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INOACHUTEJIbBHASA 3AIIMCKA

VYuebnbiii Kypc «AnreOpa W Hadajga MaTEMaTUYECKOTO aHAIIN3a» SIBISETCS
OJIHUM W3 HamOoJiee 3HAYUMBIX B IPOTpaMMeE CpPEIHEro o0IIero obpa3oBaHUs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy st
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBINIICHUE O0YJarONIMXCsl HA YPOBHE, HEOOXOIMMOM
JUISE OCBOCHUS WH(GOPMATUKU, OOIIECTBO3HAHNS, ICTOPHUH, CIIOBECHOCTH U JIPYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJIeBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HaykKu, KoTopas (OpMyJIupyeT CBOU
JTOCTIKEHUSI B MAaTEMaTHIECKOM opMme.

VY4eOHblil Kypc anreOpbl M Hauajdl MAaTeMaTUYECKOTO aHalu3a 3aKja/(bIBacT
OCHOBY JJI1 YCHEIIHOrO OBJaJACHHUS 3aKOHAMU (QU3UKU, XUMHH, OHOJIOTHH,
MOHUMAaHUsl OCHOBHBIX TEHJICHIIMA pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO *e Bpems oBiajeHHe aOCTPAKTHBIMU W JIOTUYECKU
CTPOTMMH KOHCTPYKITUSMHU anreOpbl M MaTeMaTH4YeCKOTOo aHaiu3a pa3BHUBACT
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI ¢ TIOMOIIBI0O MHIYKIIUA U PACCYXAaTh JEAYKTHUBHO, HUCIOIh30BaTh
00001IeHNe W KOHKPETU3allMio, abCTparupoBaHME M aHAIOTHIO, (OopMHpYET
KpEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xone u3yuenus yueOHOro kypca «Ainredpa M Hayaia MaTeMaTHYECKOTO
aHanu3a» OOy4YaronIMecsl MOJY4YaloT HOBBIA OMBIT PEIICHHs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITENIbHOTO TMOCTPOSHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CUTYallHi,
WHTEPIPETAIMA  TIOJYYCHHBIX  pEIICHWH, 3HAKOMATCA C  MpUMepaMu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEW B MpUpOJE, HAayKe U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VYuebHblli Kypc 00Ja7a€T 3HAYUTEIHHBIM BOCTHTATEIBHBIM TMOTEHITUATIOM,
KOTOpBI peanu3yeTcs Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIIUMA
(GOpMUPOBAHMIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHUPHUKY Yy4eOHOMH
NEeSATEIbHOCTH, TpeOyrolel MpPOJOJDKUTEIbHOM KOHLIEHTPAUMKW BHUMAHMS,
CaMOCTOSITEJIbBHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 IMOJTYYEHHBII pe3ybTar.

B ocHoBe meToanku 00y4ueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaInu3a
JICKUT EATSITbHOCTHBIA MTPUHITUTT OOyICHHUS.

B cTpykType yuebHOro Kypca «Anredpa u Hayana MaTeMaTHYECKOTO aHATTU3a»
BBIJICJICHBI  CIIEAYIONIME COJAEpKAaTEIbHO-METOAuYecKue JimHuu: «Yucna u
BbIYMCIICHUS», «DyHKIIMU U rpa@uku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaiusa», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE



COJIEPIKATEITPHO-METOIUUCCKIE JTMHUM H3YYalOTCS Ha MPOTSKCHWHM JBYX JIET
o0y4eHHsI Ha YPOBHE CPETHET0 00IIero 00pa3oBaHus, €CTECTBEHHO JAOMOJHSIS IPYT
Jpyra ¥ MOCTEIICHHO HACKIIIAsCh HOBBIMU TEMaMH U pasjieiaMu. JlaHHbIN yueOHbIH
KypC SIBIIICTCS WHTCTPATHBHBIM, IOCKOJBKY OOBCIMHSECT B ceOe coaepKaHHe
HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUIAH, TAKUX KakK anreopa, TPUTOHOMETPHS,
MaTeMaTHYCCKUN aHaJIM3, TCOPUS MHOKECTB, MaTeMaTHYeCKast JIOTuKa u apyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBJIaJIeBalOT BCE OoJiee MUPOKUM MAaTEMATUICCKIM
anrmapaTroM, y HUX IMOCIIEA0BATEIbHO (DOPMUPYETCS U COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTHYCCKYI0 MOJICIb PEATbHOW CHTyaIlud, MPUMCHITh 3HAHHUS,
MOJTyYEHHBIC TPH HM3YYCHUH YYeOHOTO Kypca, JUIS PEHICHHS CaMOCTOSTEIHHO
chOopMyJIMPOBAaHHON MaTEMaTHUYECKOH 3ajadd, a 3aTeM HHTEPIPETHPOBATh CBOU
OTBET.

ConepkarenbHO-MeTOIMYeCKas JUHHS «UWclia W BBIYMCICHUS 3aBepIiacT
(opMUpOBaHNE HABBIKOB MCIIOJIL30BAHUS JCHCTBUTEILHBIX YHCE, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemHero o01miero
oOpa3oBaHusi 0co00€ BHUMaHHE yuensgercs  (OPMHPOBAHHUIO  HABBIKOB
palMOHAILHBIX BBIYUCIICHUH, BKJIFOYAIONIMX B CeOs MCIOJB30BAaHUE Pa3IHUYHBIX
dopM 3ammcH 4YWClla, YMEHHUE JeNaTh NPUKHIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYMCJICHHSI, OIICHUBATh UYHCJIOBBIC BBIpAXCEHHS, PabOTaTh C MaTEeMaTHUYSCKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYarOIIUMCS MHOXECTBA HATYpPAJIbHBIX, IICIIBIX,
palMOHAIBHBIX M JICHCTBUTEIBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakIOM M3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBCHHBIE €My crenuduueckne 3amaddl M OIepalyu: JeJICHHE HaIlelo,
OIIEpUPOBAHNE OCTAaTKaMHW HAa MHOXXECTBE IICNIBIX YHCEI, OCOOBbIe CBOWCTBA
paIMOHAIbHBIX U UPPAIMOHAIBHBIX YKCEN, apu(PMETHUSCKUE OTEepaIliu, a TaKKe
U3BJICUCHHE KOPHS HATYPaJbHOM CTENCHH HAa MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapsi mocienoBaTelbHOMY PACHIMPEHUIO Kpyra HCIOJIB3YEeMbIX YHUCENT H
3HAKOMCTBY C BO3MOKHOCTSIMH WX NPHUMEHEHUS IS PEIICHUs Pa3IUMIHBIX 3a7ad
dopMupyeTCcss PEICTaBICHHE O CIWHCTBE MAaTEeMAaTHKH KaK HAyKd W €€ pojid B
MIOCTPOCHHH MOJIEJICH pPEabHOTO MHpPa, HIMPOKO HCIOJB3YIOTCS 0000IIEeHUE U
KOHKPCTH3AIHSL.

Jluaust «YpaBHCHHSI W HEPABCHCTBA» PEATU3YeTCS Ha MPOTSIKCHUH BCETO
o0y4eHHsT Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM
pasaene [Iporpammbl TPEAyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 33aad. B
pe3yabTare OOydaroluecs OBJIQJICBAIOT PA3JIMYHBIMM ~METOJAMH  PEIICHUS
palMOHAILHBIX, HMPPALMOHAIBHBIX, I[OKA3aTCIbHBIX, JIOTAPU(DMUYCCKHX U
TPUTOHOMETPHUSCKUX YypPaBHCHWW, HEPABEHCTB W CHCTEM, a TakkKe 3ajad,
coJlepKanx mapamMeTpbl. [lomydeHHBIE YMEHHUS IMUPOKO HCIIOJIB3YIOTCS TIPH
UCCIIeIOBaHNK (QYHKIIMKA C TIOMOIIBIO TPOU3BOHOM, MPH PEHICHUU MPHUKIATHBIX
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3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHU.
JlanHasi conepxkaTesbHas IMHUA BKJIIOYAeT B ce0s Takke (OPMUPOBAHHE YMEHUMN
BBINIOJIHATh ~ pacy€Tsl 1o  dopMmynaMm, MpeoOpa3oBaHUsl  PAMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHUH, a TAKKE BBIPAKECHUM,
CoJlepKalMX CTerneHn u Jjorapudmbl. brarogaps u3yudeHuio anreOpandecKkoro
MaTepHaa IpOUCXOIUT alibHENIIee pa3BUTHE aITOPUTMHUUECKOT0 U a0CTPAKTHOTO
MBIIIEHUS 00y4aromuxcs, (GOpMHUPYIOTCS HaBBIKUM JEAYKTHUBHBIX PACCYKICHUM,
paboThl C CHUMBOJIbHBIMU (hOpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCMMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa mpemnaraet 3QpdpeKTuBHbIC
WHCTPYMEHTBI Il PELIEHUs MNPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM U Tpa@UKU» TECHO
neperyieTaeTcs ¢ APYTrMMH JIMHUSMH y4eOHOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIBHOCTh U3YUYEeHHs MaTepuaa. M3yuenne cTeneHsou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUIA, UX CBOWUCTB
U rpaduKoB, UCMOIb30BaHUE (QYHKIUN JJI pPEIICHUs 3a/ad U3 JAPYTUX Y4eOHBIX
IPEIMETOB U PEANbHOW KU3HHM TECHO CBA3aHO KaK ¢ MAaTEMAaTUYECKUM aHAIU30M,
TaKk W C pEHIeHHEeM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM Oo0iblIOEe BHUMaHHE
ynensieTcs: (GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIMYMHAMHU, MCCIEOBAaTh MOJy4eHHbIe (YHKIIMH, CTPOUTH UX
rpaduku. MaTtepuan 3Tol cojiepKaTeIbHON JIMHUHU HalleJIeH Ha pa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOMIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIMUMHAMHU B PA3TUYHON
dbopme: aHaTUTHYECKOM, Tpadudeckoil u cioBecHOi. Ero u3zydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKpETU3aI[MH, UCTIOJIb30BAHUIO aHATIOTUH.

CopepxxarenbHast JuHug «Hauana MareMaTuueckoro aHaiau3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX OOYYaIOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduku CIOXHBIX (DYHKIMHA, ONpPENeNiaTb WX HAUOONbIIME W HAUMEHBIINE
3HAYEHMSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpEeHHsl TipolieccoB. JlaHHas cojep)kareiibHasl JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH ITOCTPOEHUSI MaTeMaTHYECKUX MOJENIEd peajbHbIX CHUTyalWu,
MO3BOJISIET HAXOIUTh HAMIIYYIlIEE PELIEHUE B IPUKJIAIHBIX, B TOM YHCJIE COLUATIbHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMM MAaTE€MAaTHYECKOIrO aHajIn3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (DOPMATBHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIUICHUS, (POPMUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. O0yuaronecs y3HatoT O BbIIAIOLIUXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak Hayku, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOAUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MaTEMAaTHYECKOM JIOTMKU. TeopeTnko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHUKU
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIN S3BIK, OOBEIUHSIONINN BCE pa3Jeibl
MaTeMaTUKH © €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOYyYaroIIeMyCss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTHWKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAaHUE OMPEACIEHHBIM
IpaBWJiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYeCKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa W HadaJla MaTeMAaTHYECKOTO aHAIIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BAHbI
croco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peabHbIX
CUTyaIluii, MCCIEIOBaHUS AITHUX MOJEICH C TOMOINBIO ammapara ainreOpsl u
MaTEMaTUYECKOTO aHalin3a, MHTEPIpPETAllii TOJYyYCHHBIX pPe3yJabTaToB. Takue
3aJTaHMsl BIUICTCHBI B KQXKJIBIH U3 Pa3IejIOB POTPaMMBbI, TOCKOJIBKY BECh MaTEepHaI
y4eOHOTO Kypca IIMPOKO HCITONB3YETCs IS PElIcHUs MPUKIaAHBIX 3am1ad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUeHUs BCEX TeM y4eOHOro Kypca «Anredpa 1 Havana
MaTEMaTUYECKOTO aHATTU3a.

Ha wusyuyenme yuebHOro Kypca «Anrebpa ¥ Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).

COJEP)KXAHUE OBYUYEHUA

10 KJTIACC

Yucaa v BBIYMCICHUSA

PannonanbHbie uncia. OObBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOLIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ MPOLEHTOB ISt
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
Apudmernueckre  omepar ¢ JCUCTBUTENBHBIMH  YHclIaMu.  MoJyib
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JEHCTBUTENHLHOTO YKcia U ero cBoicTBa. [IpnOnmkEHHbIE BBIUMCIICHUS, MTpaBUIIa
OKpPYIJICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ nensiM nokaszareneM. buHoM Herotona. Hcnosb3oBanue
HOJIXOJIAIICH (POPMBI 3aIMCH IEUCTBUTEIBHBIX YMCEN IJISl PEIICHUS TPAKTHYECKUX
3aa4 U PEICTABICHUS JAHHBIX.

ApudpmeTnuecknili KOpeHb HaTypajabHOW CTENEHH U €r0 CBOMCTBA.

CreneHp C panUMOHAIBHBIM [IOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIILHBIM I0KA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIE
aorapu@mel.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
ApPKKOCHHYC M apKTaHI€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHMS U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHMs. PaBHOCWIIBHBIE ypaBHEHUS M ypaBHEHHMs-ClencTBus. HepaBeHCTBO,
pelLIeHUE HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHUS LIETBIX U APOOHO-PALMOHATIBHBIX YPaBHEHUHN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. TeopeMa bezy. MHOrouseHs! ¢ eabIMU KO3PPUITUESHTAMHU.
Teopema Buera.

ITpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJIEPIKALINX CTENEHHU U KOPHH.

HppaunroHanpHble YpaBHEHHUS. OcHoBHBIE METO/IbI penieHus
UppaLMOHAIBHBIX YPAaBHEHUM.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOABI PEIICHHS MOKAa3aTEIbHBIX
YPaBHCHUU.

ITpeoOpa3oBaHne BbIpaXXEHUM, COEPIKALLUX JTOTapUPMBI.

Jlorapudmuyaeckue yYpaBHCHHSI. OcHOBHBIE METO/IBI peIIeHus
Jorapu(pMHUECKUX YpaBHCHHIH.
OcHOBHBIC TPUTOHOMETPHUIECKUE bopMyIIBL. [TpeobpazoBanme

TPUTOHOMETPUUECKUX BbIpaXKEHUW. PelieHne TpUroHoMeTpuYeCKuX YpaBHEHU M.

Pemrenne cucrem nMHENMHBIX ypaBHEHUW. Marpuia CHUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUYECKU CMBICT U CBOMCTBA,
BBIUHCIICHUE €r0 3HAYCHUS, TPUMEHEHHUE ONMPEACIUTEIN sl PEIICHUS CUCTEMBI
JIMHEWHBIX ypaBHEHUW. PemeHue npukiIagHbiX 3a7ad C I[OMOIIBI) CHUCTEMBI
JIMHEWHBIX yYpaBHEHUW. McciieqoBanrue nmocTpOEHHON MOJEIH C MOMOIIBI0 MaTPHII
Y ONIPENCIIUTEIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEJIEN PEANbHOM CHUTYyalMd C IOMOIIBIO
YPaBHEHUM M HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMH M HEPABEHCTB K DPEIICHUIO
MaTEeMaTUYECKUX 3aja4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U peaibHOM KU3HU.



DyHKIUHN U TPAPUKH

OyHkuMs, crnocoOsl 3amaHus GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnosunus ¢ynkuuit. 'paduk dyHkmu. DieMeHTapHbIE MNpeoOpa3oBaHuUs
rpadukoB QyHKIIMIA.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkuuu. Hymn Qyskumu.
[TpomexyTku 3HaKOnocTosiHCTBa. YETHBIC M HeU€THBIE QyHKIMU. [leprnoanueckue
¢bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKUIMU. MakCUMyMbl U MHUHHMYMBbI
¢dbynkunu. Hanboubliiee 1 HauMeHblee 3Ha4yeHus: QyHKIMKY Ha POMEXYTKE.

Jluneiinasi, KBaapaTuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MoOKazareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpadUK KOPHS N-OM CTENEeHHU KaK (yHKIIMK OOpaTHOM CTENEHU
C HaTypaJbHBIM [TOKA3aTEJIEM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBONCTBA M TpaUKH.
Hcnonp3oBanue rpadukoB GyHKIUHN A pelICHUS] YpaBHEHHIA.

TpuronomeTpuyeckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUYECKHUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCHMOCTH B pEAIbHBIX MpOIEccax M SBICHHSIX.
['paduku peabHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHaJIm3a

[TocnenoBarenbHOCTH, CMOCOOBI 3a/laHus MOcCeAoBaTeNbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUU. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIE0BATEIBHOCTH.
HcTopusi BOZHMKHOBEHHUSI MAaTEMaTHUYECKOrO aHalIM3a Kak aHajin3a OECKOHEYHO
MaJbIX.

Apudmerrueckas ¥ TeoMeTprUUecKas Mporpeccuu. beckoneuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpHYeCcKOon
Iporpeccuy. JINHENHBIN U 3KCIIOHEHIMANBHBIN pocT. Yucno e. Popmyiia CII0KHBIX
npoueHToB. Mcmonb30BaHWe TMPOTPEeCcCHMU sl  PEIICHUS peajbHBbIX —3a7ad
IPUKJIATHOTO XapaKTepa.

HenpepoiBHble ¢GyHKIMM W UX cBoMcTBAa. TOukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBoHcTBa (QYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUIs pEUICHUs HepaBeHCTB. lIpuMeHeHune CBOWCTB HENpEPHIBHBIX
byHKIMI 1715 petieHus 3aa4.

[lepBas u BTOpast npousBoaHbIe PyHKIMU. OnpeaeseHue, reOMETPUIECKUN 1
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHON K Ipa@uKy QyHKIIUU.

[IpousBoanbie  3nemMeHTapHbIX  ¢QyHKuuid.  [IpousBoaHasT ~ CyMMBI,
IPOU3BENICHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIH.

MHokecTBa M JIOTHKA



MHOKeCTBO, omepauyu HaJ MHOXECTBAMH M HX CBOMCTBA. Jlnarpammebl
Oiinepa—Benna. [IpuMeHEHHME TEOPETUKO-MHOXKECTBEHHOTO  ammapara s
ONMCAHUs pEealbHbIX MPOLECCOB W SBICHUM, NPH PELICHUHU 3aJady W3 JPYTHX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPaBHEHHS.

11 KJTACC

Yucnaa v BBIYMCICHUA

Harypanbnbie u nensie yucna. [I[puMeHeHne MpU3HAKOB JIEIUMOCTH LIEJIBIX
yucel, HanOonpmuii oOmuii nemurend (manee — HOJ]) m HamMeHsblnee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkinaa s pemeHus
3a/1a4 B 1IEJIBIX YUCIIAX.

Kommnnekcuble umcna. AnreOpanyeckas W TPUTOHOMETpHUYECKas (POPMBI
3alliCH KOMIUIEKCHOTO 4YHcna. Apudmernyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yucnamu. M3o0pakeHne KOMIUIEKCHBIX YHCET Ha KOOPAWHATHOM TIJIOCKOCTH.
®opmyna MyaBpa. KopHu n-o¥i creneHu U3 KOMIUIEKCHOTO uMcia. [IpuMeneHue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHMS U HEpaBeHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIECTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PenieHne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX W  JIOTApUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMHU.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHUYECKHUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HAYKU U pealbHOU KU3HU, HHTEPIIpETalUs
MIOJIYYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommozunmu Qyukumii. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruueckure QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padprueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHMS 3a/1a4 C TapaMeTpPaMH.
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Hcnonp3oBanue rpadukoB (yHKUMNA i1 HCCIENOBAHUS TPOIECCOB U
3aBUCHUMOCTEH, KOTOpPbIE BO3HMKAIOT NPU PEUICHUM 3aJad U3 IPYIMX Y4YEOHBIX
IIPEIMETOB U PEANIbHOU KU3HH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHre MPOM3BOJHON K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxaenne HanboIbIIero 1 HAMMEHbILEro 3HaY€HUN HENTPEPhIBHON
(GyHKIIUU Ha OTPE3KE.

[IpumeHeHne NpPOM3BOMHOM [UIl HAXOXKICHHUsS HAWIIy4dlIero peleHus B
NPUKIIAIHBIX 3a1a4ax, Ui OIPEACIICHUS CKOPOCTH M YCKOPEHHUs Ipolecca,
3aJJaHHOTO (POPMYIION MM FPpaUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpasHbIX. IlepBooOpa3Hble
ayieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS 1EpBOOOPAa3HBIX.

HNuterpan. I'eomeTpuyecKuil CMbICI HHTETpasa. BerauciaeHue onpenes€HHOro
uHTerpana no popmyne Herotona-Jlen6uuna.

[Ipumenenue uHTErpasa AN HAXOXKIACHHUS IUIOIMIAACH MIOCKUX GUryp u
00BEMOB reOMETPUUECKUX TEJL.

[Ipumepnr pemenuit auddepeHManbHbIX YpaBHEHUNH. MaTtemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB € MOMOLIbI0  auddepeHInantbHbIX
YPaBHEHUM.

IINIAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHUSA YYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJAYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MTO3UIIMHM 00YUaAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO 00IIIECTBA, MPECTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (PYHKIIMOHUPOBAHUSI PA3NMYHBIX CTPYKTYp, SBICHHUH, TIPOILETYP
rpaXJaHCKOro  obmiectBa  (BBIOOpPBI, OMPOCBI W JAPYroe), yMEHHUe
B3aUMOJICCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAYCHHEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOM MaTE€MaTHKH, IIEHHOCTHOE OTHOILIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOW IIKOJIbI,
UCIIOJIB30BAaHNE OTUX JOCTHXKEHHUM B JPYrUX HayKaX, TEXHOJOrusx, cdepax
PKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:
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OCO3HAHUE AYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapoja, ChOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO MOBEJEHUS, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUN HAYKHU U JEATENbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHNE YCTOWYUBOTO Oy IYIIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIIEHUH, PACCYKI€HUI, BOCIPUUMYHUBOCTD K
MaTEMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJI0B UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh yYMEHHUS TMPUMEHATH MAaTEeMaTHYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/I0pOBbIO (30pOBOE MUTAaHUE, COAIAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZbIXa, peryisipHas (pu3ndeckass akTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE ILIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
pasnmuyHbiM  cPepaM  MPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymedd mnpodeccurt u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U
caM0oOoOpa30BaHMUIO Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW KYJIbTYpPhl, TOHUMAHWUE BIIHSHUS
COIMAIbHO-?)KOHOMUYECKUX MPOILIECCOB Ha COCTOSIHHE MPUPOAHOW M COIMATIbHOU
Cpelbl, 0CO3HAHUE I100ATBHOTO XapaKTepa SKOJIOTHUECKUX po0ieM, OpueHTalus
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI1 pelieHus 3amad B 00yactu
OKpYy>Kalolllel Cpefbl, MUIAHUPOBAHUE TOCTYNKOB M OIEHKH HX BO3MOXHBIX
MOCIICICTBUUN JIJISL OKPY’KAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMaTUIECKON
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeILHOCTH, STANOB €€ Pa3BUTHS U 3HAYUMOCTH
JUTSL pa3BUTHUSL IUBUIM3AIMY, OBJIAJCHUE SI3bIKOM MAaTEMaTUKH U MAaTeMaTHYeCKOU
KyJbTYPOH Kak CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO
U UCCJIEI0BATEIbCKYIO I€ATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIE.
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METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBePCcAJIbHbIE YUeOHbIe 1eiicTBUSs

Bba3oBble Jjornueckue 1eiicTBHA:

BBISIBJISITH M XapaKTepPU30BaTh CYIIECTBEHHbIC NMPU3HAKH MaTeMaTUYECKUX
OOBEKTOB, TMOHSTHHA, OTHOLIEHUN MEXAy MOHATHAMH, (POPMYyIUPOBATH
OTIpeieIeHNs OHATHI, YCTaHABIUBATh CYLIECTBEHHBIN NMPU3HAK KiIaccu(uKaluy,
OCHOBaHMA J1s1 0000IIEHHUS ¥ CPABHEHUS, KPUTEPUU MPOBOAMMOTIO aHAJIN3a;

BOCIIPUHUMATh,  (opMynupoBaTh H  MpeoOpa3oBBIBATH  CYXKIEHUS:
yTBEpIUTENIbHbIE U OTPULIATENbHbIEC, €IUHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MPOTHBOPEUHS
B (akTax, JaHHBIX, HAOJIONCHUSX U YTBEPKICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHiL;

JieNaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUSHUH, yMO3aKIIOUEHNH IO aHAIOTHH;

IPOBOJANUTH CAMOCTOSTEIBHO JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUINA
(mpsiMBIE U OT MMPOTUBHOTO), BBICTPAUBATh apTYMEHTAIIUIO, IPUBOJUTH IPUMEPHI U
KOHTPHpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXICHHUS 1 BHIBOJIBL;

BbIOUpaTh cmoco0 pelieHuss ydeOHOW 3anayd (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEILIEHUS, BHIOMPATh HanOo0JIee MOAXOASAIINN C YIETOM CAMOCTOSITETEHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLCcKue 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KakK WCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHECHUE;

MIPOBOJUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMu, SIBICHUSIMHU, TTPOIIECCAMH,

CaMOCTOSITENIbHO (OPMYIMPOBATh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
NPOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIECHHUH;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbIABUTATD
IPENOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISBJISITH JeUITUTHI MHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOTIPOC | TSI PEIICHUS 3a/1a4H;

BEIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATH U HHTEPIIPETUPOBATH HH(OOPMAITUIO PA3TUIHBIX BUIOB U (opM
NPEICTaBICHHUS,
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CTPYKTYypUpOBaTh HH(OpPMAILIMIO, MPEACTABIATh €€ B PA3NUUYHBIX (HopMax,
WTIOCTPUPOBATh IpapuuecKy;

OLICHUBATh HaJEXKHOCTD uHpOopMaLuu 1o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX
W THCHBMEHHBIX TEKCTax, JaBaThb IMOSICHEHUS [0 XOAY pEIICHUs 3a/JayH,
KOMMEHTHUPOBATH MOJTYYEHHBIN pe3yIbTarT;

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIa€MOW TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HAalleJIEeHHbIE Ha ITOMCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXKAEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIINNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MPEACTABIATh PE3YIbTAThl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U 0OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBHS

Camoopranusanus:

COCTaBIIAITh IJIAH, aJITOPUTM PELICHUS 33/Ja4H, BHIOMPATh CIOCO0 PELIECHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHbBIN HHTELJICKT:

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM Kak  OCO3HAHMSA
COBEpILIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJAETh
crocobamMM CaMOIIPOBEPKH, CaMOKOHTpPOJS Ipoliecca M pe3yJibTaTa pelIeHUs
MaTEeMaTU4YECKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTh IIPU PELLECHUU 3a/1a4H,
BHOCHUTb KOPPEKTHUBBI B JI€ATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEIU U YCIOBUAM, OOBACHATH IPUUUHBI
JOCTUKEHUSI WM HEJOCTUKEHUS PE3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHas1 1eATEJIbHOCTD:

IIOHMMATh U MCIOJIb30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
paboTel TpM pelleHMH Y4eOHbIX 3a7ad, MPUHUMATh LEJIb COBMECTHOM
NESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, paclpelesTh
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BUJIBI pa0OT, IOrOBApUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT paboThl, 00001IATH
MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMbI» M HHBIC), BBITOJHATH CBOIO YaCTh PaOOTHI M KOOPIUHUPOBATH
CBOM JICKCTBUS C IPYTHUMH YJICHAMU KOMaH/IbI, OI[CHUBATh KA4€CTBO CBOETO BKJIa/1a
B O0mmiAi TPOAYKT TIO KpUTEpUsAM, CPOPMYITUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJIEUCTBUSI.

NNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOyd4aromuics TOJYYHUT CIEIYIONTUE
peIMEeTHbIe Pe3yJabTaThl MO OTAETBHBIM TeMaM paboueil mporpammbl yu4eOHOTO
Kypca «Anredpa u Havyajla MaTEeMaTUYECKOTr0 aHATU3a:

Yuciaa 1 BBIYUCTCHUA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuoAnueckas ApoOb, TPOLEHTHI, HPPALUOHAIBHOE YHUCIO, MHOXXECTBa
pPalMOHAIBHBIX U JIEHCTBUTENBHBIX YUCEN, MOYJIb JEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEIICHUs MNPUKIAAHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICN 3HAHUHN U PEATIbHOMN KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BBRIUMCIICHUS, TPABUJIA OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOJTHO ONEPUPOBATh MOHATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCITI0JIb30BaTh MOAXOIAITYI0 (hOpMY 3alUCH AEUCTBUTEIBHBIX YUCEN JJIS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOOZHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUNA KOPEHb HATYpaJbHOU
CTEIICHY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTETICHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJIHO OIEpPUPOBATh MOHATUSMU: JOrapup™m YKCla, ACCATUUYHBIE U
HaTypaJbHbIE JIOTapU(PMBbL;

CBOOOJHO ONEPUPOBATH MOHATHUSIMU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YUCJIOBOTO apIyMEHTAa;

ONEPUPOBATh MOHATUSAMH: aPKCUHYC, aPKKOCUHYC U apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO OMEpPUPOBATH MOHATHAMH: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh pa3jU4Hble METOJAbl PEIICHUs] palUOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB;
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CBOOOZHO OMEPUPOBATh MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C LENBIMU KO3(PPUIIMEHTAMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JICTICHUE
MHOro4YJ€Ha Ha MHOTIOWIEH C OCTAaTKoM, TeopeMmy be3y u teopemy Buera mis
peleHus 3ajay;

CBOOOZHO OMEpUpOBaTh MOHATUAMM: CHUCTEMa JIMHEUHBIX YpaBHEHHIH,
MaTpulla, ONPENENIUTENb MATpHULBl 2 X 2 W €ro IeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWCTBA OmpeAenuTens 2 X 2 1y BBIYUCICHUS €r0 3HA4YEHMS,
OPUMEHATh ONPEACIUTENN Uil PELIEHUS CHCTEMbl JIMHEHHBIX YpaBHEHMH,
MOJICJIMPOBATh pealbHbIE CUTYAI[MH C TOMOIIbIO CUCTEMBI JIMHEHHBIX YPaBHEHUIH,
UCCIIEIOBaTh IMOCTPOCHHBIE MOJENM C MOMOULIBI0 MaTpUIl U ONpEAeNIUTENeH,
WHTEPIIPETUPOBATH MMOJYICHHBIN pe3yNbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUH C KOpPHSAMHU JUIsl IPeoOpa3oBaHUsA
BBIPAKEHU;

BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEIICHH C
palroHaIbHBIM MIOKa3aTeNIeM;

UCIOJIb30BaTh CBOICTBa aorapudmoB IS npeoOpa3oBaHus
Jorapu(pMHUECKUX BbIPAXKEHUH;

CBOOOZHO OMEPUPOBATh MOHATHUAMU: HppalOHAJbHBIE, MOKa3aTeJIbHbIE U
JorapuMuuecKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C TTOMOIIbIO PABHOCUIIbHBIX
NEPEXO0JI0B WJIN OCYILIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIbI JUIsl TPE0Opa3OBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHUN;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXoaumble (GOpMyINbl  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHMUIA;

MOJICJIMPOBaTh pEaJlbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXXEHUS, YpPaBHEHHUS, HEpPABEHCTBA IO YCJOBHMIO 3aJlayd, MCCIIEI0BATh
MOCTPOEHHBIE MOJIEIIN C MCITIOIb30BAHUEM allliapara aareopsbl.

DOyHKUHMU U rpaduKu:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (QYHKIUS, CIOCOObI 3aaHusl QYyHKIMH,
B3aMMHO OOpaTHble (QYHKUIMHM, Kommo3unus GyHKIUH, Tpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe00pa30BaHus rpaUKOB QPYHKIIHIA;

CBOOOZHO OMEpPUPOBATH MOHATUSAMH: OOJIACTH OMpPEAENCHUS M MHOMXECTBO
3HaYEHUN PYHKIMH, HYyJIU QYHKIUH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO ONEpPUPOBATH TMOHATUSMHU: YETHBIE U HEYETHblE (YHKLUH,
nepuoanueckue (QyHKUNU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMBbI (DyHKUIMH, HaumOOJblllee M HAMMEHbIIEe 3HaueHUEe (YHKIUU Ha
IPOMEXKYTKE;
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CBOOOJTHO OTIEPUPOBAThH MOHITHSIMU: CTEIICHHAS (PYHKIMS C HATypaJbHBIM U
HeabIM TIoKa3zareneM, rpapuk CTeneHHOW (YHKIMH C HATypaJlbHBIM U IIEJIbIM
nokaszaresieM, rpaduk KOpHS n-oil CTeneHW Kak (YHKIIMU OOpaTHOM CTENEeHH ¢
HATypaJbHBIM TIOKA3aTeIIeM;

OTICpUPOBATh TOHSATUSMHU: JIMHECHWHAs, KBaJpaTUYHAs W APOOHO-TUHEHHas
(GyHKUIMU, BBITIOJIHATH 3JIEMEHTAPHOE UCCIEA0BAaHUE U MIOCTPOCHHUE UX TPa(UKOB;

CBOOOJIHO OIEpPUPOBATH MOHATUAMM: TOKa3aTeldbHas W Jorapudmuueckas
GbyHKUIMH, UX CBOMCTBa M rpaduKH, MCHOJIB30BaTh MX rpaduKU AJis pElIeHUs
YPaBHEHUH;

CBOOOJTHO OMEPUPOBATH TOHATHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
onpeelIeHue TPUTOHOMETPUUYECKUX (PYHKIIUNA YUCIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku  (QYHKUMM Ui UCCIENOBAaHMS IPOILIECCOB U
3aBUCUMOCTEHN MPU PEIICHUH 3a/a4 U3 JIPYTruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HH, BBIpAXXaTh (OPMYJIAMH 3aBUCUMOCTH MEXY BETMYUHAMU;

Havana maTeMaTH4ecKOro aHajm3a:

CBOOOJIHO ONEPUPOBATH MOHATUSMU: apuUPMETUUYECKas U TeoMeTpuYecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi TeOMETpUUEcKas POrpeccHsi, TUHEHHBIN U
AKCIIOHEHITUATILHBIN POCT, (HOPMYJia CIIOKHBIX IPOIIEHTOB, UMETh MPEICTABIICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU Uil PEIIEHUs peajbHbIX 3a7ad MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATENLHOCTh, CIOCOOBI 3aJaHus
MOCJICIOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IMOCIICOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHHMSI MAaTeMaTHYECKOro aHajn3a KakK aHalu3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: HETIPEPBIBHBIE QYHKIIUU, TOUKH pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOJTHO OTEpUPOBaTh MOHITHEM: (YHKIHS, HEMpEephiBHAS Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a71a4;

CBOOOJTHO OINEpUpOBaTh TMOHATUSMHU: TIepBas U BTOpasi IPOU3BOIHbBIE
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIC CYMMBI, TIPOU3BEACHUS, YaCTHOTO M KOMITO3HUITUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJHON ISt
penieHus 3aaay.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO  OMEpUPOBATH  TMOHATUSMU: MHOXECTBO, OINEpalud  HaJ
MHOKECTBAMU;
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HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jisi OMUCaHUs peallbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX yYeOHbIX MPEAMETOB;

CBOOOJIHO OINEpPUPOBATh MOHSTUSIMHU: OINpEJEICHUE, Teopema, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, T0KA3aTEIHCTBO, PABHOCHIIbHBIE
YpaBHEHUS U HEPABEHCTRBA.

K koniy obyuenuss B 11 kJjacce oOy4aroOIIMICSd TOJYYUT CIEAYIOIINE
IpEeIMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTro aHaIUu3a:

Ywucsia v BBIYMCICHUS:

CBOOOJTHO OTIEPUPOBATH TOHITHIMU: HATYPAITBHOE U I1€7I0€ YHCIIO, MHOKECTBA
HATYpaJbHBIX U LIEJIBIX YHCEeJI, UCIO0Jb30BaTh MPU3HAKU JIETUMOCTH LIEIbIX YHUCEl,
HOJl u HOK nHaTypanbHBIX 4YMcell AJid PElIeHHs 3ajad, NPUMEHSTh aJlfOPUTM
EBknnpa;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa [0 MOJYJII0, 3alUCHIBATh
HaTypaJbHbIE YHCJIA B PA3TUYHBIX MO3UIITMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXECTBO
KOMILJIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B anredpandyeckon u
TPUTOHOMETPHUECKOU (hOpME, BBHITIONHATH apU(PMETUICCKUE ONEepaIllui ¢ HUMU U
M300pakaTh Ha KOOPIMHATHOMN TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATUSMU: HppallMOHANbHBIE, MOKa3aTeIbHbIE U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PpEIICHUS C TMOMOUIBIO
PAaBHOCHUJIbHBIX TIEPEXO/IOB;

OCYIIECTBISITh OTOOpP KOpPHEH TP PEIICHHWH TPUTOHOMETPUUIECKOTO
ypaBHEHUS;

CBOOOJTHO ONEPUPOBATH TMOHATUEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHSATh  HEOoOXoaumble  (HOPMYJBI  JJii  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: CHCTEMAa U COBOKYITHOCTh YPaBHEHUU U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICIACTBUSA, HAXOJAUTh PEIICHUS
CHUCTEMbI U COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHECHUI 1 HEPABCHCTB;

pemarhb palvoHaIIbHbIE, UppaluoHaIbHEbIE, MOKa3aTeJbHEIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEpPABEHCTBA,
coJiepalire MOyJId U apaMeTphl;

NPUMEHSTH TpaduuecKre METObI AJI PEIICHHs] YpaBHEHUN U HEPABEHCTB, a
TaK)Ke 3a/1a4 C IapaMeTPaMHU;

MOJICIMPOBATh peajbHbIC CUTyalldd Ha S3BIKE alreOpbl, COCTaBJIATh
BBIDOKEHUSI, YpPaBHEHHUs, HEPABEHCTBA U HX CHUCTEMBI IO YCIOBUIO 3aayH,
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UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammnapara aireOpsl,
UHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DyHKUMM U TPapuKu:

CTpOUTh TpauKu KOMIMO3UIMH (PYHKIMHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMSI U CBOMCTB KOMIIO3HUIIMU ABYX (YHKIUH;

CTPOUTH T€OMETPUYECKUE 00pa3bl ypaBHEHU M HEPABEHCTB HA KOOPIMHATHON
MJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh TMOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIINH;

OPUMEHATh (GYHKIUM Ui MOJEIMPOBAHHUS W HCCIENOBAaHUS peaTbHbBIX
IPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIEN0BaHMs (PYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAWTh HauOOJbIlIee U HAaMMEHbIlIee 3HaUeHUs (QYHKIIMN HEMPEepPhIBHON HA
OTPE3KE;

UCIIOJIb30BaTh TMPOM3BOJHYIO IS HAXOXKACHMSI HAWJy4ylIero peuieHust B
MPUKIIATHBIX, B TOM YHUCJIE COIIMAIbHO-3KOHOMHYECKHUX, 3a/1a4ax, JIJIsl OMpeeIeHUs
CKOPOCTH U YCKOPEHUS IpoIiecca, 3aJaHHOro (popMyson nim rpaduxkom;

CBOOOJTHO ONEpPUPOBATH TMOHATHUSMHU: TIEPBOOOpa3Has, OIpeAeIEHHbIN
UHTErpall, HaXOAUTh IEPBOOOpPA3HbIC AJIEMEHTAPHBIX (PYHKIUNA U BBIUYUCIATH
uHTterpai no gpopmysne Herotona-JIeitonuna;

HAXOAMTh IJIOLIAAN TVIOCKUX GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

UMETh TPEICTaBICHHE O MaTeMAaTHUYECKOM MOJEIMPOBAHUHM Ha TMpPUMEpPE
coctaBiieHus audpepeHImaIbHbIX YpaBHCHUH;

peuaTth NpUKIAAHbIE 33Ja4l, B TOM YHUCJE COI[MATbHO-3KOHOMUYECKOTO U
($u3NYECKOT0 XapakTepa, CpeCTBAMU MAaTEMaTHYECKOTO aHaJIN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB
riji[ HanmenoBaHue pa3ie/ioB  TeM NPOrpaMMbl Beero Konrpoabnsle | [IpakTnyeckue
padoThI padoThI
1 MHO0K€eCTBO AENCTBUTENBHBIX Yncesl. MHOrowieHsl. PaninoHanbHble ypaBHEHUS U 24 1 4
HepaBeHCTBA. CUCTEMBI IMHEUHBIX YpaBHEHUM
2 Oynaknun u rpadukn. CreneHHas GyHKINS C IETbIM MoKa3aTeaeM 12 1 3
3 Apudmerndeckuii KOpeHb nN-0ii cteneHu. MppannonaabHble ypaBHEHUS 15 1 3
4 [oxazatenpHast pynkius. [TokazaTenbHble ypaBHEHUS 10 1 2
5 Jlorapudmuueckas pynkuus. Jlorapudmudeckne ypaBHECHUS 18 1 3
6 TpUroHOMETpUYECKUE BEIPAKEHUS U YPABHEHUS 22 1 5
7 [TocnenoBaTenbHOCTH ¥ TPOTPECCUM 10 1 2
8 HenpepsiBable Gyukmuu. [IponsBoanas 20 1 4
9 [ToBTOpeHue, 06001IeHNe, cCCTeMaTH3allusl 3SHAHUN 5 2 0
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 136 10 26
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11 KJIACC
KosmuecTBo yacos
I‘][\f:[ HaumeHoBaHuUe pa3aesioB U TeM MPOrpaMMbl Beero KonTpoasnbie | IpakTudeckue
padoThI padoThI

1 HccnenoBanue GyHKIHI ¢ TOMOIIBIO TPOU3BOTHON 22 1 5

2 [TepBooOpa3Hast 1 HHTETpaI 12 1 3

3 I'paduku Tpuronomerpuueckux GyHKIuid. TpUroHomeTpuuecKkue HepaBeHCTBa 14 1

4 HppanronanbHble, OKa3aTeabHbIE U JIOTapu(pMUIecKrue HEPaBEHCTBA 24 1

5 KommuiekcHble uncna 10 1

6 Harypanbnble u 1iensle ynucia 10 1

7 Cucremsl ?aHI/IOHaJ'IBHBIX, MPPalMOHATIBHBIX TIOKA3aTeNbHBIX U JIOTapU(PMUIECKIX 12 |

ypaBHEHHUI

8 3aauy ¢ napaMeTpamu 16 1

9 [ToBTOpeHUe, 06001IeHNE, cCCTeMaTH3allusl 3SHAHUN 16 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 8
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ne
Tema ypoka Kountpoasnbie | [IpakTuueckue
n/n Bcero
padoThI padoThI
1. | MHOXecTBO, Onepaliuy HajJ MHOXKECTBAMM U UX CBOMCTBA 1
2. | Jnarpammel Diinepa-Benna 1
[IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO anmnapara Jijisl peleHus 3a1a4 1 1
4 Pannonanbubie yncina. OOBIKHOBEHHBIC U ACCITUYHBIC APOOH, TPOIIEHTHI, 0ECKOHEYHBIE )
NepUOANYECKUE APOoOH
5. [Ipumenenue npoOeit 1 MPOLIEHTOB ISl PEIICHUS MMPUKIIATHBIX 3a/1a4 2
6. | [leiicTBuTenpHble yncia. PanmoHanbHble U MppalMOHAIbHbIE YnCIa 1
7. | ApudmMernueckue onepaiuu ¢ ACHCTBUTEILHBIMHU YACIaMU 1
8. Monynb IeMCTBUTENIBHOTO YUCIIA U €r0 CBOMCTBA 1 1
9 [MpubnuxEHHBIC BEIYUCIICHUS, TIPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yabTaTa | |
BBIUMCIICHUMN
10. | OcHOBHBIE METOIBI PEIICHHUSI IIEJIBIX U IPOOHO-pAIMOHATILHBIX YPaBHEHUH U HEPABEHCTB 3
1 MHorouieHsl OT OJJHOM NepeMeHHOM. JleleHne MHOTOUJIeHa HA MHOTOWIEH C OCTaTKOM. |
" | Teopema besy
12. | MHorousnens! ¢ nensiMu kodpdunuentamu. Teopema Buera 1 1
13. | Pemenue cucTeM JUHEWHBIX YpaBHEHUH 2
14 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpenenuTenb MaTpUIlbl 2X2, ero |
" | reOMETPHYECKHIA CMBICI ¥ CBOMCTBA; BEIYHUCIICHUE €r0 3HAUCHUS
15 Onpenenurenb MaTpUIlbl 2X2, €ro TEOMETPUUYECKUM CMBICT U CBOMCTBA; BEIYMCIIEHUE €TO 1
" | 3HAUEHHUA
16. | IlpumeHeHne onpenenuTens s pELIEHUs] CHCTEMbI IUHEHHBIX YPaBHEHUM 1
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KoanuecTBO 4acos

N Tema ypoka Kounrtpoasnbie | [IpakTnueckue
n/n Bcero
padoThI padoThI
17. | Pemenue npukiIagHbIX 3a7a4 C HOMOIIBIO CUCTEMBI JIMHEUHBIX YPABHEHHI 2
18 KonTtponsHas padora: "PannonanbHble ypaBHEHHs U HepaBeHCTBA. CHCTEMbI TMHEWHBIX | 1
" | ypaBHEHHH"
19 OyHK1M, criocoosl 3ananus GyHkiuu. Bzanmuo obparusie pynkunu. Kommnosumnus |
" | dyHKIMi
20. | I'padux dyHkuu. DneMeHTapHble peoOpa3zoBaHus rpa@uKoB GyHKIUI 1 1
)1 OO6nacth onpesesieHns: 1 MHOXKeCTBO 3HaueHui pynkimu. Hynu dyakouu. [IpomexyTku 1
" | 3HAK MOCTOSHCTBA
2 Yérnsie 1 HeuéTHBIe pyHKIMU. [lepuoanueckue GpyHkimu. [IpoMexyTku MOHOTOHHOCTH 1 1
" | byHKIMH
T MakcuMyMbl 1 MUHUMYMBI QyHKIHH. Hanbomnbiiee u HanMeHbIee 3HadeHne (PyHKIUN Ha 1
" | IPOMEKYTKE
24. | Jluneitnas, KBaJpaTu4Hasi U JpoOHO-IUHENHHas QYyHKIIUU 1
25. | DneMeHTapHOE UCCIIEOBAaHUE U TIOCTPOCHUE TPAPUKOB ATUX PYHKITUI 2
26. | Crenens c 1enbiM nokaszareneM. buanom HproTona 2
27. | CrenenHas (yHKIHS C HATYPAJIBHBIM U 1IETIBIM MOKa3arenaeM. EE cBoiicTBa u rpadux 2 1
28. | Apudmernueckuii KOpeHb HATYPaJIbLHON CTENICHH U €ro CBOMCTBA 2
29. | IIpeoOpazoBaHms YUCIOBBIX BHIPAKEHUH, COEPIKAIINUX CTENIEHNU U KOPHU 3
30. | UppauronanbHbie ypaBHEHUsI. OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX YPaBHECHUN 3
31. | PaBHOCHIIBHBIE IEPEXO/IB] B PEILIEHUN UPPALIMOHATIBHBIX YPABHEHUM 4
1 CgoiicTBa 1 rpadK KOpHS N-0¥ CTENeHU KaK (YHKIIUA OOPaTHON CTENEHH C )

HaTypaJlbHBIM ITOKa3aTCJIEM
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KoanuecTBO 4acos

N Tema ypoka Kounrtpoasnbie | [IpakTnueckue
n/n Bcero
padoThI padoThI
1 KonTtponbnas padota: "CBoiicTBa u rpaduk KOpHsS n-oif cteneHu. MppanuonanbHbie | 1
" | ypaBHeHuUs"
34. | CreneHb ¢ pallMOHAIBHBIM MMOKa3aTeIEM U €€ CBOMCTBA 3
35. | Iloka3arenbHas (pyHKIMA, €€ CBOMCTBA U rpaduk 1
36. | Ucnionb3oBanue rpaduka GyHKITUU 1)1 pEIICHUST ypaBHCHUI 2 1
37. | Iloka3arenpHble ypaBHEeHUA. OCHOBHBIE METObI PELLIEHUS IOKA3aTEIbHBIX YPABHEHUN 3 1
38. | Konrponbnas pabora: "[lokazarensHast pynkius. [TokaszarenbHble ypaBHEHUS" 1 1
39. | Jlorapudm uucna. CroiicTpa jgorapudpma 3 1
40. | decaruynble U HaTypalbHbIE JOrapupMbl 1
41. | HecaTuuHble U HaTypaJIbHBIC JOTapUPMBbI 1 1
42. | [IpeobpazoBaHue BBIpAKESHUM, COACPIKAIIIX JTOTAPUDMBI 1
43. | [Ipeobpa3oBaHue BhIpaKEHUH, COAEPKALIUX JTOTapHPMbI 1
44. | IIpeobpazoBaHue BBIPAKECHUM, COACPIKAITIX JTOTAPUDMBI 1 1
45. | Jlorapudpmuueckas pyHKUus, €€ CBOUCTBA U TpauK 2 1
46. | Ucnonw3oBanue rpaduka GyHKIUH I peLlIeHUs ypaBHEHUN 2 1
47 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIIEHUS JIOTapu(PMUIECKUX 3 1
ypaBHEHUU
48. | PaBHOCHUIIBHBIE TIEPEXO/IBI B PEIICHUH JIOTapU(MUIECKUX YpaBHEHHH 2
49. | KontponwHas padota: "Jlorapupmuueckas ¢pynkuus. Jlorapudpmudeckue ypapaenus" 1 1
50. | CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YMCIOBOTO apryMeHTa 2 1
51. | ApkcuHyC, apKKOCUHYC U apKTaHI€HC YHUCIOBOIO apryMeHTa 2 1
5 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEEICHHE TPUTOHOMETPUYECKUX (PYHKIIUI )

YHUCJIOBOI'O apryMeHTa
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KoanuecTBO 4acos

N Tema ypoka Kounrtpoasnbie | [IpakTnueckue
n/n Bcero
padoThI padoThI

53. | OcHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITHI 1
54. | IlpeoGpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAYKEHHH 4 1
55. | PemieHue TpUroHOMETPUUYECKUX YPABHEHUN 1
56 KoHnTtponbHas padota: "TpuroHoMeTprudecKue BEIPKEHUS U TPUTOHOMETPHUIECKUE | 1

" | ypaBHeHus"
57 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHu OCIEA0BATENLHOCTEH. MeTo o MaTEMAaTHIECKOMH 1

" | MHAYKIMH
58 MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIIE0BATEILHOCTHU. McTopHs aHanu3a 6€CKOHEYHO |

" | MaJBIX
59. | Apudmernueckas mporpeccus 1
60. | 'eomerpuueckas nporpeccus 1 1
61. | beckoHeyHO yOBIBaIOIIas reOMETPUIECKasi IPOTPECCUst 1
62. | CymMa GeckoOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TTPOTPECCUH 1
63. | JIuneiHbli ¥ 3KCIOHEHIMANIBHBIN pocT. Yncio e. @opMyina clI0XKHBIX IPOLEHTOB 2 1
64. | Ucnosnb30BaHKe MPOrpecCcUu AJIs PELIEHUS pealbHbIX 3a/1a4 MPUKIATHOTO XapaKkTepa 1
65. | KontponbsHas padora: "[locnenoBaTeasHOCTH U TIporpeccun’” 1 1
66. | HenpepriBHBIE (DYHKIIMH U UX CBOWCTBA 1
67. | Touka pa3pbeiBa. ACUMIITOTHI IPaUKOB PYHKITUI 1
68. | CpoiicTBa (yHKIINN HETIPEPHIBHBIX HA OTPE3KE 2 1
69. | Merox MHTEPBAJIOB JJ1s1 PELIEHHSI HEPABEHCTB 3 1
70. | IlpumeHeHne CBOMCTB HEMIPEPHIBHBIX (DYHKIIMH JIJIST pEeIIeHUs 3a1a4 2
71. | IlepBas u BTOpas NpoU3BOIHBIEC HYHKINN 1
72. | Onpenenenue, reOMETPUUECKUIM CMBICI TPOU3BOIHOM 2
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KoanuecTBO 4acos

3‘;—; Tema ypoka Beero KonTpousbnsblie | [IpakTnyeckue
padoThI padoThI

73. | YpaBHeHUE KacaTedbHOU K rpaduKy G yHKIIHH 2 1

74. | [Ipon3BoAHBIE AIIEMEHTAPHBIX (DYHKIIMN 2

75. | [Ipon3BosHasi CyMMBI, TPOU3BEICHHS, YACTHOT'O M KOMIO3HLIUU (PYHKIUH 3 1

76. | KontponbsHas padora: "IIpousBognas" 1 1

77. | lloBropenue, 0000IICHHE, CHCTeMAaTHU3alusI 3HaHui: Y paBHeHUS" 1

78. | IloBTOpeHue, 00600IIEHUE, cCHcTeMaTH3anusl 3HaHui: "OyHKIun" 1

79. | UtoroBas KOHTposIbHas paboTa 2 2

80. | [ToBTOpeHue, 0000IICHNHE, CHCTEeMATHU3AIHS 3HAHHIA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 32
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11 KJIACC
N KosmuecTBo yacos
Tema ypoka Kountpoasnbie | [IpakTnueckue
n/n Bcero
padoThI padoThI

1. | I[IpumeHeHHE NPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 6
) HaxoxneHrne HauboIbIIero 1 HaMMEHbIIEro 3Ha4eHHsI HeMpepbIBHOW (PyHKIMU Ha 6

" | oTpe3ke
3 [IpumeHeHre MPOU3BOTHON ISl HAXOKICHUS HAUTYUIIETO PEIICHUS B TPUKIAIHBIX )

3aagax

4 [Ipumenenre npou3BOIHON ISl ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS IpoLecca, )

" | 3aganHOro (hopMysioii uiu rpaguKoM
5. | Komnosunus pyHkiumit 3
6. | l'eomerpuueckue oOpa3bl ypaBHEHH Ha KOOPAMHATHOMN TUIOCKOCTH 2 1
7. | KorrponwsHas padora: "MccnenoBanue GyHKIUN C TOMOIIBIO MPOU3BOIHOM" 1 1
8. | IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
9. | IlepBooOpasHble sreMeHTapHbIX (pyHKIMIA. [IpaBuia HaxoKIeHNs IEPBOOOPA3HBIX 2
10. | UaTerpain. ['eomeTpruyueckuid CMbICI UHTETpajia 1
11. | Beruucnenne onpeaenéHHoro uarerpaia mno ¢popmysne Hetorona-Jleitoauma 2
12. | I[lpuMeHeHne MHTETpaANa IS HAXOXKACHUS TUTOIIAIel MIIOCKUX QUryp 2
13. | [Ipumepsl pemennii nuddepeHImaibHbIX YpaBHEHUH 1
14. | Ilpumeps! pemeHuii qudQepeHInaIbHbIX ypaBHEHUN 1
15 MaremaTruecKkoe MOJEIIUPOBAHIE PEATbHBIX MTPOIECCOB C TTIOMOIIIBIO |

" | muddepeHIMaTbHBIX YpaBHEH I

16. | KontponsHas pabora: "IlepBooOpa3Has u unrerpai” 1 1
17. | Tpuronomerpuueckre GpyHKIINU, X CBOMCTBA U rpaduku 5
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OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TTIOMOIIBIO TPUTOHOMETPUUYECKON

18. 4
OKPYXHOCTHU
19. | Pemienue TpUroHOMETPUUYECKMX HEPABEHCTB 4
20 Kontposnbnas padota: "['paduku TpuronHoMerprudeckux GyHKIUNA. TpUTrOHOMETpUUECKIE 1
" | HepaBeHcTBA"
21. | OCHOBHBIE METO/IbI PEIIECHUS TTOKA3aTEIbHBIX HEPABEHCTB 4
22. | OCHOBHBIE METO/BI PEIIEHUS JIOTapU(PMUIECKUX HEPABEHCTB 4
23. | OCHOBHBIE METO/Ibl PEIIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB 4
24. | I'paduueckue METObI PELICHUS UPPALMOHATIBHBIX YPAaBHEHHH 2
25. | 'paduueckue METOIbI pEeLICHHUS MTOKa3aTeIbHBIX YpaBHEHUN 2
26. | I'padpuaeckue MeToMbI pemIeHus JTOTapu(PMUIECKUX YpaBHEHUN 1
27. | I'paduueckue METObI PELICHUS JTOTapU(PMUUECKIX HEPABECHCTB 2
28. | I'papuaeckue MeTOIBI pEIICHUsI TOKA3aTeIbHBIX U JOoTapu(hMUUECKUX YpaBHEHUH 4
79 KoHnTtponbnas pabdota: "UppanumonanbHble, TOKa3aTeIbHbBIE U JIOTapu(PMUIECKHE |
" | HepaBeHcTBA"
30 KommuiekcHeie uncna. Anredpandeckas 1 TpUTOHOMETpUUEcKast OpMBbI 3aITUCH )
" | KOMIUIEKCHOTO YHCIa
31. | ApudMeTudeckue onepanuu ¢ KOMIUIEKCHBIMU YHCITaMH 2
32. | M3o0pakeHne KOMIUIEKCHBIX YHCeN Ha KOOPUHATHOM MIOCKOCTH 2
33. | ®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO YHCia 2
34. | [IpumeHeHne KOMIUIEKCHBIX YUCEI JIS peleHUs (PU3NIECKUX U TEOMETPUICCKUX 3a]1a4 1
35. | KontponbHas padota: "KomriekcHbie uncna" 1
36. | HatypanbHble U 1ieJible Yncia 2
37. | llpuMeHeHne MPU3HAKOB AEIMMOCTH LEJIbIX YHCEeIT 2
38. | [Ipumenenue npuzHakoB aenuMoctH Henbix uncen: HOJL u HOK 2
39. | [IpumeHeHNe IPU3HAKOB AEIUMOCTH LIEIBIX YUCEN: OCTATKH 110 MOJYJIIO 2
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HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH LEJIBIX YUCCII: aJITOPHUTM EBKJ’II/II[a AJIg PCIICHUA

40. 1
3aJa4 B LIEJIBIX YKCIax
41. | KontponpHas pabota: "Teopus uensix uncemn" 1
42. | CucreMa U COBOKYITHOCTh YpaBHEHUH. PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBbI-CIIEACTBUS 2
43. | OCHOBHBIE METO/BI PELIEHUS] CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUN 1
44. | OCHOBHBIE METO/BI PELIEHUSI CUCTEM U COBOKYITHOCTEN UPpaLlMOHATIbHBIX YPABHEHUM 1
45. | OcHOBHBIE METO/BI PEUICHUSI CUCTEM M COBOKYITHOCTEH MOKa3aTEIbHBIX YPaBHEHHI 2
46. | OCHOBHbIC METOBI PEIICHUSI CHCTEM U COBOKYITHOCTEH JIOTapu(hMUIECKUX YpaBHEHUI 2
47 [IpuMeHeHre CUCTEM K PElICHUIO MaTeMaTHYeCKUX 3a/1ad U 3a]1a4 U3 Pa3IuYHbIX 3
" | obnacTeit HayKU U PeATbHOM JKM3HH, MHTEPIPETAIHS TIOJYYCHHBIX PE3yIbTaTOBR
43 KonTtponbHas padota: "CucTemMbl paliiOHATBHBIX, HPPAIMOHATBHBIX MTOKA3aTSIIbHBIX 1 |
" | morapupMUUECKUX ypaBHEHHI"
49. | PanmoHanbHble ypaBHEHUS C MapaMeTpaMu 1
50. | PaunoHnanbHbIE HEpABEHCTBA C TapaMeTpaMu 1
51. | PaunoHanbHbIE CUCTEMBI C TApaMeTpaMH 1
52. | UppaunoHanbHble YpaBHEHMI, HEPAaBEHCTBA C TapaMeTpaMHu 1
53. | UppauroHaibHbIE CUCTEMBI C TTApAMETPAMU 1
54. | Iloka3zaTenpHbIE YpaBHEHUS, HEPABEHCTBA C MapamMeTpaMu 1
55. | Iloka3aTenbHbIe CUCTEMBI C IIapaMeTpaMu 1
56. | JlorapudmMuueckne ypaBHEHHUsI, HEPABEHCTBA C IMapaMeTpamMu 1
57. | Jlorapudmudeckue CUCTEMBI C TapaMeTpaMu 1
58. | TpuroHoMeTpruecKkue ypaBHEHUs ¢ TapaMeTpaMu 1
59. | TpuronoMeTpruyecKrue HEpaBEHCTBA C TapaMeTpaMu 1
60. | TpUroHOMETpUYECKHE CUCTEMBI C TapaMETPAMHU 1
61 [TocTpoeHnue u nccinenoBaHue MAaTEMATUUECKUX MOJENIEH pealbHbIX CUTYAI[Ui ¢ TOMOIIBIO 3

YpaBHEHUH ¢ ITapaMeTpamu
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62. | KonuTponbsHas pabora: "3amauu ¢ mapamerpamMu" 1 1

63. | [ToBTOpenue, 0000IICHNE, CHCTeMaTH3alus 3HaHuii: Y paBHeHUS" 2

64. | IloBTopenue, 06001ICHIE, cCUCTeMaTH3alus 3HaHUH: "YpaBHeHus1. CucTeMbl ypaBHEHUR" 1

65. | [ToBTOpenue, obo0IeHNe, cucTeMaTu3anus 3Hanuii: "HepaBencraa" 3

66. | IToBTOpenue, 06001IeHNE, cucTemMaTu3anus 3Hanuii: "TIpon3BogHas u e€ npumeHeHue" 3

67. | IloBTOopenue, 06001IeHIE, cUcTeMaTH3alus 3HaHui: "MaTerpan u ero npuMeHeHue" 1

68. | [ToBTOpenue, 0600IIeHNE, cCcTeMaTHu3anus 3HaHuii: "OyHKmn" 3

69. | UtoroBas KoHTpobHas paboTa 2 2

70. | IToBTOpeHue, 0600IICHHE, CUCTeMATHU3AIIHSI 3SHAHHA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJBI JJIS1 VAEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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