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MOSACHUTEJIBHAS 3AITUCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHAlIM3a» SBISETCS OJHUM H3
HanOoJiee 3HAYUMBIX B IPOrpaMMe CpeaHero oOmero oOpa3oBaHMsA, TOCKOJBKY, C OJHOU
CTOPOHBI, OH O0ecleYuBaeT MHCTPYMEHTAIbHYIO 0a3y Ui HU3y4eHHs BCEX €CTECTBEHHO-
HAy4HbIX KYpCOB, a C ApPYroil CTOpPOHBI, (POPMHUpPYET JIOTUYECKOE M aOCTPAaKTHOE MBIIICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIUMOM Il OCBOEHHSI HMH(OpPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JAUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHUBEPCAJIBHBIM  SA3BIKOM COBPEMEHHOM HayKH, KOTOpas
(bopMynupyeT CBOU TOCTHKEHUS B MaTeMaTHYeCKOl (opme.

VY4eOHbIi Kypc anredppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHUMHHU, OWOJIOTHUH, TOHMMAHUS OCHOBHBIX
TEHJEHUUH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM JXKM3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO MHCIOJIb30BaTh UX JUIs
JAIBHEWUINET0 o00pa3oBaHUWs W B IIOBCEJHCBHOM JKM3HH. B TO JkKe BpeMs OBJaJICHUC
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU alreOpbl U MaTeMaTU4YECKOIO aHalIMu3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBaTh
YTBEPXKJICHHSI ¢ IOMOIBIO UHAYKIMHM U PACCYXIaTh JAEAYKTUBHO, UCIOJIb30BaTh 0000IEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIIICHHE.

B xone m3yueHus ydyeOHOro kypca «Anrebpa M Hayala MaTeMaTHUYECKOro aHaIu3a»
oOyyaroliyecs: IMOJIy4aloT HOBBIM ONBIT pelleHUs MNPHUKIAJHBIX 3aJad, CaMOCTOSITEIbHOI0
MOCTPOCHHUS MAaTEMaTHYECKUX MOJENeH pEaNbHbIX CHTYallud, WHTEPIPETAlMH TOJYYESHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NMPUMEPaMU MAaTEMaTUYECKMX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKE U
UCKYCCTBE, C BBIJAIOIIMMUCS MaTEMAaTUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblll Kypc 007a1aeT 3HAYUTEIbHBIM BOCHHMTATENBHBIM MOTEHIIMATIOM, KOTOPBIN
peanusyercss Kak 4depe3 ydeOHBIM MarepHal, CHocoOCTBYIOUUN (OPMUPOBAHHMIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 crnenupuky ydyeOHOM  JesTeNnbHOCTH, Tpelyromen
IOPOJOJDKUTEIBHON  KOHIIEHTpPAllMM  BHHUMAHMS, CAaMOCTOSITENIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHBIN pe3ysbTaT.

B ocHoBe meroauku o0ydeHus anrebpe M HayajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
NeSITeTbHOCTHBIN MMPUHIUT 00Y4IEHUSI.

B cTpykType yueOHOro Kypca «Anredpa u Hadyana MaTeMaTUYeCKOro aHallu3a» BbIAETICHbI
CJIEAYIOIINE CO/EPIKATEIbHO-METOJMUeCKue JIUHUU: «Yucna W BblUMCIEHUsA», «DyHKIUM U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Havana MaTemaTrueckoro aHanuszay, «MHOXecTBa U
Joruka». Bce OCHOBHBIE conep)KaTeIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSHKEHUU
JIBYX JIeT oOy4eHMsI Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOIHSIS IPYTr
Jpyra ¥ TOCTENEHHO HACHIIIAACh HOBBIMU TeMaMM M pasjenamu. JlaHHBIA ydeOHbBIH Kypc
ABIIIETCS. WHTETPaTHBHBIM, IIOCKOJBKY OOBEIMHSET B ce0e coJiepiKaHue HEeCKOJbKUX
MaTeMaTHYECKUX TUCIHIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHS, MaTeMAaTHYCCKH aHaIn3,
TEOpHsl MHOXECTB, MaremaTuyeckas joruka u jpyrue. [lo mepe Toro kak oOydaromuecs
OBII/IeBalOT BcE Oojiee MIMPOKUM MaTEMaTHUECKUM ammaparoM, Y HHUX I10CJIEI0BaTEIbHO
dbopMupyeTcsi U COBEPIICHCTBYETCS yMEHHE CTPOUTHh MaTeMaTHYEeCKyl0 MOJIENb peabHOM
CUTYalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHWH YYeOHOTO Kypca, sl pelIeHUs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHONH MaTeMaTHYeCKOH 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBeET.

CopepxxaTenpHo-MeTOAMYECKass  JMHUA  «Yucnma M BBIYMCIEHMS)» — 3aBepIIaeT
(opMHpOBaHNE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YMCEI, KOTOpOE OBLJIO HAa4yaTo Ha
YpOBHE OCHOBHOTO 0011iero oOpaszoBanus. Ha ypoBHe cpeanero oOrmero oOpazoBanusi ocodoe



BHUMaHue yzaemnseTcss GOopMHUpPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCIIEHUH, BKIIIOYAIOLIUX B
ce0si MCIONb30BAaHME PA3IMYHBIX (POPM 3alMCH YHCIA, YMEHHE JIeNaTh MPHUKHUIKY, BBIIOIHAThH
npUOIMKEHHBIE BBIUYMCIIEHUS, OLICHUBATh YHCIIOBBIE BHIPAYXKEHUS, padOTaTh C MAaTEMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOUIMMCSI MHOXECTBA HATYPaJIbHBIX, IENbIX, PAllMOHAIBHBIX U
JIEMCTBUTEINIbHBIX YHMCEIN JOIMOIHSAOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcesl. B KaxmoM u3 3Tux
MHOXECTB PacCMaTpPUBAIOTCSl CBOMCTBEHHBIE €My CHelM(pUUECKUe 3a/1a4 U ONEPaAIUH: JIeTICHUE
HAIIeJIO, ONEPUPOBAHME OCTaTKaMM Ha MHOXECTBE IIEJBIX 4YHCEd, OCOObIe CBOMCTBa
paloHaIbHBIX U UPPALMOHATBHBIX UYMCeN, apu(pMeTHyecKue Oomepaluu, a TakKe H3BICUCHUE
KOpHS  HAaTypaJIbHOW  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX uucen. braronmaps
[IOCJIEIOBATEIIbHOMY  PAaCIIMPEHHUIO Kpyra HCIOJIB3YeMBIX YHCEI M 3HAKOMCTBY C
BO3MOXXHOCTSIMH UX TIPUMEHEHUS JJIS1 PELICHUs PA3JIMYHbIX 337a4 (POpMUPYETCS IPECTaBICHNUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKHU U €€ pOJIM B IOCTPOCHUH MOJIEIEH pealbHOIO MUPA, IIIUPOKO
UCIOJIB3YIOTCSI 0000IIeHIE U KOHKPETH3AIHSI.

JIunus «YpaBHEHUS U HEPABEHCTBA» pPEAJIU3YETCsl HAa NPOTSKEHUM BCETO OOydueHHUS Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMsl, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
MPEelyCMOTPEHO PEIlIeHUE COOTBETCTBYIOIIMX 3aad. B pe3ynpTare oOydaromniyecs OBIaJeBAlOT
pa3IMYHBIMM ~ METOAAMHU  PEIICHUS palUOHAIbHBIX, HWPPALMOHAIBHBIX, OKA3aTEJbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKHX ypaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXe 3a/ad,
coxepxamux napaMmerpsl. [lonydeHHble yMEHMsI IIMPOKO HMCHOJIB3YIOTCS IIPU HMCCIEIOBAaHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOAHOMN, TPU PEIICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHbIINX 3HaueHU Gynkuuu. JlanHas copepkaTenbHas JIMHUS BKIIOYAET B
ceOs1 Takke (QOpPMHpPOBAHHME YMEHHUH BBINONHATH Pacué€Thl MO Qopmynam, Mpeodpa3zoBaHUs
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHUM, a TAK)KE BBIPAKCHUM,
coJepXkalx creneHd M Jorapudmel. braromaps u3yueHuro anredpanyeckoro marepuana
OPOMCXOOUT JalbHEHIee pa3BUTHE AJITOPUTMUYECKOIO U aOCTPAaKTHOTO  MBIIIICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHM, pabOTbhl C CUMBOJIBHBIMU
dbopMamu, IpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraer 3pQGeKTUBHbIE HHCTPYMEHTHI JJIsl pellIeHHs MPAKTUUYECKUX M €CTECTBEHHO-
Hay4HBIX 3a7a4, HalJIHO JEMOHCTPUPYET CBOU BO3MOKHOCTHU KaK SA3bIKa HAYKH.

CopepxarenbHo-MeToanuYecKass JUHUS «DyHKUMU U rpaduKu» TECHO MepervieTaercs ¢
IpYTMMHU  JMHUSIMM ~ y4eOHOro  Kypca, IIOCKOJIbBKY B KaKOM-TO  CMbIcie  3a7aér
[OCJIEIOBATEIbHOCTh ~ U3Y4Y€HUs  Marepuana. V3ydeHue  CTENEeHHOHM, IOKa3aTeNIbHOU,
norapupMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOICTB U rpauKOB, UCIOIB30BAHNE
GyHKIOMN Ui pemieHust 3a1ad U3 JIpYrux Y4eOHBIX IMPEAMETOB U pPEaJbHOW JKHU3HHM TECHO
CBSI3aHO KaK C MaT€MaTUYECKMM aHAIM30M, TaK M C pEHICHUEM ypaBHEHUM W HepaBeHCTB. [Ipm
3TOM OOJbIIOE BHHMMaHUE yaensercs (OPMHUPOBAHMIO YMEHHUS BbIpakaThb (QopMmysiaMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, HCCIEI0BATh MOJyYeHHbIE (DYHKIUH, CTPOUTH
ux rpaduku. Marepuan STOH cojep)KaTeNbHON JIMHMM HalleJeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMHM B Pa3IUYHON (opMme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero wu3yueHume crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHHI0 W KOHKPETH3aIHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas nuHusA «Hadama maTeMaTHyecKkoro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYEeCKUX, TaK U MPUKIAAHBIX 33/1a4, JTOCTYIHBIX 00ydJaroumumcs,
TaK KaK y HUX IMOSIBJIIETCS BO3MOXXHOCTh CTPOUTH I'paUKU CIOKHBIX (QYHKLUUH, ONPEAENATh UX
HauOOoJbIIME U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IIoMaan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM W YCKOpEHHMs ImporeccoB. JlaHHas coxaepxkaTesnbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHSI MAaTEMaTHYECKUX MOJEJIEN pEalbHbIX CHUTyalud, I03BOJIAET



HaXOJUTh HAWIydylllee peIIeHUEe B MPHUKIATHBIX, B TOM YHUCJIE COLUAIBHO-KOHOMUYECKHUX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOI'O aHajiu3a CIOCOOCTBYET pPAa3BUTHUIO
abCcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIUICHHS, (JOPMHUPOBAHUIO YMEHHM
pacrio3HaBaTh IPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTBe. OOyuaromuecs
Y3HAIOT O BBIAAIOIIUXCS pe3yJbTaTax, MOJIYYEHHBIX B X0JI€ Pa3BUTHs MaTeMaTUKH KaKk HayKu, U
00 ux aBTOpax.

CopnepxatenpHo-MeToauYeckass JuHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B cels
JJIEMEHTBl TEOPUHM MHOXECTB M MAaTEeMAaTH4EeCKOH JIOTMKU. TeopeTHKO-MHO)KECTBEHHbIE
IPEICTaBICHNs MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTUKU W IpeJlaraloT Haubosiee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIOMIMN BCE pa3feibl MaTeMaTUKU U e€ MPUIIOKCHHWH, OHU
CBSI3BIBAIOT pa3Hble MAaTEMATHUECKUE TUCIUILIMHBI U UX MPHJIOKEHHS B eAuHOoe 1eioe. [Toatomy
BRXHO JIaTh BO3MOXHOCTb OOy4arolleMycsl IMOHHUMATb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHMKH M MCIIOJIb30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MbICied. [Ipyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJeIyeT NMPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
00OCHOBaHMH M  CJIEIOBaHHE OINpEACHEHHBIM IpPaBUJIaM IOCTPOEHUSI JOKA3aTENbCTB.
3HAaKOMCTBO C 3JIEMEHTaMHU MaTeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOIO
MBILIEHUS] 00Y4aroIUXcsl, O3BOJISIET UM CTPOUTh CBOM PACCY)KJEHHsSI Ha OCHOBE JIOTHUECKUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTeMaTHYECKOTO aHAIN3a» TMPUCYTCTBYIOT
OCHOBBl ~ MaTE€MAaTUYECKOI'O  MOJEIMPOBAHHUSA,  KOTOpble  IPHU3BaHbl  CHOCOOCTBOBAThH
(OpPMHPOBAHNIO HABBIKOB IOCTPOCHMS MoOJENEH pealbHbIX CHUTYalMi, HCCIEIOBaHMUS 3THX
MOJIeNiell C TOMOIIBIO ammapara ainreOpbl W MaTeMaTHYeCKOTO aHalu3a, WHTEPIpeTalnuu
MOJYYCHHBIX PE3yNbTaTOB. Takue 3aJaHusl BIUIETCHBI B KaXIbIM M3 Pa3[elioB MPOTPAMMBL,
MOCKOJIbKY BECh Marepuai yueOHOro Kypca IIUPOKO HCIOJIb3YETCs Ui PELIeHUs MPUKIaTHBIX
3agad. Ilpm pemeHuMM peanpHBIX NPAaKTUYECKUX 337ad  oOydarolluecss pa3BHBAIOT
Ha0JII0/IaTeIbHOCTh, YMEHHE HAaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh IpoOiemMy. JledareabHocTh MO (HOpMHPOBAHHIO
HaBBIKOB peIlIeHHs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCsl B MPOLIECCe U3yUSHHs BCEX TeM y4eOHOro
Kypca «AnreOpa n Hayajla MaTeMaTHYECKOTO aHAITU3a».

Ha uzyuenue yueOHOrO Kypca «Anredpa v Hadyajga MaTeMaTUYECKOTO aHAIM3ay OTBOJIUTCS
272 4aca: B 10 xmacce — 136 vacoB (4 gaca B Henemnto), B 11 kmacce — 136 yacoB (4 daca B
HEJIEIIO).

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTEI 17151 VUEHUKA

Anrebpa u Havana MareMatudeckoro aHanusa. 10-11 kiaccel: yueOHUK Juis
00111e00pa30BaTeIbHBIX OpraHu3aluii: 6a30BbIi U yriuyOneHHslid ypoBau /Anumos LLA. u ap.



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

Yuciia 1 BBIYMCICHUSA

Panponanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB IS pEIICHUs MPUKIIAIHBIX 33134 U3
Pa3JIMYHBIX OTPACiICl 3HAHUHN U PEATbHON KU3HHU.

JelicTBuTenpHble yKcaa. PalyoHalbHble W MppalMOHANbHbIE uyucia. Apudmerndeckue
ornepauuu ¢ JCHCTBUTEIBHBIMHM 4YMCIaMU. MOIyiab NEHMCTBUTEIBHOIO YMCIAa U €ro CBOMCTBA.
[TpuOn>k€HHBIE BBIYMCIIECHUSA, IIpaBWJIa OKPYIJIEHMs, [PUKHUIKA U OLIEHKAa pe3yibTara
BBIYMCIICHUM.

Crenenb ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxonsuieii popmsl
3alACU ACUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YKCJIOBOI0 apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCUHIIbHBIE YpaBHEHUS U ypaBHEHUs-CeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBIE METO/Ibl PELICHUSI LENbIX U IPOOHO-pAlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOYJIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHMS] HPPALUOHATBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHHs. (OCHOBHBIE METOIBI pEHICHUS JOrapu(MHUECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4ecKux ypaBHEHU M.

Pemenne cucreMm JMHEWHBIX ypaBHEHMM. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurenb MaTpUlbl 2X2, €ro reoMETPUYECKHIl CMBICI W CBOWMCTBA, BBIYHUCICHUE €O
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS IS PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
IIPUKIIAIHBIX 3a7a4 ¢ IOMOUIbIO CUCTEMBI JIMHEWHBIX ypaBHEeHUN. lccienoBanne nocTpoeHHON
MOJIEJH C MTOMOUIBIO0 MaTPUIL U OINpeeTUTENEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTYalluH C IOMOIIBI) YPAaBHEHHHN M
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUH M HEPABEHCTB K DPELIECHUI0 MaTEMaTHMUYECKUX 3ahad U
3aJa4 U3 Pa3NUYHbIX 00JacTel HAyKU M peabHON JKHU3HU.

DyHKIUHN U TPadUKH

OyHKMs, crnocoObl 3anaHus (yHKuuU. B3anmHOo oOpatHble ¢yHkiuu. Kommosunus
¢bynkuuit. ['paduk pynkunn. DnemMeHTapHbIe peodpa3zoBaHus TpapuKoB (HYHKIHHA.

OO6nacTp omnpeneneHuss 1 MHOXKECTBO 3HaueHUH ¢yHkuuu. Hynmu ¢ynkuuu. [IpomexyTku
3HaKonocTosHCTBAa. YUETHble M HeuéTHble (QyHkiMu. [lepuoanyeckue QyHkuuu. IIpomexyTkn



MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbI (pyHKiuu. Hanbombinee 1 HauMeHbIee
3Ha4YeHUs (PYHKIUU Ha TPOMEKYTKE.

JluneitHast, KBaApaTUIHAS U IPOOHO-TMHEHHAS PYHKIIMH. DIIEMEHTapHOE UCCIIEAOBAaHNUE U
HOCTPOCHUE UX I'PaPHKOB.

CreneHHas (yHKIMS C HAaTypaJbHbIM M LieJbIM Ioka3areneM. E€ cBoiicTBa m rpaguk.
CpoiicTBa 1 rpaduK KOpHA N-OM CTENeHW Kak (PYHKIMH OOpaTHOM CTENEHH C HATYpaJbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas u gorapupmuueckass GyHKIUM, UX CBOMCTBA U rpaduku. Vcnoabs3zoBaHue
rpa¢ukoB PYHKITUH I pEHICHUS YPaBHCHUM.

TpuroHomerpudeckass OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPHUECKUX (PYHKIUH
YKCJIOBOTO apryMeEHTa.

@OyHKIMOHANIbHBIE 3aBUCUMOCTH B pEaJIbHBIX Ipolieccax U siBiieHUsX. ['papuku peanbHbIX
3aBUCUMOCTEM.

Hauyana mareMaTH4ecKkoro aHajimsa

ITocnenoBaTenbHOCTH, CIIOCOORI 3a1aHUsl OCIed0BaTeIbHOCTEH. MeTo 1l MaTeMaTHYeCKOM
MHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IIOCIENOBAaTENbHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIM3a Kak aHajln3a OECKOHEYHO MaJIbIX.

Apudmerndeckass W TeOMETpHYECKass mporpeccud. beckoHeyHO — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBarOILIEH reoOMETpUYECKON IPOrpecCHH.
JIuHeHbII W DKCHIOHEHLHMaNbHBIA pocT. Yucno e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcnonp30BaHne IPOrPECCUM JUIs PELICHUs] PEAJIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepeiBable ¢yHKIMM M HUX cBoWcTBa. Toukum paspbiBa. ACHMOTOTH TpadUKOB
¢ynkuuii. CBoiicTBa (DyHKIHMI HEMPEPBHIBHBIX HAa OTpe3ke. MeTOo[ MHTEpBaJOB JUIS PEIICHUS
HepaBeHCTB. [IprMeHeHne CBONCTB HEMTPEPBIBHBIX (DYHKLUH /IS peIIeHus 3a/1ay.

[TepBas u BTOpas npousBoAHbIe PyHKIMHU. ONpeneseHue, reOMeTpUIecKuil U GU3NIeCKuit
CMBICI POU3BOAHON. Y paBHEHUE KacaTeIbHOMN K rpaduKy QyHKIIUH.

[TpousBoaHbIe neMeHTapHbIX QyHKUMN. [Ipon3BoaHast cyMMbl, IPOU3BEAEHUS, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Omepalny HajJl MHOXKXECTBAaMU M WX CBoMcTBa. J{uarpammel Ditniepa—Benna.
[IpyMeHeHre TeOopeTUKO-MHOXKECTBEHHOIO ammnapara Jyuisi ONUCAaHUS peajbHBIX IPOLECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTH4YeCKOro  OObBEKTa,  CIIEACTBUE,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHbBIE YPABHEHHUS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbasle u nensie uucna. IIpuMeHeHue NPU3HAKOB AEIUMOCTH IENBIX YHCEN,
HaubOonbImui obmui nenurens (nanee — HOJl) u Haumensiee obiee kpatHoe (nanee — HOK),
OCTAaTKOB IO MOJYJIIO, allropuT™Ma EBKnMIa u1s pemeHns 3a1a4 B LEJIbIX YUCIIAX.

KommnekcHble uncna. AunreOpandeckas W TpUTOHOMETpUYecKas (OpMBI  3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHdyecKrue ornepanun ¢ KOMIUIEKCHBIMU Yuciamu. M3o0paxeHune
KOMIUIEKCHBIX YHCEJI Ha KOOpAMHATHOM miockocTh. @opmyna MyaBpa. KopHu n-oil creneHu u3
KOMIUIEKCHOrO 4ucina. [IpruMeHeHne KOMIUIEKCHBIX YHced JUIsl pelieHdus (U3NYeCKuXx u
F€OMETPUUYECKUX 3ajau.

YpaBHeHHUsS M HEpaBEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.



OT6Op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUH C TOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. PernieHue TpuroHoMeTpuyeCKuX HEPaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeNbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELLIECHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHoBHBIE ~ METOABI  PEIIEHUS CUCTEM U COBOKYIHOCTEH  PAllMOHAJIBHBIX,
UppalMOHATIBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPAaBHEHHM.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEILCHUI0 MAaTEMAaTHMYECKHX 3aJad U
3ajjady U3 pa3iMyHbIX 00JacTell HAayKM M peaJlbHOM JKM3HHU, HMHTEpIpeTalus MOJyYEHHBIX
pE3yJIbTaTOB.

@OyHKUUM U rpapuku

I'padux xomno3uuuu QyHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPJAMHATHOH INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpauKH.

['paduueckue MeToAbl pEUICHWs YpaBHEHHH M HepaBeHCTB. [ 'paduueckue MeETOAbI
peleHus 3a4a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpapukoB (QyHKUIUI A7 HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTUX yIeOHBIX MPEIMETOB U pEaTbHOW KU3HH.

Hayana maTreMaTH4ecKoro aHajaimsa

[TpuMeHeHne MPOU3BOAHON K HCCIEN0BaHUIO (YHKIIUH HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHUH HelTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

IIpuMeHeHre NPOM3BOMHOM JUIS HAXOKJICHHS HAWIYYIIErO DPEIICHUS B IPUKIAIHBIX
3amadax, Ui OINpPENENICHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HOopMyJod WIn
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO NepBOOOpa3HbIX. [lepBooOpasHble 37€MEHTapHBIX
¢byukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

WHurerpan. I'eomerpuyecknii CMbICT MHTErpaia. BerauciieHne onpene€éHHoro nHTerpaina
no ¢popmyine Herorona-Jleitoauna.

[IpumeHeHne uHTErpana Juis HaXOXKJIEHHsS IUIomaned IUIockux ¢uryp u o0BEMOB
F€OMETPUYECKUX TEJ.

[Tpumeps! pemennil nuddepeHmanbHbIX ypaBHEHUH. MareMaTHueckoe MOAEITUpPOBaHNe
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaNbHBIX YpaBHEHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA "
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JUYHOCTHBIE PE3YJIBTATHBI

1) rpaaaHCKOro BOCIUTAHMS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYAIOIIETOCsl KAk AaKTUBHOTO U
OTBETCTBEHHOT'O HIEHA POCCHUHCKOro OOIIeCTBa, MPEICTABICHHE O MaTeMAaTHYECKHX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHM, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI M JPYroe), yMEHHE B3aUMOJICHCTBOBATH C COIMAIBHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTUKEHHSIM POCCHUUCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKaxX, TEXHOJIOTUAX, cepax SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOro  Haponaa, Cc(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUS, CBI3AHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH)KCHUI HAyKHM U JESTENbHOCTbIO YYEHOIO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE  OTHOIIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJau, peHIeHW, pacCyXIeHUu#H, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM aCIeKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOopMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECaxX 370POBOTO
u 0e3omacHoro oOpa3a JXKM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITHI U OTIbIXA, peryispHas Qundeckas akTUBHOCTD ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAHHME IIECHHOCTU TPYAOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npohecCHOHANBEHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U e€ MPHIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSIKEHUU BCEH )KM3HU, TOTOBHOCTh K AKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HallpaBI€HHOCTH;

7) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAHWE BIHUSHUS COIMAJIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOTHON M COIMAIBLHON Cpeabl, OCO3HAHHWE
I00ATFHOTO — XapakTepa  OKOJOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [PUMEHEHUe
MaTeMaTHUYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTH OKPYKAIOUIEH Cpelbl, MIaHUpOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHUMaHHWE MAaTEMaTUYeCKOW HAyKH Kak cepbl
YEJIOBEYECKOUN JEATENbHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH JJISl Pa3BUTHUS IIMBWIM3ALINH,
OBJIQJICHUE S3bIKOM MATEMATHUKU U MAaTEMATUYECKOW KYJIbTYpOU KaK CPEACTBOM MO3HAHUS MUPA,



TOTOBHOCTb OCYHIECTBIIATH IIPOEKTHYIO U MCCIIEN0BATEILCKYIO AEATEIbHOCTD MHAUBUAYAIbHO U
B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue AecTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (GOPMYIUPOBATH ONpEAENiCHUS IOHSITHUH,
YCTaHABIIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(PUKALMKA, OCHOBAHUA Il 0000uIeHus u
CpaBHEHHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTCIbHBIC WU
OTpULATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuYus B (pakTax,
JNAHHBIX, HAONIOACHUSIX W  YTBEPXKACHHUSAX, TNpemjaraTb KPUTEPUH JUISl  BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUeHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSTEILHO JTOKA3aTEebCTBA MATEMATUUYECKUX YTBEPKACHUHN (TIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAUBATh APTyMEHTAIMIO, TPUBOAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BbIOUpaTh cHoco® pemieHus y4yeOHOM 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaWbOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSITCIIEHO —BBIICICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHUE 1eHCTBUA:

HCIIOJIF30BaTh BOIPOCHI KaK HMCCIIEeIOBAaTeNbCKUM MHCTPYMEHT MO3HAHUS, POPMYIUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOPEUHE, MpPOOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MPOBOJIUTh  CaMOCTOSITEJIBHO  CIJITAHUPOBAHHBIA  AKCIIEPUMEHT, HCCIIEIOBAaHHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (DOPMYIIUPOBATH 0OOOIICHHS M BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHUS, OIICHUBAThH JOCTOBEPHOCTH MOTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOILIECCA, & TAK)KE BBIABUTATh MPEAINOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POpPMALMIO W3 HCTOYHUKOB DPA3JIUYHBIX THUIIOB, AaHAJIH3UPOBATH,
CHUCTEMAaTHU3UPOBATh W HMHTEPNPETUPOBATh HMHQPOPMAIMIO PA3IUYHBIX BUIOB ©  (opm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  WH(GOpMAIMIO, TPEACTaBIATH €€ B  pa3iuuHbIX  (¢opMax,
WTIOCTPUPOBATH TpapuuecKy;

OIICHUBATh HAAEKHOCTh HMHPOPMAIIMH TI0 CAMOCTOSATEIHHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS



Oo01menue:

BOCHpI/IHI/IMaTL 158 q)OpMYHI/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBUU C yCJIOBI/ISIMI/I n neisiMu
06H_I€HI/I$I, SICHO, TOYHO, FpaMOTHO BLIpa)KaTB CBOHO TO‘IKy 3peH1/151 B yCTHbIX N IIHUCBbMCHHBIX
TEeKCTaX, JaBaTh IIOSICHEHUS 110 XOJy pEIICHUs 3a/ladyd, KOMMEHTHPOBATh IOJYYCHHBIN
pe3ynbTart;

B XOJIe OOCYXKICHHS 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYXTaeMOH TEMBbI, MPOOJIEMEI,
pemaeMoix'I 3aJa4M, BBICKA3bIBaThb HJACH, HALICJIICHHBIC Ha ITOHCK peIJ_IeHI/ISI, COITOCTAaBJIATE CBOU
CYXKJICHUSI C CYXICHUSMHU JPYTUX YYaCTHUKOB JHAJIOra, OOHAPYKHMBATh Pa3IMuME M CXOJICTBO
MO3UIINIA, B KOPPEKTHOH (hopMe GOpMYITHPOBATh PA3HOTJIACHS, CBOM BO3PAKCHHUS;

HpGI[CTaBJISITB pe3y.]IbTaTBI pGH_ICHI/ISI 3ajJadu, BKCHepI/IMeHTa, HUCCIICAOBaHUA, HpOGKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIJICHHS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOCHHOCTEH ayIUTOPHH.

PeryasiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusauus:

COCTABJIATh IUIAH, aIFOPUTM pEIIEeHUs 3a/lauyd, BBIOMpPATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, IMOLHOHAIBHBIIH HHTEJIEKT:

BJIaJICTh HaBBIKAMU [103HABATEJIbHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HX PpEe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHUs MaTeMaTUUECKOH 3aauu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yibTaTa MEIHM H YCIOBHSIM, OOBSICHATH INPHIUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHsI PE3yJIbTaTOB JESATEIBHOCTH, HAXOJWUTh OMIMOKY, /JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHON pabOThl MpHU
pemeHnr y4eOHBIX 3aJad, MPUHAMATh [EeJNb COBMECTHOM JeATENIbHOCTH, TUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PabOThI, pacmlpenesiTh BUABI padoT, JOrOBapUBATHCA, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMNIOBBIX (popmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBbBIE
HITYPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIICHWBAaTh KAdeCTBO CBOETO BKJIaJa B OOIIMH TPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

MNPEAMETHBIE PE3YJIBTATHBI

K konny oOyuenuss B 10 kiacce oOyyaroluiics MOMYYHUT CIEIYIOIIHE IpeIMETHbIE
pe3ysbTaThl MO OTJACIBHBIM TeMaM pabodell mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»!

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHATILHOE YHCIIO0, OECKOHEUHAs! TepruoanyecKas
IpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JACHCTBUTEIBHBIX
qucell, MOAYJIb IEHCTBUTEIBHOTO YUCIIA;



HIPUMEHSATH IPOOU U MPOLIEHTHI ISl peIleHHs] IPUKIAIHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciel
3HAHUH U PEAIbHOM KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, NPaBHJIA OKPYIJICHUS, MPUKHUIKY M OLEHKY
pe3ysbTaTa BBIYUCICHUH;

CBOOOJHO ONEpUPOBATh IOHSATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaATh
HNOIXOAALIYI0 (OpPMY 3alHCH JCUCTBUTEIBHBIX YMCEN JJIS PEIIeHHs MPAaKTUYeCKHX 3a1ad U
NPECTaBICHUS JAHHBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypallbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PALIMOHATIBHBIM I10Ka3aTeIIEM;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMH: JIOTapu(M dYHcia, NECATUYHBIE W HATypajbHbIC
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OTIEpPHPOBATH MOHATHIMU: APKCUHYC, apKKOCHHYC M apKTAHTCHC YHCIOBOTO apryMEeHTa.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJHO ~ ONEpUpOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPABEHCTBO,
PaBHOCHJIbHBIEC YPABHEHUS M YpPAaBHEHHsI-CIIEICTBH, PABHOCHJIbHbIC HEPABEHCTBA,;

NPUMEHSTHh Pa3IMYHbIE METOJBl PELICHHS PAlUOHAJIBHBIX W JAPOOHO-PALMOHATBHBIX
yYpaBHEHHIA, TIPUMEHITH METO HHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: MHOTOYJIEH OT OJHOW NEepPeMEHHOW, MHOTOWIEH C
HEeNbIMA  KO(QQUIMEHTaMH, KOPHM MHOTOYJICHA, INPUMEHSTh JeJIeHMe MHOrowIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera ans pemenus 3aaay;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHWH, MaTpHIa,
ONpesieNIUTeNb MaTpulbl 2 X 2 W €ro reoOMeTpUYEeCKHH CMBICI, HCIOJIb30BaTh CBOMCTBa
onpenenutens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HHs], IPUMEHATh ONpPEICTUTENN A PelIeHus
CHCTEMBI JIMHEHHBIX YPaBHEHUI, MOJEIMPOBATh PEATbHBIE CUTYAIlMH C TIOMOIIBIO CHCTEMBI
JWHEWHBIX YpaBHEHHH, WCCIENOBaTh IMOCTPOSHHBIE MOJAETH C TIOMOIIBI0 MATpUll U
orpenenuTeneil, HHTEPIPETUPOBATh MOJyYSHHBIH pe3yibTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISl TpeoOpa30BaHus BBIPaKEHHIA;

BBITIOJIHATh ~ MTPEOOpa30BaHUSI  YHMCIOBBIX  BBIPDAKEHHH, COAEP)KAIIUX CTETEHH C
palroHaTFHBIM TTOKA3aTeNeM;

UCMOJIb30BaTh  CBOWMCTBA JIOrapu(MoB [uid  MpeoOpazoBaHMsl  JIOrapu(PMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPHPOBATH  TMOHATHAMHU:  HPpAlMOHAIbHBIE,  TIOKa3aTelbHBIE U
JOTapu(PpMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEIICHHS C IMOMOIIBI0 PaBHOCHIBHBIX MEPEX0JI0B
WM OCYILECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (opMyasl s IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPKEHHIA,

CBOOOJTHO OIEPHPOBATH TOHATHEM: TPUTOHOMETPHUECKOE ypaBHEHHE, IPHUMEHSThH
HEo0Xo1uMble (OPMYIIBI JUTS PEILICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJICIUPOBATh peaJbHble CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAKEHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/ladyd, WCCICI0BATh TIOCTPOCHHBIE MOJEITH C
UCTIOJIF30BaHUEM arnapaTa ainreophl.

DyHKIUHA U TPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (YHKIHSA, CHOCOOBI 3aJaHusl (PYHKLIMH, B3aUMHO
obpatHble (QYHKIIMK, KOMMO3UIMsS (PYyHKIUH, rpaduk (QYHKIIMH, BBHITOIHATH AJIEMEHTapHbBIC
npeoOpa3zoBanusi rpaduKoB PYHKITUH;



CBOOOJTHO OMEpUPOBATh MOHATUAMHU: OOJIACTH ONPEACNICHHS M MHOXKECTBO 3HA4YEHUH
byHKUIMYU, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKLUU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl U MUHUMYMBI (DYHKLUH,
HauOoJIbllIee M HAaUMEHblIIee 3HaYeHNe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: CTENEHHas (YHKIMS C HATypaJbHBIM M LEJIBIM
nokasareseM, rpaduK CTENeHHOH (YHKIMU C HATYpaJbHBIM U IEJIbIM ITOKa3areneM, rpadux
KOPHS N-Oi CTENEeH! KakK (pyHKIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM II0Ka3aTeNIEM;

ONEpUPOBATh MOHATUAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX TPa(PUKOB;

CBOOOJTHO OMEpPHPOBATH MOHATUSMH: IOKa3aTeslbHass M JorapupmMudeckas (QyHKIHUU, UX
CBOMCTBA U IpadMKH, UCIIOIB30BaTh UX I'paUKy JUIsl pEIIEHUs] YpaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: TPUTOHOMETPHUECKAs OKPYKHOCTb, OINpe/eeHue
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apIyMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIUHA A7 MCCIIEAOBAaHMS IPOIECCOB M 3aBUCUMOCTEH TpPHU
peLICHUH 3aJad U3 JPYTruX Y4eOHbIX MPEIMETOB U PEalbHOM KU3HH, BbIpaXaTb (hopMyiaamu
3aBUCUMOCTH MEXJly BETUUYNHAMM;

Hauyana maTeMaTH4eCcKoOro aHajm3a:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apuUPMeTHYecKas U TeOMETpUYecKas MpOorpeccus,
0eckoHEeuHO yObIBarolasi FreOMETPUYECKasi MPOrPeccHsl, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIN pOCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH JUISl PELIEHMSI pEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATh HOHATHSAMH:  TOCIEAOBATENBHOCTh,  CIIOCOOBI  3aJaHUs
M0CJIEI0BATEIbHOCTEN, MOHOTOHHbBIE M OIpPaHMYEHHBIE ITOCIIE/JOBATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(GYHKIIMH, aCHMIITOTHI rpaduka QyHKINY;

CBOOOJTHO OIEpPHPOBATH MOHATHEM: (DYHKIMS, HEMpepbIBHAsh Ha OTpE3Ke, NMPUMEHATh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peIIeHHs 3a/1a4;

CBOOOZHO ONEpUpOBaTh TOHATHUAMHU: T€pBas U BTOpas MPOU3BOJIHBIE (DPYHKIMH,
KacaTesbHas K rpa@uky QpyHKUINU;

BBIYUCIIATh TMPOU3BOJHBIE CYMMBI, TPOU3BEJIEHHs, YacTHOTO W KOMIIO3UIMH JBYX
(GyHKUNH, 3HATh TPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKLUH;

MCIIOJIb30BaTh T€OMETPUUYECKUI 1 (PU3NUECKHUI CMBICI TPOU3BOIHON I PELIEHUs 3a/1au.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMK HaJl MHOXKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCAHUs peabHBIX MPOIECCOB
U SIBIICHUH, IPY PEIICHUH 3a/1a4 U3 JPYTruX y4eOHBIX MPEMETOB;

CBOOOJHO OMNEpUpPOBATh MOHSTUSIMH: OIpeAeNieHue, Teopema, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YECKOro OOBEKTa, JOKa3aTeJbCTBO, pPABHOCHIBHBIE YypPaBHEHUS U
HEPABEHCTBA.

K konny oOyuenus B 11 kiacce oOyyaroluiicss MOMYYHUT CIEIYIOIIME IpeaIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpaMMmbl yueOHOro Kypca «Amnredpa M Havajia
MaTeMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BBIYUCICHUSA:

CBOOOJHO OINEpUPOBaTh MMOHATUSAMH: HAaTypajdbHOE W LEJI0€ YHCIO, MHOXXECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCMOJIb30BaTh NMPU3HAKKU JenuMocTh 1enbix yucen, HOQ u HOK
HaTypaJbHbIX YHCEIN I PELICHUs 3aa4, IPUMEHATh anroput™ EBxinaa;



CcBOOOJIHO OINEPHUPOBATH MOHATUEM OCTaTKa [0 MOJIYJIIO, 3alIMChIBATh HATypaJbHbIC YHCIIA
B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAaX CUUCIICHMUS;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
Yuces, MPeICTaBlIATh KOMIUIEKCHBIE YHCIA B alre0pandyeckoil M1 TpUrOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETUYECKHUE ONIEPALUU C HUMH U N300paXkaTh HA KOOPJMHATHON INIOCKOCTH.

YpaBHeHus1 H HepaBeHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPPALMOHAIbHBIC,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOILBIO PABHOCUIIBHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH MpH pEeIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHNUS;

CBOOOJTHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HEo0XouMbIe (OPMYIIBI TS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTH PELICHHUsI CUCTEMBI U COBOKYITHOCTEN
palMOHANBHBIX, HMPPAMUOHANBHBIX, IIOKA3aTeNbHBIX W JIOrapU(PMHUYECKUX YpaBHEHHH W
HEPABEHCTB;

pewiath palMoOHallbHble, HPPALMOHAIbHbIE, I[OKa3aTelbHblE, JorapuMuUUeckue u
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COACpKAILNE MOYJIN U TapaMEeTpPbl;

NPUMEHSATH TpaguuecKue METOMBI JJIsl PEIICHNUS YpaBHEHU 1 HEPABEHCTB, a TAKXkKe 33134
C ImapaMeTpaMu;

MOJENIMPOBaTh peabHble CUTYallMM Ha s3bIKE aireOpbl, COCTAaBJIATH BbIPAXKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBMIO 3aJauyd, HCCIENOBAaTh IOCTPOEHHBIE
MO/JIENIN C MCIIOJIB30BAHMEM alllapaTa ajareOpbl, MHTEPIPETHPOBATH IMOIYUYEHHBIN pPe3yIbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIMI C MOMOLIbIO 3JEMEHTApHOTO HCCIEIOBaHUS U
CBOWCTB KOMITO3UIIMH JABYX (DYHKIIHIA;

CTPOUTh TeOMETpHYecKHe oOpa3bl ypaBHEHUH M HEPAaBEHCTB Ha KOOPAWHATHOU
IJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATHh QYHKIMU U1 MOAETUPOBAHUS U UCCIEJOBAHUS PEATbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO JUIS HCCIEAOBaHHUS (QYHKIMM HAa MOHOTOHHOCTh H
IKCTPEMYMBI;

HaXOJUTh HauOoJIbllIee U HAaUMEHbIlIee 3HauUeHHs (PYHKIIMHY HEePEepbIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO JUISl HAaXOXKIACHHS] HAWIYYILIEro pelieHusl B MPUKIATHBIX, B
TOM YHCJE COLUAIbHO-DKOHOMUYECKHX, 3aJadax, JJIsl OINpeAeNCHUs] CKOPOCTH MU YCKOpPEHUs
npoiiecca, 3alaHHOro (GopMyIIoit Uil rpaduKkoMm;

CBOOOJTHO ONIEpUPOBATh MOHATUAMU: IEPBOOOPA3Has, ONpeeIEHHBINA HHTErpall, HAaXOAUTh
NepBOOOpa3HbIe 3JIEMEHTAPHBIX (GYHKIUN M BBIYMCIATH UHTerpan mno ¢opmyine HproToHa-
JleliOnuma;

HaXOJUTh IJIOUIA]IU MIIOCKUX (PUTYP U 0OOBEMBI TEJ C IOMOIIBIO HHTETpaa;

MMETh TPEJCTABICHUE O MAaTeMAaTUYECKOM MOJEIMPOBAHMM HA INPUMEPE COCTABIICHUS
nudepeHIaTbHBIX YPaBHCHUH;

pelaTh NPUKIAJAHbIE 33[]a4i, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeACTBAMHU MaTEMaTUYECKOIO aHAJIN3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JueKTponHbIe (1H(pPOBLIE)
Ne HaumeHoBaHue pa3iesioB U TeM
/i nporpaMMbL Beero KOHTpOJ’IBHLIe 06p330BaTe.]II>HLIe PeCypcChl
padoTshI
[ToBTOpeHME Kypca anredpsl 7-9 KnaccoB 4 0

1 Oyukiun 1 rpadukd. CreneHHas QyHKIHS C 12 1 https://resh.edu.ru/
LIEJIBIM TTOKA3aTENEM https://www.yaklass.ru/
MHOKECTBO JICHCTBUTEIBHBIX YHCEIL.

) MuorousieHbl. ParioHaabHble ypaBHEHHS U ” 1 https://resh.edu.ru/
HepaBeHCTBa. CUCTEMBI IMHEHHBIX https://www.yaklass.ru/
YpaBHEHUU

3 ApudmMeTniecKuii KOpeHb N-0ii CTEICHU. 15 1 https://resh.edu.ru/
WppanmoHaibHble ypaBHEHUSI https://www.yaklass.ru/

4 [MokazarenbHas GpyHkius. [lokazaTenbHbIe 10 1 https://resh.edu.ru/
ypaBHEHUS https://www.yaklass.ru/

5 Jlorapudmuueckas GyHKIU. 18 1 https://resh.edu.ru/
JlorapudmMuueckre ypaBHEHHsI https://www.yaklass.ru/

6 TpuroHoMeTpuUECKe BBIPAKECHUS U 29 1 https://resh.edu.ru/
ypaBHEHUS https://www.yaklass.ru/

7 ITocrnenoBarenbHOCTH U POTPECCUH 10 1 https./iresh.edu.ru/

https://www.yaklass.ru/
https://resh.edu.ru/

8 HenpepsiBable pynkiuu. [IpouszBoanas 20 1 https:/Awww.vaklass.ru/

9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 1 0 https://resh.edu.ru/
3HaHUH https://www.yaklass.ru/
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11 KUIIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB M TeM JuaexkTpoHHbIe (LU(poBbHIE)
KoHnTpoJubHbIe
n/n MPOrpaMmmbl Beero o0pa3oBaTesibHbIE pecypchbl
padoThI
1 HUccnenoBanue GyHKIUI C TOMOIIBIO 29 1 https://resh.edu.ru/
IPOM3BOIHOM https://www.yaklass.ru/
https://resh.edu.ru/
2 I1 0 12 1
CPBOODPASHA I HHTCTPall https://www.yaklass.ru/
3 ['paduiku TPUrOHOMETPHYECKUX (HYHKIIUH. 1 1 https://resh.edu.ru/
TpuroHoMeTpHyYECKHE HEPABEHCTBA https://www.yaklass.ru/
4 HppaimoHaibHble, TOKa3aTeIbHBIC U 24 1 https://resh.edu.ru/
JgorapuMuYECKrUe HEPaBEHCTBA https://www.yaklass.ru/
5 KowmriekcHble yncia 10 1 https://vesh.edu. i/
https://www.yaklass.ru/
https://resh.edu.ru/
6 Harypanbnbie u nenbie yncna 10 1 htth: [hww.vaklass.ru/
C
B el B R ——
. P https://www.yaklass.ru/
ypaBHEHU
https://resh.edu.ru/
8 3 16 1
VI € TapavieTpavi https://www.yaklass.ru/
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs https://resh.edu.ru/
9 - 16 0
3HaHUHN https://www.yaklass.ru/
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