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INOACHUTEJIBHAS 3AIINCKA

VY4eOHublii Kypc «Anredpa u Hauyajsa MaTeMaTHYECKOrO aHAIM3a» SBISETCS OOHUM M3 Haubolee
3HaYMMBIX B MPOrpaMME CPEIHEro O0Iero o0pa3oBaHUsl, MOCKOIbKY, C OJHOW CTOPOHBI, OH OOeCIeYyrBaeT
MHCTPYMEHTAIIbHYIO0 0a3y ISl U3Y4YEeHHsI BCEX €CTECTBEHHO-HAYUYHBIX KyPCOB, a C IPYTOi CTOPOHBI, POPMUPYET
JOTHYECKOe H a0CTpPaKTHOE MBIIUICHHE OO0YyYalomuxcsi Ha YpOBHE, HEOOXOJUMOM JUII OCBOCHHSA
nH(pOpPMAaTUKH, OOIIIECTBO3HAHUSA, UCTOPHUH, CIIOBECHOCTHU U JIPYTUX AUCHUILINH. B pamkax qaHHOrO yueOHOro
Kypca o0yuaromuecs OBJIaIeBal0T YHUBEPCATLHBIM SI3IKOM COBPEMEHHOM HayKH, KOTOpasi (GOpMYJIHPYET CBOH
JOCTHKEHHS B MaTeMaTH4ecKkon opme.

VueOHbIll Kypc anreOpbl M Hayajdl MaTEeMaTHUECKOIO aHAJIN3a 3aKJIaAbIBAET OCHOBY MJISI YCIIEHIHOTO
OBJIa/IEHUS 3aKOHAMHU (PU3UKU, XUMUH, OMOJIOrMH, TOHUMAHUsl OCHOBHBIX T€HJIECHIUI pa3BUTHs S3KOHOMUKU U
OOIIECTBEHHON JKHM3HM, ITO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCII0JIb30BaTh UX JJIS JalibHEiero o0pa3oBaHus U B OBCEAHEBHOM xU3HU. B TO xke
BpeMs OBJIaJIeHUE Aa0CTPAKTHBIMU U JIOTUYECKH CTPOTMMH KOHCTPYKLMSAMH anreOpbl U MaTeMaTHYeCKOro
aHajgM3a pa3BUBacT YMEHHME HaXOAMTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTUHHOCTb, JIOKa3bIBaTh
YTBEPKIEHHUSI C TOMOIIBI0 MHAYKIMHA U PacCyXIaTh JAEAYKTHBHO, HCIOJb30BaTh 0000IIeHne WU
KOHKpPETHU3alI0, a0CTparupoBaHue U aHaJIO0IHI0, GOPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBILIUIEHHE.

B X0AC HU3Yy4YCHHA yqe6Hor0 Kypca <<AJ1re6pa N HadaJla MaTeMaTH4YCCKOI'O aHaJanu3a» 06yqa10u1nec;1
moJry4daroT HOBEIM OIIBIT peliCHUA HNPUKIAAHBIX 3ada4d, CaMOCTOATCIBHOI'O ITOCTPOCHHA MATCMATHYCCKUX
MOI[CHCﬁ pPCalIbHBIX CHTyaHI/Iﬁ, HUHTCpHpETAllU ITOJYUYCHHBIX peH.IeHHfI, 3HAKOMATCA C IIpUMCpaMHu
MATEMAaTHYCCKUX 3aKOHOM€pHOCT€ﬁ B IMpUpPOAC, HAYKEC U HMCKYCCTBC, C BBIAAIOIIUMHUCA MATCMAaTUUYCCKUMU
OTKPBITHUAMU U UX ABTOPAMH.

VY4ebHblil Kypc o0siafjaeT 3HaUUTENbHBIM BOCHHUTATENbHBIM MOTEHIIMAIOM, KOTOPBIM peanu3yercs: Kak
yepe3 y4yeOHbI Marepuall, CIOCOOCTBYIOIIMN (OPMUPOBAHHIO HAYYHOIO MHPOBO33pEHUS, TaK U 4Yepes
cneun(uky y4eOHOH JesATeabHOCTH, TpeOylomeld NpPOJODKUTENHOM — KOHLEHTPAllMM  BHUMAaHMUA,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3 MOJYyUYEHHBIN pe3yJIbTarT.

B ocHoBe Metonuku oOyueHus anredpe M HayajlaM MaTeMaTHYeCKOTo aHaJIN3a JIEKUT e TeTbHOCTHBIN
MPUHLIMIT O0Y4YEHHUS.

B crpykrype yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO aHAJIN3a» BBIICIIECHBI CIEAYIONUE
CoJIep KaTeIbHO-METOJUUeCKue TUHUM: «YHucna u BelYHCICHUA», «DyHKIUU U rpaduku», «YpaBHEHHUS U
HepaBeHCTBa», «Hauvana Maremarnyeckoro anamusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE
COJIep KaTeIbHO-METOJUUECKUE JTMHUU U3YYalOTCsl Ha MPOTSHKEHUH JBYX JIET 0Oy4eHHUs! Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHUs, €CTECTBEHHO AOMOJIHAS JIPYr JIpyra M MOCTENEHHO HachllasiCh HOBBIMH T€MaMU U
pasznenamu. JlaHHBIN yueOHBIN Kypc SIBISIETCSI MHTETPAaTUBHBIM, TOCKOJIBKY 00BEIMHSET B ceOe cojepikaHue
HECKOJIbKUX MaTeMaTU4YeCKUX TUCIUIUIMH, TAKUX Kak aireOpa, TPUrOHOMETpHUs, MaTeMAaTUYECKUN aHAu3,
TEOpHUsl MHOXECTB, MaTeMaTu4eckas Jioruka u apyrue. [lo mepe Toro kak oOyuaromuecs OBJIaAeBalOT BCE
0ojiee MHUPOKUM MAaTEMaTHUYECKUM alapaTtoM, y HUX MOCIEI0BaTENbHO (OPMUPYETCSI U COBEPUICHCTBYETCS
YMEHHME CTPOUTHh MAaTEMaTHYECKYI0 MOJENb pPEaJbHOM CHUTyalluu, MPUMEHATh 3HAHUA, IOJIyYEHHBIE NpU
M3Y4YeHHH y4eOHOro Kypca, JUIsl peIIeHUs CaMOCTOSTENbHO cPOPMYyIMPOBAHHON MaTeMaTH4eCKON 3ajauu, a
3aTe€M MHTEPIPETUPOBATH CBOM OTBET.

ConeprkaTenbHO-MeTOANYECKast JIMHUS «Yncina ¥ BBIYUCIICHUS» 3aBepuiacT (GOPMHPOBAHNE HABBIKOB
MCIOJIb30BaHUS JEHCTBUTENBHBIX YHCEI, KOTOPOE OBLJI0 HAYaTO HAa YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs.
Ha ypoBHe cpemnero o6miero oOpa3oBaHus 0co00€ BHUMaHHUE yAeseTcs (OPMHUPOBAHHIO HABBIKOB
pallnOHaJIbHBIX BI:I‘-II/ICJIGHI/II‘/JI, BKIIFOYAKOIIUX B CC6H HCIIOJIb30BAHUC PA3JIMYHBIX (I)OpM 3aIlMCu 4Yuciia, yMCHHUC
JenaTh MPUKHUIIKY, BBITOIHATH MPHOIMKEHHBIC BEIYMCIICHHSI, OLICHUBATh YHCIIOBBIC BRIPAKEHUSI, paboTaTh C
MaTeMaTNn4CCKUMHU KOHCTaHTaMH. 3HaKOMEBIE 06y‘-IaIOIJ_[I/IMC$I MHOXECTBaA HaTypaJIbHbIX, OCIabIX,
paIMOHATIFHBIX M JIEHCTBUTEIBHBIX YHCEN JOTOIHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX Yucell. B Kakaom u3



9TUX MHOXKCCTB paCCMAaTpHUBAOTCA CBOMCTBEHHEIC cMy CHeI_[I/I(bI/I‘-ICCKI/IC 3alavyy U oIlcpanuru: ACJICHUC HALICIIO,
OIEPHPOBAHUE OCTATKAMH Ha MHOXKECTBE IIEJIbIX YHCEN, 0COOBIC CBOMCTBA PAlMOHATIBHBIX H HPPALMOHATBEHBIX
qucels, apuMeTHyeckue omepanuu, a TaKKe HM3BJICUYCHHE KOPHS HATypalbHOW CTENICHH HAa MHOXECTBE
KOMIUICKCHBIX 4HCell. braromaps mnocienoBaTelbHOMY DPACIIMPEHUIO Kpyra HCIOJIb3YeMBIX YHCENl |
3HAKOMCTBY C BOSMOXHOCTAMU UX HPUMCHCHUA JJIA PCIICHUS PAa3JIMYHBIX 3a1a4 q)OpMI/IpyCTCSI npeaAcCTaBJICHUC
O CIMHCTBE MATEMAaTUKUM KaK HAyKH W €€ pOJM B IOCTPOCHHM MOJENeH pPealbHOrO0 MHpa, MIHPOKO
UCTOJIB3YIOTCSL 0000IIEeHIE U KOHKPETH3AIIHSL.

JIunHus «YpaBHEHHS  HEPABEHCTBA» PEaTM3yeTCs Ha MPOTSHKEHUH BCETo 00yUeHHs Ha YPOBHE CPETHETO
obmiero oOpa3oBaHUs, IOCKOJIbKY B KaXJIoM pasaene IIporpaMMmel IpeIycMOTPEHO —pelLIeHHe
COOTBETCTBYIOIIMX 3a/4a4. B pe3ynprare 0Oydaromuecss OBIAJEBAIOT PA3IHMYHBIMU METOJAMH DPELICHHS
palnMoHaNIBHBIX, UPPALMOHAIBHBIX, IOKA3aTEIbHbIX, JOIapUPMUUECKIUX U TPUTOHOMETPUUECKUX YPABHEHUH,
HEPABEHCTB M CUCTEM, a TAKXKE 3aJa4, COJIepKaluX napaMeTpsbl. [loyuyeHHble yMEHUS UPOKO UCIIOIb3YIOTCS
IPU MCCIEJOBAaHUU (PYHKIMHA C MOMOLIbIO HMPOM3BOJIHOW, MPHU pEIIeHUH NPUKIAAHBIX 3a/lady M 33734y Ha
HAXOXXJCHHE HAaNOOJIbIINX M HAUMEHBINNX 3HaueHnH pyHKK. JlaHHas cofepikaTenbHas TMHUS BKIIOYAET B
ce0s1 Takke (pOpMHUPOBAHUE YMEHHUI BBINOJHATH pacuéThl M0 (GopMysaM, IpeoOpa3oBaHUs PALMOHAIbHbIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TAKKE BBIPAKEHUH, COAEpIKALIUX CTENEHU U
norapudmbl. brnarogaps u3ydeHuro anreOpandyeckoro marepuaiga IMPOUCXOAUT JalibHeHIlee pa3BUTHE
ATOPUTMUYECKOTO W a0CTPAKTHOTO MBIIUICHUST OOydJaronmxcsi, (OPMHUPYIOTCS HABBIKU JETyKTHBHBIX
paccykIeHU, paboTbl ¢ CHMBOJIBHBIMU (POPMaMHu, IIPEICTABICHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BUJIE
paBeHCTB W HepaBeHCTB. Anredpa mpemiaraetr 3(h(eKTUBHbIE HHCTPYMEHTHI JJISl PEHICHUST MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/1a4, HalJIAJHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK S3bIKa HAYKH.

ConepxatenbHo-MeToandecKkas JHHUSA «DYHKIMHM M TpapuKH» TECHO NEpeIuieTaeTcss ¢ APYTUMH
JMHUAMHU Y4eOHOT0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a7a€T MOCIIe0BAaTEIbHOCTh U3YUEHHUs MaTepuaa.
N3yyenue cTteneHHoOM, MOKa3aTeabHOU, JIOrapu(pMUIeCKol U TPUTOHOMETPUUECKUX (YHKIIUM, UX CBOMCTB U
rpadMKoOB, UCHOIb30BaHNE (PYHKLUH AT pelIeHus 3a/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB U pealbHON KU3HU
TECHO CBSI3aHO KaK ¢ MaTeMAaTUYECKUM aHaJIM30M, TaK U C PEIICHWEM ypaBHEHUH M HepaBeHCTB. llpu sTom
Oonpllloe BHUMaHME yaensercs (OPMUPOBAHMIO YMEHMs BBIpaXKaTb (OPMYJIaMH 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMM, WCCIIENOBaTh MOJIY4YeHHbIE (YHKIUHU, CTPOUTh UX rpapuku. Marepuan 3Toi
COJIEPKATENILHOM JINHUM HALIEJIEH HAa PA3BUTUE YMEHUN M HABBIKOB, ITO3BOJISIFOIIMX BBIPAXKaTh 3aBUCUMOCTH
MEX/y BEIMYMHAMU B pa3IMYHONW (opMme: aHAIUTUYECKOM, rpaduueckoil um cioBecHOW. Ero msydenwue
CIOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBIIIICHHUS, CIOCOOHOCTH K OOOOIIEHHIO M KOHKpPETH3alluH,
HCIOJIb30BAHUIO aHAJIOTHH.

COI[Cp)KaTeJ'H)HaH mnansg «Hadama mareMaTHdecKoro aHajan3ay IT03BOJISET CYHICCTBCHHO paClIMPUTH
KpYT KaK MaTCMAaTUYCCKUX, TaK U IIPUKIIAJHBIX 3a1a4, JOCTYITHBIX 06yqa101111/1Mc;1, TaK KaK y HUX TTOABJIACTCA
BO3MOXHOCTE CTPOUTH rpa(bmm CJIOJKHBIX q)YHKHI/Iﬁ, OIpeaAcCIATE UX HauOOJIbIIIE U HAUMEHBIIHE 3HA4YCHHA,
BBIYUCIIATH IIJIOIIAAM (I)I/Il“yp U 00BEMBI TCJI, HAXOJUTHb CKOPOCTH H YCKOPCHHA HIPOUCCCOB. I[aHHaSI
coacpiKaTCiibHas JTUHHUA OTKPLIBACT HOBBIC BO3MOXHOCTH ITOCTPOCHUA MATEMATUYCCKUX MoJeaeH PEaIbHBIX
chyauHﬁ, NO3BOJIACT HAXOAUTb HaAWITy4dlIee pCHICHUC B MNPUKIAAHBIX, B TOM YHUCIC COHHUAJIBHO-
OKOHOMMHYECCKHX, 3aaadax. 3HAKOMCTBO C OCHOBAMH MAaTEeMaTHYECKOI'0 aHaIu3a CHOCO6CTByeT Pa3BUTHIO
a6CTpaKTHOFO, (bOpMaJIBHO-J'IOl“I/I‘IeCKOFO " KPCAaTUBHOI'O MBIIJICHUA, (I)OpMI/IpOBaHI/IIO yMeHHf/'I pacCiio3HaBaThb
IMPOABJICHUA 3aKOHOB MAaTCMATHKH B HAYKE, TCXHUKEC U HCKYCCTBC. O6yt1a10nmec;1 Y3HAIOT O BBIAAOIIUXCS
pe3yiibTaTax, IMOJYYCHHBIX B XOJC PAa3BUTUA MATCMATUKU KaK HAYKH, U 00 ux aBTOpax.

ConepxaTenbHO-MeTOAnYecKas JTUHUSA «MHOXECTBa U JIOTMKA» BKJIIOYAET B CE€0Sl JIEMEHTH TEOPHH
MHO’KECTB M MaTEMaTH4ECKOMN JIOTUKH. TeOopeTUKO-MHOKECTBEHHBIC ITPEICTABICHHS IPOHU3BIBAIOT BECH KypPC
IIKOJIPHOM MaTeMaTHKH M TpeAiaraioT HaulOojiee YHUBEPCAIbHBIM S3bIK, OOBEAMHSIOIIMN BCE pa3eiibl
MaTEMaTHKHU U €€ NPUIOKEHUH, OHU CBA3BIBAIOT PA3HBIC MATEMATHYECKUE JUCLHUILUIMHBI U UX NPUJTIOKECHUS B
enuHoe 1ienoe. [ToaToMy BakHO JaTh BO3MOXKHOCTH 00ydaromeMycs IOHUMATh TEOPETUKO-MHOXKECTBEHHBIH
A3BIK COBPEMEHHOW MATEMAaTUKH M MCIIONB30BATh €r0 ISl BBIPAKEHUS CBOMX MBICIEH. JIpyTMM Ba)KHBIM
NPU3HAKOM MAaTEMaTUKH KaK HayKH CcJelyeT NpU3HaTh CBONCTBEHHYIO €i CTpPOrocTh OOOCHOBaHUI W
CIICNOBAHME ONPEACIEHHBIM IpaBWJIaM IIOCTPOCHHS JOKA3aTEeNIbCTB. 3HAKOMCTBO C  DIIEMEHTaMU
MaTeMaTHYECKOM JIOTUKU CHOCOOCTBYET PAa3BUTUIO JIOTHYECKOTO MBIIUICHUS 00yYaroIuXcs, MO3BOJSET UM
CTPOUTH CBOU PACCYXJICHUS Ha OCHOBE JIOTHUECKUX MPaBUI, (POPMHUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHUS.



B yuebHOM Kkypce «AnreOpa ¥ Hayala MaTeMaTHYEeCKOrO aHaan3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOro0 MOJEIMPOBAHUS, KOTOPbIE MPHU3BAaHBI CHOCOOCTBOBAaTH (POPMHUPOBAHUIO HABBIKOB
MIOCTPOCHHSI MOJIENICH peasbHBIX CUTYAIUH, UCCIEIOBAHUS ATUX MOJIEIEH C MOMOIIBIO amrmapara anreopsl u
MaTEeMaTHYeCKOro aHaIn3a, MHTEPIIPETALMU MOJIyYeHHBIX pe3ysbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIN
U3 Pa3/ieioB MPOrPaMMBI, TIOCKOJIBKY BECh MaTepHall y4eOHOro Kypca IIUPOKO WCHOIB3YETCS ISl PeIICHHS
NpUKIaAHBIX 3aaad. [Ipu pelieHuu peanbHBIX NPAKTHUECKUX 3a/1ad  oOydaroliuecs pa3BUBAIOT
HaOJIIOAATENbHOCTh, YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOIB30BaTh AaHAJIOTHIO,
00001maTh W KOHKPETU3UpOBaTh IMpodiemMy. JlesTenbHOCTh 10 (OPMUPOBAHMIO HABBIKOB pELICHUS
NPUKIIAJHBIX 33Ja4 OPraHU3yeTCs B MPOLIECCe M3YYCHHS BCEX TeM Y4eOHOro Kypca «Anredpa ¥ Hauana
MaTEeMaTHYECKOTr0 aHAJIU3ay.

Ha u3yuenue yueOHOTrO Kypca «Anredpa U Havajaa MaTeMaTHYecKOro aHalln3a» OTBOAUTCS 272 yaca: B
10 kitacce — 136 yacoB (4 yaca B Henento), B 11 knacce — 136 yacoB (4 yaca B HeJeINi0).

COJEP)KAHUE OBYYEHUA

10 KJIACC

Yucia v BbIYUCTICHUSA

Panmonanesheie uncna. OOBIKHOBEHHBIE U IECATUYHBIC IPOOH, TPOIEHTHI, 0ECKOHEUHBIE IEPUOANUECKHE
npobu. [Ipumenenue apobdeit 1 MPOIEHTOB JIJIsl PEIICHUSI MPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacieil 3HaHUM
U PEAIbHOU KU3HH.

JleiicTBuTenpHbIe yucna. PanmoHanbHble W MppalroHaNbHble 4Kcha. ApudmMeTrndeckue omeparuu C
NENCTBUTENLHBIMU YncIaMu. MoIysb IEHCTBUTENLHOTO YHUCIIA U €T0 CBOMCTBA. [IpuOmnKEHHbIC BEIYHCIICHUS,

IIpaBUJia OKPYTJICHHUA, TPUKUJKA U OLICHKA pE3yJjibTaTa BBIYHCIICHUI.

Cremnensb ¢ OCJIBIM ITOKAa3aTCJICM. bunom Hrrotona. Mcmoap3oBaHue HOI[XO)IHIJ.IGIZ (I)OpMH 3aliucu
HGfICTBI/ITCJ'IBHBIX YUCCII I PCIICHUA MMPAKTUYCCKUX 3aaa4 U NPCACTABICHHUA JaHHBIX.

Apudmernueckuit KOpeHb HaTYpaJIbHON CTENIEHH U €0 CBOMCTBA.
Crenensb ¢ palMOHaJIbHBIM IIOKA3aTENIEM U €€ CBOWCTBA, CTENIEHD C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.
Jlorapudm uncna. CoiicTBa jorapudma. JlecsiTHuHbIe U HaTypalbHbIE JIOTapU(MBL.

CuHyC, KOCHHYC, TAHT€HC, KOTAaHI€HC YMCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC M apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXAECCTBEHHBbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHsA. PaBHOCWIBbHBIC
YPaBHEHHUs U ypaBHEHUA-CIECACTBUA. HepaBeHCTBO, pelleHne HEPaBEHCTBA.

OCHOBHBIE METO/IbI PELICHUS LIEbIX U IPOOHO-pAIMOHAIFHBIX YPaBHEHHH U HEPABEHCTB. MHOTOUJICHBI
OT OJHOM NepeMeHHOM. JleneHne MHOrowjieHa Ha MHOTOWIEH ¢ ocTaTkoMm. Teopema bezy. MHorouseHsl ¢
nenbiMu kodpduuuentamu. Teopema Buera.



[IpeoOpa3oBaHus YNCIOBBIX BHIPAKECHUMN, COAECPIKAIINX CTEIICHU U KOPHH.

WppanmonaneHblie ypaBHeHN. OCHOBHbBIE METO/BI PELIEHUS UPPALIMOHAIBHBIX YPABHEHUH.
ITokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPAaBHEHUM.
[Ipeo6pa3oBanue BbIpaxeHH, CoepKaluX Jorapudmal.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METObI PELICHUS JIOTapU(PMUUECKIX YPaBHEHUH.

OcHOBHBIE TpUroHOMeTpHueckue (opmyisl. [IpeobpazoBaHMe TPUTOHOMETPUUECKUX BBIPaKEHUI.
Pemenne TpUroHOMETpUYECKUX YPABHEHUM.

Pemienue cucrem NUHEMHBIX ypaBHEHUH. MaTpuia cUCTeMbl JIMHEHHBIX ypaBHeHMH. Onpenenuresb
MaTpullbl 2X2, €ro IreOMETPUYECKM CMBICI U CBOWCTBA, BBIYUCIICHHWE €ro 3HAYEHHUS, NPUMEHEHHE
OIIpeNIeNINTeNIs Ul PeLIeHHs] CUCTeMbl JIMHEHHBIX ypaBHEHMH. PeleHne npukiIafHbIX 3a7ad ¢ HOMOIIbIO
CUCTEMBI JJMHENHBIX ypaBHEHUI. M cciieoBaHne NOCTPOEHHOM MOJIENH C TOMOIIbIO MAaTPUIL M OIIPEAEIUTENEH.

[TocTpoeHne MareMaTUYECKUX MOJENEN pEAIbHOW CUTYAIlMU C MOMOIIBK) YPABHEHW U HEPABEHCTB.
[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a/1a4 M 33/1a4 U3 pa3INuHbIX o0jacTen
HAaYKHU U PEAJbHOM KU3HMU.

DyHKIUH U rpaGuKu

@yHKIMSA, cr1ocoObl 3a1aHus QyHKUMU. Bzaumuao obpatabie pyHkumu. Komnosunus ¢pynkuuit. I'paduk
¢byHKIMU. DieMeHTapHble peoOpa3zoBaHus rpapuKoB GyHKIUI.

Obnacth ompeneneHuss W MHOXeCTBO 3HaueHud ¢yHkuuu. Hymm ¢yskmuu.  [Ipomexytku
3HaKonocTossHCTBa. UETHbIe U HeuéTHble pyHKIMU. [leproanyeckue Gynkiuu. [IpoMexyTKu MOHOTOHHOCTH
¢ynkuuu. MakcuMymbl ¥ MUHUMYMbl (QyHKiuMu. HauOonblliee W HauMeHblee 3Hau€HUS (QYHKIMH Ha
IIPOMEIKYTKE.

JluneiiHas, kBaApaTU4HAas U IpOOHO-TMHENHAs QYHKIUU. DJIEeMEHTapHOE UCCIIeI0BaHUE U TOCTPOEHUE
UX IrpauKoB.

CrenenHas (yHKIMS C HaTypajJbHBIM M LIENbIM INokazaresneM. EE cpoiictBa u rpaduk. CpoiicTBa u
rpaduK KOpHS n-0if cTeneHu Kak QyHKIUU 0OOpaTHOM CTENEH!U C HaTypajIbHbIM ITOKa3aTEJIEM.

[TokazarenbHas u jorapupmMuyeckass GyHKIMH, UX cBOicTBa U rpaduku. Mcnomap3oBanue rpagukon
(GYHKUMH 1715 pelieHus: ypaBHEHU.

Tpuronomerpuyeckass OKPYKHOCTb, ONpEIEICHUE TPUTOHOMETPUUECKUX (YHKUUNH YHUCIOBOTO
apryMeHTa.

OyHKIMOHATBHBIE 3aBUCUMOCTH B peallbHBIX TMpoleccax W sBICHUAX. [paduku peambHBIX
3aBUCUMOCTEIA.

Hauajga MmaTeMaTH4YeCcKOro aHajaIn3a
[TocnenoBarenbHOCTH, CIIOCOOBI 3a/laHuUs MOCIeoBaTeIbHOCTEH. MeTo ] MaTeMaTuueCKO WHAYKIIUH.
MOHOTOHHBIE U OTpaHUYEHHBIE MOCIEA0BATEIBHOCTH. ICTOpUS BO3ZHUKHOBEHUSI MATEMAaTUYECKOTO aHAIM3a

Kak aHanu3a 0ECKOHEYHO MaJbIX.

Apudmerndeckass M TeOMETpUYECKash Mporpeccuu. beckoHewHO yOBIBaroIas TeoMeTpHUYecKas
nporpeccusi.  CyMma  OecKOHEUHO  YOBIBAIOIIEH TeOMETpUUYecKol mporpeccuu. JIMHEHHBIM



JKCIIOHEHLIMAIBHBIA pocT. Uucio e. DopMyra CIOXKHBIX INPOLUEHTOB. lcmonap30oBaHWE NpOrpeccuu AJis
PEILIEHNs PEANBHBIX 3aJa4 IIPUKIIAIHOTO XapaKTepa.

HenpepsiBHbIe ()yHKIMHM U UX CBOMCTBA. TOYKHM pa3pbiBa. ACUMITOTHI TpadukoB ¢pyHknmii. CBOMCTBa
(GyHKUMH HEpephIBHBIX HA OTpe3Kke. MeTo] MHTEepBaJioB Ul pelIeHUs] HepaBeHCTB. [IpuMeHeHne CBONWCTB

HENpPepBIBHBIX (PYHKIMN AJI pelIeHus 3a1au.

[lepBass u BrOpas mpousBogHbIE QyHKIUH. OnpeneincHUe, reOMETPUICCKHI U (U3UIECKUN CMBICIT
MIPOM3BOTHOM. Y paBHEHHE KacaTEIbHOMN K TpaduKy QyHKIUH.

[TpousBoxHble sneMeHTapHbIX (yHKimiA. I[lpom3BomHas CymMMBl, TPOHM3BEICHHS, YaCTHOTO H
KOMITO3ULIUH (DYHKITHIA.

MHoxkecTBa M JIOTHKA
MHo3ecTBO, onepaluy HaJl MHOXKECTBAaMHU U UX cBoicTBa. Juarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO aIapara Jilsl ONIMCaHus PEaJIbHBIX NIPOLIECCOB U SIBJICHUH, IPU PELLICHUU 3a1a4

U3 IpYruX y4eOHBIX MIPEIMETOB.

OnpeﬂeneHI/Ie, TCOpEMa, CBOMCTBO MaTeMaTHYCCKOTO O6T>€KT8., CIICIOCTBUC, O0Ka3aTcIbCTBO,
PaBHOCHUJIBHBIC YPABHCHU.

11 KIIACC

Yucia 1 BbIYHCICHUSA

Harypanbnblie u niensie yncna. [IpuMenenne mpu3HakoB ASIUMOCTH IEBIX YUCeIT, HAUOOIBITUI OOt
nemutens (nanee — HOJl) n Haumensiee obimee kpatHoe (nanee — HOK), ocraTkoB o Moay:io, aaroputma
EBknmpma u1s pemenus 3a1a4 B LEIbIX YUCIIAX.

KommnekcHele uncna. Anredpandeckasl 1 TPUTOHOMETpUYECKask (POPMBI 3allMCH KOMIUIEKCHOTO YHUCIIA.
Apudmernyeckue OIepaluyd ¢ KOMIUIEKCHBIMH uuciamMu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha
KoopauHaTHOU 1uiockoctu. @opmyna Myaspa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO yucia. [Ipumenenue
KOMILIEKCHBIX YUCEN JUISl pelieHusl (PU3NYecKrX U FreOMETPUUECKUX 3a/1ay.

YpaBHeHHS U HEPABEHCTBA

Cucrema n COBOKYITHOCTH ypaBHeHI/Iﬁ U HCPABCHCTB. PaBHOCHMIBHEIE CHCTEMBI B CHCTCMBI-CIICACTBUS.
PaBHOCHIBLHEIE HCEpPaBCHCTBA.

OT60p KOpHCfI TPUTOHOMCTPUYICCKUX ypaBHCHI/Iﬁ C IIOMOIIBIO TpHFOHOMCTpH‘-ICCKOfI OKPY’KHOCTH.
Pemenne TPUTOHOMCTPHYCCKHUX HEPABCHCTB.

OCHOBHBIE METO/Ibl PELLICHHS T0KA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.
OCHOBHBIE METOABI PELIEHUS UPPALMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBl PEIICHHS] CUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX, HPPAIMOHAIbHBIX,
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX YPaBHEHHI.

VYpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMHu.



IIpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKMX 3aJad W 3a1ad W3
pa3IMYHbBIX 00JacTel HAyKU U pealbHOM JKU3HH, MHTEPIIPETALUS [TOTyYEHHBIX PE3yJIbTaTOB.

DOYyHKUNH U TPaPUKU

I'paduk xomno3unmu GyHkuii. ['eomerprueckue o0pas3bl ypaBHEHUN U HEPABEHCTB HA KOOPIUHATHON
IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U rpaUKH.

I'padmyueckue Meronbl pelieHus ypaBHEHHI W HepaBeHCTB. ['paduueckue mMeToabl pelieHus 3ajgad
rapaMeTpami.

Ucnons3zoBanne rpadukoB (PYyHKUMNA 711 UCCIIENOBAHMS TPOIECCOB W 3aBUCHUMOCTEH, KOTOpBIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U PEATbHOM KU3HU.

Hauana MmaTeMaTH4eCKOro aHaJIu3a

[TpumeHeHre MPOU3BOTHON K HCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U 9KCTpeMyMbl. HaxoxieHue
HauOOJIBIIETr0 ¥ HAMMEHBIIET0 3HAYCHUH HeMPEpbIBHON (YHKLIUU Ha OTPE3KE.

[TpumMeHeHre TPOU3BOMHON JUIS HAXOXICHHS HAWIYUIIEro PEIIeHUS B NPUKIATHBIX 3ajJadax, JjIs
OIpEIeNICHUS] CKOPOCTU U YCKOPEHHS IIPOIIecca, 3a1aHHOT0 (OPMYIIOi Wil rpadukoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO MepBOoOOpa3HbIX. [lepBooOpa3HblE 3JI€MEHTapHBIX (QYHKIHH.
[IpaBuiia HaXx0X/1€HUS IEPBOOOPA3HBIX.

Huterpain. ['eomeTpudeckuii CMbICI WHTErpajia. Berducienue onpeneaéHHOro uHTerpana no gopmyse
Herotona-Jleitonua.

[IpuMeneHnue uHTETpaia JyIsi HAaXOXKACHUS TUTOMIAACH MIOCKUX (GUryp U 00bEMOB T€OMETPUUECKHUX TEJ.

[Ipumeps! pemenuit nud@epeHnuanbHbBIX ypaBHEHUH. MaremMaTH4ecKoe MOJEIMPOBAHUE PEATbHBIX
MIPOIIECCOB ¢ MOMOIIBIO AU(PepeHIInaTbHBIX YPaBHEHUH.

IDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJITEBPA W HAYAIJIA

MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATHI

1) rpaIaHCKOTr0 BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTH T'PAXKIAHCKON MO3UIMK OOYYAIOUIET0Cs KaK aKTUBHOTO W OTBETCTBEHHOT'O YJICHA
POCCHUHCKOrO 0O0IeCTBa, MPEICTaBICHUE O MAaTeMaTHYECKHMX OCHOBaX (YHKIIMOHHUPOBAHUSA PA3TUYHBIX
CTPYKTYp, SIBJICHHUH, TPOLEAYp TpPa)XkJAaHCKOro ooOmecTBa (BBIOOPHI, OMNPOCHI W JAPYroe), yMEHHe
B3alMO/ICIICTBOBATD C COLIMATIHBIMUA MHCTUTYTaMHU B COOTBETCTBHH C UX (PYHKIMSAMU U HA3HAUCHUEM;

2) MaTPHOTHYECKOT0 BOCIIUTAHUSI:



c(OPMHPOBAHHOCTH POCCHICKOM I'Pa’kJaHCKON UJAEHTHYHOCTH, YBaXKECHHUS K MPOLUIOMY U HACTOSILEMY
POCCHICKON MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K TOCTUKEHHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCHICKOM
MaTeMaTHYECKOM IIKOJbI, MCIOJIB30BAaHUE 3TUX AOCTIDKEHHH B JPYIMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHHEC JYXOBHBIX IIEHHOCTEH pOCCHfICKOFO Haponaa, C(i)OpMI/IpOBaHHOCTB HPABCTBCHHOI'O CO3HAHUA,
OTUYCCKOI'o MOBCACHU, CBA3AHHOTO C MPAKTHYCCKUM MPHUMCHCHUCM JOCTIKCHUI HAayYKH U JCATCIbHOCTBIO
yLIéHOl"O, OCO3HAHHUE JIMYHOT'O BKJIaga B IIOCTPOCHHUC YCTOﬁqHBOFO 6yz[ymero;

4) ICTCTHYICCKOIO BOCIIMTAHUA

ACTETUYECKOE OTHOIIECHHE K MHPY, BKJIIOUYAs SCTETUKY MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3ajjay, peIleHUH, paccyXIACHUH, BOCHPUUMYMBOCTE K MAaTEMaTHYECKUM acleKTaM pa3jIM4YHbIX BHJIOB
UCKYCCTBA;

5) ¢pu3nUecKOro BOCIIMTAHUS:

chOpPMUPOBAHHOCTh yMEHUS TMPUMEHSATH MaTeMaTHUeCKUe 3HaHUS B HHTEpecax 310pOBOTO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (34OpPOBOE THTaHHE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHA U OTAbIXa, peryisipHas Qu3nyYecKass aKTHUBHOCTB), (usmueckoe
COBEpPIIEHCTBOBAHUE IIPU 3aHIATUSX CIIOPTUBHO-030POBUTEIBHON JESATENBHOCTbIO;

6) TPy10BOT'0 BOCIIMTAHUS:

TOTOBHOCTb K TpYyHIy, OCO3HAaHHE IIEHHOCTH TpPYAONIOOus, HMHTEpeC K pazIuuHbIM chepam
npodeccuoHaNbHOM NeATENIbHOCTH, CBA3aHHBIM C MAaTEMaTUKON M €€ NMPUJIOKEHUSMHU, YMEHUE COBEpILIATh
OCO3HaHHBIHN BEIOODP Oyymiei npodeccuu 1 pearn3oBbIBaTh COOCTBEHHBIE ) KU3HEHHBIE TIaHbl, FTOTOBHOCTb U
CIOCOOHOCTh K MaTeMaTHMYecKOMYy OOpa30BaHMI0O U CcamMO0Opa30BaHUIO HAa NPOTSHKEHUM BCEH JKU3HU,
TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B PEIIEHUU NIPAKTUYECKUX 3a1a4 MaTEMATUYECKON HAIIPaBJIEHHOCTH;

7) 3K0JOrH4eCKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh JKOJOTUYECKOW KyJNbTYpbl, TMOHUMAHUE BIUSHUS COIMAIBLHO-2KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHWE TPUPOJHOW M COLMAIbHOM Cpeibl, OCO3HAHHWE TJ00aNbHOIO XapakTepa
AKOJIOTHUECKUX MpoOJIeM, OpUEHTAIMsI Ha TMPUMEHEHHUE MaTeMaTUYeCKUX 3HAHWUU I pelleHHs 3a1ad B
00JIacTH OKpY’KaroIIe cpenapl, TJIaHUPOBAHHE TOCTYNMKOB W OIEHKH WX BO3MOXHBIX TMOCIEACTBUN IS
OKpY>KarollIen Cpeibl;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

cpOPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U
OOIIIECTBEHHOM MPAaKTUKH, MOHMMAHWE MAaTEeMaTHYECKOW HAayKH Kak CQepbl YeTOBEUCCKON JeATeTbHOCTH,
OTaloB €€ PasBUTHUS M 3HAYUMOCTH JIJIS Pa3BHTHS [MBHIIM3AIMH, OBIAJEHHE S3BIKOM MATEMATHKH M

MaTeMaTH4eCKOM KynLTypoﬁ KakKk CpCACTBOM IIO3HAHHA MHpPA, TOTOBHOCTb OCYHICCTBIIATH IMPOCKTHYIO U
HCCICO0BATCIIbCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTenbHBIC YHHBePCAJbHbIC YUeOHbIE NelCTBUS



Ba3oBble Jornuyeckue aeiicTBud:
BBIABJISITE U XapaKTepI/ISOBaTb CYH_ICCTBGHHBIG HpI/I3HaKI/I MaATEMATHYCCKUX O6’beKTOB, HOHﬂTHﬁ,
OTHOIIEHUH MEXIy MOHATHAMH, (POPMYIHPOBATH OMPECICHUS TOHATHHA, yCTaHABIMBATH CYIIECTBEHHBIN

MpHU3HAK KJIACCU(PUKAIMN, OCHOBAHHUS JIJIs1 0OOOIICHUS U CPABHEHHUSI, KPUTEPUHU TTPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBATh U MPEOOPa30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIC U OTPHULIATEIILHBIE,
€IMHUYHbIE, YaCTHbIC U OOIINE, YCIOBHBIE;

BBIABJIITE MATCMATHUYCCKHUE 3aKOHOMCPHOCTH, B3aMMOCBA3HM U IIPOTHUBOPCHHA B q)aKTaX, JaHHBbIX,
Ha6J'IIOI[eHI/I$IX " YTBECPXKACHUAX, IIpEIaraTb KpUTECPHUUN IAJI BBISABJICHUA SaKOHOMepHOCTefI n HpOTI/IBOpe‘{I/Iﬁ;

JIeN1aTh BBIBOJBI C UCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AETYKTUBHBIX U UHIYKTUBHBIX YMO3aKIFOUEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

IIPOBOJAUTH CAMOCTOSITEJIbHO JOKAa3aTEeIbCTBA MATEMaTUYECKUX YTBEp)KJIEHUM (IpsiMble U OT
IPOTUBHOI0), BBICTPAUBaTh apPryMEHTAllUI0, IPUBOJUTH MpPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH

COOCTBEHHBIE CYKACHUA U BBIBOJbI,

BBIOMpATh CIIOCO0 pelieHus yueOHOM 3a/aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILICHUS, BHIOMPATH
HanboJee MOAXOIAIMNIN C yIETOM CAaMOCTOSTENILHO BIJICIIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHSA:

HCIOJIb30BaTh BONPOCHI KaK HCCIENIOBATENbCKMM MHCTPYMEHT MO3HaHMs, (pOpMyIUpOBaTh BOMPOCHI,
¢ukcupyoomye MpoTuBOpeure, npoljaeMy, yCTaHaBIMBaTh MCKOMOE U JaHHOEe, (OpMUPOBATh TUIOTE3Y,
apryMEHTUPOBATh CBOIO MTO3ULIMIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCICAOBAHUE 10 YCTAaHOBJICHUIO
OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBJIEHMs, IPOLECCa, BBIIBICHUIO 3aBHUCUMOCTEM Mexay

O6’beKTaMI/I, SABJICHUAMMH, ITPOLCCCAMU;

CaMOCTOSITENTbHO (hOPMYITUPOBATh 0O0OIIEHNS U BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO HAOII0IEHHS,
HCCIIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTh MOJyUYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 0000IIEHNUI;

MPOTHO3UPOBATH BO3MOXKHOC PA3BUTHUC IMMPOLECCA, d TAKIKEC BBIAIBUT'ATh ITPEATIONIOKCHUA O €TI0 Pa3BUTHU
B HOBBIX YCJIOBUAX.

Pabora ¢ undopmanmueii:

BBISIBIIATH JIePUITUTHI MHDOpMAIIUU, JAHHBIX, HEOOXOMUMBIX JIUII OTBETAa HA BOIPOC U JUISl pEUICHUS
3a7a4u;

BbIOMpaTh MH(OPMALIMIO M3 HWCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHUS;

CTPYKTypUpOBaTh WHGPOPMAIUIO, TMPEACTABIAT, €€ B pasTUYHbIX (opMax, WLIIOCTPHUPOBATH
rpauvecKu;

OLICHHUBATh HAAEKHOCTh HH(DOPMALIMU IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBbIE YyHMBepcalbHble yueOHbIe AeiicTBUSA



Oo01menmne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKACHUS B COOTBETCTBHH C YCJIOBUSMH U LIEISIMU OOIIEHHUS, SICHO,
TOYHO, TPAMOTHO BBIpaKaTb CBOX) TOYKY 3pEHHUs B YCTHBIX U IHUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS I10
XOJly pellleHns 3a1a41, KOMMEHTHPOBATh ITOJIyYEHHBIN pe3yJIbTaT;

B Xo0Jie OOCYXKAEHHUs 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYXTaeMOil TeMbl, IPOOJIEeMbI, perraeMoi
3a/1auy, BbICKA3bIBATh UJEH, HALIEJICHHbIE HA MIOUCK PELICHUS, COIIOCTABIATh CBOM CYXJICHHUS C CYXKIACHUSAMU
APYTUX YYaCTHHKOB JHaora, OOHAPYXHBATh pa3jiMyhe M CXOJCTBO MNO3HMLIMH, B KOPPEKTHOH ¢opme
(dbopMyIIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIIATH PE3YJIbTAThl PEUICHUS 3a/1a4, SKCIEPUMEHTA, UCCIIEIOBAHUS, POEKTA, CAMOCTOSTEIBHO
BbIOMpaTh (popMaT BBICTYIUICHUS C YUETOM 3a7a4u IPE3CHTALNN U 0COOCHHOCTEN ayIUTOPHUH.

PeryasiTuBHBIe yHHBepcaJdbHbIe yUeOHbIE AeiiCTBUS
Camoopranu3anusi:

COCTABIIAITH IUIaH, aITOPUTM PEUICHHUsS 3a/la4d, BBHIOMPATh CIIOCOO PEHICHHS C YYETOM HMEIOIIUXCS
pECypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ yIETOM
HOBOH MH(OpMAIH.

CﬂMOKOHTpOJ’[b, IMOLMOHAJIbHbIA HHTEJIEKT:

BJIaJeTh HaBBHIKAMH II03HABaTEIbHOM pe(pﬂeKCI/II/I KakK OCO3HAaHUA COBCPIIACMBIX JeCcTBUH U
MBICJIIMTCIIBHBIX IMTPOLECCOB, UX PE3YJILTATOB, BJIA/ICTh crocodamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA MIpo1ecca u
pe3yiibTaTa pCUICHUA MaTeMaTH4eCKOM 3aga4u,

npeABUACTL TPYAHOCTH, KOTOPBIC MOT'YT BO3HUKHYTH IIPU PCHICHUH 3a/la4i, BHOCUTL KOPPCKTHBLI B
JCATCIIBHOCTh HA OCHOBE HOBBIX 06CTO$[TGJ'II)CTB, JaHHBIX, HaﬁIIGHHLIX 0HII/I6OK, BBIABJICHHBIX TPYI[HOCTGI\/’I;

OLIEHUBATh COOTBETCTBUE pe3yJibTaTa IEJIU M YCIOBHUSM, OOBSCHATh NPUYMHBI JOCTHIKEHHS WIH
HEJOCTUKEHUSI pe3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHAMBUAYAIbHON pabOThl MpPHU pElIEHUU
y4eOHBIX 3aJa4, MPUHUMATh Ieb COBMECTHOH AESITeNbHOCTH, IMJIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThI, pacnpeaeNsITh BUILI padOT, JOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yiabTaT paboThl, 0000IIaTh
MHEHUS HECKOJIbKHX JTFOJICH;

y4acTBOBaTh B TPYNINOBBIX (popMax paboThl (00CykIeHus, 0OMEH MHEHMH, «MO3TOBBIE IITYPMBD» U
WHBIE), BBIMOJHATH CBOIO YacTh PabOThl U KOOPAWHUPOBATH CBOM JEHCTBHS C APYTUMH YIEHAMH KOMaHJBbI,
OLICHHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYJIUPOBAHHBIM yUYaCTHUKAMU
B3alMOJEICTBUS.

INPEAMETHBIE PE3YJIBTATDI



K konmy oOydenus B 10 kiacce oOyyaromMHCS MONYYUT CICAYIOIIME MPEAMETHBIC PEe3yJIbTaThl IO
OTJENbHBIM TeMaM paboueil mporpaMMbl y4eOHOTo Kypca «Anredpa v Havyajla MaTeMaTUYeCKOro aHaIu3ay:

Yuciia 1 BBIYUCICHHSA:
CBOOOJIHO ONEPHPOBATh TMOHATHAMU: PAIMOHAIBHOE YHCI0, OCCKOHEYHAas NepHOoaudecKas IpoOb,
HpOI_[eHTBI, I/IppaHI/IOHaHBHOe YHCJIO, MHOXECTBaA paI_II/IOHaJIBHBIX nu I[ef/'ICTBI/ITeJIbHBIX YHUCCII, MOI[y.HB

I[CﬁCTBPITCJ'IBHOFO qucia,

MPUMEHSITh IPOOU W MPOIEHTHI JUIsl PEUICHHs MPUKIIATHBIX 3a7ad U3 Pa3IMYHBIX OTpaciiell 3HaHUU U
peabHOM KU3HH;

MPUMEHATHh TPHUOJKEHHBIC BBIYUCIICHUS, MPABHJIa OKPYTJCHUS, NMPUKHUAKY W OICHKY pe3yjbTaTa
BBIYHCIICHHI;

CBOOOTHO ONIEPUPOBATH MOHATHUEM: CTETICHB C IIEJIBIM ITOKa3aTeNIeM, UCIIOIb30BaTh MOAXOISIITY0 (opMy
3aIUCH JICHCTBUTENIBHBIX YUCEN IS peIIeHHs] TPaKTUUECKUX 3ajay U MPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTEIICHH;

CBOOO/IHO ONIEPUPOBAThH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I1OKA3aTeleM;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: JIOTapH(PM YHCIa, AECATUIHBIC U HATypaJIbHBIC JIOTapH (MBI,
CBOOOJTHO ONIEPUPOBATH MOHATHIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC YMCIIOBOTO apTyMEHTa;
OIIEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHHYC U apKTaHI'€HC YHCIOBOI0 apryMeHTa.
YpaBHeHHsI M HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHITUSIMH: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE YPaBHEHUS
U YPaBHEHUA-CIIEICTBUSA, PABHOCUIIBHBIEC HEPABEHCTBA;

MNPUMCHATH PA3JIMYHBIC MCETOAbI PCHICHUA pPALlMOHAJIBHBIX H I[pO6HO'paI_[I/IOHaJ'IBHBIX ypaBHeHHfI,
MNPUMEHATH METOJ HHTCPBAJIOB JIs pCHICHUA HCPABCHCTB,

CBOOOJHO ONEpPHPOBATh MOHATUSAMHU: MHOTOYIEH OT OAHOM NepeMEeHHOW, MHOTOWIEH C LEIbIMH
ko3¢ duLeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSATH JIeJIEHHE MHOTOWJIEHA Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
besy u reopemy Buera i penienus 3anay;

CBOOO/IHO OMIEPUPOBATH MOHITUSIMH: CUCTEMA JIMHEWHBIX YPaBHEHUH, MaTPHUIIa, ONPEIEITUTETh MATPUIIBI
2 X2 W ero TeOMETPHUYECKHIA CMBICI, UCIOJIb30BaTh CBOMCTBA ONMpEACIIUTENs 2 X 2 IS BBIYUCIICHUS €ro
3HAYEHUS, TPUMEHSTH ONPEACTUTEINN I PELIEHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM, MOJIEIIUPOBATH PEATIbHBIE
CUTyallUH C MOMOUIBIO CHUCTEMBbI JIMHEHHBIX YPaBHEHHM, UCCIEA0BATh MOCTPOCHHBIE MOJEIH C MOMOUIBIO
MATPHII ¥ ONPEIEIUTENIEH, HHTEPIIPETUPOBATD MOJYUEHHBIN PE3YJIIbTAT;

HCIIOJIb30BaTh CBOMCTRA JICHCTBUI C KOpHIMU JIA npeo6pa30BaHmI BLIpa)KCHI/II\/'I;

BBIIIOJIHATH HpeO6p330BaHI/IH YHCJIOBBIX BBIp&)KCHHﬁ, coAcpKalmunx CTCIICHU C palruOHAJIbHBIM
IIOKa3aTCJICM,

UCIOJIb30BATh CBOMCTBA JIOrapu(pMOB JIsl TpeoOpa30BaHus JTorapu(MUIECKUX BHIPAKCHUN;



CBOOOJHO ONEpUPOBATh MOHATHUSAMH: UpPPAlMOHATBHBIC, TIOKa3aTelbHbIE M JOrapu(pMHUUYECKHUE
YPAaBHEHHMs, HAXOIUTh MX PEIICHUS C MOMOINBI0 PAaBHOCWIBHBIX IEPEXOA0B WM OCYIIECTBIIAS IPOBEPKY
KOpHEH;

MPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIBI IS MPeoOpa3oBaHUs TPUTOHOMETPUUECCKUX
BBIPAXKEHUI;

CBOOOJHO OINEPUPOBATH IMOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, NPUMEHSATb HEOOXOAHUMBIE
(bopMyIIBI 1715 peIIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOACIIMPOBATE PCAJIBHBIC CHUTyallUd Ha A3BIKE anre6pbl, COCTABJATb BbIPAXCHHA, YpPaBHCHMUA,
HCPAaBCHCTBA 110 YCJIOBUIO 3aJ1a4, UCCIICAOBATH MIOCTPOCHHBIC MOACIIN C UCITOJIb30BAHHUEM allllapara anre6pbl.

DyHKIUH U TPaQUKH:

CBOOOJHO OIEPUPOBATH MOHATHIMH: (QYHKIHS, CIIOCOOBI 3amaHus (yHKIWUM, B3aUMHO OOpaTHBIC
byHKIUN, KOMIO3UIUsS PyHKIMA, rpaduK (YHKIMH, BBIIOIHITH dJIEMEHTapHbIE MPeoOpa3oBaHus rpaduKkoB
dyHKImit;

CBOOOJHO ONEpUPOBATh HMOHATHSAMM: OOJIACTH ONpPENENEHUs] U MHOXKECTBO 3HaU€HUM (YHKLUWU, HYJIH
(YyHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OMNEPUPOBATh MOHATHUSAMH: YETHBIE M HEUYETHbIE (YHKIMH, MEpHOANYECKHE (YHKINH,
IIPOMEKYTKHM MOHOTOHHOCTH (DYHKIIMHM, MAKCUMyMbl U MUHUMYMBbI (DyHKLMHU, HauOOJbIlIeE U HAaUMEHbIIEEe
3HaYeHUe (PYHKIMH Ha IPOMEXKYTKE;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: CTENEHHAas (PYHKIUS C HATypaJbHBIM M LEJNbIM IOKa3aTeseM,
rpaduK CTENeHHOM (PYHKLIMH C HATypaJbHbIM U LEJIbIM IOKa3areseM, IpaduK KOpHS N-0il CTENEeHH Kak
(byHKIMN 0OpaTHOM CTENEHH C HATypalbHbBIM MTOKa3aTeleM;

ONEepUPOBATh TMOHATUAMHU: JIMHEHHAsA, KBajpaTU4yHass U JApoOHO-IMHEHHas (YHKIMM, BBIOJIHATH
3JIEMEHTApHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX IPa(pHKOB;

cBOOO/IHO ONEpUpPOBaTh MOHATUSIMM: MOKa3aTelbHas W jorapudmuyeckas QyHKUHUU, UX CBOMCTBA U
rpad UKy, UCIOIB30BATh UX TPaPUKH [T PELICHUs ypaBHEHUH;

CBOOOZIHO  ONEpUpOBaTh  MOHATHUAMU:  TPUTOHOMETPHUYECKas  OKPY>KHOCTb,  OINpeiesieHue
TPUTOHOMETPHUYECKUX (DYHKIIMHA YHCIOBOTO apryMEHTa;

UCMOJIb30BaTh rpaduKu (PyHKIUH A1 UCCIIeOBAaHUS MPOIIECCOB M 3aBUCUMOCTEH NP PELIeHUH 3a/1a4
U3 JpYyrux Yy4ueOHBIX NPEIMETOB M peajbHOM >KM3HH, BBIpaXkaTb (GOpMyJlaMU 3aBUCUMOCTU MEXKIY
BEJINYUHAMU;

Hauvana maTteMaTH4ecKkoro aHajamsa:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: apUMETHUECKass U TEOMETPUYECKas MPOrpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpruecKass MPOTrpeccusi, JUHEWHBIH M JIKCIOHEHIHUATBHBIA pOCT, (opMylia CIOKHBIX
MIPOLICHTOB, UMETh MPEJCTABICHUE O KOHCTAHTE;

HCII0JIB30BATh MMPOTPECCUU JJIsl PELICHUS PEANIBHBIX 3a7a4 IIPUKIIAJHOTO XapaKTepa;

CcBOOOJHO ONEPUPOBATh MOHATHSIMH: MOCIEAOBATEILHOCTD, CIIOCOOBI 3aJaHUs MOCJIEJ0BATEILHOCTEH,

MOHOTOHHBIC W OrpPpaHUYCHHBIC ITOCICAOBATCIBHOCTU, NNOHHUMATH OCHOBBI 3apOXICHUA MATCMATHUYCCKOI'O
aHaJIM3a KaK aHajau3a 0ECKOHEUHO MaJbIX,



CBOOOJHO OIEpPHPOBATh MOHATHSAMH: HENpPEpbIBHBIE (DYHKIMM, TOYKH paspbiBa Tpaduka (QpyHKIUH,
ACUMIITOTHI Tpaduka QyHKINY;

cBOOOJHO OMepupoBaTh MOHATHEM: (GYHKIMS, HENpepbiBHAS Ha OTpe3Ke, MPUMEHSATh CBOMCTBa
HENPEePBIBHBIX (PYHKIWIA TS PEIICHUS 33124,

CBOOOJTHO OTIEPHPOBATH MOHATHIMMU: TIEPBasi U BTOpPasi IPOU3BOIHbIC (DYHKIIMHU, KacaTelbHasl K TpapuKy
bynkuu;

BBIYHCIIATH TPOU3BOJHBIC CyMMBI, MPOU3BEICHUS, YACTHOTO M KOMIIO3MIIMU JABYX (DYHKIMIA, 3HATH
MIPOU3BOJIHBIE AJIEMEHTAPHBIX (DYHKIIUI;

HCIIOJIh30BaTh T€OMETPUUECKUN B PU3MUECKHUI CMBICI TIPOU3BOIHOM ISl pEIICHUS 3a]1a4.
MHuoskecTBa M JIOTHKA:
CBO6OILHO OHepI/IpOBaTL IIOHATHUAMU. MHOKECTBO, onepam/m Haa MHOXXECTBaMU,

HCIIOJIB30BaTh TeOpeTI/IKO-MHO)KCCTBeHHI)IfI arrmapar il onvcaHusa peajibHbIX IMPOLECCOB U ﬂBJIeHPIfI,
IIpU pCHICHUHA 3a1a4 U3 APpYTHUX y‘Ie6HBIX MpeaAMCTOB;,

CBO6OI[HO ONCprupoOBaTh TIOHATUAMU: OIPCACICHUC, TEOpPECMa, YpPaBHCHHC-CICICTBUC, CBOMCTBO
MaATEMaTH4ICCKOI'0 O6”I>CKT3, A0Ka3aTCJIbCTBO, PaBHOCHUJIBHBIC YPABHCHUA N HCPABCHCTBA.

K koHiy oOydenus B 11 kJacce oOyyaromuics MONYYUT CIEAYIOIIME MPEAMETHBIE Pe3yJbTaThl MO
OTAEJIbHBIM TEMaM paboudell IporpaMMbl y4eOHOTo Kypca «Anredpa U Hadajla MaTeMaTHYECKOrO aHAITN3a»:

Yuciia 1 BbIYUCICHUSA:
CBOOOJHO ONEpUPOBaTh MOHATUSAMU: HATYPAJIbHOE U 1IEJI0€ YMCIIO, MHOXKECTBA HAaTypalbHBIX U LEIbIX
qucesl, UCTIONb30BaTh NMpu3Haku AenuMocTy neibix yucesn, HOJl u HOK narypanpHBIX uncen JUisl perieHus

3aaY, IPUMCHATH AJITOPUTM EBKJ’II/II[a;

CBO6OI[HO OIICpHUPOBATH MOHATUEM OCTATKaA IO MOAYJII0, 3alIMChIBATh HATYPAJIbHBIC YHCJIA B PA3JIMYHBIX
IO3HMIIMOHHBIX CUCTEMAX CUHMCICHU,

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: KOMILIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEll,
MPE/ICTaBIATh KOMIUJIEKCHBIE YHCIa B airedpanyeckoil MW TpUTOHOMETpUYeckoi ¢GopMme, BBIOIHATH
apupMeTHYeCKre Ornepaly ¢ HUIMU U H300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH.

YpaBHeHHs M HEPABEHCTBA:

CB060,I[HO OIICpHUPOBATH MNOHATUAMH: HPPAOUOHAIIBHBIC, I[MOKAa3aTCIIbHBIC U JIOl"apI/I(bMI/I‘-ICCKI/Ie
HCPaBCHCTBA, HAXOAUTH UX PCHICHUSA C ITIOMOIIBIO PABHOCUJIBHBIX IIEPEXO0B;

OCYIIECTBIISATH OTOOP KOPHEH NMPH pelIeHNH TPUTOHOMETPUIECKOTO YPaBHEHUS;

CBOOOJIHO OIEpPUPOBAThH TOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHITh HEOOXOIUMBIE
(GbopMyIIbI 1715 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO OMIEPUPOBATH MOHATUSIMU: CUCTEMA M COBOKYITHOCTh YPaBHEHU U HEPABEHCTB, PABHOCUJIbHbBIE
CUCTEMbl M CHCTEMBI-CICACTBUS, HAXOAUTh PEIICHUS CUCTEMbI MU COBOKYIHOCTEH pallMOHAJIbHBIX,
MPpalMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUYECKUX YPaBHEHUN 1 HEPABEHCTB;



pelaTh pauroHaIbHbIE, HPPAllMOHATIbHBIC, TOKA3aTeIbHbIE, JTOrapu(PMUUECKIEe U TPUTOHOMETPHUECKUE
YPaBHEHHS U HEPABEHCTBA, COAEPIKALINE MOAYIIHM U TapAMETPBI;

IPUMEHATh Ipauyeckue METOJbl Ui PpEIIeHUs YPaBHEHUH M HEpaBeHCTB, a TaKXkKe 3ajJad C
napameTpamu;

MOJICIMPOBAaTh pealibHble CHUTYallMd Ha S3bIKE aiareOpbl, COCTABIATH BBIPAKCHUSA, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI II0 YCIOBUIO 3aJa4M, UCCICAOBATH IIOCTPOCHHBIE MOJECIIH C UCIOJIB30BAaHUEM
ammapara anre0pbl, HHTEpIPETUPOBATh MOTYYCHHBIH Pe3yibTar.

DOYyHKUUH U TPapuKu:

CTPOUTH TpaUKU KOMIIO3UIMHM (PYHKLUH C IMOMOIIBIO JIEMEHTApHOI'O HCCIIEOBAaHUS U CBOICTB
KOMITO3ULIMH JIBYX (DYyHKLIUIA;

CTPOUTH T€OMETPUICCKIE 00pa3bl YpaBHEHHI U HEPABEHCTB HA KOOPAMHATHOM TIOCKOCTH;
cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpadUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSITh (PYHKIHU I MOJEIHPOBAHUS U HCCIIEI0BAHUS PEATbHBIX MPOIECCOB.

Havana maTteMaTH4ecKOro aHajam3a:

MCIOJIb30BaTh IPOU3BOIHYIO JUISI HCCIISTOBAHUS ()YHKITUM HA MOHOTOHHOCTh M SKCTPEMYMBEI;
Haxo0JIUTh HaUOOJIbIIIEEC U HAUMEHbIIIEE 3HAUCHHS (PYHKIIUN HETIPEPHIBHON HA OTPE3KE;

WCTIOJIH30BATh MPOM3BOIHYIO Il HAXOXKICHUS HAMIIYUIIEro PEHIeHUs B MPUKJIAIHBIX, B TOM YHCIE
COIMAJIbHO-9)KOHOMUYECKUX, 3ajadax, Uil OMNpPEAETICHUS CKOPOCTH U YCKOPEHHUS IIpoIlecca, 3aJaHHOTO
¢bopmyoit unu rpadukom;

CBOOOJHO ONEpUpOBaTh MOHATUSAMH: [EpBOOOpa3HasA, ONpPEAENEHHbI HWHTErpai, HaXxoIuTb
epBOOOPA3HbIE 3JIEMEHTAPHBIX QYHKIUI U BBIYUCIATH UHTErpai no ¢popmyse Herotona-JleliOHua;

HaXOJUTh IJIOIAAN MJIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIIBIO HHTETPaJIa;

MMETh TIPEACTABICHHME O MATeMAaTMYeCKOM  MOJEIMPOBAHUM HA TMPUMEpPE  COCTABIICHMS
mudepeHIMaTbHBIX YPaBHEHUI;

pelars NpUKIagHbIe 3a/la4, B TOM YHUCIJIE€ COLMAJIbHO-3KOHOMHMUYECKOTO M (PU3NYECKOr0 Xapakrepa,
CpEICTBAaMHU MaTEMaTUYECKOr0 aHAJIN3a.
DJIeKTPOHHbIe (LM (PpOBbIE)

HaumeHoBaHue pa3iejioB H TeM MPOrpamMMbl
o0pa3oBaTe/bHbIE PeCypChl

Ne

n/n
KonTpoJbHble

Bcero
padoThI

MHOXeCTBO NE€HCTBUTEILHEIX
yuces. MHOrO4JIeHBI.

1 PaunonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

http://school-collection.edu.ru/
but6mmoreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

OyHKIMHU U TpadUKy.

http://school-collection.edu.ru/
bu6nmoreka [IOK

2 CrenenHast QyHKIUS C LETBIM 12 1 https://m.edsoo.ru/
ToKasateiem http://festival.1september.ru/articles/
A o http://school-collection.edu.ru/
pudmeTnyeckuil KopeHs N-
y bu6nmoreka [IOK
3 OH CTEIEHU. 15 1
. https://m.edsoo.ru/
PPallMOHATEHBIC YPABHCHHA http://festival.1september.ru/articles/
http://school-collection.edu.ru/
4 [TokasarenpHast PyHKIIHSL. 10 1 bubnmnoreka HOK
IToka3arenbHbIE ypaBHEHHUS https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
Jlorapudmuueckas QyHKIHS.
5 Jlorapudmuueckue 18 1 bubmorexa LIOK
https://m.edsoo.ru/
YpaBHCHIA http://festival.1september.ru/articles/
http://school-collection.edu.ru/
Tpuronomerpuueckue bubmmoreka [JOK
6 22 1
BBIPKEHUS U YPAaBHEHUS https://m.edsoo.ru/
http://festival.1lseptember.ru/articles/
http://school-collection.edu.ru/
ITociemoBaTeIbHOCTH U bubnunoreka LIOK
7 10 1
Mporpeccuu https://m.edsoo.ru/
http://festival.1lseptember.ru/articles/
http://school-collection.edu.ru/
HenpepbiBHble QyHKITUH. bubnmnorexka HOK
8 20 1
IIpousBoaHas https://m.edsoo.ru/
http://festival.1lseptember.ru/articles/
http://school-collection.edu.ru/
9 [ToBTOpenue, 06001IEHNE, 5 2 bubmuorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/
http://festival.1lseptember.ru/articles/
OBIIEE KOJIMYECTBO YACOB I10 136 10
ITPOTPAMME
11 KJIACC
DJIeKTpPOHHbIE (LM (pPOBbIE)
HanmenoBaHue pa3ie/ioB U TeM NPOrpaMMbl
No o0pa3oBaTe/ibHbIE PeCypChl
n/n K
BCCFO OHTPOJII)HbIe
padoThbI
http://school-collection.edu.ru/
1 UccnenoBanue GyHKIMii ¢ 99 1 bubnuotexa [JOK
IIOMOIIBIO TPOU3BOTHOU https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
but6mmoreka [IOK
2 [TepBooOpasHast u HHTETpal 12 1 https://m.edsoo.ru/
http://festival.1september.ru/articles/
I'pacpmicn http://school-collection.edu.ru/
3 TPUTOHOMETPUUYECKHX 14 1

(byHKUIHHA.

bubnunoreka LIOK
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Tpuronomerpuyeckue https://m.edsoo.ru/

HEpaBEHCTBA http://festival.1september.ru/articles/

HppaunonanbHele, http://school-collection.edu.ru/

MOKa3aTeJIbHbIC 1 bubmuorexa [JOK

4 24 1

norapudmuueckue https://m.edsoo.ru/

HepaBeHCTBA http://festival.1september.ru/articles/
http://school-collection.edu.ru/

5 KoMmmiekcusie uncia 10 1 bubmaorexa LIOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
bu6nmoreka [IOK

6 Harypasibnble u niensie yucna 10 1 https://m.edsoo.ru/
http://festival.1september.ru/articles/

Cuctembl parmoHaIbHBIX, )
HDPALHOHATEHBIX http://school-collection.edu.ru/
bp bubmuoreka [{OK

7 MOKAa3aTeJIbHBIX 1 12 1
https://m.edsoo.ru/

JIorapHpMHIECKX http://festival.1september.ru/articles/
YpaBHEHHUU
http://school-collection.edu.ru/
bubnuoreka [IOK

8 3amauu ¢ mapaMeTpaMu 16 1 https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

[ToBTOpenue, o6odIIEHNE, bu6nmorexa LIOK
9 N 16 2
cUCTeMaTH3alus 3HaHUU https://m.edsoo.ru/
http://festival.1september.ru/articles/
OBIIEE KOJIMYECTBO YACOB I10 136 10
[TPOTPAMME
AHHOTAUA

K paboueii mporpamme 1o y4eOHOMY IIpeIMETy

«Anrebpa 1 Hauyaa MaTEMaTHYECKOT0 aHAIN3a. YTIIyOJICHHbIN YPOBEHb)»

2022-2023 yuebHbIii TO1

10 — 11 xiaccet

Paboyas nporpamma nmo maremaruke 10 — 11 kimaccoB cocTaBieHa Ha OCHOBE CIEAYIOIIMX HOPMATHUBHBIX

JOKYMCHTOB U METOAUYCCKHUX MAaTCPUAIIOB!
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1. ®enepanbublii 3akoH OT 29.12.2012 Ne 273-D3 (¢ u3M., BHeceHHbIMU DeiepaibHBIM 3aKOHOM OT
06.04.2015 N 68-®3 (pexn. 19.12.2016)) «O6 obpazoBanuu B Poccutickoit denepanun» (¢ u3M. U
noit., Beryi. B ety ¢ 07.10.2022) https://www.consultant.ru/document/cons_doc_LAW 140174/

2. depnepanbHbIN TOCYIapCTBEHHBIA 00pa30BaTeNbHBIN CTAHAAPT OCHOBHOTO 00pa30BaHus,

yTBepkIeH pemeHrueM ot 31 mas 2021 r. Ne 287 MunucrepcTBa 00pa3oBaHus U OOIIETO HAYKH
Poccutickoit ®enepanun https://fgosreestr.ru/educational_standard/federalnyi-gosudarstvennyi-
obrazovatelnyi-standart-osnovnogo-obshchego-obrazovaniia

3. Tlpumepnasi ocHOBHasi 00pa3oBaTeIbHAs POTrPaMMa OCHOBHOTO OOIIIET0 00pa30BaHus, 0I00peHHas

pemeHreM ¢eepaabHOro yueOHO-METOAMYECKOr0 00beIMHEHHS IO 001IeMy 00pa30BaHUIO
(mpoTokon ot 6/22 ot 15.09.2022). https://fgosreestr.ru/poop/primernaia-osnovnaia-
obrazovatelnaia-programma-osnovnogo-obshchego-obrazovaniia-2

4. TlpumepHas paboyasi mporpaMmma OCHOBHOI'O 00IIero o0pa3oBaHus yueOHOro mpeaMera

«Marematukay (yrayOieHHBIH YPOBEHB), 0100peHa perieHrueM ¢GeaepaibHoro yaeoHo-
METOIUYECKOr0 00BeIUHEHHS 110 0011IeMy 00pa3oBaHuto, MpoTokoit oT 29 ampens 2022 r. Ne 2/22
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-po-uchebnomu-predmetu-matematika-
uglublionnyi-uroven

5. Pabouas nporpamma Bociutanuss HPMOBY «Canbimckas COILLL Nely.

YUYEBHO-METOJNYECKOE OBECITEUEHUE OBPA30OBATEJIBHOI'O I[TPOLIECCA

1. Mepzmsak A. I'. AnreOpa u Havyajla MaTeMaTUYECKOT0 aHalii3a. Y Ti1yOJeHHbIN ypoBeHb: 10 kiacc:
yueOHuk / A. I'. Mepansk, J[.A. Homuposckuii, B.M. [lonskos, noa. pen. B. E. Ilononsckoro; — 5-¢
u3 ., crepeotun. — M.: [Ipocsemenue, 2021.

2. Mep3nsak A. I'. Anrebpa u Havayia MaTeMaTHYECKOTO aHan3a. YTIyOaeHHbIH ypoBeHb: 11 kimace:
yueOnuk / A. I'. Mep3msik, [I.A. Homuposckuii, B.M. Ilonsikos, M. C.; mox. pen. B. E.
[Tononbckoro. — 5-e u3 ., crepeorun. — M.: Ilpocsemenue, 2022.

3. Maremaruka : anrebpa 1 Hauanaa MaTeMaTHYECKOTO aHalIKM3a, TeoMeTpust. Airedpa u Hadana
MaTeMaTHUYeCKOTo aHalu3a. YTIyOaeHHbIH ypoBeHb : 10 Kiiacc : caMOCTOSATENbHbIE M KOHTPOJIbHBIC
pabotel / A.I'. Mep3insk, B.b. ITononckuit E.M Pabunosuu, M.C. SIkup. — 3-€ U3J., CTepeoTHIl. —
M. : TIpoceemienne, 2021. — 125, [3] c. : ui.

MECTO YYEBHOI'O KYPCA B YUYEGHOM IIJTAHE

Cormacuao yuebnomy 1any B 10 — 11 kmaccax usydaercs npeamer «Anredpa U Hadajla MaTeMaTHIeCKOTO

annu3a» (yriayOleHHbI ypoBeHb). B cTpykType mporpaMmel ya4eOHOTO Kypca « Anredpay cpelHel MIKOJIbI

OCHOBHO€ MECTO 3aHUMAIOT COJIEPKATEIbHO-METOAMYECKHUE JIMHUM: «HHCla U BeTUUYUHb»; « BeIparkeHus»;
«YpaBHEHUS U HEPABEHCTBa»; « DyHKIIUN», « DIEMEHTHI MAaTEMAaTUYECKOTO aHaIN3a», «BeposaTHOCTh 1
cTaTuCTUKa», «Pabora ¢ maHHBIMIY, «ANTeOpa U HaYajaa MaTeMaTHYECKOTO aHaTNu3a B UCTOPUIECKOM

Pa3sBUTHUN). Ka>1<)1as{ N3 3TUX COACPIKATCIIbHO-MCTOANYCCKUX JIUHUHA Pa3BHUBACTCA Ha MPOTAIKCHUU ABYX JICT
HN3YUYCHUSA KypcCa, CCTCCTBCHHBIM 06pa30M NEPCILICTAACh U BSaHMOHeﬁCTBYH C IpYTrvuMHU €TI0 JIUHUAMH.
VYueOHbIi M1aH HA U3ydeHHE «Anredpa v Hauajga MaTeMaTHISCKOTO aHaIu3a. Y TIIyOJICHHBIA YPOBEHBY


https://www.consultant.ru/document/cons_doc_LAW_140174/
https://fgosreestr.ru/educational_standard/federalnyi-gosudarstvennyi-obrazovatelnyi-standart-osnovnogo-obshchego-obrazovaniia
https://fgosreestr.ru/educational_standard/federalnyi-gosudarstvennyi-obrazovatelnyi-standart-osnovnogo-obshchego-obrazovaniia
https://fgosreestr.ru/poop/primernaia-osnovnaia-obrazovatelnaia-programma-osnovnogo-obshchego-obrazovaniia-2
https://fgosreestr.ru/poop/primernaia-osnovnaia-obrazovatelnaia-programma-osnovnogo-obshchego-obrazovaniia-2
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-po-uchebnomu-predmetu-matematika-uglublionnyi-uroven
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-po-uchebnomu-predmetu-matematika-uglublionnyi-uroven

B 10 — 11 kyaccax oTBOUT 10 4 y4eOHBIX Yaca B HEJENIO0, B TECYCHHE KaXI0T0 roj1a

oOydenus o 1369acoB, Bcero 3a aBa rojaa 272 yaca.

[TpakTryeckas 4acTh MPOTrPAMMBbI:
10 xiace: KP — 11;
11 xmacc: KP - 8.

[ToypouHoe mmaHnpoBaHue

10 xnacc
Ne Tema ypoka KoanuecTBo yacoB Jara | DJaeKTpOHHBbIE
n/ Bcer | KonTpoabn | IIpakTuyec | H3y4eH uudposbie
1 0 ble padoThl | KHe padoThl s o0pa3oBartesb
Hble pecypchl
1 | MHoxecTBO, 1
orepanuu HaJl
MHOKECTBAMHU U UX
CBOMCTBA
2 | Auarpammsl Ditnepa- | 1
Benna
3 | [Ipumenenue 1
TEOPETHKO-

MHOXCCTBCHHOI'O




anmnapara Jajs
penieHus 3aaa4y

PanuonansHBIC UKCA.
OOBIKHOBEHHBIE U
JECATHYHBIC TPOOH,
IIPOLICHTHI,
OCCKOHEUHBIC
HEPHOINICCKHE TPOOH

PanuonansHBIC UKCA.
OOBIKHOBEHHBIE U
JECATHYHBIC TPOOH,
IIPOLICHTBI,
OCCKOHEUHBIC
HNEPHOINYECKHE TPOOH

[Tpumenenue npodeit
¥ TIPOLICHTOB JIJIS
PCIICHUA ITPUKIIAIHBIX
3a1a4

[Tpumenenue npodeit
¥ TIPOIICHTOB JIJIS
PCLICHUA ITPUKIAJIHBIX
3a1a4

JleficTBUTENIbHBIC
yucia. PanronanbHbIe
Y UppalOHaIbHBIC
qucia

Apudmernueckue
OTIEPALINH C
JNEUCTBUTECTLHBIMU
YHUCIaMHu

10

Monyns
JNIEUCTBUTEIILHOTO
YlCja U €ro CBONCTBA

11

[TpubnmxEnHbIE
BBIYMCIICHHUS], [IPaBUJIA
OKpYTJICHUS,
MPUKUIKA U OLICHKA
pe3yJibTaTta
BBIYHCIICHUI

12

OCHOBHEBIE METOIBI
pELIeHUs UENbIX U
JIpoOHO-
parroHaIbHBIX
YpaBHEHUU U
HEPaBEHCTB

13

OCHOBHBIE METOIEI
pELIeHUs UENbIX U
JIpoOHO-
parroHaIbHBIX
YpaBHEHUU U
HEPaBEHCTB




14

OCHOBHBIC METOJIBI
pCIICHUS ENBIX U
JIpOOHO-
paroHaIbHBIX
YpPaBHEHUU U
HEPABCHCTB

15

MHorowieHbl OT
OJHOI IEPEMEHHOM!.
JleneHue MHOTOWICHA
Ha MHOTOYIEH C
ocratkoM. Teopema
bezy

16

MHorouieHsi ¢
LEIbIMU

K03 (ppHUIreHTaMH.
Teopema Buera

17

Pemenue cucrem
JIMHEWHBIX YpaBHEHUHN

18

Pemenue cucrem
JIMHEWHBIX YpaBHEHUHN

19

Marpuna cuctemsl
JUHENHBIX YPaBHEHUH.
Ornpenenurens
MaTpHIIbl 2%X2, ero
reOMETPUYECKUI
CMBICJI U CBOWCTBA;
BBIUMCJIEHHUE €r0
3HAUYCHMS

20

Onpenenurens
MaTpHULbI 2X2, ero
reOMETPUYECKUI
CMBICII M CBOMCTBA;
BBIUMCJIEHHUE €r0
3HAYEHUs

21

[IpumeHeHne
OIPEIEIUTENS IS
peLeHusT CUCTEMBI
JIMHEUHBIX YPABHEHUN

22

Pemenue npuknaaaeix
3a/1a4 C MOMOUIBIO
CHCTEMBI JINHENHBIX
YpaBHEHUU

23

Pemenue npuknaaaeix
3a/1a4 C MOMOUIBIO
CHCTEMBI JINHENHBIX
YpaBHEHUU

24

KonTtponpHas padora:
"ParnoHanbHEIC
YpPaBHEHUS U
HEpPABEHCTBA.
CucTeMBbl JJHHEHHBIX
ypaBHeHUI"




25

OYHKIMS, CIIOCOOBI
3a1aHusl PyHKITUH.
B3anmuo obpaTHble
GyHKIHH.
Komno3unus
byHKIMA

26

I'padux pynkumu.
DJleMeHTapHbIe
npeoOpa3oBaHUs
rpa¢gukoB QyHKIHI

27

O6nactb ornpeaeseHus
U MHO>XKECTBO
3HaYeHU! (PYHKIUU.
Hynu dynkiun.
[IpomexyTku 3HaK
IIOCTOSIHCTBA

28

YETHBIC 1 HEUETHBIC
byHKIIH.
[Iepnonnueckue
byHKIIH.
[IpomexyTku
MOHOTOHHOCTH
byHKIMH

29

MakcumyMmsl U
MUHHMYMBI (PYHKIIHH.
HauOonbiiee u
HavuMEHbIIIEe
3HaYeHHe (PYHKLUHU Ha
IIPOMEKYTKE

30

JIuneliHas,
KBaJIpaTHYHAs U
IpOOHO-TMHEWHas
byHKIMH

31

DnemMeHTapHoe
UCCIICIOBaHUE U
NOCTPOEHHE TpapUKOB
TUX QYHKIUI

32

OnemMeHTapHoe
UCCIIeIOBaHUE U
MOCTPOCHHE TPapUKOB
9TUX QyHKUUN

33

CrerneHb ¢ [elabIM
nokazareneM. bunom
Herorouna

34

CrerneHn ¢ LETBIM
nokasareieM. bunom
Hrrotona

35

CrenenHast GyHKIUS C
HATypaJbHBIM U
LIEJIBIM [IOKA3aTEeJIeM.
E¢ cBoiicTBa u rpaduk




36

KonTtponbnas pabora:
"CrenenHast GyHKIIHS.
E€ cBoiicTBa n
rpa¢uk"

37

Apudmernueckuit
KOpPEHb HaTypaJIbHON
CTEICHU U €r0
CBOMCTBaA

38

Apudmernueckuit
KOpPEHb HaTypaJIbHON
CTEIICHU U €T0
CBOMCTBaA

39

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
COJIeprKalIiX CTEIeHH
U KOpHU

40

[TpeoOpazoBanms
YHUCIIOBBIX
BBIPAKCHHUI,
COJIepKAIINX CTETICHU
U KOpHU

41

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
CoJIepKalluX CTENEHH
U KOpHU

42

HppanuoHanpHble
ypaBHeHUs. OCHOBHbIE
METO/IbI PEILICHUS
UPpalMOHATIBHBIX
YpaBHEHUU

43

HppaumronanbHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
MPPALMOHATIBHBIX
YpaBHEHUU

44

HppaunonanbHble
ypaBHeHHs. OCHOBHBIE
METO/IbI PEIICHUS
UPPALMOHAIIBHBIX
YpaBHEHUU

45

PaBHOCHIBHBIE
MEepPEX0/ibl B PEIICHUHN
HMppalrOHaJIbHbBIX
YpaBHEHUU

46

PaBHOCHIBHBIE
MepPEX0/ibl B PEIICHUHN
HPPALIMOHATIbHBIX
YpaBHEHUU

47

PaBHOCHIBHEIE
MEepEX0/ibl B PEIICHUH




AppalMOHAIBHBIX
YpaBHEHUU

48

PaBHOCUIIBHEIC
Mepexo0/ibl B pEIICHUHN
UPPALIMOHATIBHBIX
ypaBHEHUH

49

CgoiicTBa u rpadux
KOPHSI N-Oi CTEeNEeHU
KaK (QyHKIHH
00paTHOM CTENEHU C
HATYpaJIbHBIM
MoKa3aresiem

50

CgoiicTBa u rpadux
KOPHSI N-0i CTENCHN
KaK (QyHKIHH
0OpaTHOM CTETeHH C
HATYPaJIbHBIM
HOKazaTeJeM

51

KonTtponbnas pabora:
"CsoiicTBa u rpaduk
KOpHS N-OM CTEIEHHU.
HppaunonanbHble
ypaBHEeHuUs"

52

CrerneHb ¢
palroHaIbHBIM
rmokazartejieM U e€
CBOMCTBaA

53

Cremnens ¢
palroHaIbHBIM
rokazartejieM U e€
CBOMCTBaA

54

Crernensb ¢
palroHaIbHBIM
MokKazarejieM u e€
CBOMCTBaA

55

[TokazarenbHas
byHKIMS, €€ CBOICTBa
U rpaduk

56

Hcnons3oBanue
rpaduka QyHKIMH IS
peLICHNs] YPABHEHUI

57

Hcnonp3oBanne
rpaduka QyHKIHH IS
pELIeHNs] YPAaBHEHMI

58

IToka3arenbHble
ypaBHeHUsA. OCHOBHBIE
METO/BbI PELLIECHUS
MTOKa3aTeJIbHBIX
YPaBHEHUNU

59

[Toka3aTenbHble
ypaBHeHUs. OCHOBHbIE
METO/Ibl PelICHUs




IIOKa3aTCIbHBIX
YpaBHEHUU

60

IlokazarenbHBIC
ypaBHeHUsA. OCHOBHBIE
METOAbI pCI_HeHI/ISI
IMOKa3aTeIbHBIX
YpaBHEHUU

61

KonTponbhas pabota:
"[Toka3zarenbHas
GyHKIHS.
ITokazarenbHbIe
ypaBHEeHUs"

62

Jlorapudm yucna.
CsoticTBa norapupma

63

Jlorapudm gucna.
CsoticTBa norapupma

64

Jlorapudm yuca.
CsoiicTBa norapudma

65

JecsTuuable u
HaTypaJIbHbIE
JorapuQMbl

66

JecsTuuable u
HaTypaJIbHbIE
JorapuQmbl

67

[IpeoOpazoBanue
BBIPAKECHU,
coJiepKaIIX
jorapu@msl

68

[TpeoGpa3oBanue
BBIPAKECHU,
COJIEpIKaIINX
jorapu@msl

69

[TpeoGpa3zoBanue
BBIPAKECHU,
COJIEpIKaIINX
jorapu@msl

70

Jlorapugmuueckas
byHkIus, e€ cBoiicTBa
u rpaduK

71

Jlorapudpmuueckas
¢byHKuus, €€ cBOWCTBA
U rpaduk

72

Hcnons3oBanue
rpaduka QyHKIMH IS
peLIeHUs] YPaBHEHUM

73

Hcnons3oBanue
rpaduka QyHKIMH IS
pelIeHUs] YPaBHEHUM

74

Jlorapudmuueckue
ypaBHeHHs. OCHOBHBIE
METO/bI peIlIeHUs




J0rapupMHUUECKUX
YpaBHEHUU

75

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbBIE
MCTOJbI pCUHICHUA
JorapupMUUEecKux
YpaBHEHUU

76

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PelICHUs
norapuGMUIECKUX
ypaBHEHUH

7

PaBHOCHITBHBIE
MepeXO/bl B pELICHUU
norapuGpMUIEeCKUX
YpaBHEHUH

78

PaBHOCHITBHBIE
MepeXo/pl B peLICHUU
norapuGpMUIEeCKUX
YpaBHEHUH

79

KonrponsHas padora:
"Jlorapupmuueckas
GyHKIMS.
Jlorapugmuueckue
ypaBHEeHHUs"

80

Cunyc, KocuHyc,
TAHT'€HC U KOTAaHT€HC
YKCJIOBOTO apryMeHTa

81

Cunyc, KocuHnyc,
TAHT'€HC U KOTAaHT€HC
YKCJIOBOTO apryMeHTa

82

Apkcunyc,
apKKOCHHYC U
apKTaHTe€HC
YKCJIOBOTO apryMeHTa

83

Apkcunyc,
apKKOCHHYC U
apKTaHTe€HC
YKCJIOBOTO apryMeHTa

84

Tpuronomerpuueckas
OKpPY’KHOCTb,
OIIpeZieIICHUE
TPUTOHOMETPUYECKUX
GYyHKIUI YHCI0BOTO
aprymeHra

85

Tpuronomerpuueckas
OKPYHOCTb,
ornpezeneHue
TPUTOHOMETPUUECKHUX
(GyHKIMA YUCIOBOTO
apryMeHTa




86

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

bopmybl

87

OcCHOBHEBIE
TPUTOHOMETPUUECKHUE

(hopMyJIBI

88

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmybl

89

OcCHOBHBIE
TPUTOHOMETPUUECKHUE

(hopMyJIBI

90

ITpeoOpa3oBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUI

91

[IpeoOpazoBanue
TPUTOHOMETPHUICCKHIX
BBIPKEHUM

92

[TpeoOpa3oBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUI

93

[TpeoOpa3oBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUI

94

Pewenue
TPUTOHOMETPUYECKUX
YpaBHEHUNU

95

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

96

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUNU

97

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

98

Pemenue
TPUTOHOMETPUYECKUX
YPaBHEHUNU

99

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

10

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

10

KonrpomnsHas pabora:
"TpuUroHOMeTpHUYECKU
€ BBIpQ)XKCHHUA U
TPUTOHOMETPUYECKHE
ypaBHeHuUs"

10

ITocnemoBaTeIbHOCTH,
CIOCOOBI 3a1aHUs




OCJIEIOBATEILHOCTEN

. Meton
MaTeMaTU4YeCKOM1
UHIYKIIH

10 | MoHOTOHHEBIE H

3 | orpaHUYCHHBIC
MOCJIEI0BATEIBHOCTH.
Ucrtopus ananuza
0OECKOHEYHO MaJIbIX

10 | Apudmernyeckas

4 | mporpeccus

10 | I'eomeTpuueckas

5 | mporpeccust

10 | beckoneuno

6 | yObIBaromas
reoMeTpuyuecKas
nporpeccust

10 | Cymma O6eckOHEUHO

7 | yObIBaromei
reOMEeTPHUUYECKOI
IPOTPECCUH

10 | JIuneiinslit u

8 | PKCIIOHEHITMATBEHBIH
pocrt. Hucio e.
dopmyiia CIOKHBIX
IPOILICHTOB

10 | JIuneitnslit u

9 | 9KCIIOHEHITMATBHBII
poct. Hucio e.
dopmyiia CIOKHBIX
IPOILICHTOB

11 | Ucnonws3oBanue

0 | nporpeccun s
pENIeHUs peaTbHbIX
3a/1a4 MPUKIATHOTO
XapakTepa

11 | KonrtponbHas pabora:

1 | "IlocnenoBaTebHOCTH
U nporpeccun”

11 | HempepsiBHbIE

2 | ysnkuuu u ux
CBOMCTBA

11 | Touka pa3psiBa.

3 | AcumrToThl rpadKoOB
byHKIHI

11 | CgoiicTBa QpyHKUMI

4 | HETIpEPHIBHBIX HA
OTpe3Ke

11 | CroiicTBa QpyHKUIUI

5 | HEmpephIBHBIX Ha

OTpe3Ke




Mertox uHTEPBAIOB
JUISL peIeHUs
HEPABEHCTB

11 | Metoa uHTEpBAIOB

7 JUISL pELIECHUS
HEPABEHCTB

11 | Metoa uHTEpBaAIOB

8 JUTSL peIIeHUS
HEPaBEHCTB

11 | IlpumeHeHuE CBOMCTB

9 | HempepBIBHBIX
byHKIMA 115
peleHus 3a1a4

12 | IlpumeHeHuE CBOMCTB

0 | HempepBIBHBIX
byHKIM 115
pelIeHus 3a1a4

12 | IlepBas u BTOpas

1 | npousBoaHbIE
byHKIHH

12 | Onpenenenue,

2 | reoMeTpUYECKUN
CMBICJI TPOU3BOIHOM

12 | Onpenenenue, ¢uzny

3 | eckuii cMbICI
MIPOU3BOAHOMN

12 | YpaBHeHue

4 | kacaTenpHOH K
rpaduxy QyHKINN

12 | YpaBHenue

5 | KacaTtembHOM K
rpaduky QyHKIUU

12 | IlpousBoHbIE

6 | pmemMeHTapHBIX
byHKIHI

12 | IlpousBoHbBIE

7 | pIeMeHTapHBIX
byHKIMA

12 | IlpousBogHast CyMMBI,

8 | mpousBeacHMS,
YaCTHOTO U
KOMITO3HITMHU HYHKIIHA

12 | IlpousBogHast CyMMBI,

9 | mpousBeacHHUS,
YaCTHOTO U
KOMITO3HITHU (HYHKIIHA

13 | Ilpou3BogHAsT CYMMBI,

0 MIPOU3BEICHUS,
4acTHOTO U
KOMITO3UIINH (PYHKITHIA

13 | KonTpomnsHas pabdora:

1 "[IponzBognas"




13 | IloBTOpeHwue, 1
2 000011IeHHE,
cUCTeMaTH3aIus
3HaHui: "YpaBHeHUs"
13 | IloBTOpenwue, 1
3 0000111eHHE,
cUCTeMaTH3aIus
3HaHui: "OyHkun"
13 | UroroBas 1 1
4 | KOHTpOJIbHAs paboTa
13 | UroroBas 1 1
5 | KOHTpOJIbHAs paboTa
13 | IloBTOpenwue, 1
6 0000111eHHE,
cHCTeMaTH3aIHs
3HAHUU
OBUIEE KOJIMYECTBO 136 |10 0
YACOB 10
[TPOI'PAMME
11 knace
Ne Tema ypoka KosmnuecTBo yacoB Hara DJIeKTPOHH
n/ Bce | KonTpoas | IIpakTuye | H3y4YeH ble
I ro HbIE CKHe us uudgposbie
padoThI padoTbl oOpa3oBareJ
bHbIE
pecypchl
1 | Ilpumenenue npousBoaHoit | 1
K HCCIeI0BaHUIO (QYHKIUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBEI
2 | Ilpumenenue npousBogHol | 1
K HCCIeI0BaHUIO (PYHKIUN
Ha MOHOTOHHOCTb U
OKCTPEMYMBI
3 | Ilpumenenue npousBogHon | 1
K UCCIeI0BaHUIO (DYHKIUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI
4 | Ilpumenenue npou3BogHoN | 1
K HCCIeI0BaHUIO (QYyHKIUH
Ha MOHOTOHHOCTb U
IKCTPEMYMBI
5 | Ilpumenenue npousBogHoi | 1
K HCCIeI0BaHUIO (QYyHKIUH
Ha MOHOTOHHOCTb U
IKCTPEMYMBI
6 | Ilpumenenue npousBogHoN | 1
K HCCIeI0BaHUIO (QYyHKIUH
Ha MOHOTOHHOCTb U
KCTPEMYMBI
7 | Haxoxnenune ganbonpmero | 1
Y HAUMEHBILIEr0 3HAUCHMSI




HeNpepbIBHON (PYHKINU HA
OTpe3Ke

Haxoxnenne HanOombIIero
Y HaUMEHBIIIETO 3HAYCHUS
HEeNpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnenne HanOombIero
Y HaUMEHBIIIETO 3HAYCHUS
HEeNpepbIBHON (YHKIINU HA
OTpe3Ke

10

Haxoxxnenne HanOombIero
Y HaUMEHBIIIETO 3HAYCHUS
HEeNpepbIBHON (YHKINU HA
OTpe3Ke

11

Haxosxnenre HanOoJIbIIEero
M HAMMEHBIIIETO 3HAYEHHUS
HEeNpepbIBHON (YHKINU HA
OTpE3Ke

12

Haxosxnenre HanOoJIbIIEro
M HAMMEHBIIIETO 3HAYEHUS
HEeTpepbIBHON (PYHKINU HA
OTpE3Ke

13

[IpuMeHeHne npou3BOHOU
IUIs1 HAXOXKACHUS
HaWIYYILEro peleHus B
IIPUKJIAIHBIX 3aJa49ax

14

IIpumenenne npon3BOJHON
JUIS. HaXOXICHUS
HaWIy4IIero penieHus B
MIPUKJIAIHBIX 3aJ]a4ax

15

IIpumeHeHue
MPOU3BOIHON IJIst
OIpEelIEICHUS CKOPOCTH U
YCKOpEHHUs Ipolecca,
3aJJaHHOTO (OpMYJIOH nin
rpadgukoM

16

IIpumeHeHue
MPOU3BOIHON IJIst
OIPENIEICHUSI CKOPOCTH U
YCKOpEHHUs Ipolecca,
3aJJaHHOTO (POPMYJION Min
rpaduxom

17

Komnozunust pyHKuui

18

Kowmnoszunus dyHkuit

19

Komnozunust pyHKuui

20

I'eomeTpuueckue o6passl
YpaBHEHUH Ha
KOOPJMHATHOM IJIOCKOCTH

S

21

I'eomeTpuueckue o6passl
YpaBHEHUH Ha
KOOPJMHATHOM IJIOCKOCTH




22

Konrponsnas padora:
"UccnenoBanne QyHKIIHI C
MIOMOIIIbIO TPOU3BOAHOM"

23

[TepBooOpasHas, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpasubie
AJIEMEHTAPHBIX (YHKITHA.
[TpaBuia HaXOXKACHUSA
11€pBO0OPA3HBIX

25

[TepBooOpasubie
AJIEMEHTAPHBIX (YHKIIHA.
[TpaBuia HaXOXKACHUSA
11€pBO0OPA3HBIX

26

Hnurerpan. ['eomerpuyeckuii
CMBICJI MHTErpajia

27

Breruucnenue
ONpPeACIEHHOTO NHTErpasa
o ¢opmyne HproTona-
JleiiOuwmia

28

Breruucnenue
ONpPeACIEHHOTO NHTErpaa
o gopmyne HproTona-
JletiOuwmia

29

[IpuMeHeHne nHTErpasIa U1
HaXO0XIECHHUs IIouanen
IJIOCKHUX QUryp

30

[IpuMeneHnue unTerpana s
HaXO0XJIeHHUSI 00bEMOB
T€OMETPUUYECKHX TN

31

[Ipumeps! pemenni
Qg depeHInaIbHbIX
YpaBHEHUM

32

[Ipumeps! perieHun
g depeHInaTbHBIX
ypaBHEHUH

33

Marematnueckoe
MO/JICJIMPOBAHHE PEaTbHBIX
MIPOIIECCOB C MTOMOIIBIO
g depeHIaTbHBIX
YpaBHEHUN

34

KonrponbHas pabora:
"[IepBooOpa3nas u
uHTerpan”

35

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduku

36

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduku

37

Tpuronomerpuueckue
(yHKIMM, UX CBOHCTBA U
rpaduku




38

Tpuronomerpuueckue
(byHKIMM, UX CBOHCTBA U
rpaduKu

39

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduku

40

OT10op KOpHEi
TPUTOHOMETPUYECKUX
YPaBHEHUH € TIOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPUYECKHIX
YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

42

OT10op KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TOMOLIBIO
TPUTOHOMETPUYECKOIN
OKPYKHOCTH

43

OT160p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KonrponbHas pabora:
"I'pacdpuxnu
TPUTOHOMETPUYECKUX
byHKIUH.
Tpuronomerpuyeckue
HepaBeHCTBA"

49

OCHOBHBIE METOJIBI
pelreHus

MOKa3aTCJIbHBIX HEPABCHCT

B

50

OCHOBHBIE METOIBI
pelIeHus

MOKa3aTCJIbHBIX HCPABCHCT

B




51

OCHOBHBIE METOIBI
pelIeHus

MOKAa3aTeIbHBIX HEPABEHCT
B

52

OCHOBHBIE METOJIBI
pelIeHus

MOKAa3aTeIbHBIX HEPABEHCT
B

53

OCHOBHBIE METOIBI
pelieHus JIorapuhMUISCKU
X HEPaBEHCTB

54

OCHOBHBIE METO/IBI
peleHust JToTapu(pMUIECKH
X HEpaBEHCTB

55

OCHOBHBIE METOIBI
pelieHus JorapuhMUISCKU
X HEPaBEHCTB

56

OCHOBHbBIE METO/1bI
peleHust JToTapuPpMUIECKH
X HEpaBEHCTB

57

OCHOBHBIE METOIBI
pEIICHUS HPPAIMOHATBLHBIX
HEPABCHCTB

58

OCHOBHBIE METOJIBI
peIICHUs HPPAIMOHATILHBIX
HEPABCHCTB

59

OCHOBHBIE METOIBI
pEIICHUS UPPAITMOHATEHBIX
HEPABEHCTB

60

OCHOBHBIE METOJIBI
pelIeHUs UPPAIMOHATBHBIX
HEPABCHCTB

61

I'paduueckue MeTo b1
peLIeHus UPPALMOHAIBHBIX
ypaBHEHUH

62

I'paduueckue meToabt
pelIeHus: UppaMOHAIbHBIX
YpaBHEHUU

63

I'pacdmueckue meToabt
pereHus
MOKa3aTeJIbHBIX YpaBHEHHI

64

I'paduueckue meTomp!
pelIeHusl moKa3aTelIbHbIX
HEPaBEHCTB

65

I'paduueckue meTomp!
peleHust JorapupMUIecKu
X YPaBHEHMI

66

I'paduueckue MeTo b1
perteHus
norapupMHUUECKUX
HEpPaBEHCTB




67

I'paduueckue MeTo b1
penieHus
JorapupMUIECKIX
HEPaBEHCTB

68

I'paduueckue MeTo b1
pelIeHUs TOKa3aTeIbHbIX U
JorapuMUIECKIX
YpaBHEHUM

69

I'paduueckue MeTo b1
pelIeHUs TOKa3aTeIbHbIX U
JorapuMUIECKIX
YpaBHEHUM

70

I'padmueckue meToapl
peIIeHHsI TOKA3aTebHBIX U
JorapuMuIecKux
HEPaBCHCTB

71

I'paduueckue MeTo b1
pELICHUS MTOKa3aTeNbHBIX U
JorapupMuIecKux
HEpPaBEHCTB

72

KonTponbHas pabora:
"UppanoHaibHebIE,
MOKa3aTeIbHbIC U
norapuMuIecKue
HepaBeHcTBa"

73

KowmriekcHeie yncna.
Anrebpanyeckas u
TPUTOHOMETPHYECKAs
(dhopmbI 3anucu
KOMIUJIEKCHOTO YHUCIIa

74

KowmriekcHeie yncna.
Anrebpanyeckas u
TPUTOHOMETPHYECKAS
(dhopmbI 3anucu
KOMILIEKCHOTO YHCIIa

75

Apudmernueckue
olepalyy ¢ KOMIIJIEKCHBIMU
qrcIaMu

76

Apudmernueckue
OTIEepaINHU C KOMIUIEKCHBIMHU
qHCIaMU

77

Nzobpaxkenue
KOMIDUIEKCHBIX YHCEN Ha
KOOPJMHATHOM IJIOCKOCTH

78

N300pakenue
KOMIIJIEKCHBIX YHCEJI Ha
KOOPJIMHATHOH IUIOCKOCTH

79

®opmyna Myaspa. Kopau
N-o#l CTEIIEHU U3
KOMILJIEKCHOT'O YHCIIa




80

®opmyna Myaspa. Kopau
N-OU CTENEHU U3
KOMILJIEKCHOT'O YUCIIa

81

[TpuMeHeHre KOMIUIEKCHBIX
YHCeN JIJISl PeIICHUS
(hUBUYECKUX U
TCOMETPUUYECKUX 3a/1a4

82

KonTposipHas padora:
"Kommiiekcusie uncia"

83

Hatypanbnble u nemnbie
qucia

84

Hatypanbhble u nesnbie
qucia

85

[IpumeHenne mpU3HAKOB
JEJIMMOCTH LIEJIbIX YHCE

86

[IpuMeHeHne NPU3HAKOB
JEJIMMOCTH LIEJIbIX YHCEI

87

[IpuMeHeHne NpPU3HAKOB
JEJIMMOCTH LIETIBIX
gucen: HOJI m HOK

88

[IpuMeHeHne MPU3HAKOB
JETUMOCTH TICITBIX
yucen: HOJI u HOK

89

[IpuMeHeHne NpPU3HAKOB
JEJIMMOCTH LIEJIBbIX YUCEIL:
OCTAaTKH 10 MOJYJIO

90

IIpumeHeHne NpU3HAKOB
JETUMOCTH LIEJIbIX YHCEI:
OCTaTKH 10 MOJYJIO

91

[IpuMeHeHne NpU3HAKOB
JEIUMOCTH LIEIIBIX YUCEN:
anroput™ EBkinuna mis
pelieHus 3a/1a4 B LENbIX
YHUCIIAX

92

KonrtponbHas pabora:
"Teopus 1enpIx yucen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIEJICTBHS

94

Cucrema 1 COBOKYITHOCTb
ypaBHEHUN. PaBHOCUIIBHBIE
CUCTEMBI I CHCTEMBI-
CJICJICTBUS

95

OCHOBHEBIE METOBI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
palMOHAIBHBIX YPaBHEHUI

96

OCHOBHEBIE METOBI
pelIeHus: CUCTEM U
COBOKYITHOCTEH HpparoHa
JIbHBIX YPaBHECHUU




97

OCHOBHBIE METOBI
pEIICHUS CUCTEM H
COBOKYITHOCTEH
MTOKA3aTeIbHBIX YPABHCHHIM

98

OCHOBHBIE METOIbBI
pEIICHUs CUCTEM U
COBOKYITHOCTEM
MTOKAa3aTeIbHBIX YPABHCHHM

99

OCHOBHBIE METO/IbI
pEIIeHUs CUCTEM U
COBOKYIMHOCTEH JorapupmMu
YECKUX YpaBHEHUM

10

OCHOBHBIE METO/IbI
PELICHUS CUCTEM H
COBOKYITHOCTEH JorapupmMu
YEeCKUX YpaBHEHHI

10

[IpumeHeHue cucreM K
PELICHNI0 MaTeMaTHYECKUX
3a/1a4 ¥ 3a]a4 u3
pa3nuyHbIX 001acTeil HayKu
U peajbHOU KU3HU,
UHTEPIIpETALNS
IIOJIYYEHHBIX PE3YJIbTATOB

10

[IpumeneHne cucreMm K
PELICHNI0 MaTEMaTHUYECKUX
3a/1a4 U 3a/1a4 U3
pa3IMYHbIX 00JacTel HayKu
U peaJIbHOU KU3HH,
UHTEpIIpeTaLUs
MIOJIYYEHHBIX PE3YyJIbTaTOB

10

[IpuMeHeHnEe HEpaBEHCTB K
PELICHUI0 MAaTEMAaTHYECKUX
3a/1a4 ¥ 3a]1a4 U3
pa3nuyHbIX 001acTeil HayKu
U peajbHOU KU3HU,
UHTEpIpeTaLys
ITOJIYYEHHBIX PE3YJIbTATOB

10

KonTponpHas padora:
"Cuctembl palliOHaIbHBIX,
HppaLMOHATIBHBIX
MOKa3aTeIbHBIX U
Jorapu(MUIECKIX
ypaBHeHUN"

10

PanmonaneHble ypaBHEHHUS C
napaMmeTpamu

10

PaunonanbHbie
HEPABEHCTBA C
rapaMeTpamu

10

ParmoHanbHbIe CHCTEMBI C
napamMeTpamu




10

HppaunoHanbHble YypaBHEH
Usl, HEPABEHCTBA C
rapamMeTpamu

10 | UpparmoHaibHBIE CUCTEMBI

9 | c mapameTpamu

11 | IMoka3aTenbHbIC YpaBHEHUS,

0 | HepaBeHCTBaA C
napameTpamu

11 | IToka3aTenabHbIE CUCTEMBI C

1 | mapamerpamu

11 | Jlorapupmudeckue ypaBHE

2 | HUS, HEPABEHCTBA C
napameTpamu

11 | Jlorapudmudeckue

3 | cucTeMbl C mapaMeTpaMu

11 | Tpuronomerpuyeckue

4 | ypaBHEHHUs C TapaMeTpaMHu

11 | Tpuronomerpuyeckue

5 | HEpaBeHCTBa C
napamMeTpamu

11 | TpuroHOMETpHUYECKHUE CHUCT

6 | eMBl c mapameTpamu

11 | IMocTpoenue u

7 | uccienoBaHue
MaTeMaTHYECKUX MOJIeNen
peanbHBIX CUTYyaIUuH C
MIOMOIIBIO YPAaBHEHUH C
napaMeTpamu

11 | Tloctpoenue u

8 | uccnenoBanue
MaTeMaTHYeCKUX MOJIeIen
peanbHBIX CUTYyalUH C
MOMOIIIBIO CHCTEM
YpPaBHEHHUI C IapaMeTpaMu

11 | Tloctpoenue u

9 | uccnenoBanue
MaTeMaTHYeCKUX MOJienen
peanbHBIX CUTYyaIUui C
MIOMOIIBIO CHCTEM
YpPaBHEHHUI C apamMeTpaMu

12 | KonTposbHas paboTa:

0 | "3amaum c mapamerpamu”

12 | IToBTOpenwue, 06001IIECHUE,

1 | cucremaruzanus 3HAHUI:
"YpaBHenus"

12 | IToBTOpenwue, 06001IIECHUE,

2 | cucremarn3amnus 3HaAHAN:
"YpaBHenus"

12 | IToBTOpeHwme, 0000IIEHNE,

3 | cucremaru3anus 3HAHUI:

"VpaBuenus. CuctemMbl
ypaBHeHui"




12 | IToBTOpenwue, 06001IICHUE, 1

4 | cucreMaTH3amys 3HAHUHN:
"HepaBencrsa"

12 | TIToBTOpeHnue, o600ImIEeHNE, 1

5 | cucremarm3anus 3HAHUM:
"HepaBenctna"

12 | IToBTOpenwue, 0600IIEeHNE, 1

6 | cucremaru3anys 3HAHUIL:
"HepaBencrsa"

12 | IToBTOpeHnue, o6o0IICHHE, 1

7 | cucremarm3anys 3HAHUM:
"IIpousBoHas u €&
npuMeHeHue"

12 | IloBTOpeHue, 0600ImICHHE, 1

8 | cucremaTu3alius 3HAHHM:
"IIpousBoHas u €&
npuMeHeHue"

12 | IloBTOpeHue, 0600IICHHE, 1

9 | cucremaTu3alys 3HAHHM:
"IIpousBoHas u €&
npuMeHeHue"

13 | IToBTOpEeHUE, 0600IICHHE, 1

0 | cucremaTu3aius 3HAHHM:
"WuTerpain u ero
npuMeHeHue"

13 | IToBTOpeHme, 0000mEHNE, 1

1 | cucremaTu3anus 3HAHHM:
"OyHkmun"

13 | IToBTOpenue, 0600IICHUE, 1

2 | cucremaTu3alus 3HAHMM:
"®yHkuun"

13 | IToBTOpeHme, 0000mEHNE, 1

3 | cucremaTu3als 3HAHHMH:
"OyHkmun"

13 | UroroBast KOHTpOJIbHAS 1 1

4 | pabota

13 | UroroBast KOHTpOJIbHAS 1 1

5 | pabora

13 | IToBTOpenwue, 06001IICHUE, 1

6 | cucremarn3ams 3HAHUH

OBHIEE KOJIMYECTBO 136 | 10

YACOB I10 ITPOTPAMME
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