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INOACHUTEJIBHAS 3AIINCKA

YueOHblii Kypc «Anredpa M Hayajla MaTEMaTHMUYECKOTO aHallM3a» SIBISETCS OJHUM U3
HanOoJsiee 3HAYUMBIX B IPOrpaMMe CpeJHEero oomero oOpa3oBaHHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH 00ECIIeUnBaET HHCTPYMEHTAIBHYIO 0a3y AJisl U3y4YeHHUs BCEX €CTECTBEHHO-HAYyUHbIX
KYpPCOB, a C JPyroil CTOPOHBI, (POPMUPYET JOTHUYECKOE M aOCTPAKTHOE MBIIIICHHE 00YJarOIuXcs
HAa YypOBHE, HEOOXOAMMOM [UIsi OCBOCHHUS UH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYTHMX IUCIMIUIMH. B paMkax ngaHHOTO yueOHOro Kypca oOyuarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTopas (QopMyIupyeT CBOU
JTOCTIIKEHUS B MAaTeMaTU4Ieckoil popme.

VYueOHblif Kypc anreOpbl M Hayajdl MaTeMaTUYeCKOrO aHajlu3a 3aKJIaJbIBaeT OCHOBY MJIs
YCHENIHOTO OBJA/ICHUS 3aKOHAMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHSI OCHOBHBIX TEHICHITHN
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >XM3HHU, MO3BOJSIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX
MU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPCHHO HCIIOJIB30BATh HMX JUISA JaTbHEHUIIEro
o0pa3oBaHUs U B IOBCEIHEBHOI kM3HH. B TO e BpeMs oBiajieHne abCTPaKTHBIMH U JIOTUYECKU
CTPOTMMH KOHCTPYKIHUSMHU aJIreOpPhl U MATEMAaTUICCKOTO aHAIM3a PAa3BUBACT YMCHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH HICTUHHOCTb, TOKA3bIBaTh YTBEPKACHUS C MOMOIIBI0 HHAYKIIUN
U paccyXJIaTh NEAYKTUBHO, UCTIOIH30BaTh 000OIICHIE W KOHKPETU3AIHIO, a0CTparupoBaHue U
aHAJIOTHIO, POPMHPYET KPEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xone wm3ydenumss ydeOHOro Kypca «Ainrebpa M Hadala MaTeMaTHYCCKOTO aHAIHM3a»
oOydaromiyecsi MOJy4YaloT HOBBIM OMNBIT PEIICHUS MPUKIATHBIX 3a7ad, CaMOCTOSTEILHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJICICH PEAJIbHBIX CUTYallMid, WHTCPIPETANUUA IOJyICHHBIX
pelleHui, 3HAKOMSITCS C MIPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpPUpOJE, HAyKEe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUYCCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc oO0nazaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTCHIIMAJIOM, KOTOPBIHA
peanm3yeTcss Kak dYepe3 y4eOHBIM MarepHuall, CIOoCOOCTBYIOIMUN (HOPMHUPOBAHHIO HAYIHOTO
MHUPOBO33pEHHUS, Tak U uepe3 crnenupuky y4eOHOH  JesATenbHOCTH, Tpedyromen
MPOJO/DKUTEIILHOM  KOHI[EHTPAIlMd  BHUMAHUS, CaMOCTOSTEIBHOCTH, AaKKypPaTHOCTH U
OTBETCTBEHHOCTH 3 MOJTY4YCHHBIN pe3yibTar.

B ocHOBe Meroauwku oOydeHHs anreOpe W HadajgaM MaTeMaTHYECKOTO aHaau3a JIC)KHT
JEeSTEIIbHOCTHBIA IPUHIIUTT O0yUEHUSI.

B ctpykrype yueOHoro Kypca «Anredpa v Havyajga MaTeMaTHdecKOro aHAIN3a) BBIICICHBI
CIEeyIOIINE COJEpKaTENbHO-METOAUYeCKHe JTHHUM: «Yucrna u BbrauciIeHUs», «DyHKIUH U
rpadukuy, «YpaBHCHHS W HEpaBEHCTBa», «Hadama MaTemaTideckoro aHamm3ay», « MHOXKeCTBA U
Joruka». Bce ocCHOBHBIE COMIEpKATENbHO-METOANYECKHE JIMHUY U3y4aloTCsl Ha MIPOTSKEHUH JBYX
7eT 00yueHus Ha YPOBHE CpeIHEro ooiiero o0pa3oBaHus, €CTECTBEHHO JOMOJIHSIS IPYT Ipyra u
MOCTETIEHHO HACHIIIAsICh HOBBIMH TE€MaMU W pasfenaMu. JlaHHBIA y4eOHBI Kypc SBISETCS
WHTETPATHUBHBIM, TIOCKOJBKY OOBEIMHSET B cebe COJepKaHHE HECKOJBKUX MaTeMaTHYCeCKHX
TUCITUIINH, TAKUX Kak anreOpa, TPUrOHOMETPHsI, MaTeMaTHUYECKUN aHAINU3, TEOpUs MHOXKECTB,
MaTeMaTHuYecKasi Joruka u japyrue. [lo Mepe Toro kak oOydaromipecs OBJaIeBalOT Bc€ Ooiee
IIMPOKMM  MaTeMaTHYeCKUM ammaparoM, y HHUX TMOCIeAOBaTeldbHO (GOpMUPYETCS U
COBEPIIICHCTBYETCSl YMEHHE CTPOUTHh MAaTEeMAaTHICCKYIO MOJICb PEATbHOM CHTYAIHH, IIPUMEHSTh
3HAHMS, TOJIYYEHHBbIE MPU HU3YYEHHH Y4YEOHOTO Kypca, HJsl pPEIICHUs CaMOCTOSATEIHHO
chopMyIHpPOBAaHHON MaTEMaTHYECKOM 3a7]a4M, a 3aT€M HHTEPIIPETUPOBATH CBOM OTBET.

CogepxarenpHO-MeTOAUYECKas TMHUS «UKcTa 1 BRIYUCIEHUSD) 3aBepIaeT OpMUPOBAHUE
HABBIKOB HCITOJIb30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmrero obpazoBanusi. Ha ypoBHe cpegHero obiero oopasoBanus 0ocoboe BHUMaHUE YENseTcs
(OPMUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIUYUCIICHUN, BKITIOYAIOIIMX B ce0sl MCIOJIh30BaHUC



pasinyHbIX (GOpPM 3alKMCH YHUCIa, YMEHHUE JeaTh NPUKUAKY, BBINOIHATh NPUOIMKEHHBIE
BBIYUCIICHHSI, OLICHUBATh YMCIIOBBIC BBIPAKEHUS, padOTaTh C MaTeMaTHUYECKUMH KOHCTAaHTAMHU.
3HaKOMbI€ 00YYarOIMMCs] MHOYKECTBA HAaTypaJIbHBIX, LIENbIX, PAUOHAIBHBIX U IEHCTBUTENBHBIX
qucesl JIONOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCENl. B KaXaoM H3 3THUX MHOMKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBbIE €My creln(UYecKue 3aaud U Olepalyu: JIeIeHUe Haleno,
ONEPHPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEJBIX YHCENl, 0COOble CBONCTBA PAI[MOHAIBHBIX U
UppaLMOHATIBHBIX YUCEN, apU(PMETHUECKHUE ONepalvy, a TAK)KE U3BJICUEHHE KOPHS HaTypaJlbHOU
CTENIEHM Ha MHOXXECTBE KOMIUIEKCHBIX uMcell. biiaromapst mocienoBareiabHOMY pacIIUpPEHHUIO
Kpyra HMCIOJIb3yEMbIX YUCEN U 3HAKOMCTBY C BO3MOXKHOCTAMH UX IPUMEHEHHUS U1 PELICHUS
pa3NIUYHBIX 337a4 (OPMHUPYETCS MPEACTABICHUE O SANHCTBE MATEMATUKH KaK HayKH U €€ pOJIH B
HOCTPOCHUU MOJIeJIe peabHOI0 MUPA, LIMPOKO UCIIONb3YIOTCS 00001EHHE U KOHKPETU3aLlHs.

Jluaus «YpaBHEHUS M HEPAaBEHCTBAa» pealln3yeTcs Ha MPOTSHKEHUH BCEro OOydeHHs Ha
YpOBHE cpegHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxkaoMm pasnene IIporpammsl
IIPEyCMOTPEHO PEIlIEHUE COOTBETCTBYIOIIMX 3ajad. B pe3ynbTaTe oOyuarouiyecst OBjaJeBatoT
pa3IMYHBIMM  METOJAAMM PEUICHMS PALHMOHAIBHBIX, HWPPAlMOHAIBHBIX, IIOKa3aTENIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aad,
colepkamux napaMerpsl. llomyueHHble yMEHHS HIMPOKO MCIONIB3YHOTCS NPU HCCIEIOBAHUU
(GYHKIMI C TOMOIIBbIO TPOU3BOJHOMN, IIPU PELIEHUH NPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIeHUE
HauOOJIBIINX U HAUMEHbBIINX 3HaUYCHUN (yHKUuU. JlaHHas coleprkaTeiabHas JIMHUS BKJIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHWME YMEHHUH BBINOIHATH Pacu€Thl 1O Qopmynam, Mpeodpa3zoBaHUs
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHM, a TAK)KE BBIPAKCHM,
colepkammx creneHn u Jorapudmel. braromapst u3yueHuro anreOpandeckoro Marepuala
OPOMCXOOUT JalbHEHIee pPa3BUTHE AITOPUTMUYECKOIO UM aOCTPAKTHOTO  MBIIIJICHUS
oOyuaromuxcs, GOPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKIACHUH, pabOThI ¢ CHMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHS PAKTHYECKUX M €CTECTBEHHO-
HaAy4HBIX 3aj]a4, HarJIsaAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenbHo-MeToanyeckass auHUS «DyHKIMU W rpaduKu» TECHO NepervieTaeTcs ¢
JPYTUMH JUHUASAMHU Y4eOHOT O Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIEe10BaTEIbHOCTD
u3yueHus Mmartepuania. V3ydeHwe CTENmeHHOH, IOKa3aTeNbHOM, JIorapuMUYecKoil u
TPUTOHOMETPHUUYECKUX (DYHKIMI, UX CBOMCTB M Ipa(MKOB, UCIIOIb30BaHNE QYHKIMN JUIs peIIeHHS]
3a/1a4 U3 IpYyruX y4eOHBIX MPEIMETOB U PEeaJIbHON KU3HU TECHO CBA3aHO KaK C MAaTEMATUYECKUM
aHaJIM30M, TakK U C pellIeHeM ypaBHEHHUI U HepaBeHCTB. [Ipu aToM Gosiblioe BHUMaHUE yIeIseTCs
(GbOopMHUPOBAHNIO YMEHHUSI BbIpaxarh (POpMyJIaMU 3aBUCHUMOCTH MEX]y pa3IMUHbIMU BEIMUNHAMU,
UCCIIeIOBaTh MOJy4YeHHble (DYHKIMM, CTPOUTh UX rpadukd. Martepuan 3Toil cojepkaTeabHON
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUM U HABBIKOB, TO3BOJIIOIINX BbIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B Pa3jInYHOIN (opme: aHaIMTHUECKOH, rpaduyeckoit u cioBecHoi. Ero usyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 000OIIEeHHI0 |
KOHKPETH3al[1H, NCII0JIb30BAHUIO aHATIOT .

CopnepxarenpHas nuHusa «Havana maTeMaTnyeckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacUIMpUTh KPYT KaKk MaTeMaTHUECKUX, TaK U MPUKIIAJAHBIX 33]1a4, JOCTYIHBIX 00YYarOIUMCsl, TaK
KaK y HHUX MOSBJISETCS BO3MOXKHOCTh CTPOUTH TpapUKU CIOKHBIX (DYHKLIHH, OMpPENeNarTh UX
HauOOJbIIME U HAUMEHbILNE 3HAUYEHUS, BHIUUCIATE TUIOMAAN GUryp u o0BEMBI Te, HAXOAUTh
CKOPOCTHM U YCKOpeHMsI mpoueccoB. JlaHHas cojepkaTelbHas JIMHUSA OTKPHIBAET HOBBIE
BO3MO>KHOCTH [TOCTPOEHHSI MATEMATUUECKUX MOJIENIEN pEANIbHBIX CUTYalUil, IO3BOJIIET HAXOIUTh
HaWIydlllee pelIeHUuEe B MPUKIAJAHBIX, B TOM YHCIE COLHUAIbHO-IKOHOMUYECKHX, 3a/adax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTH4YeCKOTO aHaJlM3a CIIOCOOCTBYET pa3BUTHIO abCTPaKTHOTO,
(bopManbHO-IOrMYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh



IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B HaykKe, TEXHHKE M HMcKyccTBe. OOydarouyecs y3HarOT O
BBIJIAIOMINXCS pe3yJbTaTax, MOJYYCHHBIX B XOJA€ Pa3BUTHS MAaTEeMAaTUKU KaK HayKH, U 00 HX
aBTOpax.

CopnepxarenpHo-MeTOAMYECKAsE JIMHUS «MHOXeECTBa M JIOTMKa» BKJIIOYaeT B cels
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYEeCKOH JIOTUKU. TeopeTHKO-MHO)KECTBEHHbIE
NPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKU W NpeiarailoT Hamboiee
YHHMBEPCAIbHBIN $A3bIK, OOBEIMHAIOIMIMN BCE pa3feibl MaTeMAaTUKU M €€ IMPHIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTHUECKUE TUCIMIUIMHBI U UX MPUIOKEHHUS B eAnHoe nenoe. [loaromy
BRXHO JIaTh BO3MOXHOCTb OOy4YarolIeMyCsl MOHHUMAaTb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHKH 1 HCIIOJIb30BaTh €T0 JUIS BBIPAKECHHSI CBOUX MBICIIEH. J{pyriuM BasKHBIM
IPU3HAKOM MaTeMaTWKU KaK HayKH cJelyeT IpU3HaTh CBONCTBEHHYIO €W CTpOrocTh
000CHOBAaHHUH U CIIEZJOBAHUE ONPEAECIEHHBIM ITpaBUIaM IOCTPOEHHUS JJOKA3aTeNbCTB. 3HAKOMCTBO
C 9JIEMEHTaMU MaTeMaTU4YeCKOH JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOIMYECKOI'O MBIIIICHUS
00y4aroluxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCY’KJIEHHUS Ha OCHOBE JIOTMYECKHMX IIPaBHII,
(dopMHpyeT HABBIKU KPUTUUYECKOTO MBIIUIECHUS.

B yuebHOM Kypce «Anrebpa 1 Havaia MaTeMaTHYECKOTO aHATTN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOr0 MOJIEJIMPOBAHUS, KOTOpbIE IpPHU3BaHbl CIIOCOOCTBOBATh (POPMHUPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEN PEeabHBIX CUTYyallMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
anmapara ajareOpbl 1 MaTeMaTHMYeCKOro aHalM3a, MHTEPIpPETAlMM MOJTYy4YEHHBIX pPEe3yJIbTaTOB.
Takue 3amaHusl BIUICTEHBI B KaXKABIH M3 pa3lesioB MPOrpaMMBbI, IMOCKOJBKY BECh MaTepHal
y4eOHOro Kypca LIMPOKO HCIOJb3yeTcs A pelleHHs] NPUKIaAHbIX 3anad. [lpu pemenun
peabHBIX MPAKTHYECKUX 3a/1a4 00yJaroIiecs pa3BUBAIOT HAOIIOAATEIFHOCTh, yMEHUE HAXOTUTh
3aKOHOMEPHOCTH, a0CTParupoBaThcsl, UCIOIb30BATh aHAIOTUIO, 0000IIATh U KOHKPETU3UPOBAThH
npobnemy. JlestenpHOCTP TO (OPMUPOBAHHMIO HABBHIKOB pEIICHUS NPUKIAAHBIX 33734
OpraHusyercs B Ipollecce M3Y4YeHHs BcCeX TeM YydeOHOro kypca «AnreOpa u Hauana
MaTeMaTHUYECKOT0 aHaAJIu3ay.

Ha u3y4enue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHYECKOr0 aHaJIM3a» OTBOAUTCS
272 gaca: B 10 ximacce — 136 yacos (4 yaca B Hezeno), B 11 kitacce — 136 yacoB (4 yaca B HEZICIIO).

COJAEPKXAHUE OBYYEHUSA
10 KJIACC

Yuciia 1 BIYUCICHUSA

Panmonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoanydeckue podu. IlpuMenenue qpodeii 1 MpoLeHTOB JUIsl peIeHUs] TPUKIIAHBIX 3aa4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU KU3HHU.

JleiicTBuTenpHble uncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApumeTnueckue
OIepalyy ¢ JEUCTBUTEIBHBIMU 4YHcIaMU. MOAyib NEHCTBUTENBHOIO YHUCIIA U €ro CBOMCTBA.
[TpuOnk€HHbIE BBIYUCIECHHUS, MpaBWJIa OKPYIJIEHMs, TPUKHUIKA U OIEHKa pe3yJibTaTa
BBIYMCIICHUM.

Crenenb ¢ nensiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxossuieit popmsl
3aIIUCHU ACUCTBUTEIBHBIX YUCEII ULl PELICHUS TPAKTUUECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
ITOKA3aTeJEM.

Jlorapudm umncna. CoiicTa jgorapudma. JlecaTHuHbIe U HaTypaJIbHbIE JTOTapU(MBI.



CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHMCIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOIO apryMEHTA.

YpaBHeHUsI 1 HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHUS.
PaBHOCWIIBHBIE YpaBHEHMsI U ypaBHEHUA-CIeACTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OCHOBHBIE METOJIbI PELICHHUS IETBIX U JPOOHO-pAIMOHATIFHBIX YPAaBHEHUN M HEPAaBEHCTB.
MHorouieHsl OT OHOW IepeMeHHOM. JleneHrie MHOrouIeHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
Be3y. MHuorounens! ¢ nensiMu koddduimentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIICHU U KOPHH.

WppanuonanpHble ypaBHEeHUS. OCHOBHBIE METO/bI PELIECHUS UPPALMOHAIBHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHECHUMN.

[IpeoOpa3oBanue BEIpaKEHUMN, COACPIKAIINX JIOTAPU(PMBIL.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHMs JIOrapu(pMHUUECKHX
YPaBHEHUM.

OcHoBHBIE TpuUroHomerpudeckue (opmyinel. I[IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHoMeTpU4EeCKUX YPaBHEHHM.

Pemenne cucrem JHMHEWHBIX ypaBHEHUH. MaTpuia CUCTEMBbl JIMHEWHBIX YpaBHEHUI.
Onpenenurens Marpuipl 2X2, €ro IeOMETPUYECKUH CMBICI U CBOMCTBA, BBIYMCIIEHUE €r0
3HAYECHUS, IPUMEHEHUE ONPEEIIUTENS Ul PELIECHUS CUCTEMBI JIMHENHBIX ypaBHEHUU. Pelenue
MPUKIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JIMHEMHBIX YpaBHEHUI. VccraeqoBanue nocTpOCHHOM
MOJIEJIH C TOMOLIBIO MAaTPHUIL U ONPEAEIUTEIIEH.

ITocTpoeHrne MareMaTH4eCKUX MOJENEW peaabHOM CUTyallMM C IIOMOILIbIO YpPAaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEMaTUYECKUX 3a1a4 U 3a1a4
U3 pa3jIMyYHbIX 00JacTel HayKu U peasIbHOM JKU3HHU.

DOyHKIUH U rpauKu

Oynkuus, crnocodbl 3amaHus QyHkuuu. B3ammuo oOpatsbie (yHkiun. Kommosumus
¢ynkuuit. I'paduk pyHkuuu. SnemeHTapHbIe IpeodpazoBaHus rpaduKoB (PyHKIHUMA.

Ob6unacTp onpeneneHuss 1 MHOXKeCTBO 3HaueHUN ¢yHkuuu. Hynu dynkuuu. IpomexyTku
3HaKonocTosHcTBa. UETHble n HeuéTHble QyHKuuuU. Ilepnoguueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakcumMyMbl 1 MUHUMYMBI (yHKUIMU. Hanbosnbliee ' HauMeHblee
3Ha4YeHUs (QYHKIUU Ha IPOMEKYTKE.

JluneiiHas, kBagpaTU4Has U IpOOHO-TUHEIHAsT PYHKIMH. DJIEMEHTapHOE UCCIIEJOBAaHUE U
MOCTPOEHHE UX IPaPHKOB.

Crenennas QyHKIMS ¢ HaTypaJbHbIM M LENbIM MoOKa3zareneMm. EE cBolicTBa u rpadux.
CpoiicTBa 1 rpaduk KOpHA N-OM CTerneHW Kak (yHKIMM OOpaTHOM CTENeHH C HaTypalbHbIM
IIOKa3aTeJIEM.

[Toka3zarenbHas U gorapudmuueckas GyHKIMH, UX cBOiicTBa U rpaduku. Vcnonbp3zoBaHue
rpadukoB QYHKIMN Ui pelIeHus] ypaBHEHUH.

TpuroHomerpuyeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (PYHKLHUH
YHUCJIOBOTO APIyMEHTA.

@OyHKIMOHATbHbIE 3aBUCUMOCTH B pealIbHBIX Ipolieccax U ABleHUsX. I'paduku pearbHbIX
3aBUCUMOCTEM.

Havana maTeMaTH4ecKOro aHajmu3a

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IOCIEA0BATEILHOCTEH. MeTol MaTeMaTH4eCcKOoi
MHAYKIMU. MOHOTOHHBIE M OTpaHUYEHHBIE IOCIEA0BATENbHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHYeCKOro aHalln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEYHO yOBIBAIOLIEH reOMeTpHUUECKON MpPOTrpecCHU.



JIuHEeHbII M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUU ISl pELIEHMs] pealIbHBIX 3a]1a4 IPUKJIaJHOI0 XapaKTepa.

HenpepsiBHBIC GYHKIIMH U KX CBOMCTBA. TOYKHU pa3pbiBa. ACUMOTOTHI Tpad)uKoOB (PYHKITHIA.
CpoiicTBa (hyHKIMI HENpPEpHIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JIJIsl pPEIICHUS] HEPaBEHCTB.
[IprimMeHeHre CBOMCTB HEMIPEPhIBHBIX (DYHKIIUI JIsl pEIICHUS 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie GpyHKIMU. OnpeeneHne, TeOMETPUIECKUN U (PU3HUECKU
CMBICI POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpa@uKy QyHKIIMH.

[TpousBoHbIe dNeMeHTapHBIX QyHKIHIA. [[por3BOIHAS CYMMBI, POU3BECHUS, YACTHOTO U
KOMMO3UIMH (YHKIIHH.

MHoxkecTBa H JIOTHKA

MHoOKecTBO, onepali HaJl MHOKECTBAMHU U UX CBoicTBa. Jlnarpammel Diinepa—BenHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Juis ONMCaHUs peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KUIACC

Yucsia ¥ BbIYUCICHUSA

Harypanbuble u nensle uucna. llpuMeHeHue NPU3HAKOB AEIUMOCTU IIEJIBIX YHCEN,
HanOospmmi oo nemutens (nanee — HOJl) u HanmensIee odmee kpatHoe (manmee — HOK),
OCTaTKOB 10 MOAYJIIO, ailropuTMa EBKiinja s pemenus 3aad B LeIbIX Yhciax.

KommnekcHble uuncna. AusreOpandeckas W TpUrOHOMeTpudeckas (opMbl 3amnucu
KOMIUIEKCHOTO Yucia. ApupMeTHUECKHE ONepalud ¢ KOMIUIEKCHBIMU unciaMmu. M3o0pakenue
KOMILJIEKCHBIX YHCeJl Ha KOOpAMHATHOH 1uiockocTH. @opmyina Myaspa. KopHu nN-oit cTenenu u3
KOMIUIEKCHOTO 4ucna. [lpuMeHeHne KOMIUIEKCHBIX 4YHCeT I pemeHus (U3NYeCKUX |
FEOMETPUYECKUX 3a7au.

YpaBHeHus U HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUN U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot00p KOpHEWH TPUTOHOMETPUUYECKHX YpPAaBHEHHH C MOMOIIbI0 TPUTOHOMETPUYECKOMH
OKpYXHOCTH. PelieHne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI peIIeHUs TOKA3aTeNbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHUSI UPPAL[IOHATILHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHHS CUCTEM U COBOKYITHOCTEN pallMOHAJIBHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YPaBHEHH.

YpaBHEHMS, HEpAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHeHre ypaBHEHUMN, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHYeCKHUX 3ajad u
3aJa4 M3 Pa3IMYHBIX OOJIacTe HAayKM W pealbHON >KU3HM, HHTEpHpeTalus I0Jy4YeHHbIX
pe3yJbTaToB.

DOyHKUUH U rpaduKu

['paduk kommosunun QyHkuuid. ['eomerpuyeckue obpas3bl ypaBHEHHI U HEpPaBEHCTB Ha
KOOpPJMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TPaQUKU.

['paduueckue MeToIbl pelIeHus ypaBHEHUI U HepaBeHCTB. | paduyeckre MeTo bl pereH s
3aJa4 ¢ mapaMeTpami.

Hcnonb3oBanue rpapukoB (QYHKUMH I MCCIEAOBAaHHS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PeaIbHON KHU3HU.



Havaja mareMaTH4YeCKOro aHaJIHM3a
[TpuMeHeHne MPOU3BOIHOM K UCCIENOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxosxnenne HauOobIIero 1 HAMMEHbLIETo 3HaYeHNH HeNTPEPhIBHOM (PyHKIIMM Ha OTpe3Ke.
IIpuMeHeHHe NPOU3BOJHOM [UIS HAXOXKJICHHS HAWIY4lLIEro pPELICHUS B IPUKIIAJHBIX
3ajjayax, s ONpEAENCHHs CKOPOCTH U YCKOPEHMs IIpolecca, 3aJaHHOro (GopMysod HiIu
rpaduKoMm.
[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBOooOpa3HbIX. IlepBooOpa3Hble 37I€MEHTapHBIX
¢ynkuuii. [IpaBuia HaX0XKAEHUS IEPBOOOPA3HBIX.
Wurerpain. I'eomeTpryeckuil cMpICa MHTErpaa. BeluncieHne onpene€HHOro uHTerpaia
no ¢popmyne Hetorona-Jleitoauna.
[IpumeHeHue wuHTErpana Uil HaXOXKICHMs IUIOMIAAeH IIIOCKUX GUryp U 0O0BEMOB
r€OMETPUYECKUX TEIl.
[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJEINPOBaHNE
peaNbHBIX MPOIECCOB C MOMOIIBIO AU(GepeHINaTbHBIX YPaBHEHUH.
INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVPCA «AJII'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIMI YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHCcKOro BOCIIMTAHUS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM TMO3UIIMH  OOy4YalOIIeToCs KaKk AaKTUBHOTO H
OTBETCTBEHHOT'0 4JIEHAa POCCHICKOrO OOIIEeCTBAa, MPEACTABICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(YHKITMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYTO€), YMEHHUE B3aUMOJACHCTBOBATH C COIMAIBbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C X QYHKIUSIMU H HA3HAUYCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh POCCUMCKON TPakJJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, IEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCHUICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTrUX HayKaX, TEXHOIOTHUAX, cpepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HpOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, DTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH)KEHUN HAyKu W AESTENbHOCTbIO YYEHOrO, OCO3HAHHWE JMYHOTO BKJIaJa B IMOCTPOEHUE
YCTOMYHUBOTO OYAyIIEro;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAst SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHM, BOCIPUUMYHBOCTh K MAaTEMATHUUECKHUM AacleKTam
pa3IMYHBIX BHIOB UCKYCCTBA;

5) pusuveckoro BOCNUTAHUSA:

c(hOopMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTEMaTHYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro o0Opa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (30pOBOE
MUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETyisipHas Gu3ndeckass akTUBHOCTB),
buznYecKoe COBEPIICHCTBOBAHHE MPU 3aHATUSX CIIOPTUBHO-03/I0POBUTENHHON I€ATETFHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIOJIIO0Us, UHTEpEC K pa3IuuHbIM cdepam
MpoeCCHOHAIBHON ACSITEIIPHOCTH, CBA3AHHBIM C MAaTEMAaTHKOW W €€ MPUIOKEHUSIMH, YMEHUE



COBEpIAaTh OCO3HAHHBIA BBHIOOp Oyaymiedr npodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HECHHBIC TUIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
caM000pa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIPaBJICHHOCTH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

C(bOpMI/IpOBaHHOCTb 3KOJIOI‘PI‘-I€CKOI>1 KYHBTprI, IIOHUMAHHUC BJIIMAHHUA COIHUAJIBHO-
SKOHOMHYECKHMX IIPOIIECCOB HA COCTOSHUE IPUPOJHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX POOIIeM, OpUEHTAIHS Ha TPUMEHEHNE MaTEMaTHUECKIX
3HAHWH JUIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHUE ITOCTYIIKOB M OIICHKU
MX BO3MOXHBIX IOCIIEICTBUI JJIsl OKPYKAIOLIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEMAaTHYECKON HayKH Kak cqepbl
I-IC.HOBGLIGCKOI\/JI JACATCIIbHOCTH, 3TAIIOB eé pa3131/1T1/1;1 1 3HAYNUMOCTHU IJIA paSBI/ITI/Iﬂ OUBUWJIN3allUU,
OBJIaJICHHUE SI3bIKOM MaT€MAaTUKH M MaTeMaTHYECKOM KYJIbTYypOi KaK CPeICTBOM MO3HAHHS MHPA,
TOTOBHOCTH OCYIIIGCTBJUITI) HpOCKTHYIO 158 I/ICCJICIIOB&TCJII)CKYIO HCATCIIBHOCTH I/IHI[I/IBI/IIIyaJII)HO 158
B IpymIie.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTebHbIC YHHBepPCaJIbHbIC Y4eOHbIe AelCTBUS

ba3oBble Jornyeckue 1eMcTBHA:

BBISBJISAITh M XapaKTEpPU30BaTh CYLIECTBEHHBIE IPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAYy TMOHATHAMH, (OpPMyIUpOBaTH ONPEACTICHUS  MOHSATHA,
yCTaHaBJIMBaTh CYLIECTBEHHBI MpPU3HAK KJIACCU(PHUKALMKU, OCHOBAHMSA Ui 000OLIeHUS U
CpaBHEHUs1, KPUTEPUHU IIPOBOJMMOIO aHAJIN34;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MNpPeoOpa3oBHIBaTh CYXKICHHS: YTBEpIUTEIbHbIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEUUs B (akTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKIEHUSX, TMpeasararb KpPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

JlenaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECAYKTHBHBIX M HMHJIYKTHBHBIX
YMO3aKJIIOYEHH M, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSTEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIEHUH (TIPSAMBIE U OT
IOPOTHBHOTO), BBICTPAUBaTh apPryMEHTAllUI0, TPUBOJAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHbBIE CYKIEHHSI U BHIBOJIBI;

BBIOMpATH CIIOCOO perieHus yueOHoH 3a1aun (CpaBHUBATH HECKOJIBKO BAPHMAHTOB PELICHHUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe1bCKUe 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIIPOCHI, (UKCUPYIOIIME NPOTHBOpEUHE, NpoOJjeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHE;

IIPOBOJUTH  CAMOCTOSATENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObEeKTa, SBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (OPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3ysbTaTaM IMPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEI0OBAHMSI, OLEHUBATh JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHN];



IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlECcca, a TAKKE BBIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISABIIATh JePUIMTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BOMPOC M JJIS
pelleHus 3a1a4u;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMALMIO PA3IMYHBIX BHJIOB U  (QOpM
IIPEJICTaBJICHHUS];

CTPYKTYpUPOBaTh HHPOPMAIIHIO, TPEJICTABIATH €€ B pa3IUUHbBIX (JopMax, MIUTFOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAAE&KHOCT, HMHGOPMAlMU MO  CAMOCTOATEIBHO  CcHOPMYIMPOBAHHBIM
KPUTEPUSM.

KoMMyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiicCTBUS

OO0menne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKACHHS B COOTBETCTBHH C YCIIOBHUSMHU W ICIISIMU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTaxX, 1aBaTh MOSICHEHUS 110 X0y PEIICHHS 3a/1a4i, KOMMEHTHPOBATh MOJIYYCHHBIN PE3yJIbTaT;

B XOJIe OOCYKICHHMsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY O0OCYXIaeMOil TeMbl, MPOOIEMBI,
pemiaeMoil 3aja4u, BHICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOMCK PEIICHUs, COMOCTABIATh CBOU
CYXKIEHHS C CYXIEHUSMHU IPYTHMX YYaCTHHUKOB JMAaora, oOHapy»XUBaTh pPa3jHuude U CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYJIMPOBATH Pa3HOTIIACHS], CBOU BO3PAKCHUS;

MPEJCTaBISTh Pe3yJNbTaThl PEUICHHs 3a/layd, DKCIEPUMEHTa, HCCIIEeIOBaHUS, MPOEKTa,
CaMOCTOSITEJIbHO BBIOMPATh (hOpMAT BBICTYIUICHUS C YUETOM 3a]1a4 MPE3eHTAIlUU 1 0COOCHHOCTEH
ayJIMTOPUH.

PeryasiTuBHBIC yHUBEpCaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusaunus:

COCTaBJIATh IUIAH, aJIFOPUTM peIIeHHs 3a/aud, BBIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MHpOpMAaLIUH.

CaMOKOHTPOJIb, SMOLHOHAJIBHBIH MHTEJIEKT:

BJIaJIETh HAaBBIKAMU IMO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX PpE3yJbTaTOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7aun;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUM 3a/a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTAaTa IIEJTU U YCIOBUSAM, OOBACHATh MPUUMHBI JOCTHXKEHUS
WIM HENOCTH)KEHUS pe3yJIbTaTOB JESITENbHOCTH, HAaxXOIUTh OIIMOKY, /JaBaTb OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelieHnn ydeOHBIX 3a/ay, MPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTh BHIbl padoT, JOrOBapHBATHCS, OOCYXAATh
MIPOIIECC U PE3yabTaT paboThl, 0000IIaTh MHEHUST HECKOIBKHX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBD» U UHBIE), BBIIIOJIHSITH CBOIO YaCTh paO0OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
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YJIeHaMU KOMaH]Ibl, OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMUA MPOAYKT MO KPUTEPUAM,
c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenusst B 10 kJiacce 0Oy4aroIIMiiCsi MOMYYHUT CIEAYIOIIME MpPEAMETHBIC
pe3yJabTaThl MO OTJENbHBIM TeMaM paboyeil mporpaMmsel y4eOHOro Kypca «Anredpa u Haudana
MaTEMaTUYECKOI0 aHaJIN3a»:

Ymuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIIEPUPOBATH MOHATHAMU: PAMOHAIBHOE YMCIIO, OECKOHEUHAs! TEPHOAMYECKas
NpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIO, MHOYKECTBA PAllMOHAIBHBIX M JAEHCTBUTEIbHBIX
qucell, MOAYJIb I€HCTBUTEIBHOIO YUCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs] IPUKIIAAHBIX 331a4 U3 Pa3InYHbIX OTpaciei
3HAHUH U PEAIbHOM KU3HH;

OPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, MpaBWIa OKPYTJEHUS, NMPUKUIKY U OLIEHKY
pe3yJibTaTa BIYMCICHHUI;

CBOOOJTHO ONEpUpPOBaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAAITYI0 (OpMY 3alMCH JCHCTBUTEIBHBIX YHCEN JJIS PEIICHHs MPAKTHUYECKUX 3ahad U
IIPEJICTaBIICHNS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAILHBIM I10Ka3aTeIIEM;

CBOOOZHO ONEpPUPOBATH IMOHATUSAMU: JorapudM 4YHucia, AECITUYHBIE U HATypajbHbIE
JorapudMmBbl;

CBOOOZHO ONEpPUPOBATH MOHATUSIMHU: CHHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUIAMHU: APKCUHYC, APKKOCUHYC M ApKTAHI'€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUsS M HEpABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YPAaBHEHNE, HEPABEHCTBO, PaBHOCUJIbHBIE
YPaBHEHHUS U yPAaBHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

IPUMEHSTh pa3IUYHbIE METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAlMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ MUHTEPBAJIOB [UIsl PEIICHUS] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
LEeNbIMU K03((hUIIeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJIEHHe MHOTOWIEHa HA MHOTOWIEH
¢ octaTkoMm, Teopemy besy u teopemy Buera nyis pemenus 3anay;

CBOOOJTHO ONEpUpPOBaTh TMOHATHSMU: CUCTEMa JIMHEWHBIX YypaBHEHUH, MaTpHIa,
onpeAeNnuTeNb MaTpullbl 2 X 2 W ero TreoOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juig BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN IS PELIECHUS
CUCTEMBbl JIMHEWHBIX YPAaBHEHUH, MOJEIUPOBATH PEAJbHBIE CUTyallMM C IOMOIIBI0 CHUCTEMBI
JUHENHBIX YpPaBHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIN C IOMOUIBI0 MAaTpUIl U
oTpeAenuTeNel, UHTEPIPETUPOBATh MTOYYEHHBIN pe3ysbTar;

UCIIOJIb30BaTh CBOMCTBA JMCTBUI ¢ KOPHAMH JUIsl TpeoOpa30BaHus BRIPAKEHUI;

BBIMIOJHATh NPEOOpa3oBaHMsS YHCIOBBIX BBIPDAKEHUH, COAEpXKAIUX CTEHNeHH C
paloHaIbHBIM IIOKA3aTENEM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoOB il NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJHO  ONEpUPOBATH  MOHATHSIMH:  HMppAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUE YPaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;
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OPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJHO ONEPUPOBATH IOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHHME, IPUMEHAThH
HEo0XouMBbIe (OPMYITBI ISl pEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJENIUPOBaTh pEaJIbHblE CUTYallUM Ha s3bIKE aireOpbl, COCTAaBIATh BBIPAXKEHUS,
yYpaBHEHHs, HEpPaBEHCTBAa 110 YCIOBHIO 3a/layd, KCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreopsl.

DyHKIUHA U ITPaQUKH:

CBOOOJIHO ONEpUPOBaTh MOHATUAMU: (YHKIMS, CHOCOOBI 3aJaHus (YHKLUH, B3aUMHO
oOparHbple (QyHKUIMH, KOMIO3UIUSA (YHKIMHA, rpaduk (YHKIHUH, BBIIOJHATH 3JEMEHTapHBIC
npeoOpa3zoBanusi rpaduKoB PYHKIIUH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
(GyHKUMU, HYJIM QYHKLIUH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMU: YETHBIE W HEUETHBIC (DYHKIUH, TEPUOJUYECKUE
(GYHKLIMH, OPOMEXKYTKM MOHOTOHHOCTH (DYHKUUH, MAaKCUMyMbl U MHUHUMYMbI (YHKIHH,
HanOoJIbIIIee M HAaUMEHbIIee 3HaYeHNEe (PYHKIUU Ha TIPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (YHKIHMS C HATypaJbHbIM U LEJIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTypaJbHBIM W LENBIM IOKa3aTeneM, rpaduk
KOpHs N-0¥ CTeNeH! KaK PyHKLIUU 0OpaTHOM CTENEHU C HaTypaJIbHbIM [IOKA3aTeIeM;

ONEpPHPOBATh TOHATHAMM: JIMHEWHAs, KBAaJIpaTU4HAs W JAPOOHO-IWHEHHAs (QYHKIHH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(UKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHSAMHU: IMOKa3aTeNbHass W Jorapugmmuueckas QyHKIUH, UX
CBOMCTBa U rpadMKu, UCIIOJIb30BaTh UX I'padUKy JUIsl peLIeHHs] ypaBHEHMUIA;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeICHUE
TPUTOHOMETPUUYECKUX (YHKIMI YUCIOBOIO apryMEHTa;

UCTIONB30BaTh Ipaduku (QYyHKIUHA A7 MCCIEAOBAHMS IPOIECCOB M 3aBUCHUMOCTEH TpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW *KHU3HH, BbIpaXaTh (opMyiIaMu
3aBHCUMOCTH MEX/Ty BETUYNHAMH,

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apuPMeTHdecKas U TeOMETPUYECKas MpOrpeccus,
0eckoHeuHO yOBIBaroIasi FreOMETpUYEcKasi MPOrpeccHsi, TMHEHHBIN U SKCIIOHEHIIMAIbHBIM POCT,
(dopMyIIa CI0XKHBIX MPOIIEHTOB, UMEThH NIPEJCTABICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELICHUs PeaIbHBIX 3a/1a4 IPUKIIAHOTO XapaKTepa;

CBOOOJTHO  OMEpUPOBATh MOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIOCOOBI  3aJaHUS
N0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE M1OCIIe0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpepbIBHBIE (YHKIMM, TOYKH pa3pbiBa rpaduxa
(GYHKIIUM, aCUMIITOTHI rpaduka QyHKIUY;

CBOOOJTHO OINEpHpOBATh MOHATHEM: (DYHKIUS, HENpepbIBHas Ha OTpE3Ke, NMPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIWH JIJIsl pEIICHUS 3a/1a4;

CBOOOJTHO ONEpUpOBaTh MOHATUSMHU: TiepBas W BTOpass TNPOMU3BOJAHBIE (YHKIIHH,
KacaTesbHas K rpa@uky QpyHKINU;

BBIYUCIISATH IPOU3BO/IHBIE CyMMBI, IPOU3BEIEHUS, YACTHOT'O U KOMIO3UIIUH JBYX (DYHKIIUH,
3HATh MPOU3BOIHBIC AIEMEHTAPHBIX ()YHKITHIA;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI POU3BOIHOM [T peleHHs 3a/1au.

MHoskecTBa U JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEPAllUU HaJl MHOKECTBAMH;
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HCITOJIH30BaTh TEOPETUKO-MHOKECTBEHHBIH aImapar /i OMMCaHus peajbHbIX IIPOLIECCOB U
SIBJICHUM, TIPU PEIICHUHN 3a/1a4 U3 JIPYTUX YUYEOHBIX IPEIMETOB;

CBOOOJIHO OIEPUPOBATh IOHATHUSIMH: OIPEACIICHHE, TeopeMa, YpaBHEHHE-CIICICTBUE,
CBOMCTBO MAaTeMaTH4YEeCKOr0 OOBEKTa, JOKA3aTeNbCTBO, PAaBHOCHIBHBIC YpaBHEHUS U
HEpaBEHCTBA.

K konmy oOyuenus B 11 kiacce oOydaromuiCs MOMYYUT CIEIYIOIIME MPEIMETHBIC
pe3yabTaThl IO OTAEIBHBIM TeMaM pabodell mporpaMMbl y4eOHOro Kypca «AjreOpa v Havaia
MaTEeMaTHYCCKOr0 aHAIIN3ay:

Yucaa ¥ BHIYUCICHUS

CBOOOMHO OIEpPUPOBATH MOHSATUSMHU: HATypadbHOE U IEJ0€ YHCIO, MHOXECTBA
HaTypaJbHbIX U LEJIbIX YUCEN, UCMOJIb30BATh MPU3HAKHU JIeauMocTH 1enbix uucen, HO u HOK
HATypaJIbHBIX YMCEN AJIsl PEIICHUS 3a/1a4, IPUMEHTh aliroput™ EBkinia;

CBOOOJTHO OTIIEPUPOBATh MIOHATHEM OCTaTKa IO MOAYJII0, 3alIUChIBATh HATYPAJIbHBIC YHCIIA B
Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJIHO OIEPUPOBATHh MOHATHUSAMH: KOMILIEKCHOE YMCIO W MHOXKECTBO KOMILJIEKCHBIX
YHCell, IPEJICTABIATh KOMIUICKCHBIC YHCIIa B alreOpandeckoil U TPUTOHOMETPHUYECKOH (hopme,
BBITIOJIHSTH apU(PMETHICCKHE OTIEPAIIMK ¢ HUMH B H300pa)kaTh Ha KOOPIUHATHOM TIOCKOCTH.

YpaBHeHuUs1 M HEpaBEeHCTBA:

CBOOOJIHO  ONEPUPOBATH  TOHATHSAMHU:  HMppallMOHAIbHBIC,  IOKa3aTelIbHBIE M
norapuMuYECKUe HEPABCHCTBA, HAXOAWTH UX PEIICHHS C TOMOIIHIO PABHOCWIBHBIX ITEPEXO0JIOB;

OCYIIECTBIISATH OTOOP KOPHEW MPH PEIIEHUH TPUTOHOMETPUYECKOTO YPABHEHHUS,

CBOOOJIHO OIEpUPOBATh TOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
Heo0X0ouMbIe (HOPMYJIBI AJISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUSIMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI I CUCTEMBbI-CIICACTBHS, HAXOJAUTh PEHICHHUS] CHCTEMBI M COBOKYITHOCTEH
paIlMOHANILHBIX, HWPPAIMOHATBHBIX, TIOKA3aTSIBHBIX M JIOTApU(OMUYSCKUX ypaBHEHUH U
HEPaBEHCTB;

pemaTth panuoHalbHBIC, HppallMOHAIbHBIC, TOKa3aTelbHbIE, JOorapuMUUECKHEe U
TPUTOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBA, COJIEp KAIllie MOAYJIM U TapaMeTphl;

MPUMEHSATH TpaduecKue METOIbI JJIsl pEIICHUs] YPAaBHEHHU I U HEPABEHCTB, a TAKXKE 3a7a4 C
napameTpamu;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aiareOpbl, COCTABJISITH BBIPAXKECHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33/1a4H, UCCIIEIOBATh IOCTPOEHHBIE MOAEIIN
C UCIOJIb30BAaHUEM arlapaTa ajireopbl, THTEPIPETUPOBATH MOJYUECHHBIN pE3yiIbTaT.

DOyHKUUM U rpadpuku:

CTPOUTH TpadUKH KOMMO3UIIMU (DYHKIHI C TMTOMOIIBIO AJIEMEHTAPHOTO WCCIIEAOBAHUS U
CBOMCTB KOMITO3UIIUHU ABYX (PYHKIIHIA;

CTPOUTH T€OMETPUUECKHE 00pa3bl YpaBHEHUM U HEPABEHCTB Ha KOOPJAMHATHON TIJIOCKOCTH;

CBOOOJHO OTIEPUPOBATH MOHATUSAMU: TPaUKH TPUTOHOMETPHUECKUX (PYHKITHIA;

MPUMEHATH (PYHKITUU JJI1 MOACIIUPOBAHUS U UCCIIEAOBAHUS PEATbHBIX MPOIIECCOB.

Hauvajsa MaTeMaTH4eCKOro aHAJIN3a:

WCIIOJIB30BaTh TPOM3BOJHYIO JUIsl HWCCIAEAOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH |
SKCTPEMYMBI;

HaxOJIUTh HauOOJIbIIIeEe U HAMMEHBIIIEE 3HAYCHUSI (PYHKITUN HEMIPEPHIBHON HA OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKICHUSI HAUTYUIlEro PelieHHs] B MPUKIATHBIX, B
TOM YHCJIE COIHUATBbHO-DKOHOMHUYECKHX, 3ajavax, ISl OMPEICIICHHs] CKOPOCTH M YCKOPEHUS
npoiiecca, 3alaHHOro (GopMyJIoi Hiu rpadukom;
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CBOOOJTHO OTIEpUPOBATh MOHATHAMU: TIEPBOOOPA3HAsI, ONPEIEIEHHBIA HHTETPAI, HAXOAUTh
NEepBOOOpA3HBIE 3JEMEHTAPHBIX (YHKIUN ¥ BBIYHCIATH WHTErpasl mo Qopmyne HproToHa-
Jlelbuuna;

HAXOJWTh IJIOMAJH IIOCKUX (UTYP B 00BEMBI TEJ C TOMOIIBIO0 HHTETPAIa;

UMETh MPEJCTABICHHE O MaTEeMaTHYeCKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
muddepeHINATbHBIX YPaBHEHHUIH;

pemarh MpUKIaIHbIC 33]a4d, B TOM YUCIIE COIMAIbHO-DJKOHOMHYECKOTO U (PU3HUYECKOTO
Xapakrtepa, CpeICTBaMHU MaTEMAaTHYECKOTO aHAIIN3a.

TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHMe pa3ie/ioB U KosnvecTBo yacoB (IHPO
n/n TeM MPOrpaMMbl Bceero K/P /P

MHO0k€eCcTBO 1eHCTBUTEIIBHBIX
qrcesl. MHOTOWIEHBI.
PauunonanbHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHcTeMBI
JIMHEHHBIX YPAaBHEHUN

OyHKIMYU U TpaduKy.
CrenenHast GyHKIUS C LIETIBIM 12 1
IMOKa3aTejIeEM

Apudmerndeckuii KOpeHb N-0i

crenenu. ppanroHanbHbIe 15 1
ypaBHEHHS
[oxazaTenpHast GpyHKIHS. 10 1
[Toka3zarenbHblE ypaBHEHUS
Jlorapugmuueckas QyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
Tpuronomerpudeckue 29 1
BBIPKEHUS M yPAaBHEHHS
IlociemoBaTeIbHOCTHU U 10 1
pOrpeccuu
HenpepbiBHble QyHKITUH.

20 1
IIpownsBoaHas
[ToBTOpenue, o6odIIEHKE, 5 2
cucTeMaTHh3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOI'PAMME
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11 KJIACC
Ne HaumenoBanue pa3aesioB u Koanuecrso yacos
n/n TeM NPOrpaMMbl Bcero K/P /P 3(IHPO

1 Uccnenosanue (byHKqu”I c 29 1
MTOMOIIBIO TPOU3BOTHOU

2 [TepBooOpasHas 1 HHTETpal 12 1
I'paduku TPUTOHOMETPHUUECKUX

3 LA— 41
HEpaBEHCTBA
HppanuonanbHsie,

4 MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA

5 KomriekcHbie yncna 10 1

6 HarypanbHble u 11eple yucia 10 1
Cucrembl parmoOHaIbHBIX,

7 UppaIOHATEHBIX 12 1
MOKAa3aTeIbHBIX U
Jorapu(pMHUUECKUX YPaBHECHHUI

8 3aiauu ¢ mapameTpamu 16 1

9 [ToBTOpEHME, 0606LHCHIiIe, 16 5
CUCTEMAaTH3aIVsI 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

15

n/n

Tema ypoka

MHO)€eCTBO, OIepauy HaJl
MHOECTBAMHU U UX CBOMCTBA

Juarpammsbl Jitiepa-Benna

[Ipumenenue TeopeTHKO-
MHOECTBEHHOTO anmapara s
pelieHus 3a1ad

ParmonansHbIe YKcIa.
OOBIKHOBEHHBIE U JECITUYHBIE
JpOOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MEPUOANYECKHE Ipodu

KoaudecTBO 4acoB

Bcero

K/P /P

3(IHPO

ParnmmonansHabIe yncna.
OOBIKHOBEHHBIE U JECITUYHBIE
po0u, IPOLIEHTHI, 0ECKOHEUHBIE
MIePUOIUYECKHE TpoOH

[Ipumenenue qpobeit 1 MPOIEHTOB
JUTsI pellieHus IPUKJIAHBIX 33]1a4

[Ipumenenue npobeii v MPOIEHTOB
JUTsI pelleHus IPUKJIAIHBIX 33]1a4

JlelicTBUTEbHBIC YHCTIA.
PaunonaneHble 1 MppanMOHaAIbHbIE
yucna

10

Apudmerrueckue onepaum ¢
JEMCTBUTEIBbHBIMY YU CIIaAMU

Monayns AENCTBUTENBHOTO YUCIIA U
€ro CBOICTBA

11

[IpuOnuxEHHBIE BBIYUCIICHUS,
IpaBuiia OKPYTJICHUS, IPUKUJIKA U
OIIEHKA PE3yJIbTaTa BbIYUCICHHI

12

13

14

OCHOBHBIE METOBI PEIICHUS IENBIX
U IpOOHO-paIMOHATBHBIX
ypaBHEHU U HEPABEHCTB

OCHOBHBIE METOBI PEIICHUS IENBIX
1 IpOOHO-palMOHATBHBIX
ypaBHEHU U HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS ENTBIX
U IpOoOHO-palMOHATBHBIX
YpaBHEHUH U HEPABEHCTB
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15

16

MHOro4ieHsl OT OAHOM1
nepeMeHHou. Jlenenue MHOrowJieHa
Ha MHOTOWIEH C OCTaTKOM. Teopema
bezy

MHorouIeHBI C IEeTBIMH
kodpunuentamu. Teopema Buera

17

Pemrenue cucteM THHENHBIX
YpaBHEHUU

18

19

20

21

22

Pemrenue cucreM THHEMHBIX
YpaBHEHUM

Marpuiia cucTeMbl JTUHEHHBIX
ypaBHeHu. OrnpeaenuTens
MATPHUIIbI 2X2, €r0 TEOMETPUUYECKUI
CMBICII U CBOMCTBA; BBIYMUCIICHUE €TO
3HAYCHUS

Onpenenurtenb MaTpUILI 2X2, €ro
Ir€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUHCIIEHHUE €T0 3HAUECHUS

IIpumenenue onpenennuTens s
pELIEeHNs CUCTEMBI JTMHEWHBIX
ypaBHEHUH

Pemenne npukiagHelx 3a1a4 ¢

MIOMOILIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUU

23

Pemenne npukiagHelx 3a1a4y ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHUU

24

25

26

27

28

KonTponsHas pabora:
"PannonanbHbIe ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEeHUH"

OyHK1MA, CIOCOOBI 3aJaHUS
¢bynkuuu. B3anMHo oOpaTHbie
¢ysakuuu. Komnosunus ¢yHkimi

I'paduk pyHkumu. DeMeHTapHbIe
npeoOpa3oBaHus rpauKoB
byHKUMH

OO6nacTh orpeieNeHUus] © MHOXKECTBO
3HaueHu# QyHkuuu. Hymm
¢ynkuuu. [IpoMexyTKu 3HaK
MOCTOSIHCTBA

YérHble 1 HeYETHBIE (PYHKITHH.
[lepuoanueckue GyHKINU.
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29

[TIpoMexKyTKM MOHOTOHHOCTH
byHKIIH

MakcuMyMbl U MUHUMYMBI
¢bynkuuu. Haunbonpuee u
HaWMEHbIIIEE 3HAaUCHHE (PYHKITUU Ha
MIPOMEXKYTKE

30

Jluneiinas, KBaApaTuyHas U JpOOHO-
TUHEWHas PyHKIUH

31

DeMeHTapHOE UCCIIeIOBAHUE U
MOCTPOCHHE TPAPUKOB ITHX
byHKIMI

32

DneMeHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPUKOB ITHX
byHKIUI

33

34

CreleHs ¢ IeIbIM ITI0Ka3aTeIEM.
bunomMm Herorona

CreneHb C LEIBIM IT0Ka3aTeIeM.
bunom HeroTona

35

Crenennast yHKIHS C
HaTypaJbHBIM U LEJIBIM
nokazareneM. E€ cBoiicTBa u rpaduk

36

KonTponbnas pabora: "Crenennas
¢bynkuus. E€ cBoiicTBa u rpadux”

37

Apudmerndecknii KOpeHb
HaTypaJIbHON CTETIEHHU U €TO
CBOMCTBa

38

ApudpmeTrueckuii KOpeHb
HaTypaJIbHOM CTENEHU U €T0
CBOMCTBa

39

[TpeoOpazoBanHms YUCITOBBIX
BBIpXXEHUH, COIEPIKALIUX CTEIIEHU
Y KOpHU

40

[TpeoOpazoBanms YUCITOBBIX
BBIPXXEHUH, COIEPIKAIUX CTEIIEHU
Y KOpHU

41

42

43

ITpeoOpa3oBaHus UUCIOBBIX
BBIPAKEHUH, COIEpIKALUX CTEIIEHU
U KOpHU

HppanunoHansHble ypaBHEHUS.
OcCHOBHBIE METO/BI PELICHUS
UppalMOHAbHBIX YPaBHEHHH
HppaunoHansHble ypaBHEHUS.
OcCHOBHBIE METO/BI PELICHUS
UppalMOHAIBbHBIX YPaBHEHHUH
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44

HppauunoHanbHble ypaBHEHHUS.
OcCHOBHBIE METOABI PEIICHUS
HMPPALMOHAIIBHBIX YPAaBHEHUN

45

PaBHOCHIBHEIE nepexoanl B
peLIeHNnU UPpPalrOHATBHBIX
YpaBHEHUU

46

47

48

49

PaBHOCHIIBHBIE TIEpEXObI B
pelIeHUU UPPaLMOHATBHBIX
YpaBHEHUU

PaBHOCHIIBHBIE TIEpEXObI B
pelIeHUU UpPaLMOHATBHBIX
YpaBHEHU

PaBHOCHIIBHBIE TIEpEXOBI B
pelIeHUU UPPaALUOHATBHBIX
ypaBHEHUH

CaoiicTBa 1 rpadguKk KOpHs N-oi
CTCTICHH KaK ()YHKITUH 0OpaTHOM
CTETEeHHU C HAaTypaJIbHbIM
II0Ka3aTesieM

50

51

CoiicTBa u rpaduk KOpHS N-0if
CTeNeHU Kak (PyHKIH 0OpaTHOU
CTETIEHH C HATyPaJbHBIM
rokaszaresem

Kontponbnas padota: "CBoiicTBa u
rpaduK KOpHS N-Oi CTENEHH.
WppatmonanbHble ypaBHeHUS"

52

53

Crenens ¢ palioOHATBHBIM
IoKa3aTelieM U €€ CBOMCTBa

Crenens ¢ palliOHAIbHBIM
mokasaTejieM U €€ CBOUCTBA

54

55

Crenens ¢ paliioOHATBHBIM
IoKa3aTelieM U €€ CBOMCTBa

IToka3zarenbHast QyHKIMA, €
CBOICTBa U rpaduK

56

57

58

59

Hcnonbs3oBanue rpaduka GyHKINN
JUISl pELLIEHUs] ypaBHEHUN

Hcnonbs3oBanue rpaduka GyHKIUN
JUISl pELIEHUs] ypaBHEHUN

Iloka3zaTenbHBIC YpaBHCHMU.
OcHOBHEBIE MCTOJbI pCHICHUS
ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ
IlokazaTenbHBIC YpaBHCHMU.
OCHOBHBIE METOIBI pEeIICHUA
ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ
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Iloka3zaTenbHble ypaBHEHUS.

60 OCHOBHBIE METO/IbI pEIICHUS
MOKA3aTeJIbHbIX YPAaBHECHUI
Konrponsnas pabora:

61 "[Toka3arenbHast QyHKIHS.
ITokazarenbHble ypaBHEHUs"

62 Jlorapudwm uucna. CBoiicTBa
norapudma

63 Jlorapudwm uucna. CoiicTBa
norapudma

64 Jlorapudm yucna. CBoiicTBa
norapudma

65 JlecsiTHUHBIC U HATYPAJIbHBIC
Jorapudmpl

66 JlecsiTUuHBIE U HATYpaJIbHbBIE
norapu@mbl

67 [IpeoOpa3oBaHue BBIPAKEHHIA,
COJIEp>KaIIMX JIOrapupMbl

68 [IpeoOpa3oBaHue BBIPAKEHHIA,
CoJIep>KalIuX JorapudmMbl

69 [Ipeobpa3oBaHue BbIpaxeHHH,
COJICpIKaIIHX JIOrapru (MBI

70 Jlorapudmuueckas pyHkuus, eé
CBOICTBa U rpaduk

7 Jlorapudmuueckas pyukuus, e
CBOICTBa U Tpaduk

72 Hcnons3oBanue rpa(i)m(fl byHKIUN
JUISL pellieHus] ypaBHEHUH

73 Hcnonb3oBanue rpa(i)m(fl byHKIIIN
JUISL pellieHus] ypaBHEHUH
Jlorapudmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/BI PELICHUS
JorapuMUYECKUX ypaBHEHUIN
Jlorapudmuueckue ypaBHEHUS.

75 OcCHOBHBIE METO/BI PELICHUS
norapuMUYECKUX ypaBHEHUI
Jlorapudmuueckue ypaBHEHUS.

76 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX YpaBHEHUI
PaBHOCUIIBHBIE TIEpEXOBI B

77 pelIeHnH JorapuGMUIEcKux

ypaBHEHUH
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PaBHOCUIBbHEIC nepexoanl B

78 pelIeHnu JorapuGMUIecKux
YpPaBHEHUU
Konrponsnas pabora:

79 "Jlorapudpmudeckas GyHKIIHS.
Jlorapudpmuueckue ypaBHeHUs"

80 Cunyc, KOCHHYC, TAHT€HC U
KOTaHT'€HC YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TaHT'€HC U
KOTaHT€HC YHCIIOBOTO apryMEHTa

82 ApKcuHYC, apKKOCHHYC U
apKTaHTEHC YMCIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCHHYC U
apKTaHT'€HC YUCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 oTpeJieIeHue TPUTOHOMETPHYECKHIX
(YHKIMIA YMCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 orpeieNiecHue TPUTOHOMETPHUICCKHIX
(YHKIMIA YMCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopMyJIb

87 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUIECKHE
bopMmyIbI

89 OCHOBHbBIE TPUTOHOMETPUYECKHE
(hopMyIIbI

90 [IpeoOpa3zoBanue §
TPUTOHOMETPHUECKUX BBIPAKEHUI

91 [IpeoOpa3zoBanue §
TPUTOHOMETPHUECKUX BBIPAKEHUI

92 ITpeoOpa3oBanue }
TPUTOHOMETPHUYECKUX BBIPAKEHHI

93 [IpeoOpa3zoBanue §
TPUTOHOMETPHUECKUX BBIPAKEHUI

94 PeHmHHeIpHFOHOMeTqueCKHX
ypaBHEHHH

95 PeHwHHeTpHFOHOMETqueCKHX
ypaBHEHUI

9% Perienue TpUroHOMETPHUUECKUX

ypaBHEHUH
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Pemrenne TpuroHOMeTpU4ECKUX

97 o
ypaBHEHUM

98 Pemienne ’EpI/IFOHOMCTpI/I‘ICCKI/IX
ypaBHEHU

99 Pemienne TpI/IFOHOMCTpI/I‘leCKI/IX
ypaBHEHU

100 Pemmenne TPUTOHOMETPHECKHX
ypaBHEHHUM
Kontposbnas pabora:

101 "TpUrOHOMETPUYECKHE BBIPAKECHUS
Y TPUTOHOMETPUYECKUE YpaBHEHHS"
IlocnenoBaTenbHOCTH, CIIOCOOBI

102 3aJIaHKs I10CJICA0BATEIIHLHOCTEH.
Meroa MaTeMaTH4YeCKON MHAYKITUH
MOHOTOHHBIE M OTPAaHUYCHHBIC

103 nocienoBarenbHOCTH. McTopus
aHanM3a 0ECKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus

105 ['eomeTpuueckas mporpeccus

106 beckoneuno yobiBarorias
reOMETPUYECKasl MPOTPECCHUs

107 Cymma 6eCKOHe:{HO yObIBaro1eit
T€OMETPUUYECKON TPOTPECCUH
JIMHENHBIN N SKCTIOHEHITNATbHBIN

108 poct. Yucno e. Dopmyia cIoxHbIX
MIPOIICHTOB
JIMHEWHBIN 1 YKCIOHEHITHATbHBIN

109 poct. Yucno e. Dopmyia cIoxHbIX
MIPOIICHTOB
Hcnonws3oBanue nporpeccuu Jist

110 pellIeHns peaabHbIX 3a7a4
MIPUKJIAIHOTO XapaKTepa
KonTponpHas pabora:

111 "ITocneaoBaTeILHOCTH U
nporpeccun’

112 HenvpepLIBHHe GYHKIIUU U UX
CBOICTBa

113 Touka pa3pbiBa. ACUMIITOTHI
rpaduKoB PyHKIHIA

114 CaoiicTBa (yHKIMN HETIPEPHIBHBIX
Ha OTpPEe3Ke

115 CaoiicTBa (yHKIMN HETIPEPHIBHBIX

Ha OTpe3Ke
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MeTOI[ HWHTCPBAJIOB JIsA pCIICHUA

116
HEPaBEHCTB

117 MeTto MHTEpPBAJIOB JIsl pEIICHUS
HEPaBEHCTB

118 MeTto MHTEpPBAJIOB ISl pEIICHUS
HEPaBEHCTB

119 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUH 1715 petieHus 3a1a4y

120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
(GyHKUMA 1715 pelieHus 3a1a4

191 [TepBas u BTOpasi MpOU3BOIHBIE
byHKIUN

122 Onpenenenue, FGOMprI/I‘leCKI/Iﬁ
CMBICIT TIPOU3BOTHON

193 OnpeneneHHf, (UBHYECKUI CMBICIT
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIMH

195 VYpaBHeHHE KacaTelbHOU K rpaduKy
byHKITUN

126 [Ipon3BOHBIE 3JIEMEHTAPHBIX
byHKIMI

197 [Ipou3BoIHBIE ATIEMEHTAPHBIX
byHKIHI
[IponsBoaHas cymMmBl,

128 IIPOU3BENIECHNUS, YACTHOTO U
KOMITO3UIIUU (YHKITH
[IpousBoHAS CYMMBI,

129 MIPOU3BEICHUS, YACTHOTO 1
KOMITO3UIIUHU (DYHKITHIA
[IpousBoHAS CYMMBI,

130 MIPOU3BEICHNUS, YaCTHOTO H
KOMITO3UIIUHU (DYHKITHIHA

131 'ISOHTpOHLHa}I paborta:

[TpousBonas"
[ToBTOpenue, o6o0IIEHNE,

132 CUCTEMaTHU3al1s 3HAHHUI:
"YpaBHenus"

[ToBTOpenue, o6o0mEH e,

133 CUCTEMaTHU3all1s 3HAHUA:
"®yHkun"

134 HToroBas KOHTpoOJIbHAs paboTa

135 HroroBas KoHTpoNIbHAs paboTa
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[ToBTOpenue, 060061IeHNE,
CUCTEMATH3AIU 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136

136

10



11 KJIACC

Tema ypoka

KoaunuyecTBO 4acos

Bcero

K/P

I1/P

3(HOP

24

[IpumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpumeHeHnue npou3BOHON K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTh U DKCTPEMYMBI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTh U IKCTPEMYMBI
[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTb U OSKCTPEMYMBI

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GyHKIHU Ha OTpe3Ke

Haxoxnenue HanOOIBIIETO 1
HAaMMEHBIIIETO 3HAYEHUSI HEMPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

Haxoxnenue HanOOIbIIETO U
HaMMEHBIIIETO 3HAYEHUSI HEPEPHIBHOM
(GYHKIIMM Ha OTpe3Ke

10

Haxoxnenue HanOOIbIIETO U
HAaMMEHBIIIETO 3HAYEHUSI HEPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

11

Haxoxnenue HanOOIbIIETO 1
HAaMMEHBIIIETO 3HAYEHUsI HEMPEPHIBHON
(GYHKIIUM Ha OTpEe3Ke

12

13

HaxoxaeHne HanOoIbIIIero u
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GYHKLIHMU Ha OTpe3Ke

[Ipumenenre npou3BOIHOM IS
HAXOK/JICHUS HAWJTYYIIIETO PEIICHUS B
MPUKJIQIHBIX 3a/1a49ax
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[IpuMeHeHne npon3BOAHON IS

14 HAaXOX/ICHUS HAWJTYYIIIETO PEIICHUS B 1
NPUKIIAJIHBIX 33/1a9aX
[IpuMeHeHne Npon3BOAHON IS

15 oTpezieNieHUs] CKOPOCTH U yCKOPEHUS 1
npoiiecca, 3aJlaHHOTr0 (OPMYIION HITH
rpaduxom
[IpuMeHeHne npon3BOHON IS

16 oTpezieNieHUs] CKOPOCTH U yCKOPEHUS 1
npoiiecca, 3a1laHHOTO (OPMYIION HITH
rpagukoM

17 Kommo3zurust ¢hyHKImii 1

18 Kommozurust ¢hyHKImii 1

19 Kommozurust ¢hyHKImii 1

20 FGOMeTpI/IIIeCIEI/Ie o0pa3bl ypaBHEHHI Ha 1
KOOPJWHATHOM MIIOCKOCTH

21 FeOMeTquGCISHe 00pa3bl ypaBHEHUH Ha 1
KOOPJMHATHOM TIIOCKOCTU

29 KontponsHas pabdora: "MccnenoBanue 1
(GYHKIHHA ¢ TTOMOIIIBIO TPOU3BOAHON"

23 [TepBooOpazHas, OCHOBHOE CBOHCTBO 1
epBOOOPA3HBIX

o4 [lepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA. 1
[TpaBuiia Hax0Xk1eHUSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbie rIeMEHTAPHBIX (DYHKIHHA. 1
[IpaBuna HaXx0XIEHHS TEPBOOOPA3HBIX

26 Huterpai. I'eoMmeTpuyeckuii CMbICT 1
UHTEerpaia

27 Brraucnenue onpenenéHHoro HHTerpana 1
o popmyne HeroTona-JIeltOHMIIA

28 Brruncnenue onpeenéHHOro HHTErpaia 1
1o popmysne HoroTona-JleliOHuIa

29 [IpumeneHne nHTETpaia 1 HaXOXKIACHUS 1
IUIOINAAEH TIOCKUX QUTYp

30 [TprMeHeHne MHTETrpaa s HaXOXKACHUS 1
00BEMOB reOMETPUYECKHX TEI

31 HpI/IMepHUpemeHHﬁ nuddepeHIHaTbHBIX 1
ypaBHEHHH

30 HpI/IMepLvaeI_HCHI/Iﬁ Qg depeHInaIbHbIX 1
ypaBHEHHHA
MareMaTHuecKoe MOJICIIUPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO 1

muddepeHINaTbHBIX YpaBHEHUI
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KonTtponsHas padora: "[lepBooOpazHast u

34 "
UHTErpal

35 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaduKu

36 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaduKu

37 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaMKu

38 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaduKu

39 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaMKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUU C TOMOIIBIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUU C TOMOIIBIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH

44 Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

45 Penienne TpUroHOMeTpHUECKUX
HEPaBEHCTB

16 Pemenne TpuroHOMETpHUECKUX
HEPaBEHCTB

47 Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB
Konrtponsnas padora: "['papuku

48 TPUTOHOMETPUUECKUX (PYHKIIHH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
NOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIhbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILICHUS

IMMOKAa3aTCJIbHBIX HCPABCHCTB
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OcCHOBHBIC MCTOJbI pCHICHUA

>3 JOrapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
norapuMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHUS
norapuMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS
JOrapu(pMHUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEILICHUS
UppaMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEIICHUS
UppalMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILICHUS
UppaIMOHATILHBIX HEPABEHCTB

60 OCHOBHBIEC METO/IbI PEIICHUS
UppalMOHAIbHBIX HEPABEHCTB

61 I'paduaeckue MeTO Bl pemeHus
UppaLMOHATIBLHBIX YPAaBHEHUN

62 I'paduueckue MeTo b1 petuieHns
UpPPAMOHATILHBIX YPAaBHECHUN

63 I'paduaeckue MeTO Bl pemeHus
HOKa3aTeIbHbIX YPAaBHEHUN

64 I'paduueckue MeTobl pelIeHus
MOKa3aTeJIbHBIX HEPABEHCTB

65 I'padmaeckne MeTO B pemeHHS
JorapupMHUUECKUX YpaBHEHUI

66 I'paduaeckne MeTO bl pemeHHs
JorapupMHUECKUX HEPABEHCTB

67 I'paduueckue MeTObI pelIeHus
norapu(MUUECKIX HEPABEHCTB
I'paduaeckne MeTO B pemeHHs

68 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
YpaBHEHUU
I'paduaeckne MeTO bl pemeHHs

69 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
YpaBHEHUU
['padrueckue METO B! perIeHuUS

70 NOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB
['padrueckue METO B! peIICHUS

71 NOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX

HCPABCHCTB




28

KontponbHas pabdora: "MppanuonanbHele,

72 MoKa3aTelbHbIe U JIorapupMuueckue 1
HepaBeHcTBa"
KommuiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpUYECKast (POPMBI 3aITUCH 1
KOMILJIEKCHOTO YHCIIa
KomruiekcHbie uncia. Anredbpandeckas u

74 TpUrOHOMETpHUYeCcKasi (pOpMBI 3arnucu 1
KOMIUIEKCHOT'O YHCIIa

75 ApudmeTnueckue onepanuu C 1
KOMIUICKCHBIMU YHCIIAMU

76 Apudmernueckre onepanum ¢ 1
KOMIUIEKCHBIMU YHCIIAMU

77 I/I3O6pa>KeHI/IeUKOMHJIeKCHLIX quceln Ha 1
KOOPJIWHATHOM MIIOCKOCTH

78 I/I306pa)K€HI/IevKOMHJIeKCHI>IX yucell Ha 1
KOOPJMHATHOM TIIOCKOCTU

79 ®opmyna Myaspa. KopHu n-oii ctenenu 1
U3 KOMILIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oii ctenenu 1
U3 KOMILIEKCHOTO YHCIIa
[IpumMeHeHHEe KOMITICKCHBIX YUCEIT JUIS

81 pereHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX 1
3a1a4y

82 KOHTR'OJILHaH pabota: "KommuiekcHbie 1
yucna

83 HatypasbHble 1 Lienble yncia 1

84 HatypanbHble U 11e51ble ynciia 1

85 [TpumeHeHre TPU3HAKOB JICTUMOCTH 1
ENBIX YUCEIl

86 [TpuMmeHeHre TpU3HAKOB IETUMOCTH 1
IENTBIX YUCEIT

87 [IpumeHeHre TPU3HAKOB JICTUMOCTH 1
nenbix yncen: HOJ[ u HOK

88 [TpuMmeHeHre TpU3HAKOB IETUMOCTH 1
nensix yrcen: HOJl u HOK

89 [TpuMeHeHre TPU3HAKOB JICTTHMOCTH 1
ENBIX YUCeI: OCTATKH [0 MOIYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH 1
IENTBIX YUCEIT: OCTATKH IO MOJIYJTIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 IENTBIX YUCeNl: anropuT™M EBKimaa s 1

PELICHUA 3a/iad B IECJIbIX YHUCIIaX
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92

93

94

KonTtponpHas padora: "Teopust menbix
yucen"

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CHUCTEMBI M CUCTEMBI-
CJIEJICTBUS

Cucrema ¥ COBOKYITHOCTh YpaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

95

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYITHOCTEH pallMOHaIbHbIX
YpaBHEHUU

96

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYITHOCTEH MppaliOHAIbHBIX
YpaBHEHU U

97

OcHOBHBIE MCTOBI pCICHUA CUCTCM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHU U

98

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUH

99

100

101

102

103

104

OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U
COBOKYITHOCTEH JIOTapr(PMUIECKIX
ypaBHEHU M

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIOTapH(PMUIECKIX
ypaBHEHUNU

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3ajay U 3aj7a4 u3
pa3InYHbIX 001acTe HAYKH U peanbHOM
YKU3HU, UHTEPIIPETaLUs MOTyUYEeHHBIX
pe3yJIbTaToOB

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTUUYeCKUX 3ajay U 3a7ad u3
pa3InYHbIX 001aCTe HAYKH U peabHOM
YKU3HU, MTHTEPIIPETaLUs OJyUYEeHHBIX
pe3yNIbTaToOB

[TpuMeHeHrEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3aja4 u3
pa3InYHbIX 001acTel HAYKH U peabHOM
JKU3HU, MTHTEPIIPETaLUs OTyUYEeHHBIX
pe3yIbTaToOB

Kontponbnas padota: "Cucremsr
parroHaIbHBIX, UPPALMOHATBHBIX
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MOKA3aTeNbHBIX U JOTapU()MHUUECKUX
ypaBHeHUI"

PaHI/IOHaHBHBIe YPaBHCHUA C

105
napaMeTpamu

106 PanmonansHbie HEpaBeHCTBA C
napaMeTpamu

107 PanyoHanbHbIE CUCTEMBI € ITApaMETPAMU

108 WppanmoHanbHbIe ypaBHEHUS,
HEPABEHCTBA C TapaMeTpaMu

109 HppanuoHanbHble CUCTEMBI C
napaMeTpamu

110 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

111 [ToxazaTenbHBIC CHCTEMBI C TTApAMETPaAMHU

112 Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C apaMeTpaMHu

113 Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114 TpuronomeTpuveckrue ypaBHEHUS C
napaMeTpamu

115 TpuronomeTpuyecKkrue HEpaBeHCTBA C
napaMerpamu

116 TpuUroHOMETpUYECKHE CHCTEMBI C
napaMmeTpamu
IToctpoenune u ucciegoBaHue

117 MaTeMaTHYECKHX Moenei peabHbIX
CUTYallUi C OMOILBIO YPaBHEHUH ¢
napaMeTpamu
[Toctpoenue u uccienoBanue

118 MaTeMaTHIECKHX MOJIeNIeH pealbHBIX }
CUTYallU C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu
IToctpoenune u ucciegoBaHue

119 MaTeMaTHYECKHX MojieTieil peanbHbBIX }
CUTYalUi C OMOILBIO CUCTEM YpaBHEHUI
C mapameTpaMu

120 KOHTpOJ'IBHaSI"pa6OTaZ "3amauu ¢
napaMeTpamu

121 [ToBTOpenwue, 0600MIEHNE,
cucTemarusauvs 3Hauui: "YpapHeHus"

122 [ToBTOpenue, 060061ICHNE,

cucTeMaTtu3alus 3HaHui: "YpaBueHnus"
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[ToBTOpeHnue, 06001ICHNE,

123 cucTeMaTu3alus 3HaHui: "Y paBHEeHHUSI. 1

CucreMsl ypaBHeHHI"
y
IToBTOpeHue, 0600IIEHNE,

124 o " 1
cucTemaru3anus 3HaHui: "HepaBeHcTBa
IToBTOpeHue, 0600IIEHNE,

125 e n n 1
cucTemaru3anus 3HaHui: "HepaBeHcTBa

196 [ToBTOpEeHme, 0600IIECHNE, 1
cucreMarusaius 3Hanuii: "HepaBencrpa"
[ToBTOpeHnue, 06001ICHNE,

127 cucreMaruzanus 3Hanui: "[IponsBonHas u 1
e€ npuMeHeHue"

[ToBTOpenue, 06001ICHNE,

128 cucreMaruzanus 3Hanui: "[IponsBonHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucreMaru3anus 3Hanui: "[IponsBonHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cucreMaru3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpEeHmE, 0000IICHNE, 1
cucreMarusaius 3HaHui: "OyHkumun"

132 [ToBTOpenue, 06001ICHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkumun"

134 Wrorosas koHTpoJsibHas paboTa 1 1

135 Wroroas KOHTpOJIbHAS paboTa 1 1

136 [ToBTOpenue, 06001IIEHNE, 1
cUCTEeMaTH3aIus 3HaHWI

OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJ151 YYEHUKA

* Maremaruka: anrebpa U Hayajla MaTeMaTHYeCKOro aHali3a, reometpus. ['eomerpus, 10-11
kiaccel/ Atanacsa JI.C., Byry3os B.®., Kagomies C.b. u npyrue, AximonepHoe o011ecTBo
«M3narenscTBO «IIpocBemenue»

* Maremaruka: anreOpa U Hayajla MATEMaTUYECKOTO aHallu3a, reoMeTpusi. Airedpa u Hayana
MaTeMaTudeckoro anaamsa, 10-11 xmaccel/ Anumos LA, Konsarun FO.M., Tkauesa M.B. u
npyrue, AkunonepHoe obmectBo «M3narensctBo «lIpocBemienney

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1.bammakoB, M.J. Anrebpa u Hauana ananu3a: 3aja4u u pemrenus. / M.U. bammvakos, b.M.
bekkep. - M.: Beicmias mikona, 2004. - 296 c.

2. BaBunos, B.B. 3agaun no maremaruke. Hauana ananu3sa / B.B. Basunos, 1.11. MeasHHKOB,
C.H. Onexnuk, [1.1. ITacuuenxko. - M.: ®dusmatiaut, 2008. - 284 C.

3. BaBunos, B.B. 3agaun no maremaruke. Hauana ananusa / B.B. Basuiios, .J11. MenbHUKOB,
C.H. Onexnuxk u ap. - M.: ®usmariut, 2008. - 284 c.

4. Basunos, B.B. 3agaun no maremaruke. Hauana ananu3sa / B.B. Basunos, 1.11. MeabHHKOB,
C.H. Onexnuk. - M.: ®usmatiut, 2008. - 284 c.

5. I'meitzep, I'.J]. Marematuka AnreOpa. Hauana maremaTudeckoro ananmusa.l eomerpus
bazoBebiit ypoBenb: Yuebnuk ais 10-11 kmace / ' J1. ['neiizep. - M.: bunom. JIabopaTtopus
saanui, 2013. - 240 c.

6. I'yceB, B.A. MaremaTuka: anrebpa 1 Hauana MaTeMaTHUYeCKOTrO aHalli3a, TEOMETPHS [T
npodeccuii M CrienruaibHOCTEH COIMaIbHO-IKOHOMUYecKoro nmpoduist: YueOnuk / B.A. I'yces.
- M.: Academia, 2017. - 640 c.

7. 'yces, B.A. MatemaTuka: anrebpa 1 Hayajla MaTeMaTUYE€CKOTO aHAJIW3a, TEOMETPHS IS
npodeccuil ¥ creuaaIbHOCTeH CoLManbHO-3KOHOMUYECKOro npopuist: Yueonuk / B.A. I'yces.
- M.: Academia, 2017. - 631 c.

8. 3eMmckoB, B.I1. Hauana MmaremaTuyeckoro ananuza: YdueoHoe rmocooe / B.M. 3eMckoB. -
CII6.: Jlans I1, 2016. - 256 c.

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Ennnas xomtekuus nu@poBbIXx 00pa30BaTeNbHBIX PECYPCOB. [ DNEKTPOHHBIN pecypc]//Pexxum
noctyna: http://school-collection.edu.ru
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