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IHosicuuTeaLHAA 3aNIUCKA

VYueOHblil Kypc «Anredpa M Hayajga MaTeMaTHYECKOTO AaHajiu3a» SBISETCA OIHUM W3
HauboJsiee 3HaYNMbIX B IPOTrpaMMe CpeHero o0miero oopa3oBaHusi, MOCKOIBKY, C OJHONW CTOPOHBI,
OH 00ecreurnBaeT UHCTPYMEHTAIbHYIO 0a3y JUIsl U3yUYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C
JPYroii CTOpOHBI, (POPMHUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIIICHHE OOYYaloUINXCs HA YPOBHE,
HEOOXOMMOM JIJIsl OCBOCHHsI MH(POPMATUKHU, OOIIECTBO3HAHMS, UCTOPHH, CIOBECHOCTU M APYTHX
TUCHUIUIMH. B pamkax naHHOTo y4eOHOro Kypca oOydaromipecs OBJaJEeBAalOT YHHUBEPCAIbHBIM
A3BIKOM COBPEMEHHOM HayKH, KOTopas (GopMyIHpyeT CBOU JOCTHKEHUS B MaTeMaTUYECKOil popme.

VY4ueOHbIil Kypc anreOpsl M Hayajdl MATEMaTHYECKOTO aHajh3a 3aKJaJbIBAa€T OCHOBY IS
YCIICIIHOTO OBJIA/ICHUS 3aKOHAMH (PU3UKH, XUMHUH, OUOJIOTUH, TIOHUMAHUSI OCHOBHBIX TEHICHIUI
pa3BUTHS SKOHOMHKU U OOIIECTBEHHOM KH3HU, TMO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX
nU(GPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO WCIIOJIb30BaTh HUX [UISl JalbHEWUIIEro
0o0pa3oBaHUs M B MOBCEIHEBHOW XU3HU. B TO ke BpeMs OBiajeHHe aOCTPAKTHBIMH U JIOTHUECKH
CTPOTUMH KOHCTPYKIUSMH anreOpbl ¥ MaTeMaTHYECKOTO aHalW3a Pa3BHBAECT YMEHHUE HAXOAUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh UICTUHHOCTb, JI0Ka3bIBATh YTBEPKIACHHS C MTOMOIIBI0 HHIYKIIUN U
paccyknath JAEQyKTHBHO, MCIOJNb30BaTh OOOOILIEHHME U KOHKPETH3alluio, a0CTparupoBaHUE U
aHaJIOTHIO0, (OpPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xonme wusyueHus yueOHOro kypca «Anredpa M Hauyajsa MaTeMaTHYECKOTO aHaIU3a»
oOydaromuecss TOJTy4YalOT HOBBIA OMNBIT pEHICHHs MPUKIAAHBIX 3a]a4, CaMOCTOSTEIBHOTO
MOCTPOCHUS MAaTEeMaTHYEeCKHX MOJENe pealbHBbIX CHUTYyalllil, HHTEPHpPETalud MOJyYEHHBIX
pEIIeHN, 3HAKOMSTCA C MPUMEpPaMH MaTeMaTHYeCKUX 3aKOHOMEPHOCTEW B NPHUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATHIECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc o007a7aeT 3HAYUTENBHBIM BOCIHTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanu3yeTcss Kak uepe3 Y4eOHbI Marepuall, CHnocoOCTBYIOUMI (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U Yepe3 CHeHuPUKy yueOHOM NesTeNbHOCTH, TPeOyIomel mpoaoHKUTEIbHON
KOHIICHTPAIIMN BHUMAaHUS, CAMOCTOSTEIBHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3@ IOJTy4EHHBIH
pe3ymbTar.

B ocHoBe MeToauku oOydeHus anreOpe M HadajgaM MaTeMaTHYECKOTO aHaiu3a JIeKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUs.

B ctpykType ydueOHOro kKypca «AnreOpa ¥ Hayajga MaTeMaTHYECKOTO aHAJIN3a» BBIJCICHBI
CIIEAYIOIINE COJICPIKATEIIbHO-METOMUECKUe JMHUU: «Uncna ©u BeMHCICHHUS», «DYHKIUU U
rpadukn», «YpaBHEHUS M HepaBeHCTBa», «Hauama maremMaTHueckoro aHaiuza», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE CO/IEPIKATEIbHO-METOJMUECKUE JIMHUU M3y4aroTcs Ha MPOTSDKEHUH JIBYX
JeT 00y4ueHHUs Ha YpOBHE CpeIHEro 00Iiero oopa3oBaHUs, €CTECTBEHHO JOMONHAS APYT Apyra u
MIOCTETICHHO HACHINAsCh HOBBIMH TEeMaMH W pas3zaenamu. JlaHHBIN ydeOHBIM Kypc SBISETCS
MHTETPAaTUBHBIM, IOCKOJIbKY OOBEIUHSET B cebe coJepKaHHe HECKOJIbKUX MaTeMaTHYeCKHX
JUCLUIUIMH, TaKUX Kak ajaredpa, TPUTOHOMETpHs, MAaTeMaTHUYECKUH aHallu3, TEOpHs MHOXKECTB,
MaTeMaTHuecKasi JIoruka u apyrue. [lo mepe Toro kak oOydaromuecs OBIAAEBAIOT BcE Oolee
MIMPOKMM  MaTeMaTHYeCKHM  amnmapaToM, Yy HHUX IOcleloBaTenbHO  (opmupyercs u
COBEpPILEHCTBYETCS YMEHHME CTPOMTHh MAaTEeMaTHUYECKYI0 MOJETb PEalbHOM CHUTYyalluH, MPUMEHSThH
3HAaHUS, TIOJIyYEHHbIE TP HW3YYEHUH YYeOHOro Kypca, /I pelIeHUs CaMOCTOSITEIbHO
chopMyTUpPOBAaHHON MaTEeMaTHYECKOM 3a7a4i, a 3aT€M UHTEPIIPETUPOBATH CBOM OTBET.

CopnepxaTenpHO-MeTOAMYeCKast THHUS «UuClia W BBIYUCICHUS» 3aBepiraeT (GOpMHpPOBaHUE
HaBBIKOB HCIIOJIb30BAaHUs JICHCTBUTENBHBIX YUCEN, KOTOPOE OBUIO HayaTo Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Ha ypoBHe cpemnero odmiero oOpa3oBaHus 0co00e BHUMAHHE YAETISETCS



(OpPMHPOBAHNIO HABBIKOB PALMOHAIBHBIX BBIYMCICHUN, BKIIOYAIOMUX B ceOs HMCIOIb30BaHHUE
pa3nu4HBIX (OpM 3amUCH 4YHCIa, YMEHUE JeJaTh NPUKHIKY, BBIIOJHATE HPUOIMKEHHBIC
BBIUUCIICHUSI, OLICHMBATh YMCJIOBBIE BBIPAXEHUs, PabOTaTh C MAaTeMaTHYECKUMH KOHCTaHTAMHU.
3HaKOMbIEe O0YYarOLIMMCSI MHOKECTBA HATYPaJIbHBIX, LEJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
qucesl JONOJIHSIOTCS. MHOYKECTBOM KOMIUIEKCHBIX 4MCeld. B KakIoM U3 3TUX MHOXKECTB
paccMaTpUBAIOTCSI CBOWMCTBEHHbBIE €My CIeHU(pHUYEcCKre 3a7aydl M ONEepaluu: JeJICHUE Haledo,
ONEPUPOBAHNE OCTATKAMU HAa MHOXKECTBE LIEJIBIX YMCEN, O0COOble CBOMCTBA pallMOHAIBHBIX HU
UppaLMOHATIBHBIX YMCeNl, apu(pMETUYECKHE ONEpalluy, a TAKKe U3BJICUCHUE KOPHs HaTypaIbHOH
CTECIICHW Ha MHOYKECTBE KOMIUIEKCHBIX 4Mcell. biaronaps mocienoBareabHOMY PacCIIMPEHHIO Kpyra
MCIIOJIb3YEMBIX YHUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMM UX IPUMEHEHMS JUI PELICHUS Pa3IMYHbIX
3a1a4 (GOPMHUPYETCs MPEJICTaBICHHE O €IMHCTBE MAaTEMAaTHKU KaK HAyKH U €€ pOJi B OCTPOCHUU
MoJieJiell peallbHOro MUPA, IUPOKO UCIOJIb3YIOTC 0000IIEHNE U KOHKPETU3ALHSL.

Jlunus «YpaBHEHHS U HEPABEHCTBA» PEATU3YETCs Ha NPOTSHKEHHMM BCEro OOydeHHs Ha
YPOBHE CpeaHero oomero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm pasaene I[Iporpammsl
IIPElyCMOTPEHO DELIEHUE COOTBETCTBYIOLIMX 3ahady. B pesynpTaTe oOywaromiyecs OBJIaJEBarOT
pa3IMYHBIMM ~ METOJAMU  DPELIEHUS  pPalMOHAIBHBIX, WPPALMOHAIBHBIX, IOKa3aTENIbHBIX,
JOrapu(pMHUUECKUX M TPUTOHOMETPUYECKUX ypaBHEHMH, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cojepkamux napaMerpbl. [lonydeHHbIE yMEHUS WIMPOKO HCHOJIb3YIOTCS IPU HCCIEI0BAHUU
(GYHKIMI ¢ MOMOLIBIO NPOU3BOIHOM, NpU PEIICHUH NMPUKIAAHBIX 337ad U 337ad Ha HAXOKJICHHUE
HauOOJBIINX M HAaUMEHbUIMX 3HaueHU (QyHkuuu. [laHHas conepxareibHas JUHUSA BKIIOYAET B
ce0s Takxke (QOpPMHpPOBAHHWE YMEHHUH BBINOMHATH pacuéThl Mo QopmysaMm, HpeoOpa3oBaHUS
palMOHAJIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUN, a TaKKE BBIPAXKECHUH,
coJlepKalluX CTerneHu u Jorapu@mbl. brarogaps wusyueHuro anreOpandyeckoro marepuala
OPOMCXOOUT  JajbHEiIlee pa3BUTHE  AITOPUTMHUECKOT0O M aOCTPAKTHOIO  MBIIUICHUS
oOyyaromuxcsi, (GOPMHUPYIOTCS HABBIKM AECTYKTUBHBIX PacCyKICHHUH, paOOThl C CHUMBOJbHBIMU
dopMamu, MpenCTaBICHUS 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BUJE PaBEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3¢¢QeKTUBHbIE MHCTPYMEHTHI JUISl PELICHUs] MPAKTUYECKUX U €CTECTBEHHO-
Hay4yHBIX 3aJja4, HarJIsaAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAyKH.

ConepxxatenbHo-MeToanyeckass JUHUA «DyHKIMM W TpapUKU» TECHO IepersieTaeTcs ¢
JpYTMMHU JIMHUSIMU y4eOHOIO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 3a7a€T MOCIIe10BaTEbHOCTD
u3ydeHuss Marepuaynia. V3ydeHue  CTENEHHOM, TOKa3aTelbHOW, JiorapupMuYeckoil u
TPUTOHOMETPUUYECKUX (PYHKIUI, UX CBOWCTB U Ipa)MKOB, UCHOIb30BaHUE (PYHKIUH Ui perieHus
3aja4 U3 APYrux y4yeOHBIX MPEAMETOB U PEeabHOM JKU3HU TECHO CBA3aHO KaK C MaTeMAaTUYECKUM
AQHAJIN30M, TaK U C PELIEHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 60bIIOe BHUMaHUE yAEIsIeTCs
(OpMHUPOBAHNIO YMEHHUS BBIpaXXaTh (POpMYJaMH 3aBUCUMOCTH MEXAY Pa3jIMuHbIMH BEIHMUYHMHAMHU,
UCCIIeIOBaTh MOMy4eHHble (DYHKIMH, CTpOUTh UX rpaduku. MaTepuan 3Toi cojlepKaTeabHON
JMHUM HAlleJIEH Ha pa3BUTHE YMEHHUI M HAaBBIKOB, MTO3BOJISIIOIIMX BBIpaXKaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B pa3au4HOil (opme: aHanuTH4YecKOM, rpaduyeckoil u cioBecHo. Ero usyuenue
CIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHWI0 W
KOHKPETH3aI[1H, NCII0JIb30BAaHUIO aHATIOT .

CopnepxarenpHas nuHuA «Hauama MaTremMaTMUecKOro aHain3a» IO3BOJISET CYIIECTBEHHO
paclIupUTh KPYyr KaK MaTeMaTUYeCKUX, TaK U MPUKIAIHBIX 33]1a4, JOCTYIHBIX 00yJarolmMMcs, TaK
KaK y HUX MOSBISIETCS BO3MOXKHOCTh CTPOUTH TpaQUKU CIOXKHBIX (QYHKIHHA, ONpenensiTh HUX
HauOOJbIINE W HAUMEHBIINE 3HAYCHMs, BBIUYMCIATH IUIOMAAN (GUTYp U OOBEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpeHMsl mpoueccoB. JlaHHas coaepaTelbHas JUHUS OTKPHIBAE€T HOBbIE
BO3MOXXHOCTH MOCTPOEHHUS MaTeMaTUYECKUX MOJeNel pealbHbIX CUTyallui, MO3BOJISIET HAXOAUTh
HaWIydlllee pelleHHe B TMPUKIAJAHBIX, B TOM YHCIE COLMAIbHO-3KOHOMHYECKHX, 3ajauax.
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3HAKOMCTBO C OCHOBAaMH MAaTE€MaTHYE€CKOI'O aHajiu3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(bOpManbHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHHS, (OPMUPOBAHUIO YMEHUW pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKU B HayKe, TEXHMKE W HCKyccTBe. OOywaromiuecss y3HAIOT O
BBIIAIOIIMXCS Pe3yJIbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHSA MaTeMaTUKU KaK HayKd, U 00 HUX
aBTOpax.

CopepxaTenbHO-MeTOAnYeCKas JINHUSA «MHOKECTBA U JIOTUKA» BKIIOYACT B CEOS DIIEMEHTHI
TEOpPUU MHOXKECTB W MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHMKO-MHOKECTBEHHBIE IPE/ICTaBICHHUS
IIPOHU3BIBAIOT BECh KypC MIKOJBLHOM MaTeMaTHKU U MpejularatoT Hanbosiee YHUBEPCAIbHBIN S3bIK,
OOBeAMHSIONINI BCe pas3felibl MaTeMaTUKH U €€ TPUIIOKEHUI, OHMU CBSI3BIBAIOT pa3HbIE
MaTeMaTUYeCKHe JUCUUIUIMHBI M UX NOPWIOKEHUs B eauHoe uenoe. I[loatoMy BaxHO 1aTh
BO3MOXXHOCTh OOydaromemMycss TMOHUMAaTh TEOPETUKO-MHOXKECTBCHHBIH SI3BIK  COBPEMEHHOM
MaTeMaTUKUd U UCIOJB30BaTh €r0 JUIS BBIPAKEHUS CBOUX MbICIEH. J[pyruM Ba)KHBIM MPHU3HAKOM
MaTeMaTUKHd KaK HayKd Clie[lyeT IMpU3HATh CBOMCTBEHHYIO €W CTPOrocTh OOOCHOBaHHM U
CJIEJOBaHUE ONPEICIIEHHBIM IIPAaBHJIaM MOCTPOEHUS JI0KA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTEeMATHYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIUICHUS O0yYaroIIuXcs,
MO3BOJIIET UM CTPOUTH CBOU PACCY)KIIEHUS HAa OCHOBE JIOTUYECKHX MPaBHI, (OPMHUPYET HABBIKU
KPUTHYECKOT'O MBIIIJICHHUS.

B yuebHOM Kypce «Anredpa m Havajma MaTeMaTUYECKOTO aHAIN3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMAaTHYECKOTO MOJICITUPOBAHUS, KOTOPBIC MPU3BAHBI CIIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBIKOB
MOCTPOCHUS MOJIEJIC peallbHbIX CUTYallui, UCCIEI0BaHUS 3TUX MOJENel C MOMOIIBIO anmnapara
anreOpbl 1 MaTEeMaTUYECKOTO aHallM3a, HHTEPIPETAMHU MTOYYCHHBIX pe3yiIbTaToB. Takue 3aJaHus
BIICTCHBI B KQXIBIH M3 Pa3/IeIIOB MPOTPaMMBbl, TTOCKOJIBKY BECh MaTepHall yueOHOT0 Kypca IMUPOKO
WCIIOJIB3YETCS Il PEIICHUs] MPHUKIAIHBIX 3a1a4. [Ipu permeHun peanbHbIX MPAKTHYECKUX 3a7ad
oOydaromuecss  pa3BUBAIOT  HAOMIONATENBHOCTh, YMEHHE  HaxXOIUTh  3aKOHOMEpPHOCTH,
abcTparupoBatbCs, HUCIOJIB30BAaTh AaHAIOTHIO, 0000maTh W KOHKPETU3UPOBATH MpoliIemy.
JlesTenbHOCTh TI0O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TNPUKIATHBIX 3a7a4 OPraHu3yeTcs B
Ipolecce U3yYeHHs BCEX TeM Y4eOHOTo Kypca «Anredpa v Hayajla MaTeMaTUYEeCKOro aHaIu3ay.

Ha usydenne yuebHOro kypca «Anrebpa M Hayaia MaTeMaTHYeCKOTO aHAJINM3a» OTBOJAUTCS
272 gaca: B 10 xmacce — 136 yacoB (4 yaca B Hegento), B 11 kimacce — 136 wacoB (4 yaca B HEZEIIO).



Coaep:xxanue 00yueHust
10 kaacc

Yuciia 1 BBIYMCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbIE M JIE€CATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHUs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTPACJIC 3HAHUMN U PEATbHON KU3HU.

JelicTBuTenpHble yKcaa. PanMoHanpHble W MppalUoOHaNbHbBle uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4YMcIaMU. MoJyip NEHCTBUTEIBHOTO YHCIA U €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxossuieit popmsl
3allACU AEUCTBUTEIbHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a[a4 U IIPEJICTaBJICHNS JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTejleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapugm umncna. CoiicTa jgorapudma. JlecaTHUHbIE U HATypaJIbHbIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBa.

OCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKANX CTEIEHU U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPALUOHATBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemienne cucrem NMHEHMHBIX ypaBHEHMH. Marpuina CHUCTEMbl JIMHEWHBIX YPaBHEHHM.
Onpenenurens MaTtpuipl 2X2, €ro Ie€OMETPUUYECKHH CMBICI M CBOMCTBA, BBIYMCIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIAJAHBIX 337a4 C TOMOIIBI0O CUCTEMBI JUHEWUHBIX ypaBHEHUM. MccienoBanue nmocTpoOeHHOM
MOJIEJIN C TOMOIIBIO MATPHI] U OIIPEACIIUTEIEH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJENIECH peaJbHOM CUTyallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. I[IpuMeHeHne ypaBHEHUH M HEPAaBEHCTB K PELICHUI0 MaTEMaTHMUECKHX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DyHKIUHN U TPaPUKH



OyHKIU, crmocodsl 3amanus GyHKuuH. B3anmHo oOpatable (yHkiuu. Kommosumus
¢ynkuuit. ['paduk pynkunu. DnemMeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (yHKIIHHA.

Ob6nacTtp ompeneneHuss © MHOXecTBO 3HaueHui ¢pynkuuu. Hynmu ¢pynakuuu. [IpomexyTku
3HaKoONOCTOsAHCTBA. UETHble M Heu€THble QyHKuMU. [leprognueckue ¢yHkuuu. IlpomexyTkn
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKiuu. Hanbosnbiiee 1 HauMeHbIIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.

Jlunelinasi, KBaJipaTU4YHas U JpoOHO-THHENHHas GYHKIUU. DIEMEHTapHOE HCCIeI0OBAaHNE U
HOCTPOCHHE UX IpaUKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LI€JbIM IokKa3areneM. EE€ cBoiicTBa U rpaduk.
CpoiictBa 1 rpaduK KOpHA N-OM CTeneHW Kak (QYHKIMHM OOpaTHOM CTENEHH C HATypaJbHBIM
[IOKA3aTEJEM.

[Toka3zarenbHas u gorapupmuueckas GyHKIUH, UX cBOMCTBA U rpaduku. Vcnonb3oBaHue
rpa¢ukoB PYHKITUH AJI PEIICHUS YPAaBHCHUM.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIpPEJIEICHUE TPUTOHOMETPUUYECKUX (PYHKUIMH
YHCIJIOBOT'O apryMeHTa.

@OyHKIMOHANIbHbIE 3aBUCUMOCTH B peaJIbHBIX Ipolieccax U siBieHUsX. [’ papuku peanbHbIX
3aBUCUMOCTEM.

Hauyana mareMaTH4ecKkoro aHajimsa

ITocnenoBaTeabHOCTH, CIIOCOORI 3aIaHUs OCIeA0BaTeIbHOCTEH. MeTo1 MaTeMaTHYECKOH
UHAYKIMY. MOHOTOHHBIE U OrpaHMYEHHBIE MOCIEN0BATENBHOCTU. MCTOpHS BO3HMKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJln3a OECKOHEYHO MaJIbIX.

Apudmernueckass W reoMerpuueckas —nporpeccud. beckoHeuHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBArOIIEH reoMETpUUECKON MPOTrPECCUU.
JluHelHBIE M SKCIOHEHUMAIbHBIH pocT. Yucno e. Popmyna CIOXKHBIX HPOLEHTOB.
Mcnonb30BaHue NpOrpeccu JJIs pelIeHus peasIbHbIX 3a/1a4 MPUKIIAIHOTO XapaKkTepa.

HemnpepeiBable QyHkuuu u ux cBoiictBa. Touku paspbiBa. ACHMOTOTHI TpadUKOB
¢yuknuii. CBoiicTBa (yHKIUN HENpPEphIBHBIX HA OTpe3ke. MeToJl MHTEpBAJIOB Ui pPELICHUS
HepaBeHCTB. [IprMeHeHne CBONCTB HEMTPEPBIBHBIX (YHKLUHM /IS peIIeH s 3a/1ay.

[TepBas u BTOpas npousBoAHble pyHKIMH. OnpeaeneHne, reoMeTpuYeckuii 1 GU3NIecKuit
CMBICI POM3BOAHON. YpaBHEHUE KacaTeIbHOUN K rpapuKy QpyHKIHH.

[TpousBoaHble AneMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEICHHUSI, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Omepalvy HajJ] MHOXECTBaMU M WX cBoMcTBa. J[marpammel Ditnepa—BenHna.
[IprMeHeHre TeOopeTUKO-MHOXKECTBEHHOIO ammnapara Ui ONUCaHHUs peajbHBbIX MPOIECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMAaTHYEeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIE YPaBHEHHUS.

11 kaace

Yuciaa 1 BLIYMCTIEHUS

HarypanbHble w 1ienble 9ucia. [IpuMeHeHWe TPH3HAKOB JIETMMOCTH IEJBIX YHCE,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensiiee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJIO, anropuTMa EBKIIMa 7S pereHust 3a/1a4 B IeNIbIX YHcax.



KommnekcHsle uncma. AusreOpandeckas M TpUTOHOMETpudeckas (opMbl 3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTH4YecKrue onepalnun ¢ KOMIUIEKCHBIMU duciiamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI HA KOOpIAUHATHOM tockocTh. Popmyiia Myaspa. KopHu N-oii cTenenu u3
KOMILUIEKCHOro uucia. IlpuMeHeHHe KOMIUIEKCHBIX 4YHCed Ui pelleHus (U3NYECKUX U
TFEOMETPUYECKHX 3a]au.

YpaBHeHHUs M HEpaBEHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUIOHOMETPUYECKMX YPAaBHEHHH C IOMOIIbIO TPUTOHOMETPUYECKOMH
OKPY’KHOCTH. PerieHue TpuroHoMeTpuyeCcKuX HEPaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHUS MTOKA3aTENbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METOIBI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHoBHBIE ~ METOABI  PELIEHUS CHUCTEM U COBOKYINHOCTEH  pallMOHAaJbHBIX,
UpPpaIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPAaBHEHHH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

IIpuMeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3ajjady U3 pa3IMyHbIX 00JacTed HayKM M pEeaJbHOM JKW3HM, HHTEpHpeTalus I0JIy4eHHbIX
pe3yJbTaTOB.

DyHKIUHN U IpaGUKH

I'padux xomnosuuuu QyHkuuil. ['eomerpuueckue oOpas3bsl ypaBHEHUH M HEpaBEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['paduueckue MeTombl pEIICHUS YpaBHEHWA M HEpaBeHCTB. ['paduueckue MeETOHbI
peleHus 3a4a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpapukoB (QyHKUIUN A7 HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Hayana maTreMaTHyecKoro aHajam3a

[TprMeHeHne MPOU3BOAHOM K MCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxnenne HauOoJbIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3a/a4ax, JJIs ONpEeNIeHUusT CKOPOCTHM M YCKOPEHHUs Ipolecca, 3aJaHHOro (GopMylsioil wuiu
rpauKoMm.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MHepBOOOpa3HbIX. [lepBooOpa3Hble 31€MEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurterpan. I'eomerpuyecknii cMbICa MHTErpaia. Beraucienne onpenenéHHoro uHTerpaina
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue wuHTErpana JUid HaXOXKJIEHHs IUIOMIAAeH IIIOoCKUX ¢HUryp u 00bEMOB
F€OMETPUUYECKHX TEJ.

[Tpumeps! pemennit nuddepeHnnanbHbIX ypaBHEHHH. MaTteMaTuueckoe MOAeTnpPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



[lnanupyemMbie pe3ysibTaThl OCBOCHHS Yy4eOHOTO Kypca «anrebpa W Havaia
MaTeMaTUYECKOro aHalin3a» (yriyOJIeHHBI ypOBEHb) Ha YPOBHE CpPEIHETO
o01miero oOpa3oBaHwUs

JInuHoCTHBIE pe3yJIbTaThI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMK  OOydYaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIIECTBa, MPEICTABICHUE O MAaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUH C MX (PYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ATHUX JOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, Cc(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peUIeHUi, pacCcyXIeHUH, BOCIPUUMYHBOCTD K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3nueckas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHUE IIECHHOCTH TPYA0Jt00Us, HHTEpeC K pa3IudHbIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0pa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYphl, TOHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TPOLECCOB HAa COCTOSHUE NIPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIIKOB M OIIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSL:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, 3TANlOB €€ pa3BUTHS U 3HAUMMOCTHU JUISl Pa3BUTHSI LIMBUIIM3ALINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

MertanpeameTHblie pe3yJibTaThbl

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiiCTBHS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOACHHUSX W  YTBEPXKACHHUSIX, TMpemiaraTb KpPUTEPUU JJIS  BBISIBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTebCTBA MAaTEMAaTUYECKUX YTBEPKACHUH (IpsIMbIE U
OT TPOTHUBHOIO), BBICTPAWBATH APTyMEHTAIMIO, TPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoOJee TMOAXOIANIUN C YYETOM CaMOCTOSITETLHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3UIIUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIUpOBaTh 0OOOIIECHUS U BBIBOJBI M0 Pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH HH(POPMANMIO pPA3TUYHBIX BHAOB ©  GopM
MPE/ICTABIICHHUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, TPEACTABIATH €€ B  pasluuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pCelICHHUA 3adadd, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0Jle 00CYXIEHHS 3a7aBaTh BOIPOCHI O CYIIECTBY OOCYXIAaeMOH TeMbI, IPOOIEeMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYIMPOBATH Pa3HOTIIACHS], CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHMKHYTh IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYMHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHsI pe3ysibTaToOB JESATeNIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMi0 COBMECTHON paboOThI, pacrpeneisiTh BHIbI paboT, JOTrOBapHBaThCs, O0CYXKAATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
IITYPMBI» U WHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHUCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

IIpeaMeTHbIe pe3ybTaThl
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K xonmy oOyuenus B 10 kJjacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl O OTJEIBHBIM TeMaM paboyeil mporpaMmel yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OTIEPHUPOBATH MOHATHAMU: PAMOHAIBHOE YUCIIO, OECKOHEUHAs! TEPUOIMUECKas
IpoOb, MPOIEHTHI, WPPAIMOHAIBHOE YHCIO, MHOXXECTBA PAIMOHAIBHBIX W JCHCTBUTEIHHBIX
4HCell, MOLYJIb AEUCTBUTEIBHOIO YUCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciiei
3HAHUU U pEAIbHOM KU3HU;

OPUMEHATh TPUOTIKEHHBIE BBIYUCICHHS, NPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpUpPOBaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHWS NPAKTUYECKHX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAJIbHBIM I10Ka3aTeIIEM;

CBOOOZHO ONEpPUPOBATH IOHATUSAMU: Jorapudm Yucia, JNECATHUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OIIEpUPOBATh MOHITUSIMU: APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YUCIIOBOTO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJHO ~ OHEepuUpoBaThb  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U ypaBHEHUA-CIICICTBUS, PABHOCWIBHBIE HEPAaBEHCTBA;

IPUMEHSTHh pa3IUYHbIE METOAbl PEIIEHUS palMOHAIBHBIX W JIpOOHO-PAllMOHAIBHBIX
YpaBHEHUM, IPUMEHATh METOJ] HHTEPBAJIOB ISl PEIICHNs] HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3anay;

CBOOOZHO oONEepUpoBaThb MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAeNnuTeNb MaTpullbl 2 X 2 W ero TreoOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3HAUY€HUs, IPUMEHSTh ONPEAEIUTENN I PEIICHUs
CHUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C NOMOUIBI) CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTnpeenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBII pe3ylbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMH JIJIs TpeoOpa30oBaHusl BEIPaKEHUI;

BBIMOJIHATh ~ MPEOOpa30BaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
paloHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpPUPOBaTh  MOHATUAMHU:  HppPALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;
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CBOOOJHO ONEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
yYpaBHEHHUS, HEPABEHCTBA IO YCIOBHUIO 3aJa4yM, HCCIEN0BaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3zoBanusi rpaduKoB PyHKIIHIA;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIMH, NEPUOAUYECKUE
GyHKIMM, TPOMEXYTKM MOHOTOHHOCTH (YHKIUH, MaKCUMyMbl W MHHHUMYMBI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQukK cTerneHHOW (YHKIMM C HaTypalbHBIM U IENBIM IOKa3aTeneM, rpadux
KOpPHsI N-O CTeNeHH KaK (PYHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM IOKa3aTelNeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpUPOBATh MOHATUSIMH: MOKa3aTelbHas U Jorapupmudeckas QyHKIUH, UX
CBOIiCcTBa U TpaUKH, UCMOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCIONB30BaTh rpa@uku (pyHKUMN A7 HUCCIEeOBAaHUS IMPOLIECCOB W 3aBHCUMOCTEH MpH
pellleHnn 3aa4y U3 APYrux y4eOHBIX MPEJAMETOB U PEaTbHOM >KU3HU, BBIpaXaTh (opMylaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0ecKOHEeuHO yObIBarolasi reOMeTpuUecKas Mporpeccusi, TMHEHHBIN U SKCIIOHEHIUAIbHBIN POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATUSAMM:  IOCIEIOBAaTENbHOCTh, CHOCOOBI  3aJaHus
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduka
(GyHKLMHU, aCUMIOTOTHI Tpaduka GyHKINY;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHas Ha OTpe3Ke, NPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, INPOU3BENEHUS, YaCTHOTO W KOMIIO3UIUH JBYX
(GyHKIWH, 3HATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO ONIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEpaIlU HaJl MHOXKECTBAMHU;
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MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONMCAaHUsS PealbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YecKoro OOBEKTa, [JOKa3aTelbCTBO, pABHOCWIBHBIE ypaBHEHHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJiacce 0Oy4aroIIMiiCsi MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO0 MOJYJIIO, 3alIMChIBaTh HATYpaJbHbIE YKCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHE ONEPaALliU C HUMHU U U300pakaTh Ha KOOPAUHATHOM MIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH MPH pelieHuN TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSThH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA M COBOKYITHOCTb YPAaBHEHUH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHalbHble, HppPALMOHAIbHbIE, [OKa3aTelabHblE, JiorapupMUUECKue U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

NPUMEHSTh TpaduuecKre METObI JUIsl PELLIEHUs] YPAaBHEHUH 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMy;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, UCCIEAOBATb IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA;

CTpPOUTh TeOoMEeTpHYeckre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX POLIECCOB.

Hayana maTemaTnyeckoro anajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAoBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HanOoJIblIIee 1 HAaUMEHbIIIee 3HaUeHHs (PYHKIIMHM HEeNPEepbIBHON Ha OTPE3KE;

13



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIYUIICrO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne HproToHa-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.
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TemaTnueckoe INIAHUPOBAaHUE

10 xnace
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 TpuronomeTpuueckue BIpaXKEHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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11 kaacc

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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IToypo4Hoe miiaHupoBaHue

10 xaace
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypenI
1 MHOXeCTBO, oIepaluy HajJ MHOKECTBAMH 1
U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO 1
amnmapara Jiis pemeHus 3a1ad
Panmonansabie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
Parnnonansheie unciaa. OOBIKHOBEHHEIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHHS TPUKIIAIHBIX 33a9
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHHs TPUKIIATHBIX 331a9
8 JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U 1
UppaIMoHaIbHbIC YHCIIA
9 ApudmeTnueckue onepauu c 1
JIEWCTBUTEILHBIMH YHCIIAMH
10 Mopynb AeCTBUTEIBLHOTO YHUCIIA U €r0 1
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CBOMCTBA

11

12

13

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIPpOOHO-PALIMOHANBHBIX YPAaBHEHUN U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPaBCHCTB

15

16

17

MHOrouaeHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTOUYIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ HeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemrenne cucreM TMHENHBIX YpaBHEHUI

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpubl 2X2, ero
reOMEeTPUYECKUI CMBICT U CBOMCTBA;
BBIYUCIICHHE €r0 3HaUCHHs

21

[IpuMeHeHne onpenenuTens s PELIeHHs
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CHUCTEMBI JINHEWHBIX YPABHEHUI

22

23

Penienne nmpukinagHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

24

KonTtponsnast pabora: "PanuonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMbl
JMHENUHBIX ypaBHEHUN"

25

26

27

OyHKIWMS, CITOCOOBI 3a1aHUs () YHKITUH.

Bsanmuo obparnbie pyakiun. Kommosumms

byHKIII
I'paduk Qynkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nactb ornpeaesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu ¢pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoanueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
Haubonpiiee u HaumMeHbllIee 3HaYCHHE
(GYHKIIMHM HAa IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
AvHeNHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITUX PYHKLIUH

32

DIeMEeHTapHOE MCCIIeIOBAaHNE U
MOCTpoeHne TPaPUKOB ATUX PYHKITUN
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CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom

33 HeroTona

34 Crenens c 1eJIbIM TTOKa3areneM. bunom
Herorona
CrenenHast GQyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 Kontponbhas pabota: "Crenennas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIepXkKaIINX CTETIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUI,
COJIepXKaIINX CTETIEHU U KOPHU
Uppanmonanbusie ypaBHeHHs1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPATMOHATEHBIX
yYpaBHEHUN
Uppanuronansueie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/1bI PEMICHHS UPPALMOHATBHBIX

ypaBHEHUH
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

4 UpPpalMOHATILHBIX YPABHEHHIM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHAIIBHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpaALMOHATILHBIX YPABHEHHIM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATILHBIX YPaBHEHHIMA
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
Konrponbnas pabora: "CpoiicTBa u rpadux

51 KOpHsI N-ol creneHu. MppanmonanbHele
ypaBHeHHUA"

59 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLINA, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka QyHKIUM 115

peueHust ypaBHEHU I
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Hcnons3oBanue rpaduka QyHKIHH 115

57 - 1
peleHNs ypaBHEHUH
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI pEIIEHUS MTOKA3aTEIbHBIX 1
ypaBHEHU I
[Toka3arenbHble ypaBHEHMs. OCHOBHBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
YpaBHEHUU

61 KonTtponpHas pabdora: "[lokazarensHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapugm uucna. CoiicTBa jgorapudpma 1

64 Jlorapu¢m yucna. CpoiicTBa iorapugpma 1

65 JlecaTuuHbIE U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecaTUYHBIE U HATYypaJIbHBIE JTOTapH (MBI 1

67 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

68 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

69 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1
sorapu@msl

70 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

orapupMuIecKas KIIUsI, €€ CBOWCTBA H
71 JI YH , 1
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rpaduk

Hcnons3oBanue rpaduka QyHKIUN A5

72 peueHusl ypaBHEHU I

73 Hcnonbs3oBanue rpaduka GyHKIUN 1JIs
pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METOBI peIIeHUs Torapu(HPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METO/BI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
JorapupMHUUECKUX ypaBHEHUH

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 Konrtponbnas pabora: "Jlorapudmuueckas
¢ynkus. Jlorapupmuueckue ypaBHeHus"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCUHYC U apKTaHT€HC
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YHUCJIOBOT'O apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 1
(YHKLUH YHCIOBOIO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

89 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpAXKEHUM

01 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIMA 1

99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1
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KonTtponsHas pabora:

101 "TpUrOHOMETPHUYECKUE BBIPAKECHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nocienoBaTenbHOCTed. MeTos
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE U OTpaHUYEHHBIE

103 MoCJIeI0BaTeIbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckonewyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKOHEYHO yOBIBaroIen
reoMeTPUUECKON Mporpeccuu

108 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX TPOLIEHTOB

110 Hcnonp3oBaHne MPOTpeccHy IS PeIICHUS
pealbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"[TocnemoBaTeIbHOCTH U TIporpeccuu’”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMNTOTHI FpaUKOB
byHKINMA

114 CoiicTBa (hyHKIMI HENPEPHIBHBIX HA
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OTpe3Ke

CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha

115
OTpe3Ke

116 Meton uHTEpBaAJIOB JUIsl pELLICHUS
HEPaBEHCTB

117 MeTtoa UHTEPBAIOB JJIs pEIICHUS
HEPaBEHCTB

118 Metoa HHTEpBaIOB /s peIIeHUs
HEPaBEHCTB

119 [TprMeHeHnEe CBOWCTB HEMIPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH U1 perieHust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

122 OrnpezenieHne, reOMETPUUECKUM CMBICTT
IPOM3BOIHOM

123 OnpeaeHeHHUe, (bU3UYECKUN CMBICI
MIPOM3BOTHOM

124 YpaBHeHUe KacaTelbHOU K rpaduKy
byHKIIIN

15 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUN

126 [Tpon3BoIHBIC dNIEMEHTAPHBIX (PYHKIIUH

127 [Ipou3sBoaHbIE AIIEeMEHTAPHBIX (DYHKIIUN

128 [Tpou3BoHAS CYMMBI, TPOW3BEICHHS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

129 [IpousBonHas CyMMBbI, IPOU3BEACHMS,
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YaCTHOTO ¥ KOMITO3UIIMH ()yHKIIUNA

HpOI/ISBOILHaH CYMMEI, ITPOU3BCACHUA,

130 y 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkun"
134 Hroroas xonTpoapHas padbora
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBTOPeHHe, 000011eHNe, CUCTeMAaTU3aIs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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11 kaacc

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie

oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U
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HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom
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17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunus pyHKiui

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuna

29 [IpumMeHeHHe UHTErpaia A1 HaX0XKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHHne UHTErpaia A1 HaXOXKIACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI
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[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO
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TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PETLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEeILICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS
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norapuMIUYECKUX HEPABEHCTB

S7

58

OcHOBHBIE METOABI PEIICHUS
HMPPALMOHAIIbHBIX HEPABEHCTB

OcCHOBHEBIE MCTOJbI pCHICHUS
HppaliuOHAJIbHBIX HCPABECHCTB

59

OcHoBHBIC MCTOJbI pCHICHUS
HppalOHAJIbHBIX HCPABCHCTB

60

61

OcCHOBHBIE METOABI PELLIEHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
UppallMOHATIBHBIX YPaBHEHUI

62

63

64

I'paduueckue METOIbI pELICHNUS
MPPALMOHAIIBHBIX YPABHEHUN
I'paduueckue MeTo bl peLIeHus
ITOKA3aTENIbHBIX YPABHEHUI
I'paduueckue MeTo bl peeHus
[IOKa3aTEIbHBIX HEPABEHCTB

65

66

67

I'paduueckue MeToabI peIICHUS
JoTapu(PMUYECKUX YpaBHEHUM
I'padmyeckue MeToAbl perieHus
norapuMHUYECKUX HEPABEHCTB
I'padmyeckue MeToabl pemieHus
norapuMUYECKUX HEPABEHCTB

68

I'paduueckne MeToabI peIICHHS

MOKa3aTeIbHBIX U Jorapu(pMUUecKux

YpaBHEHUI

69

I'paduueckue MeTO I peLIeHUs
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MOKa3aTeIbHBIX U JOrapu(PpMHUECKUX
ypaBHEHUI

70

71

72

I'padmyeckue MeToAbI perieHUs
MOKAa3aTeIbHBIX U JOTrapu(PMHISCKUX
HEPABCHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMuuecKux
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHaibHbie,

MOoKa3aTeabHbIE U IoTapuMuuecKue
HepaBeHCTBA"

73

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHYEcKast (POPMBI 3aIUCH
KOMILIEKCHOT'O YKCIIa

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKast (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

75

76

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue oneparum ¢
KOMIUJIEKCHBIMU YU CJIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

78

79

N300pakeHre KOMIUIEKCHBIX YnCell Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. Kopuu N-oii ctenenun
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13 KOMIIUICKCHOI'O 4ucCJjia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCCJI OJId

81 pemeHust GU3NYECKUX U FeOMETPUIECKUX
3a1a4

82 Kontponbnas padota: "KomrmiekcHbie
yucia'

83 HarypanbHble 1 1ienpie yncia

84 HatypanbHble u 1ienbie uncna

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LEJbIX YUCEeIl

86 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LETBIX YUCEI

87 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nenbix yucen: HOJl u HOK

89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LEJTBIX YMCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 10 MOIYJIIO
[TpuMeHEeHHEe TPU3HAKOB JICTUMOCTH

91 LETBIX YUCEI: anropuT™ EBkimnaa s
pelIeHus 3a/1a4 B LIEJIbIX YHCIax

92 Kontponbras pabota: "Teopust menbix
gucen"

03 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHUIbHEIE CUCTEMBI M CUCTEMBI-
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CICOCTBUA

94

95

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBbI-
CIIEICTBUS

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

96

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH MppaLMOHATbHBIX
ypaBHEHUH

97

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

OcHOBHBIE MCTO/IbI pCHICHUA CUCTEM U

COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

101

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, UHTEPIIPETALUs II0JY4EHHBIX
pe3yabTaToB

102

[IpuMeHeHne cucTeM K pEeIEHUI0
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
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pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, MTHTEPIPETALUs II0JTy4YCHHBIX
pE3yJIbTaTOB

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTUUYECKUX 3aa4 U 3a7a4 u3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KHU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yibTaToB
Kontposnbnas pabora: "Cuctemsi

104 panroHaTBHBIX, UPPAIMOHATIHHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA €
napameTpamu

107 PannoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 [Toxa3zaTtenpHBIE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenabHbIE CUCTEMBI C TApaMeTpaMu

112 JlorapudmMuueckre ypaBHECHUS,
HEpaBEeHCTBA C apaMeTpamMu

113 Jlorapudmuueckue CuCTeMBI ¢

napameTpamu
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114 TpuUroHomMeTpuueCcKre YpaBHEHHUS C
napaMeTpamMmu

115 TpuroHnomeTpruyeckue HEPaBEHCTBA C
napameTpamu

TpuroHomeTpruyecKkue CUCTEMBI €
rnapameTpamu

116

[ToctpoeHue u uccnenoBaHue
MaTeMaTHUYECKUX MOJIEICH peaabHbIX
CUTYALIMI C IOMOUIbIO YPABHEHUH C
rapameTpamMmu

117

[TocTpoeHue u uccnenoBaHue
11 8 MaTEMATHYCCKHUX MOI[CJICﬁ PCATIbHBIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTeMaTHYECKUX MOJIENIeN peabHbIX
CUTYyAalMil C IOMOLIBIO CUCTEM YPABHEHUM

C rmapamMeTpamMu

120 KonTponsnas pabora: "3anauu c
napamerpamu”

[ToBTOpenue, 06001IeHNE,

121
cUCTeMaTu3anus 3HaHui: "YpaBHeHns'

122 [ToBTOpenue, o6o0mEeH e,

cUCTeMaTu3anus 3HaHui: "YpaBHeHus'

[ToBTOpenue, o6o0mEH e,
123 cUCcTeMaTu3alus 3HaHui: "Y paBHEHUSI.
Cucremsbl ypaBHeHUI"

124 [ToBTOpeHue, 06001IeHNE,




cucremarusauus 3HaHuii: "HepaBeHncrsa'

[ToBTOpeHue, 0600mIEeHNE,

125
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

126 [ToBTOpEeHue, 0600mIEHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrsa"
[ToBTOpeHme, 06001IEHNE,

127 cucteMaTtu3anus 3Hanuii: "[IponsBognas u
e€ nmpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

128 cucremarusauus 3Hanuii: "[IponsBognas u
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u
e€ npumeHeHue"
[ToBTOpenue, 06061IeHNE,

130 cucTeMarusanus 3HaHui: "MHTerpan u ero
IpuMeHeHue"

131 [ToBTOpenue, o6o0IEHNE,
cucTeMaTu3aus 3Hanui: "OyHkun"

132 [ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3aus 3Hanui: "OyHkun"

133 [ToBTOpeHue, 060061IeHNE,
cucTeMaTu3alus 3HaHuit: "OyHkuun"

134 Hrorosast koHTpobHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa

136 [ToBTOpenue, o600mEHNE,

CHCTeMaTHu3alus 3HaHu!
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10
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Y4eOHO-MeTOAMYECKOE 00ecnieueHne 00pa30BaTeIbHOI0 NMpouecca
Oo6s13aTe/ibHbIE Y4eOHbIE MATEPUAJBI VIS YYeHUKA

* Maremaruka: anreOpa U Hayajla MAaTEMaTUYECKOT0 aHaln3a, reomeTpus. ['eomerpus, 10-
11 kimaccrel/ byry3os B.®., IIpaconor B.B. nmox penakmueit CamoBanyero B.A.,
AxmmonepHoe obmiectBo «M3aatenbetBo «IIpocBemnieHuney

* Maremartuka: anrebpa U Hayajla MaTeMaTHYECKOTo aHallu3a, reomeTpus. ['eomerpus, 10-

11 kmaccrl/ IToropenos A.B., Akimonepaoe oomectBo «M3narenscTBo «IIpocBemienne»

Indposbie 00pazoBaTeibHbIE PECYPChI M PECYPCHI CETH MHTEPHET
https://educont.ru/

https://myschool.edu.ru/
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