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INOACHUTEJIBHASA 3AIINCKA

VYueOHblilt Kype «Anredpa u Hayajla MAaTEMaTUYECKOTO aHAIM3ay ABISETCS OJHUM U3 Haubolee
3HAQUYUMBIX B IPOTpaMMe CpeiHero oOmero oOpa3oBaHUS, MOCKOIBbKY, C OJHOW CTOPOHBI, OH
o0ecrieunBaeT HHCTPYMEHTAIBHYIO 0a3y JUIs H3Y4EHUs BCEX €CTECTBEHHO-HAYYHBIX KypPCOB, a C JPYToi
CTOPOHEI, ((OPMHUPYET JTOTUIECKOE ¥ A0CTPAKTHOE MBIIUICHUE 00YJaIONINXCsl Ha YPOBHE, HEOOXOAMMOM
JUIE OCBOCHMS MH(OPMATUKH, OOIIECCTBO3HAHMS, UCTOPUHU, CIOBECHOCTH M APYIHX AWUCIHUIUIMH. B
paMKax JaHHOTO Y4eOHOro Kypca oOydarolrecs: OBJIa/IEBAIOT YHHBEPCATBHBIM SI36IKOM COBPEMEHHOU
HayKH, KoTopasi GopMyIHupyeT CBOU JTOCTIKECHHS B MaTeMaTHUeCKO# (opme.

YueOHblii Kypc anreOpsl M Hadal MaTeMaTHYeCKOTO aHalM3a 3aKJa/JblBaeT OCHOBY JUIS
YCIICIIHOTO OBJAJCHHS 3aKOHAMHU (HU3UKH, XUMHUU, OWOJIOTHH, MOHUMAHHS OCHOBHBIX TEHICHLUI
pPa3BUTUS SKOHOMHUKHM M OOIIECTBEHHOH JKM3HHM, IO3BOJSIET OPUEHTUPOBATHCS B COBPEMEHHBIX
U(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIb30BaTh WX JUIA JalbHEHIIEro
o0pa3oBaHUs M B TOBCEAHEBHOH XM3HU. B TO e BpeMsi OBiazieHWe aOCTPAKTHBIMH MU JIOTHUECKH
CTPOTUMH KOHCTPYKIHMSMH anreOpbl M MaTeMaTHYeCKOro aHajh3a pa3BUBAaeT YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH MCTUHHOCTB, JOKA3bIBaTh YTBEP)KACHUS C IOMOIIBI0 MHIYKLIUH U
paccykIaTth JEeIyKTUBHO, HCIOJB30BaTh 00O0OIIEHHE W KOHKPETH3alWio, a0CTparupoBaHHE U
aHaJIOTHIO, (OpMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xome wu3yuenuss ydeOHOro Kypca «AnreOpa M Hadaja MaTeMaTHUYECKOTO AaHAJIH3a»
00y4Jaronyecs MOIy4aroT HOBBIN OIBIT PEIICHUS MPUKIIATHBIX 3a/a4, CAMOCTOATEILHOTO MOCTPOCHHS
MaTEeMaTUYECKUX MOJICNICH peabHbIX CUTYalui, HHTEPIPETAluy TOIYYSHHBIX PELICHHUH, 3HAKOMSTCS
C TIpUMepaMH MaTEeMaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe M MCKYCCTBE, C BBIIAIOLIMMHUCS
MaTeMaTHYECKUMH OTKPBITHSAMHU U UX aBTOPAMH.

VY4eOHbIl Kypc 001a/1a€T 3HAYUTEIbHBIM BOCIIUTATEIbHBIM [TOTEHIIMAJIOM, KOTOPBIH peaan3yercs
Kak yepe3 y4eOHbII MaTepHai, criocoOCTBYIOMNN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U
yepe3 cnenuduky yueOHOH e TeTbHOCTH, TPeOyoei MpoI0JKUTEIBHON KOHIICHTPAIlUd BHUMAHHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYYEHHBIA PE3yIbTaT.

B ocHoBe Meromuku oOydeHHss anreOpe W HadajlaM MaTeMaTHYecKOro aHalln3a JISKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B crpykType yueOHOro kypca «AnreOpa M Hayajga MaTeMaTUYeCKOrO aHaJIN3a» BbIIEJICHBI
CIIEAYIOIINE COJIEPKATEITHLHO-METOANYECKHE JTHHUN: «Yncna u BEIYUCIeHHs», «OYHKIUU U Tpadukmy,
«YpaBHEHUS U HepaBeHCTBa», «Hauama maremarnyeckoro aHanmsza», «MHOXKeCTBa W JIOTHKa». Bce
OCHOBHBIE COJIEPKATEIbHO-METOANYECKHE JIMHUU U3Y4alOTCsl Ha MPOTSHXKEHUH ABYX JIET 00ydeHHs Ha
YPOBHE CpEAHEro 00I1ero o0pa3oBaHMsl, €CTECTBEHHO JIOMOJIHSASA IPYT APYyTra U MOCTENEHHO HACHIIIAsACh
HOBBIMH TeMaMH W paszjaeiamu. JlaHHBIH y4eOHBI Kypc SIBISETCS WHTETPATUBHBIM, ITOCKOJBKY
o0bemuHseT B cede CoJepKaHWe HECKOJIbKUX MAaTeMAaTHYEeCKHX IWCIUILUIMH, TaKHX Kak anredpa,
TPUTOHOMETpPHUS, MaTEMAaTUYECKUI aHaIM3, TEOPUsI MHOXKECTB, MaTeMaTHuyecKas jJoruka u apyrue. 1o
Mepe TOTo Kak oOydarolyecs OBIaJeBal0T BCE Oojiee MMUPOKUM MaTeMaTHUYECKUM aIllapaToM, Y HUX
MIOCJIEIOBATEIbHO (POPMHUPYETCS M COBEPIICHCTBYETCS yYMEHHE CTPOUTh MaTeMaTHYECKYI0 MOJEITh
peabHON CHUTYaIluH, IPUMEHSTh 3HAHHS, ITOJIyYeHHBIE MTPH U3yYSHUH YIeOHOTO Kypca, IS pelIeHuUs
CaMOCTOSITENIbHO Cc(HOPMYITHUPOBAHHON MaTeMaTHMYeCKOW 3ajaud, a 3aTeM MHTEpIPETUPOBATH CBOM
OTBET.

ConepxaTenpHO-MeTOAMYeCKast JHHUA «YWcna W BBIYHMCICHUS» 3aBepliacT (popMupoBaHUe
HaBBIKOB HCIIOJIh30BAHMUS JIEHCTBUTEILHBIX YHCEN, KOTOPOE OBLIO HA4aTO Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus. Ha ypoBHe cpennero o61ero oopa3oBanusi oco0oe BHUMaHUe yaessiercs (opMupoBaHUIO
HaBBIKOB PAIlMOHAJIbHBIX BHIUMCIICHUH, BKIIOYAIONINX B c€0sI HCIIOIb30BAHUE PA3INYHBIX (POPM 3aIucCh

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 220 ot 28.09.2023. UcnonHutens: MNnsizosa IM.®. 0 AIEKTPOHHbINA
CtpaHuua 2 n3 16. CTtpaHnua cosgaHa: 28.09.2023 16:14 =¥ TATAPCTAH



yycia, YMEHUE JenaTh NMPUKUAKY, BBIIOJHATH NMPUOIMKEHHBIE BBIYMCICHMS, OLICHUBATh YUCIIOBBIC
BBIPKEHUS, pabdOTaTh C MAaTeMaTHYECKUMH KOHCTAaHTAMU. 3HAKOMBIE OOYYaIOLIMMCS MHOXKECTBA
HaTypaJIbHbIX, LENbIX, PAlUOHAJIbHBIX U JACUCTBUTEIbHBIX YHUCET JONOJHAIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4HCeJl. B KaXIOM M3 3TUX MHOXKECTB PACCMATPUBAIOTCS CBOWCTBEHHBIE €MY
cneunduyecKkue 3a1a41 U ONeparLiy: IeJIeHUe HalleJl0, OIIEPUPOBAHNE OCTaTKaMH Ha MHOXKECTBE 1I€JIbIX
qrcesn, 0coOble CBOICTBA pAIllMOHAIBHBIX U WPPAMOHAIBHBIX YKCElN, apu(MeTHUecKue orepanuu, a
TaK)K€ M3BJIECUCHUE KOpPHS HATypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX uucel. biaromaps
IIOCJIEZI0BATEIBHOMY PACIIMPEHUIO Kpyra MCIIONIb3yEMbIX YUCENl U 3HAKOMCTBY C BO3MOXKHOCTSIMH HMX
IPUMEHEHU AJIS pellieHUs pa3IuyHbIX 3a7a4d (popMUpyeTcs NpeACcTaBIeHUE O €ANHCTBE MAaTEeMaTUKU
KaK HayKd U €€ poJIi B IOCTPOCHUH MOJIeNIC peaTbHOTO MHPA, IUPOKO MCIIONIB3YIOTCS 0000IIeHe 1
KOHKpETH3aLusl.

JIlunus «YpaBHEHUs U HEPaBEHCTBA» PeaM3yeTcsl Ha NMPOTSKEHUN BCero oOyuyeHUsl Ha ypOBHE
cpeaHero o01iero o0pa3oBaHus, OCKOJIBKY B KaXA0M pazzeine IIporpaMMel peycMOTPEHO peLIeHne
COOTBETCTBYIOIIHX 3ajad. B pe3ynprare o0yyaromuecs OBIaeBalOT pa3IMYHBIMU METOIAMH PEIICHHUS
palMoOHANBHBIX, HPPALMOHANBHBIX, IOKA3aTeNbHBIX, JIOTapU(OMUIECKUX W TPUTOHOMETPUYECKUX
YPaBHEHHUI, HEPABEHCTB U CHCTEM, a TAKXKe 3aJad, COAepXallux rnapamerpsl. IlomyueHnnsle ymeHus
IIMPOKO HCHOJB3YIOTCSA IMPH HMCCICIO0BAHUU (DYHKIHMH C MOMOLIbI MPOU3BOJHOM, NP pELICHUU
NPUKJIAIHBIX 32/1a4 U 33/1a4 Ha HaX0KIeHNe HanOObIINX U HAUMEHBINNX 3HaueHuH Gynkuuu. [lannas
coJiepKaTeNbHasl JMHUSA BKIIOYAaeT B ce0sl Takke (OPMHUPOBAHWE YMEHUU BBINOJIHATH PACUYETHI IO
dopmynaMm, mpeodbpa3zoBaHUs PALMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPaKEHUII,
a TaKKe BBIPAXKEHUH, COAEp)KallMX CTeNeHu U jorapudmel. brarogaps uzyuenuro anreOpanyeckoro
MaTepuaia IPOUCXOAUT JajbHEHIlIee pa3BUTHE ANTOPUTMHUYECKOIO U aOCTPAKTHOI'O MBIIUICHUS
oOyyaromuxcs, (GOpMUPYIOTCSI HaBBIKM JIEAYKTUBHBIX pACCYXIEHHUH, pabOThl C CHUMBOJIHHBIMHU
dopmamu, mpeCTaBIeHNUS 3aKOHOMEPHOCTEH 1 3aBUCMOCTEH B BU/I€ PaBEHCTB M HEPABEHCTB. Ajredpa
npeziaraeT 3 peKTrBHbIE HHCTPYMEHTHI JUTSl pellieH s TPAaKTUYECKUX U €CTECTBEHHO-HAayYHBIX 3aJ1a4,
HarJsHO IEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenbHo-MeTonnyecKkas TMHUS «DyHKINK U TpadUKN» TECHO MEPEIIeTaeTCsl ¢ APYTrUMHU
JUHUSAMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 33Ja€T IMOCIEI0BaTEIbHOCTh H3yUYEHHUs
Mmarepuaia. l3ydeHue CTEeNeHHOW, MoKa3aTeabHOM, JOrapu(MUYecKOH U TPUTOHOMETPUUYECKUX
(GYHKIMH, UX CBOMCTB U IpaMKOB, UCIOJIb30BaHNE (QYHKIUH 1715 peleHus 3aa4 U3 JpYTux y4eOHbIX
IPEIMETOB U PEATbHOM U3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M, TaK U C peIIeHuEM
ypaBHEeHMI M HepaBeHCTB. Ilpu 3TOoM Oonblioe BHHUMaHHE Yyaensercs (OPMUPOBAHUIO YMEHUS
BbIpakaTh (OPMYJIaMU 3aBHUCUMOCTH MEXIY Pa3JIMYHbIMM BEJIMYMHAMM, UCCIEN0BaTh IOJy4YEeHHbIE
(GyHKIMH, CTPOUTD UX rpaduku. Marepuain 3Toil coaepkaTesIbHOM JIMHUN HalleJIeH Ha pa3BUTHE YMEHUN
U HaBBIKOB, TMO3BOJISIOUIMX BBIPaKaTh 3aBUCHMOCTH MEX]y BEIMYMHAMH B pa3iIMuHON Qopme:
AHAIUTUYECKOW, Tpaduueckol u  crnoBecHOW. Ero mu3ydeHwe CHocoOCTBYeT  Pa3BUTHUIO
QITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHHI0 W KOHKPETHU3allUW, HCIOJIb30BAHUIO
AHaJIOTUH.

CopepxarenpHass auHHS «Havanma wmaremaThyeckoro aHajin3a» TO3BOJISIET CYLIECTBEHHO
pacUIMpUTh KPYr KaKk MaTeMaTHYECKUX, TaK U MPUKIAJHBIX 3a]a4, JOCTYHBIX 00y4JaromuMCs, TaKk Kak
y HUX MOSIBIISICTCS BO3MOYKHOCTh CTPOUTH IPpauKU CIOKHBIX (DYHKIIHMA, ONIPEeNsiTh UX HAanOOIbIINE U
HauMEHbBIIINE 3HAUYEHUS, BBIYUCIIATD MJI0MAAN PUryp U 00BEMBI TEN, HAXOJUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHasg colep)kaTenbHas JIMHHUS OTKPBIBAET HOBBIE BO3MOXHOCTH TOCTPOEHUS
MaTEMaTHUYECKUX MOJENEH pPEANbHbIX CHUTYyalluid, IO03BOJSET HAXOAUTh HAWIydllee pEIICHUE B
NPUKIAIHBIX, B TOM 4YHCIE COLUUAIBHO-DKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMHU
MaTEeMaTUYeCKOr0 aHaJM3a CIOCOOCTBYET pa3BUTHIO aOCTpaKTHOTO, (POPMaIbHO-JIOTHYECKOTO U

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 220 ot 28.09.2023. UcnonHutens: MNnsizosa IM.®. 0 AIEKTPOHHbINA
CrpaHunua 3 n3 16. CtpaHnua cosgaHa: 28.09.2023 16:14 =¥ TATAPCTAH



KpPEaTUBHOT'O MBINUIEHUS, JOPMHUPOBAHUIO YMEHUI pacliO3HABAThH NPOSIBIECHUS 3aKOHOB MaTEMaTHKHU B
HayKe, TeXHUKE U ucKyccTBe. OOyuaronyecs y3HaroT O BBIAAIONIUXCS Pe3yIbTaTax, MOJyYeHHBIX B X0/1€
pa3BUTHS MaTEMAaTUKU KaK HayKu, 1 00 UX aBTOpax.

CopnepxaTenbHo-MeToAnYecKas JTuHUS «MHOXeCTBa U JIOTMKa» BKIIOYAET B CE0S AJIEMEHTHI
TEOPUM MHOXECTB M MaTeMaTHMYeCKOW JIOTMKU. TeopeTHKO-MHOKECTBEHHbIE IPEICTABICHUS
IPOHM3BIBAIOT BECh KypC HIKOJHHONW MAaTeMaTHKH W MpelaraloT Haubosiee YHHBEPCAIbHBIN S3BIK,
00BEeTMHSIOMINI BCE PA3/IeNIbl MATEMATHKH U €€ IPUIIOKEHH, OHH CBSI3BIBAIOT Pa3HbIE MATEMaTHUECKHE
JUCLUIUIMHBI U UX IPUJIOKEHUs B einHoe 1enoe. [103ToMy BaskHO JaTh BO3MOKHOCTh 00Y4aroIEMyCst
IIOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM $3bIK COBPEMEHHOW MaTeMaTHKH M HCIOJIb30BaTh €ro JJs
BBIPA)KEHUS CBOMX MbICIIEH. [IpyruM Ba)KHBIM NMPU3HAKOM MATEMAaTHKH KaK HAyKH CIEeIyeT NPU3HATh
CBOMCTBEHHYIO €li CTPOrocTb OOOCHOBAHMM U CII€JOBAHUE OINPEACIEHHBIM IIpPaBHJIaM IOCTPOEHUS
JI0Ka3aTe’bCTB. 3HAKOMCTBO C 3JEMEHTAaMHM MaTeMaTU4eCKOH JIOTMKU CIOCOOCTBYET pa3BUTHUIO
JIOTMYECKOTO MBIIIJIEHU O0YyYaroluxcs, MO3BOJSET UM CTPOMTh CBOM PACCYXKJIEHHs Ha OCHOBE
JIOTHYECKUX TPaBUII, (POPMHUPYET HABBIKM KPUTUIECKOTO MBIIUICHUSI.

B yuebHom kypce «AnreOpa ¥ Hadajsa MaTeMaTHYECKOTO aHaJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIUPOBaHMs, KOTOpbIE MpPHU3BaHbI CHOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
IOCTPOCHUS MOJIENeH peajbHbIX CUTYyalluil, MCCIEJOBAaHUS 3TUX MOJEJeH ¢ IMOMOIIBIO armnapara
anreOpspl M1 MaTeMaTHYECKOTO aHAIM3a, WHTEPIPETAlly MOJYYCHHBIX PE3yNbTaToB. Takue 3aJaHus
BIUIETEHBI B Kbl U3 pa3zesioB MPOrPaMMBbl, TIOCKOJIBKY BECh MaTepuall y4eOHOTO Kypca IIHUPOKO
UCNONb3YyeTCsl JUIsl pelIeHUs NMPUKIAAHbIX 3a1ad. [Ipu pemeHuM peabHBIX NPAKTUYECKHUX 3a7ay
oOyyarolipecss  pa3BMBAalOT  HaONIOJATEIbHOCTb,  YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsi, HCIIOJIb30BATh AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh MpodiIemy.
JlesaTenbHOCTh 10 ()OPMHUPOBAHUIO HABBIKOB PEUICHUS MPHUKIAIHBIX 3a]ad OPraHU3yeTcsi B Mpolecce
U3y4eHHsI BceX TeM yueOHOro Kypca «Anredpa 1 Hayajla MaTeMaTHYeCKOro aHaIu3ay.

Ha uzyuenue yueOHOro kypca «Anredpa 1 Hadajga MaTeMaTHUECKOTO aHAJIN3a» OTBOJIUTCS 272
yaca: B 10 kitacce — 136 gacoB (4 yaca B Heneno), B 11 kiacce — 136 vacoB (4 yaca B HEJIEINIO).
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COJEPKAHUE ObYYEHUA
10 KJTACC

Yuciia 1 BbIYUCICHUA

Panmonanbhple  uucna. OOBIKHOBEHHbIE M JIECSATUYHBIE JApPOOM, IPOLEHTHI, OECKOHEYHbIE
nepuoaudeckue Apodu. Ilpumenenue npobeld M NPOLEHTOB JUIsl pEIleHHs NPUKIATHBIX 3a1ad M3
Pa3IMYHBIX OTpACiEll 3HAHUW U PEaJbHOU KU3HU.

JlelicTBUTENbHBIC YnCia. PalinoHanbHbIe U UppalMOHATIBHBIE YUCha. ApH(PMETHIECKHE ONIEpaIluH C
NCHCTBUTENFHBIMA YHUCIaMUA. MOJynb JCHCTBUTEIBLHOTO 4YHWCIIa W ero cBoiictBa. [IpubmmkéHHBIC
BBIYHCJICHMS], IPAaBUJIa OKPYIJICHUs, IPUKKUIKA U OLICHKA PE3Y/IbTaTa BEIYUCICHUMN.

Crenenp ¢ nensiM nokasatenem. bunom Herotona. Mcnonbs3zoBanue noaxoasiei GpopMsl 3anucu
JEHCTBUTEIILHBIX YUCEN IS PEIICHUS IPAKTUYECKUX 3a1a4 U NIPEACTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYPaJIbHON CTENIEHH U €0 CBOMCTBA.

CreneHsp ¢ palMOHAIBHBIM IIOKA3aTENIEM U €€ CBOWCTBA, CTENIEHD C ICHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm uncna. Coiictsa jorapudma. JlecsiTuuHble U HaTypajbHbIE JIOTapu(MBL.

CuHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHUCJIOBOI'O apIyMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa M TOX/IAECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIE
YPAaBHEHUs U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellieHne HEpaBEHCTBA.

OCHOBHbIE METO/Ibl PEIIEHUs ILENbIX M APOOHO-pallMOHAIbHBIX YPABHEHHH U HEpPaBEHCTB.
MHorouseHnsl OT OJHOM NepEMEHHOM. JleJeHre MHOTOWIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy.
MHorousieHs! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHHUN, COACPIKAIIMX CTEIICHH U KOPHH.

WppanmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELICHUS UPPALIMOHATIBHBIX YPABHEHUH.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI PELIEHUS] TIOTapUPMUUECKUX ypaBHEHUI.

OcHoBHble Tpuronometrpudeckue ¢popmyisl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUI.
Pelenne TpUroHOMETPUYECKUX YPABHEHHM.

Pemenue cuctem nuHENHBIX ypaBHEHUN. MaTpuiia cucTeMsl TMHEWHBIX ypaBHEHUN. OnpenennTens
MaTpullbl 2X2, €ro reoOMEeTPUYECKH CMBICI W CBOWCTBA, BBIYUCIIEHHWE €r0 3HAYEHUS, MPUMEHEHHE
ONPEIEIUTEIS JUIsl PELIEHUSI CUCTEMBI JIMHENHBIX YPaBHEHHUN. Pemenne nprukiIaHbeIX 3a1a4d ¢ MOMOIIBIO
CUCTEMBbl JIMHEWHBIX YypaBHeHHH. HcciienoBaHue IIOCTPOCHHOM MOJEIM C IIOMOLIBIO MATpUll U
OIIPEACIIUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJIENIEN peaIbHON CUTYalluH C IOMOIIBbI0 YPABHEHUN Y HEPABEHCTB.
[IpuMeHeHne ypaBHEHMH M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKMX 3a7ad M 3a7a4 W3 Pa3IudHbIX
obJacTeil HayKH U peaslbHOW KHU3HH.

DYyHKUMH U TPaPUKHU

OyHKIMs, cnocoObl 3anaHus QyHKkuuH. BzanMHo oOpaTtHble QyHkuuu. Kommosunus ¢yHKIMA.
I'paduk pynkuuu. dnemeHTapHble MpeodpazoBanus rpaduKkoB GyHKINH.

OO6nacte ompeneneHuss W MHOXECTBO 3HaueHU ¢yHkuuu. Hymn ¢ynxmun. IlpomexyTtku
3HaKonocTossHCTBa. Y&tHble M HeuéTHble (QyHKiuH. I[lepuonuueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMHU. MakCUMyMbl 1 MUHUMYMbI QyHKIMH. Hanbompiiee 1 HauMeHblllee 3HaUCHUS
(GYHKIIUN Ha TPOMEXKYTKE.

JIuneitHast, KBaJpaTHUyHash W JPOOHO-IIMHEHHAas (QYHKUUMU. DJIEMEHTapHOE HCCIEeIOBaHUE H
MOCTPOCHHE UX IPAPHUKOB.
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CrenerHast pyHKITUSI C HATYpAJIbHBIM U IIEJIBIM MoKa3areneM. E€ cBolicTBa u rpaduk. CBoiicTBa U
rpaduk KOpHS N-Ol CTEMEHU KaK (YHKIIMH OOpaTHOW CTENEeHU C HATypaJbHbBIM MOKA3aTelIeM.

[TokazaTenpHas u morapudmudeckas GyHKIIUH, UX CBOMCTBa U rpaduku. Mcrons3oBanue rpadukos
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuueckass OKpPYXHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX (YHKIMIA YHCIOBOTO
aprymMeHTa.

OyYHKIHMOHAIbHBIE 3aBHUCHUMOCTH B pEaJbHBIX Ipoleccax M sBICHUAX. ['paduku peanbHbBIX
3aBUCUMOCTEHN.

Hauvana maTeMaTH4ecKkoro aHajamu3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUSl MOCIEAOBaTeNbHOCTEH. MeToa MareMaTuyecKoi
WHIYKUMA. MOHOTOHHBIE M  OrpaHUYEHHBIE IIOCIEIOBAaTEIbHOCTH. VcTOpHUs  BO3HMKHOBEHUS
MaTEeMaTHYECKOT0 aHAJIN3a KaK aHaIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass ¥ reoMeTpudeckas Mporpeccuu. beckoHedHO yOBIBaromas reoMeTpuiecKas
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TreoOMEeTpUuYecKo mporpeccuu. JIMHEHHBIM U
SKCIOHEHIHAIBHBINA pocT. Yucno e. @opmyna CIOXKHBIX MPOLEHTOB. Vcronb30BaHWe MPOrpeccuu s
pelIeHNs pealibHbIX 3ajja4 IPUKIIAIHOTO XapaKTepa.

HenpepeiBable QyHKIMM M uX cBOWCTBA. TOYKM paspbiBa. ACHUMNTOTH TpadUKOB (QYHKIUI.
CpoiicTBa (yHKIMI HENpPEphIBHBIX HAa OTpe3ke. MeTon UWHTEpBaJOB Ui PEUICHHS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENIPEPHIBHBIX (YHKIIUI JIJIsl pEIICHUS 3a/1a4.

[lepBast u Bropas npousBoaHble QyHKIMH. OnpeneneHne, reOMETPUISCKUNA 1 (PU3HUYECKHIA CMBICI
MIPOM3BOTHON. Y paBHEHHE KacaTeIbHON K TpaduKy QyHKIHH.

[IpousBonubie saemMeHTapHbIX GyHKIUME. [Ipou3BoaHas cymMMmbl, TpPOU3BEIEHUS, YAaCTHOTO H
KOMITO3UITUH (PYHKIIUHA.

MHo:xecTBa H JIOTHKA

MHOXeCcTBO, oOmepaluu HaJ MHOXECTBAMU M WX CcBoWcTBa. Jluarpammer Diinepa—Benna.
[IpuMeHeHne TeOpEeTUKO-MHOXKECTBEHHOIO anmnapara Jijisl OlMCaHUsl PealIbHBIX MPOLECCOB U SIBIICHUM, TPU
pElIeHnH 3aa4 U3 IPYTuX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTH4YecKoro oOBEKTa, CIEACTBHE, J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 KJIACC

Yucia ¥ BLIYHCIEHUSA

Harypanbabie u 1nienbie yncna. [I[puMeHeHre MPU3HAKOB JISIMMOCTH IMEIBIX YUCEN, HAaUOOIBIINN
obmmit genutens (nanee — HOJ) u nanmensiee obmiee kpataoe (ganee — HOK), octaTkoB mo moaysito,
anroputMa EBkina ans pemeHus 3aja4 B HENbIX YUCIax.

KomruiekcHble umcna. AnreOpandeckas ¥ TPUTOHOMETpHYecKas (OPMBI 3alUCH KOMITJICKCHOTO
grciia. ApuMeTHIECKHE ONepallii ¢ KOMIICKCHBIMH YHciiaMu. M300pakeHne KOMIUIEKCHBIX YHCeT Ha
KoopauHaTHOM Mmockoctd. Dopmyma MyaBpa. KopHu n-oif cTemeHM U3 KOMIUIEKCHOTO YHCIIA.
[TpuMeHeHne KOMIUIEKCHBIX YMCEN TSl pelIeHns (PU3MUECKUX ¥ T€OMETPUUECKHX 3a/1ad.

YpaBHeHHsI M HEPABEHCTBA

CucreMa W COBOKYITHOCTh YpPaBHCHWU W HEPaBEHCTB. PaBHOCWIBHBIC CHCTEMBI W CHCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUECKUX YPABHEHHH C MOMOIIBI0 TPUTOHOMETPUIECKONH OKPY>KHOCTH.
Pemenne TpUroHOMeTpUYECKHX HEPABEHCTB.

OCHOBHBIE METOBI PEIICHUS TTOKA3aTSIBHBIX U JIOTAPU(PMUICCKIX HEPABCHCTB.

OcHOBHBIE METOBI PEUICHUS UPPAIIOHATHHBIX HEPABEHCTB.
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OcCHOBHBIE METOIBI PEIICHUS CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX, HMPPAalMOHAIbHBIX,
MOKa3aTeIbHbIX U JIOTapU(PMUUIECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPABCHCTBA U CUCTEMBI C ITAPaMETPAMH.

[IpumeHeHnEe ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHMIO MAaTEMaTHMYECKMX 3a/Jad U 3a/1ay U3
pa3nUYHBIX 001aCTel HAYKH U peaIbHOM KU3HH, HHTEPIPETalrs OTYYSHHBIX Pe3yIbTaToB.

DOYyHKUNH U TPaPUKH

I'papux xomnosuumu ¢QyHknuil. I'eomeTpuyeckue o0pa3bl ypaBHEHHH M HEpPaBEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTObI pelIeHUs] YpaBHEHUH U HepaBeHCTB. [ paduyeckue MeToIbl peleHus 3a1a4 C
napaMeTpamH.

Hcnonb3oBanue rpadukoB (PYHKIMA AN MCCIEAOBAHUS TPOIECCOB U 3aBUCUMOCTEH, KOTOPHIE
BO3HUKAIOT IPH PEIICHUH 33]a4 U3 APYTUX YUEOHBIX MMPEIMETOB U peabHON JKHU3HU.

Havaja maTeMaTH4eCKOI0 aHAJIHM3a

[IpuMeHeHre MNPOU3BOAHOM K MCCIENOBAaHHUIO (YHKIMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUN HENMPEPHIBHON (DYHKITUU HA OTPE3KeE.

[IpuMeHeHne MPOM3BOIHOM I HAXO0KICHUs HAWIYYIIEro PEelIeHUs B IIPUKIIAJHBIX 3a1adax, Uil
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aaHHOro GopMyoi uiy rpauKoM.

IlepBooOpasHasi, OCHOBHOE CBOICTBO mepBooOpa3HbIX. [lepBooOpa3Hble 31eMEeHTapHbIX (QYHKLIUH.
[IpaBuiia Hax0X/A€HUS IEPBOOOPA3HBIX.

NHrerpan. I'eoMeTrpudeckuid CMBICI HMHTErpana. BeluucieHue Onpenesi€HHOro HWHTerpaiga Io
dbopmyne Hetotona-Jleitbuuna.

[IpumMeHeHMe HHTErpaja A HaXOKACHUS IUIOIMAel MIOoCKUX GUryp U 00bEMOB reOMETPHUECKUX
Tell.

[Tpumeps! pemennii quddepeHnnanbHbIX ypaBHEHHH. MaTemMaTndeckoe MOICITMPOBAHUE PEaTbHBIX
MIPOIIECCOB ¢ MOMOIIBIO AU PepeHInaNbHBIX YPAaBHEHUH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MMO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYp TpakIaHCKOTO OOImecTBa
(BBIOOpPBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKIAHCKON WACHTUYHOCTH, YBOKEHHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, Cc(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U JAESTENbHOCTbIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTUYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHHUE K MUY, BKJIIOYasi 3CTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro oOpasza *XH3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKkas akTHBHOCTB),
¢bu3nYeCcKoe COBEPILICHCTBOBAHHE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIBHOCTHIO;

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTh K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cdepam
npoecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4ecKoMy oOOpa3oBaHHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAINPaBJIECHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMUYECKOW KYyJIbTYphl, TOHUMAHWE BIUSHUS COIHUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
I100aTEHOTO XapaKTepa IKOJIOTUYECKUX POOIIeM, OpUEHTAIHS Ha TPUMEHEHHE MaTeMaTHIEeCKIX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Karollel cpe/ibl, INIaHUPOBAHKUE TIOCTYIKOB U OIICHKU
UX BO3MOXHBIX MOCJIEICTBUMN AJI OKPY>KAIOIIEeN Cpeibl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKd M OOILIECTBEHHOW MPAKTUKH, NOHHMaHHWE MaTeMaTH4eCKOW Hayku Kak cgepbl
YEJI0BEUYECKON NIESATEIbHOCTH, ITANOB €€ Pa3BUTHUS W 3HAYUMOCTHU JUISl PA3BUTHS [IUBUIIN3ALINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MHPA,
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TOTOBHOCTB OCYILECTBJIATH IIPOECKTHYIO U UCCIIEI0BATEIbCKYIO NEATEIbHOCTh HHIAUBUAYAIBHO U
B I'PYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jornuyeckue AeMcTBHUA:

BBISIBJIAITH M XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKA MATEeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEICICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKANUUA, OCHOBAHUSA Ui 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATh W IMPEOOPa30BBIBATh CYKICHHS: YTBEPIUTCIbHBIE W
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YaCTHBIE M OOIINE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPKACHHSIX, TNpeajaraTb KPUTEPUU IS  BBISIBICHUSA
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

JienaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIHOUYECHUH, YMO3aKIIOUEHHUI M0 AaHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEeILCTBA MATEMATHUYECKUX YTBEPKIACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBHICTpAaUBAaTh AapryMEHTAlMIO0, MPHUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BEIOHMpATH CIIOCO0 peleHns yueOHol 3a1a4uu (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEIICHHUSI,
BBIOMPATh HaNOOJIeEe MOIXOANIUN C YUETOM CAMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarebcKHe AeiCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HaHUS, (OPMYyITUPOBAThH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJUTH  CAMOCTOSITENBHO  CIUIAHUPOBAHHBIM  S3KCIIEPUMEHT, UCCIEIOBAHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 00OOIIECHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOAUMBIX I OTBETa Ha BOIIPOC M IS
peLIeHUs 3aa4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB  PA3JIUYHBIX THUIIOB, aHAJIM3UPOBATh,
CHCTEMaTH3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm

IIPEJICTaBIICHHUS],
CTPYKTYPUPOBATh HH(POPMALINIO, TPEJCTABIATH €€ B Pa3IMUHBIX (popMax, HIUTIOCTPUPOBATH
rpaduyecku;
OLICHMBAaTh HAAE&KHOCTh HWHGOPMAIMM IO CaMOCTOSITENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS
OO0uenne:
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BOCIIPHHUMATh U (DOPMYJIHPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBHSMU M IEIISAMHU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M NHCHMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y pELIeHHs 3a/Jaul, KOMMEHTHPOBATh MOTYYEHHbBIN PE3ybTaT;

B XOJIe OOCYXICHHMsI 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYX/1aeMOU TeMbl, MpoOJIeMBbl,
pemaeMoil 3a1auy, BBICKA3bIBATh MJEH, HALIEJICHHBIE HA MOMCK PELIEHMs], CONOCTAaBIISTh CBOU
CYXJIEHUS C CYXACHUSAMH APYrHUX YYaCTHHKOB JUANOTa, OOHAPY>KUBATh PAa3IM4HUe U CXOICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIUpOBATh Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

MPEJICTaBIATh PE3yJAbTaThl PEUICHHs 3a/layd, SKCIEPUMEHTa, HCCIEJIO0BaHHUA, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHS € YIETOM 3a7a4 MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOPUHU.

PeryasiTuBHbIEe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PEIICHH ¢ y4€TOM HOBOM HMH(OPMALIUY.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX IIPOIECCOB, HX pPE3yJIbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa PEelIeHrs MaTeMaTHUeCKOH 3aauu;

MpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEHICHUH 33/Jayl, BHOCUTH
KOPPEKTHBBI B JCITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, TAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNIbTATa IIEJId U YCIOBUIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIM HENOCTH)KEHHUS pe3yJlbTaTOB JAESITEIbHOCTH, HAaXOOUTh OIIMOKY, J1aBaTh OIEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eITeJIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHJAHON W MHIUBUAYaIbHOU pabOTHI TpU
pelieHnr y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaesisiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIaTh
MIPOIIeCC U PE3yIbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBD» ¥ HHBIE), BBITIOJHATH CBOIO YaCTh Pa0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YJIeHaMH KOMaHJIbl, OIICHWBATh KAauyeCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT 1O KPUTEPHUSIM,
c(OpMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiacce oOyyaroluiics MOMYYHUT CIEAYIOIIME IpeIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM pabouel MmporpaMMmbl yueOHOro Kypca «Amnredpa u Hadaja
MaTEMaTHYECKOT 0 aHaAJIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBO60}1HO ONCpUpPOBATH MOHATHAMU: PALIUOHATIBHOC YHUCIIO, OeckoHeuHas nepuoandeCKas
JIpo0b, MPOIEHTHI, MUPPAIMOHATHHOE YHCIIO, MHOXECTBA PAIMOHAIBHBIX M JACHCTBUTEIHHBIX
qKCell, MOAYJIb IEHCTBUTENBHOIO YHCIIA;

OPUMEHSATH IpOOU U MPOLEHTHI I PelIeH s MPUKIATHBIX 3a/1a4 U3 pa3IMYHbIX OTpacieit
3HAHUU U peaJbHOU KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, MpaBWIa OKPYIVIEHUs, MPUKUIKY M OLEHKY
pe3ynbTaTa BEIYUCICHUN;
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CBOOOJTHO ONEpPUPOBATh IOHATHEM: CTENEHb C IEJbIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAALIYI0 (OPMY 3alUCH JACUCTBUTEIBHBIX YHCEN IS PEIICHHs MPAaKTUYECKHX 3a1ad U
NPECTaBICHUS JAHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOI CTENEeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAllMOHAILHBIM ITOKa3aTeIIeM;

CBOOOJTHO OMEpPHUPOBATh MOHATUSAMH: JIOTapu(M dYHcia, NECATUYHBIE M HATypajbHbIC
JorapudMmel;

CBOOOJTHO ONEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

OTIEPUPOBATH MOHATHAMU: APKCUHYC, apKKOCHHYC M apKTAHTCHC YHCIOBOTO apryMeHTa.

YpaBHeHNsI M HEPABEHCTBA:

cBOOOJIHO OIIEPUPOBATH MOHATUAMU: TOXKJECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YpaBHEHHS U YPaBHEHUS-CIICICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHSTHh pa3IMYHbIE METOJbl PELICHUS PAlMOHATIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSATh METO/I MHTEPBAJIOB JUIsl PELLICHUsI HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHAMM: MHOTOYIEH OT OJHOW MEPEeMEHHOM, MHOTOWIEH C
LeJIBIMU K03((PUIIMeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JI€JICHHE MHOTOWIEHa HA MHOTOWIEH
¢ ocTaTkoMm, Teopemy besy u reopemy Buera s pemenus 3anad;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSIMU: CHUCTEMa JMHEWHBIX ypaBHEHHWH, MaTpHIIA,
ONpesieNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYEeCKMH CMBICI, HCIOJIb30BaTh CBOICTBa
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauY€HUsl, IPUMEHATh ONpPEACTUTENN A PeLIeHUs
CHCTEMBI JMHEWHBIX YpaBHEHUWH, MOJEIHMPOBATH PEAIbHBIC CUTYAIlMH C TOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHHWH, WCCIENIOBaTh IOCTPOSHHBIE MOJAETH C TIOMOIIBIO MATpUll U
olpenenuTeneil, MHTEPIPETUPOBATh MOJyYEHHbIH pe3ysbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMH JUIsl TPpeoOpa30BaHusl BRIPaKEHUI;

BBIMIOJIHATh ~ MIPEOOpa30BaHUSI  YHCIOBBIX  BBIPAKCHHH, COJEP)KAIIUX CTETEeHH C
palroHaIFHBIM TIOKA3aTeNIeM;

UCMOJIb30BaTh  CBOMCTBA  JIOrapu(MoB [uid  NpeoOpazoBaHMs  JIOTapu(PMUUECKUX
BBIPAKECHMUI;

CBOOOJTHO  OIEpPHPOBATH  TOHATHSAMHU:  HPpPAlMOHANbHBIC,  TIOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YpaBHEHUS, HAXOIUTh MX PEUICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX IEPEX0/I0B
WIN OCYILECTBIISIS POBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHUIA,

CBOOOJTHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HEeo0Xo1uMble (OPMYIIBI IS peIlIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUH;

MOJICIUPOBATh pEeAJbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/ladyd, WCCICI0BATh TIOCTPOCHHBIE MOJEIH C
UCTIOJIB30BaHUEM armapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATHAMU: (DYHKIMS, CHOCOOBI 3alaHUs (YHKINH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (QYyHKUUN, rpaduk (QYHKIMH, BBHINOIHSITH AJIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO OMEpUPOBATh MOHATUSAMHU: OOJIACTH ONPEACTCHUS M MHOXKECTBO 3HAUYEHUH
GbyHKIMY, HYTU QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMHU: YETHBIE W HEUETHBIE (DYHKIUH, TEPUOTUICCKUE
(GyHKLINU, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAKCUMyMbl W MHHUMYMBI (YHKLUH,
HanOoJIbIIIee M HaMMEHbIIIee 3HaYCHNE (PYHKIIUU HAa IPOMEKYTKE;
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CBOOOJTHO OIEpPHUPOBATH MOHATHAMU: CTENEHHas (YHKIMS C HATypaJbHBIM M LEJIBIM
nokasareseM, rpaduk CTENeHHOH (YHKLIMU C HAaTYpaJbHBIM M LEJIbIM IOKa3areneM, rpaduk
KOPHS N-Oi CTENEHH KaK (YHKIUU 0OpaTHOH CTENEHU C HaTypallbHbIM IIOKA3aTEeIeM;

ONEpPUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-TMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO OMEpPHPOBATh MOHATUSMH: IOKa3aTellbHas W Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U rpadMKH, UCIIOIb30BaTh UX I'paUKH JUIsl peLICHHs YpaBHEHMIA;

CBOOOJIHO ONIEpUPOBaTh MOHATHSMM: TPUTOHOMETPHUYECKAs] OKPYKHOCTb, OINpe/eeHue
TPUTOHOMETPUUYECKUX (PYHKIIUI YMCIOBOTO apryMEHTa;

UCTOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEAOBAaHHS IPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX IPEIMETOB M pealbHOW KHM3HM, BbIpaXaTh (OpMyIaMu
3aBUCHUMOCTH MEKIy BEJIUUYNHAMU;

Hauyana maTeMaTH4eCKOro aHaJImu3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apUPMETHYecKas U TeOMETpUYEcKas MpOrpeccus,
0ecKOHEeUHO yObIBarOLasi FreOMETpUYECKasi MPOrpeccHsi, TUHEHHBIN U 3KCIIOHEHLIMAIbHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU JUUIS PELICHMSI PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTh IMOHATHSAMHU:  IIOCJIENOBATEIbHOCTh,  CIIOCOOBI  3aJaHus
[I0CJIEI0BATENbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIMM, TOUKU pa3pbiBa rpaduxa
byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOZHO ONEpUPOBATh MOHATHEM: (PYHKLMS, HEIpepbIBHAas Ha OTpe3Ke, NPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH /1715 peILIeHHs 3a/]1a4;

CBOOOJTHO OIEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas NPOMU3BOJHBIE (YHKIIHH,
KacaTesbHas K rpa@uky QpyHKUINU;

BBIUMCIISTH IPOU3BOIHBIE CYMMBI, IPOU3BECHM S, YaCTHOTO U KOMITO3UIIUH ABYX (DYHKIINA,
3HATh MPOU3BO/IHBIE SJIEMEHTAPHBIX (PYHKIIHII;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl peLIeHUs 3a/1au.

MHosxecTBa U JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OIIEpallMi HaJl MHOKECTBAMU;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapat Ul ONIMCAaHUs PealbHbIX TPOLIECCOB U
SBJICHUH, TIPU PEIIEHUH 33]a4 U3 APYrHX y4eOHBIX PEIMETOB;

CBOOOJHO ONEpUpOBaTh MOHITHUSIMH: OIpEAeNiEeHUuEe, Teopema, ypaBHEHHUE-CIIEJCTBUE,
CBOMCTBO MaTeMaTH4ecKoro oOOBEKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJiacce 0Oyd4aroIIMICs MOMYYUT CIEAYIOIIME MpeAMETHBIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM pabouel MmporpaMMmbl yueOHOro Kypca «Amnredpa u Havajia
MaTEMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: HATypajJbHOE U 1EJ0€ YHCIO, MHOXECTBa
HAaTypaJbHBIX U LIEJIBIX YHCEII, UCIOIb30BaTh NMPU3HAKU aeauMocTH nensix yncen, HOJ[ u HOK
HATypaJIbHBIX YHMCEN JJIsl peleHUs 3a1a4, MPUMEHATh alroput™ EBknna;

CBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOYJIIO, 3aIIMChIBATh HATYpPAJIbHBIEC YHCIIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJHO ONEpUPOBATh MOHSATUAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMILIEKCHBIX
Yuces, MPeICTaBIATh KOMIUICKCHBIE YHCIA B alreOpandyeckoil M1 TpUrOHOMETPUYECKOH (opme,
BBITOJIHATH apUPMETHYECKHE OTIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:
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CBOOOAHO  OMEpUPOBAThH  MOHATHSAMH:  HppAlMOHANbHBIE,  IOKa3aTelbHbIE U
norapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIBIO PABHOCWIBHBIX MEPEXOJI0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOZHO OIEpUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSATH
HeoO0XouMBbIe (DOPMYIIBI IJIsl PEIICHHS] OCHOBHBIX THUIIOB TPUTOHOMETPUICCKUX HEPABCHCTB;

CBOOOIHO OMEPHPOBATH MOHATHAMH: CHCTEMAa U COBOKYITHOCTh YpaBHEHUN U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMbI M CUCTEMBbI-CIICJICTBHS, HAXOAUTh PELICHHs] CUCTEMbI U COBOKYITHOCTEH
paloHaIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTENbHBIX M JIOTapU(MUYECKUX YypaBHEHUN U
HEPABEHCTB;

pemiath palMoHalbHBIC, HPPALMOHAIbHBIC, IOKa3aTeJIbHbIE, Jorapu(MUUYECKUe |
TPUTOHOMETPHYECKHUE YPAaBHEHUS U HEPABEHCTBA, COZepKalllie MOIYJIA U TapaMeTphl;

MPUMEHSTH 'pauyecKue METO/IbI JIUIs pEIlIeHUs ypaBHEHUI U HEPaBEHCTB, a TaKXkKe 3a/1a4 ¢
napaMmeTpamy;

MOJICJTMPOBATh pEabHBIC CHTYAIlMd Ha S3bIKE aiureOphbl, COCTABIATH BBIPAKCHUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI IO YCIOBUIO 33auH, UCCIEI0BATh MOCTPOSHHBIE MOJIEIN
C MCIOJIb30BAaHUEM allllapara anredpbl, UHTEPIPETUPOBATH MOTyYECHHBINA Pe3ybTarT.

DOyHKUUH U rpaduku:

CTPOUTH TpapuKy KOMIO3UIMHA (DYHKIUN C IMOMOIIBI0 3JIEMEHTAPHOTO MCCICAOBAHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTH TeOMETpUYECKHe 00pa3bl ypaBHEHH U HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: TPpaUKH TPUTOHOMETPHUUECKUX (YHKIIHIA,

MPUMEHSTHh QYHKIIUU JJIs1 MOJISITHPOBAHUS M HCCIICIOBAHUS PEATbHBIX IMPOIIECCOB.

Hauyana maTeMaTH4ecKoro aHajmusa:

UCIIONIb30BaTh IMPOU3BOJIHYIO JUIS HCCIeAOBaHUS (YHKIUM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HaXO0JIUTh HauOOJIbIlIeEe U HAUMEHbIIIEe 3HAUCHUsI (PYHKITUU HEMIPEPHIBHON HA OTPE3KE;

WCIIOJIH30BaTh MPOU3BOJAHYIO JUISI HaXOXKJICHUSI HAUTYUIIEro PEIIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COLUAIBbHO-DKOHOMHYECKUX, 3a7adax, ISl ONPENCIICHHUS] CKOPOCTU U YCKOPEHUSs
npoiiecca, 3alaHHOro GopMyInoit Ui rpadukom;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IEPBOOOPA3HAs, ONPEACIEHHBIN HHTErpajl, HAXOAUTh
nepBoOOpa3HbIe HIEMEHTAPHBIX (YHKIUA U BBIYUCIATH WHTErpan mo ¢opmyne HbroTtona-
JleliOHMIA;

HAXOJUTh IJIOMAAN MIIOCKUX (GUTYpP U 00BEMBI TENT ¢ TOMOIIBIO HHTETpaa;

UMETh NPEJICTaBICHUE O MATEeMAaTHUYECKOM MOJEIMPOBAHUM Ha MPUMEPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHEHUI;

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJIE COLMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBaMH MAaTEMAaTHYE€CKOT0 aHaJIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3ienoB u TeM MPOrpaMMbl KomnmuectBo yacoB DnexTpoHHbIe (U POBHIC)
/11 Bcero Kontponsubie [Ipaktuueckue 00pa3oBaTeNbHEIE PECYPCHI
paboTEI paboThl

1 MHOXeCTBO IeUCTBUTENBHBIX uncesl. MHOrowieHsl. PanmonanbHbie 24 2

ypaBHEHHUS U HepaBeHCTBA. CHCTEMbl TUHEHHBIX YpaBHEHUH
2 Oynkiun 1 rpaguku. CreneHHas QyHKIHNS C LETBIM T0Ka3aTelIeM 12 1
3 Apudmerndeckuii KopeHb n-oii crenenu. ppamnroHaabHbIe 15 1

YpaBHCHHUS
4 ITokazarenpHas ynkuus. [lokazarenbHble ypaBHEHUS 10 1
5 Jlorapudmuueckas ynkuus. Jlorapupmuaeckne ypaBHeHUS 18 1
6 TpuroHomeTpuveckre BIPAKCHHS U YPABHEHUS 22 1
7 [TocnenoBaTeIbHOCTH M IPOTPECCUN 10 1
8 HenpepeiBabie ynkiuu. [IponszBognas 20 1
9 IToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUIA 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0
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11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThbI pecypen
1 HccnenoBanue GyHKINNA ¢ TOMOIIBIO ” |
IIPOU3BOTHON
2 [TepBoOOpa3nHast u HHTETpAI 12 1
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 |
TpuronomeTrpruyeckrue HepaBeHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 |
norapuMuyecKre HepaBeHCTBA
KomrnekcHpie uncia 10 1
6 HatypanbHble U 1ienble yncia 10 1
CucTembl parmoHAIBHBIX, UPPAITMOHATHHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
yYpaBHEHUHU
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1) Maremaruka: anredpa 1 Hauajga MaTeMaTHYECKOT0 aHajau3a, reoMmeTpus. Anredpa u
Hadyaja MareMarndeckoro ananusa, 11 kmacc/ Huxonsckuit C.M., IToranos M.K.,
PemernuxoB H.H. u npyrue, Akimonepsaoe obmectso «M3narenscrBo «lIpocsemennue»
2) Maremaruka: anreOpa 1 Hauajla MAaTEMaTUYECKOro aHalin3a, reoMeTpusi. Anredpa u
Hagaja MareMarndyeckoro ananusa, 10 ximace/ Hukonsckuii C.M., IToranos M.K.,

Pemernuxos H.H. u npyrue, Akimonepaoe o0miectso «M3narensctBo «lIpocsemienne»

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
Anrebpa CamocTosaTeabHbIE U KOHTpOJIbHBIE paboThl 3a 10-11 kmacc Epmosa A.IL.,

IN'onmo6oponpko B.B. (Mnekca)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
bu6nuoreka [IOK
prosv.ru
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