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HOACHUTEJIbBHAA 3AIINCKA

VYuebublii Kypc «Anredpa ¥ Hayajla MaTeMaTHYECKOTO aHAJIM3a» SBISIETCA OJHUM U3
HamOoJee 3HAYMMBIX B MPOTpaMMe CpEeAHEro oOmero oOpa3oBaHMs, MOCKOJBKY, C OIHOM
CTOPOHBI, OH 00€CTIeUNBACT HHCTPYMEHTAIbHYIO 0a3y Ul U3Y4eHHs BCEX €CTECTBEHHOHAYUHBIX
KYPCOB, a C Ipyroil CTOPOHBI, GOPMHUPYET JIOTHIECKOE U aOCTPAKTHOE MBIIINICHHE 00yJaromuXcs
Ha YypOBHE, HEOOXOJAWMOM JJIsi OCBOCHHsS HMH(OPMATHKH, OOIIECTBO3HAHUS, WCTOPUH,
CIIOBECHOCTH W JPYIHX AWCIUIUIMH. B pamkax maHHOTO y4eOHOTO Kypca oOydaroniuecs
OBJIAJICBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOH HayKH, KoTopas (opMylupyer CBOU
JOCTHXEHHS B MaTeMaTudeckou opme.

VY4eOHbIil Kypc anreOpbl ¥ Ha4ajdl MAaTeMaTHYECKOTO aHalli3a 3aKJIaJbIBaeT OCHOBY IS
YC€IIHOIO OBJIAICHUS 3aKOHAMU (1)I/I3I/IKI/I, XNUMHH, 6I/IOJ'IOFI/II/I, IIOHUMAaHHsI OCHOBHBIX TCHI[GHHI/Iﬁ
Pa3sBUTHUA DKOHOMHKHU U 06HI€CTB€HHOI7[ JKU3HH, IMO3BOJIACT OPUCHTUPOBATHCA B COBPCMCHHBIX
HU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIB30BaTh UX JUISl JajbHeHIero
O6pa3OBaHI/I$[ nB HOBCGI[HGBHOﬁ )kn3HU. B 1O ke BpEMs OBJIAZICHUC a6CTpaKTHI)IMI/I " JIOTUYECCKHN
CTPOrMMHU KOHCTPYKUOUAMU aJIF€6pBI N MaTEMaTUYCCKOTO aHaIn3a pa3sBUBACT YMCHHUEC HAXOJUTH
3aKOHOMCPHOCTH, 000CHOBEIBATH HNCTUHHOCTDB, IOKAa3bIBATh YTBCPKACHUA C IOMOIIbIO MHAYKIIUN
U pacCyXJIaTh NEAYKTUBHO, UCTIOJIH30BaTh 0000IIEHNE W KOHKPETHU3AINIO, abCcTparupoBaHue 1
aHaJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIILIICHUE.

B xoxe um3yuenuss ydeOHOTro Kypca «Anrebpa M Havaja MaTeMaTHYECKOrO aHalN3a»
oOydJaromuecsi IOJy4arOT HOBBIM OIBIT PEHNICHHUsS NPUKIAJHBIX 3a/1a4, CaMOCTOSATEIHLHOTO
MOCTPOCHHSI MATEMAaTHYECKUX MOJIENel pEalbHBIX CUTYyallMil, WHTEPIPETAMUA TOTY4YECHHBIX
peIIeHH, 3HAKOMSATCSI ¢ IPUMEPaMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJC, HAyKe W
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKIMH OTKPBITUSIMH U X aBTOPaMHU.

VY4eOHbIii Kypc oOnagaeT 3HAYMTENBHBIM BOCIHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIH
peanu3yeTcss Kak d4epe3 ydeOHbI Marepuaj, CIoCOOCTBYIOMIHMK (HOPMHUPOBAHHIO HAYYHOTO
MHUpPOBO33pPCHHUS, TaK MW 4Yepe3 crneuupuky y4eOHOW  JesITEIbHOCTH, TpeOyromen
MPOJOJDKUTEIPHON  KOHIICHTPAIlMM  BHHUMAHMsS, CAaMOCTOSITCIIBHOCTH, AaKKypaTHOCTH |
OTBETCTBEHHOCTH 32 TIOJYyUYCHHBIN PE3yJIbTaT.

B ocHoBe Merommku oOydeHHs anreOpe W HavajgaM MaTeMaTHYECKOTO aHAIM3a JIC)KUT
JESTEITbHOCTHBIN MIPUHIUT 00yYCHHUSI.

B cTpykType yueOHOro Kypca «Anredpa v Hayajia MaTeMaTHIYEeCKOTO aHaIH3a) BbIJICIICHBI
CIICAYIOIINE COJCPKATEIILHO-METOJMUECKUE JIMHUK: «Yucna u BeUUCIEHUs», «DyHKIUU U
rpaduku», «YpaBHEHUS U HEpaBEHCTBa», «Haualla MaTeMaTnyeckoro aHainusza», «MHOXeCTBa U
Joruka». Bce 0CHOBHBIE COIEpPIKaTEIbHO-METOIMUSCKIE JIMHUU N3YYalOTCs Ha IPOTSHKCHUH JIBYX
JeT o0ydeHusl Ha YPOBHE CpeHEro o0Iiero o0pa3oBaHusi, €CTECTBEHHO JOTOJIHSS APYT Apyra u
MOCTENICHHO HACHINAsCh HOBBIMA TEMaMHM M paslenaMu. JlaHHbIA y4eOHBIH Kypc SBISETCS
MHTETPATUBHBIM, MOCKOJbKY OOBEIUHSIET B cebe co/ep’KaHHe HECKOJbKUX MaTeMaTHYeCKHX
JMCUUIUIAH, TAaKAX Kak anreOpa, TPUTOHOMETpPHsS, MATEMAaTHYCCKHI aHAIIU3, TEOPUST MHOXKECTB,
MaTeMaTudeckas Jioruka u japyrue. [lo Mepe Toro kak oOydaromuecs: oBiaJeBaioT Bcé Oosee
IIMPOKMM  MaTeMaTH4YeCKMM almapaToM, Yy HHUX TIOCIe[OoBaTeNbHO (QopMupyercs H
COBEpILEHCTBYETCS YMEHUE CTPOUTh MAaTEMATHUYECKYIO MOJIENIb PeabHON CUTyalluu, IPUMEHSTh
3HaHUS, TOJyYeHHbIE NpPU H3YYEHHM Y4eOHOro Kypca, s PpELIeHHs CaMOCTOSATENIBHO
copMyIMpPOBaHHONW MaTeMaTHYECKOW 3aauu, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-MeToAMUYeCKast TUHUS «HUKcia U BEIYUCIESHHS 3aBepIaeT GopMUpoOBaHHE
HaBBIKOB HMCIIOJIb30BaHUS JICHCTBUTENBHBIX YHCEN, KOTOPOEe ObUIO HA4YaTO Ha YPOBHE OCHOBHOTO



obmiero obpazoBanusi. Ha ypoBHe cpenHero o6imero oopa3oBanusi 0c000¢ BHUMAHHUE YACTSAETCS
(OpMHUPOBAHHUIO HABBIKOB PAlMOHAIBHBIX BBIYMCICHUH, BKIIIOUAIONINX B CeOs MUCIOIL30BAaHUE
pa3nuYHbIX (GOpM 3alHMCH YWCIA, YMEHHUE JeNiaTh MPUKUIKY, BBITIONHATH MPUOTMKEHHBIE
BBIYHCIICHUS, OIICHUBATh YMCJIOBBIC BBIPAKEHHS, padOTaTh C MATEMATUYCCKUMU KOHCTAHTAMH.
3HaKOMBIE 00YUYAIOIIMMCS MHOXKECTBA HATYPaIbHBIX, IIEJIBIX, PAITMOHATBHBIX U JICHCTBUTEIIBHBIX
YUCEJ JIOTIOJIHSIOTCS MHOXECTBOM KOMIUJIEKCHBIX 4YHCel. B KaXaoM U3 3TUX MHOXKECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIE €My CreUM(UYECKUe 3a/1a4d M ONEpaluH: JeJICHHE Halelo,
OTICPUPOBAHUE OCTATKAMH Ha MHOJKECTBE IEJIBIX YHCEN, 0COOBIE CBOWCTBA PAlMOHAILHBIX U
HPPALMOHATIBHBIX YKCEeT, apuMETHUECKUE ONepaliy, a TAaKKe U3BJICUCHUE KOPHS HATYpaJIbHOU
CTENEHW Ha MHOXKECTBE KOMILJIEKCHBIX 4ucel. brmaromapsi mocieaoBaTebHOMY PaCIIUPEHHIO
Kpyra HCIOJb3YeMbIX YHCET W 3HAKOMCTBY C BO3MOXHOCTSMHU HX MPUMEHEHUS JJIS PEIICHUS
pa3IUYHBIX 3a/1a4 (POPMUPYETCS IPEACTABICHUE O €AMHCTBE MaTEMATUKU KaK HAYKH U €€ pOJIH B
MMOCTPOCHUU MOJIEJIEH peaTbHOTO MUPA, IMIUPOKO HCTIOIB3YIOTCS 0000IIeHNE U KOHKPETU3AIHUA.

Jlunusa «YpaBHEHUS W HEPABEHCTBA» PEAM3YeTCS Ha MPOTSKEHUU BCEro OOy4YeHHS Ha
YpOBHE cpenHero ooOmero o0Opa3oBaHMs, IOCKOJIBKY B KaxaoM paszaene Ilporpammel
MPEeyCMOTPEHO PEIlIeHHEe COOTBETCTBYIOLIUX 3a7ad. B pe3ynbraTe oOydaromuecss OBIa/€BalOT
Pa3IMYHBIMU  METOJAaMH PEIICHHS  PallMOHATBHBIX, HPPANHOHAIBHBIX, MOKA3aTEIbHBIX,
JOTapu(PMUIECKUX ¥ TPUTOHOMETPUICCKIX YPaBHEHU, HEPABEHCTB W CHUCTEM, a TaKXKe 3aJad,
cojepxamux mnapamerpsl. [losrydeHHBIE yMEHHS IIUPOKO HCIOIB3YIOTCS TPU HCCIEAOBAHUHN
(YHKIIHNA ¢ TOMOIIBIO TTPOU3BOAHOMN, MPH PEIICHUN MPUKIIAIHBIX 33729 U 3a]a4 Ha HAXO0XK/IEHUE
HauOOJBIINX U HAUMEHbIIUX 3HaYeHUH ¢yHKuu. JlaHHas colepkaTenbHasi IMHUS BKIIOYAET B
cebst Takke (OpPMHUPOBAHME YMEHHM BBITIOJNHATH PAcu€Thl 1o (GopMmyrnaMm, MpeoOpa3oBaHUs
paloHaIbHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUMN, a TaKKe BbIPAKEHHUI,
coJlepKalluX cTerneHu U Jorapudmsel. bmaromaps u3ydeHuro anreOpanyeckoro Marepuana
MPOUCXOUT  JajbHElIlIee pa3BUTHE AJNTOPUTMUYECKOTO U aOCTPaKTHOTO  MBILIUICHUS
oOyuatoniuxcs, (GOpPMUPYIOTCS HABBIKU JETYKTUBHBIX PacCyXJEHUH, pabOThl ¢ CUMBOJbHBIMU
dbopMaMu, IpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPAaBEHCTB.
Anrebpa npeanaraet 3G QpeKTUBHbIE HHCTPYMEHTHI JJISl PEIICHUs MPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33124, HATJSHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToanuecKass JTUHUS «DyHKIMH U rpaduKu» TECHO MEperieTaeTcs C
JIPYTUMU JIMHUAMU y4e0HOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIeI0BaTEIbHOCTD
U3ydYeHUs Marepuana. V3yueHue CTENEeHHOW, MOKa3aTeNbHOM, JIOTapuMHUUECKON U
TPUTOHOMETPUYECKUX (PYHKIUNA, MX CBOWCTB M TpadUKOB, HCMHOJIb30BaHUE (GYHKIUH Is
pelIeHus 3a/a4 U3 JAPYruX y4eOHBIX NMPEAMETOB MU PEallbHOM KU3HM TECHO CBS3aHO KaK C
MaTeMaTHYeCKUM aHAJIM30M, TaK U C pEelIeHHeM ypaBHEHUI U HepaBeHCTB. [Ipu 3Tom Ooibioe
BHUMaHUE yJensercs (OPMUPOBAHUIO YMEHHs BBIpakaTb (OpMyIaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEIMYMHAMH, HCCIEIOBATh TMOJY4YeHHbIE (YHKIHH, CTPOUTh WX TIpaduki.
Martepuan »3TOW coAepKaTenbHOW JIMHUM HalleleH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIpaXaTh 3aBUCUMOCTH MEXIy BEIMYMHAMU B  pasnuyHoi  dopme:
aHAJIMTUYEeCKOM, Trpaduueckod u cioBecHOW. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
ITOPUTMUYECKOTO MBIIIJICHHSI, CIOCOOHOCTH K 0000IIEHNIO0 U KOHKPETU3AIIUHU, HCTIOTH30BAHHIO
AQHaJIOTUH.

CognepxarenpHas muHusl «Hadana MareMaTH4eCcKOTo aHAIM3a» MO3BOJSET CYIIECTBEHHO
pacIupuTh KPYr Kak MaTeMaTHYECKUX, TaK U MPUKIATHBIX 33/1a4, JOCTYMHBIX 00Yy4aromuMes,
TaK KaK Yy HUX MOSBJISIETCS BO3MOKHOCTh CTPOHUTH TpadUKU CIOKHBIX (DYHKIUH, ONIPEENATh UX
HauOOJBIINE U HAUMEHbBIIINE 3HAYEHUS, BBIYUCIATE TUIOMAAN (GUTYp U OOBEMBI Tell, HAXOIUTh



CKOPOCTHM M YCKOpeHHus TpoieccoB. JlaHHas cojepikareiabHas JHHHUS OTKPHIBAET HOBBIC
BO3MO>KHOCTH IMOCTPOCHUS MATEMATHUYECKUX MOJIETIEH peabHbIX CUTYallMi, TO3BOJISET HAXOAUTh
Haujy4liee pelIeHUe B MNPUKIAJHBIX, B TOM YHCJIE COLMAJIbHO-3KOHOMHUYECKHX, 3a/layax.
3HaKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOTO aHali3a CHOCOOCTBYET pPa3BHTHIO a0CTPAKTHOTO,
(hOpMaTBHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMECHHI PAcro3HABATH
MPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHUKE M HCKyccTBe. OOyuarommuecs y3HAIT O
BBIJIAIOIIUXCS PE3YJIbTATAX, MOJYYCHHBIX B XOJE PAa3BUTHUSI MAaTEMaTHKU KaK HAyKH, U 00 UX
aBTOpAx.

ConepxkarenbHo-MeToAMUECKass JIMHUS «MHOXeCTBa M JIOTMKAa» BKJIIOYaeT B ceOs
JJIEMEHThl TEOPUM MHOXKECTB W MAaTeMaTHYeCKOW JIOTHKH. TeopeTHKO-MHOKECTBEHHbBIC
MPEACTABICHUS] MPOHU3BIBAIOT BECh KypC IIKOJLHOW MaTEeMaTUKH W TpeiJiaraloT Haubosee
YHUBEPCAIBHBIN S3BIK, OOBEIUHSAIONINI BCE pa3leiibl MaTeMaTUKU U €€ MPUIIOKEHUM, OHU
CBSI3BIBAIOT Pa3HbIE MAaTEMATUYECKUE TMCIUTUIMHBI U UX MPUJIOKEHUS B enuHoe 1ienoe. [loatomy
BAXHO JIaTh BO3MOXKHOCTH OOYydYaromeMycsi TMOHMMATh TEOPETUKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHON MaTeMaTHKU W HCIOJIb30BaTh €ro U BBIPAKEHUSI CBOUX MbICHeH. [JIpyrum
BOKHBIM MPU3HAKOM MAaTEMAaTHKW KaK HAyKH CJIEAyeT NMPH3HATh CBOMCTBEHHYIO €l CTPOTOCTH
000CHOBAaHUH U clIeIOBaHUE OIPeIeIEHHBIM IPABUIIaM MOCTPOEHUS JI0Ka3aTeNbCTB. 3HAKOMCTBO
C DJJEMEHTaMHM MAaTeMaTHYeCKOW JIOTUKH CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHHUS
oOyuaronuxcs, MO3BOJISIET UM CTPOMUTH CBOM PACCYKJIECHHS Ha OCHOBE JIOTUYECKUX MpaBUII,
dhopMuUpyeT HaBBIKH KPUTHYECKOTO MBIIIICHUSI.

B yue6HOM Kypce «AnreOpa 1 Hauajga MaTeMaTUYECKOTO aHaIN3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOr0 MOJETUPOBAaHUS, KOTOpbIE NPU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO
HABBIKOB MOCTPOCHUS MOJIEIEH peaqbHbIX CUTYyallUid, HCCIEA0BAHUS 3TUX MOJIENEH C MOMOIIBIO
anmaparta aiareOpbl U MaTeMaTHYeCKOrO aHajlu3a, WHTEPIPETallMH MOJIYYEHHBIX pPEe3YyJbTaToB.
Takue 3amaHusl BIUIETEHBI B KaXKIbI M3 pa3lielioB MPOrPaMMbl, MOCKOJIbKY BECh MaTepual
y4eOHOTO0 Kypca IIMPOKO HCIOJIb3YeTCs Ui pelleHUs NPUKIAAHbIX 3amad. llpu pemeHuu
peaIbHBIX MPAKTHUECKUX 3aJad oO0ydaromuecs pa3BUBAIOT HAOMIOJATENIbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIB30BaTh AaHAJIOTHIO, 0000mIaTh WU
KOHKpPETH3UpOBaTh mpobiemy. JledarenbHOCcTh MO (OPMUPOBAHUIO HABBIKOB  PEIICHUS
MPUKJIAIHBIX 33/1a4 OPraHU3yeTcs B Mpoliecce U3yYeHHs BCeX TeM y4eOHOro Kypca «Anredpa u
Hayajia MaTeMaTUYeCKOTo aHaIu3a.

Ha uzyuenue yuebHoro kypca «Anrebpa u Hayalia MaTeMaTH4YE€CKOTO aHAINM3a» OTBOTUTCS
272 gaca: B 10 xmacce - 136 yacoB (4 4yaca B Heznento), B 11 kimacce - 136 yacoB (4 yaca B HEZIEHIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE M JIECATUYHBIC JPOOH, MPOLEHTHI, OECKOHEUHBIC
nepuoauueckue 1podu. IIpuMenenue qpodeii v NpoLUEeHTOB I pelIeHUs IPUKIaJHbIX 3a/1a4 U3
pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOU KU3HU.

JleiicTBuTenpHble uncia. PanuoHanabHble U MppalMOHANbHbIE 4YUCia. ApU(pMETHYECKUE
Oomnepaluyd ¢ JIEUCTBUTEIIBHBIMU 4YWCIaMH. MOIylb JEHCTBUTEIBRHOTO YHCIIAa U €r0 CBOMCTBA.
[IpuOnmkE€HHbIE BBIUMCIICHUS, TpaBWJIa OKPYIJIEHUs, TPHUKUAKA U OLIEHKa pe3yibTara
BBIUHCIICHU.

Crenens ¢ uensiM nokasareneM. bunom Herotona. Vcnonb3oBanue noaxoasiiei popmsl
3aMyucy JeMCTBUTENbHBIX YHCEN JUIsSl pElIeHNs MPAKTHUECKUX 3a/4a4 U IPECTaBICHNS JaHHbIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHANBHBIM IOKa3zaTeleM U €€ CBOMCTBA, CTEMEHb C JIEHCTBUTEIBHBIM
ITOKa3aTeJeM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaHbIe U HATypaTbHBIC JIOTApU(PMBI.

CuHyc, KOCUHYC, TaHI'€HC, KOTAaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnectBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOpPEHb YPaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHMS U YpaBHEHUsA-CIIEACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METO/IbI PEIICHHUS LENbIX U APOOHO-PAMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.
MHoOrousieHsl OT OJIHOW NTepEMEHHOM. /[eeHre MHOTrOYIeHa Ha MHOTOYJIEH € OcTaTKOM. Teopema
be3y. MHorounens ¢ nensiMu ko3 unuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHH, COIEPIKAIINX CTETIEHU U KOPHU.

Hppaumnonanbusie ypaBHeHUA. OCHOBHBIE METOAbl PELICHUSI UPPALMOHAIbHBIX YPAaBHEHUH.

[TokazarenbHble ypaBHeHUs.. OCHOBHBIE METObI PEILICHUS IOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BbIpaKEHUH, COIEPIKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOAbl pEIICHUS JOrapupMUUYECKUX
YPaBHEHUM.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. I[IpeobpazoBaHue TPUTOHOMETPUUECKUX
BbIpakKeHUI. Perienne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemienne cucrem NHMHENHBIX ypaBHEHHMU. MaTpuiia CUCTEMBbl JIMHEWHBIX YPABHEHUHU.
Omnpenenurens MaTtpuilbl 2*2, ero reoOMETPUYECKUN CMBICI U CBOWCTBA, BBIUMCICHHE €ro
3HAUYEHMs], IPUMEHEHNE ONPEACIIUTENS ISl pEUICHUsI CUCTEMBI JIMHENHBIX ypaBHEeHM. Pemenue
MIPUKJIAIHBIX 3a7a4 ¢ MOMOIIbIO CUCTEMBI JINHEHHBIX YpaBHEHMU. MccnenoBanue nocTpoeHHON
MOJEIH C TIOMOIIBIO MAaTPHUIL U ONIPEAETUTEIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEH PEaJbHOW CUTyallud C IOMOIIBI0 YpaBHEHUH U
HepaBeHCTB. [IpyMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTHUECKUX 3a/1a4 U 3a]1a4
U3 Pa3JInYHbIX 00JIaCTe HAYKU M pealbHON JKHU3HU.

DyHKUUM U TPaPUKU

Oynkius, crnocodbl 3amanus (yHkuuu. B3aumHo oOpartnble ¢yHkiuu. Komnosunums
¢bynkuuit. I'paduk pyHkunu. DneMmeHTapHbIe peodpa3zoBaHus rpauKoB (PyHKIIHMA.

Ob6nactp onpeneneHuss 1 MHOXKecTBO 3HaueHu QyHkimu. Hymun ¢ynkuuu. [Ipomexyrku



3HakonocTostHCcTBA. YETtHbie W HeuétHble (yHkuuu. [lepumommueckue ¢ynkuuu. [TpomexyTku
MOHOTOHHOCTH (hyHKUIMU. MakCcUMyMbl 1 MUHMUMYMbI (pyHkimuu. HanGosbiiee ' HaumeHblee
3Ha4YeHUs1 (QPYHKIIUH HAa IPOMEKYTKE.

JluneiHast, KBaJApaTUIHAS U IPOOHO-THHEHHAS QYHKINN. DIEMEHTapHOE HCCIICIOBAHUE U
MOCTPOCHUE UX TPaPUKOB.

Crenennasi (yHKIMSA C HAaTypajJbHBIM W LENBIM IOKaszareneM. E€ cBoiicTBa u rpaduk.
CaoiictBa 1 rpaduK KOpHS N-0i cTeneHW Kak (YHKIMH OOpaTHOW CTENEHU C HATypaTbHBIM
[I0Ka3aTeJIeM.

[lokazarenbHas u norapupmuueckas GQyHKIUHN, UX CBOMCTBA U rpaduku. Vcnonb3zoBaHue
rpadukoB pYHKUIUN JIs pelIeHUs] ypaBHEHUH.

Tpuronomerpuueckass OKpPYXHOCTb, OIpEAEICHUE TPUTOHOMETPUUECKUX (HYHKIUH
YHCIIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHbIX Mpolieccax U sABIeHUsIX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocneqoBaTenbHOCTH, CIIOCOORI 3aIaHUs ITOCIEI0BATENLHOCTEH. MeTo MaTeEMaTHIECKOM
UHAYKIUA. MOHOTOHHBIE M OTpaHHYEHHBIE MOCIEN0BATENIbHOCTH. VcTopHs BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHaJin3a OECKOHEYHO MaJIbIX.

Apudmernueckas UM TreoMeTpUueckas Mporpeccud. beckoHeuHo  yObIBaroIias
reoMerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBaIOILEH reOMETPUYECKON MpPOTrPECcCHH.
JIMHEeWHBI1 M HKCIOHEHIUANbHBIA pocT. Ywucimo e. Popmyna CIOXKHBIX POLEHTOB.
Hcnonp30Banue Nporpeccuu Uil pelieHUs pealIbHbIX 3a7a4 IPUKIIaJHOTO XapaKTepa.

HenpeprsiBHbIC QYHKITMN U X CBOMCTBA. TOUKH pa3phiBa. ACUMIITOTHI TPAPUKOB HYHKITUH.
CpoiicTBa (hyHKIIMIA HETPEPBHIBHBIX Ha OTpe3ke. MeTo MHTEPBAJIOB JJIsl PEIICHUS HEPABEHCTB.
[IpuMeHeHne CBOMCTB HEMPEPBIBHBIX (DYHKIIM JJIs1 pEIICHUS 3a1a4.

[TepBas u BTOpasi mpou3BoiHbIE (GYHKIUU. OnpeaesieHne, reOMEeTPUIECKUN U (PU3UICCKU
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBoHbie aneMeHTapHbIX QyHKIUHN. [Ipor3BoIHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U
KOMITO3UIIUHN (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, ONepaly HajJ MHOXKECTBAaMU M MX cBoilcTBa. Jlmarpammel Dinepa-BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOI'O aImapara Jjis ONUCAaHUs peajbHbIX IMPOIECCOB M
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa, CBOMCTBO  MareMaTH4YeCKOro  OOBEKTa,  CIIEJCTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPAaBHEHUSI.

11 KVIIACC

Yuciaa v BbIYMCTIEHUS

Harypanbnubie u 1menblie uucna. [IpuMeHeHHe NPU3HAKOB JEIUMOCTH UENbIX YHCEN,
HauOompIMid oOmuit nenurens (nanee - HOJ) u Hanmensinee obmee kpatHoe (maiee - HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKinaa 1 penienus 3a/1a4 B [ebIX YMCiax.

Kommnekcupie uwmcna. Anrebpandeckass W TpUTOHOMETpuUYeckas (OpMBI  3alucu
KOMIIJIEKCHOTO 4YMCiIa. Apu(METHUECKHUe ONepaluu ¢ KOMIUIEKCHBIMU yuciaMu. M3o0paxeHue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAuHATHOH miockocTH. @opmymna Myaspa. KopHu n-oit crenenu u3
KOMILJIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCen Ui pelieHus (QU3NYeCKUuX W



r€OMETPUUYECKUX 3a/1a4.

YpaBHeHusI 1 HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YpaBHEHHUH U HEPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBUs. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPHUYECKHX YPABHEHUH C TOMOINBID TPUTOHOMETPUICCKOU
OKpPY>KHOCTH. PellieHne TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UPPAIIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/bI PEIICHUSI CUCTEM U COBOKYITHOCTEH pallMOHAIbHbIX, UPPAllMOHAIbHBIX,
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX YPABHEHUMH.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PEIICHUIO MAaTeMaTUYeCKUX 3ajaad U
3a/lad M3 pazIUYHbIX oOyiacTell HayKM M pealbHOM >KM3HM, HHTEpIpETalus MOJy4YEeHHBIX
pe3ynbTaToOB.

DyHKIUHN U rpaduKH

I'paduk kommnosunuu ¢yHkuuid. I'eomerpudeckre oOpas3bl YypaBHEHHI W HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

I'padmueckne Meroapl pelieHUs ypaBHEHUNW M HepaBeHCTB. ['paduyeckue MeToJibI
pelIeHus 3a/1a4 ¢ apamMeTpam.

Hcnons3oBanne rpaduxoB (QyHKOUE UIsI MCCIEAOBAHUS IMPOIECCOB W 3aBUCHUMOCTEH,
KOTOpbI€ BOZHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX MPEIMETOB U pealbHON KU3HMU.

Hayana maTteMaTH4ecKoOro aHajaim3a

[IpuMeHeHre TPOU3BOIHON K UCCIICIOBAaHUIO (PYHKIIMIT HA MOHOTOHHOCTh M SKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHne TPOW3BOMHOM JUIsI HAXOXKJACHUS HAWIYYLIEro pEIIEHHsS B MPUKIATHBIX
3a/ayax, AJs ONpeAeNieHUS CKOPOCTH U YCKOpPEHHs IMpolecca, 3aJaHHOro (opmynod wim
rpaguKOM.

[lepBooGpa3Hasi, OCHOBHOE CBOWCTBO MepBooOpasHbIX. [lepBooOpa3Hble 3MeMEHTapHBIX
¢byukuuii. [IpaBuia HaxoXAeHUS TEPBOOOPA3HBIX.

WNurerpain. ['eomerpruueckuii cMbIca UHTErpaia. BeruncieHne onpeaenéHHOro NHTerpaia
o ¢opmyne Herotona-JleitOnumna.

[Ipumenenne wuHTerpana Ais HaXOXKJAEHUS IUIOMAAeH IIockux ¢uryp u o00bEMOB
F€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuit auddepeHmanbHbIX ypaBHeHUH. MaTeMaTuueckoe MOJICIUpPOBaHHE
pEaIbHBIX MPOLIECCOB C MOMOIIBIO AU PepeHIIUANTbHBIX YPABHEHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOT'O AHAJIM3A» (YIJIYBJIEHHBIA VPOBEHL) HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpasIaHCcKOro BOCIIMTAHUS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TIO3WIMHM OOYy4alomerocs Kak AaKTUBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOTO OOIIECTBA, MPEACTABICHUE O MATEeMaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIEHUH, MPOIEAYp TPaxJaHCKOTO OOIIeCTBa
(BBIOOPHBI, OMPOCHI U JAPYroe), YMEHUE B3aUMOJECHCTBOBATH C COIMAIBHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) MAaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTh POCCUNCKOM IPaXKAAHCKOW MJIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIIEMY POCCHUICKONM MaT€MaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSAM POCCHUHMCKUX
MaTE€MaTUKOB W POCCHUUCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJb30BAHUE 3TUX JOCTHUKEHHUU B
JIPYrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME  JIyXOBHBIX  IIEHHOCTEH  poccHilckoro Hapoda, CGHOPMHUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUUECKOTO MOBEICHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JNOCTH>KEHUM HAyKH M JAESITENbHOCTBIO YYEHOTO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OYAYIIETo;

4) 3CTeTHYECKOro BOCIIUTAHHUS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUYAsl 3CTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1ay, PEIICHUH, pacCyKIeHUI, BOCIPUMUMUYMBOCTh K MaTeMaTHYECKUM acHeKTam
pa3INYHBIX BUJIOB HCKYCCTBA;

5) ¢pu3uUecKOro BOCIUTAHHUS:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MaTeMaTHUYECKHE 3HAHUSI B MHTEpEcax 3J0POBOIO
n Oe3omacHOro obpasa >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO (30pOBOE
MUTaHUe, cOANaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, peryispHas GuznyecKasi akTUBHOCTB),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHOM J€ATEIbHOCTHIO;

6) TPya0BOro BOCHIMTAHHUSI:

TOTOBHOCTh K TPYJy, OCO3HaHHE LIEHHOCTU TPYAOIIOOUS, MHTEPEC K PA3IUYHBIM chepam
npodeccHoHaAbHOM NEesSTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIIOKEHUSMU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymed npodeccun U pearn30BbIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTh U CIOCOOHOCTh K MaTeMaTh4eckoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSXKEHUU BCE KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTUIO B PEIICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS

chOPMUPOBAHHOCTh  JKOJOTHYECKON KYyAbTYphl, MOHMMAaHHUE BJIMSHHUS COIMAIBHO-
SKOHOMUYECKHX MPOLIECCOB HA COCTOSHUE MNPUPOJHOM M COLMAIbHOM Cpenbl, OCO3HAHHE
rII00aTBPHOTO  XapakTepa  JKOJIOTMYECKMX  TpoOiieM, OpHUeHTaluss Ha  NpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS peleHus 3afad B 00JIaCTH OKpYKarollel cpenbl, TUIaHWPOBaHUE
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIIEJCTBUMN JUIsI OKPYKAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO



pa3BUTHS HAyKH W OOLIECTBEHHOW MPAKTHUKH, MOHHMMAaHUE MAaTEMaTHYeCKOW HAayKd Kak cepsl
YEJI0BEYECKOM EATEIIbHOCTH, 3TANOB €€ pa3sBUTUSA U 3HAYMMOCTH Ul Pa3BUTHUSA LIMBHIIN3ALUH,
OBJIAJICHUE SI3bIKOM MAaTEMATUKH U MAaTEMaTUYECKOM KYyJIbTYpOH KaK CpEICTBOM II03HAHUS MUDa,
TFOTOBHOCTbH OCYILECTBJIATH IPOEKTHYIO U UCCIIEIOBATEIbCKYIO NESITEIBHOCTh HHIAUBUYaIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTeibHBbIE YHUBEPCAJbHBIE YUeOHbIe 1eiicCTBUS

Bba3oBble jornueckue aecTBU:

BBIABJIATE W XApPaKTCPHU30BATHh CYHMICCTBCHHBIC IMPU3HAKH MATCMATHUYCCKUX 06”I>GKTOB,
MOHATHM, OTHOIIEHWH MEXIy TOHITUAMH, (QOPMYIUPOBATH OIpPEACICHUS]  MOHITHIH,
YCTaHABIWBATh CYIIECTBEHHBIA TMPU3HAK KIACCH(PUKAIMK, OCHOBAHMUS Mg OOOOIIEeHUs U
CpaBHEHUS, KpUTEPUU TIPOBOTUMOTO aHAJIM3a;

BOCIIPUHMMATh, (OPMYIUpPOBAaTh M NpeoOpa3oBbIBATh CYKICHUS: YTBEPAUTEIbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U O6II_[I/IG, YCJIOBHEIC,

BBIABJIATE MATCMATHYCCKHUEC 3aKOHOMEPHOCTH, B3aMMOCBA3U WU IMPOTHBOPCUHSA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBCPKIACHUAX, npeajiaraTtb KPpUTCPpUHN JJIA BBISIBJICHUA
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

ACJIaTb BBIBOJbI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIFHO JOKAa3aTebCTBA MATEMAaTHUYECKUX YTBEPKACHUN (IpsIMble U
OT TPOTHUBHOTO), BBICTPaMBATh AaPTyMEHTAIMIO, NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI;

BBIOMpPATh CIIOCOO peleHns y9eOHOM 3a/1a4uu (CpaBHUBATh HECKOJIBLKO BAPHAHTOB PEIIICHHUS,
BbIOMpaTh HanboJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HaHUs, (POPMYIUPOBAThH
BONPOCHL, (UKCHUPYIOLIUME MPOTUBOpEUHE, MpoOieMy, yCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAaMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCJIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEeKTa, SBJICHHs, MpPOIECcca, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMU, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIBHO (POPMYITHPOBATH 0OOOIICHNS U BBIBOJBI M0 PE3YyJIbTaTaM MPOBEIEHHOTO
HaOIIOICHUS], UCCIIEIOBAHUS, OLICHUBAThH JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
0000I11eHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTaTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH JEPUITUTHI HHPOPMAITUH, JaHHBIX, HEOOXOJUMBIX Ul OTBETAa Ha BOTIPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh HWHGMOPMALMI0O W3 UCTOYHHKOB Pa3NUYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh U HWHTEPIPETHPOBATh HHPOPMAIMIO pPa3IMYHBIX BUIOB U  GopM
MIPE/ICTaBJICHHUS;

CTPYKTYpUpOBaTh  UHPOpMAIMIO, TMPEACTaBIsAT, €€ B  pasnuyHblXx  (opMmax,
WJUTIOCTPUPOBATH TpadUIECKH;



OLICHUBATh HAAEKHOCTH HH(POpPMAIMKA TI0 CaMOCTOSITENBHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHUBHBIE YHUBEPCAIbHBIE YUeOHbIe /1eiicCTBUSA

Oo0uenne:

BOCIIpUHUMATb U (1)0pMy.HI/IpOBaTI) CY)XACHHA B COOTBCTCTBUM C YCIOBUAMH U LCIISIMU
O6HI€HI/I$I, SAICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHUA B YCTHBIX M HNHCBbMCHHBIX
TCKCTAaX, JaBaTb IMOSACHCHUA IO XO4Yy PCIICHHUA 3aJadhd, KOMMCHTHPOBATH HOJIy‘IGHHI:IfI
pe3yabTarT;

B X0Jie OOCYXJIEHHUSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKTA€MOW TEMBI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBaTb HJACH, HALCJICHHBIC HAa MOHCK PCHICHHWA, COMMOCTABIATH CBOU
CYXJEHHUS C CY)KICHHSIMH IPYTUX yYaCTHUKOB JMAJIOra, OOHApYKUBATh Pa3IM4Me U CXOJCTBO
MO3UIINH, B KOPPEKTHOU (hopme hopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHS;

NpCACTAaBIATE PE3YIbTAThl PCIICHUA 3aJa4yud, SKCICPUMCEHTA, HCCICAOBAHHA, ITPOCKTA,
CaMOCTOSITEILHO BBIOMPATh (hopMaT BBHICTYIUICHUS C YIETOM 3aja4d MIPE3CHTAIUU U 0COOCHHOCTEH
ayIUTOPHUH.

PerynsiTuBHbBIC YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pEUIeHHs 3aJaud, BBIOMPATh CHOCOO perieHHsl ¢ y4EToM
UMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBAThH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAJILHBIN HHTEJIEKT:

BJIa/IeTh HaBbIKAMU [T03HABATEIbHOMN peIeKCHN KaK OCO3HAHMsI COBEPILAEMbIX IEHCTBUM U
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3yibTara pelieHusl MaTeMaTUYeCKOoH 3a1a4H;

IPEIBUAETh TPYJHOCTH, KOTOpbIE MOI'YT BO3HHUKHYTh IPU DPELICHUM 3a7a4yd, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAHJAEHHBIX OLIMOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa LEJIH U YCIOBHAM, OObSCHATh IPUUUHBI TOCTUKEHUS
WIA HEAOCTWXKEHMsI pe3ylbTaTOB JEATEIIbHOCTH, HAXOJUTh OIIMOKY, JaBaThb OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

IIOHMMAaTh M MCII0JIb30BaTh MPEUMYILECTBA KOMAHIHON U MHAUWBUAYAJIbHOW pabOThI Ipu
pemieHMM y4eOHBIX 3ajgad, NPUHUMATh 1€JIb COBMECTHOM JEATENIHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHON pPabOThI, paclpelensaTh BUAbI paboT, JOoroBapuBaThbcs, 00CYXKAaTh
IpoLeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPyNIOBBIX (hopMax palboThl (0OCYyXkaeHUs, OOMEH MHEHMH, «MO3rOBbIE
HITYPMBI» M HHBIE), BBINOJHATH CBOIO YacTh PabOThl U KOOPAMHHMPOBATH CBOM JAEHCTBUS C
JIPYrUMHM 4IEHaMHM KOMaHJbl, OLIEHMBATh KAayeCTBO CBOEro BKJIaJa B OOLIMHA HPOAYKT IO

KpUTEPHIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMU B3aUMOJIEHCTBUSI.
INPEJMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kiacce oOydarouiuiicss MOMYYUT CIEAYIOUIUE MPEAMETHBIC
pe3ynbTaThl O OTACIBHBIM TeMaM paboueill mporpaMMbl yueOHOTO Kypca «Anredpa M Hadana
MaTEeMaTHUUYECKOTO aHAJIU3a:

Yucjaa v BbIYMCTIEHUS:



cBOOOJTHO OTMEPUPOBATH MOHATUSAMU: PALIMOHATIBHOE YHCIIO, OECKOHEYHAS TEPHOIYECKast
IpoOb, MPOLEHTHI, WPPAIMOHATIBLHOE YHCIO, MHOXXECTBA DPALMOHAIBHBIX U JCHCTBUTEIHHBIX
quCcell, MOyJb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOICHTHI [T PEICHHS MPHUKIIAJIHBIX 33734 U3 PA3JIMYHBIX OTpacien
3HaHUH U PEATILHOM JKU3HU;

MPUMEHSATHh MPUOIMKEHHBIC BBHIYUCIICHUSI, MpaBUia OKPYIJICHHUS, MPUKHUAKY M OILEHKY
pe3yJibTaTa BBIYUCICHHUIM;

CcBOOOJTHO OIEpPHPOBATH MOHATHEM: CTENEHb C IENBIM IOKa3aTesieM, HCIOJIb30BaTh
MOAXOAAIIYI0 (OPMY 3alHMCH JCHCTBUTEIBHBIX YUCEN JUISl PEIICHHS MPAKTHYECKUX 3ahad U
MIPE/ICTaBICHMS TaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HaTypalbHOU CTENEHHU;
CBOOOJHO ONEpUPOBATh MOHATHUEM: CTENEHb C PALlMOHAIBHBIM TOKAa3aTeNIeM; CBOOOHO
ONEepUPOBATh NOHATUAMU: Jorapudm dyucina, A1eCATUUHbIE U HaTypaJIbHbIE JIOTapu(pMBlI;

CBOOOJHO ONEpUPOBATh MOHSTUSIMU: CHUHYC, KOCHHYC, TAHT'€HC, KOTAaHTE€HC YHCIOBOIO
apryMeHTa;

OTIepUPOBATh MOHATUSIMHU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO OTIEPUPOBATH MOHATUAMU: TOKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS U YPAaBHEHMSI-CIIEACTBHSI, PABHOCUIIbHbIE HEPABEHCTBA;

MPUMEHATh Pa3IUYHbIE METOAbl PEUICHUS PalUOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ] UHTEPBAJIOB ISl PELICHUSI HEPABEHCTB;

CBOOOJHO OMEPHUPOBATH MOHATHUSMHU: MHOTOWIEH OT OJIHOM MEpPEeMEHHOI, MHOTOWIEH C
1enbIMU K03 puiinenTaMu, KOpHH MHOTOYJIEHA, IPUMEHSTH JIEIEHHE MHOTOWIEHa Ha MHOTOWIEH
¢ octatkoMm, Teopemy besy u teopemy Buera miisa peuienus 3anay;

CBOOOJHO OTIEPUPOBATH MOHATUAMU: CUCTEMa JIMHEHHBIX YPaBHEHUH, MaTpHULIA,
ONpEACIUTENb MATPULBl 2 X 2 M €ro TE€OMETPUYECKUM CMBICH, HCMOJb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 Juisl BBIYUCICHUS €r0 3HAYEeHUs], IPUMEHATh ONPEAETUTENH I pelIeHUs
CUCTEMBbI JIMHEMHBIX YpPaBHEHHI, MOJEIUPOBATh PEAJIbHBIE CUTYallUH C MOMOUIBIO CHCTEMBI
JIMHEWHBIX YpPaBHEHHUM, MCCIEJOBAaTh IOCTPOEHHBIE MOJEIN C T[OMOUIBI0 MaTpull H
OIIpEeIETUTENEH, HHTEPIPETUPOBATH MOJTYYEHHBIN pe3yabTaT;

WCII0JIb30BaTh CBOMCTBA IEHCTBUI ¢ KOPHSAMU JUIsI IPpeoOpa30BaHus BbIPAKEHUH ; BBITIOIHSTh
peoOpa30BaHMsI YUCIOBBIX BBIPAKEHUM, COJIEPKAIINX CTEIIEHH C PAllMOHAIBHBIM MTOKa3aTeleM;

WCIOJIb30BAaTh  CBOWCTBAa JIorapu(MOB sl MpeoOpa3oBaHHs  JIOTapU(PMUYECKUX
BBIPAXKECHUMH;

CBOOOJHO OTEPUPOBATH MOHATUAMU: MPpALMOHAJIbHBIE, I0KA3aTEIbHbIE U
Jorapu(MUUEcKue ypaBHEHHsI, HAXOJUTh UX PEUICHHs] C TIOMOIIbI0 PABHOCUIIBHBIX MEPEXO0B
WJIU OCYIIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TpUTOHOMETpUYeckue  GopMmynibl Juis  IpeoOpa3zoBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUI;

cBOOOJTHO ONEPHPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, IPUMEHATD
Heo0xoIuMBbIe (POPMYITBI 7Sl PEIISHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUH;

MOJENUPOBATh pealbHbIE CHUTYyallUM Ha $3bIKe anreOpbl, COCTaBISATh BBIPAKEHUS,
YPaBHEHHUS, HEPAaBEHCTBA IO YCIOBHUIO 3aJaud, MCCIEIOBATh IIOCTPOCHHBIE MOJAEIU C
MCIOJIb30BaHMEM armapara ainreopsl.

DyHKIUUHN U TpaQUKH:

cBOOOJIHO ONEpPHPOBATh MOHATUSAMH: (YHKIHMS, CIIOCOOBI 3aJaHusl (YHKIUH, B3aUMHO



oOpatHble (QYHKIMH, KOMIO3UIMA (GYHKIUH, Tpaduk (YyHKUIWHU, BBIIOIHITH 3JEMEHTapHBIC
npeoOpa3oBaHus Tpa@uKoOB QyHKIUH;

cBOOOJTHO OMEpPUPOBATH MOHATHUSAMH: O00JACTh ONPEACTICHHUS U MHOXXECTBO 3HAYCHHUH
GbyHKIMY, HYTH QYHKIIUH, TIPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OIEPHUPOBATH MOHATHUAMHU: UYETHBIE M HEYETHBIC (DYHKIMH, TEPUOIHUECKHUE
(GYHKIMH, TPOMEXKYTKA MOHOTOHHOCTH ()YHKIIMH, MAaKCUMyMbl W MHUHHUMYMBI ()YHKIIHH,
HanOoJIbIIee U HAUMEHbIIIEe 3HaYeHHE (YHKIIUU Ha TPOMEKYTKE;

cBOOOJTHO OIEPHUPOBATH TOHITHUAMHU: CTENEHHAs (QYHKIUS C HATypAIbHBIM U IIEJIBIM
noxaszaTeneM, rpaduk CTeneHHOW (YHKIMHM C HATYpaIbHBIM M IEJBIM IOKa3aTeieM, rpaduk
KOpPHS N-0¥ CTeTeHn KaK (GYHKIIMH OOpaTHOM CTENEHU C HaTypaJbHBIM TOKa3aTeNeM;

OTIEPHPOBATh TIOHATHAMM: JIMHEHHAs, KBaJpaTHYHas W JpoOHO-TUHEWHas (QYHKIHH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OTIEPHPOBATH TOHSATHIMH: TOKa3aTeiabHas U JorapudmMudeckas (QyHKIUH, UX
CBO#CTBA ¥ IpaMKH, UCIIOIH30BATh UX TPAPUKH VIS PEIICHUS YPaBHEHUI;

CBOOOJTHO OTIEpUPOBATH TMOHATHSMHU: TPUTOHOMETPUYECKash OKPYKHOCTh, OTIpE/ICICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YNCIOBOTO apTyMEHTa;

WCTIONB30BaTh Tpadukn (QyHKIMHA IUTS WCCIETOBAHUS IMPOIECCOB W 3aBHUCUMOCTEH TpH
peleHnn 3a1ad U3 JPYruX y4eOHBIX MPEAMETOB W pealbHOW KHM3HH, BBIPAKATh (OpPMYyJIaMH
3aBHCHMOCTH MEXIY BEITMUYNHAMH,

Hayana MmaTeMaTH4ecKoro aHajan3a:

CcBOOOJTHO OIEpUPOBATH MOHATHUSAMH: apu(MeTHUecKass U TeoMeTpHyecKas Mporpeccus,
OCCKOHEYHO YOBIBAIOIAss TEOMETPHYECKas MPOTPECCHs, JUHEHHBIM U SKCTIOHEHITHATBHBIA POCT,
(dbopmyIa CII0KHBIX IPOIICHTOB, UMETh MPECTABICHNE O KOHCTAHTE;

WCIIOH30BATh TPOTPECCHH IS PEHICHHS PEabHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa;
CBOOOJTHO OTIEPHPOBATH TIOHATHSIMHU: MIOCTIEIOBATEIBHOCTb, CIIOCOOBI 3aaHuUs
MOCIIEIOBATEIHLHOCTEH, MOHOTOHHBIC i OTPAHWYCHHBIC MTOCIIEA0BATEILHOCTH, TOHUMATh OCHOBEI

3apOXKICHUS] MATEMaTHYECKOTO aHaJIi3a KaK aHaIn3a OECKOHEYHO MaJlbIX;

CBOOOJTHO ONEPHPOBATh MOHSATUSIMH: HENpPEPhIBHBbIC (YHKIUH, TOYKH pa3pbiBa rpaduka
(GhyHKIIMH, aCUMITOTHI rpadrka QyHKITUH;

CBOOOJTHO OIEpPHPOBATH TOHATHEM: (YHKIUS, HENpEephIBHAsS Ha OTpPE3Ke, IPUMEHSTH
CBOWCTBA HETIPEPHIBHBIX (DYHKIIMIA [T PEIICHHS 33/1a4;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: nepBasi ¥ BTOpasi MPOU3BOIHbIC PYHKIIHH,
KacaTenbHas K rpaduky QpyHKINU;

BBIUMCIIAT TPOM3BOJTHBIC CYMMBI, IPOW3BEICHUS, YAaCTHOTO M KOMIIO3HUIUH JIBYX
(GyHKIUH, 3HATh TPOU3BOJIHBIC DIIEMEHTAPHBIX (PYHKIIUH;

UCIIOJIb30BaTh TEOMETPUUYCCKHI U (PU3UUCCKUIN CMBICIT TIPOU3BOHOM JIJIsl pEIICHHUS 3a/1a4.

MHoxecTBa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpallMU HaJl MHOKECTBAMH;
HCIO0JIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH armapar Jisi OMUCaHUS peaTbHBIX MPOILIECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB;

CBOOOJITHO ONEpUpPOBaTh MOHATUAMU: OIpEJAEIeHUe, TeopeMa, YpaBHEHHE-CIEeICTBUE,
CBOMCTBO MaTeMaTH4YEeCKOT0 OOBEKTa, JI0Ka3aTeIbCTBO, PABHOCWIbHBIE YpaBHEHHS U
HEpaBEHCTBA.

K xonmy oOyuyenus B 11 kJacce oOydaromuiicsi MOJYYHUT CIEIyIOLIIUE NpPEIMETHBIE
pe3ynbTaThl O OTACIBHBIM TeMaM paboueil MmporpaMMbl yueOHOTO Kypca «Anrebpa v Hauvama
MaTeMaTH4YEeCKOTO aHAIN3a»:



Yucia 1 BBIYUCICHHUSA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: HaTypaJbHOE U LEJI0€ YUCIIO, MHOXKECTBA
HaTypaJIbHBIX U LIEJIBIX YMCEJI, UCIIOJIb30BaTh MIPU3HAKU AeanMocTH 1enbix uncen, HOJ u HOK
HAaTypaJbHBIX YUCEN IS PEIICHUS 3a]1a4, IPUMEHATh aroput™ EBknnaa;

cBOOOJTHO OTIEPHPOBATH MOHSATHEM OCTaTKa 110 MOJIYJIIO, 3aIIMChIBATh HATYpaIbHbIC YHCIa B
Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: KOMIUIEKCHOE YMCIIO H MHOXKECTBO KOMIUIEKCHBIX
qucell, IPEJCTABIATH KOMIUIEKCHBIE YHCIIa B aJlreOpanyecKoil 1 TPUrOHOMETPUUECKOH (opMe,
BBITIOJTHATH apU(METHYECKHE OTIepaly C HUMH U H300pa)kaTh Ha KOOPMHATHOHN TIOCKO CTH.
YpaBHeHUsS] M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUAMU: VUPPALMOHAIIBHBIE, I0KA3aTEIbHBIE U
Jorapu(MUUECKUe HEPaBEHCTBA, HAXOJUTh UX PELICHHSI C TOMOIIbIO PABHOCUIIBHBIX IEPEXOJI0B;
OCYILIECTBJISITH OTOOP KOPHEN MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHUS; CBOOOTHO
OTIEpUPOBATh NOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATh HEOOX0IUMbIE (DOPMYJIBI
JUISl pEIEHNsI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATHh MOHITHIMH: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB,
PAaBHOCHJIBHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUS, HAXOJUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEMN
palOHaIbHBIX, HPPALUOHATbHBIX, TOKAa3aTeNbHBIX W JIOTApU(PMUUYECKHX YpaBHEHUH H
HEPaBEHCTB;

pelaTh panroHanbHble, UppallMOHAIbHbIE, T0OKa3aTelbHbIE, IOTApU(MUUECKHUE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COJAEPIKAIINE MOLYIN U ITapaMETPHI;

MPUMEHATH rpaduueckre METOAbI Ul PELICHHUs ypaBHEHUI 1 HEPABEHCTB, a TAKKE 3a7a4 ¢
napaMeTpamy;

MO/IEIIMPOBATH PEATIbHBIE CUTYALINHU HA SI3bIKE aJIreOphl, COCTABIIATH BbIPAKEHUS, ypaBHEHMS,
HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 3a/1a4M, UCCIIEJOBATh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM allllapaTa ajareOpsl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ynbTraT. @yHKIUH U
rpaguxu:

CTPOMTH IpapUKH KOMIO3ULIUU PYHKIUHI ¢ TOMOILBIO 3JIEMEHTAPHOTO UCCIIEOBAHUS U
CBOMCTB KOMITO3HUITMH ABYX (YHKIIHA;

CTPOMTh F€OMeTpUUECKHe 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

cBOOOJIHO ONEPUPOBATH MOHATHAMMU: I'padMKU TPUTOHOMETPHUECKUX QYHKLUI; IPUMEHSATh

(GyHKUIMY 17151 MOJETTMPOBAHUS U UCCIIEJOBAHUS PEAJIbHBIX ITPOLIECCOB.

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

UCIOJIb30BATh POU3BOJHYIO /sl UCCIIEOBAHUS (PYHKLIMU HA MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0/UTh HauOOJIbIlIee U HAaUMEHbIlIee 3HaUeHUs (PYHKIIMN HENPEPbIBHON HAa OTPE3KE;



HCIOJIb30BaTh MPOU3BOJIHYIO JUTSI HAXOXKICHHUS HAWIYUYIIETO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJE COIMATLHO-YKOHOMHYECKUX, 3aJadyaxX, Uil OMPEIEICHHUS CKOPOCTH U YCKOPCHHUS
mporecca, 3a1aHHOTO GOPMYIIOi UITH TPaPUKOM;

CBOOOHO OTICPUPOBATH MOHATHIMHU: TIEpBOOOpa3Has, ONPeACIEHHBIA HHTETPAJI, HAXOAUTh
MEepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIHMA W BBUUCIATH HWHTErpan mo ¢opmyne HproToHa-
Jleibuumna;

HAXOJHUTh IUIOMAIH IIOCKUX (PUTYP B 0OBEMBI TEJ C IIOMOIIBI0 HHTETPANIA; UMETh
MIPEJICTABICHHE O MATEMATHICCKOM MOJICITUPOBAHUY Ha MPUMEPE COCTABIICHUS
i depeHIInaTbHBIX YPABHCHHIA,

pelaTh MPUKIAJIHBIE 33J]a4d, B TOM YHUCJIEC COIMATBHO-IKOHOMUYECKOTO M (DPU3HUECKOTO
XapakTepa, CpeICTBAMHA MaTeMaTHIEeCKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudyecTBO 4acoB

Ne HaumeHnoBanue pa3esioB U TeM Bcero Kontposbubie | IpakTuieckue | Jjexrponnbie (uudposbie)

n/n MPOrpamMmmbl padoTsI padoTsl o0pa3oBaTebHbIE PecypcChbl
MHO0KecTBO AJeHCTBUTENBLHBIX YHCE.
Muorotnens. PanoHanbHbIe 24 1 0 httDs://resh.edu.ru/subiect/lesson/5100/
ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPABHEHUN
Dymicpn u rpaguku. Crenennas 12 1 0 httDs://resh.edu.ru/subiect/lesson/5175/
(YHKIMS C LIETBIM IT0Ka3aTeaemM
ApumeTneckuii KOperb N-ok https://resh.edu.ru/subiect/lesson/5498/
crenenu. MppamonanbreLe 15 1 0 https://resh.edu.ru/subiect/lesson/5569/
ypaBHEHUS
[Moka3arenbHast QYHKIIHS. 10 1 0 https://resh.edu.ru/subiect/lesson/5627/
IToka3zaTenbHbIEC YpaBHEHUS https://resh.edu.ru/subiect/lesson/4731/
Jlorapupmuueckas (yHKIIHS. 18 1 0 https://resh.edu.ru/subiect/lesson/4732/
JlorapudmMudecKie ypaBHCHHS https://resh.edu.ru/subiect/lesson/3852/
T PHIOHOMETPHHECKHE BHDAKEHILS 1 https://resh.edu.ru/sub?ect/lesson/63l4/
S 22 1 0 https://resh.edu.ru/sub!ectllesson/6321/

https://resh.edu.ru/subiect/lesson/6319/
[TocnenoBaTeNbHOCTH M IPOTPECCUN 10 1 0 https://resh.edu.ru/subiect/lesson/3778/
Henpepeisibie hysKIui, https://resh.edu.ru/sub?ect/lesson/3976/
Mpowssozsas 20 1 0 https://resh.edu.ru/sub!ectllesson/3966/
https://resh.edu.ru/subiect/lesson/3987/

TToBTOpenwue, 0606IIeHNE, 5 5 0 https://resh.edu.ru/subiect/lesson/5138/

CHCTeMaTHu3alus 3HaHuH

https://resh.edu.ru/subiect/lesson/4739/



https://resh.edu.ru/subject/lesson/5100/
https://resh.edu.ru/subject/lesson/5175/
https://resh.edu.ru/subject/lesson/5498/
https://resh.edu.ru/subject/lesson/5569/
https://resh.edu.ru/subject/lesson/5627/
https://resh.edu.ru/subject/lesson/4731/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/subject/lesson/3852/
https://resh.edu.ru/subject/lesson/6314/
https://resh.edu.ru/subject/lesson/6321/
https://resh.edu.ru/subject/lesson/6319/
https://resh.edu.ru/subject/lesson/3778/
https://resh.edu.ru/subject/lesson/3976/
https://resh.edu.ru/subject/lesson/3966/
https://resh.edu.ru/subject/lesson/3987/
https://resh.edu.ru/subject/lesson/5138/
https://resh.edu.ru/subject/lesson/4739/

OBIIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOIT'PAMME
11 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHnoBaHue pa3esioB U TeM Bcero Kontposbubie | IpakTuieckue | Jjexrponnbie (uudposbie)
n/n MPOrpamMmmbl padoThI padoTsl o0pa3oBaTebHbIE pecypchl
1 Hcenenosannue dyKipit ¢ nomMompIo 22 1 0 httDs://resh.edu.ru/subiect/lesson/6195/
IIPOU3BOJHOUN
httDs://resh.edu.ru/subiect/lesson/4037/
2 [lepBooOpa3Has ¥ UHTErpa 12 1 0 i
https://resh.edu.ru/subiect/lesson/6117/
I'paduku TpUroHOMETPHUUECKHUX
3 dyHKmit. TPUrOHOMETPUUYECKHE 14 1 0 https://resh.edu.ru/subiect/lesson/6118/
HEPABEHCTBA
4 MppaunonanbHbie, OKasaTebHEIC 1 24 1 0 https://resh.edu.ru/subiect/lesson/4155/
sorapuMuvecKue HepaBeHCTBA
https://resh.edu.ru/subiect/lesson/4115/
5 KomriekcHbie uncia 10 1 0 .
https://resh.edu.ru/subiect/lesson/6120/
6 HarypanpHble U nelnsie yncia 10 1 0 https://resh.edu.ru/subiect/lesson/4931/
CucreMsl palluOHAJIbHbIX,
7 HPPALHOHATBHBIX TOKA3ATCIbHBIX U 12 1 0 https://resh.edu.ru/subiect/lesson/4134/
Jorapu(MUUECKUX ypaBHEHHIA
S 3agauu ¢ napameTpamu 16 1 0 https://resh.edu.ru/subiect/lesson/4163/
9 HosTopenne, 0606memfe’ 16 2 0 https://resh.edu.ru/subiect/lesson/4934/
cucreMatTu3danus 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOIT'PAMME
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https://resh.edu.ru/subject/lesson/4037/
https://resh.edu.ru/subject/lesson/6117/
https://resh.edu.ru/subject/lesson/6118/
https://resh.edu.ru/subject/lesson/4155/
https://resh.edu.ru/subject/lesson/4115/
https://resh.edu.ru/subject/lesson/6120/
https://resh.edu.ru/subject/lesson/4931/
https://resh.edu.ru/subject/lesson/4134/
https://resh.edu.ru/subject/lesson/4163/
https://resh.edu.ru/subject/lesson/4934/

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

* Maremaruka. Airebpa ¥ Hadaima MareMaTH4ecKoro aHanmmsa, 11 kmacc/ Mepainsik AL,
Homuposckuii JI.A., Ionskos B.M.; nox pexakiueit [Togonsckoro B.E., OGmiecTBo ¢
orpaHuueHHOM oTBeTcTBEeHHOCThIO M3naTenbckuil uentp « BEHTAHA-I'PA®»; AknmonepHoe
obmectBo «M3natenbetBo «IIpocBemnieHue

* MaremaTtuka. Anrebpa U Hadajla MaTeMaTH4eCKoro aHanusa, 11 kmacc/ Mep3nsk AT,
Homupogckuii JI.A., Tlonskos B.M.; nox pexakmueit [Togonsckoro B.E., OGmiecTBo ¢
orpaHuueHHOM oTBeTcTBeHHOCTHIO M3naTenbekuii nentp « BEHTAHA-I'PA®»; AkiimonepHoe

obmectBo «M3natenbctBo «IIpocBemnieHuey

METOIUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

* MaremaTtuka. Anrebpa u Hadajla MaTeMaTHIecKoro aHanusa, 11 kmacc/ Mep3msak AL,
Homupogcknii JI.A., Tlonskos B.M.; nox pemakiueit [Tomonbckoro B.E., O6mectBo ¢
orpaHn4eHHOM oTBeTcTBeHHOCThIO M3naTensckuii uentp «BEHTAHA-I'PA®»; AxkunonepHoe

obmectBo «M3natenbcTBo «IIpocBemieHuey

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
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