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IHHOACHUTEJBHASA 3AIINCKA

VY4eOHbIi Kypc «AnreOpa 1 Hayajga MaTEMaTHYECKOTO aHAJIM3a» ABIIAETCS OJHUM
13 HauOoJsiee 3HAYMMBbIX B IIPOrpaMME CPEJHEr0 00Iero oOpa3oBaHMs, MOCKOJIBbKY, C
OJTHOM CTOPOHBI, OH OOECIEeYMBACT HHCTPYMEHTAJbHYIO 0a3zy s H3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOpPOHBI, (DOPMHpYET JOTHYECKOe U
abCTpakTHOE MBIIUICHHE OOYydYalolUXCsl Ha YPOBHE, HEOOXOIMMOM JJisi OCBOCHHUS
MHPOPMATUKH, OOILECTBO3HAHUS, WCTOPUH, CIOBECHOCTH W JPYrMX AUCHUIUIMH. B
paMKax JaHHOTO y4eOHOro Kypca 00yJarolrecs OBJIaJIeBalOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOW HayKHu, KOTOpass (OpMYJIHPYET CBOU IOCTHKEHHS B MaTeMaTHYECKOU
dbopme.

VY4eOHbIi Kypc anreOpbl 1 Hauaja MaTEMaTUYECKOTO aHaJIW3a 3aKJIa/IbIBa€T OCHOBY
JUIA YCHEIIHOTO OBJaJACHUS 3aKOHaMHU (U3UKH, XUMUHU, OWOJIOTUH, IOHHUMaHUs
OCHOBHBIX TEHACHLUN pa3BUTHS SKOHOMHKU M OOILIECTBEHHOM JKW3HM, I103BOJISIET
OpUEHTHUPOBAThCA B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO UCIOJIb30BaTh UX Uil AaJIbHEWIIEro o0pa30BaHus U B IOBCEAHEBHOM KU3HHU.
B 10 ke Bpems oBianeHuEe aOCTPAKTHBIMH U JOTMYECKH CTPOTUMHU KOHCTPYKLHSMHU
anreOpbl 1 MAaTEMaTUYECKOTO aHAJM3a Pa3BUBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHHHOCTb, JOKa3bIBaTh YTBEPKICHUS C MOMOULIbI0 WHAYKIUU H
paccykJIaTth  JI€AyKTUBHO,  HUCIOJIb30BaTh  00OOIIEHHME W  KOHKPETHU3AIUIO,
abCTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUECKOE MBIIICHHUE.

B xonme wusydenus yueOHOro Kypca «Aurebpa W Hadajga MaTeMaTUYECKOTO
aHalM3a» oOydJarolMecss MOJy4YaloT HOBBIM ONBIT pEIIeHUs NPUKIAAHBIX 3aj]ad,
CaMOCTOSATENIbHOTO TOCTPOCHHUSI MAaTEMaTUYECKUX MOJENEeN peallbHbIX CHUTYalluid,
MHTEPHPETALNH TOJYYCHHBIX PEIICHHUM, 3HAKOMSTCS C MPUMEPAMH MaTeMaTUYECKHX
3aKOHOMEPHOCTEMN B NMPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOLUIMMUCS MATEMATHYECKUMU
OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHbI Kypc o00JiagaeT 3HAYUTENBbHBIM BOCHHUTATEIbHBIM IMOTEHIHAIIOM,
KOTOpBIM  peanu3yeTcss Kak 4yepe3 Yy4yeOHbId MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUSA, TaK M uepe3 cHerupuKky ydeOHOM
AESITeIbHOCTH,  TpeOyromel  MPOJOJDKUTENbHOM  KOHIIEHTpAllMM  BHUMAaHMUS,
CaMOCTOSATENIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYEHHBIA pe3ynbTar.

B ocHoBe Meroauku 00yueHus aireOpe M HayajiaM MaTeMaTHUYeCKOro aHaiu3a
JICKUT NE€ATEIbHOCTHBIA MPUHIUIT O0yUYEeHHUS.

B crpykrype yueObHOro Kypca «AnreOpa u Hayajia mMaTeMaTHUYECKOTO aHAIM3a»
BBIJICJICHBl  CJHEAYIOIIHME  COAEp)KaTeIbHO-METOAMYEeCKHe  JuHuM: «Yucma u
BBIYMCICHUS», «DyHKIMU W Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauaia
MaTEMaTUYECKOTO aHaau3a», «MHOXKeCTBa U JOrMKa». Bce OCHOBHBIE COAEpKaTENIbHO-
METOJUYECKHE JINHUM HM3YYaloTCsl Ha NPOTSHKEHWH JBYX JIeT OOydeHUss Ha YpOBHE
cpenHero o6Omiero oOpa3oBaHUs, €CTECTBEHHO IOMOJHSAS IPYr Apyra U TMOCTENEHHO
HACBIIASICh HOBBIMH TeMaMH U pazfenaMmu. JlaHHbI y4eOHbI Kypc SBIsIeTCS



UHTETPaTUBHBIM, IIOCKOJbKY OOBEIMHAET B ce0€ COJEepKaHUE HECKOJIbKHX
MaTEeMaTHYECKUX JMCLUUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETPHs, MaTeMaTHYEeCKHii
aHalIu3, TEOpUs MHOXXECTB, MaTeMaTH4ecKas Jjoruka u apyrue. Ilo mepe Toro kak
oOyuJaroluecs: OBJIaJIeBalOT BCE O0Jee MHUPOKUM MAaTEMaTHUECKUM allapaToM, y HUX
IOCTIEI0BAaTENbHO  (OPMUPYETCSI U COBEPUICHCTBYETCS ~ YMEHUE  CTPOUTH
MaTE€MaTUYECKYI0 MOJIENb PEajJbHON CUTyallud, NPUMEHATh 3HAHUS, MMOJYYEHHBIE MTPU
M3Y4YeHUH Yy4eOHOro Kypca, IS PEIICHUsS CaMOCTOSITENIbHO CQOPMYIUPOBAHHON
MAaTEMATUYECKOM 33/1a4M, a 3aTEM UHTEPIPETUPOBATH CBOU OTBET.

CopnepxarenpHo-MeTOAMYECKass JUHUSA «Yucaa W BBIUMCICHUS» 3aBEpIIACT
(GopMHpOBaHNE HABBIKOB HCIIOJIB30BAHUS JEHCTBUTENBHBIX YHCET, KOTOpPOE OBLIO
HayaTo Ha YpPOBHE OCHOBHOro oOmiero ooOpazoBanus. Ha ypoBHe cpennHero oOiiero
oOpa3oBaHusl 0c000€ BHMMaHHUE yJemseTcss (OPMUPOBAHMIO HABBIKOB PAlMOHAIBHBIX
BBIUHCJICHUM, BKIIOYAIOUIMX B ce€0sl MCIIONb30BaHUE PA3IMYHBIX (POPM 3amMcu 4ucia,
YMEHHUE JeJaThb HNPUKUAKY, BBIIOJIHATh NPUOIMKEHHBIC BBIYMCICHUS, OLICHUBATH
YUCJIOBBIE BBIpAXEHHS, paboTaTh € MaTEMaTHUYECKUMU KOHCTAaHTAMU. 3HAKOMbIE
00y4aronIMMcsi MHOKECTBA HATYPaJIbHBIX, LIEJbIX, PALMOHAIBHBIX U JACHUCTBUTEIBHBIX
YKCeN AOMOIHIIOTCS MHOKECTBOM KOMILJIEKCHBIX YUCEN. B KaKIOM M3 3TUX MHOXKECTB
paccMaTpuBalOTCA CBOMCTBEHHbBIE €My clielu(UyecKkue 3afaud M ONepaluu: JeJIeHUue
HAIeJIo, ONEpPUpPOBAHHE OCTAaTKAaMU Ha MHOXKECTBE LIEJBIX YHUCEN, OCOObIe CBOICTBa
palMOHAIBHBIX W HMPPAUUMOHAIBHBIX YHUCEN, apU(PMETUUYECKUE OIepaluu, a TaKxKe
M3BJICUCHUE KOPHS HaTypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCET.
brnaronapss mocnenoBaTeIbHOMY pAaCHIMPEHHIO Kpyra HCHOJb3YEMbIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSMH HMX NPHUMEHEHHUS [UIsl PELICHUS pPa3IudHbIX 3a1ay
dbopMupyeTcsi MpencTaBiIeHUE O €IUHCTBE MAaTeMAaTUKH Kak HaykKd U €€ poju B
MOCTPOEHUU MOJENEeH pealbHOrO0 MHpa, LIUPOKO MCHOJB3YIOTCS 0000IIeHHEe WU
KOHKpETH3aIusl.

JIuans «YpaBHEHUST M HEPABEHCTBA» pEANU3YETCS HA MPOTSKEHUU BCETO
oOyueHHusl Ha ypOBHE CpPEAHEro oOlIero oOpa3oBaHus, MOCKOJIBKY B KaXKJIOM pasjelie
[IporpamMmMbl TpPEyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3axad. B  pesynbprare
oOydJaroniyecs OBJIAJIEBAIOT PA3JIMYHBIMM METOAAMHU PEUICHUS PALMOHAJbHBIX,
UPPALMOHATIBHBIX, [OKA3aTENbHBIX, JOTapU(PMUUYECKUX U TPUTOHOMETPUUYECKUX
YpPaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3a]ad, COJEpKallUX IapaMeTpsbl.
[lomyuyeHHble yMEHMSI LIMPOKO WCIOJIB3YIOTCS TPU HCCIEAOBaHMM (QYHKIUH C
MOMOILbIO MPOU3BOIHOM, MPU PEUICHUU MPUKIAJAHBIX 3a7a4 W 3aJa4 Ha HaXOXKICHUE
HauOOJIbIIMX ¥ HAWMEHbIIWX 3HauyeHUW (yHkiuu. JlaHHas copepxaTenbHas JTUHUS
BKJIIOYAeT B ceOsl Takke (OpMHUPOBAHME YMEHHUU BBINOJHATH Pacy€Thl O (opmysam,
npeoOpa3oBaHus  PAMOHAIBHBIX, HUPPAIMOHAIBHBIX U  TPUTOHOMETPUUYECKUX
BBIPKEHUH, a TaKKe BBIPAKEHUH, COJAEpKalIX cTeneHu U Jorapudmel. braromaps
U3YyYEHUI0  aireOpauyeckoro Marepuajga IPOUCXOJUT  JajIbHEHIIee  pa3BUTHE
QJITOPUTMHUYECKOI0 U a0CTPAKTHOIO MBIIIICHUS! 00y4aroIuXcsi, POPMUPYIOTCS HABBIKU
JIENyKTUBHBIX pPAacCyXJIeHUH, pabOThl C CHUMBOJBHBIMH (OopMamMH, HpeACTaBICHUS



3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHJE pPaBEHCTB U HEPAaBEHCTB. Anredpa
npenaraeT 3QpPeKTUBHbIE MHCTPYMEHTBI AJISl PEUICHHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4YHbIX 337a4, HAIJISTHO JIEMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK sI3bIKa HAYKH.

CopepxarenpHo-MeTOoMyeckass JiMHUA «DPyHKIUM U TpadpuKU»  TECHO
HepeIieTaeTcs ¢ APYyTUMU JUHUSAMH Y4eOHOTO Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATENIBHOCTh  M3Y4Y€HUs  marepuana. l3ydeHue  CTElneHHOW,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIMH, UX CBOMCTB U
rpaduKoB, HCMOJb30BaHME (YHKUMN JUIs pelleHus 3afad M3 JPYruxX Y4eOHBIX
IPEIMETOB U PEAIBHOM KU3HHU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHAJIM30M, TaK U
C peLIeHUEM YypaBHEHMH M HepaBeHCTB. IIpu 3TomM Oonbllloe BHUMaHHUE YIENAETCA
(GOpMHUPOBAHHUIO YMEHUS BBIpaXaTh (POpMyJIaMH 3aBHCUMOCTH MEXIY PpPa3IHYHBIMU
BEJIMYMHAMU, HCCIEAOBATh MOJYYEHHbIE (YHKUHU, CTPOUTH UX rpaduku. Marepuan
3TOM COAEPKATEIBHOM JINHUN HALIEJICH HA PA3BUTHE YMEHUIN U HABBIKOB, ITO3BOJISOLINX
BBIPAKaTh 3aBUCUMOCTU MEXIYy BEJIMUYMHAMU B Pa3IU4YHON (opMe: aHaIUTUYECKOH,
rpaduyeckoil u cioBecHol. Ero n3yueHnue cnocoOCTByeT pa3BUTHIO aIrOPUTMUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHass auHUs «Havama MareMaTHyeckoro aHaiau3a» MO3BOJSET
CYLIECTBEHHO pAaCIIMPUTh KPyr Kak MaTEMaTU4YECKHUX, TaK M IPUKIAJHBIX 3ajaad,
JOCTYMHBIX 00YYaIOUIMMCs, TaK KaK Y HUX HOSBIISETCS BO3MOXHOCTb CTPOUTH I'padUuKu
CJIOXHBIX (DYHKIIMI, ONIpEeAeNATh UX HAaUOOJbIINE U HAUMEHBIINE 3HAYEHHUS, BBIYUCIIATh
iomagu Guryp u oObEMBI TeJl, HAXOAUTh CKOPOCTH U YCKOPEHHUs IpolieccoB. JlaHHas
coJiep KaTeNbHasl JIMHUSI OTKPBIBAET HOBBIE BOZMOXXHOCTH MOCTPOCHHSI MAaTEMATUUECKUX
MOJEJIE pEAJbHBIX CHTyallud, TO3BOJIIET HAaxXOAWTh HaWydyllee pelIeHUuE B
NPUKIAAHBIX, B TOM YHUCJIE COLHMAIBHO-D)KOHOMHYECKHUX, 3aJadyax. 3HAKOMCTBO C
OCHOBAMHM MAaTEMaTHYECKOr0 aHaliu3a CIOCOOCTBYET pa3BUTHUIO a0CTPaKTHOTIO,
(OpMaIbHO-JIOTUYECKOTO W KPEAaTUBHOIO MBIIUICHUSA, (OPMUPOBAHUIO yMEHUUN
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTWKUM B HAayKe, TEXHUKE M MCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIOUIMXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJAE pa3BUTHUSA
MaTEeMaTHKHU KaK HayKd, U 00 UX aBTOpax.

ConepxarenbHO-MeToqu4ecKas JMHUS «MHOXECTBa U JIOTHKA) BKJIIOYAET B ceOs
AJIEMEHTBI TEOPUHU MHOKECTB M MAaTEMaTHUYECKON JIOTUKHU. TeopeTUKO-MHOKECTBEHHbBIE
MIPEACTABICHHUS] MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA W MPeaararor
HaubOosee yHHMBEPCAIbHBINA S3bIK, OOBEIUHSIOIIMN BCE pa3lesibl MAaTeMaTUKU U e
NPWIOKEHUN, OHHU CBSI3bIBAIOT pa3Hble MaTEMaTUYECKUWE JIMCLUUIUIMHBI U HUX
NPWIOKEHUSI B enuHoe 1enoe. [103ToMy BakHO 1aTh BO3MOXHOCTH OOydYarolmemycs
MOHUMAaTh  TEOPETHUKO-MHOXKECTBEHHbIM  A3BIK  COBPEMEHHOM  MaTeMaTuKu U
UCIIOJIB30BaTh €ro JUJIsl BBIPAXKEHHSI CBOMX MbICHEH. J[pyruM BaKHBIM IPU3HAKOM
MaTEeMaTHKU KaK HAyKH CIEAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTb 000CHOBAHUMN
U CJIEAOBAHME ONPENECIEHHBIM MPAaBWIAM IOCTPOCHUS JOKA3aTENbCTB. 3HAKOMCTBO C
AJIEMEHTaMU MaTE€MaTH4YECKOW JIOTUKM CIOCOOCTBYET Pa3BUTUIO  JIOTUYECKOIO



MBIIIUICHAS OOYyYalolUXCs, TO3BOJSIET UM CTPOWTHh CBOM PACCYXKICHHS Ha OCHOBE
JIOTUYECKHX TIPABHII, POPMUPYET HABBIKH KPUTHICCKOTO MBIIIIJICHHS.

B yuebHOM Kypce «AnreOpa u Havyasla MaTeMaTHIECKOTO aHAIIN3a) MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYEeCKOTO MOJCIUPOBAaHHUsS, KOTOPHIE NPHU3BaHBI CIIOCOOCTBOBATH
(OpMUPOBAHHUIO HABBIKOB TOCTPOSHUSI MOJIEICH peabHBIX CHUTYaIlui, MCCIEAOBaHUS
9TUX MOJCNICH C TIOMOIIBIO ammapara ajreOpbl W MaTeMaTHYeCKOro aHajIu3a,
WHTEPIPETANHA TIOJYICHHBIX PEe3ylbTaToB. Takue 3amaHus BIUICTCHBI B KaXKIBIA W3
pasmeyoB TPOrpaMMbl, IIOCKOJIBKY BECh MaTepual y4eOHOro Kypca IIUPOKO
UCTIONB3yeTCs Ui PEIICHUS TNPUKIAAHBIX 3amad. llpu  pemieHHMM  pearbHBbIX
NPaKTHYECKUX 3a/1ad 00ydJaroIuecss pa3BUBAIOT HA0IIOIaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HUCMHOJb30BATh aAHAJOTHIO, 0000IaTh W
KOHKPETH3UPOBaTh MpodsieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAAHBIX 337a4 OPraHU3yeTCs B IMPOIECCe M3YyUEHUs] BCEX TeM Y4eOHOro Kypca
«Anrebpa 1 Hayajla MAaTeMAaTHYECKOTO aHATTN3ay.

Ha usydyenue yueOHOro Kypca «Anredpa ¥ Hayajga MaTEMaTUYECKOTO aHAIU3a»
orBoauTcs 272 yaca: B 10 ximacce — 136 gacoB (4 yaca B Henmento), B 11 kimacce — 136
4acoB (4 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Yucia ¥ BIYMCICHUSA

Panmonanehple 4yucna. OOBIKHOBEHHBIE W JAECSATHUYHBIE JApOOU, TPOLIEHTHI,
OeckoHeuHble neproguueckue 1podu. Ilpumenenue apodeii U NpoLEeHTOB AJis PEIICHUs
NPUKJIAJHBIX 337a4 U3 Pa3JINYHbIX OTPACIEH 3HaHUN U PEAIbHON KU3HU.

JleyicTBuTEnbHBIE  YuCaa. PanvoOHaNbHBIE W HMPpPAalMOHAJIBHBIE  YHUCJA.
ApudmeTnueckre onepamnnn ¢ I1eHCTBUTEIbHBIMU YicIaMu. Moyb JeCTBUTEILHOTO
quciia U ero cBoicrea. [IpubnmkéHHble BRIUMCICHUS, TIPaBUIa OKPYTJICHUSI, TPUKHUIKA
Y OLICHKA pe3yJIbTaTa BEIYUCIICHUN.

Crenenb ¢ neisIM nokasareiieM. buaom HeroroHa. Mcnonp3oBaHne moaxoasmei
bopMbl 3amUCH ACUCTBUTENBHBIX YHCEN [JIsl PEIICHHUs NPAKTUUYECKUX 3a1ad MU
IIPEACTABIICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm umcna. CpoiictBa Jorapudma. JlecaTuuHble W  HaTypajbHBIE
norapu@Msl.

CuHyC, KOCHHYC, TaHIE€HC, KOTaHT€HC YHCIIOBOTO aprymMeHTa. ApKCHHYC,
APKKOCUHYC U ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPEe0Opa3oBaHUs. Y paBHEHUE, KOPEHb YPABHEHHS.
PaBHOCUIIBHBIE ypaBHEHMS U YypaBHEHUA-ClIeACTBUA. HepaBeHCTBO, pelieHue
HEpPABEHCTBA.

OCHOBHBIE METOJIbl PELIEHUsI LENbIX W APOOHO-palMOHANBHBIX YpPAaBHEHHH H
HEpPAaBEHCTB. MHOro4jIeHbl OT OJHOW IEepeMEeHHOW. J[leneHne MHOrodsieHa Ha
MHOTOWIeH ¢ ocTaTkoM. Teopema bezy. MHorowiensl ¢ 1einbiMu KodpuimeHtamu.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHHM, COJIEPIKALINX CTECHH U KOPHHU.

HNppannonaneHeie ypaBHeHUsA. OCHOBHBIE METOJbl PELICHUS HUPPALMOHAIBHBIX
YPaBHEHUM.

IlokazatenbHble ypaBHEHHA. OCHOBHBIE METOJBI PEIICHUS IMOKa3aTEIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BeIpaXKEHHH, COACPIKANTUX JTOTApU(MBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOMbI PELICHUS JOrapu(PMUYECKUX
YPaBHECHUU.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Ipeo6pa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PelieHre TpUroHoMeTpuyeCKuX ypaBHEHUM.



Pemienne cucrem JMHEWMHBIX ypaBHEHUW. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHUI. Omnpenenurenb MaTpUIbl 2X2, €ro reoOMeTpUYECKU CMBICI U CBOMCTBA,
BBIYMCIICHHE €r0 3HA4YE€HHs, MPUMEHEHUE ONpPEACNUTENs ISl PEIICHUS CHUCTEMBI
JVHEWHBIX ypaBHEHUW. Penienne mpukIiaHbX 3aa4d ¢ MOMOIIbIO CUCTEMBI JIMHEHHBIX
ypaBHeHHil. VcciaenoBaHue TOCTPOEHHOM MOJAENIM C TOMOIIBKO MaTpull H
ONPEAECTIUTEIIEH.

[locTpoeHne MaremMaTHYEeCKUX MOJENIEH pEaNbHOW CHUTyallud C IIOMOUIBIO
YpaBHEHUN W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJ]1a4 U 33/1a4 U3 pa3InYHbIX 00JacTel HAYKU U peabHOM KU3HU.

DOyHKUUM U Tpaduku

@yHkuuMsA, cnocoObl 3amaHus (¢GyHKUMA. B3aumHO o00patHble  (DYHKIMH.
Kommnosumms @yukuuii. ['paduk pyHkuun. nemMeHTapHble Tpeodpa3zoBaHus rpadukoB
GyHKIMH.

OOnacTe omnpeneneHus: U MHOXKECTBO 3HadeHUM QyHkuuu. Hymm QyHkmum.
[IpoMexyTku 3HaKkomoctossHCTBa. YUETHble M Heu€rHble (QyHkuMH. [lepumogmueckue
¢ynkuun. IIpoMexyTKM MOHOTOHHOCTH (YyHKIHMH. MakCUMyMbl ¥ MHUHHUMYMBI
¢dbyukiuu. Hanbomnbiee u HauMeHbIIee 3HaUeHUs (DYHKITUU HA POMEKYTKE.

JIluneliHasg, KBaJpaTU4Hass M JPOOHO-IMHEWHas QYHKUMU. OJIEMEHTapHOE
HCCIJIEJOBAaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHass (yHKUMS C HAaTypaJbHbIM M LI€JIbIM TOKa3aTeneM. EE cBolicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-Oi CTENEHU KaKk (PYHKIUU OOpAaTHOM CTENEHU C
HaTypaJbHbIM MOKa3aTeJIeM.

[TokazatenpHass u Jsorapudmuyeckas ¢GyHKIUA, HX CBOMCTBA U Tpaduxwu.
Hcnonb3oBanue rpadukoB GyHKIHMA 71 pelIeHNs YpaBHEHUH.

TpuroHomeTpuyeckas OKpy>KHOCTb, ONIPEIETICHUE TPUTOHOMETPUUYECKUX (DYHKIIUMA
YUCJIOBOTO apryMEHTA.

@OyHKIMOHANbHBIE 3aBUCHMOCTH B peajibHBIX Mpolieccax U sBjeHusX. I'paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Havana mareMaTH4eCKOro aHAIU3a

ITocimenoBaTenpHOCTH, CcHOCOOBI  3aJaHUsA  IOCJenOoBaTelbHOCTEH. MeTtos
MaTeMaTUYeCKOM HHIAYKIMU. MOHOTOHHBIE M OTrPaHUYEHHBIE MOCIEAOBATEILHOCTH.
HcTopust BO3HUKHOBEHUSI MATEMATUYECKOTO aHaIN3a Kak aHajin3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas M TeoMeTpUuUecKas Nporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUUYECKON
nporpeccuu. JIMHEHHBIM U 3KCIOHEHUHMAIbHBIA pocT. Uucno e. dopmyiia CIOXKHBIX
npoleHToB. Mcnonp30BaHre MPOrpeccuu AJid pelieHus] pealibHbIX 3a7a4 MPUKIATHOTO
Xapaxkrepa.

HenpepriBHble (GyHKIIMU U UX CBOMCTBAa. TOYKM pa3pbiBa. ACUMIITOTHI IpaduKOB
¢byukiuii. CBoiicTBa ()YHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. MeToa HHTEPBAJIOB s
penieHusi HepaBeHCTB. [IpuMeHeHue CBOMCTB HENPEpbIBHBIX (DYHKIMI ISl perIeHUs
3aaad4.



IlepBass u BTOpas mnpousBojHble (QYyHKIMH. OnpeneneHue, reoOMETPUYECKUA U
(bu3nyecKkuil CMBICT MPOU3BOAHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (pyHKINU.

[IpousBoaubie sneMeHTapHbIX (yHKUMN. [Ipon3BoaHas CymMMmbl, MPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3ULIMU (QYHKIHI.

MHoKecTBa M JIOrMKa

MHOXeCTBO, Onepalyu HaJl MHOKECTBAMU U MX CBoOMCTBa. Jluarpammel Diiniepa—
Benna. [IpumeneHne T€OpeTUKO-MHOKECTBEHHOTO anmapara Juisi OMCAaHUsT PEATbHBIX
IIPOLIECCOB U SIBJIICHUM, TPU PELIEHUU 33]1a4 U3 APYTUX yUYE€OHBIX IPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTH4YEeCKOro OOBEKTa, CIEICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIE YPABHECHHSI.
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YucJia ¥ BIYMCICHUSA

Harypanbnbie n nensle uncina. [Ipumenenrne npu3HakoB IEITUMOCTH LENBIX YUCET,
HanOobIui o01mwMi genurtensd (nanee — HOJl) u HanmenbIiiee o01riee KpaTHoe (najiee —
HOK), ocrtatkoB mo monymio, anroputMa EBKIuga I pemieHust 3agad B IEJIbIX
quCax.

KommiekcHble yncna. AnreOpandeckas U TpUTOHOMETpUYeckas (OpMbl 3alUCH
KOMILJIEKCHOTO 4ucia. ApudmeTrndeckue omepanud ¢ KOMIUIEKCHBIMU YHCJIaMHU.
N300pakeHre KOMIUIEKCHBIX YKCeNl Ha KOOpAMHATHOHU rmockoctH. dopmyna Myaspa.
Kopnu n-oii cTreneHn u3 KOMIUIEKCHOTO 4Kcia. IIpuMenenre KOMILUIEKCHBIX YHUCEN IS
pereHus: GU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

CucteMa M COBOKYNHOCTh YPaBHEHUIl U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CHUCTEMBI-CIIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHM c IIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMETpUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHUS TOKA3ATENbHBIX U JOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOIBl PELIEHHUS CHCTEM M COBOKYNHOCTEH palUOHAIBHBIX,
MPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHue ypaBHEHHI, CUCTEM W HEPABEHCTB K PEIICHUIO MATEMAaTHUYECKUX
3alay U 3a7a4 U3 PA3IMYHBIX O0OJacTel HAYKH W peajbHOW KU3HU, MHTEPIIPETAITUS
MOJTYYEHHBIX PE3YJIbTaTOB.

DYyHKIUN U TPAPUKU

I'paduk kommosunuu ¢yHknui. ['eomerpudeckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPaUKH.



I'padmyeckue MeTobl pelIeHUs] ypaBHEHUN U HEpaBeHCTB. ['paduueckne MeToabl
peleHns 3a1a4 ¢ napameTpamu.

Ucnonp3oBanne rpadukoB (yHKOHWA I UCCICNOBAHUS TPOIECCOB M|
3aBHUCHMOCTEH, KOTOpbI€ BO3HHMKAIOT IMpPU pEHICHHH 3ajJad M3 JpYruxX Y4eOHbIX
IPEIMETOB U PEANBHOU KU3HH.

Hayaja MaTeMaTH4eCKOro aHAJIM3a

[IpumeHeHrne NPOU3BOMHON K HCCIEAOBAHUIO (PYHKIMI Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxaeHne HauOONbIIero M HAUMEHBLIETO 3HAYCHWH HENpepbIBHON
(GYHKIIUM Ha OTpPE3KE.

[IpuMeHeHrne TNPOM3BOJHOM I HAXOXACHUS HAaWIydllero pelIeHUus B
MIPUKJIAIHBIX 3a/1a4ax, I ONPENEIEHUs CKOPOCTH U YCKOPEHHMS IpoIiecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHbie
arieMeHTapHbIX PpyHkuni. [IpaBuia HaxoX1eHUs IEpBOOOPa3HBIX.

Nurerpan. I'eomerpudecknii CMBICI MHTErpana. BelunciieHHe ONnpenes€HHOro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpuMeHeHre uHTerpanga A HaXOXKACHUS TUIOAaAel MIOCKUX PUryp u o0bEMOB
r€OMETPUYECKUX TEIl.

[Ipumepsl  pemenuit  nuddepeHHaIbHBIX  ypaBHEHUA. MaTtemaTtudyeckoe
MOJEIIMPOBAHUE PEAbHBIX MPOLECCOB € MOMOIIbI0 AU dEepeHIUATBHBIX YPaBHEHUN.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJII'EBPA
1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YTJIVYBJIEHHBINA YPOBEHD)
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OO0ydYarolmerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 OOIECTBA, MPEICTABICHUE O MaTEeMaTHYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHM, TPOIIEAYP IPAKIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOJCHCTBOBATh C COIMATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKUIUSIMHU U HA3HAUCHUEM;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKONW TIpaKJaHCKOM WACHTUYHOCTH, YBAXKECHHUS K
MPOIIOMY W HACTOSIIIEMY POCCHICKOW MaTEeMaTHKH, ILIEHHOCTHOE OTHOIIECHUE K
JOCTUKEHUAM POCCHICKMX MAaTEMAaTHUKOB M POCCHUICKOW MaTEMaTHYE€CKOM IIKOJIBI,
MCIIOJIb30BAaHUE ATUX JOCTIXKEHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHWE JyXOBHBIX LEHHOCTEH POCCHIICKOrO Hapoaa, CHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO TOBEJCHHUS, CBSA3AHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKH U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B MIOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUN, PACCYKIEHUU, BOCIIPUUMYUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEMaTUUYECKHWE 3HAHUS B HMHTEpecax
3I0pPOBOTO W 0O€30MacHOro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY
3I0POBBIO  (37I0POBOE MHTaHWE, COAJAaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXA,
perymnspHas pu3nyeckas akTUBHOCTD), (PU3NUECKOE COBEPIIICHCTBOBAHNE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIHLHOM ESITEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYNy, OCO3HAHWE IIEHHOCTU TPYAOJIO0US, MHTEPEC K Pa3TMUHBIM
chepaMm TPOPECCHOHAIBHON IEATETLHOCTH, CBS3aHHBIM C MaTEMaTUKOW H e
MPWIOKEHUSIMUA, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oynymieir mnpodeccuu u
peaau30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIaHbI, TOTOBHOCTH M CIOCOOHOCTHh K
MaTEMaTUYECKOMY OOpa30BaHHUIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUHM BCEH KU3HM,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3a/lad MAaTeMaTUUYECKOU
HaIpaBJICHHOCTH;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:
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c(hOPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYpPhl, IOHUMAaHUE BIUSHUS COLIMATBHO-
AKOHOMHMYECKUX TMPOIECCOB HAa COCTOSIHUE NPUPOJHOM U COLMAIBHON Cpelbl,
OCO3HAaHHE TIJO00ATBHOIO XapakTepa »JKOJOTMYECKUX NpoOjeM, OpHUEeHTalus Ha
IPUMEHECHHE MaTeMaTHYCCKUX 3HAHWUU JJI pelieHus 3ajad B 00JIaCTH OKpYKarolien
cpeabl, TUIAHUPOBAHUE TIOCTYNKOB M OIGHKH HMX BO3MOXKHBIX TIOCJICACTBUN s
OKPYXaroUen Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECCTBEHHOM MPAaKTUKH, MOHMMAaHUE MaTEeMaTUYECKOM HayKH Kak
chepbl UeTOBEUSCKOMN JIeATeIbHOCTH, ATANOB €€ Pa3BUTHS M 3HAUYMMOCTH JIJIS Pa3BUTHUS
[UBWIN3ALNY, OBJIAJCHUE S3bIKOM MaTEMaTUKW M MaTEMAaTHYECKOM KYyJIbTYpOll Kak
CPEACTBOM  T[O3HAHUS  MHUpPA, TOTOBHOCTh  OCYIIECTBISATH  MPOEKTHYIO U
HCCJICIOBATENIbCKYIO ACATEILHOCTh UHAMBUAYAJIBHO U B TPYMIIC.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTebHBIC YHUBEPCAJIbHBIC YUeOHBbIE NeHCTBUA

Bba3oBble Jlornyeckue AeiicTBUA:

BBUSIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, MOHATHH, OTHOIICHUN MEXIy MOHATHAMH, (HOPMYIHpPOBATH ONPEACICHUS
MOHSTHUM, yCTaHABIMBATh CYIIECTBEHHbIH MPU3HAK KIACCHU(PHUKAIUU, OCHOBAHUS IS
00001IEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC
Y OTpULIATETbHBIEC, €MUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOPEUHS B
(dakTax, JaHHBIX, HAONIONEHUSAX U YTBEPKACHUSX, MpeAsararb KpUTEpUU MJis
BBIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMIL;

JenaTb BBIBOABI C HCIOJb30BAHUEM 33aKOHOB JIOTMKH, JAEAYKTUBHBIX H
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI MO aHAJIOTUH;

IIPOBOJIUTH CAaMOCTOSITEJIBHO JIOKa3aTeJIbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUMN
(OpsiMBIE W OT MPOTHUBHOIO), BBICTPAUBAaTh APryMEHTALMIO, NPHUBOJIUTH IMPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BBIBOJIbI;

BBIOMpATh Ccroco0 penieHus yueOHOM 3a/auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelIeHus1, BBIOMpaTh HanboJee MOAXOIAUINM C yU€TOM CaMOCTOSITENIBHO BbIIECIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

UCIIOJIb30BaTh BONPOCHI KAk HCCIENOBATENIbCKUM HWHCTPYMEHT IO3HAHMS,
(dopMynpoBaTh BOIPOCH], (PUKCUPYIOIIKME IPOTUBOpPEUHE, IPOOJIEMY, YCTAHABINBATD
HUCKOMO€ U JaHHOe, (HOpPMHpOBATh THUIOTE3y, APryMEHTHPOBATh CBOIO TO3UIIMIO,
MHEHUE;
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IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIEIOBAHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJICHHA, Mpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXKTYy OOBEKTaMH, SBICHUSMU, POIIECCAMU;

CaMOCTOSATENIbHO (POPMYJIUPOBaTh OOOOIIEHUS W BBIBOJBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIECHNUI;

MPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TMIpoliecca, a TakKe BBIIBUTATH
MPEJIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh  eUIUTHl UHGOPMAIMKU, JaHHBIX, HEOOXOIUMBIX I OTBETa Ha
BOMIPOC | ISl pEIICHUS 3a/1a4H;

BbIOMpaTh WMH(MOPMALMIO U3 HMCTOYHMKOB PA3NUYHBIX THUIIOB, aHAIU3HPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETHUPOBATh MH(POpPMALMIO Pa3IUYHBIX BUIOB U (HopM
IpeJICTaBICHMUS;

CTPYKTYpUpPOBaTh HUHGOPMAIUIO, MPEACTABIATh €€ B pa3iIuuHbIX (opMax,
WJUTIOCTPUPOBATH IpapruecK;

OILICHMBATh HAAEKHOCTh MH(YOPMAIMH 1O CAMOCTOSITENFHO CHOPMYITHMPOBAHHBIM
KPUTEPUSM.

KomMMyHuKaTHBHBIC YHHBEpPCAIbHbIE y4eOHbIE 1eHCTBUA

Oo0wmenne:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH H
LEJSIMH OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XO/AY PELICHUS 3a/1a4yd, KOMMEHTUPOBATh
ITOJTYyYEHHBIA pE3yJIbTaT;

B XO0J€ OOCYXJEHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOW TEMBI,
npo0JieMbl, peliaeMoil 3ai1ayuu, BHICKA3bIBaTh HJIEH, HAllEJICHHbIE Ha MOUCK pPELICHMUS,
CONOCTABIISATh CBOM CYXICHUS C CYXKACHUSAMU JIpYTUX YYacCTHUKOB JHUaiora,
oOHapy>XHUBaTh pa3InuMe U CXOACTBO MO3UIINI, B KOPPEKTHON (opme popmynupoBaTh
pa3HoOrjIacus, CBOM BO3PAXKEHNUS;

MPEACTABIIATh PE3YyJbTaThl PEUIEHUS 3aJauyM, SKCIEPUMEHTA, HCCIEI0BAHMS,
MPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3EHTALUU U OCOOEHHOCTEHN ayTUTOPHUH.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC YueOHbIe NeliCTBHUA

Camoopranuzamnus:

COCTABJISITh IJIaH, aJTOPUTM pEUIeHUs 3a7add, BbIOMpATh CHOCOO pEIIeHHs ¢
Y4ETOM HMEIOUINXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOI HH(OpMALIHHL.

CaMOKOHTPOJIb, IMOIIHOHAJIBbHBIN HHTEJIEKT:
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BJa/IeTh HABBIKAMM IIO3HABATEJIbHOM peQIIEKCHUM KaK OCO3HAHUS COBEpLIAEMBIX
JNEUCTBUMA M MBICIHUTENBHBIX MPOLECCOB, HMX pe3yJbTaTOB, BIAJETh CHOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJI Mpollecca M pe3yjbTaTa pPEIICHHS MaTeMaTH4YEeCKOU
3a]1a4u;

OpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh INpU pPEIICHUU 3a/ayH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEMH;

OILICHHMBATh COOTBETCTBUE pE3yJibTaTa IEJU U YCIOBUAM, OOBSACHATH MPUUYMHBI
JOCTHKEHHSI WM HEJIOCTHKEHUS Ppe3yJbTaTOB JESTEIbHOCTH, HAXOAWTh OIIHUOKY,
JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSATEJIBHOCTD:

MMOHUMAaTh M HCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOM W WHAUBUAYAJIbHON
paboThl IIpU pElICHUU Y4eOHBIX 3ajad, IPUHUMATh L€JIb COBMECTHOM NEATEIbHOCTH,
IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboThl, pacmpelneisTb BHIbI padoT,
JOTOBapUBaThCS, OOCYXJaTh MpPOLECC M pe3yapTaT padoThl, 00001aTh MHEHHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TIPYMIOBBIX (QopMax paboTel (0OCykaeHus, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD» U HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH
CBOM JEHCTBHA C APYTMMH WICHAMH KOMaH/bl, OLICHUBATh KA4YE€CTBO CBOETO BKJIAJA B
00U TPOIYKT MO KPUTEPHUIM, CHPOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOJECHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K «konmy oOydyenus B 10 kjacce oOydYaromuiicss TOJYYUT CIEAYIOIIUE
MpEAMETHBIC PE3YJIbTATHI MO0 OTAEIBHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 HayaJla MaTeMaTUYECKOTO aHATTN3ay:

Yucsia v BBIYMCICHUSA:

CBOOOJHO ONEpPUPOBATh TMOHATUSIMHU: palMOHAIBLHOE YHCIIO, OECKOHEUHas
nepuoandecKkas Ipook, MPOILIEHThI, UPPAUOHAIBHOE YUCII0, MHOXKECTBA PAIllMOHATBHBIX
U JEUCTBUTEIBHBIX YMCEI, MOAYJIb JEUCTBUTEIBLHOTO YHCIIA;

MPUMEHSTH IpOOW W MPOIEHTHI I PENICHUs MPUKIATHBIX 3a/71a4 U3 Pa3TUIHBIX
OTpacier 3HaHUU U PeajbHOU JKU3HU;

MPUMEHSITh NPUOIMKEHHBIE BBIUMCICHUS, TpaBUiia OKPYIJICHUS, MPUKUIKY U
OIIEHKY pe3yJIbTaTa BbIUYMCIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTETICHD C IICJIBIM MMOKa3aTeJIeM, HCTIOIb30BaTh
MOAXOSIIYyI0 (OpMY 3alUCU JEHCTBUTETBHBIX YUCEN JUISl PEIICHUS] TPAKTUYECKUX
3a/1a4 U NMPEJCTABJICHUS JaHHBIX;

CBOOOJTHO ONEPUPOBATH TOHATHEM: apU(PMETHUECKUH KOPEHb HaTypalbHON
CTEIICHH;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTETICHD C PAIMOHAIBHBIM MTOKA3aTEIIeM;
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CBOOOZIHO ONEpUpOBaTh NOHATUAMM: JorapudM UucCIa, JAECCATUYHBIE WU
HaTypaJIbHbIE JIOTaPU(PMBI;

CBOOOZHO OMEpUPOBaTh MOHATHAMH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YHUCJIOBOI'O apIyMEHTA;

ONEpUpOBAaTh IOHATUSAMM: APKCHHYC, AapKKOCHHYC M apKTaHI'€HC YHCJIOBOIO
apryMeHTA.

YpaBHeHNs U HEPaBEeHCTBA:

CBOOOZHO OMEpUpPOBATh MOHITUSIMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSI-CIICCTBUS, PABHOCWIbHBIC HEPAaBEHCTBA;

OPUMEHATh  Pa3JIMYHbIE METOJAbl PEIICHHS PpPalUOHAIBHBIX M JAPOOHO-
palMOHAIBHBIX YPABHEHU, TPUMEHATH METO/I HHTEPBAJIOB JJI PEIICHUS] HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJHOW MEepEeMEHHO,
MHOTOYJIEH C LEJIbIMH KO3(HIMEeHTaMu, KOPHU MHOTOYJICHAa, MPUMEHSTH JeJIEHUE
MHOTOWIEHA Ha MHOT'OYJIEH C OCTAaTKOM, Teopemy be3y u Teopemy Buera s penieHus
3a/ay;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: CHUCTEMa JUHEHHBIX YpaBHEHHI, MaTpHIIa,
ONPEAECTUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICI, HCIIOJIb30BaTh CBOMCTBA
onpenenuTesss 2 X 2 g BBIYMCIICHHS €r0 3HAYEHHUs], IPUMEHATh ONPEICIUTENH IS
pEUIEHUs] CUCTEMBI JIMHEHMHBIX YPAaBHEHMI, MOJEIHMPOBATh PEANBHBIE CHUTYalUH C
IIOMOUIBI0 CUCTEMBI JIMHEWHBIX YPAaBHEHWM, HCCIENOBAaTh IMOCTPOEHHBIE MOJIEIU C
MOMOILIBIO MATPHUIL U ONPEJIETUTENEH, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3yibTarT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMU AJi IPeoOpa30BaAHMS BhIPAXKEHUM;

BBIMOJIHATH MPEOOpPa30BaHUS YHCIOBBIX BBIPAKEHUHN, COAEpXKAIIUX CTENEHU C
palMOHAIBHBIM [TOKa3aTeNIEM;

MCIIOJIb30BaTh CBOMCTBa JOrapu(MoB AJii NpeoOpa3zoBaHUs JIOTapUPMUUYECKUX
BBIPAKEHHUI;

CBOOOZIHO OMNEpUpPOBaTh TMOHATUSAMHU: UpPpALMOHAJbHBIC, IOKa3aTelIbHbIE U
jJorapupMHUUECKUe YpPaBHEHMsI, HAXOJIUTh WX PELICHUS C MOMOIIbIO PaBHOCHUIIBHBIX
MIEPEXO0B WJIK OCYIIECTBIISSA POBEPKY KOPHEW;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (OopMyIbl sl TpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUMH;

CBOOO/IHO ONEpPUPOBATh MOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHUE, TPUMEHSTh
HeoOXoauMble (OPMYJIbl JJIsi PEIICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHHU;

MOJIEJIMPOBAaTh PealibHbIe CUTYyalluM HA SI3bIKE aJIreOpbl, COCTABIISITh BBIPAXKECHMUS,
YpaBHEHMS, HEPABEHCTBA IO YCJIOBHUIO 3aJa4yM, UCCIEAOBATH IMOCTPOEHHBIE MOJAENH C
MCIIOJIb30BaHUEM ammapaTa aareOphl.

DOyHKUMU ¥ rpauKu:

CBOOOZHO OIEpPUPOBaTh MOHATUAMU: (YHKIUS, CIOCOOBI 3anaHus (QyHKIUH,
B3aUMHO OOpaTHbIe (YHKIIMH, KOMMO3UIUS (GyHKIUH, rpaduk (YyHKIMU, BBITTOIHATH
sIIeMEHTapHbIe MpeoOpa3zoBaHus rpaduKoB (YHKIIHII;
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CBOOOJTHO OINEpPUPOBATH MOHATUAMH: O0JACTh OIpPEAENIEHU U MHOXECTBO
3HaYCHUN (PYHKIMH, HYJIH PYHKITUU, TIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO  OMepUpoBaTh TMOHATHUSAMHU: UETHBIE W  HEYETHBIE  (DyHKIHH,
nepuogudeckue (QyHKIHH, MPOMEXYTKHM MOHOTOHHOCTH (YHKIHMHM, MaKCUMyMbl U
MUHUMYMBbI ~ (DyHKIIMM, HauOoJblllee W HaUMEHblIEe 3HAYeHUE (PYHKIUU Ha
MIPOMEXKYTKE;

CBOOOJHO OIMEpUPOBATh TMOHATHUSAMU: CTETICHHAas (YHKIUS C HATypaJbHBIM U
IeJBIM TIOKa3aTeseM, TpauK CTEMEHHOW (YHKIIMH C HATypPaIbHBIM M  IICJIBIM
nokasaresieM, Tpaduk KOpHS n-oil cTenmeHu Kak (YHKIMM OOpaTHOW CTENEHU C
HaTypaJIbHBIM MOKA3aTENIEM;

OmNepUpoBaTh TOHATUAMM: JIMHEHHas, KBaJpaTU4yHas W JPOOHO-TMHEWHAas
(hyHKIMH, BBITIOIHATH AJIEMEHTAPHOE UCCIIEIOBAHUE U TTOCTPOCHUE UX IPaUKOB;

CBOOOJHO OMEpUPOBATh TMOHATHUAMH: TIOKa3aTeldbHas W Jorapudmuyueckas
byHKIMM, WX CBOWCTBA W TpaduKH, HCIONB30BATh HUX TpapuKd HJid pPEIICHUS
YpaBHEHUN;

CBOOOJHO  OMEPUPOBATH  IMOHSTHUSIMU: TPUTOHOMETPUUECKAS  OKPYKHOCTbD,
OTpeIeJICHHE TPUTOHOMETPUIECKUX (PYHKIIUM YUCITIOBOT'O apIryMEHTa;

UCIIOJIb30BaTh TpaduKu PYHKIIUN I UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEM
IIpU pELIEHUU 33Jad U3 APYruX y4eOHBIX MPEAMETOB M pPEaIbHOM KHU3HH, BBIPAXKATh
(dhopMysiaMu 3aBUCUMOCTH MEX]y BEJIMUNHAMU;

Hayaja MaTreMaTH4ecKOro aHa/jm3a:

CBOOOJHO OMEpUpPOBATH TMOHATUSIMU: apuPMeThueckas ¢ TeOMETpUYECKast
nporpeccusi, O0eCKOHEYHO YyOBIBAOIIasi TE€OMETPUYECKass MPOrpeccHsi, JTUHEHHBIM U
AKCIIOHEHIIUATIBHBIN POCT, (OopMyJia CIO0XXHBIX MPOIEHTOB, UMETh MPEIACTABICHHUE O
KOHCTAaHTE;

HCIIOJB30BaTh TMPOTPECCUM JUISl PEIIEHUS pPEeajbHBbIX 3aJad  [PUKIAJTHOTO
XapakTepa;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TOCIEI0BATEILHOCTh, CIIOCOOBI 3adaHUs
MOCJIEA0BATEIbHOCTEN, MOHOTOHHBIE 1 OTPAHUYEHHBIE TTOCIIE0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apO’KJIEHHUS MATEMaTHUYECKOT0 aHaJIM3a KaK aHalin3a 0ECKOHEYHO MaJlbIX;

CBOOOJHO OMEPUPOBATh MOHITUSMH: HENPEPbIBHbIC (YHKIIMH, TOUYKH pa3pbiBa
rpaduka QyHKINHI, ACUMITOTHI rpaduka QPyHKITUY;

CBOOOJTHO OIEpPUPOBATH TMOHSATHEM: (YHKIMSA, HENpephiBHAS Ha OTPE3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUM JIJIs pelIeHUs 3a/1a4;

CBOOOJHO OMEpUPOBAThH MOHATHSAMU: TIEpBas U BTOpasi MPOU3BOJIHBIC (PYHKIIHH,
KacartelsibHas K rpaduKy QyHKIINY;

BBIYUCIISATh MPOU3BOAHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMIIO3UIIUHU JABYX
(GyHKIHIA, 3HATH MPOU3BOHBIC JIEMEHTAPHBIX (YHKIUIA;

UCI0JIb30BaTh T€OMETPUUECKUN U (PU3UUECKUIN CMBICI MPOU3BOIHOM JIJISl PEeILICHUS
3aaad.

MHoxecTBa M JIOTUKA:
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CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, ONIEPALIMU Ha/l MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar JUuisi ONHUCAHUSA PEAbHBIX
IIPOLIECCOB U SBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MIPEAMETOB;

CBOOOZIHO ONIEpUPOBATH MOHATUSIMU: ONPENEIICHHE, TEeopeMa, YypaBHEHUE-
CJIEICTBUE, CBOMCTBO MAaT€MaTHYECKOTO0 OOBEKTa, J0KA3aTEIbCTBO, PaBHOCHUJIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K xoniy o6yuenus 811 kjacce 00y4aroniuiicst HOJIy4dUT CIEAYIONUE MPEeIMETHBIC
pe3yNbTaThl MO OTICIBHBIM TeMaM paboueil mporpamMmsbl yueOHOTO Kypca «Anrebpa u
HayaJla MaTeMaTHYECKOr0 aHAIIN3a»:

Yucia 1 BIYUCICHHUA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: HATypaJbHOE M LIEJIOE€ YHUCIO, MHOXKECTBA
HaTypaJbHBIX U LENBIX YUCET, UCIIOIB30BaTh IPU3HAKU IEIIMMOCTH HenbIx yucen, HO/J
n HOK nHatypanbHbIX 4ncel 11 peuieHus 3aad, IPUMEHATh aaroput™ EBkinaa;

CcBOOO/IHO ONEPUPOBATH MOHATUEM OCTAaTKa O MOAYJIIO, 3alIChIBATh HATYpaJIbHbIE
YuCia B Pa3JIMYHBIX [O3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OIEpUPOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMILJIEKCHBIX YHCEJ, IPEACTABIATh KOMIUIEKCHBIE YHCIa B alnreOpandyeckod u
TPUTOHOMETPUUECKON (opMe, BBINOIHATH aApUPMETHUECKHE OINepalul ¢ HUMH U
n300paxaTh Ha KOOPAUHATHOMN IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEpUPOBATh TMOHATHSAMHU: HWPPALMOHAIbHBIC, IOKA3aTelbHbIE U
norapu(pMHUUYECKre HEPABEHCTBA, HAXOJIUTh WX PEIICHUS C MOMOUIBI0 PABHOCUIIBHBIX
IIEPEX0/I0B;

OCYIIECTBIISATH OTOOP KOPHEN NPU PEIIEHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOOJHO  ONEpUPOBaTh  TMOHITHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO,
NpUMEHATh  HeoOxoaumble  (GOpMyJbl Uil  PEHIEHUs]  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO OINEpPUPOBATh MOHATUSMHU: CUCTEMA M COBOKYMHOCTh YpPaBHEHUUH WU
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBI M CHCTEMBI-CIEICTBUSA, HAXOIAUTH PELICHUS
CUCTEMBI M COBOKYIIHOCTEH palMOHAIBHBIX, WPPALMOHANBHBIX, IOKA3aTEIbHBIX U
norapu(pMUYECKNX YpPaBHEHUI U HEPABEHCTB;

pelath pauoHaibHble, UPpAllMOHATIbHbIC, MTOKA3aTeIbHbIe, JorapupmMuueckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILIME MOLYJIN U NTapaMeTphI;

OPUMEHATh TrpadUyecKue METOHbl ISl PElIeHUs YpaBHEHUW M HEpPaBEHCTB, a
TaKXe 3a/1a4 ¢ apaMeTpaMH;

MOJIEJIUPOBAaTh pPealibHble CUTYyallMu Ha SI3bIKE aJIreOpbl, COCTABIISITH BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA M HX CHUCTEMbl IO YCJIOBHIO 3aJa4M, HCCIIEI0BATH
MOCTPOCHHBIE MOJENU C HCIIOJIb30BAHMEM ammapara anreOpbl, HHTEPIPETUPOBATH
[IOJIyYECHHBIN PE3YJIbTAT.

DOyHKUUM U TpaduKu:
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CTPOUTb TpauKh KOMIO3ULUMK (YHKUMH C MOMOLIBIO 3JIEMEHTApHOIrO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3HUILIUU ABYX (YHKIIHIA;

CTPOUTh T€OMETPUYECKHE 00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPAMHATHOU
IUIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSTh (PYHKUIWU AJI1 MOJECTUPOBAHUS U UCCIEIOBAHNUS PEATbHBIX MPOIIECCOB.

Havana mareMaTH4ecKOro aHaju3a:

MCIIOJIb30BaTh MPOU3BOJIHYIO JUIS MCCIEAOBAHUA (PYHKIIMM HAa MOHOTOHHOCTH U
DKCTPEMYMBI;

HaXOAWTh HauOOJbIlIeE M HAaUMEHbIIEE 3HAYEHUS (PYHKIMHM HENpEephIBHONM Ha
OTpE3KE;

MCIIOJIb30BaTh MPOM3BOJHYIO JUISI HAXOXKIEHUS HAWIY4YIIEro peleHus B
IIPUKJIAAHBIX, B TOM YHUCJIE COLUMAIbHO-DKOHOMUYECKUX, 3a7adax, Il ONpPEIEICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopMysoi min rpadukom;

CBOOOZIHO ONEPUPOBATH MOHATUSAMU: MEPBOOOpA3Hasi, ONpeAcNEHHbIA MHTErpal,
HaxoJIUTh NEPBOOOPA3HBIE 3JIEMEHTAPHBIX (PYHKUUMNA UM BBIYUCIATH HUHTErpajg Io
dhopmyne Herotona-JleitOuuiia;

HaXOAMTH IJIOLAAN TUIOCKUX GUTYp U 0OBEMBI TEN ¢ TOMOIIBIO UHTETpaa;

UMETh IMPEACTABICHHE O MAaTEMaTHYeCKOM MOJCIMPOBAHUM Ha IIPUMEPE
cocTaBiieHus TuQpepeHIInaNbHbIX YPAaBHEHHUI;

pemiaTh MPUKIATHBIE 3a/ladyd, B TOM YHCIE COLMAIBHO-DKOHOMHYECKOTO U
(bu3nUecKoro XapaxkTepa, CpelICTBAMHU MaTEeMaTUYECKOTro aHanu3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoasubie | IlpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOX€ECTBO NEUCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanroHanpHbIe ypaBHEHHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
yYpaBHEHUU
5 Oynkuuu u rpapuku. CreneHHas QyHKIHS C 12 1
LEJIBIM TOKa3aTelieM
3 Apudmernueckuit KOpeHb N-0il CTENEHH. 15 1
HppauyroHanbHble ypaBHEHHS
4 [Toka3zarenbHas ¢pyHkuus. IlokasarenbHble 10 1
YPaBHEHHUS
5 Jlorapugmuueckas QyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTpuyeckue BIpaXXEHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U TPOTPECCUH 10 1
HenpepoiBuble pynkuuu. [IponzBoanas 20
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIIHS 5 )
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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11 KIIACC

Kosun4vecTBo 4acoB JIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
n/n MPOrpamMmbl Bcero Kontponbnbie | IlpakTiieckue oOpa3oBaTeJibHbIE
padoThI padoThI pecypeh
1 HccnenoBanue QyHKIMIA ¢ TOMOIIBIO 99 1
MIPOU3BOTHOU
2 ITepBooOpasHast 1 HHTETpa 12 1
3 ['paduku TPUrOHOMETPUUECKUX (PYHKIIHIM. 14 1
TpuronomeTpuveckre HepaBEHCTBA
4 HpparnmonansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMuUecKre HEpaBeHCTBA
KommekcHbie uncia 10 1
HatypanbHble U 11enble yncia 10
CucreMbl palioHATBHBIX, HPPANMOHATEHBIX
7 MOKAa3aTeNbHbBIX U JIOrapu(PMUUECKUX 12 1
yYpaBHEHUHU
8 3amaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka. Anre6pa ¥ Havajlla MaremaThyeckoro aHanmmza, 10 kmacc/
Mep3nsaxk A.I'., Homuposckuit [I.A., IlonskoB B.M.; mox penakuuein
[Togonbckoro B.E., OOmecTBO ¢ OrpaHUYEeHHONH OTBETCTBEHHOCTHIO
M3narensckuii  nentp «BEHTAHA-I'PA®y»; AkmuoHepHOe OOIIECTBO
«3narensctBO «lIpocBemienue»

MaremaTtuka. Anrebpa ¥ Hayaia MaTeMaTHMYecKoro anamms3a, 11 kmacc/
Mep3nsaxk A.I'., Homuposckuit [I.A., IlonskoB B.M.; mox penakuuein
[Togonsckoro B.E., OOmiectBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
M3narensckuit  neatp «BEHTAHA-I'PA®»; AxkiuonepHoe 0OIIECTBO
«M3parensctBO «lIpocBemenne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Marematuka. Anrebpa ¥ Hauajga maremMaTHdeckoro anamusa, 10 kiacc/
Mep3nsax A.I'., Homuposckuit [I.A., IlonskoB B.M.; mox penakuuen
ITogonsckoro B.E., OOmecTBoO ¢ OrpaHMYEHHOH OTBETCTBEHHOCTBIO
M3narensckuit  nentp «BEHTAHA-I'PA®»; AxkiuonepHoe o0O0IIECTBO
«3narensctBO «lIpocBemienne»

Marematuka. Anrebpa ¥ Haudajga maremMaTH4eckoro aHammsa, 11 kimacc/
Mepzmsik A.I'., Homuposckuii I.A., IlomsxkoB B.M.; mnox penaknuen
[Togonbckoro B.E., OOmecTBO ¢ OrpaHHYEHHONH OTBETCTBEHHOCTHIO
M3narensckuit  neatp «BEHTAHA-TPA®»; AxkmuonepHoe 0OIIECTBO
«3narensctBO «lIpocBemienme»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

@denepanbHbli  LEHTp HMHPOPMAIMOHHO-O00PA30BATENIBHBIX  PECYpPCOB
(®LIHOP): http://fcior.edu.ru

bubanoreka L{IOK https://m.edsoo.ru/

Enunas xomnekuust 1udpoBeix  oOpazoBarenbHbix  pecypcoB  (EK):
http://school-collection.edu.ru

denepanbHbBIN HHCTUTYT NeAarornueckux uamepenuit http://mww.fipi.ru/

[Mudposbie oOpa3zoBaTeIbHBIE PECYPCHI YUUTENS (MPE3CHTAINH, WIUTFOCTPAIHH
U 1p.)
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IIpownTo, npoHyMepoBaHO U CKPEMIEHO TeYaThio

)





{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

		2023-09-28T12:02:01+0400
	Колязина Анна Николаевна




