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1. MIOACHUTEJIBHAS 3AIINCKA



Pabouyas mnporpamma 1o MaTeMaTHKE HAa YpPOBHE OCHOBHOIOo o0OmIero oOpa3oBaHUs
MOATOTOBJIEHA Ha OCHOBEe @DenepabHOI0 TOCYJApCTBEHHOTO 00pa30oBaTeIbHOIO CTaHAapTa
ocHOBHOro oouero oopasoanus (IIpuxa3 Munnpocsemenuss Poccuu or 31 05 2021 r Ne 287,
3aperucTpupoBad  MuHucTepcTBOM  toctunmu  Poccuiickoit  ®enpepaunu  05.07.2021 1
peructpannoHHbii HoMep — 64101) (maee — DI'OC OO0QO), Konuenuuu mpernogaBaHus
matematuku B Pocculickoit ®@enepanuu  (yTBepxkaeHa pacnopsbkeHueMm llpaBurenbcTBa
Poccuiickoit ®enepanuu ot 9 anpens 2016 v Ne 637-p), npuMepHO TTporpaMMbl BOCITUTAHUS, C
yu€TOM pacmpefenéHHBIX MO KiaccaMm IMpOBEpsSEeMbIX TpeOOBaHHW K pe3ylbTaTaM OCBOCHHS
OcHOBHO# 00pa30BaTEILHOM MPOrPaMMbl OCHOBHOI'O OOIIIETO 00pa30BaHMS.

JIm4HOCTHBIE M MeTampeIMEeTHbIe pPe3yJbTaThl MPEACTaBICHbl C YYETOM OCOOEHHOCTEH
MpernojaBaHusl MaTEeMAaTUKH B CpelHel 00IIeoOpa3oBaTeNbHON MIKONE ¢ YYETOM METOAUYECKUX
TPaIUIUK TOCTPOCHUS IIKOJIBHOT'O Kypca MAaTEMAaTHKH, PEAM30BAHHBIX B OOJBINCH YacTH
Bxomsaumx B @enepanbublii nepedeHb Y MK o matemaruke.

2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA "MATEMATHUKA"

VY4eOHbIlli Kypc «Anredpa W Hadajga MaTeMaTHYECKOTO AaHAIW3a» SBJISICTCS OJHUM U3
HauboJsee 3HAYUMBIX B IIPOrpaMMe CpeHero o0Iiero oopa3zoBaHusi, MOCKOIbKY, C OJHON CTOPOHBI,
OH 00€eCIeYnBAET MHCTPYMEHTAJIbHYIO 0a3y I U3YYEHUSI BCEX €CTECTBEHHO-HAYUYHbBIX KYpPCOB, a C
JIpYrod CTOPOHBI, (OPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE OOYJarolIuXxcsi Ha ypOBHE,
HEOOXOJMMOM 7Sl OCBOEHHSI MH(POPMATUKH, OOIIECTBO3HAHUSA, UCTOPUU, CIIOBECHOCTH U APYTUX
TUCHHIUIMH. B pamMkax naHHOro y4eOHOro Kypca OOydYaroIiuecs OBJIAJIEBAIOT YHUBEPCAITbHBIM
SI3bIKOM COBPEMEHHOW HayKH, KOTopas GOpMYIHpPYET CBOM TOCTHKEHUSI B MaTEMaTUYECKON Gopme.

VY4eOHblii Kypc anreOpbl U Hadal MATEeMAaTUYECKOTO aHalu3a 3aKJIaJbIBAeT OCHOBY JUIS
YCTENIHOTO OBJIQJICHHS 3aKOHAMU (PU3UKH, XUMUU, OWOJIOTHH, TIOHUMAHUSI OCHOBHBIX TEHICHIIUN
pa3BUTHS SKOHOMHKM U OOIIECTBEHHOM >KM3HU, MO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX
U(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOIb30BaTh WX [UIS JAIbHEUIIETO
00pa3oBaHMs M B MOBCEIHEBHOW XKM3HU. B TO ke Bpems oBliajicHHe aOCTPAKTHBIMU U JIOTUYCCKH
CTPOTMMHU KOHCTPYKLMSIMH alreOpbl M MaTeMaTHYECKOr'0 aHajlu3a pa3BUBACT yMEHHE HaXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTD, I0KA3bIBATh YTBEPKIACHUS C TIOMOIIbIO WHIYKIIMHA U
paccyxJaTh JEIYKTUBHO, HCIOJIb30BaTh OOOOIIEHHE W KOHKPETH3allUI0, a0CTparupoBaHUE W
aHayoruto, (opMUpyeT KpeaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xome wusydyenusi ydyeOHOro kypca «AnreOpa M Hauvajga MaTEMaTHYECKOrO aHAIIM3a
oOydJaromuecss TMOAy4YaroT HOBBIH OMNBIT pEmICHUS MPHKIAIHBIX 3a/]a4, CaMOCTOSTEILHOrO
MOCTPOCHUSI MaTEeMaTHUYEeCKUX MOJENeH peanbHBbIX CHUTYallMil, HHTEPIPETAlUU TOTYyYECHHBIX
pelIeHni, 3HAKOMSTCS C MpUMEpaMd MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOJE, HAyKe U
HCKYCCTBE, C BBIJAIOIIIMMUCS MAaTEMAaTHICCKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc o0O0JNIagaeT 3HAYUTEIbHBIM BOCIHUTATEIBHBIM ITOTCHIIMAIOM, KOTOPBIN
peau3yeTcsi Kak uyepe3 Yy4eOHbI Marepuas, CIOCOOCTBYIOIIMN (OPMHPOBAHHIO HAYyYHOTrO
MHUPOBO33PEHUS, TaK U 4Yepe3 crelupuKy ydeOHO! AeATeNbHOCTH, TPeOYIoLIed PO oKUTEIbHON
KOHICHTpaIWuK BHUMaHUA, CaMOCTOATCIIbHOCTH, aKKYPAaTHOCTH U OTBECTCTBCHHOCTH 3a HOJIy‘ICHHBH‘/JI
pe3ynbTar.

B ocHoBe Meroamku oOyueHUs anreOpe W HavajlaM MaTeMaTHYeCKOro aHaau3a JICHKUT
JESTEITPHOCTHBIN TTPUHITUATI O0YICHHUSI.

B cTpykrype yueOHOro kKypca «Anrebpa u Hadalla MaTeMAaTHUYECKOTO aHAIN3a» BBIICICHBI
CIICAYIOIINE CONEPKATEIBbHO-METOIMYEeCKHe JMHUKM: «Yncna u  BbUHCIHCHUS», «DYyHKIUH U
rpadukmn», «YpaBHEHHs U HepaBeHCTBa», «Hauama marematnueckoro aHanusa», «MHOXeCTBa U
Joruka». Bce oCHOBHBIE CoepKaTeIbHO-METOUYECKHIE JIMHUN U3YYal0TCsl Ha TPOTSDKEHUH JIBYX
JeT o0y4YeHHUsI Ha ypOBHE CpelHero oliiero oopa3oBaHMs, €CTECTBEHHO AOIONHSIS APYr Apyra u
MOCTETICHHO HACHIIAsCh HOBBIMH TEeMaMH W pasnenamu. JlaHHBIH y4eOHBIH Kypc SIBISIETCS
HHTCIPpaTHBHBIM, IIOCKOJIBKY 06’beILI/IH}IeT B C€6C COACPIKAHUC HECKOJIbKUX MAaTCMAaTHYCCKUX
JUCHUIIIIMH, TaKUX KaK anre6pa, TPUTOHOMCTPH, MaTeMaTUYEeCKUU aHaJIn3, TCOpPUsS MHOXCECTB,



MaT€MaTU4YCCKasa JIOTMKa W OPYIruc. Ilo MEpE TOro Kak o6yqafoumec;1 OBJIaJICBAOT Bcé Oonee
U POKUM MaTE€MaTH4ICCKUM araparom, y HHUX IMOCJICAOBATCIIbHO q)OpMpreTCSI
N COBCPHICHCTBYCTCA YMCHUC CTPOUTH MATCMATHYCCKYIHO MOJCIIb peaJII)HOfI CUTyalluu, IMPUMCHSATDH
3HaHUA, IIOJIYYCHHBIC IIpU H3Y4YCHUU yqe6H0ro Kypca, Mg PpPCHICHUA CaMOCTOATCIBbHO
C(I)OpMyanOBaHHOﬁ MaTeMaTH4eCKOi 3aa4u, a 3aTCM MHTCPIPECTUPOBATH CBOH OTBET.

ConeprkarenbHO-MeTOIUYECKass JTUHUA «Yncna U BBIYMCICHHS» 3aBepinaeT (popMHUPOBaHUE
HAaBBIKOB HCIIOJIB30BAHUA r[[eI\/'ICTBI/ITG.]H:HI:IX YHUCCII, KOTOPOC 6BIJIO Ha4aTO Ha YPOBHEC OCHOBHOI'O
obmiero oopazoBanusa. Ha ypoBHe cpeaHero oOmiero oopa3oBaHus 0co00¢ BHHMAaHHE YICISACTCS
(GOpPMHUPOBAHHIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHHM, BKIIIOYAIOIIUX B ce0sl HCIIONBb30BAaHHE
pa3auuHbIX (OpM 3amMCH YKCIa, YMEHHE JejdaTh MPHUKHIKY, BBIIOIHATH NPUOIMIKEHHBIC
BBIUUCIICHUSA, OLHCHHUBATHL YHCJIOBBIC BBIPAXCHUA, paGOTaTB C MareMaTH4CCKUMU KOHCTAaHTaMMH.
3HaKOMBIC O0YYarOMMMCS MHOXECTBA HATYPaJIbHBIX, IEJBIX, PAIMOHAIBHBIX U JIECHCTBHTEIBHBIX
9ycel JOMOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCElI. B  KakIOM M3 3THX MHOXCCTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CHelu(pUYecKue 3aauyd W Olepaluu: JCJICHHE HaIello,
OIEPUPOBAHUEC OCTATKAMH HA MHOMKECTBE IENBIX YHCEN, OCOOBbIE CBOMCTBA PAlMOHAIBHBIX H
UpPPALMOHATIBHBIX YHCEN, apu(METHUECKUE OMepallii, a TaKKe W3BJICYCHHE KOPHS HATYpaTbHON
CTEIEHN Ha MHOXKECTBE KOMILIEKCHBIX YKcell. biaromaps mociaeaoBaTelbHOMY PacIInPEHHUIO Kpyra
HCIIOJIB3YEMBIX YUCEI U 3HAKOMCTBY C BO3SMOXXHOCTAMU UX IMPUMCHCHUA IJId PCIICHUA PA3JIMYHBIX
3a1a4 popMUpPYETCs NPEACTaBICHUE O €IUHCTBE MATEMATHKH KaK HAYKH M €€ POJIM B MMOCTPOCHUH
MOJIEJIeH pealbHOrO MHPa, IIHPOKO UCIIOIL3YIOTCS 0000IICHHE U KOHKPETH3aIIH.

Jlunus «YpaBHEHHS W HEPABEHCTBA» peallu3yeTcsi Ha MPOTSHKEHWH BCero OoOydeHHs Ha
YpOBHE CpeAHEero oOmero oO0pa3oBaHUs, TIOCKOIBKY B KaxaoM paszaene [Iporpammbl
MPEAYCMOTPEHO pEIIeHNE COOTBETCTBYIOIIMX 3ahad. B pesynbrare oOydaromipecs: OBIaJCBAIOT
pa3IMYHBIMM ~ METOJIaMH  PELIEHHS  palMOHAIbHBIX, HWPPALMOHAIBHBIX, I1OKa3aTeJIbHbIX,
norapu(pMUUYECKUX U TPUTOHOMETPUYECKHX ypaBHEHUH, HEPABEHCTB W CHCTEM, a TaKKe 3ajad,
comepkammx mapameTpbl. [lomydeHHBIE yMEHHUS IIMPOKO HCIOIB3YIOTCS TPU HCCICAOBAHUHU
GYHKIMHI ¢ MOMOUIBIO0 MPOU3BOIHOM, MpU pElIeHUH MPHUKIATHBIX 3a/lad U 3a/lad Ha HaXOXKJIECHUE
HauOONBIINX M HAaWMMEHBIIUX 3HaueHuW GyHkuu. [laHHas coieprkaTelbHas JUHHUS BKIIOYACT B
cebss Takke (GOPMUPOBAHWE YMEHHH BBIONHATH PAcY€Thl MO (opMyliaM, MpeoOpa3OBaHHUS
palMOHAIBHBIX, UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKXKE BBIPAXKECHUH,
colepKalmx cTeneHu u Jjorapudmel. braromaps wu3ydeHHIo anredpanveckoro marepuaia
MPOUCXOANT  JalbHEHIIee pa3BUTHE  AITOPUTMHUYECKOrO ¥ a0CTPAKTHOTO  MBIIIJICHUS
oOyuarouuxcs, (OpPMHUPYIOTCS HABBIKH JEAYKTUBHBIX pAacCyKIEHHH, paOOTbl ¢ CHUMBOJbHBIMU
dbopmamu, TpeACTaBICHHS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJE PABEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3¢ (GEeKTUBHBIE WHCTPYMEHTHI NIl PEHICHHS MPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 3a][a4, HATJISITHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK sI3bIKa HAYKH.

ConepxarenbHO-MeTonuuecKass JHHUA «DYHKIUH M TpaQuKm» TECHO TEperuieTaeTcss ¢
JIPYTUMU JTUHUSIMH Y4eOHOro Kypca, IOCKOJIbKY B KaKOM-TO CMBICIIE 3a/1a€T MOCIEI0BaTEIbHOCTh
U3ydYeHUus Mmarepuana. V3ydeHWe  CTENEeHHOHM, [OKa3aTeNbHOW, JorapuMHUUecKod U
TPUTOHOMETPUUYECKUX (DYHKIIMIA, X CBOMCTB U TPaPUKOB, HCIIOIBb30BaHUE (DYHKIUI ISl pEIICHUS
3aJa4 U3 ApYrux yd4eOHBIX MPEIMETOB U PEAbHOW JKHU3HHU TECHO CBSI3aHO KAK C MAaT€MaTHYECKUM
aHaJIM30M, TaK U C pelIeHHEeM yYpaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oolnbliioe BHUMAHUE yEIsIeTCs
(bOpMHUPOBAHUIO YMEHHS BBIpaXKaTh (OPMYJIaMH 3aBHCHMOCTH MEX]y Pa3IMYHBIMH BEITMYMHAMHU,
UCCIIEI0BaTh MOJy4YEHHblE (YHKIHMH, CTPOUTh UX TIpaduku. Marepuan 3Toil coaep:KaTesbHON
JIMHUM HAIEJICH HAa Pa3BUTHUE YMEHUI U HABBIKOB, MO3BOJISIOIIMX BBIPAXaThb 3aBUCUMOCTH MEXIY
BETMYMHAMU B PazNUYHON (opme: aHAIUTUYECKOW, rpadudeckoil u crmoBecHoW. Ero msyuenue
CHOCOOCTBYET Ppa3BUTHIO AJITOPUTMUYECKOrO MBIIUIEHUS, CHOCOOHOCTM K O0O0OOIIEHUI0 H
KOHKpETHU3alMHU, UCIIOJIb30BAHUIO aHAJIOTUM.

COHep)KaTeJ'H)Haﬂ mmHusa «Hagana MaTreMaTudecKoro aHajan3a» II03BOJISeT CYHICCTBCHHO
paCliupUTh KPYTI' KaK MaTCMAaTHYCCKUX, TaK U IMPUKIAJHbBIX 3a4a4, JOCTYIITHBIX 06y‘laIOH_[I/IMC5I, TakK
KaK Yy HHX IIOABJIACTCA BO3MOXHOCTb CTPOHUTH l“pa(l)I/IKI/I CJIOXKHBIX (I)YHKI_II/II‘;I, OnpeAcCIATL HUX
HauOOJbIINE U HAUMEHBIIINE 3HA4YCHHA, BBIYMCIIATH ILJIOIIaan (1)I/Il“yp U 00BEMBI TCJI, HAXOAUTH
CKOpOCTH H YCKOPCHHA IIPOLECCOB. Z[aHHaﬂ COACPIKATCIIbHAasA JIMHHUA OTKPBLIBACT HOBBIC



BO3MOKHOCTH TTOCTPOCHHUSI MaTeMaTH4eCKHX MOJENCH peaJbHbIX CUTYallui, MTO3BOISIET HaXOIAUTh
Hapuiaydymee pCIICeHUC B IIPHUKIAJHBIX, B TOM 4YHCJIC COOHUAJIbHO-OKOHOMHYCCKHUX, 3aaaydax.
3HAaKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOr0 aHalh3a CHOCOOCTBYET pPAa3BUTHIO aOCTPAaKTHOIO,
(OpMabHO-JIOTHYECKOT0 M KPEaTUBHOTO MBIIUICHUS, (OPMHPOBAHHIO YMEHHUI paclio3HaBaTh
IPOSIBJIGHUS] 3aKOHOB MAaTE€MaTWKM B Hayke, TEXHUKE W HcKyccTBe. OOydaromiyecs y3HAIOT O
BBIJAIOIIUXCA PE3yJIbTaTax, IMOJIYYCHHBIX B XOAC pPAa3BUTUA MATCMATHUKKU KaK HAYKH, U 00 ux
aBTOpax.

ConeprkaTenbHO-MeTOAUYECKas TUHUS «MHOXECTBA M JIOTHKa» BKIIOYAET B Ce0sl DJIEMEHTHI
TEOPUM MHOXKECTB M MAaTeMaTH4YE€CKOW JOTMKH. TeOpeTHKO-MHOKECTBEHHBIE IPEACTABICHUS
MPOHUBBIBAIOT BECh KypC MIKOIBHOM MaTeMaTHKU M MpeiararoT HanOolee YHUBEPCAIbHBIN S3BIK,
OOBCNMHSAIOMNNA BCE pa3felbl MATEeMAaTHKH W €€ TPUIIOKCHHWH, OHU CBSI3BIBAIOT pa3HbBIC
MaTeMaTUYeCKUe JUCHUIUIMHBI M HMX HPWIOKEHUs B eauHoe uenoe. Iloatomy BaxHO 1aTh
BO3MOXKHOCTh OOydaromemMycss TMOHUMaTh TEOPETHUKO-MHOXKECTBEHHBIN SI3BIK  COBPEMEHHOMN
MaTeMaTUKH M MCIOIb30BaTh €ro IS BBIPAXKEHUS CBOMX MbICICH. J[pyruM Ba)KHBIM NMPU3HAKOM
MaTeMaTUKH KaK HayKd CJeAyeT NpPHU3HAThb CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHHMM W
CJIEIOBAaHUE OMNPENEIEHHBIM IMMpPaBUJIaM MOCTPOEHUSI JO0KAa3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTEeMaTHYECKON JIOTUKUA CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUSI O0y4aronuxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCY)KJICHHS HAa OCHOBE JIOTMYECKUX MpaBmil, (OPMHUPYET HABBIKU
KPUTUYECKOT'O MBIIIICHHUS.

B yde6HOM Kypce «AnreOpa W Hadajla MaTEeMaTHYECKOTO aHaJHM3a» MPHCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOr0 MOJICITMPOBAHUS, KOTOPhIE MPU3BaHbI CIIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB
IIOCTPOCHUA MOI[GHGﬁ PCalIbHBIX CHTyaHHﬁ, HUCCIICOOBAHUA 23TUX MOIICJIGI;'I C IIOMOIIBIO aIlIapara
aﬂre6p},1 N MAaTCMaTHYCCKOI'O aHajln3a, MHTCPIIPCTAlUMU ITOJIYUCHHBIX PE3YJIbTAaTOB. Taxkue 3alaHusA
BILJICTEHBI B KQXK/IBI U3 Pa3/IeNIOB MPOrPaMMBbI, TOCKOJIBKY BECh MaTepUal y4eOHOTO Kypca IIHPOKO
HUCIIOJB3YCTCA I PCIICHHA MPUKIAAHBIX 3aaad. HpI/I pCIICHUN PCAJIbHBIX ITPAKTHYCCKHUX 3adad
oOydJaromuecss  pa3BUBAIOT  HAOMIOAATENFHOCTh,  YMEHHE  HAaXOAWTh  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HCIOIB30BAaTh aHAJOTHIO, 0000mAaTh W KOHKPETHU3UPOBATH IMPOOIEMY.
JlesitensHOCTh MO (OPMHUPOBAHHIO HABBIKOB PEIICHUS NPUKIAIHBIX 3a7ad OpraHu3yeTcs B
mporiecce N3y4eHus BceX TeM yueOHOro Kypcea «Anredpa 1 Hayajga MaTeMaTHYeCKOTr0 aHaIHu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue yueOHOro Kypca «Anredpa ¥ Hayajla MaTEeMaTHYCCKOrO aHAJIN3a» OTBOIMTCS
272 gaca: B 10 kimacce — 136 gacos (4 gaca B Henenio), B 11 kiracce — 136 gacos (4 gaca B HeJlenio).

COJAEPKAHUE OBYYEHUA

10 KJIIACC

Yuciaa ¥ BLIYUCIEHUS

Panmonansubie uynciaa. OOBIKHOBEHHBIC W JACCATHYHBIC IPOOHM, MPOIEHTHI, OCCKOHEUHBIE
nepuoauyeckue apoou. [IpuMeHeHne apoOeit M MPOIEHTOB JUIsSl PEIICHUS MPUKIAJIHBIX 3a/1a4d W3
Pa3IMYHBIX OTPACIIEN 3HAHUM U pEabHOU KU3HU.

JlefictBuTenbHBIE 4YHClIa. PanmoHadbHBIE W HppalMOHAIbHBIE YWcaa. ApupMETHYECKUEC
ornepanuyd ¢ JACUCTBUTEIBHBIMM uucIaMH. MoAyiab JEHCTBUTEIBRHOTO 4YMCIAa UM €ro CBOMCTBA.
[TpubnkEéHHBIC BEIYUCIICHUS, TTPAaBUIIa OKPYIJICHUS, IPUKH/IKA M OLICHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenienp ¢ 1enbIM TOKaszareneM. buaom HeroTtona. Mcmonb3oBanue momxonsmed (HopMbl
3alMCU JICUCTBUTEIbHBIX YUCEN U1 PELICHUS TPAKTUYECKUX 3a71a4 U MIPEACTaBICHUS JaHHBIX.

ApudmeTrnuecknii KOPSHb HaTypaIbHON CTEIICHH U €r0 CBOWCTBA.

CreneHb ¢ palMoOHaJbHBIM I[IOKAa3aTelieM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IMOKa3aTelIeM.

Jlorapudwm gucna. CoiicTa norapudma. JlecITHIHbIC U HATYpAIbHBIE JIOTapH(MBIL.

CuHyC, KOCHHYC, TaHTE€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC W
ApPKTAHT€HC YHUCIIOBOI'O apryMEHTa.

YpaBHeHUS U HEPABEHCTBA



ToxzaecTBa M TOXIECTBEHHbIE IMPeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YypaBHEHHUS.
PaBHOCUIIBHBIE YpaBHEHUS U YpaBHEHUS-CIIEACTBUSA. HepaBeHCTBO, pelieHre HEpaBEHCTBA.

OCHOBHBIE METOJbI PEIICHUS LEIbIX W APOOHO-pAIMOHATBHBIX YPAaBHEHHH W HEPABEHCTB.
MHoOrouieHsl OT OJTHOM NepeMeHHOW. [[eneHne MHOrowieHa Ha MHOTOYJIEH ¢ ocTaTKoM. Teopema
besy. MHorounensl ¢ riensiMu koadduruenramu. Teopema Buera.

[TpeobpazoBaHUs YHCIOBBIX BBIPAKECHUM, COJIEPIKAIINX CTCIICHH U KOPHHU.

WppaunonaneHble ypaBHeHHs. OCHOBHBIE METO/IbI PEIMICHNS UPPALMOHAIBHBIX YPAaBHEHMIA.

ITokazatenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEILICHUS MTOKA3aTENbHBIX YPABHEHUH.

[TpeoOpa3oBaHue BBIPAKEHUMN, COACPIKAIINX JIOTaPU (MBI

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI pEUICHUS TIorapu(PMUUECKUX YpaBHEHHI.

OcHoBHBIE TpuUroHomerpudeckue ¢opmynsl. [Ipeobpa3oBaHne TPUTOHOMETPUUYECKUX
BBIP@KEHU. PenieHne TpUroHOMETPUYECKUX YPABHEHUN.

Pemenne cucreM JIMHEWHBIX ypaBHEHUMH. Marpuna CHCTEMBl JIMHEHHBIX YpaBHEHUM.
Onpeaenurens MaTPUILBI 2X2, €r0 FEOMETPUUYECKUN CMBICT U CBOMCTBA, BHIYMCIICHUE €r0 3HAUYEHUS,
MPUMEHEHUE ONPEACIUTEIS I PEMIEHUS CUCTEMBI JIMHENHBIX YpaBHEHUM. PeleHne npukiagHbix
3a7a4 C TOMONIBIO CHUCTEMBI JIMHEHWHBIX YypaBHEHUH. VIccienoBaHWE MOCTPOEHHOW MOIEIU C
MOMOILBIO MaTPHUILl U OIPEAETUTENCH.

[TocTpoeHne MaremMaTUYECKUX MOJCIECH pEATbHOW CUTyallud C IOMOLIbIO YpPaBHEHUU U
HepaBeHCTB. [[puMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3a7ad M 3ajad
U3 pa3INyYHbIX o0JacTell HAyKH U PeabHON KU3HU.

DOyHKIUHN ¥ TPaQUKH

Oynkuua, crnocodbl 3amaHus GyHKuuU. B3aumHo oOpathbie ¢yHkiuu. Kommosunus
¢byuaknuii. ['padux yakuuu. dnemeHTapHbie Tpeodpa3oBanus rpadukoB GyHKIINMN.

OO6utacTe ompeneNieHus 1 MHOXKeCTBO 3HaueHWi (yHKuu. Hymm dyakmmun. [TpoMexyTku
3HaKonmocTosHCTBA. Y&THble W Heu€tHble (ynkuuu. [lepumommueckue Qynkumu. [IpomexyTku
MOHOTOHHOCTH (GYHKIIMH. MakCUMyMbl U MUHUMYMBbl (QyHkuuu. Haubomnbilee u HamMeHbIIee
3HAYCHUS PYHKIIMHA HA TIPOMEXKYTKE.

Jluneiinasi, kBampaTU4Hass U APOOHO-TMHEHHAs (QYHKIUU. DJIEMEHTApHOE HCCIIECIOBAaHUE M
MOCTPOEHUE UX IpaduKoB.

CrenenHas (QyHKIHS C HATYpaJbHBIM W IENBIM TIOKazarteneM. EE& cBoiicTBa U Tpaduk.
CpoiictBa W rpaduK KOpHS N-OM CTENEHW Kak (YyHKIHUH OOpaTHOM CTENMEeHU C HaTypaJbHBIM
MOKa3aTeJIeM.

[Toka3arenbHas u norapudmuueckas QyHKIMH, UX CBoWCTBAa W Tpaduku. Vcmonb3oBaHwue
rpadukoB GYHKIHH 715 PEIICHUs] YPaBHEHUM.

Tpuronomerpuyeckass  OKPYKHOCTb,  ONpPEJEICHHE  TPUTOHOMETPHUYECKHX  (PYHKIIHA
YHUCJIOBOI'O apr'yMEHTA.

DyYHKITMOHAJIbHBIE 3aBUCMMOCTH B PEaJbHBIX MpOIleccax M sBJICHMsX. ['paduku peambHBIX
3aBUCUMOCTEMN.

Hauvaja MmaTteMaTu4ecKkoro anajamn3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHuUsl IMOCIeAoBaTeIbHOCTEH. MeToa mareMaTudecKoit
MHAYKIMUM. MOHOTOHHBIE M OrPAHUYEHHBIE IIOCIEA0BATEIBHOCTH. MCTOpUS BO3HUKHOBEHUS
MaTeMaTUYeCKOro aHajIn3a Kak aHaau3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTprueckas rnporpeccuu. beckoneuno yoObIBaroias reoMmeTpuyecKas
nporpeccusi. Cymma OECKOHEUHO YOBIBaIOMmIed TI'€OMETPUYECKON mporpeccun. JIMHEHHBIH W
AKCHOHEHIHAIBHBIN pocT. Uuncno e. @opmysia CIOKHBIX MPOIEHTOB. Mcnonb3oBaHue nporpeccuu
JUISL pELIEHUs] PeAJIbHBIX 3a/]1a4 IIPUKIIAJHOTO XapaKTepa.

HenpepriBHble (GyHKIIMU U UX CBOMCTBA. To4YkM pa3pbiBa. ACUMOTOTHI rpaduKOB (YHKIUH.
CaoiicTBa (PyHKIIMI HEMpPEpBIBHBIX Ha OTpe3ke. MeToa WHTEpBAJIOB IS PEUICHUS HEPaBEHCTB.
[IpumeHeHue CBOMCTB HENIPEPHIBHBIX (DYHKIIHH [T pelIeHus 3a/1a4.

[TepBast u BTOpast nmpousBoaHbIe (pyHKUIMU. OnpeneneHrne, TeOMETPUUECKUNA U (HU3HUECKUN
CMBICJT IPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBoanbie 3neMeHTapHbIX (QyHKUMNA. [Ipon3BoaHAs CyMMBI, TPOM3BEIEHUS, YACTHOIO U
KOMIO3HUINH (PYHKIUH.

MHo:xecTBa U JIOTHKA



MHoXecTBO, Omnepanud HajJ MHOXXECTBAMU M MX CBoicTBa. [lnarpammsbl Ditiepa—BenHa.
[IpuMeHeHrne TEeOpEeTUKO-MHOKECTBEHHOI'O ammapara JUisi ONHCaHUsl PEaIbHBbIX IPOLECCOB U
SIBJICHUH, TIPY PEIICHUH 3a7a4 U3 IPYruX YI4eOHBIX TPEIMETOB.

Ompenenenue, TeopeMa, CBOMCTBO MaTEMaTHUYECKOr0 OOBEKTa, CIEJCTBHE, J0Ka3aTeIbCTBO,
PaBHOCUJIbHBIE YPaBHEHUS.

11 KIIACC

Yucia ¥ BLIYHCTIEHUS

Harypaneubie u 1enple umcna. [IpuMeHeHHME NpPU3HAKOB JEIMMOCTH IIEJBIX YHCEll,
HauOonpuii oomui nenutend (nanee — HOJI) m Hammenswinee obmiee kpatHoe (nmanee — HOK),
OCTaTKOB IO MOYJIIO, aIropuT™Ma EBKIIHIa AJIs penieHus 3a1a4 B IEIbIX YUCIIax.

Kommnekcuple 4ymcima. AnreOpamdeckas W TPUTOHOMETpUYecKas (QOpMBI  3alHCH
KOMILJIEKCHOT'O YHclia. ApudMeTHYECKHe OIepallid ¢ KOMIUICKCHBIMH 4YHcliamH. M3o00pakeHue
KOMILJICKCHBIX YHCEJ Ha KOOPJAWHATHOM TIockocTu. Dopmyna Myaspa. KopHu n-oii creneHu u3
KOMILJIEKCHOTO 4mclia. [IpuMeHeHWe KOMIUIEKCHBIX YHCeNT JUIS pelIieHus (DU3UYECKUX W
TCOMETPUUYCCKUX 3a]1aY.

YpaBHeHUs1 M HEPABEHCTBA

Cucrema 1 COBOKYIIHOCTb ypaBHEHMIl M HEPAaBEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U CHUCTEMBbI-
ciencTBUsl. PaBHOCWIIBHBIE HEPABEHCTBA.

OT10op KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUUECKOM
OKpYXHOCTH. PellieHre TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOIbI PEUICHHS MTOKA3aTENbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OcHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEUICHUsI CUCTEM M COBOKYIHOCTEH pPallMOHAIbHBIX, UPPALIMOHAIBHBIX,
MOKA3aTENbHBIX U JTOrapu(MUIECKUX YPABHCHHIA.

VYpaBHEHMs, HEPABEHCTBA U CUCTEMBI C TapaAMETPAMHM.

[IpuMeHeHne ypaBHEHHU, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3aJa4 U 3a1a4
U3 pa3INyYHbIX O0JIacTel HAyKH U PeabHOW KU3HU, HHTEPIIPETALIUS MOITYYEHHBIX PE3yIbTaTOB.

DyHKUNM U TPaPuKu

I'paduk xommozummu ¢GyHkiui. ['eomeTpuueckue oOpa3pl ypaBHEHHH U HEpaBEHCTB Ha
KOOPAMHATHOM TIJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUN, UX CBOMUCTBA U TpadUKH.

['padmyeckre MeTOABI pellieHUs YpaBHEHUN W HepaBeHCTB. ['paduueckue MeToabl peuieHus
3aJa4 ¢ mapaMeTpamH.

Ucnonp3oBanue rpadukoB (GYHKIUHA [ KMCCIEIOBAHUS IIPOIIECCOB W 3aBHCHMOCTEH,
KOTOPBIC BO3HUKAIOT MPU PEIICHUH 33/1a4 U3 IPYTUX YU4COHBIX MPEAMETOB U pPeaTbHOMN KU3HHU.

Havana mareMaTH4ecKoOro aHajimusa

[IpuMeHeHrne MPOU3BOJHONW K HCCIIEOBAHUIO (YHKIUH HA MOHOTOHHOCTh U SKCTPEMYMBI.
HaxoxieHre HanOoJIbIIero 1 HAMMEHBIIIEr0 3HAYCHUI HEIIPEPBIBHON (DYHKIIMHM Ha OTPE3KeE.

[TpumeHeHne MPOU3BOIHOM /ISl HAXO0XKACHUS HAMJIYULIero pelIeHusl B IPUKIIAHbIX 3aa4dax,
JUIsL ONIpEIeNIeHHUsI CKOPOCTH M YCKOPEHHMsI ITpoliecca, 3aJaHHOro (hopMysIoi Wi TpapuKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. [lepBooOpa3HbIe 3IEMEHTAPHBIX
¢byuknuil. [IpaBuia HaxoXAeHUs TEPBOOOPA3ZHBIX.

Wurerpain. ['eomerpuueckuii cMbICi UHTErpana. BelunciaeHue onpenenéHHoro HHTerpaia mno
dopmyne Hetorona-Jleitbnuna.

[IpumeHeHne wuWHTErpana JUisi HAaXOXKICHMUS IUIOmafed 1iuockux ¢uryp u  o00bEMOB
F€OMETPUYECKUX TEll.

[Tpumepsr pemenuii auddepeHnnaNbHBIX ypaBHEHUH. MaremMatnyeckoe MOAEIHpPOBaHUE
peaTbHBIX MPOIIECCOB € TOMOIIBI0 TU(depeHIInaTbHBIX YPaBHEHUH.

ILTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA YYEBHOI'O KYPCA «AJITEBPA H
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJEHHBIM YPOBEHbBL) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA



JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaIaHCcKOro BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM  IMO3MIIMK  OOydYaromerocs KaKk  aKTHBHOIO H
OTBETCTBEHHOr0 YJIEHA POCCHMCKOro OOINECTBa, MPEACTABICHHE O MaTeMaTHUYECKHX OCHOBaX
(YHKIITMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHH, TMPOLEAYpP TIPaKAaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI U JPYroe), YMEHHUE B3aMMOJEHCTBOBATH C COLMAIBHBIMA HHCTUTYTaMU B
COOTBETCTBHH C UX (QYHKIHUIMHU M Ha3HAUCHUEM,

2) IATPMOTHYECKOT0 BOCIIMTAHMS

c(OPMUPOBAHHOCTh POCCUNUCKON Tpa’kJaHCKOM HIACHTHUYHOCTH, YBAXEHHUS K IMPOLUIOMY H
HACTOAILIEMY POCCHUHCKOM MaTEeMaTHKH, IEHHOCTHOE OTHOIIEHHWE K JIOCTHXKEHHSIM POCCHUUCKUX
MaTEeMaTHUKOB U POCCUMCKOM MaTeMaTUYECKOM MIKOJIbI, UCIIOIb30BAHUE 3TUX JOCTHUKECHUN B IPYTUX
HayKax, TEXHOJOTHUAX, Chepax IKOHOMHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIICKOro Hapoja, CpOPMUPOBAHHOCTh HPABCTBEHHOI' O
CO3HAHMsI, STUYECKOTr0 MOBEJICHHS, CBA3aHHOTO C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HayKu
U JIeATENbHOCTBIO YUEHOT 0, OCO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOrO OYAYIIEro;

4) 3¢TeTHYECKOro BOCIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHPY, BKJIIOYas 3CTCTUKY MAaTEMaTHUYCCKMX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, PEHICHUM, PaCcCYXISHWH, BOCIPUUMYHMBOCTH K MaTEMaTHYECKHM acIleKTaM
Pa3IMYHBIX BUIOB HCKYCCTBA,;

5) ¢pu3nYecKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpecax 3/[0pOBOrO U
6ezonacHoro obpasa *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (30pOBOE MHUTAHUE,
cOamaHCUPOBAHHBIN PEKUM 3aHATUIN M OTIbIXA, PETyJsipHas (pu3nyeckas akTUBHOCTS), (PU3UYECKOE
COBEPILIEHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOM 1€ATEIbHOCTHIO;

6) TPy 10BOT0 BOCIIMTAHUS

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYIOJIOOUS, MHTEpeCc K pa3iuyHbIM cdepam
npoheCCUOHATILHON NIeATENbHOCTH, CBS3aHHBIM C MAaTeMAaTHKOW W €€ MpPUIIOKEHUSMH, yYMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymiel mpodeccHu B peain30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC
IJIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K MaTE€MaTHYeCKOMY OOpa3OBaHHMIO W CaMOOOpPa3OBaHHIO Ha
MPOTSKEHUH BCEW YKU3HU, TOTOBHOCTh K aKTHUBHOMY YYacTHIO B PEUICHHH MPAKTUYECKUX 3a/1ady
MaTeMaTHYECKON HAIPaBICHHOCTH;

7) IKOJIOTHYECKOTO BOCIIUTAHUS

c()OPMUPOBAHHOCTh ~ JKOJOTHMYECKOH  KYJIbTYpbl, TOHHNMAaHHE BIUSHUS  COIMAIBHO-
SKOHOMHYECKHUX TMPOIECCOB HA COCTOSHHUE TMPUPOJHONW U COLMAIBHOM Cpeipl, OCO3HAHUE
rJ100a1bHOr0 XapaKTepa SKOJIOrHUECKUX MpoOsieM, OpUEHTAlMs Ha IPUMEHEHHE MaTeMaTUYeCKUX
3HAHWW IS pEIICHUS 337a9 B 00JIACTH OKPYKAIOIIEH Cpeibl, IUTAHUPOBAHUE MTOCTYITKOB M OIICHKHU
WX BO3MOXXHBIX TIOCIICICTBUM TSI OKPYXKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOIIECTBEHHOW MPAKTUKH, TIOHUMaHUE MaTEMaTHIECKONH HayKH Kak cephl YeTOBEUECKON
NESTEIbHOCTH, ITAINOB €€ Pa3BUTHS U 3HAUMMOCTH JUIsl pa3BUTHSI [IUBUIIM3ALIUN, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MAaTeMAaTHUYeCKOW KYyJIBTYpOM KakK CpEICTBOM TIO3HAaHUS MHpaA, TOTOBHOCTH
OCYIIECTBJISATH MTPOSKTHYIO M HCCIICIOBATENBCKYIO IEATEIbHOCTh MHANBUIYAJILHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTebHBIC YHHBEPCAJIbHBIC YUeOHbIE 1eHCTBHSA

ba3oBble JlornyecKkue AeiicTBUA:

BBISIBISITh M XapaKTEePHU30BaTh CYHNIECTBEHHBIC TPU3HAKM MaTEeMaTHYECKUX OOBEKTOB,
MOHSTHHN, OTHOIICHUH MEXy MOHATUAMHU, (OPMYIHPOBATH ONPEACICHNS IOHATHH, YCTaHABIMBAThH
CYIIECTBEHHBIN NpPU3HAK KJIACCU(HUKAIMKU, OCHOBaHMS A OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOIMIMOT'0 aHAJIH34;

BOCIPUHHMMATh, (OPMYIHPOBaTh M NPEoOpPa3OBHIBATH CYKACHHS: YTBEPAWUTEIbHBIC U
OTpULIATENIbHbIE, €JMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIE;

BBISIBIIITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpEYHs B (akTax,
JaHHBIX, HAOMIOACHISIX M YTBEP)KICHUSAX, IPEUIaraTh KPUTEPHH VIS BBIBICHUS 3aKOHOMEPHOCTEH
U IPOTUBOPEUNH;

JeNlaTh BBIBOJABI C HCIIOJIB30BAaHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKJIIOUECHHI 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENBHO J0Ka3aTeNIbCTBA MaTeMaTHUECKUX YTBEPXKACHUN (IpsMbIE U OT
NPOTUBHOI0), BBICTPAaUBaTh APryMEHTAIMIO, MPHUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKICHUS M BHIBOJIBL;

BbIOMpATh croco0 peuieHus yueOHOM 3ajaun (CpaBHUBATh HECKOJIIBKO BAPHMAHTOB DEIICHUS,
BbIOMpPATh HaNOOJIEe MOAXOIAIINN C YIETOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble Hccie10BaTeIbLCKHE TeiiCTBHS:

WCIIONIB30BaTh BOIMPOCH KaK HCCIIENOBATENIbCKU HHCTPYMEHT IMO3HAHUSA, (HOPMYIUPOBATH
BOIIPOCHI, (DUKCHPYIOLIME IPOTHBOpEUYHE, NPOo0JEMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(hopMHUPOBATH THIIOTE3Y, APTYMESHTHUPOBATh CBOIO IMO3MIIMIO, MHCHHUE;

MIPOBOJIUTH  CaAaMOCTOSTECILHO  CIUIAHMPOBAHHBIA  SKCIEPHMEHT, HCCICAOBAaHHE IO
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro oOOBbeKTa, SBJICHMS, IIPOIECCa, BBISIBICHUIO
3aBHCHMOCTEH MeXIy 00BbEKTaMH, SIBJICHUSIMH, IIPOIICCCAMH;

CaMOCTOSITENIbHO (OPMYTUPOBAaThH OOOOIIEHUS U BBIBOJLI MO pe3yjbTaTaM IMPOBEIEHHOTO
HaOJIOJCHUS, HUCCIACAOBAHUS, OICHUBATh JOCTOBEPHOCTh IMOJYUYCHHBIX PE3YJITAaTOB, BBHIBOJOB H
000011IEHNIH;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAK)KE BBIABUTATH MPEAMOI0KEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nndopmanmeii:

BBISIBIIATE AeDUIIUTH MHPOPMAIMK, TaHHBIX, HEOOXOAMMBIX Ui OTBETa HA BOMPOC U IS
peLIeHMs 3a]a4H;

BbIOMpaTh  MHGOPMALMIO U3  HCTOYHMKOB  DPA3IUYHBIX  TUIOB,  AHAJIU3MPOBATH,
CHCTEMAaTU3UPOBATh M  HMHTEPIPETUPOBATH HMH(POPMAIUIO  DPA3TUYHBIX BUAOB MU (GOpM
MIpe/ICTaBJICHHUS;

CTPYKTYPUPOBaTh MHGOPMALIMIO, MPEJCTABIATh €€ B pa3IUYHbIX (opMax, UILUIIOCTPUPOBATH
rpaduyecky;

OLIEHMBATh HAAEKHOCTh HH(OPMALIUY IO CAMOCTOSTENBHO CPOPMYIUPOBAHHBIM KPUTEPHSIM.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUA

Oo0menne:

BOCIIPMHUMATh H (bOpMy.]II/IpOBaTB CYyXXACHUA B COOTBCTCTBHHM C YCIOBUAMHU H LOCIIKIMHA
O6HI€HI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TOLIKy 3peHI/I$I B YCTHI)IX U IIMCBMCHHBIX
TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PEIICHHUS 3aa4H, KOMMEHTHPOBATh ITOJTYYCHHBIN pe3yibTar;

B XOJe OOCYXJEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOW TEMBI, IPOOIEMBI,
pemaeMoﬁ 3aJJa4u, BBICKA3bIBATh HJCHU, HAIICIICHHBIC Ha ITOHUCK peHICHI/Ifl, COITIOCTABJIAATH CBOU
CYXJICHHUS C CYXICHHSIMH JIPYIMX YYaCTHHUKOB JWajiora, OOHApyKHBAaTh pa3iMude M CXOJCTBO
MO3UINH, B KOPPEKTHOH opme PopMyITupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;



NPEICTABISITh PE3yNbTaThl PEUICHUS 3aJadd, SKCICPUMEHTa, WCCICIOBaHUs, IPOCKTa,
CaMOCTOSTENHFHO BRIOMPATh (hOpMAT BBICTYIUICHHS C YIETOM 3a7ad MPE3EHTAIIU U 0COOCHHOCTEH
ayTUTOPHH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE yYeOHbIE 1eiiCTBUSA

Camoopranu3zanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIeHHUS 3a7a4dH, BBIOMpPATh CHOCOO peleHHs ¢ Y4€ToM
HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BapUaHTHI peUICHUH ¢ y4€TOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOIUOHAIBHBIH HHTEJJIEKT:

BJIQJICTh HABBIKAMH TIO3HABATEIHFHOU pPeIECKCUN KaK OCO3HAHUS COBEPIIACMBIX NEHCTBUU U
MBICTUTENILHBIX TPOIIECCOB, UX PE3YJIbTAaTOB, BIAJCTh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
mporiecca 1 pe3yibTaTa peleHus] MaTeMaTHIeCKOH 3a/1a4u;

NPEIBUICTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh TIPH pEIICHWH 3a/1a4d, BHOCHTH
KOPPEKTUBHI B JESATENBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJIEHHBIX OIIUOOK,
BEISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHE Pe3yJibTaTa IEIH W YCIOBHSIM, OOBSICHATH NMPUYHHBI JIOCTHKCHHS
WIM  HEJOCTIKEHUS  Pe3yabTaToB  JIEATENbHOCTH, HAXOAWTh OMHOKY, JaBaThb OLICHKY
PUOOPETEHHOMY OITBITY.

CoBMmecTHasi 1eSIT€IbHOCTD:

MOHUMATh W HWCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON W WHAMBUAYAIbHOH PaOOTHI TpH
pemeHuu y4eOHBIX 3ajJad, NPUHUMATh 1E€JIb COBMECTHOM JIEATENIbHOCTH, IUJIAHUPOBATH
OpPTraHM3allMI0 COBMECTHOM paloThl, paclpeAensTh BHIAbI pabOT, JOrOBaApUBATHCS, OOCYKIATh
IIPOIIECC U PE3yNbTaT padoThl, 0000IIaTh MHCHHS HECKOIBKUX JIFOJCH;

y4acTBOBaTh B TPYIIOBBIX ¢GopMax padboThl (0OCYKIeHUs, OOMEH MHEHUM, «MO3T'OBBIC
HITYPMBI» U UHBIE), BBIMOIHITH CBOIO YacTh PaOOThl M KOOPAUHUPOBATH CBOM JACHCTBUS C APYTUMU
YlieHaMH KOMAaH]IbI, OIEHMBAaTh KadeCTBO CBOET0 BKJIaJa B OOMIMN TPOAYKT MO KPUTEPHSM,
c(hOpMyYITUPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUA.

MHNPEAMETHBIE PE3YJIBTATHBI

K konmy oOydenus B 10 kiacce oOydaomuiics TOIYYUT CIAEAYIONIUE TPEAMETHbBIE
pe3yabTaThl MO OTJACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOro Kypca «AnreOpa W Hadana
MaTEMaTHYECKOT0 aHAITN3ay:

Yucia v BBIYUCTICHUSA:

CBOOOZHO ONEpUPOBATH MOHATHSIMH: PALMOHAIBHOE YKCIO0, OSCKOHEUYHas MEepUOoAMYecKast
IpoOb, MPOILIEHTHI, UPPAIIMOHATHFHOE YMCII0, MHOKECTBA PALIMOHAIBHBIX U JIEHCTBUTEIBHBIX YHCEN,
MOJYJIb IEUCTBUTEIIBHOIO YK CIIA;

INPUMEHSTh ApoOU M MPOLEHTHI JUIsl PEIleHUs MPUKIATHBIX 3a/1ad U3 Pa3IMYHBIX OTpacieit
3HAHUW U pEAIbHOW JKU3HH;

MPUMEHATh TPHUOIVIKEHHBIE BBIYUCIICHHS, MPaBUJIA OKPYIJICHHs, MPUKUJIKY M OIEHKY
pe3ynbTara BIUYNCICHUN;

CBOOOZHO OMEpUPOBaTH TMOHSATHUEM: CTEMEeHb C I[ENbIM MOKa3aTeleM, HCIONb30BaTh
MOIXOAIYI0 (opMy 3amucH ACUCTBUTENBHBIX YHCEN ISl PEIIeHUs MPAKTUYECKHX 3a1ad u
MPECTABICHUS JAHHBIX;

CBOOOHO ONEPUPOBATH MOHATHEM: apU(PMETUIECKUN KOPEHb HATYPATbHOU CTENEHH;

CBOOOHO OMEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHAIBHBIM TOKA3aTeIIeM;

CBOOOJIHO OMEPHUPOBATH TOHATHSAMHU: JIOTapu(M dYHUCIa, ACCATHYHBIE U HATypalbHBIC
JorapuMel;

CBOOOJHO OMEPUPOBATh MOHATHSAMH: CHHYC, KOCHUHYC, TaHTEHC, KOTAHTEHC YHCIOBOTO
aprymMeHTa;

OIEepUPOBATh MOHATUSAMU: APKCUHYC, aPKKOCUHYC U apKTAaHT'€HC YHCIOBOr0 apryMEHTAa.



YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHSAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCUIIbHbBIE
YpaBHEHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSTh pPA3JIMYHbIE METOMABI PEIICHUs pPALUOHAIBHBIX H APOOHO-palMOHATBHBIX
YpaBHEHUM, IPUMEHATh METOJI MHTEPBAJIOB ISl PEILICHNS HEPABEHCTB;

CBOOOZHO OMEpPUPOBATH MOHATHUSMHU: MHOTOWIEH OT OJHON MEPEeMEHHOH, MHOTOWIEH C
LEJIBIMUA KO3 PHUIIMEHTaMU, KOPHU MHOTOYJICHA, IPUMEHSTH JIeJIEHUE MHOTOYJICHA HA MHOT'OWJIEH C
OCTaTKoOM, Teopemy besy u Teopemy Buera aiis penieHus 3aiad;

CBOOOZHO  OMEpHpPOBaTh TMOHATUSMHU: CHCTEMa JIMHEWHBIX ypaBHEHUH, MaTpHlia,
OIIPENEIUTENb MATPULBl 2 X2 W €ro TEeOMETPUYECKMM CMBICI, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 ans BBIYUCIEHMSI €0 3HA4Y€HUs, NPUMEHATH OINPEACIUTENN IS pPELICHUS
CUCTEMbl JIMHEHHBIX YpaBHEHUW, MOJEIMPOBATh pPEaJbHbIE CHUTYallUd C IOMOIIbIO CHCTEMBI
JMHENHBIX YpaBHEHU, UCCIIEN0BAaTh IOCTPOECHHBIE MOJIENIN C IIOMOILBIO MAaTPUI] U ONPEACIUTENEH,
MHTEPIPETUPOBATH MOIYUEHHBIN pPe3ylbTarT;

MCITO0JIB30BaTh CBOMCTBA JEHCTBUI ¢ KOPHSAMH ISl TPEOOPa30BaHUs BHIPAKCHHUI;

BBITIONHATH MPE00Pa30BaHMsI YUCIOBBIX BBIPAKEHUH, COAECPKAIINX CTETICHU C PalliOHALHBIM
[I0Ka3aTeNeM;

HCIIOJIb30BaTh CBOMCTBA JIorapu(MoB /115l IpeoOpa3oBaHus JIOrapupMUIECKIX BbIpaKEHUM;

CBOOOJHO OMEpUPOBATh MOHATUSMU: UppAIlUOHATBHBIC, TOKA3aTENbHBIE U JIOTapU(PMUIECKIE
YpaBHEHHUA, HaXOAWTb UX PEUIEHHs] C MOMOUIbI0 PaBHOCUIIBHBIX MEPEXOJOB WIIU OCYILECTBIISSA
IIPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBbIE  TpUTOHOMETpUYeckue  (GopMynbl  Ansg  npeoOpa3oBaHUS
TPUTOHOMETPUYECKHUX BBIPAKEHUH;

CBOOOZHO  ONEpPUPOBATh IOHATUEM: TPUTOHOMETPUYECKOE ypAaBHEHUE, IPUMEHSTh
Heo0XouMbIe (POPMYIIBI 7Sl PEIICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKHUX YPaBHEHUH;

MOJICTUPOBATh PealbHbIE CUTYAIlUU Ha SI3bIKE alreOphl, COCTABISATh BBIPAKEHUS, YPaBHEHHUS,
HEpPAaBEHCTBA II0 YCJIOBHIO 3ajJjaud, HCCIEN0BaThb IOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHUEM
anmapara aareOpsl.

DyHKUUM U TPaPuUKU:

CBOOOZHO OMNEpUPOBATh MOHATUSAMU: (DYHKIHMSA, CIOCOOBI 3aJaHus (QYHKIUH, B3aUMHO
oOpatHble (YHKIWU, KOMIO3UIUs GYyHKIUNA, Tpaduk GYHKIMH, BBHIIOIHATH SJIEMEHTApPHbBIC
npeoOpa3oBaHus rpaduKoB QyHKINH;

CBOOOZHO OMEpUPOBATH MOHATHUSAMHU: 00JacTb ONpEAETCHUS W MHOXECTBO 3HAYCHHM
GbyHKIMY, HYTU QYHKIIUH, TIPOMEXYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONMEPUPOBATH TMOHATUSAMHU: YETHBIE W HEUETHBIE (QYHKIUH, TEPUOTUICCKIE
(GYHKIIMH, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMbl W MHHHUMYMBI (DyHKIHH,
HauOoJbllIee M HaMMEHbIIIee 3HaueHne QyHKIIUU Ha TPOMEKYTKE;

CBOOOZHO OIEPHUPOBATH MOHATHSAMH: CTENEHHAs QYHKIHS C HATYpPAIbHBIM U  IICIBIM
MoKa3atesieM, rpaduk cTerneHHOW (GYHKITMH ¢ HATypalbHBIM U IIEJBIM TTOKa3aTelleM, TpaduK KOpHS
N-oii cTeneHu Kak GyHKIIUU OOpaTHOM CTENEHH C HaTypalbHBIM MOKa3aTelIeM;

OMEepPUPOBATh TMOHATUSAMH: JUHEHHAs, KBagpaTuyHas U JApoOHO-TUHEHHas (yHKUIUU,
BBITTOJTHATH 3JIEMEHTapHOE MCCIIEIOBAaHUE U TIOCTPOSHUE UX TPa(UKOB;

CBOOOZHO OMEpUPOBATh MOHATHAMH: IOKa3aTelbHas W Jjorapudmuyeckas (QyHKIUU, UX
CBOIiCTBA U TpadMKH, UCTIOIH30BATh MX TpadUKH JUIsl PEIICHUS YPAaBHEHUI;

CBOOOJTHO OIEPHPOBATH TMOHATHUSMHU: TPUTOHOMETPUYECKAsh OKPYKHOCTb, OIpE/IeIeHUE
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMEeHTa;

UCIONB30BaTh Tpaduku (GYHKIUN i1 HMCCIEAOBAaHUS IMPOLECCOB M 3aBHCHUMOCTEH Tpu
pelleHnr 3a1ad U3 JAPYruX Y4eOHBIX MPEIMETOB M PEaTbHOW JKHU3HH, BBIPAXAThH (GopMyiIaMu
3aBHUCHUMOCTH MEXIY BEIMUYNHAMU;

Hauyana maTeMaTH4ecKOro aHaJamu3a:

CBOOOZHO OMEpUPOBaTh MOHATHAMH: apudmeThyeckas W TeOMEeTpHuYecKas IpOrpeccus,
O0eCKOHEYHO YOBIBAIOIIasi T'€OMETpUYECKass MPOTrpeccHs, TUHEHHBIA M AKCIOHEHIUAIBHBIA POCT,
(dbopMmyIa CIIOKHBIX MTPOLIEHTOB, UMETh MPEICTABICHHE O KOHCTAHTE,

HCIIOJIB30BaTh IIPOrPECCUU ISl PEIICHMS peabHbIX 3aJa4 IPUKIAJHOrO XapakTepa;



CBOOOZHO  OmepUpoBaTh  MOHATUSIMH:  MOCIEAOBAaTEIbHOCTb,  CIOCOOBI  3aJaHUS
MIOCJIE/I0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE TOCIEOBATEIIbHOCTH, MOHUMATh OCHOBBI
3apOXKJACHHSI MAaTEMaTHUECKOI0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX;

CBOOOZHO ONEpPUPOBATH MOHATHSIMH: HEMpepbiBHbIE (YHKIMH, TOYKH pa3pbiBa Tpaduka
(GyHKIMH, aCHMOTOTHI rpaduka QyHKINH,

CBOOOJHO OINEPUPOBATh MOHATHEM: (YHKIHS, HENpEphIBHAS HA OTPE3Ke, MPUMCHSITH
CBOICTBA HEMPEPHIBHBIX (QDYHKITUN JIsl pEIISHUS 3a/1a4;

CBOOOHO OIMEPHPOBATh MOHSATUSMU: TIepBasi U BTOpask MPOU3BOAHbIE (PYHKIINU, KacaTelbHAS
K rpaduky QyHKIUH;

BBIUHCIISTH TPOU3BOAHBIE CYMMBbI, TPOM3BE/ICHNUS, YACTHOIO U KOMITO3UIIUU JIBYX (YHKIUH,
3HATh MTPOU3BOHBIE IIEMEHTAPHBIX (DYHKIUA;

UCIIOTB30BaTh T€OMETPUICCKHUH 1 (PH3UIECKHIA CMBICIT TTPOU3BOIHON JIJISl pEIICHUS 3a/1a4.

MHo:kecTBa M JIOTHKA:

CBO6OI[HO OIICPpUPOBATH INOHATHUAMMA: MHOXCCTBO, OII€pAlIWK HAd MHOXKCCTBAMU,

KCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaT ISl ONKUCAaHUs PEeaJbHbIX MPOLECCOB U
SIBJIICHUH, TIPU PELICHUH 33/1a4 U3 APYrUX YUeOHBIX MPEIMETOB;

CBOOOJIHO ONCPHPOBATH IOHATHSAMHU: OINpEIACICHUE, TEOopeMa, YpaBHCHHUE-CJICIACTBUE,
CBOMCTBO MaTe€MaTH4YECKOT0 00BEKTa, T0KAa3aTeIbCTBO, PABHOCWIIbHBIC YPABHCHUS M HEPABEHCTBRA.

K xonmy oOyuenuss B 11 kJacce oOy4aromuiicss MOMYYUT CIEAYIOUINE NPEAMETHBIC
pe3yapTaThl MO OTJENbHBIM TeMaM paboueld mporpaMmbl yueOHOro Kypca «Aurebpa M Hadasia
MaTEeMaTUYECKOI0 aHaJIU3a»:

Yucia v BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBATH MOHATHIMU: HATypaJIbHOE U IIEJI0€ YHCII0, MHOXKECTBA HATYpPaIbHBIX
U LENbIX YKCEeNl, UCIONb30BaTh mpusHaku aenumocTH uenbix yucen, HOJl u HOK narypanbHbix
yuCen I pelICHUs 3a7a4, IPUMEHATh AIropuT™ EBKIna;

CBOOOJHO OMEPUPOBATH MOHSATHEM OCTaTKa [0 MOJYIIIO, 3alUChIBaTh HATypallbHbIE YMCIa B
Pa3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAX CUUCIIEHUS;

CBOOOJIHO ONEPUPOBATH MOHITUSIMU: KOMIIJIEKCHOE YUCJIO U MHOXKECTBO KOMILIEKCHBIX YHCEII,
MPEJICTaBIISITh KOMIUIEKCHBIE YHCIia B aNreOpandeckoil U TPUrOHOMETpUUYEcKoi ¢hopMe, BHITOTHATh
apudmeTndeckue onepanuyu ¢ HIMU ¥ H300pakaTh Ha KOOPIUHATHOMN TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOHO OMEPUPOBATH MOHATUSAMU: UPPAIIMOHANBHBIE, TOKA3aTENbHbBIE U JIOTapu(PMUUECKHE
HCPABCHCTBA, HAXOAUTHb UX PCHICHHUA C IIOMOIIBIO PABHOCHUIIBHBIX IICPEXOA0B,

OCYILIECTBIISATH OTOOP KOpHEH MpHU PEelIeHUU TPUTOHOMETPUYECKOT0 YPaBHEHHUS,

CBOOOZHO OMEpPUPOBATH TMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPHUMEHSTH
H€O6XOIII/IMI)IC q)OpMy.TH)I AJI pCIICHUS OCHOBHBIX THIIOB TPUT'OHOMCTPHUUCCKUX HCPABCHCTB,

CBOOOZHO ONEPUPOBATH MOHATUSMHU: CHUCTEMA U COBOKYIHOCTb YpaBHEHHIl W HEPaBEHCTB,
pPaBHOCUJIbHBIE CUCTEMBl U CHCTEMBI-CIIEACTBHSI, HaXOMUTh PEIICHUS] CUCTEMbl U COBOKYMHOCTEH
PaluOHAIBHBIX, HPPAIWMOHAJIbHBIX, IIOKA3aTCIbHbBIX U JIOI‘apI/I(i)MI/I‘IeCKI/IX ypaBHeHI/II\/JI 1 HCPaBCHCTB,

peuiaTtb paliOHAJIbHBIC, HppariOHAJIbHEIC, II0KAa3aTCJIbHBIC, J'IOFapI/I(l)MI/I‘-ICCKI/Ie u
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, COJEpKAIME MOYIIU U TTapaMeTPhI;

IPUMEHSATH rpaduyeckue METOMBI Ul PElIeHUs YpaBHEHHH M HEpaBEHCTB, a TAKXKe 3a/1ad C
nmapameTpamu;

MOJICTMPOBATh peallbHbIe CUTYAIlUU Ha SI3bIKE alreOpbl, COCTABISATh BBIPAKEHUS, YpaBHEHHUS,
HCPAaBCHCTBA M HMX CHCTCMblI II0 YCIOBHUIO 3ajadd, HCCICAOBATH IIOCTPOCHHBLIC MOJICIU C
WCIIOJIb30BAaHUEM arlapara ajire0pbl, HHTEPIPETUPOBATH MOJTYICHHBIA PE3YIIbTAT.

DOyHKIUHN U TPaQUKH:

CTPOUTH TpadUKH KOMIIO3ULIUU (PYHKIMH C IMOMOLIBIO 3JIEMEHTAapHOTO HCCIIEIOBAaHUS U
CBOMCTB KOMITO3UIIMH IBYX (DYHKIIHA;

CTPOUTH FreoMeTpuyeckre 00pas3bl ypaBHEHUH U HEPAaBEHCTB Ha KOOPMHATHON TIOCKOCTH;

CBOOOJTHO ONEPHUPOBATH MOHATHIMU: TPAPUKH TPUTOHOMETPHUYECKUX ()YHKIIHIA;

MPUMEHSTh (PYHKIUU I MOJICIIUPOBAHUS U UCCIIEIOBAaHUS pPeabHbBIX MPOLIECCOB.



2. Maremaruka: anreOpa U Hayajla MaTeMaTHYECKOTr0 aHajIu3a, TeoMeTpusl. Anredpa U Hadaia
MareMathyeckoro ananu3sa.ll kmacc: yue0. s o6pa3oBar. opranu3aiuii: 6a30BbIi U YrITyoll.
ypoBan/}O.M. Komnsarun, M.B. TkaueBa, H.E ®enoposa u ap. - 5-e uzza.- M.: IIpocsemenue, 2018.

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1. Maremaruka: anrebpa U HayaJla MATEMAaTHYECKOr0 aHalln3a, reoMeTpus. Anredpa u Havaina
MaTeMaTHYecKoro aHanusa, 10 kmacc: yue0. st o0pa3oBaT. opranuzaiuii: 6a30BbIil U yriryod.
ypoBuu / Konsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue, Akiimonepaoe o0I1ecTBo
«M3marenbctBo «IIpocBemenuey, 2018.

2. Maremaruka: anre0pa U Hayajla MaTeMaTHYECKOro aHajn3a, reoMeTpusi. Anredpa 1 Havana
MaTeMaThueckoro ananusa.l1 kmacc: y4e6. ans oOpa3oBat. opraHu3aiuii: 0a30BbIil U yriayo.
yposuu / FO.M. Konsrun, M.B. Tkauesa, H.E ®enoposa u ap. - 5-¢ uza.- M.: [Ipocsernienne, 2018.
3. I'.A Scrpebunenkuii. 3agauu ¢ napamerpamu: Ku. lns yaurens. —M.: IIpocBemienue, 1986.
4. Brnacopa A.I1. 3agauu ¢ mapamerpamu. JlorapudpMuyeckue u nokazareiabHble ypaBHEHU S,
HEpaBEeHCTBa, cUCTeMbl ypaBHeHul. 10-11 kiacc: yuebnoe nocodue/ A.Il. Biacosa -M.:, Ipoda,
2005.

5. ®enbko JI.M. Mertoa HHTEpBAJIOB B PEIICHUU HEPABEHCTB U MCCIeAOBaHNH QyHKITUH. 8-11
KI1.:yaeOHoe mocobue/ JI.M. @enbko — M.: JIpoda, 2005.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

1. MunucrepctBo obpazoBanust P®: http://www.infonnika.ru/; http://www.ed.gov.ru/;
http://www.edu.ru/.

TecrupoBanwue online: 5-11 kiaccsr: http://www.kokch.kts.ru/cdo/ .

2. O0pazoBaTenbHBII HHTEPHET-PECYPC VIS IIKOJILHUKOB, CTYACHTOB, YUUTEICH U POAUTENCH,
ttps://www.yaklass.ru/p/matematika#program-10-11-klass

3. O0pa3oBaTeNbHBIN HHTEPHET-PECyPC IS MKOIBHUKOB, https://resh.edu.ru/subject/archived/12/5/
2. Ilenarornyeckast Mmactepckas, ypoku B lHTepHeT u MHOroe npyroe: http://teacher.fio.ru.;
http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/

4. Beepoccuiickuii oopa3oBareibHbIil mpoekT.https://xn--hladlhdnlo2c.xn--plai/

5.Kupumnna u Medoaus: http://mega.km.ru.
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