ru/office/user/profile/

68 ’ https://www.yaklass.ru/

CoJIepXKaIIux Jorapudmpl

https://ege.sdamgia.ru
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https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
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[IpeoOpazoBanHue BEIPAKCHUH,

21.01

https://resh.edu.ru/office/user/profile/

69 - https://www.yaklass.ru/
APt P https://ege.sdamgia.ru
22.01 https://resh.edu.ru/office/user/profile/
Jlorapudmuueckas GpyHKIus, : e
70 o CBEﬁS)TBa i Ipa (1)(1%1)1}(,}1 B https://www.yaklass.ru/
p https:/ege.sdamgia.ru
23.01 . i i
Tlorapudmuaeckas byHKIs, https://resh.edu.ru/office/user/profile/
71 & cBoficrsa  rpadhuk https://www.yaklass.ru/
p https://ege.sdamgia.ru
Hcnonb3oBanue rpaduka 26.01 https://resh.edu.ru/office/user/profile/
72 (GyHKIMU A7 peIIeHust https://www.yaklass.ru/
yYpaBHEHUH https://ege.sdamgia.ru
Hcnons3oBanue rpaduka 28.01 https://resh.edu.ru/office/user/profile/
73 (GyHKIMY 114 pereHus https://www.yaklass.ru/
yYpaBHEHUU https://ege.sdamgia.ru
Jlorapudmuueckre ypaBHEHHUS. 29.01 https://resh.edu.ru/office/user/profile/
74 OCHOBHbIE METO/IBI PEIICHUSI https://www.yaklass.ru/
Norapu(pMUIECKUX ypaBHEHUH https://ege.sdamgia.ru
Jlorapudmuueckue ypaBHEHHUS. 30.01 https://resh.edu.ru/office/user/profile/
75 OCHOBHBIE METOJIBI PEIICHHSI https://www.yaklass.ru/
Jorapu(GpMHUIECKUX YpaBHEHHI https://ege.sdamgia.ru
JlorapupMudeckre ypaBHEHMS.. 02.02 https:/resh.edu.ru/office/user/profile/
76 OCHOBHBIE METO/IbI pELICHUS https://www.yaklass.ru/
norapu(MHUUECKUX YpaBHEHHMIT https://ege.sdamgia.ru
PaBHOCHJILHBIE IEPEXOIBI B 04.02 https:/resh.edu.ru/office/user/profile/
77 pelLIeHnH Jorapu(pMUIECKUX https://www.yaklass.ru/
YpaBHEHHU https://ege.sdamgia.ru
28 PaBHOCHIIBHBIE TIEPEXO/IBI B 05.02 https://resh.edu.ru/office/user/profile/

peeHnn IorapuMUIECKUX

https://www.yaklass.ru/
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YpaBHEHUI https://ege.sdamgia.ru

KonTponbHas paboTa: 06.02
79 "Jlorapudmuyeckast pyHKIuS.

Jlorapudmuueckue ypaBHeHHs"

Cunyc, KOCHHYC, TAHTEHC 1 09.02 https://resh.edu.ru/office/user/profile/
80 KOTaHT'€HC YHUCIIOBOTO https://www.yaklass.ru/

aprymMeHTa https://ege.sdamgia.ru

Cunyc, KOCHHYC, TAHT€HC U 11.02 https://resh.edu.ru/office/user/profile/
81 KOTaHI'€HC YHCIIOBOI'O https://www.yaklass.ru/

aprymMeHTa https://ege.sdamgia.ru

APpKCHHYC, apKKOCHHYC 1 12.02 https://resh.edu.ru/office/user/profile/
82 ApKTaHTE€HC YUCIOBOTO https://www.yaklass.ru/

apryMeHTa https://ege.sdamgia.ru

APKCHHYC, apKKOCHHYC 13.02 https://resh.edu.ru/office/user/profile/
83 ApKTaHTEHC YHUCIIOBOTO https://www.yaklass.ru/

apryMeHTa https://ege.sdamgia.ru

TpuroHoMeTpHYeCKast 16.02 https://resh.edu.ru/office/user/profile/
84 OKPY>KHOCTb, OIPEIENCHHE https://www.yaklass.ru/

TPUTOHOMETPHUUECKUX (DYHKIIHIA https://ege.sdamgia.ru

YUCIIOBOTO apryMeHTa

Tpuronomerpuyeckas 18.02 https://resh.edu.ru/office/user/profile/
g5 OKPY)XHOCTb, OIIPEICTICHUE https://vvww.vakle_lss.ru/

TPUTOHOMETPHUUECKUX (DYHKIIHIA https://ege.sdamgia.ru

YUCIIOBOTO apryMeHTa

OCHOBHbIE 19.02 https://resh.edu.ru/office/user/profile/
86 TPUTOHOMETPUIECKHE https://www.yaklass.ru/

(GopMyIIBI https://ege.sdamgia.ru
87 OCHOBHBIC 20.02 https://resh.edu.ru/office/user/profile/
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TPUTOHOMETPUYECKUE https://www.yaklass.ru/

hopmy.sl https://ege.sdamgia.ru

OCHOBHBIC 25.02 https://resh.edu.ru/office/user/profile/
88 TPUTOHOMETPUYECKUE https://www.yaklass.ru/

dbopmysl https://ege.sdamgia.ru

OcHOBHBIE 26.02 https:/resh.edu.ru/office/user/profile/
89 TPUTOHOMETPHUYECKHUE https://www.yaklass.ru/

dopMmyuIsI https://ege.sdamgia.ru

ITpeobpasoBanne 21.02 https:/resh.edu.ru/office/user/profile/
90 TPUTOHOMETPUYECKUX https://www.yaklass.ru/

BbIpa)KEHU I https://ege.sdamgia.ru

ITpeobpasoBanne 02.03 https:/resh.edu.ru/office/user/profile/
91 TPUTOHOMETPUUIECCKUX https://www.yaklass.ru/

BbIpa)KEHU I https://ege.sdamgia.ru

IIpeobpaszoBanue 04.03 https://resh.edu.ru/office/user/profile/
92 TPUTOHOMETPUUYECKUX https://www.yaklass.ru/

BBIPAKECHUN https://ege.sdamgia.ru

I[TpeobpasoBanue 05.03 https:/resh.edu.ru/office/user/profile/
93 TPUTOHOMETPHUYECCKUX https://www.yaklass.ru/

BBIPAYKEHMH https://ege.sdamgia.ru

p 06.03 https:/resh.edu.ru/office/user/profile/

CIIIEHUE TPUTOHOMETPHUUCCKUX

94 ABHEHIH https://www.yaklass.ru/

YpaBHe https://ege.sdamgia.ru

P 11.03 https://resh.edu.ru/office/user/profile/

CIIIEHUE TPUTOHOMETPHUUCCKUX

95 ABHeHI https://www.yaklass.ru/

P https://ege.sdamgia.ru

12.03 : i i

PellICHHE TPHIOHOMETPHUCCKHIX https://resh.edu.ru/office/user/profile/

96 https://www.yaklass.ru/

YpaBHEHUI

https://ege.sdamgia.ru
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Pemrenne TPUTOHOMECTPHUUCCKUX

13.03

https://resh.edu.ru/office/user/profile/

97 . https://www.yaklass.ru/
YPaBHCHUH https://ege.sdamgia.ru
PellicHIe TPHIOHOMETPIECKIX 16.03 https://resh.edu.ru/office/user/profile/
98 . https://www.yaklass.ru/
YPaBHCHUH https://ege.sdamgia.ru
Pele I TPHIOHOMETPHHECKIX 18.03 https://resh.edu.ru/office/user/profile/
99 . https://www.yaklass.ru/
YPaBHCHUH https://ege.sdamgia.ru
PetIeHIE TPHIOHOMETPIECKIX 19.03 https://resh.edu.ru/office/user/profile/
100 . https://www.yaklass.ru/
YPaBHCHIH https://ege.sdamgia.ru
KoHnTponpHas padora: 20.03
"TpuroHoMeTpuyecKue
101 BBIPAXKCHUS U
TPUTOHOMETPUYECKHE
ypaBHEeHMS"
IMocienoBaTenbHOCTH, 23.03 https://resh.edu.ru/office/user/profile/
CIOCOOBI 3aJaHuUs https://www.yaklass.ru/
102 nociegoBarensHocTeil. Meron https://ege.sdamgia.ru
MaTeMaTHYECKON MHTYKIIHH
MOHOTOHHBIE H OrPaHHYCHHBIC 25.03 https://resh.edu.ru/office/user/profile/
103 MoCJIeI0BaTeNbHOCTH. McTOpus https://www.yaklass.ru/
aHaaM3a OECKOHEYHO MAaJIbIX https://ege.sdamgia.ru
26.03 https://resh.edu.ru/office/user/profile/
104 Apudmerndeckas mporpeccus https://www.yaklass.ru/
https://ege.sdamgia.ru
27.03 https://resh.edu.ru/office/user/profile/
105 I'eomerpuueckas mporpeccus https://www.yaklass.ru/

https://ege.sdamgia.ru
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beckoneuno yobiBaroias

06.04

https://resh.edu.ru/office/user/profile/

106 FeOMETpHHECKAs IPOrPeCCHs https://www.yaklass.ru/
https://ege.sdamgia.ru

CymMMa 6eCKOHEUHO 08.04 https:/resh.edu.ru/office/user/profile/
107 yOBbIBaro1eil reoMeTpUYEeCKOn https://www.yaklass.ru/

IPOrpeccHu https://ege.sdamgia.ru

JIuHeiHbIH 1 09.04 https://resh.edu.ru/office/user/profile/
108 HKCIOHEHIMAIBHBIN POCT. https://www.vaklzflss.ru/

Yucio e. DopMyIIa CI0KHBIX https://ege.sdamgia.ru

HPOLICHTOB

JIuHeHHBIH 1 10.04 https://resh.edu.ru/office/user/profile/
109 HKCIOHEHIMAIBHBIN POCT. https://www.vaklzflss.ru/

Yuciio e. DopMyna CI0KHBIX https://ege.sdamgia.ru

TIPOLIEHTOB

Hcronb30BaHue NPOrPecCHt 13.04 https://resh.edu.ru/office/user/profile/
110 JUISI pELLIEHUS] peaIbHBIX 3a]1a4 https://www.yaklass.ru/

NPUKIIATHOTO XapaKTepa https://ege.sdamgia.ru

KoHTponbHast paboTa: 15.04
111 "l[TocmemoBaTeIbHOCTH U

nporpeccun’

HenpepbIBHBIe (hyHKLIHH H X 16.04 https://resh.edu.ru/office/user/profile/
112 . https://www.yaklass.ru/

cporctsa https://ege.sdamgia.ru

T 17.04 https://resh.edu.ru/office/user/profile/

OuKa pa3phIBa. ACHMIITOTHI
113 S S— https://www.yaklass.ru/
https://ege.sdamgia.ru

Cofictsa (yniuit 20.04 https://resh.edu.ru/office/user/profile/

114 https://www.yaklass.ru/

HENPEPBIBHBIX Ha OTPE3KE

https://ege.sdamgia.ru
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CaoiicTBa QyHKITHI

22.04

https://resh.edu.ru/office/user/profile/

115 https://www.yaklass.ru/

HCTIPEPBIBHDIX Ha OTPE3KE https://ege.sdamgia.ru

MeTox MHTepBIOB A 23.04 https://resh.edu.ru/office/user/profile/
116 https://www.yaklass.ru/

PCILICHUA HCPABCHCTR https://ege.sdamgia.ru

Merox HHTepBatOB U1 24.04 https://resh.edu.ru/office/user/profile/
117 https.//www.yaklass.ru/

PCILICHUA HCPABCHCTR https://ege.sdamgia.ru

MeTox HHTEpBANOB /1A 27.04 https://resh.edu.ru/office/user/profile/
118 https://www.yaklass.ru/

DCILICHHA HEPAaBeHCTB https://ege.sdamgia.ru

ITpuMeHeHKE CBOMCTB 29.04 https:/resh.edu.ru/office/user/profile/
119 HETIPEPBIBHBIX QYHKIUH 17151 https://www.yaklass.ru/

peleHus 3a1a4 https://ege.sdamgia.ru

I[IpuMeHeHue CBOICTB 30.04 https://resh.edu.ru/office/user/profile/
120 HeNpepbIBHBIX HYHKIIUIA JJIsT https://www.yaklass.ru/

pelenus 3aaad https://ege.sdamgia.ru

[lepBast 1 BTOPas MPOUSBOIbIE 04.05 https://resh.edu.ru/office/user/profile/
121 https://www.yaklass.ru/

pymictm https://ege.sdamgia.ru

Onpenenenne, 06.05 https://resh.edu.ru/office/user/profile/
122 TEOMETPUUECKHI CMBICIT https://www.yaklass.ru/

TIPOH3BOIHOI https://ege.sdamgia.ru

Onpeenene, disaeckit 07.05 https://resh.edu.ru/office/user/profile/
123 N https://www.yaklass.ru/

CMBICT IPOM3BO/IHON https://ege.sdamgia.ru

VpaBHEHHE KacaTeNbHO K 08.05 https://resh.edu.ru/office/user/profile/
124 https://www.yaklass.ru/

rpaduky GyHKIIHIH

https://ege.sdamgia.ru
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125

VYpaBHeHUE KacaTeIbHOM K

13.05

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

rpaduKy dysKim https://ege.sdamgia.ru
[TpOH3BOIbIE HIEMEHTADHbIX 14.05 https://resh.edu.ru/office/user/profile/
126 F— https://www.yaklass.ru/
YHKN https://ege.sdamgia.ru
n 15.05 https:/resh.edu.ru/office/user/profile/
POU3BOJIHBIE DJIEMEHTAPHBIX
127 Fo— https://www.yaklass.ru/
YHIEH https://ege.sdamgia.ru
T[Ipon3BoHAS CYMME, 18.05 https://resh.edu.ru/office/user/profile/
128 MIPOU3BEICHHUS, YACTHOTO U https://www.yaklass.ru/
KOMOO3UIINU q)yHKHI/Iﬁ https://ege.sdamgia.ru
[Tpou3BoOIHAS CYMMEI, 20.05 https:/resh.edu.ru/office/user/profile/
129 TPOM3BEICHHUS, YACTHOTO U https://www.yaklass.ru/
KOMIO3UIMH (yHKITHi https://ege.sdamgia.ru
[Ipou3BoiHAS CYMMEI, 21.05 https://resh.edu.ru/office/user/profile/
130 MIPOU3BEICHHUS, YACTHOTO U https://www.yaklass.ru/
KOMITO3ULIUY (PyHKLINI https://ege.sdamgia.ru
131 KonTponbHas pabora: 22.05
"ITponzBonHas"
I[ToBTOpeHnne, 0600IIeHNE, 25.05 https://resh.edu.ru/office/user/profile/
132 CHUCTEMAaTU3alUs 3HAHWN: https://www.yaklass.ru/
"YpaBHeHHs" https://ege.sdamgia.ru
[TosTOpenue, 06001IeHN E, 25.05 https://resh.edu.ru/office/user/profile/
133 cUucTEeMaTU3aIus 3HaHUM: https://www.yaklass.ru/
"®ynkunn" https://ege.sdamgia.ru
134 HToroBas KOHTpOJIbHAs paboTa 26.05
135 HroroBast kKoHTpoIBHAs paboTa 26.05
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OBIIEE KOJIMYECTBO YHACOB I10
[TPOI'PAMME
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8. NPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS
OCHOBHOMI OBPA3OBATEJIbHON TPOI'PAMMBI

10 KJIACC
Kon IIpoBepsiemble NpeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
nposepsieMoro | o0pa3oBaTeJbHOI MPOrPaAMMBbI CPeIHEro 001ero 00pa3oBaHus
pe3yJibTaTa
1 Yucna v BEIYUCIICHUS
11 OnepupoBaTb MOHATHUSAMHU: pPALMOHAIBHOE M JEHCTBUTENIBHOE YHCIIO,
OOBIKHOBEHHAsI U AECATUYHAs IpOOb, IPOLICHTHI
1.2 BemonHsaTe  apudmMerndyeckue  omepauuMd € palMOHAJIBHBIMU |
JIeCTBUTEIIBHBIMU YHUCIIAMHU
13 BemonHsaTe  mpuOMMOKEHHBIE  BBIYMCIEHHS,  WMCHONB3YS  IpaBHia
OKPYIJICHUS, JIeNaTh NPUKUAKY U OLICHKY Pe3yJIbTaTa BbIUMCIICHUH
14 OnepupoBaTh HNOHATUSMM: CTENEHb C LIE€JIbIM IIOKa3aTelleM, CTaHJapTHas
dopma 3ammcu JAEHCTBUTEIBHOTO YHMCIA, KOPEHb HATYpPaAIbHOW CTETICHHU;
UCIMOJIb30BaTh MOAXOANIYI0 (OpMY 3alMCU JEHCTBUTENBHBIX YUCEN Ui
peLIeHHs TPAKTHYECKHX 33/1a4 U IPEACTABICHHUS JAHHBIX
15 OnepupoBaTb NOHATUSAMU: CUHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJILHOTO YIJIa;
UCIIONIb30BAaTh  3aUCh  TPOM3BOJILHOTO  yriaa  4epe3  OoOpaTHbIE
TPUTOHOMETPHUYECKUE (QYHKLUU
2 YpaBHEHUS U HEPABEHCTBA
2.1 OnepupoBaTh MOHATUSMHU: TOKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, LIEJIOE,
panroHaIbHOE, UppalMOHATIBLHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
2.2 BeinonusaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUH U peliaTh
TPUTOHOMETPHUYECKUE YPABHEHHS
2.3 BeimonHATe ipeoOpa3oBaHus HENbIX, PAMOHAIBHBIX U HpPPalMOHAIBHBIX
BBID@KEHUII M pemaTb OCHOBHBIE THUIMBl I€NbIX, palMOHAIbHBIX U
UppaIMOHATFHBIX YPaBHEHHUI M HEPABEHCTB
2.4 [TpuMeHATH ypaBHEHMS M HEPABEHCTBA JUIS PEILICHUS MaTeMaTUYeCKHX
3aJ1a4 U 3a]1a4 U3 pa3JIu4HbIX 00JacTeil HayKU U peaIbHOM KU3HU
2.5 MogenupoBaTh peajbHbIE CUTYallMM Ha s3bIKE anreOpbl, COCTaBIAThH
BBIPO)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3a/la4M, WCCIIECAOBAThH
MIOCTPOCHHbIE MOJIENIU C MCIIOJIB30BAaHUEM aliapara ajareopsl
3 OyHKIMH U TpaPuKu
3.1 OnepupoBaTh MOHATUAMH: (PYHKIHS, cIOCOOBI 3ajaHus (QYHKIIMU, 00JacTh
ornpezieNieHusl © MHOKECTBO 3HaUeHU I QyHKIUHU, rpaduk pyHKIINH, B3AUMHO
oOpartHble GYHKIUU
3.2 OnepupoBaTh TOHATHAMH: UYETHOCTh M HEUYETHOCTh (YHKIUH, HYIN
(GYHKLMHU, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA
3.3 Hcnonp3oBate rpaduku GyHKIUH U peIIeHAsT ypaBHEHHN
3.4 Crpoutb u untath rpaduku JTUHEHHON QYHKIINH, KBaIPATUUHON QYHKINH,
CTeNeHHON (DYHKIIMU C LEJIBIM MTOKa3aTesIeM
3.5 Ucnonws3oBare rpaduku (QyHKUMNA A8 HMCCIEIOBAHUS IPOLIECCOB H
3aBUCUMOCTEH TpU pElIeHUH 3a/7ad U3 JIPYrux y4eOHBIX MpPEIMETOB U
peasbHOM JKU3HU, BEIpAXKaTh (POPMYJIaMH 3aBUCUMOCTU MEKAY BETMYMHAMU
4 Hauana maremaTrueckoro aHaausa




4.1 OnepupoBaTh MOHATHSIMU: TOCIEIOBATEIBHOCTD, apupMeTHYeCKas |
reoMeTpHUecKas MPorpeccun

4.2 OnepupoBaTb MOHATHSAMU: OECKOHEYHO YOBbIBaIOLasi TeOMETpUYecKast
nporpeccusi, cyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MPOrPECCUH

4.3 3aaBatTh MOCIEIOBATEIILHOCTH Pa3IMYHBIME CLIOCOOAMU

4.4 Hcnonb30BaTh  CBOMCTBA MOCIENOBATEIBHOCTEM U TpOrpeccuil s
pellIeHus peajbHBIX 3a1a4 MPUKIAJHOTO XapakTepa

5 MHo>xecTBa U JIOTHKA

5.1 OrnepupoBaTh MOHATUSIMU: MHOKECTBO, OTEPALIUH HAJT MHOXECTBAMU

5.2 Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar Juisi  ONMHCAHUs
pealIbHBIX MPOLIECCOB U SIBICHUMN, IPU PEILICHUU 3a]1a4 U3 IPYruX y4eOHBIX
IPEIMETOB

53 OnepupoBaTb  MOHATHSIMU:  OIpENEJIEHUE,  Teopema,  CIE/ICTBUE,
JIOKa3aTeJIbCTBO

9. NPOBEPSEMBIE DJIEMEHTbI COJAEPKAHUS

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COJIEPKAHUSA
Kon
1 Uucna v BBIYHCICHUS
1.1 Paumonanshbie yncina. OOBIKHOBEHHBIE U ACCATUYHBIC IPOOH, TPOLIEHTHI, 0ECKOHEYHBIC
nepuoandeckue ApoOu. ApudMeTHdeckre onepanud ¢ paluoHaIbHBIMUA YHCIAMH,
npeoOpa3oBaHUsl YMCIIOBBIX BBIpaXeHHU. [IpuMmeHeHue npoOeil M TPOLEHTOB JUIS
peleHyst MPUKJIAAHBIX 33734 U3 pa3IMyHbIX OTpacieil 3HaHUH U peasbHOM KU3HU
1.2 | [leiictBuTenbHbIe uncna. ParoHanbHble U MppalMoHaIbHbIE Yncia. ApudmMeTnyeckne
Ollepaluu C JEHCTBUTENbHBIMH YHclamMu. [IpuOnmKEHHBIE BBIYMCIICHUS, IpaBHIIA
OKpYTJIEHUS], TPUKKUJIKA U OLICHKA Pe3yJIbTaTa BhIYUCICHHUH
13 Crenens ¢ nenbiM nokazatenem. CranaaptHas Gopma 3aucu IeMCTBUTEIHLHOTO YUCTIa.
Vcnonb3oBanue moaxosiiel GopMbl 3amucu JAEHCTBUTEIbHBIX YHMCEN I PELIeHUs
MPAKTUYECKUX 33/1a4 U NPEACTABICHHUS JAHHBIX
14 | Apudmernueckuil KopeHb HaTypanbHOH creneHu. [leiicTBus ¢ apudmMeTHuecKumMu
KOPHSIMH HAaTypaJIbHOW CTETIEHU
15 | Cunyc, KOCHMHYC M TaHI€HC YHCIOBOTO apryMmeHTra. ApKCHHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apryMEHTa
2 VYpaBHEeHMs U HEpAaBEHCTBA
21 ToxaecTBa U TOXKAECTBEHHBIE MPEOOPA3OBAHUS
2.2 | TlpeoOpa3oBaHHE TPUTOHOMETPHUYECKHUX BhIpaKeHNH. OCHOBHBIE TPUTOHOMETPHYECCKUE
hopmyIIbl
2.3 | VYpaBHeHHE, KOpPECHb YypaBHEHHA. HepaBeHCTBO, pelieHHe HepaBeHCTBa. Meron
WHTEPBAIOB
2.4 | Pemenue nenbix ¥ JpoOHO-pALIMOHATIBHBIX YPABHEHUN 1 HEPAaBEHCTB
2.5 | Pemlenue uppanoHaNbHBIX YpaBHEHHUH U HEPABEHCTB
2.6 | Pemenne TPUTOHOMETPUYECKUX YPABHEHUI
2.7 | TlpumeHeHHWe ypaBHEHHI U HEPABEHCTB K PEIICHUIO MaTEMAaTHYECKHX 3a/1a4 1 33/1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM KU3HU
3 OyHKIMH U TpadhuKu
3.1 @Oynkius, cnocoObl 3amanus ¢yHkiuu. I'paduk GyHknuu. BzanmHO 0oOpaTHBIE

byHKIINN




3.2 OOCnactb ompeAeneHUss W MHOXKECTBO 3HaueHMH ¢yHkumu. Hymn ¢ysKimm.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE PYHKIUU
3.3 CrenenHast GyHKIIUS C HATypaIBHBIM M IIETBIM MTOKaszareneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHsI N-0il CTETICHU
3.4 | TpuroHomerpuyeckas OKPYKHOCTb, ONpPEACICHUE TPUTOHOMETPHUECKUX (QYHKUIUI
YHCIIOBOTO apryMeHTa
4 Hauvana marematndeckoro anaimsa
4.1 | IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS  IOCIENOBaTeIbHOCTEH. MOHOTOHHBIE
MIOCJIEA0BATEIbHOCTH
42 | Apudpmernyeckas ¢ TeOMeTpHUYecKas Tporpeccur. beckoHewyHo —yObIBarommiast
reomerpuueckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOLIEH TeOMETpHUYECKON
nporpeccuu. dopmyna CcIoXHBIX MpoLeHTOB. lcmoib30oBaHWE MPOrpeccUuu s
pelIeHHsI peabHbIX 33124 IPUKIAJIHOTO XapaKkTepa
5 MHoOXecTBa U JIOTHKA
5.1 | MHoxecTBO, onepanuu HaJq MHOXKecTBaMU. J{luarpammel Ditnepa — Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO arnapaTa JijIsl OIMCAaHUs PeaIbHBIX MPOLIECCOB U SIBICHUH,
IIPH PEIICHUH 33]a4 U3 IPYTUX YYEOHBIX PEAMETOB
5.2 Ornpenenenue, TeopeMa, CIeICTBHE, TOKA3aTEIbCTBO
10. MPOBEPSIEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHMUS K

PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM

IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon

HpOBepﬂeMble Tpeﬁonam/m K IIPEAMETHBIM pe3yJibTaTaM 0CBOCHUSA

NpPOBEPSIEMOT0 OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHero 0411ero
TpeOOBaHUSA o0pa3oBaHusi




Brnamenme MeTomamm J0Ka3aTeNbCTB, alTOPUTMAMU pEIICHUS 3a7ad;
yMeHue (OPMYIHPOBATh W ONEPHPOBATH MOHATUSMH: OIpPEICIICHHE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0OKA3aTEIbCTBO,
PaBHOCWIIbHBIC (OPMYJIMPOBKH; MPUMEHITh UX; YMEHHE (HOPMYIHPOBATH
oOpaTHOE ¥ TPOTUBOIOJIOKHOE YTBEPXKJICHUE, MPUBOAUTH MPHUMEPHI U
KOHTPIPUMEPBI, KCIIOJIb30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUU;
MIPOBONTH JOKA3aTEIbHBIC PACCYKICHUS TP PEIICHUH 33]1a4, OIECHUBATh
JIOTHYECKYI0  TMPAaBWIBHOCTh  PACCYXJICHWH; YMEHHE OIEpPHpPOBAThH
MOHATHSIMH: MHOKECTBO, MOJMHOECTBO, OIEpAIlliU HaJ] MHOXKECTBAMU;
YMEHUE UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arliapar Jijisi ONUCaHUs
pEATbHBIX MPOIIECCOB U SBICHUHN M MPU PEIICHUU 337a4, B TOM YHCIIE U3
JIPYTUX YYEOHBIX MPEIMETOB; YMEHHUE OIEPUPOBaTh MOHATHAMH: rpad,
CBsI3HBIN Tpad, nepeBo, UKI, Tpad HA IUIOCKOCTH; YMEHHE 3aJaBaTh U
OIKCHIBATh TPadbl Pa3IMUYHBIMU CIIOCOOAMH; MCIOIB30BaTh Ipadbl MPU

PCUICHUHU 3a1a4

YMeHue onepupoBaTh NOHITHSAMM: HATypaJbHOE YHUCIIO, LEJI0€ YHUCIIO,
CTEIEHb C LIEJIbIM I10Ka3aTelleM, KOpEeHb HaTypajlbHOW CTENEHH, CTENEHb C
paloHaIbHBIM MOKA3aTeJIeM, CTENEHb C JACHCTBUTENBHBIM IOKa3aTeseM,
jJorapudM YHCIA, CHUHYC, KOCMHYC M TAaHI'€HC IPOU3BOJILHOTO 4YHCIA,
OCTaTOK IO MOJIYJI0, PALUOHAJIBHOE YHUCIIO, UPPALMOHAIBHOE 4YHCIIO,
MHO>KECTBA HaTypaJIbHbIX, LIEJIBIX, PALIMOHAIBHBIX, IEHCTBUTEIIBHBIX YUCEIL;
YMEHHE HCIONb30BaTh MPU3HAKH JIEIMMOCTH, HAMMEHbIIUN OOIIMii
JIeTUTeNh U HauMeHblIIee o011iee KpaTHOe, anroput™ EBkina npu pemeHnn
3aJ1a4; 3HAKOMCTBO C Pa3JINYHBIMU O3UIIMOHHBIMUA CUCTEMAMH CUUCIICHUS;
YMEHUE BBITIOJIHATH BEIYUCIIEHHE 3HAYCHUI 1 TPeoOpa30BaHuUs BhIPAKECHUN
CO CTEeMeHsIMH U JorapudpmMamu, npeoOpa3zoBaHusl IPOOHO- pallMOHAIBHBIX
BBIDQKEHUI; YMEHHE OIEpUPOBATH TOHATUSMHU: I1OCIEI0BATEIBHOCTD,
apudmernyeckass MpOrpeccusi, TeoMeTpuyecKas

nporpeccusi, OECKOHEYHO YyObIBaroIlasi TIeoMeTpuYecKas IpOrpeccus;




YMEHHUE 3a/aBaTh IOCJIECIOBATEILHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHHUE ONEPUPOBATH MOHATUSAMHU: KOMIUICKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb W apryMEHT
KOMIUIGKCHOTO  4ucia, ¢GopMa  3alMuCH  KOMIUICKCHBIX  YHCEI
(reomeTpuieckas, TpPUTOHOMETpHUUYECKass © aireOpawdeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECKUE JEUCTBHS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOJUTH MIPUMEPHI UCMOIB30BAHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUSIMH:  MaTpuma 2x2 u  3x3, onpenenuTesib  MaTpHIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIITUTEILA

YMeHHE ONIepUpOBaTh IMOHATUAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
NOoKa3aTebHble, CTENEHHbIE, JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEpUPOBATh ITOHATUAMM:
TOX/AECTBO, TOXJECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHHME, HEPABEHCTBO,
CUCTEMa YPaBHEHUW M HEPABEHCTB, PAaBHOCWIBHOCTb YpPaBHEHWI,
HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh yPAaBHEHUS, HEPABECHCTBA U CUCTEMBI
C IIOMOIIBIO DPa3IUYHBIX IPUEMOB; PEIIATh YPAaBHEHMs, HEPABEHCTBA U
CUCTEMBl C IIapaMeTpPOM; IPUMEHATb YPABHEHMs, HEPABEHCTBA, HX
CUCTEMBI JUIsI PEIICHUS MaTeMaTH4YEeCKUX

3ala4 1 3a71a4 U3 pa3JInYHbIX obOmacren HAayKHU U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh MNOHATUSMM: (QYHKIMS, YETHOCTh (DYHKIHH,
MEePUOJUYHOCTh (YHKIUH, OTPaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKIUHM, HauOojblllee W HAUMEHbIEe 3HAYECHHUS
(YyHKIIMM HAa TPOMEXKYTKE, HempepblBHAs (YHKIUS, aCUMIITOTHI rpaduka
¢GyHKIMH, TiepBas U BTOpas NMPOU3BOAHAS (DYHKIMH, F€OMETPUYECKUN U
¢u3nuecKkuii CMbBICI TPOM3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbII
UHTErpaj; yMEHHE HaxOIUTh AaCUMNTOTHl Tpaduka (yHKIHUU; YMEHHE
BBIYUCIISTH IPOU3BOJIHBIE CYMMBI, TPOU3BEIECHHUS, YACTHOTO M KOMIIO3UIINH
(GyHKIMH, HAXOAUTh YpaBHEHHE KacaTelbHOH K Tpaduky GyHKIUN; yMeHue
HaXOJUTh MPOU3BOAHBIC AIIEMEHTAPHBIX (YHKIIHI; YMEHUE HCIOJb30BaTh
MPOU3BOJIHYIO JJISl MCCIENOBaHUS (DYHKIMM, HaXOOUTh HaMOOJbIINE U
HauMEHbBIINE 3HAYEHUS (QYHKIMM; CTPOUTh TpaduKU MHOTOYJIEHOB C
HCIIOJIb30BAaHUEM  amlMapaTa MaTEMaTHYECKOIO aHalu3a; IPHUMEHATH
MIPOU3BOJIHYIO JUIsl HAXOKICHUS HAUTYYIIIEro PellieHnss B MPHUKJIAJHbIX, B
TOM YHUCIJIE COLMAIbHO-)KOHOMHUYECKUX H

(bu3nUecKrx 3a7adax; HaXOAUTh IJIOMAAN U 0OBEMBI (PUTYpP C MOMOIIBIO




HUHTCrpajia, NpUBOAUTH IMPUMEPBI MATEMATHYCCKOIO MOACIUPOBAHUA C

oMoIIIbio ¢ depeHITnaTbHBIX YPpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIUH, oOpaTHas (QyHKIHS,
KoMIo3uuusi (QyHKIUH, JuHEHHas (yHKOMA, KBaapaTuyHas (QyHKIWA,
pauMoHanbpHass (QYHKLUUSA, CTeNeHHass (QYHKLIUSA, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas M
norapupmuueckass (QyHKIMH; YMEHHE CTPOUTh TIpadUKd HU3YyYEHHBIX
(GyHKIMH, BBIOIHATH TpeoOpa3oBanus rpadukoB GpyHKIUI, HCIOIB30BATH
rpaduKu A5 U3Y4EHUs MPOLECCOB U 3aBUCUMOCTEH, NPH PEILICHUH 3a7a4
U3 IpYTUX y4eOHBIX MPEIMETOB W 33aJad U3 PEalbHOW JKU3HU; BBIPAXKATh
(dbopMynaMy 3aBUCUMOCTH MEXAY BEIMUYMHAMU; UCIIOJIb30BaTh CBOMCTBA U
rpaduky QYHKIUH Ui pelIeHus] ypaBHEHHMH, HEpaBEHCTB W 33Jad  C
napameTpamu; H300paxaTh Ha KOOpPAWHATHOW

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJlaud pPa3HbIX THUIIOB (B TOM 4YHCIE Ha
IIPOLEHTHI, JOJM U 4YacTH, HA JABM)KEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOrH, 3aJjaud U3 00JIACTH YNPaBJICHUS JIUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBIATh BBIPAKEHMsI, YpaBHEHHs, HEPABEHCTBA M HX
CHUCTEMBI IO YCJIOBHIO 3aJa4d, HCCIENOBATh IOIYYEHHOE DEIICHUE U
OLIEHUBAaTh IPaBIONOAOOHOCTh pE3ylIbTaTOB, YMEHHME MOJIEIUPOBAThH
peanbHbBle CUTyallMd Ha S3BIKE MATEMATHKH; COCTaBIIATH BBIPAKECHMUS,
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
MOCTPOEHHBIE  MOJEIM C  MCIOJb30BAaHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpeHee apudMeThuecKkoe, MeanaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAUEHUs, pa3Max, TUCIIEPCHUsl, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0opa; YMEHUE H3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMaINIO, TPEICTABICHHYIO B TaOJMIIaX, HA AUarpammax, rpadukax,
OTPaXKAIOIYI0 CBOICTBA peajbHBIX MPOLIECCOB U SBJICHUH; MPEACTaBIATh
“HpOpMANUIO C TIOMOIIBIO TaONWII W JUarpaMM; HCCIIEIOBaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TrpaduuecKkux
METOIOB U JIEKTPOHHBIX CPEICTB; rpad)iueCcK UCCIEA0BATh COBMECTHBIC

Ha6J'IIO,Z[CHI/ISI C IOMOUIBIO IUarpaMm pacCCUBaHud U JIMHEMHOMN perpeccun

YMeHue onepupoBaTb IOHATHUSMHU: CIIy4alHBIA ONBIT U CIydalHOE

COOBITHE, BEPOSTHOCTh CIY4YallHOrO COOBITHS; YMEHHE BBIYHUCIIATH




BEPOSITHOCTh C HCIOJNB30BaHWEM Tpauyeckux METOJO0B; TNPHUMEHSThH
(bOopMyIIBI CIOKEHHST M YMHOXKEHHS BEpOSITHOCTEH, (opmyiy momHoOH
BeposATHOCTH, Gopmyny bepHymnu, komOuHATOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pEAITbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
MOHATUSIMH:  CIIydaiiHasi BEJNWYHMHA, paclpeleieHue BEpOSTHOCTEH,
MaTeMaTU4ecKoe OXXKUIAaHUE, IUCIEPCUsl W CTaHIApTHOE OTKJIOHEHHUE
CIlyyailHOH  BEeNWYMHBL, (YHKIWU paclpeieiieHus U  IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTeIbHOTO ¥ HOPMAIBHOTO paclpeelIeHU; YMEHUe
WCIOJIb30BATh CBOMCTBA M3YUYECHHBIX pacHpeAeieHUN Ui PELIeHus 3ajad;
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIIMX YHCEJ, METOABI BHIOOPOYHBIX
WCCIICIOBAHHI; YMEHHE IPUBOIUTH IIPUMEPHI MTPOSIBICHUS 3aKOHA OOIBIINX
qHceNl B IPUPOIHBIX M OOLICCTBEHHBIX SBIICHUSAX; YMEHHE OIEPUPOBAThH
MOHATUSIMU: COYETAHWE, I[EPECTAHOBKA, YHUCIIO COYETAHWUH, YHCIIO
NepecTaHOBOK; OMHOM HpIOTOHA; yMeHHE NPUMEHSTh KOMOMHATOPHBIC
(bakTel M pacCyKACHUS ISl PEIIeHHs 3a7ady; OICHUBATh BEPOSTHOCTH
pEaNbHBIX COOBITHI; COCTaBIISATh BEPOSTHOCTHYIO MOJICTb H

HHTCPIIPCTHUPOBATDH HOJ'Iy‘I@HHBIfI pe3yiibTar

YMeHue omnepupoBaTh MOHATUSAMM: TOYKa, MpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIUUYHHA yIia, INIOCKUM yroJl, IBYrpaHHBII
yroJ, TPpEXTPAaHHBII YroJl, CKpelMBaoIUecs MpsMble, TapauieIbHOCTh U
NEePHIEHIUKYISIPHOCTD IPSIMBIX U IIJIOCKOCTEH, YTOI MEXKIY IPSIMBIMH, YTOJ
MEXy MPSIMON U TJIOCKOCTBIO, YTOJI MEKY INIOCKOCTSMH, PACCTOSHUE OT
TOYKH JIO IUIOCKOCTH, PACCTOSIHUE MEXIY NPSMBIMH, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh NPU PELICHUHM 3a/lad H3Y4YEHHbIE
(akThl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh pa3Mepbl 0OBEKTOB
OKpPY’KAIOIlIEr0 MHpa; CTPOUTh MaTeMaTHUYECKHE MOJEIN C IOMOIIbIO
FEOMETPUUYECKUX TMOHSATUH W BEJIMYUH, DPEIaTh

CBA3aHHBIC C HUMH IIPAKTUYCCKHUE 3a1a4n
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YMeHue omnepupoBaTh MOHATHUAMHU: IUIOIAAbL (QUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, NPaBUIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOIDAaHHUKA,
KyO, Mapajjenenumnes, MNpu3Ma, NUpaMuia, (Gurypa U TOBEPXHOCTh
BpallleHHs], [UIUHIpP, KOHYyC, map, cdepa, miomanb cdepsl, MIOLIAIb
MOBEPXHOCTH MUPaMUJbI, NPU3MBI, KOHyca, LWIMHApA, O0BEM KyOa,
MPSIMOYTOJIBHOTO Tapajulelenunesa, NUpaMubl, NPU3MBI, LWIMHIPA,

KOHyCa, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyca M IMIUHIpA,




MapajuieJbHbIE OCH WJIM OCHOBAaHUIO, CEYEHHE Iapa, IUIOCKOCTh,
Kacaromasics chepbl, UWIMHIpPA, KOHYCa; YMEHHE CTPOUTb CEUeHUE
MHOTOIpaHHHUKa, M300pakaTh MHOTOTPAaHHUKH, (DUTYPBI U TOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YHCIIE C ITOMOILIBIO JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSTh CBOMCTBA I€OMETPUYECKHX (DUTYpP, CAMOCTOSTEIHHO
(dhopMyIHpoBaTh ONpesesieHUss U3y4aeMbIX (GUTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBaX M IMpH3HAKAX T'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; yYMEHHE TNPOBOAUTH KiaccupUKanuioo Guryp Imo
pa3NIMYHBIM TPHU3HAKAM, BBIOJIHATH HEOOXOIMMBIE JONOJIHUTEIbHbIC

MOCTPOCHUSI
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YMeHue onepupoBaTh MOHATHSIMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
MapajuIeNIbHBIA MMePEHOC, CHMMETPHS Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeodpazoBaHue MoA00Ms, ™OMO0OHBIE (UTYpBI; yMEHUE
pacro3HaBaTh paBHBIC W TOJO00HBIC (PUTYpPBI, B TOM 4YHCIE B TPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh TCOMETPHUUCCKUE OTHOIICHUS MTPU
pelIeHNr 3a/lad; HaXOJWTh T€OMETPHUYCCKHE BEIWYWHBI (JJIMHA, YTOJ,
IO b, 00BEM) IIPH PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U U3
peATbHOM KU3HU; YMEHHUE BBIUYUCIIATH TCOMETPHUSCKUE BETUIHHBI (JJTHHA,
yroJl, Tiolaab, 00bEM, IUIONIAb MOBEPXHOCTH), UCIONb3YS M3y4yeHHBIC
(GopMyJIBI U METOJBI, B TOM YHUCJIC: TUIOMIAh ITOBEPXHOCTH MUPAMHU/IBI,
MpU3MbI, KOHyCa, IWIMHApa, Iomanas cdepsl; 00béM  Kybda,
MPSMOYTOJIBHOTO TIapaJUIeNIeNUIe/Ia, MUPAMUAJGI, TPHU3MBI, THIHH]IPA,

KOHYCa, 1l1apa, YMCHUC HaXOJUTb OTHOIICHHUEC 00BEMOB HO)IO6HBIX (bHpr
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YMeHue ornepupoBaTh MOHITHSMU: MPSMOYTOJbHAs CUCTEMa KOOpAHMHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJHHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHUCIO, pa3lioKeHHWE BEKTopa Mo 0Oa3ucy,
CKaJs[pHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENEHUE, Yol MEXIy
BEKTOPAaMH; YMEHHUE HCIIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METOJ

IJIA pEIICHUSA TCOMETPUUCCKUX 3aa4d U 3aJiad JPYyrux y‘—Ie6HI)IX npeaMETOB
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YMmenue BBI6I/IpaTB HO,[[XOI[SII_L[I/II\/'I MCTOJ IJId pCIICHUS 3ala4r,; IOHUMAaHHC
3HAYUMOCTH MATEMATUKHW B HU3YYCHHU TPUPOJHBIX H 06IIleCTBeHHI)IX
IponecCoB U HBJ'ICHPIﬁ; YMCHHC pacClioO3HaBaThb TIIPOABJIICHUC 3aKOHOB
MaTE€MaTUuKN B UCKYCCTBC, YMCHUC MMPHUBOJUTL ITPUMEPBI MAaTEMATUICCKUX

OTKPBITUHA POCCUHCKON 1 MUPOBOM MaTEMAaTHUYECKON HAyKH




11. HEPEYEHbB 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA EI'D 11O

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMeHT COAePKAHUS
1 Uwucna u BeIYMCIICHUS
11 Harypanbuble u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YnCcel
19 Panmonanbupie  umcna.  OOBIKHOBEHHbIE U JECATUYHBIE  JPOOH, MPOICHTHI,
' OCCKOHEYHBIC TIEPHOIUYECKUE APOOH
13 Apudmernueckuii KOpeHb HATypajlbHON cTemneHu. JlelWcTBusS ¢ apuMEeTHYSCKUMHU
' KOPHSIMU HAaTYPAJIbHOMN CTENIEHU
14 Crenenb ¢ nenslM nokaszareneM. CTeneHb ¢ palMOHAIbHBIM MOKa3aTesneM. CBoiicTBa
' CTETIeHU
15 CuHyc, KOCMHYC H TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YUCIOBOTO apryMeHTa
1.6 Jlorapudm yncna. JleciTuuHbIe U HATYpalbHbIE JTOraprUpMbI
JleiicTBuTenbHbIC YKcha. ApudMeTHYecKre onepalnu ¢ 1eHCTBUTEIbHBIMU YHNCIAMH.
17 [TpuOnmxEHHBIC BBIYUCICHUS, TIPaBUIA OKPYTJICHUS, MPUKUKA U OIICHKA pe3yJibTara
BBIYHCIICHUI
1.8 IIpeoOpa3oBanue BbIpaKEHUH
19 KommekcHbie uncia
2 VYpaBHEHMS U HEPAaBEHCTBA
2.1 [enble u qpoOHO-palliOHANIbHBIE YPAaBHEHUS
2.2 HppanmoHanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUs
2.4 IToka3zatenbHble U TorapuMUUecKue ypaBHEHHUs
2.5 [enble u ApoOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 WppatmonanbHble HEPaBEHCTBA
2.7 [TokazarenbHble U JorapudmMUyecKrie HepaBeHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH ypaBHEHHUI 1 HEPABEHCTB
2.10 VYpaBHeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
211 Marpuiia cUCTEMBI JIMHEHHBIX YpaBHEHUW. ONpeIeTnTeb MaTPUIIBI
3 Oyukiun u rpaduku
31 OyHKIUA, crmocoObl 3amanus (yaknuu. ['paduxk (yaknuu. B3ammuo oOpaTHBIE

dbyakuun. YétHpie 1 Heu€THbIe QyHkIuu. [leprogudyeckre GyHKIUN




O6mactp ompeneneHuss W MHOXECTBO 3HaueHWd ¢yHKiuu. Hymm dyHKINAA.

[TpomesxyTku 3HAaKONOCTOSIHCTBA. [IpoMeKyTKM MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl

3 1 MUHEMYMBI (pyHKIMK. Hanbomnbiee 1 HanMeHblee 3HaYeHUEe PYHKITHH
Ha TIPOMEXKYTKE
33 CrenenHasi GyHKIHSI ¢ HATYPaJTbHBIM U IIEJIBIM MMOKa3ateneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa 1 rpaduK KOpHS N-0i CTEeNeHH
3.4 Tpuronomerpuyeckue QyHKIIMH, UX CBOMCTBA U TpaPuKu
3.5 [TokazarenpHas u jorapupmudeckas QyHKIMH, UX CBOMCTBA U TpaPuKu
36 Touku pa3psiBa. AcuMNTOTH TpadukoB GyHkiui. CBoiCcTBa PYHKIUH, HETPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCIIE0BATEILHOCTEN
3.8 Apudmernuaeckas u reomerpuueckas nporpeccun. Dopmyna CI0KHBIX TPOLEHTOB
4 Havana marematndeckoro aHaimsa
41 [IpousBoanas pynxun. [Ipon3BogHbIE AIEMEHTAPHBIX (QYHKITHIA
[IpumeHeHre mNPOU3ZBOAHONM K HCCleqOBaHHUI0 (YHKIUA HAa MOHOTOHHOCTH U
4.2 IKCcTpeMyMbl. HaxoskeHue HamOOJbIIEr0o W HAWMMEHBINETO 3HAYeHUs (DYHKIMU Ha
OTpe3Ke
4.3 IlepBooGpaznas. MuTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHO0kecTBO, OoTepauu HaJ MHOXecTBaMHu. Jlnarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTuCcTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kom6unaTtopuka
7 I'eomerpus
7.1 ®Durypsl Ha IOCKOCTH
7.2 [IpsiMbIe 1 TITOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKH
14 Tena 1 MOBEPXHOCTU BpalllCHUs
75 KoopauHats! 1 BEKTOpHI




YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'OITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

1. 1ILA. Anumos, FO.M. Komsirun, M.B. Tkauesa, H.E. ®énoposa, M.U. [11a6yHum.

Maremaruka: anreOpa 1 Hadajla MaTeMaTHYECKOT0 aHalIN3a, reoMeTpusi. Anredpa 1 Havasa
MaTeMaTH4ecKkoro ananusa. 11 kii. (6a30Bblil ypoBeHb U yriyOneHHbli ypoBeHs).IIpocssmenne, 2024.

2. A.T' Mopakosuu, I1.B.CeméHoB. Anrebpa 1 Hauaga MaTeMatideckoro aHanusa. 10kmace.
(mpocunbHEIL ypoBens). M. Muemo3una, 2012

3. AT Mopaxosu4, I1.B.CeméHoB. AnreGpa 1 Hayaaa MaTeMaTHYeCKoro aHaausa. 11knacc.
(npodunbHBIN ypoBeHb). M. MHemo3una, 2012

METOAUYECKHUE MATEPHUAJIBI U151 YYHUTEJIA

1. M.U. Ula6ynun Anrebpa u Hayana anamusa.10-11 knace. J{unakTudeckuiiMaTepua. —
M.: IIpocsemenue, 2020;

2.  COopHMKM 111 HOAroTOBKY 1 npoBeaenus EI'D no penaxuueit Smenko 2023-2024rr.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

v’ SupexcYuebnuk https://education.yandex.ru/

v’ PDIII Poccniickast aeKkTpoHHas mkoa http:/resh.edu.ru/

v’ Pemry BIIP: MaTemaruka https://math7-vpr.sdamgia.ru/ , https://math8-
vpr.sdamagia.ru/

Pemry OI'D: maremaruka https://math-oge.sdamaia.ru/
Lludposoit obpazoBaTenbHbIil KOHTEHT hitps://educont.ru/

®UIIN https://fipi.ru/
Cnam 'MA/Pemry EI'D https://ege.sdamgia.ru/
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