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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYECKOTO
aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCYIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, LIEIIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTH O0YYaIOIINXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlIel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0€crneuynBaeT MHCTPYMEHTAJIbHYIO0 0a3zy Uid H3yueHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTrod CTOPOHBI, GOPMHUPYET JIOTUUYECKOE U aOCTPaKTHOE
MBIIJIEHUE YYalluXcd Ha YpOBHE, HEOOXOJAMMOM I OCBOEHHS KypCOB
UH(OpMATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
yYalecss OBJIaJEBAIOT YHUBEPCAIbHBIM A3bIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyIHpyeT CBOU TOCTHKEHUS B MaTeMaTHIeCKon popme.

Kypc anreOpsl 1 Hauaa MaTeMaTUueCKOro aHajin3a 3aKJIabIBAET OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKOHaMM (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOILECTBEHHOMW >KM3HU, TO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMAaTHUYECKUMH KOHCTPYKIIUSIMU
pa3BUBAaET YMEHHE HAXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3aLMI0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHne. B xome n3ydenus
anreOppl M Haval MaTEMaTHYECKOTO aHaiu3a B CTapiield IIKOJIE ydJalluecs
MOJIyYatOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 33Jlad, CaMOCTOSATEIbLHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH peasibHbIX CUTyalluid W MHTEpIpeTalnuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpPUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEM B MPHUPOJE, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTEMaTUYECKUMH OTKPHITUSIMHU U UX aBTOPaMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 yuyeOHbId maTepuall, CrOCOOCTBYIOIIMNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W dYepe3 crneuuduky ydeOHOH AesaTeabHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMAaHUs U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YIIbTAaT.

B ocHoBe MeToanku 00ydeHus anredpe u HayajaaM MaTeMaTH4YeCKOro aHalln3a
JICKUT JIEATEIbHOCTHBIA PUHIUI O0yYEHHUS.

CrpykTypa Kypca «Anredpa v Hauajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUN: «YUucna u BBIYUCIEHUNY,
«DyHKuMK U rpa@ukn», «YpaBHEHUS U HEpaBEHCTBAa», «Hauana maremaTuieckoro
aHanu3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATENBHO-METOITMUECKUE
JUHUU HW3Y4YaloTCsl Ha MPOTSDKEHMM JABYX JIET OOy4YeHHsi B CTapllel IIKoJle,
€CTECTBEHHO JIOMOJIHSASA APYT APYyra U MOCTEINEHHO HACHIIIAsACh HOBBIMH TEMAaMU U
paznenamu. J[aHHBIA KypC SIBJIIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSIET B
cebe colepKaHHE€ HECKOJbKMX MATeMAaTHYECKUX JUCUUIUIMH:  anrelpa,
TPUTOHOMETPHUSI, MATEMATUYECKUI aHAJIU3, TEOPUsI MHOKECTB U Ap. Ilo mepe Toro
KaK yyalluecs OBJIaJIeBalOT BCE Oosiee MIMPOKMM MAaTEeMATHUYECKUM alnaparoMm, y
HUX TIOCJIEOBATENbHO (POPMHUPYETCSI M COBEPIICHCTBYETCSA YMEHHE CTPOUTh
MAaTeMaTUYECKYIO MOJENb PEAIBHOW CUTYAllMH, IPUMEHATh 3HAHUS, TIOJIYYEHHBIE B
Kypce «Anrebpa u Hayaja MaTEeMaTHYECKOTO aHalu3a», [IJs peleHus
CaMOCTOSITENILHO  C(OPMYJIMPOBAHHOM MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
UHTEPIIPETUPOBATH ITOJy4YECHHBIN pe3yJIbTar.

ConepxaTenpbHO-METOANYECKAass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiell mikoie oco0oe BHUMAaHUE YIEISETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HAaBBIKOB, BKJIIOYAIONIUX B CeO0s
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amUCH ACHCTBUTENBHOTO YHCIA, YMEHUE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLIEHHUBATH
pe3ynbTar. OOyuvaromuyecs NOJy4arOT HaBBIKM MPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHEHUS JIEWCTBMIM C 4YWCIaMH, 3allMCAaHHBIMA B CTaHIApPTHON dopme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCA HA TNPOTSHKEHHH BCETO
oOydyeHHMs] B CTapled IIKOJIe, TOCKOJbKY B KaXIOM pa3fese MporpaMMbl
MPEAYyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEbIX, PAalUOHAIBHBIX, WUPPAUUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKLIMIA C TOMOILBIO MPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7a4 Ha
HAaXOXKJEHUE HauOOJBIINX W HaWMEHbIMX 3HadeHud QyHkuu. [lanHas
colepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (HOpMUpPOBAHHE YMEHUI
BBIMOJHATh pacuy€Tbl 1Mo ¢opMmysiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKAIIMX CTENEeHUu U Jiorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUICHUST y4amuxcs, (HOpPMHUPYIOTCSI HAaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJBHBIMU (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEeHCTB. Auiredpa npezuiaraet 3¢ GeKTUBHbIC
WHCTPYMEHTBI ISl PELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUSA «DPYHKIMM U TpapuKu» TECHO
HeperieTaeTcs ¢ JpyrUMH JIMHUSMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a7a€T
NOCJIEI0BATEIbHOCT U3YUEHHS MaTepuaia. M3yueHue cTeneHHo, oKa3aTeabHOH,
Jorapu(pMUYECKOl U TPUTOHOMETPUYECKUX (DYHKIIMI, UX CBOMCTB U Ipa(uKOB,
UCITIOJIb30BaHUE (DYHKIMI U1 pelieHus 3a4a4 U3 JPYruX yYeOHBIX MPEAMETOB U
pea’IbHOM KU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUH U HepaBeHCTB. llpu 3TOoM Oonbllloe BHUMaHUE YIENsIeTcs
(GOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTH MEXKIY pPa3IMUYHbIMU
BEJIMUYMHAMH, HCCJIEA0BATh IOJYYCHHbIE (PYHKIUU, CTPOUTh UX TIpaduku.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HA PA3BUTUE YMEHUM U HABBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEIMYMHAMU B PA3IUYHOU (opMe:
aHAIMTUYECKOM, Tpaduueckoil U cioBecHOM. Ero wu3syueHue cnocoOCTBYET
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCTIOJIb30BAHUIO aHATIOTHH.

ConepxarenpHas auHMs «Hauama maremaTudeckoro aHanu3a» IO3BOJISET
CYLIECTBEHHO PACIIMPUTh KPyr KaKk MaTeMaTU4YeCKUX, TaK W MPHUKJIAJHbIX 3ajad,
JOCTYIHBIX 00YYarOIMMCsl, y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIEN0BAaTh U
CTPOUTH rpapuKu PYHKIUH, ONPEIEATh UX HAUOOJIbIINE U HAUMEHbBIIINE 3HAYCHUS,
BBIYHCIIATH TUIOWAAU QUIyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTelbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOCHUS MAaTeMaTUYEeCKUX MOJENeld peanbHbIX CHUTyaluil, HaXOXKJIECHUs
HaWJIY4lIEero pemieHus] B MPUKIAIHBIX, B TOM YHUCJE COLHUATBbHO-OKOHOMHYECKHX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOIO aHajiu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(bopMHPOBAHKIO YMEHHI pacliO3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIOUIMXCSA peE3yJbTarax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOPaX.

CopeprkarenbHO-MeToAMYecKass TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. | €0pPETHKO-MHOKECTBEHHBIE
IPECTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTHKU U MpeiararoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAUHSIONIMM BCE pa3/esibl MAaTEMATUKH U €€
NPUIOKEHUH, OHU CBSI3BIBAIOT Pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE



uenoe. 1loatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa u Havajla MaTeMaTHUYECKOrO aHANM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOpbIE€ IPU3BAHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUd, UCCIIETOBAHHUS
THX MOJEJIEd C MOMOIUIBIO ammapaTa anareOpbl U MaTeMaTHYeCKOro aHajiu3a U
WHTEPHPETALUN OJIYYSHHBIX pe3yIbTaTOB. Takue 3a1aHusl BIUIETEHbI B KQXKIbIN U3
pa3zienoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall Kypca MIUPOKO UCTIONIb3YETCs IS
peleHusl TpUKIaAHbIX 3a7ad. [Ipu peleHun pealbHbIX MNPAKTHYECKUX 3a7ad
yyaliyecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsl, HMCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobiemy. [esareabHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEHICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MpOIlECCe M3YyUEHHUs BCEX TeM Kypca «Auredpa u Haudamna
MaTEMaTUYECKOTIO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4ueOHOM 1u1aHe Ha U3y4YeHHe Kypca anreOphl M Hadall MaTeMaTHIeCKOTO aHaIn3a
Ha 0a30BOM YpOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEZICINIO B
11 kmacce, Bcero 3a 1Ba roga ooyuyenus — 170 gacos.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Paunonanbabpie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeCKOHEUHblE  mepuoAudeckue  Jpodu. ApudMeTHUYecKue  omnepanud  C
palMoHaNIbHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IUYHbIX OTPACIEH
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CranpgaptHas  ¢dopma  3amucu
JNEeUCTBUTEIRHOTO 4Yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JlelicTBus ¢
apu(pMETUIECKUMH KOPHSMH HAaTypAJIbHOM CTEIIEHHU.

CuHHyC, KOCHHYC UM TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBbIE
TPUTOHOMETpHUUECKHE (HOPMYIIBI.

YpaBHeHuEe, KOpEHb ypaBHEHUA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU .

[IprMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAyKU U peanbHOU KU3HHU.

DyHKIUHN U TPaPUKH

OyHkius, crnocoObl 3amgaHus Gyukuuu. [paduk  Qyskuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

ObnacTh ompenenaeHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[TpomexxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEYETHBIC (DYHKIIMH.

CrenenHast GyHKIMS ¢ HATypaJbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpauK KOPHS 1-OW CTEIIECHH.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4YeCKOI0 aHAIHM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMeTpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH IeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. VMcronb30BaHME MpOrpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepauuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHnEe TEOPETHUKO-MHOKECTBEHHOIO armapara i OMUCAaHUS PeaIbHBIX
MIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypanbnsbie u uensie uyncina. [[puzHaku 1eIMMOCTH LENbIX YUCEIL.

CreneHb ¢ paMOHAIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapudwm yucna. JlecsiTuuHbie U HATypaTbHBIE JIOTaApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BBIPAKEHU, COIEPKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX ypaBHEHHN. PellleHne NpUKIaIHbIX 33/1a4 C TOMOIIBIO
CUCTEMBI JIMHEWHBIX YPAaBHEHUN.

CucteMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HayKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oynukrus. [Tepuoanueckue pyuakimu. [IpoMexxyTKn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl ¥ MUHUMYMBI (pyHkIuu. HauOosbliiee ¥ HavMeHbIlIee 3HAYCHUE
(GyHKLIHMU Ha TPOMEKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Wcnonp3oBanne TpadukoB (QYHKIUH A7 HWCCICIOBAHUS IIPOIIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JPYTrUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaju3a

HenpepriBabie GpyHKIMH. MeTOI HHTEPBAJIOB ISl pEIICHUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QU3NUECKUNA  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  dMeMEHTAapHBIX  QyHKIUN.  DopMysibl  HAXOXKICHHS
IIPOU3BOJHON CyMMBI, TPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHue mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMA HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxx/ieHne HanbobIero 1 HAaMMEHbILIET0 3HaueHUsl PYHKIIMHU Ha
OTpE3KE.

[IpumMeHeHnEe NPOU3BOAHOM U HAXOXKACHUS HAWIY4IlIEero pPELICHUs B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid ©u (u3mdeckuid cmbicia. Boluucnenue
uHTerpana no gpopmyne Herorona—IJleiiOHua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 ImpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AJOCTHUIKCHHUC Ha YPOBHEC CPCIHCTO 06HICFO 06p&30BaHI/IH CICAYOIHX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3YIOTC:

['paxx1aHCKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUHA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W TP.), yMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyeckoe BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIKEHUM B JPYTUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

DCTeTU4eCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aJ1a4, PEIICHUH, PACCYKICHUI; BOCHPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 370poBoro u 6e3omacHoro odpasa K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIO0HUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccu U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTE€MaTUYEeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU PAKTUUECKUX 3aJ1ady MaTeMaTUYeCKON HAMPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTaIlMel Ha MPUMEHEHUE MATEeMAaTHUYECKUX 3HAHUW JJIsI pEllCHUs 3a/ad B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, ITTAHUPOBAHUS MMOCTYIKOB U OLICHKU X BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAIOIIEH CPEIBI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKu Kak cdepbl 4YeIOBEUECKOW ESITeIbHOCTH, ATaroB €&
pa3BUTHUS M 3HAYMMOCTH ISl PA3BUTUS LMBWIM3ALMHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTUYECKOM KyJIbTYypOoW KaK CpPEJACTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYILIECTBIISITh MPOEKTHYIO M HCCIEAOBATENIbCKYIO NEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUBHBIMU
0elCmeusMuU, YHUBEPCATbHbIMU Pe2YAMUSHBIMU OCUCTEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuu8aOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  J02UYECKUX,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeUCTBUA:

e BBISBIATH U XapaKTEPU30BATh CYNIECTBEHHBIC MPU3HAKK MAaTEMaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpEeNeSICHUs]  MOHSTUH; yCTaHABJIMBaTh CYIIECTBEHHBIH  IPU3HAK
KJlaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIHE,;
YCIIOBHBIE;

BBISBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHs B (akTax, NaHHBIX, HAOMIONCHUSX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHIeCKUX
YTBEPXKACHHUMA (MIPSIMBbIE U OT TMPOTHUBHOTO), BEICTPAWBaTh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIIEHUS 1 BBIBOJIBI;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BHIOMpaTh Hauboiee MOAXOAANMA ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKiue JeUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT IMO3HAHMS,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSTEITLHO CIUTAaHMPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0O YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIhbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TaKXKE BBIJIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmaruei:

BBISBJISITH Ie(UITMTHI HH(GOPMAIINH, TaHHBIX, HEOOXOAMMBIX JUIsI OTBETA Ha
BONPOC U JUIsI pElIeHUs 3a/1a4H;

BbIOMpaTh ~ MHGOpPMAIMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (hOPM TpE/ICTABIICHHS,

CTPYKTYpUPOBaTh WHPOPMAIIUIO, IPECTABIATh €€ B pa3InYHbIX Qopmax,
WLUTIOCTPUPOBATH TpapuuecKH;

OLIEHUBATh Ha/IEKHOCTD uH(bOopMaIuu o CaMOCTOSITENIbHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanonuvie KoMMynukamuenwvle Oelicmeus, — 0Oecneuusarom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO01ieHue:

BOCIPUHUMATh U (DOPMYJIMPOBATh CYKJIEHUS B COOTBETCTBUHU C YCIOBUIMHU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, IPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUs
B YCTHBIX M IUCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEILICHUS
3a/1a4l, KOMMEHTHPOBATH MOJYYEHHBIN PE3yNIbTaT;

B X0JI€ 00CYKIEHMS 3a7jaBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JIeMBbl, pelaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHbIE HA TIOUCK
pelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JUanora, oOHapy>KMBaTh pa3linuyuMe U CXOJICTBO IMO3ULIMN; B
KOPPEKTHOU GopMe (hopMyIMpoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYIUICHHUS
C Y4€TOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

MMOHUMATh M UCITOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U HHIUBH Iy aTbHOM
paboThl MpHU penieHuH Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3alldl0  COBMECTHOM  paboTHI,
pacmpenenatb BHIb pabOT, JOrOBapUBaThCS, OOCYXKAAaTh MpOIECC U
pe3yabTat paboThl; 0000IIaTh MHEHUSI HECKOJBKUX JIFOACH;

y4acTBOBATh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IWITYPMbD» W WHBIC); BBINOIHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUSI C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPHUTCPHSM,
chOpMYTUPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBHUS.

3) Yuusepcanvuvie pecynamuensie oeticmeaus, obecnevusarom ghpopmuposarue
CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM MMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpPMAITUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIiecca U pe3yibTara
peleHns MaTeMaTHIEeCKOM 3a/1a4u;



e TPEABHUAETH TPYJIHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IPU PEIIEHUH 3a1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAUJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEM;

e OIICHUBATh COOTBETCTBUE pE3yJbTaTa WEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBI TOCTHKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTaTOB JIESATEIIbHOCTH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Havyajla MaTEMAaTUYECKOTO aHan3ay
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00ECHednBaTh JOCTHIKCHHE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BBIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE W JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAA U JAECATUYHAS IPOOb, MPOLIEHTHI.

Bomonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpPaBUiia OKPYTJICHUS,
JeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKAa3aTesieM; CTaHJapTHAs
dopma 3amuMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
WCITOJIB30BaTh MOAXOASAIIYIO (DOpPMY 3aIlMCU IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TAHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoInonHsaTh npeoOpa3oBaHus IENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIPAKEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh YypaBHEHUSI U HEPABEHCTBA IS PEIICHUS MATEMAaTHYECKUX 3a7a4
¥ 3371a4 U3 pa3IMYHbIX 001acTell HAyKH U peasIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATUAMM: (YHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpEe/leNeHNs] ¥ MHOXECTBO 3HadeHH (yHKuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMHU, HYIU (QYyHKLHUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpadpuky GyHKUUN A5 pEIICHUS] ypaBHEHUI.

Crpouth M ynTaTh TpadUKu JTUHEHHON (QPYHKIUU, KBAAPATUYHON (PYHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpadpuku (QyHKUMA Ui HCCIENOBAHUS IPOLECCOB U
3aBHUCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIUUYNHAMH.

Havana maTeMaTH4eCKOro aHaJIm3a

OnepupoBaTh TOHATHUAMHU: TOCIEAOBATEIBHOCTh, apuUpMETHUECKass |
reoMeTpUYecKas IpOrpeccum.

OmnepupoBaTh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLlas TIe€OMETpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUM.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 33Ja4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JI0THKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armmapat AJisl ONMMCAaHUS PEaIbHbIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX yUYEOHbIX MIPEIMETOB.

OnepupoBaTb  NOHATHUSAMHU:  OINpEAETeHUEe,  Teopema,  CIEJCTBUE,
JTI0Ka3aTeIbCTRO.

11 KIIACC

Yuciia ¥ BBIYUCICHUSA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€JO€ YHCIO; HCHOJIb30BAThH
MPU3HAKU JIEJIMMOCTH LIEJBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUISL pELLICHUS 3a7a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSAMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJIbHbIC
JorapupMsl.

YpaBHeHMS U HEpaBeHCTBA



[IpumensaTs cBoiicTBa cTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IMOKA3aTEIbHOE YPAaBHEHHWE M HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIbI [IOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(msl;
ONIEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YPaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUM U €€ DPEILICHHUE;
UCITOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN ISl pELICHUS IPAKTUYECKUX 3a1a4.

HaxonuTe pemeHus NpoCTENIINX CUCTEM M COBOKYITHOCTEM pallMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 3aJayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM alIapara ajareopsl.

DOyHkuHuU U rpapuku

OnepupoBaTh MNOHATUAMH:  [epuoANYEcKas  (YHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH ~(YHKIUH, TOYKM OJKCTpemMyMma (PyHKIUH, HauOosbliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX IS
UCCIIEIOBaHMsI PYHKINHU, 3aJaHHON IpauKoOM.

OnepupoBarh MOHATUAMM: TpadUKU MOKA3ATEIbHOH, JIOrapupmMu4eckoil u
TPUTOHOMETPUUECKUX (PYHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM TUIOCKOCTH TpadUKH JIMHEWHBIX YPaBHEHUN U
MCIIOJIb30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnonw3oBaTh rpadukd (QyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OmneprpoBaTh MOHATUSMU: HENpPEpbIBHAS (PYHKIMS; NTPOU3BOJHAS (HYyHKIUY;
UCII0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKUI CMBICI POU3BOJHOM AJIs pelIeHUs
3a/ad.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCIISATH POU3BOIHBIC
CYMMBI, IPOU3BEACHUSI, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEIOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYHO ISl HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a49aX.

OnepupoBaTh TMOHATHSMHU: TEepBOOOpa3Has U  HUHTErpaji; IMOHUMATh
TreOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.



HaxoauTh nepBooOpa3HbIe 2JIEMEHTapHBIX (DYHKITHI; BRIYUCIISATH HHTETPAT 10
dbopmyne Hrrorona—JleitOHuia.

Pemare npukiagHple 3aaqd, B TOM YHUCIIC COI[HAIBHO-DKOHOMHUYECKOTO H
(u3nUecKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
MHo)kecTBa paMOHAIIBHBIX U
. bubnuorexa [IOK
1 JNEUCTBUTENRHBIX YUCEN. PalinoHaabHbIE 14 1
https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oynkuun 1 rpapuku. CTeneHpb ¢ MebM 6 bubnuoreka [IOK
rokasareJjieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O# CTETICHHU. 18 1 bubnnorexa [JOK
HppaunoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyJibl
4 TpUroHOMETpUHU. T pUuroHomeTpuyeckue 22 1 brbmmorexa [TOK
p prH. 1p p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U TPOTPECCUU 5 brbmmorexa [TOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHue, 006001IeHNE, CHCTEMATH3ALUS 3 1 bubmmnoreka HOK
3HaHUH https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 0




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bceero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Crenenb ¢ pallMOHAIBHBIM ITOKA3aTEJIEM.
1 [TokazarenpHas pynkmwms. [TokazareapHbIe 12 1 buGnuorexa [IOK
YHIUEL https://m.edsoo.ru/f1 1cdafd
ypaBHEHUS U HEPABEHCTBA
Jlorapudgmuueckas GyHKIUS.
2 HOFapI/IiMI/IHGCKI/Ie q)yaB:eHm{ u 12 bubmmorexa LIOK
P P https:/m.edsoo.ru/fl 1cdafd
HEpPaBEHCTBA
Tpuronomerpudeckue GyHKIUU U UX
3 r pa(bI/IKI/I T iFOHOMeT(I)IZ‘IeCIj(I/Ie 9 1 bubmorexa HOK
P P P https://m.edsoo.ru/f1 1c4afd
HEpPaBEHCTBA
bu6nmorexa LIOK
4 I1 T I 24 1
POHSBOAHAA. LIPHMEHEHHE NPOHIBOAHON https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
5 14 9
HTCTPAIT 1 €0 TPHMEHCHIA https://m.edsoo.ru/f11c4afd
bu6nmorexa LIOK
6 C i 12 1
HMCTCMBL ypaBHCHHH https://m.edsoo.ru/f11c4afd
bubmmoreka IIOK
7 H 6
ATYpalIbHBIC M HEIIbIC qHea https://m.edsoo.ru/f11c4afd
2 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 13 5 bu6nunorexa LIOK
3HAHHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m Tema ypoka Kontpoabubie  IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
1 MHOX€eCTBO, OIlepanuy HaJ MHOKECTBAMM. 1 bubnnorexa [HOK
Juarpammsbl Diinepa—Benna https://m.edsoo.ru/746d5dce
Parmmonanpueie unciaa. OOBIKHOBEHHBIE U
2 JIECATUYHBIE IPOOH, IIPOLICHTHI 1 bubmorexa [IOK
POOH, TIp ’ https://m.edsoo.ru/be888093
OCCKOHEYHBIC TIEPHOANYSCKHE APOOH
Apudmerndeckre ornepamum ¢
3 zimq())HaﬂbHHMH chnzMH npeoOpazoBaHMs 1 bubmorexa [JOK
p L beodp https://m.edsoo.ru/4d7195fe
YHUCJIOBBIX BBIPAKECHUM
[IpumeneHnue npoOeii U IPOLIEHTOB IS
4 :meHH;I 1 I/IKJI'I)a,HHLIX 3a1;a11 13 pa3IuyHbIX 1 bubmorexa [TOK
p . p . . p https://m.edsoo.ru/44dd1046
oTpacieil 3HaHUI U peanbHOU KU3HU
IIpnmenenue apoOeii U IPOIIEHTOB IS
5 fmeHHﬂ 1 I/IKJI':I)a,HHLIX 3ar;aq W3 pa3IuyHbIX 1 bubmorera [TOK
p . p . . p https://m.edso0.ru/d99d8c74
oTpacieil 3HaHUI U peanbHOU KU3HU
6 JleticTBuTenbHBIC uncia. PanmoHanbHbIC U | bubmuorexa [JOK
HppalOHaJIbHEIE YHCIIa https://m.edsoo.ru/2f36a36f
. Apudmernueckre onepaum ¢ | bubnuoreka [IOK
JIEUCTBUTEIBHBIMHU YHCIAMU https://m.edsoo.ru/a97a12d9
[TpubnuxEHHBIE BRIYUCIICHUS, TIPaBHUIIA
bu6mmorexa [IOK
8 OKpPYTJICHUS, IPUKUIKA U OIIEHKA pe3yJbTaTa 1

BBIYUCIIEHUN

https://m.edsoo.ru/cb723fbd




TO)KI[CCTBa " TOXICCTBCHHBIC

bu6mmoreka [IOK

PEIICHUA MPAKTHYCCKUX 3a/1a4 U
MpEACTABJICHUA TaHHBIX

9
peoOpa3oBaHUs https://m.edsoo.ru/3a23acl5
10 VYpaBHeHUE, KOPEHb YPaBHEHUS bubmmorexa [OK
p » 1OP yp https://m.edsoo.ru/11ac68be
11 HepaBeHncTBo, perieHre HepaBeHCTBA bubmmorexa [TOK
P P P https://m.edso0.ru/50bdf26d
bu6mmoreka [IOK
12 Mero epBallo
TOX HHTCPBALIOB https://m.edsoo.ru/775£5d99
13 Pemrenue nensix u ApoOHO-parnOHATBHBIX bubnnoreka [JOK
YPaBHEHUU U HEPABEHCTB https://m.edsoo.ru/6ec7al07
KontponbHas padora mo teme "MHOXKecTBa
. bubnuorexa [JOK
14 palMOHANBHBIX U IEHCTBUTEIBHBIX YHCEIL.
" https://m.edsoo.ru/1914a389
PannoHnanbHble ypaBHEHUS 1 HEPABEHCTB
15 OyHKIHMA, CTIOCOObI 3a1aHus (PYHKIUH. bubnuorexa [JOK
B3aumuo obpaTtHble hyHKIIUN https://m.edsoo.ru/226eeabf
I'paduk pynkmu. Obmacts onpeneneHus u
padK yHKLL N bea bubmuorexa [JOK
16 MHO>K€CTBO 3HaueHU! pyHkumu. Hymm
https://m.edsoo.ru/763e75ee
dbyukuun. [IpoMexyTKu 3HaAKOTIOCTOSTHCTBA
bu6nmoreka [JOK
17 YérHble U HEUETHBIC PYHKITUN
Py https://m.edsoo.ru/ff4564ad
CreneHnb ¢ 1eJIBIM ITOKa3aTeaeM.
18 CrangaprtHas ¢popMa 3amucu Bubmmorexa LHOK
. sap p https://m.edsoo.ru/66446d3e
JEUCTBUTEILHOTO YUCIIA
Hcnonk3oBanue moaxossien hopMbl
19 3aMHCH JEUCTBUTEIBHBIX YNCEI IS bubnuoreka [IOK

https://m.edsoo.ru/6eadc6f1




CrenenHas GyHKIHSI C HATYPAIbHBIM U bubmuorexa [JOK
20 " .
1IeTbIM TIoKa3aTesieM. E€ cBolicTBa u rpaduk https://m.edsoo.ru/3f25a047
)1 ApudmeTrueckuii KOpeHb HaTypaIbHOU bubnmoreka [JOK
CTEIIEHU https://m.edsoo.ru/d82c36d4
” ApudMeTnieckuii KopeHb HaTyPabHOM bubnnoreka [HOK
CTEIIEHU https://m.edsoo.ru/fe7fc4db
” CpoiicTBa apuPMETHICCKOTO KOPHS bubnunoreka [HOK
HATypaJbHOW CTENIEHU https://m.eds00.ru/d0f0b260
CoiicTBa apu(MeTHYECKOro KOPHS bubnuorexa [JOK
24 .
HAaTypaJIbHOU CTEIEHU https://m.edsoo.ru/c3389865
CBoiicTBa apu(hMETHUECKOTO KOPHS bubnuoreka [IOK
25 .
HaTypaJIbHOU CTEIIEHU https://m.edsoo.ru/444c4b9c
26 JleiicTBus ¢ apuMETUUESCKUMU KOPHAMHU N— bubmuorexa [JOK
Ol cTeneHun https://m.edsoo.ru/54b815¢5
7 JleiicTBus ¢ apu(pMETHUECKUMH KOPHIMH N— bubnuorexa [JOK
OH CTENIEHU https://m.edsoo.ru/83105a0e
73 JleiicTBusI ¢ apu(pMETHUECKUMU KOPHSIMH N— bubnuoreka [IOK
OU cTeneHun https://m.edsoo.ru/2ablc7bc
JlelicTBus ¢ apuMeTHUECKUMU KOPHIMU N— bubnuoreka [IOK
29 N
OH CTeNEHU https://m.edsoo.ru/eacb053¢c
JeiicTBus ¢ apuMeTUUECKUMU KOPHSIMHU N— bubnuoteka [JOK
30 N
OU CTEIEHU https://m.edsoo.ru/8a5ada5S1
Pemenue nppanmoHanbHbIX YpaBHEHUN U bubnmoreka [JOK
31
HEPABEHCTB https://m.edsoo.ru/69106ae7
Pelrenue nppalioHanbHBIX YpaBHEHUN U bubnmoreka [JOK
32
HEPABEHCTB https://m.edsoo.ru/9362fea9
1 Pemenue nppannoHanbHbIX YpaBHEHUN U bubnuotexa [JOK

HCEPABCHCTB

https://m.edsoo.ru/78d9b391




14 Pemienue nppanyoHaabHbIX YpaBHEHUN 1 bubmuorexa [JOK
HEPABEHCTB https://m.edsoo.ru/de7ca33e
15 Perenne nppauoHanbHbIX YpaBHEHUN U bubnmoreka [JOK
HEPABEHCTB https://m.edsoo.ru/87e5e52d
. . bubnmoreka [JOK
36 CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU hitps-//m.cdsoo.ru/eb0cc5e3
. . bubnmoreka [JOK
37 CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU hitps-//m.cdsoo.r/5£29b9b5
KonTponbhas pabota no teme
13 "ApudMeTHIECKHI KOPEHb N—OW CTEHICHH. bubnuorexa [JOK
HppaunoHaibHble ypaBHEHUS U https://m.edsoo.ru/f13af630
HepaBeHCTBA"
39 CuHyc, KOCUHYC ¥ TAaHT€HC YUCIIOBOTO bubnuorexa [JOK
apryMeHra https://m.edso00.ru/5f605ed0
40 CuHyc, KOCHUHYC ¥ TAaHT€HC YUCIIOBOTO bubnnoreka [JOK
apryMeHra https://m.edsoo.ru/ec9f4d78
A1 ApKcuHYC, apKKOCHUHYC U apKTaHT'€HC bubnnorexka [JOK
YUCIIOBOI'O apryMeHTa https://m.edsoo.ru/b8f5d49a
4 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC bubnnoreka [JOK
YHCJIOBOI'O apIryMeHTa https://m.edsoo.ru/f1{9220
Tpuronomerpuyeckas OKpyKHOCTb,
43 ogpeneneHHTep TpHFOHOMef*I})’quCKHx Bubmmorexa LHOK
. https://m.edsoo.ru/6df195a0
(yHKIUH YKCIOBOrO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb,
44 ogpeneﬂeHHep TpHFOHOMeEqueCKHX Bubmmorexa LOK
. https://m.edsoo.ru/6b61c¢578
(yHKIIUH YKCI0BOTrO apryMeHTa
45 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBI Buommorexa LIOK

https://m.edsoo.ru/6ed2b3ba




bu6mmoreka [IOK

46 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI hitps://m.cdsoo.ru/fedd2a2e
47 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI bubmmorexa LOK
https://m.edsoo.ru/b8a0ff2f
48 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI bubmmorexa [IOK
https://m.edsoo.ru/12d1413c
49 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX bubmumoreka [IOK
BBIPAKCHUIN https://m.edsoo.ru/e248c5fc
50 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX bubnuoreka [IOK
BBIPa)KCHUI https://m.edsoo.ru/09baSb3d
51 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX bubnuorexa [JOK
BBIPAKEHU I https://m.edsoo.ru/1f4655da
57 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX bubnnorexa [HOK
BBIPaKCHUI https://m.edsoo.ru/76ce9958
53 [IpeobOpazoBaHKe TPUTOHOMETPUICCKUX bubnmnoreka [JOK
BBIPa)KCHU I https://m.edsoo.ru/8fa598b5
54 PelreHne TpUroHOMETPUYECKUX YPAaBHEHUM Bubmmorexa LHOK
https://m.edsoo.ru/6baefe19
55 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN Bubmmorexa LHOK
https://m.edsoo.ru/al1{8d141
56 Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHHUN Brbmmorexa LHOK
https://m.edso00.ru/65a0f2d0
57 Pemrenne TpuroHoMeTpru4EeCKUX ypaBHEHUN bubmmorexa [OK
https://m.edsoo.ru/0d8a770d
58 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN bubmmorexa LHOK
https://m.edsoo.ru/cec28774
59 Pemenne TpUroHoMETpUUECKUX YpaBHEHUIN bubmmorexa LOK

https://m.edsoo.ru/ebeec650




0O0600meHue 110 TemaMm "OCHOBHBIE

60 TPUTOHOMETpUYECKHE (HOPMYJIBI 1 bubmmorexa LHOK
P P PMYJIHL- " https://m.edsoo.ru/ac44ac4c
TpuronomeTpuueckue ypaBHEHUs
KontponbHas padota nmo teme "dopmyiibr
61 TPUTOHOMETPUU. TPUTOHOMETPUUYECKHE 1 bubnunoreka [HOK
ypaBHeHus'""/Bcepoccuiickast mpoBepovYHas https://m.edsoo.ru/b46a8228
pabora
2 HroroBas koHTpoNbHAs paboTa / 1 bubnuorexa [JOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/188bbfbe
O0001menne, cucTeMaTH3alds 3HAHUH 3a
bu6mmorexa [IOK
63 Kypc ajire0pbl ¥ HayaJl MaTeMaTU4eCKOro 1
https://m.edsoo.ru/33e6629¢
anHaymza 10 kiacca
Apudmerndeckast 1 reoMeTprUIecKas
64 nporpeccuu. Vcnonb3oBaHue nporpeccun | bubnuoreka [IOK
JUISL PELLIEHUs PEATBHBIX 3a4a4 MPUKIaJIHOTO https://m.eds00.ru/d36669{8
xapakTepa
beckoneuno yObIBaroIasi reoMeTpruiecKast
65 nporpeccusi. CymMma 6€CKOHEUHO 1 bubmmorexa [TOK
porp ) ¥ . https://m.edsoo.ru/1cbf72b1
yOBIBaIOIIEH T€OMETPUIECKOM TPOTPECCUN
bu6nmoreka [JOK
66 ) 1
OPMYJIa CHONHBIX TIPOLEHIOB https://m.edsoo.ru/538fc437
bu6nmoreka [JOK
67 o 1
OpMYyJa CTOKHBIX TIPOLUEHTOB https://m.edsoo.ru/c2627eca
O0001enue, cucTeMaTH3allds 3HAHUH 3a
68 Kypc aireOpbl ¥ Hadall MaTeMaTUIeCKOTo 1 bubmmorexa [TOK
P P https://m.edso0o.ru/49f1b827
ananu3a 10 kimacca
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
i Tema ypoka Beero Kontpoabnbie IIpakTnueckue o0pa3oBaTe/IbHBIE
padoThbI padoThI
pecypchl
1 CTteneHb ¢ pallMOHAILHBIM TTOKa3aTeeM 1 bubmorexa HOK
https://m.edsoo.ru/a52939b3
. bubnuorexa [IOK
2 Cpolictea crenchn ! https://m.edsoo.ru/ff601408
3 [TpeoOpazoBaHue BbIpaKEHHI, COIEPIKAIITIX 1 bubmmoreka [JOK
paluoOHaJIbHBIE CTEIICHU https://m.edsoo.ru/3d87e248
4 [Ipeo6pa3oBanue BbIpaxxeHUil, CoaepKaLUX 1 bubnuoreka [IOK
palrOHAIBLHBIE CTENICHU https://m.edsoo.ru/343c6b64
5 [IpeoOpa3zoBanue BBIpaXKEHUH, COIEPKAIINX 1 bubnuoreka [{OK
pauOHAIBHEIE CTENICHU https://m.edsoo.ru/4064d354
6 [loka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1 bubmorexa HOK
https://m.edsoo.ru/be76320¢
7 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1 bubmmorexa LIOK
https://m.edso00.ru/3d408009
8 [TokazaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1 bubmorexa HOK
https://m.edsoo.ru/bd5ff0ec
9 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/cebf10c6
10 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1 Bubmmorexa [IOK
https://m.edsoo.ru/536de727
1 [ToxazarenbHast pyHKIMS, €€ CBOWCTBA U | bubmuoreka [JOK

rpaduk

https://m.edsoo.ru/85bc8132




Kontponbnas padora mo teme "CreneHs ¢
panuoHanbHbIM NoKazareneM. [lokazarenbHas

bu6nmoreka [IOK

12 ¢ynkuus. IlokasarenbHble ypaBHEHUS U https://m.edsoo.ru/58e8e22
HepaBeHcTBa"
bubnuoreka [JOK
13 Jlorapugm nena https://m.edsof)l.ru/3e3230d4
bubnuoreka [JOK
14 JlecaTUUHbIE U HATYpAJIbHBIE JTOTapH(PMbI https://m.edsoil.ru/lean162
L5 [Ipeo6pa3oBanue BbIpaxxeHUil, CoaepKaLUX bubnuoreka [IOK
J0TapupMbl https://m.edsoo.ru/da48154c
16 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAILINX bubnuoreka [IOK
JorapudMbl https://m.edsoo.ru/4beff03b
17 [Ipeo6pa3oBanue BbIpaxxeHUil, CopepKaLUX Bbu6moteka [JOK
norapudmbl https://m.edsoo.ru/fe189f2d
13 [Ipeobpa3oBanue BbIpaxeHUil, CoaepKaLUX bubnuorexa [IOK
aorapudmsl https://m.edsoo.ru/fadb8aas
19 Jlorapudmuueckre ypaBHEHUsI U1 HEPABEHCTBA bubmmorexa LIOK
https://m.edsoo.ru/3034724e
20 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA bubmmorexa LIOK
https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA bubmmorexa [TOK
https://m.edso00.ru/9e3{f4bc9
bubnuoreka [JOK
22 Jlorapudmuueckre ypaBHEHHUSI U HEPAaBEHCTBA https://m.edsofm/leclcfb
” Jlorapudmudeckas pyHKMs, €€ CBOWCTBA U bubnuoteka [JOK
rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U bubmuoteka [IOK

rpaduk

https://m.edso0.ru/9d102051




25 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA bubnmnoreka HOK
u rpaduxu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKIIMHN, UX CBOWCTBA bubmmoreka [JOK
u rpaduku https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA bubnuoreka [JOK
u rpaduxu https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA bubnmnoreka HOK
u rpaduku https://m.edsoo.ru/24ab3c53
29 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB bubmmorexa [IOK
https://m.edsoo.ru/5272b9al
30 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB bubmmorexa [IOK
https://m.edsoo.ru/0c837397
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB bubmmorexa LIOK
https://m.edsoo.ru/e6e1901f
32 [IprMepsl TPUTOHOMETPUYECKHUX HEPABEHCTB bubmmorexa LIOK
https://m.eds00.ru/0f903¢75
KonTponbHas pabora no teme
"Jlorapudmuueckas GyHKIHUS.
1 Jlorapudmuueckue ypaBHEHHS U bubmuoreka [IOK
HepaBeHCTBa. T puronomerpuueckrue QyHKIUU https://m.edsoo0.ru/10130727
U ux rpaduxu. TpuroHoMmeTpudyeckue
HepaBeHcTBa"
bubmmoteka IIOK
34 HenpeppiBrbie pymkiym https://m.edsoo.ru/403bfb0d
35 MeTto MHTEPBAJIOB JUUIsl PELIEHHSI HEPABEHCTB bubnmorexa LHOK
https://m.edsoo.ru/6db0b423
bubnunorexa LIOK
36 MeTto MHTEPBAJIOB JUIsl PELIEHHSI HEPABEHCTB

https://m.edsoo.ru/0adbcelb




bu6nmmoreka [IOK

37 Hpousponuast gy https://m.edsoo.ru/0731ad3d
Bu6muotexa [JOK
38 Hpouspoauast gy https://m.edsogru/723dd608
39 I'eomerpuueckuii 1 HU3NIECKHIA CMBICIT bubnuoreka [JOK
MIPOU3BOAHON https://m.edsoo.ru/6¢8d36ff
40 ['eomerpuyeckuii U GU3NIECKUN CMBICIT bubnmnoreka HOK
MIPOU3BOIHOM https://m.edsoo.ru/a413eca9
41 [TpousBoHBIE IeMEHTAPHBIX (PYHKINN ngj;ﬁf;;gﬁiﬁ 50e5f
42 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINN ngﬁ;ﬁfﬁgﬁi Aab3edb
43 IIpousBoaHas CyMMBbl, IPOU3BEICHHUS, bubnnoreka [JOK
4acTHOTO QyHKIUH https://m.edsoo.ru/c12a0552
44 [IpousBonHas CyMMbl, IPOU3BEACHMUS, Bu6mmoteka [JOK
Y4acTHOTO (DYyHKIMH https://m.edsoo.ru/d598{201
45 [IpousBonHas cyMMbl, TPOU3BEACHMUS, bubmuoreka [IOK
YacTHOTO (PyHKUUH https://m.edsoo.ru/1de34d4d
46 [TpuMmeHeHne TPON3BOJHON K UCCIIEIOBAaHUIO bubmuoreka [IOK
(GyHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI https://m.edsoo.ru/17af2df9
47 [IprMeHeHne Mpon3BOIHOMN K UCCIIEA0BAHUIO bubmmnoreka HOK
(GYHKIMH HA MOHOTOHHOCTb U AKCTPEMYMBI https://m.edsoo.ru/a8caSad4
43 [TprmeHeHre TpOn3BOJHON K UCCIIEIOBAaHUIO bubmuoreka [JOK
GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI https://m.edsoo.ru/0b411edd
49 [IpumeneHne Mponu3BOIHON K HCCIIET0BAHUIO bubmuorexa [IOK
GYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI https://m.edsoo.ru/cafObd2f
50 Haxoxnenne HanOoNbIIer0 1 HAMMEHBITIETO bubnuoteka [JOK

3HA4YCHUA (I)YHKI_II/II/I Ha OTPEC3KEC

https://m.edsoo.ru/fac78f05




HaXO)KI[eHI/IC HauOOIbIIEro U HAaMMEHBIIIETO

bu6nmmoreka [IOK

31 3HaueHUs (YHKIIUU HA OTPE3KE https://m.edsoo.ru/fb6a8act
5 Haxoxnenre HanOoJIbIIero 1 HauMeHbIIIEr0 bubnunoreka LIOK
3Ha4YCHUs PYHKIIMU HA OTPE3KE https://m.edsoo.ru/cffcb7eS
53 HaxoskieHre HanOoIbIIIero ¥ HAMMEHBIIICTO bubmuorexa [{OK
3Ha4YeHUs (QYHKIIMU Ha OTPE3KE https://m.edso00.ru/d9469916
54 Haxoxnenne HanOOJIbIIET0 1 HAUMEHBIIIETO bu6nmmoreka [IOK
3HaueHUs (YHKIIUU HA OTPE3KE https://m.edsoo.ru/ad15000e
55 Haxoxnenne HanOoIbIIero 1 HauMeHbIIIEr0 bubnunoreka LIOK
3HaueHusl QYyHKIIUU Ha OTPE3Ke https://m.edsoo.ru/86adcbfd
IIpumeHeHnre npou3BOIHOM [l HAXOKACHUS
HaWJIY4lIero PeeHUs B IPUKIATHBIX
56 3a;1a:]ax, TUISL I())Hpe)leneﬁnf cxopz[cm bubmmorexa [IOK
HpoILeCea, 3a/1aHHOT0 opMyIoi i https://m.edso0.ru/13205d80
rpagukoM
57 KontponbHas padota o teme "IIpousBoanas. bubnnorexa [JOK
[Ipumenenue npous3BoiHON" https://m.edsoo.ru/f8ed5{99
58 [TepBooOpasnas. Tabnauia nepBooOpa3HBIX E::;?;if;;gg};ﬂk dfs
59 [TepBooOpasnas. Tabauia nepBooOpa3HBIX ngg;;fg;gﬁioc%gm
60 Wurerpan, reomerpuueckuii 1 Gu3NIeCKuil bubmuoreka [IOK
CMBICJI HHTETpaJIa https://m.edso0.ru/391272¢9
61 WuTerpan, reomeTpuueckuit 1 pu3nyecKuii bubmuorexa [IOK
CMBICJI UHTErpaia https://m.edsoo.ru/d359tb5f
2 WuTerpain, reomeTpudeckuil 1 Gu3ndecKuit bu6muoreka [JOK

CMBICJI MHTCI'paJIa

https://m.edsoo.ru/07eb464b




Brruncnenmne unrerpana no gopmyiie

bu6nmmoreka [IOK

63 Herorona—Jleiibauna https://m.edsoo.ru/b9b225¢3

64 Brruncnenue unrerpana mno gpopmyiie bubmmoreka [JOK
Herorona—Jlelibuuma https://m.edsoo.ru/b800deb4

65 Brrancnenue wHTErpana mo gopmyiie bubnmnoreka HOK
Herorona—Jleiibauna https://m.edsoo.ru/fSeed075

66 Brruucnenue uHTErpana mo Gopmyie bubmuorexa [JOK
Herorona—1Jleiibanma https://m.edsoo.ru/41da431a

67 CucreMbl TUHENHBIX YPaBHEHHUN bubmmorexa [IOK

https://m.edsoo.ru/b648235a

68 CucreMbl TUHENHBIX YPaBHEHHUN bubmmorexa [IOK

https://m.edsoo.ru/5ab83864

69 Pemenue npuknaaHbeIxX 3a1a4 ¢ IOMOLIbIO bubnuoreka [IOK
CHUCTEMBI JINHEWHBIX YPaBHEHUI https://m.edsoo.ru/a4d65ees

70 Pemenue npuknaaHbIxX 3a/1a4 ¢ TOMOIIbIO Bbu6moteka [JOK
CUCTEMBI JINHEWHBIX YPaBHEHUI https://m.edsoo.ru/aa5962¢l
CucreMbl U COBOKYITHOCTH LIETBIX,

71 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubmmnoreka HOK
MO0Ka3aTeIbHbIX, JOrapu(MUIECKUX https://m.eds00.ru/48190472
YPaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETBIX,

7 palMOHATIBHBIX, UPPALIMOHAIIBHBIX, bubmuoreka [IOK
MO0Ka3aTeNbHbIX, JOrapuMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUU U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIETIBIX,

73 palMOHATILHBIX, UPPALIMOHAIIBHBIX, bubmuorexa [IOK

MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUH 1 HEPABEHCTB

https://m.edsoo.ru/7ab8d17e




Cucremsl COBOKYITHOCTH LECJbIX,
PalrOHAJIbHBIX, UPPALIMOHAIBbHBIX,

bu6nmoreka [IOK

74 NOKa3aTeIbHbIX, JIOTAapU(YMUIECKUX https://m.edsoo.ru/81cccfe9
YpPaBHEHUM U HEPABEHCTB
75 Hcnonb3oBanue rpadukoB GyHKIUN 115 bubmuorexa [JOK
pelIeHNs] ypaBHEHUM U CUCTEM https://m.eds00.1u/039949bf
76 Hcnonp3oBanue rpadukoB GyHKIUN A7 bu6mmotexa [JOK
pelIeHUs] YpaBHEHUI U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUN, CUCTEM U
77 HEPABEHCTB K PEIICHNI0 MaTeMaTHUYEeCKUX bubnuoreka [IOK
3a/1a4 W 3aJ1a4 U3 pa3audHbIX 00JacTell HAyKu https://m.edsoo.ru/ca878deb
Y pEaJbHOM KU3HU
73 KonTponpHas padora o teme "MuTerpan u bubnnoreka [JOK
ero npumeHeHus. Cucremsl ypaBHeHU" https://m.edsoo.ru/471c735b
79 Harypainbhble u 1enbie yucnia B 3aja4ax u3 Bbu6moteka [JOK
peanbHON KU3HU https://m.edsoo.ru/3ceel327
20 Harypasbnble 1 1iensle yucna B 3aa4ax u3 bubmmnoreka HOK
peanbHOMN )KU3HU https://m.edsoo.ru/a35al31d
81 Harypanbhble u 1ienbie yucia B 3a7a4ax u3 bubmuoreka [IOK
peanbHOM )KU3HU https://m.edsoo.ru/ef10c4f9
82 [Tpu3Haky AEIUMOCTH LENBIX YUCEI bubmmorexa LIOK
https://m.eds00.1u/51696a67
83 [Ipr3HaKku AETMMOCTH LEbIX YHUCEeIT bubnnorexa [IOK
https://m.edsoo.ru/fab81c0e
84 [Ipr3HaKku AETMMOCTH LEIbIX YUCEeIT bubnnorexa [IOK
https://m.edsoo.ru/ef2c6e43
25 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS bubnunorexa LIOK

3HAaHUHU. YpaBHEHUS

https://m.edsoo.ru/0312c¢f8¢




[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS

bu6nmmoreka [IOK

86 3HAaHUU. YpaBHEHHUS https://m.edsoo.ru/247d2fe7
27 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS bubnunoreka LIOK
3HAHUU. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs bu6nmmorexa [IOK
3HaHUU. YpaBHEHUS https://m.edsoo.ru/1bf2{b98
29 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS bu6nmmoreka [IOK
3HAaHUMU. YpaBHEHUS https://m.edsoo.ru/9c44c6ea
90 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A bubnunoreka LIOK
3HaHUU. YpaBHEHUs https://m.edsoo.ru/337aad59
91 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS bu6nmorexa LIOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/a86014el
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A bubnuoreka [IOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/5c45a60a
93 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL bubnunoreka LIOK
3HaHuil. HepaBeHncTBa https://m.edsoo.ru/19304aba
94 [ToBTOpEeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS bu6nunorexa LIOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
95 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs bu6nmorexa LIOK
3HaHuM. CucTeMbl ypaBHEHUI https://m.edsoo.ru/a20b8adc
9% [ToBTOpeHnue, 060061IeHNE, cCUCTEMaTH3aus bubmmnoreka HOK
3HaHuM. CucTeMbl ypaBHEHUI https://m.edsoo.ru/a012476d
97 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS bubnunotexa LIOK
3HaHui. OyHKIHUH https://m.eds00.ru/d620c191
08 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs bu6nunorexa LIOK
3HaHui. OyHKUIKUH https://m.eds00.ru/7017196f
99 Hrorosast KOHTpoJbHAS paboTa bubnmorexa LHOK

https://m.edso0.ru/513¢9889




bu6nmmoreka [IOK
100 Hrtorosast KOHTpOJIbHAS paboTa 1
TOTOBL KOHTPOIbHAA pAbOT https://m.edsoo0.ru/2276973
O0001enue, cucreMaTH3ausg 3HAHUH 33 KypC
101 anreGLHH M Havan MaTeMaTqucxoro aHanHZaIl) 1 bubmorexa OK
p https://m.edsoo.ru/3330f7ef
10-11 xnaccoB
O06o0meHre, cucTeMaTU3aIys 3HaHUH 3a Kype
bu6nmoreka [IOK
102 anreOpsl ¥ HaYaJl MATEMAaTHYECKOTO aHAIM3a 1

10-11 xiaccoB

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://m.edsoo.ru/cead345e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarTa
1 Yucina v BBIYUCIICHUS
. OnepupoBaTh HNOHATHSAMM: PALMOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
. OOBIKHOBEHHAs! U JIECATUYHAs APOOb, IPOLIEHTHI
- BeimonHATE  apu@MeTHdecKkue omnepanud €  PaluOHAIBHBIMH |
' JeHCTBUTEIIBHBIMU YHCIIAMHU
13 BeimonuATe  npuOMMKEHHBIE  BBIYMCICHMS, MCIIONB3YS IIpaBHiIa
' OKpYIJIEHUS, A€TaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BIYUCICHUN
OnepupoBaTb NOHATUAMU: CTENIEHB C LIETIBIM [10KA3aTeIEM, CTAaHIapTHAS
14 (dopMa 3anucu 1eHCTBUTENIBHOIO YnCiIa, KOPEHb HaTypalbHOM CTENEHU;
. UCIOJIb30BaTh NOIXOASAIIYIO (OPMY 3aIIUCH I€HCTBUTEIbHBIX YMCENT TS
pelIeHns IPaKTUYECKUX 3aa4 U MPEeCTaBICHUs JaHHbBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TQHT'€HC MPOU3BOJIBHOTO
1.5 yria; WCHOJb30BaTh 3allUCh IPOU3BOJILHOTO yIja dYepe3 oOpaTHbIE
TPUTOHOMETpHYECKHE (PyHKINN
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKIECTBO, YypaBHEHUE, HEPABEHCTBO,
2.1 L[eJI0€, PalMOHAJIBHOE, HMPPALMOHAIBHOE YpPAaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE
55 BeinonHATe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKHUX BBIPAKEHUH H
. pelaTh TPUTOHOMETPUUYECKUE YPAaBHEHUS
BoinonHsaTe npeobpazoBaHus LEJbIX, paloHaIbHBIX u
23 UPPALMOHATIBHBIX BBIPA)KEHUH M PEIIaTh OCHOBHBIE THIIBI LIEJBIX,
paloHaIbHBIX U HPPALMOHAIILHBIX YPAaBHEHUI U HEPABEHCTB
)4 [TpuMeHsITh ypaBHEHUS M HEPaBEHCTBA JUIsS PEIICHUS] MaTeMaTUYeCKUX
' 3aj1a4 M 3a]1a4 U3 Pa3IMUHbIX 00JIaCTel HAYKU U peabHOU )KU3HU
5 s MonenupoBaTh pealbHblE€ CUTyallud Ha S3bIKE aiureOphl, COCTABIATDH

BBIPQXXEHHS, YPaBHEHMs, HEpPaBEHCTBA [0 YCJIOBHMIO  3a/auyH,




HUCCIICAO0BAaTh IMOCTPOCHHBIC MOJCIHN C HCIOJIb30BAHHUCM allIapara

anreOpsl
3 OyHK1IMU U TpaduKu
OnepupoBaTh MOHATUSAMHU: (GYHKIUS, CIOCOOBI 3anaHus (yHKIUH,
3.1 00acTh ONpeNieNeHnuss U MHOXKECTBO 3HaueHW (QyHKUUH, Tpadux
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
19 OnepupoBaTh MOHATUAMHU: YETHOCTh UM HEUYETHOCTb (GYHKIMH, HYIH
' (GYHKITUH, POMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonb3oBate rpaduky QyHKIMHA 111 pELIeHUs] ypaBHEHU
34 Crpoutp u uutaTh Tpaduku ITUHEHHOW (YHKUIWHU, KBaJIpaTHUYHON
' (GYHKITUH, CTENIEHHOW (DYHKITUU C IIEITBIM MTOKa3aTeJIeM
Hcnons3oBare Tpadukd (QYHKIWA I WCCIEAOBAHUS TPOIECCOB H
35 3aBHCHMOCTEH MpU pelIeHUu  3a7ad U3 JIPYruxX y4eOHBIX MPEeIMETOB U
' peaslbHOM JKWM3HH, BBIpaXaTh (QOpMyJaMH 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU
4 Hauana marematnyeckoro anaamsa
il OnepupoBaTh MOHATUSMU: TOCIEIOBATEIBHOCTh, apupMeTHUecKas H
. reoMeTpHuuecKkas porpeccun
OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaOIllas reoMeTpHYecKast
4.2 nporpeccusi, cymMma O€CKOHEYHO YOBIBalOLIe IeoMEeTpHYecKOil
IIPOrpeccuu
43 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA IMOCIEAOBATEIBHOCTEN M INPOTPECCUN  JUIS
' pelleHus peabHBIX 3aja4 MPUKIAIHOTO XapaKkTepa
5 MHoOKecTBa U JTOTUKa
5.1 OnepupoBaTh MOHATHSMU: MHOKECTBO, ONIEPAIIMU HAJlI MHOYKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapaTr sl ONHCAHHS
5.2 peaNbHBIX MPOLECCOB M SBJICHHM, MPU PEUICHUU 3a1ad U3 JPYTUX
y4eOHBIX MPEIMETOB
53 OnepupoBaTb MOHATUSAMU:  OINPEACIEHUE, TEOPEMA, CIIEACTBHE,

11 KJIACC

J0Ka3aTCJIbCTBO




Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeHero o01ero odpasoBanusi

1

Yucina 1 BEIUUCIIEHUS

1.1

OrniepupoBarh NOHATUSIMU: HATYpPaIbHOE, 1I€JI0€ YHUCIIO; UCIIOIb30BAThH
MPU3HAKU JETUMOCTU IENIbIX YMCEeJ, Pa3joKEHUE YHUClia Ha MPOCThIE

MHOXUTCJIN JJIs pCHICHUA 3a1a4

1.2

1.3

OHCpI/IpOBaTB MOHATHUCM: CTCIICHDb C pAllMOHAJIBHBIM ITOKAa3aTCJICM

OHepI/IpOBaTB IIOHATHAMMU J'IOl"apI/I(bM qyucia, ACCATUYHBIC U

HaTypaJbHbIE JIOTapU(HMBI

YpaBHEHHUs 1 HEpABEHCTBA

2.1

[IpumensTh CBOWCTBAa CTENEHU Uil MPEOOPa3OBAHUS BBIPAKEHUH,
OIIEpUPOBATh MOHATUAMM: ITOKA3aTEIbHOE YPAaBHEHUE U HEPaBEHCTBO;

peliaTb OCHOBHBIC THIILI ITOKA3aTCIIbHBIX ypaBHeHI/II\/JI 1 HCPABCHCTB

2.2

23

24

BrImonHATh npeoOpa3oBaHus BBIPAKEHHH, COAEPIKAIINX JOTaprU(MBbI;
ONEpUPOBATh  MOHATUSAMHU:  JIOrapU(PMHUECKOE  YpaBHEHHUE U
HEPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUH U

HCPABCHCTB
Haxoaute peuicHu-d HpOCTCﬁMHX TPUTOHOMETPUUCCKUX HCPABCHCTB

OnepupoBaTh MNOHATHSMM: CHCTEMa JIMHEHHBIX YypaBHEHUH U €€
pelIeHne; UCII0Ib30BaTh CUCTEMY JIMHEMHBIX YPaBHEHUN NI pELICHUs

IMPAaKTUYCCKUX 3aaa4d

2.5

2.6

Haxomute pemieHMss MpPOCTEWIIMX CHCTEM UM COBOKYITHOCTEH

palnMoHaNbHBIX YPAaBHEHUH U HEPABEHCTB

MOI[GJ'II/IpOBaTB PpCAJIbHBIC CUTYyallUW Ha A3BIKE anre6pLI, COCTaBJIATH
BbIPpAXKXCHUS, YPABHCHU A, HCPABCHCTBA U CUCTEMBI 110 YCJIOBUIO 3a1a4H,
HCCIICA0BAaTh IMOCTPOCHHBIC MOJICIN C HUCIHOJb30BAHUCM aIlllapara

anreopsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TepHOANYECKasT (QYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLIMH, TOUKU dKCTpeMyMa (YHKIUHU, HanOobliee U
HauMeHblee 3Ha4eHUs (YHKIIMU Ha TPOMEXKYTKE; UCIIONB30BaTh UX IS

uccienoBaHus (GyHKINH, 331aHHOH rpagrKoM




OnepupoBaTh MOHATUAMU: TpaUKU MOKA3aTENBHOM, JorapuMuIecKon

3.2 U TPUTOHOMETPHYECKHX (PYHKIMIA, M300pakaTh UX Ha KOOPAMHATHOMN
IJIOCKOCTH M UCIIOJIB30BATh ISl PEIICHUS YPAaBHEHUN U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaduKu JMHEHHBIX
33 YPAaBHEHUN M MCHOJI30BaTh WX JUISl PEUICHUS CHUCTEMbl JIMHEUHBIX
ypaBHEHUH
34 Hcnonb3oBare rpaduku (YHKIMNA Ui WCCIEAOBAHHS IPOLIECCOB U
' 3aBUCHUMOCTEH U3 APYTruX y4eOHBIX NUCHUIUIMH
4 Hauana maremaTnueckoro aHaiansa
OnepupoBarh TOHATUSMU: HENpPEpbIBHAS (PYHKIHS, MPOU3BOAHAS
4.1 (YHKIIMU; HCIIOJB30BATh TEOMETPUUYSCKUH H (U3HUECKUN CMBICIT
MIPOU3BOIHOM IS PEIIeHUs 33124
42 HaxomuTh TpOW3BOIHBIC OJIEMEHTAPHBIX (DYHKIWN, BBIYHCISATH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna ¥ BBIYUCIICHUS
Panmonanbhbple uucia. OOBIKHOBEHHbIE M JECATUYHBIE JpPOOM, IPOLIEHTHI,
OeCKOHEUHBbIE  MEpPUOJMYECKHEe  Ipodu. ApudpmeTnyeckue oOmepanud C
1.1 palMoHaAIbHBIMU YUCIIAMH, TPE0Opa30BaHUs YUCIIOBBIX BhIpakeHUH. [Ipumenenune
Npo0eil ¥ MPOLEHTOB Ul PElICHUs MPUKIAAHBIX 337a4 U3 pa3IM4HbIX OTpaciei
3HAHUM U peaTbHOM JKU3HU
HelictBurenpHple  4yuciaa.  PanuMoHanbHbIE M MPpPALMOHAIBHBIE  4YHCIIA.
1.2 Apudmernueckue omepanuu C JCHCTBUTENBHBIMH uHciaamu. [IpuGmmxEnHbIe
BBIUHCJICHMS], IPAaBUJIa OKPYIJICHHUs, IPUKKJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHUN
Crenenp ¢ nenbiM nokasareieMm. CrtapaapTHas gopma 3anucu JeHCTBUTEIBHOIO
1.3 yucia. Mcrnonb30BaHue NOAX0AALIeH (GOPMBI 3alIUCH JEHCTBUTENIBHBIX YMCEN IS
pelIeHns MPaKTUYECKUX 3a/]ad U IPEICTaBICHUS JaHHBIX
14 ApudmeTrueckuil KOpeHb HaTypalbHOU cTeneHu. JefcTBus ¢ apupMeTH4eCKUMHU
' KOPHSMH HaTypaJbHOU CTENICHU
s CuHyC, KOCHMHYC M TaHI€HC 4YMCIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE PEOOpPa30BaHUS
55 [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPKECHU. OcHoBHbIE
' TPUTOHOMETpHUECKUE (POPMYIIBI
53 VYpaBHeHue, KopeHb ypaBHeHHMs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTon
' UHTEPBAJIOB
24 Permienue nenbix U 1poOHO-pAIIMOHAIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenue nppanroHalbHbIX YPaBHEHUN 1 HEPABEHCTB
2.6 Pemenne TpUroHoMeTpUUECKUX YpaBHEHUI
57 IIpumeHeHNe ypaBHEHUI M HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKHMX 3aJad U
' 3a/1a4 U3 pazIMYHbIX 00JIacTel HayKu U peaibHON )KU3HU
3 OyHKIUH U TpapUKH




@Oynkims, cnocods! 3amanus GyHkiun. ['paduk ¢ynknmu. B3anmHo oOpaTHBIE

3.1
byHKIIH
32 OOnacte ompenesneHuss U MHOXeCTBO 3HaueHMH ¢yHkuuu. Hynmn ¢ynkuumm.
' [TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUU
13 Crenennas (yHKUMs C HaTypalbHBIM M IIEJBIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-0 CTEIICHU
Y Tpuronomerpudeckas OKpyKHOCTb, OIIPEIEICHHE TPUTOHOMETPUYECKUX (PYHKLUI
' YHUCJIOBOI'O apryMEHTa
4 Hauana maremaTn4eckoro aHanmusa
il [TocnenoBarenbHOCTH, CIOCOOBI 3a/aHMs IOcienoBaTelbHOCTEH. MOHOTOHHBIE
' IIOCJIEI0BATEILHOCTH
Apudmernueckass W TreoMeTpuuUecKass mMporpeccud. beckoHeyHO yObIBaromas
42 reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOLIEH reoMeTprudecKoi
' nporpeccun. Dopmysia CIOXKHBIX IPOLEHTOB. Mcnosb30BaHME NPOrpeccHy Uit
pELIEHNs PeANIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa
5 MHokecTBa U JOTUKa
MHoxecTBO, omnepauuu Hax MHOXecTBaMH. [luarpammsl Oilepa — BeHHa.
5.1 [IpuMeHeHHEe TEOPETHKO-MHOKECTBEHHOIO arapara Uil OIHMCAaHUs PEATbHBIX
MIPOLIECCOB U SBJICHUHN, P PEILICHUH 33]1a4 U3 APYTHX Y4eOHBIX NPEIMETOB
5.2 Omnpenenenue, Teopema, CIEICTBUE, T0KA3aTEIBCTBO
11 KIIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHBIE JOTapu(MbI
2 VYpaBHEHHsI U HEpABEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHUH, COACPIKAIIMX JIOTapU(MBI
55 [TpeoOpa3oBanue BEIpAXKEHUN, COAECPIKAIINX CTENIEHH C PAllMOHAIBHBIM
' ITOKa3aTeIeM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA




2.5 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA
6 Cucrempl JIMHEHHBIX ypaBHEHUU. PemeHue NpuKIagHBIX 3a4ad C MOMOILBIO
. CHUCTEMbI JINHEHHBIX YPaBHEHUM
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
53 IIpuMmeHeHMEe ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUIO MaTeMaTHYECKHX
. 3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHON )KU3HU
3 OyHKIUH U TpaPuKH
Oynkuus. Ilepuonmueckne Qynkuuu. IIpomMexyTku MOHOTOHHOCTH (DYHKLUH.
3.1 MaxkcumymMbl 1 MUHUMYMBI (QyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
33 IToka3zarenbHas u sorapudmuueckas GyHKIMU, UX CBOMNCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadukoB GyHKIUHN U1 pelIeHHs] ypaBHEHUH U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GYHKUMH Ul HMCCIEIOBAHUS IPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOpPhIE BO3HUKAIOT IPH PEHICHUH 3a7ad W3 JAPYTHX y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Havana marematnueckoro aHanusa
4.1 HenpepsiBabie pyHKIIMNU. MEeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkuuu. ['eomerpuueckuil U GU3NUECKUN CMBICI IPOU3BOIHOM
43 [Ipou3BonHble 3MeMEeHTapHBIX (QYHKIMNA. DOpMyJIbl HAXOXKAECHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIUH
[IpuMeHeHne NPOU3BOMHOW K MCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 skcTpeMyMbl. HaxoxxeHue HauboIbIIero 1 HaMMEHbIIETo 3HaYeHUsT QyHKIUU Ha
OTpE3Ke
[IpumeHeHne TNPOM3BOMHOM JUII HAXOXKJIEHUS HAWIY4YIIEro pELIEeHUs B
4.5 NMPUKIIAJAHBIX 3ajadax, Uil ONPEJCICHUs CKOPOCTH TIpollecca, 3aJaHHOTO
¢bopmyIoit uu rpadukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuyeckuil 1 Gpuznyeckuii cMpIcil. Berarcnenue nuterpana no

¢dbopmyne Hetotona — JleitOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3ZOBAHUS

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/ILHOI POrPaMMBbI CpeIHEro
0o01ero ooOpazoBaHus

Brnanenue meromaMu 0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMeHue (opMysupoBaThb U ONEPUPOBATH MOHATUAMHU: ONpEIEICHHE,
aKcHMoMa, TeopeMma, CIEJICTBUE, CBOWCTBO, MPHU3HAK, JT0KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIHMPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dbopMynupoBaTh 00paTHOE U TPOTHBOIIOJIOKHOE YTBEPIKICHUE,
IPUBOAMTH MpPHUMEPHl U KOHTPHPUMEPBI, MHCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHYKIIUU; TPOBOIUTH JI0KA3aTeNIbHbIE PACCYKACHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyXIeHHi; yMEHHE OIEepPHpPOBATh TOHSATHAMHU: MHOXECTBO,
MIOJIMHOXKECTBO, OINEpallMi HaJl MHOKECTBAMHU; YMEHUE HCIOJIb30BATh
TEOPETUKO-MHOXKECTBEHHBIM  ammapaT Jjs ONHCAHUS  pPealbHbIX
MIPOLIECCOB U SIBIEHUH U MPH PELIeHUH 3a/1a4, B TOM YHCIe U3 JIPYTHX
Y4eOHBIX IPEIMETOB; YMEHHE OTIEPUPOBATH MMOHATHAMU: Tpad), CBI3HBINA
rpad, AepeBo, LHMKI, rpad Ha IJIOCKOCTH; YMEHHME 33aJaBaTh U
OIMCHIBATh Tpadbl pa3IMuHBIMU CIIOCOOAMU; UCIOIb30BaTh rpadbl Mpu

pCUICHUHN 3a1a1

YMeHnue onepupoBaTh NOHATHAMU: HATYPAIbHOE YHCIIO, LEJIOE YUCIIO,
CTETEHb C IIEJIbIM [T0Ka3aTeeM, KOpEeHb HaTypalbHON CTENEHH, CTETIEHb
C paluOHAJIbHBIM IIOKAa3aTeJIeM, CTENEHb C JCHCTBUTEIbHBIM
noKaszaTejaeM, JIorapuM ducia, CHHYC, KOCHHYC U TaHI€HC
IIPOU3BOJILHOIO YMCJIA, OCTATOK MO MOJYJIIO, PALMOHAIBHOE YHUCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBa  HATypajbHBIX,  LIEJBIX,
palMOHAIbHBIX, JEHCTBUTENIBHBIX 4YMCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeUTeNh U HauMEHbIee
of1iee KpaTHOe, AIrOpuT™ EBKIIMAA Npu pereHny 3a1a4; 3HAKOMCTBO
C pa3jMYHbIMM TO3UIMOHHBIMM CHUCTEMAMH CUHCJICHMS; yMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO
CTEeNeHsIMU U JiorapudmMamu, npeoOpa3zoBaHus IPOOHO-PAIIMOHATIBLHBIX

BBIpa)KeHHfI; YMCHHUEC ONICPUPOBATH MMOHATHUAMMU: IMOCICAOBATCILHOCTD,




apudmernueckass ~ TPOTpPECcCHsi,  TeOMETpUYECKas  IpOrpeccus,
OecKkOHEYHO yObIBalolasi TeOMETpUYECKasi MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJOBATEIBHOCTH, B TOM YHUCJIE C IIOMOILBIO
PEKyppeHTHBIX  (GOpMyJ;  yMEHHE  ONEpPUpPOBATh  MOHATUSAMHU:
KOMILJIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHUCa, MOIYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucu KOMIUIEKCHBIX YHCEl
(reomerpudeckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTh
MIPOU3BOJIUTH apu(mMeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
NPUBOAUTH  TPUMEPHl  UCIOJIB30BAaHUS  KOMIUIEKCHBIX  YHCE,
ONEpUPOBaTh MOHATUAMM: MaTtpuma 2x2 u 3%3, omnpeacuTeNb

MaTpHULIbl, F€OMETPUUECKHUI CMBICII ONPEAETUTEINS

VYmenue OIICPpHUPOBATH MOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTECMbI; YMCHHC OICPHUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHHC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/If/'I U HCPABCHCTB, PaBHOCUJIIBHOCTH
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM; YMCHHC PpCIIATb YPaBHCHU,
HCPABCHCTBA WU CHUCTCMBI C IMOMOIINBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHU, HCPABCHCTBA MW CHCTEMbI C IApaMETpOM; IIPUMCHSATDH
YPaBHCHUA, HCPABCHCTBA, UX CUCTCMbI JJIs1 PCHICHUA MAaTECMATHYCCKUX

3aia4 U 3a1a4 U3 pa3JIMYHbIX oOacreit HAayKHN U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, UYETHOCTh (DYHKIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (QYHKIMH, HanOoIblllee 1 HAUMEHbIIee 3HaUeHUs
(GyHKIMM Ha MPOMEXKYTKE, HENmpepbhlBHAas (QYyHKIHS, aCHMITOTHI
rpadpuka (yHKIOUM, TepBas M BTOpas MPOU3BOAHAA (PYyHKIUH,
TEOMETPUUYECKUI ¥ (PU3MUECKHI CMBICT TTPOU3BOIHOM, IIEpBOOOpa3Has,
OTpeNIeNIEHHBIA MHTErpajll; YMEHHE HaXOAWUTh AaCHUMITOTHI Tpaduka
(yHKIMU; YMEHHE BBIYHUCIATH MPOU3BOJHBIE CYMMBbI, IPOU3BEICHUS,
YaCTHOT'O U KOMITO3UIIUH (PYHKIMI1, HAXOAUTh ypaBHEHHUE KacaTelbHOU
K rpaduky QyHKIUU; YMEHUE HAXOJUTh MPOU3BOIHBIE 3JIE€MEHTAPHBIX
(GYyHKIMHA; YMEHHE HCHOJIb30BaTh IMPOU3BOAHYIO JISi HCCIIEAOBAHUS
(GbyHKIMH, HaXOAUTh HAMOOJIbIINE U HAUMEHBIIINE 3HAUYEeHUs (PYHKIIMIA;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara
MaTeMaTHYeCKOI0 aHaIN3a; IPUMEHSTh POU3BOAHYIO JIIsl HAXO0XKIEHUS

HaWJIydlIero pcCHicHUusA B IMPUKIAIHBIX, B TOM YHUCIC COLMUAIIBHO-




SKOHOMHYECKUX U PUINYECKUX 3a]]a4ax; HAXOJUTh IJIOMAAN U 00bEMBI
(buryp ¢ HoMOoIIbIO UHTETrpaja; MIPUBOAUTH IPUMEPHl MATEMATUYECKOTO

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh NOHATHAMH: Tpapuk (yHKOHHM, oOpaTHas
GbyHKIMS, KOMITO3UIMS QYHKUUHA, TUHEHHAsS (QYHKIUS, KBaJpaTHYHAS
GbyHKUMA,  pauMoHaNIbHAs  (QYHKUMS,  CTENEHHas  (YHKUuS,
TpUTOHOMETpUYecKkne (yHKIHUH, OOpaTHBIE TPUTOHOMETPUYECKHUE
GbyHKIMHM, TOKa3aTenbHass W Jorapupmuueckas (QYHKLIUU; YMEHHE
CTPOUTH IpadMKH W3YYCHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHUs
rpaduKoB (GYHKIUH, UCTIONB30BaTh TPAPUKH ISl H3yYSHHS MTPOIIECCOB
Y 3aBUCHMOCTEH, IPU PEIICHNH 33134 U3 APYTHX YYEOHBIX MPEIMETOB
W 33724 U3 peaJbHOW JKWU3HHU; BBIpaXKaTh (hOpMyllaMH 3aBHCHMOCTH
MEK1y BeTMYMHAMH; UCIIOJIb30BAaTh CBOIMCTBA U TpaduKu QYHKIHNA /ISt
peleHus ypaBHEeHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpPAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHU,

HCEPAaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IIPOLIEHTBI, JOJIM U YaCTH, Ha IBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 33]1a4i U3 00J1aCTH yIIPaBJICHUS TUYHBIMU U CEMEIHBIMU
(uHaHCaMH); COCTABIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA M MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MCCIIEJOBATh MOJyYEHHOE PEIICHUE U
OLIEHUBATh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHbIe CUTyalluy Ha S3bIKE MATEMAaTHKH; COCTABIISITH BBIPAXKECHUS,
YPaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCIOBHUIO 33JayH,
HCCIIE0BaTh IIOCTPOEHHBIE MOJENH C MCIOJIb30BAaHUEM amIapara

asreOpbl, HHTEPIPETUPOBATh MOJYyUYSHHBIH pe3yabTaT

YMeHune ornepupoBaTh TOHATHSMHU: CpefaHee apu(pMETHUYECKOE,
Me/raHa, HauboJpliee M HauMEHbIIee 3HAYeHUs, pa3Max, AUCIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HaboOpa; yMEHHE W3BJIEKATh,
UHTEPIpPETHPOBaTh MH(OpMAIMIO, TPEACTABICHHYI0O B Ta0iIuIax, Ha
auarpammax, rpagukax, OTpa)karoulyto CBONCTBA pealbHbBIX MPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C MOMOIIBI0 TabaHuI U
auarpamMm; HUCCICA0OBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C
pUMEHEHHEeM TpaUuyecKuX METOJI0OB U D3JEKTPOHHBIX CPEJICTB;
rpadU4ecKnd HCCIIEA0BaTh COBMECTHBIC HAOMIONEHUS C IOMOILBIO

JyarpaMM pacCEeUBAHMS U JIMHEWHOU perpeccuu
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YMeHue onepupoBaTh MOHATUAMU: CIyYalHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTH CIYy4ailHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C HCIOJB30BaHUEM TpapHUUECKHUX METOJIOB; MPUMEHSTH
(bopMyJbl CIOKEHUS U YMHOKEHHs BEPOSITHOCTEH, (popMyily MOITHOMN
BEepOATHOCTH, ¢opMmyiny bepHymin, KkKomMOWHATOpHBIE (AKTHI U
(GopMyJbl; OLIEHMBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMEHHE
ONEpUPOBATh IOHATHUAMM: CiydalHas BEJIMYMHA, paCIpPEACICHUE
BEPOATHOCTEH, MaTEMaTUIECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIly4yailHOH BeNIMYUHBI, (YHKIUU paclpeiesieHuss u
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0KA3aTe€IbHOTO W HOPMAJIBHOIO
pacupeneneHnidi; YMEHHE HCIIOJIb30BAaThb  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Uisl peleHus 3a/1a4; 3HaKOMCTBO C INOHSATHSMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX HCCIIEOBAHUN; YyMEHHE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHA OOJIBLIIMX YHCENI B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
HNOHATUSIMM: COYETaHHME, IEPECTAHOBKA, YUCIO COYETAaHUH, YHUCIIO
MepecTaHoBOK; OMHOM HpIOoTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyKICHUs Ul pelleHHs 3a/1ay; OLEHUBAaTh BEPOATHOCTU
peaIbHbIX  COOBITUH; COCTaBJISITH  BEPOATHOCTHYIO MOJENb U

UHTEPIPETUPOBATh MOJTYUYESHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATHUAMU: TOYKa, IpsiMas, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yIJa, IUIOCKUHA Yrod,
JBYTpaHHBIA YToJ, TPEXIPaHHBIN Yroi, CKpelUBArOIIUecs MpsSMBIE,
MapajuieIbHOCTh U MEPIEHIUKYISIPHOCTD IPSAMBIX M IJIOCKOCTEH, yrou
MEXy NPSMBIMH, YTOJI MEXIY NPSAMOM U IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMHU, PAcCTOSIHUE MEXKIY IUIOCKOCTSIMM; YMEHHME HCIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3yueHHble (DaKThl U TEOpeMbl IUIAHUMETPHH;
YMEHHUE OLEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIET0 MUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYHNH, PCIIATh CBA3aHHLIC C HUMHU ITPAKTHYCCKUC 3aa4Yn

YMeHue onepupoBaTh MOHATUSMU: IUIOMAAL (GUTYPBI, 00BEM GUTYPHI,
MHOI'OrpaHHUK, HpaBI/IHBHI:Jﬁ MHOTI'OrpaHHUK, CCHCHUC MHOT'OI'pPaHHHKA,
Ky0, mapaiienenuries), mpu3Ma, nupamuaa, GuUrypa u MOBEPXHOCTH
BpalleHus, HWIMHIP, KOHYC, map, cdhepa, Tiomaas chepsl, TUiomaib

MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYca, IMIUHApa, 00bEM Kyoa,
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MPSIMOYTOJILHOTO MapasuielieluIeia, TupaMubl, TPU3MbI, LHIAH]IPA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCA U LIWIMH]PA,
napajuleJibHble OCHM WM OCHOBAaHUIO, CEYEHHE 11apa, IIJIOCKOCTb,
Kacaromasicss ceppl, LUUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAaHHUKH, (DUTYPBI ¥ TOBEPXHOCTH
Bpall€HUsl, UX CEYEHHUS, B TOM YHUCJIE C IOMOILBI 3JIEKTPOHHBIX
CPEACTB; yMEHHE NPUMEHSTh CBONCTBA TI'E€OMETPUYECKUX QUTYP,
CaMOCTOSITeNIbHO (OPMYJIUPOBATH ONpEeNieHUus U3ydaeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M MPHU3HAKAX T'€OMETPUUYECKUX
¢buryp, OOOCHOBBIBaTb WJIM OINPOBEpPrarb HX; yMEHHUE MPOBOIUTH
kinaccuukanuioo (GUryp TO pa3nMYHBIM PHU3HAKAM, BBITIOIHATH

HeO6XO,I[I/IMBIe JAOITIOJITHUTCIIbHBIC IIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
napayuIebHbBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIC U MOJIOOHBIC (PUTYPHI, B TOM YUCIIE B MIPHUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; HCIOJIb30BaTh T€OMETPUUYCCKHE OTHOIICHHUS
MpU PEUICHUM 3aJ]a4; HAXOJIUTh N€OMETPHYCCKHE BEIWYHMHBI (IJIMHA,
yToJ, MIOoWaAb, O0bEM) MPU PEIICHUU 3a]ad M3 IPYTHX Y4eOHBIX
MIPEIMETOB U M3 PEATBHOM KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JTMHA, YTOJ, IMJIOMAAb, 00bEM, IIIONIAAb MOBEPXHOCTH),
WCTIONIb3YsT M3Y4YCHHBIC (DOPMYIIBI U METOMIBI, B TOM YHCIIC: IDIOMIATh
MOBEPXHOCTH TMHUPAMHU/JIBI, IPU3MBI, KOHYCA, IIMINHAPA, TUIOIMaAb chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaljieNienuIiesia, MUPaMHUIbl, TPU3MBI,
WIMHIpPA, KOHYyCa, INapa; YMEHHE HaXOAWUTh OTHOIIEHHE OOBEMOB

o1I00HBIX GUryp
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YMeHue onepupoBaTh  IMOHATHUSAMM:  NIPSIMOYIOJIbHAs  CHUCTEMa
KOOPAMHAT, BEKTOP, KOOPIAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
0a3ucy, CKaJsIpHOE MpPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YToj
MEXIy BEKTOpaMH; yMEHHE  MCIOJIb30BaTh  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS I'€OMETPUYECKUX 3a7ad U 3a1ad

JIPYTUX Y4EOHBIX MTPEIMETOB
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YMmenue BLI6I/IpaTB HO,[[XO)I}IIJ_II/Iﬁ MCTOH IJIsI PCIICHHUA 3aJavu;
IIOHUMAaHWEC 3HAYUMOCTU MATEMATUKKU B M3YUCHUH IMPUPOJHBIX H

OOIIIECTBEHHBIX MPOIECCOB M SBJICHUI; YMEHHE paclo3HaBaTh




MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHHE MPUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOH

MaTeMaTHYECKOU HAyKU



HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kox

1 Yucna v BBIYKCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LIEIIbIX YUCEI

- Panyonanenele unciaa. OOBIKHOBEHHBIE U JAECATHYHBIE APOOHM, IMPOLEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii  KOpeHb ~ HaTypajdbHOH  cremenu.  JleiictBus ¢
. apru(MeTHUECKUMH KOPHIMHU HaTypaibHOM cTeNeHn

14 Crenenp ¢ nensiM mnokasareneM. CTENEHb C PalMOHAIBHBIM I10KA3aTeEM.
. CBolicTBa CTENEHU

s CuHyC, KOCUHYC U TaHT€HC YMCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa

1.6 Jlorapudm umcna. [lecaTnynble U HaTypajibHbIE JOrapupMbl

HevictButensHble yucia. ApupMETHYECKUE OIEpaluud C ACHCTBUTEIHHBIMU
1.7 yuciaamu. [IpuOGnmxk€HHble BBIYMCICHMS, MpaBUIa OKPYIJICHUS, NMPHUKUIKA U
OLICHKA pe3yJbTaTa BBIYUCICHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 Hensle 1 1poGHO-paliiOHaIbHbIE YPaBHEHUS

2.2 HppaunroHanbHble YpaBHEHUS

23 TpuronomeTpruyeckue ypaBHEHUS

24 [Toka3zarenbHble U JOrapupMUUECKHe YPaBHEHUS

2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppauroHaibHbIe HEPABEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTprudecKkue HEPABEHCTBA

2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH

2.11

Matpuia cuctembl TMHEWHBIX ypaBHeHUN. OnpeenuTenb MaTpUIIbl




3 @yHKUUHU U TpapUKu
31 Oynkuus, crnocoosl 3axanus pyHkuuu. I'paduk Gynxmnun. Bzaumuo obpaTHbie
' ¢yHkuuu. YétHele 1 HeuéTHble GyHKUMU. [lepnoguueckue GpyHKum
OO6nactp ompeneneHus 1 MHOXKECTBO 3HaueHWi ¢yHkimu. Hymn ¢yHkuuu.
35 [TpomexxyTku 3HAKONMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKILHU.
' MaxkcumyMbl 1 MEHUMYMbI QyHKIMH. Hanbonblee 1 HauMeHbIlee 3HaUYCHUE
(GYHKLIMU Ha IPOMEXYTKE
13 CreneHHas (pyHKIMs C HaTypaJbHbIM M LIENbIM MOKa3areneM. E€ cBoiicTa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢ynkuuii. CoiicTBa (QyHKIUH,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
13 Apudmerndeckass W TreoMmerpuueckas mporpeccuu. Dopmyna  CIOKHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonnas Gynkuun. [TponsBoaHbIe 31eMEHTApHBIX GYHKLINN
[TpruMeHeHrne NPOM3BOJHON K HCCIENIOBAaHMIO (PYHKUUI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHre HanOobIero 1 HauMeHbILEro 3HaueHus: QyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. MuTterpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu




‘ 7.4 ‘ Tena 1 MOBEpXHOCTH BpaLLEHUS

’ 7.5 ‘ Koopaunatsl 1 BEKTOpBI
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