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MOSACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma y4eOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe deniepanbHOro rOCy1apCTBEHHOTO 00Pa30BaTEIbHOIO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIBbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIIIOIIMMHU OCHOBY JUIsl CAMOPA3BUTHUS M HEMPEPHIBHOTO
oOpa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTPaMMe CTapIlei MIKOJIbI, TOCKOJIBbKY, C OJJHOW CTOPOHBI,
OH O0ecrneuynBaeT MHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHUS BCEX E€CTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYTrOd CTOPOHBI, (JOPMUPYET JIOTUYECKOE U aOCTPaKTHOE
MBIIJIEHUE YYalluXcd Ha YPOBHE, HEOOXOJAMMOM I OCBOEHHS KypCOB
uH(OpMaATHKHU, O0IIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU. B pamkax 1aHHOrO Kypca
y4daluecs OBJIAJIECBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHON HAayKH, KOTOpas
(bopMyIupyeT CBOM JOCTHKEHUSI B MAaTEMAaTUYECKOM popme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY AJIs
YCHEIIHOTO OBJAJCHHUS 3aKOHAMU (U3UKU, XUMUHU, OWOJOTHMH, MOHUMAaHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIIECTBEHHOW >KU3HU, TO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIB30BaTh UX B MOBCEIHEBHOW XW3HHM. B ToXke Bpems OBIilaieHUE
aOCTpaKTHBIMU UM JIOTMYECKHM CTPOTMMH MATEMAaTHYECKUMHU KOHCTPYKLHMSIMHU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AlIUI0, a0CTparupoBaHue u
aHaJIOTHI0, (OPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlUIeHHE. B xone n3ydyenus
anreOppl M Hayal MaTeMaTHYECKOro aHallu3a B CTaplleil IIKoJe ydaliuecs
MOJIYYalOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOIO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH pealbHbIX CUTYyallud M HHTEpIpeTaluu
NOJIYYEHHBIX  pPEUICHUH, 3HAKOMATCA C  OPUMEPAMH  MAaTEMaTHYECKHX
3aKOHOMEpPHOCTE B MpPHUPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPHIMA
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W Yepe3 CHeluu@uky y4eOHOH AesITeNbHOCTH,



Tpedyroen CaMOCTOSITEIIBHOCTH, AKKYpPaTHOCTH, MPOJOIKUTEIIbHOU
KOHIEHTPAIIMM BHUMAHUSA U OTBETCTBEHHOCTH 3a MOJYYCHHBIN PE3YJIbTaT.

B ocHOBE MeToaMKM 00y4deHHs anreOpe u HadaiaM MaTeMaTUIeCKOTo aHAIM3a
JICKUT JEATCIbHOCTHBIN MPUHIIMI O0YYCHUS.

CrpykTypa Kypca «Anredpa u Hadajia MaTeMaTUYECKOTO aHAJIM3a» BKIIOYAEeT
CHEAYIOIINE COAEPKATECIBbHO-METOIUYECKAE JMHUU: «YHHCIa W BBIYUCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHan3a», «MHOXKeCTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATEIbHO-METOIUUECKUE
JUHUM U3Y4aloTCs Ha TMPOTSHKEHUM ABYX JIET OOy4YeHHMs B CTaplied IIKoJIe,
€CTECTBEHHO JIOTOJHSSA APYT APYra Y MOCTENEHHO HACHINIAsCh HOBBIMU TEMaMHU U
paznenamu. JlaHHBIN Kypc SBJISIETCS MHTETPATHBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe coaepkaHUE HECKOJbKMX MaTeMaTHYECKHX JAUCIUIUIMH:  anredpa,
TPUTOHOMETPUS, MATEMAaTUUECKUN aHAIU3, TEOpUs MHOKECTB U Ap. [lo mepe Toro
KaK ydaiuecs OBJIQJIEBAIOT BCE 0oJiee MUPOKUM MATEMATHUYECKUM amlmapaToM, y
HUX TMOCIE0BATEeIbHO (POPMHUPYETCS U COBEPILICHCTBYETCS YMEHHUE CTPOUTH
MAaTEMATHYECKYIO MOJIENIb PEAIbHOM CUTYalliH, IPUMEHSTh 3HAHUS, TTOJTy4YECHHBIE B
Kypce «Auredpa W Hadajlla MAaTeMaTHYECKOro aHaliu3a», [JIs pPEIICHUs
CaMOCTOATENLHO  CPOPMYJIIMPOBAHHOM MaTeMaTHUYeCKOW 3ajayd, a 3aTeM
VHTEPIPETUPOBATH NIOJYUYCHHBIN PE3YJIbTAT.

ConepxarenpHO-MEeTOIMYECKAs JIMHUA «YHHCIa W BBIYMCICHUS 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIOJIb30BAHUS JEHCTBUTEIBHBIX UKCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapimiedl mikoige oco0oe BHHUMAaHUE YIEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJIb30BAaHUE PA3MYHBIX (OpPM 3amucu JIEWCTBUTEIHBHOTO YHCIA, yYMEHUE
pallMOHATILHO BBIMIOJHATH JIEUCTBUS C HHUMH, J€NaTh NPUKUAKY, OILCHUBATH
pesyapTar. OOydarouiygecsl MOJy4YarOT HaBBIKK NPUOTUAKEHHBIX BBIUMCICHUM,
BBITIOJTHEHUS JEUCTBUM C 4YHCIIaMH, 3allMCaHHBIMA B CTaHJIAapTHOH (dopme,
VICIIOJIb30BaHUsl MAaTEMaTUUECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BbIPAXKECHUM.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEAIU3YETCS Ha MPOTSIKEHUU BCETO
oOy4yeHHsT B CTaplieil IIKOJe, MOCKOJBbKY B KaXIAOM pazfeie porpaMMbl
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOIMMX 3aaad. OOydaromuecs: OBJIaJIeBaIOT
Pa3IMYHBIMU METOJIaMHU PELICHUS LEJbIX, PalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX UM  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydeHHbIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIIEIOBAHUN
GYHKIIUN ¢ TTOMOIIBIO MPOU3BOJHOM, PEIICHUM MPUKIAIHBIX 3aJad M 3a7a4 Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIINX 3HadeHuW Qyukuu. JlanHas
colepKaTeNibHasl JIMHHUS BKJIIOYaeT B ceOs Takke QopMupoBaHHEe yMEHUI
BBITIOJIHATh Pacy€Thl Mo ¢dopMmysnaMm, MpeoOpa3oBaHUs IENBIX, PAUOHATIBHBIX,
WPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE€ BBIPAKECHUM,



COJIepKalIMX cTerneHu U Jorapudmel. braromaps usydeHuro aiaredGpanyeckoro
MaTepuasa IpOUCXOAUT JajbHeilIIee pa3BUTHE aTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUS ydamuxcs, (HOpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTel C CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. AnreOpa npezyiaraet 3¢ peKTUBHbIE
WHCTPYMEHTBI ISl PELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOMYeCKass JHHUSA «DYHKIUMM U TpapuKu» TECHO
HeperyieTaeTcs ¢ JpYyrUMH JIMHUSIMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a7a€T
NOCJIEI0BATEIbHOCTh U3YUEHHS MaTepuaia. M3yueHne cTeneHHo, oKa3aTeabHOH,
Jorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOICTB U TpauKOB,
UCTIONb30BaHue (YHKIUHN Ui PEIICHUs 3a/1a4y U3 JPYTHX Y4eOHBIX MPEIMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM AaHAJIM30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3ToM Oonbllloe BHUMaHUE YIENAeTcs
(OpMHUPOBAHUIO YMEHUS BbIpAKaTh (hOPMYyIaMHU 3aBUCUMOCTH MEXAY PA3TUYHBIMU
BEJIMUYMHAMH, HCCJIEA0BATh IOJYYCHHbIE (PYHKIUU, CTPOUTh UX Tpaduku.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HA PA3BUTUE YMEHHUHN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEJIMUYMHAMU B Pa3IUYHOU (opMe:
aHAIMTUYECKOM, Tpaduueckoii U cioBecHOW. Ero wu3ydeHue crnocoOCTBYET
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3AIUH, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHaau3a» IO3BOJISET
CYLIECTBEHHO PaCIIMPUTh KPyr KaKk MaTeMaTH4eCKHX, TaK U MPUKIAJHBIX 3ajad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISIETCSI BO3MOXHOCTh UCCIIE0BAaTh U
CTPOUTH rpapuKu PYyHKIUH, ONPEENATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYHCIIATH TUIOMAAU (QUTyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTenbHas JIMHHUS OTKPBIBA€T HOBBIE BO3MOXXHOCTHU
NOCTPOCHUS MAaTeMaTUYeCKUX MOJeNeld peanbHbIX CHUTyaluil, HaX0XKJIEHUs
HaWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COLUATbHO-IKOHOMHYECKUX,
3alayaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHaiu3a CHOCOOCTBYET
pPa3BUTHIO aOCTPAKTHOTO, (POPMaIbHO-IOTUYECKOTO0 U KPEATUBHOIO MBIIUICHHUS,
(GbOopMHUPOBAHNIO YMEHHI PacIIO3HABATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJsibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpaXx.

CopepkarenbHo-MeToANYECKas TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHKO-MHOKECTBEHHbBIE
IPEJICTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTEeMaTHKU U Mpeiarator
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINM BCE pa3/esibl MAaTEMATHKH U €€
NPUWIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MAaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE



uenoe. IloatoMy BaXHO AaTh BO3MOXKHOCTH IIKOJIBHUKY IMOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBII $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa um Havajla MaTeMaTHYECKOTO aHaJIW3a» MNPUCYTCTBYIOT
TaKK€ OCHOBbI ~MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOphIE€ IPU3BAHbBI
copMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHHUS
THX MOJEJIed C MOMOIIBIO ammapaTa anreOpbl U MaTeMaTHYeCKOro aHaiu3a u
MHTEPHPETALUU MTOJTYYECHHBIX pe3yJIbTaTOB. Takue 3aJaHus BIUIETCHBI B KaXIbIA U3
pa3zienoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIONIb3YeTCs AJis
peleHusl TpUKIaAHbIX 3a7ad. [Ipu peleHun pealbHbIX MNPAaKTUYECKUX 3a7ad
yuaniecs: pa3BHBAIOT HAOIIOAATEIbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAJIOTHIO, 0000MATh W KOHKPETHU3HPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B IMPOIlECCe M3YyUEHHUs BCEX TeM Kypca «Alredpa u Haudana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B yueOHOM 1u1aHe Ha M3y4YeHUE Kypca aareOpbl M Hauajl MaTEMaTHYeCKOTO aHaIN3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEZCINIO B
11 kmacce, Bcero 3a jiBa roga ooy4yenus — 170 gacos.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbabie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu. ApudMeTHYecKue  omepanud  C
palMoHaNIbHBIMU YHCTIAMU, TPE0OpPa30BaHUSI YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 33/1a4 U3 Pa3IMYHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue omnepaludd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmkéHHbie
BBIYMCJIEHNS, IPABUJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BHIYMCICHH.

Crenenb ¢ 1ensiM  nokazateneM. CranpgaptHas ¢dopma  3amucu
JNEeUCTBUTEILHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi ¢Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJbHOM  cremeHu.  JlelictBus ¢
apru(pMETUYECKUMH KOPHSMH HaTypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHbBIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienne HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPABHEHUM.

IIprMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKU U pealbHOW KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  QyHkuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHul Qynkuuu. Hymm yskumu.
[TpomesxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



Tpuronomerpuueckass OKpPY>XHOCTb, OIpPEAEIECHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIET0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccus. CymMma 0€CKOHEUHO YOBIBAIOIICH reOMeTpUUYECKOM
nporpeccur. Dopmysa CIOXKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKkrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCAaHUSl peabHBIX
MIPOLIECCOB U SIBJICHUMN, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CremneHb ¢ paMOHAIBHBIM NIOKa3aresneM. CBOWMCTBA CTENECHH.

Jlorapudm yucna. JleciTuuHbie U HATypaJbHBIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbpHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEHWHBIX YpaBHEHMU. PellleHne NpUKIagHbIX 33a/1a4 C TOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHHU.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpruMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DyHKIUHN U TPAPUKH

Oyukrus. [Tepuoanueckue pynakimu. [IpoMexyTKun MOHOTOHHOCTH (DYHKITUH.
Makcumymbl ¥ MUHUMYMBI (QyHkiuu. HaunOonbliee w HawMeHbIEe 3HAUYCHUE
(GyHKIHMU Ha TPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazatenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMHA JJIs1 peLICHUS] YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (GYHKIUN IS WCCICIOBAHUS MPOIECCOB M
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aJady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBable GyHKIMH. MeTOT MHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpuyeckuii u  QU3NUECKUH  CMBICI
MIPOU3BOIHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxx/ieHue HanbosbIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIUN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dIIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid M (Qu3nyeckuili CcMbIcI. Bwruucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INVIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH ciacayromux JUIHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p2130BaTCJ'IBHBIX PE3YyJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITCS:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMHA 1 HA3HAUYCHUEM.

[TaTproTHyecKkoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKH U JIEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MIOCTPOCHHUE YCTOMUUBOTO OYAyIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 30poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTaHME, COATAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpyzoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIO0HS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHOW  ACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BEIOOD
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEM >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COLIMAJIbHON
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTAIlME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHUN U1 pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIIEH Cpe/ibl, IJITAHUPOBAHUS MOCTYIKOB U OLICHKU X BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPEIBI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUA HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUECKOW JESITeIbHOCTH, ATAaroB €€
pa3BUTHUS ¥ 3HAYUMOCTH ISl PA3BUTHUS UMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYeCKOM KyJIbTYpOW KaK CpPEJCTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYI0 M HCCIIEIOBATENbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOTO MpeaMera
«MaremaTuka XapaKTepPU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  VYuueepcarvnvie — noznasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeNCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAYy MOHATUAMU, (POPMYIUPOBATH
OTpEeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA ISl OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH MW  NPEOOPa30OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

BBISIBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHsl B (akTax, NaHHBIX, HAOMIONEHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPXKACHUNA (MIPSMBIC U OT MPOTHUBHOTO), BEICTPAWBaTh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOJBL

BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAANIMN ¢ Yy4E€TOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbCKue JEUCTBUS:

WCITOJIB30BaTh BOTPOCHI KaK MCCIIENOBATEIHLCKHA WHCTPYMEHT ITO3HAHWS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHUBOpPEUYUE, MPoOIemy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITHIO, MHCHHUE;

IPOBOTUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTrO
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOECHUS, WCCIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCA, a TAKXKE BBIJABUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarueii:

BBISIBIIATH Je(OUIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOAMMBIX JIJIT OTBETA Ha
BOIPOC U JJIsI pEIICHUS 3a]1a4H;

BBIOMpaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHpOBaTh UH(POPMAIIHIO, IPEACTABISITH €€ B pa3IMuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanvuvie KoMMyHukamuenvle Oelicmsus, 0becnedusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYATOUWUXCSL.
OoOmenue:

BOCIPUHUMATh U (DOPMYJIUPOBATh CYKJIECHUS B COOTBETCTBUHU C YCIOBUSIMHU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IUCBMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAaT;

B X0JI€¢ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAaEMOI TEMBI,
po0JIeMBbl, pelaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHbIE HA IIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4He U CXOJCTBO IMO3ULIHUN; B
KOpPEKTHOM popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYIICHUS
C YYETOM 3aja4 MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MOHUMATh M UCITOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHTYaTbHOM
paboThl MpHU pelieHuH Y4eOHBIX 3ajlay; MPUHUMATH I€Jb COBMECTHOMN
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenensaTh BHIBI paboT, JOrOBapWBaTHCSA, OOCYKIATh TMPOIECC H
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboTsl (00CykaeHMS, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJajga B OOMMA MPOAYKT TIO KPHUTEPHSM,
chOpMYITMPOBAHHBIM YYaCTHHKAMHU B3aUMOICHCTBUSI.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peuicHus €

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU T[O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoIecca U pe3ysibTara
peleHns MaTeMaTUIEeCKOM 3a1a4u;



e TPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAUJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEN;

e OIICHUBATh COOTBETCTBUE pE3yJbTaTa IEIHM W YCIOBHUSIM, OOBSICHSTH
IPUYMHBI TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOAWUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero obmiero oOpa3oBaHHS JODKHO 00eCrednBaTh JOCTHIKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omnepanud € palUMOHAJIbHBIMU U
JNEWCTBUTEILHBIMU YUCIAMU.

BoINoONHATS TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3YS MPaBUia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3yIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHAapTHAs
dopma 3amMcu JEHCTBUTENBHOIO 4YKCIA, KOPEHb HaTypajlbHOW CTENEHH;
UCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIbHBIX YHCEIT TSl PEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJILHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh TNOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palrOHAIIbBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUNW W peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoInonHATh MpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U HEPABEHCTBA JJI PELICHUS MATEMAaTHUECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U PealbHOM KU3HH.



MonennpoBaTh peaibHble CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadd, HCCIEN0BATh
MOCTPOEHHBIE MOJICIIU C MCIIOIb30BAHUEM arlrapaTa ajareopsol.

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl (QYyHKIUH, 00JIACTh
OTpEe/eNIEHNs] M MHOXECTBO 3HadeHWi (yHKuuu, rpaduk (QyHKUINUU, B3aUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKIIMHU, HYIH (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CrtpouThs U uuTaTh rpa@UKu JTUHEHHON (QPYHKINU, KBAAPATUYHON (PyHKIINH,
CTETIEHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU peUIeHUM 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh MNOHATUSMH: OECKOHEYHO YOBIBaIOIIas TIeoMeTpUYecKas
porpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUMN.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELLICHHUS
peanpHbIX 3a7a4 IPUKIAIHOTIO XapakTepa.

MHnoxxecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIIapaT Il ONMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX YYEOHBIX IIPEIMETOB.

OnepupoBaTb  MOHATUSAMH: ONpENENICHUE,  TeopeMma, CIIEICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yucia v BBIYUCICHUSA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEJBbIX YHCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL PELLICHUS 3a1a4.

OnepupoBaTh MOHATHUEM: CTEIEHD C PAIIMOHATIBHBIM MTOKA3aTEJIEM.

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

YpaBHeHMs U HEPABEHCTBA



[IpumeHsATh CBOMCTBA CTENEHHM I NpeoOpa3OBaHMSI  BBIPAXKECHMIA;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIbI IOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmsbl;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO; PELIATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCITIOJIB30BATh CUCTEMY JIMHEHHBIX YPABHEHUN JUIsl pELICHUS IPAKTUYECKUX 3aa4.

HaxonuTtpe pemeHus NpoCTEUIINX CUCTEM U COBOKYITHOCTEM PalMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
UCCIIEI0BATh TIOCTPOEHHBIE MOJIENN C UCTIOIb30BAaHUEM allIapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: [EepUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIUH, TOYKHM OJKCTpeMyMma (yHKIMHU, HauOosbliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIIEOBaHMsI PYHKIINHU, 3aJaHHOU IpaduKoM.

OnepupoBath MOHATUAMM: TpaUKH NOKA3ATEIbHOM, JIOrapupMUUYecKoil H
TPUTOHOMETPUUECKUX (YHKLIUK; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUNA U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHON TUIOCKOCTU TPaUKK TUHEHHBIX YPAaBHEHUN U
WCIIOJIb30BaTh UX JUUIA PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBaTh rpadukd QyHKIME IS UCCIEIOBAaHMUS TPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmnepupoBaTh MOHATUSAMU: HENpepbIBHASL (QYHKIUS; MPOU3BOAHAS (QYHKIUY;
UCITI0JIb30BaTh F€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3az1ay.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO JIJISl UCCIIEOBAHMS (PYHKIIUM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErOo PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh MOHATHSMHU: TIepBOOOpa3Has U  UHTErpajg; IOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTETpaa.



HaxonuTs nepBooOpa3Hble AIEMEHTAPHBIX PYHKIINN; BEIYUACISITH HHTETPA 110
dopmyne Herorona—JleitOnuma.

Pemrate mpukiajHbIC 3324, B TOM YHUCIE COLUATBHO-YKOHOMUYECKOTO U
(u3MUECKOro XapakTepa, CpeACTBAMH MATEMaTHYECKOTO aHAITN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
MHokecTBa paOHAIIBHBIX U
1 eHCTBUTENIbHBIX Unces. ParmoHaibHbIC 14 1 bubmmorexa [IOK
A -t https://m.edsoo.ru/1568aba3
ypaBHEHHUS U HEPABEHCTBA
) Oynkun u rpaduku. CTeneHp ¢ MebM 6 bubnuoreka [IOK
[IOKa3aTeseM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0i CTETICHH. 18 1 bubnnoreka [JOK
HppaunoHaibHble ypaBHEHNS 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
DOopmyItbl
4 T I/IFI)“OZOMCT uu. Tpuronomerpuyeckue 22 1 bubmorexa LHOK
P puH-1p P https://m.edsoo.ru/1568aba3
ypaBHEHUs
5 [TocnenoBaTebHOCTH U IPOTPECCUU 5 bubmorexa LOK
A poTp https://m.edso0o.ru/1568aba3
5 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 3 1 but6mmoreka [IOK
3HAHUU https://m.edso0o.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
CreneHb ¢ palliOHATBHBIM ITOKAa3aTEJIEM.
1 [TokazarenpHas pynkmus. [TokazareapHbIe 12 1 buGnuorexa [IOK
i ) https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlora; ecka .
2| Torapriemmesna s 12 BuGuorera LIOK
P yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckre (GyHKIHH U UX
3 r paq)I/IKI/I T iFOHOMeT(IquCIj(He 9 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bubmuoreka [{OK
4 IIponsBonHas. IIpuMenenue npon3BoaHON 24 1 https://m.edsoo.ru/fL1cdafd
5 HnTerpan u ero npuMeHEHUS 9 bubmorexa [JOK
p p https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
i 12 1
6 CHCTeMEI ypaBHCHHlf https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK
7 H
ATYPAILHPIC H LEIBIE HHCTA 6 https://m.edsoo.ru/f11c4afd
[ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 Al bubnunorexa LIOK
8 N 15 2
3HaHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 99 6 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Konrpoasusie IIpakruueckue op
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
MHO03k€ecTBO, Onepauy Hal
1 MHO>KeCTBaMu. J[uarpaMmel 1 bubnuorexa LIOK
. ’ P https://m.edsoo.ru/746d5dce
Oitnepa—Benna
PanuonaneHble ynca.
5 OOBIKHOBEHHBIE U IECSITHYHbBIC 1 bubnuorexa [JOK
JpOOH, IPOLIEHTHI, OCCKOHECYHBIC https://m.edso0.ru/be888093
NePUOANYECKHUE TPOOH
ApudmeTrnueckue onepauu c
3 palvoHaIBHBIMH YHUCTIAMHU, 1 bubnmnorexa [JOK
npeoOpa30BaHUsI YUCTOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHU
[Tpumenenue npoGeit u MPoLEHTOB
4 JUTSL peIlIeHUs TPUKIIAIHBIX 33a/1a4 U3 1 bubnmnorexa [JOK
pa3IMYHBIX OTpacied 3HaHUW U https://m.edsoo.ru/44dd1046
pEaTbHOM )KU3HHU
[Tpumenenue apoOeii U NPOLIEHTOB
5 JUTSL pEIIeHUs TPUKIIATHBIX 3a/1a4 U3 1 bubnmoreka [JOK

pa3IMYHBIX OTpaciel 3HaHUW U
pEaTbHOM )KU3HHU

https://m.edso0.ru/d99d8c74




JlericTBUTEIBbHBIC YHCTIA.

6 PannonanbHble U UpPALIMOHAIBLHEIE bubmnorexa [IOK
. ppatt https://m.edsoo.ru/2f36a36f
qHCIIa
7 ApudmeTnueckue onepanuu c bubnmoreka [JOK
JNEUCTBUTEIILHBEIMU YHCIIaMHU https://m.edsoo.ru/a97a12d9
[IpubnnxEHHBIE BEIYUCIECHNUS,
8 [IpaBUJIa OKPYIVICHHUS, IPUKUIKA U buGnnorexa LIOK
P PYTIICHAL, TP 4 https://m.eds00.ru/ch723fbd
OIICHKA Pe3yJIbTaTa BbIUMCICHU
9 ToiecTBa ¥ TOKISCTBEHHBIS bubmuorexa [JOK
npeoOpazoBaHus https://m.edsoo.ru/3a23ac15
10 VYpaBHeHUE, KODEHD YPAaBHEHUS bubnnorexa [IOK
p - KOP yp https://m.edsoo.ru/11ac68be
1 HepaenctBo, penienue bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/50bdf26d
bu6mmoreka [JOK
12 M
CTOM MHTCPBATIOB https://m.edsoo.ru/775f5d99
Pernrenne nensix u 1poOHO-
13 a I/IOHaJ'I];HbIX aIllaieHHﬁ u bubmmorexa [IOK
patl P https://m.edsoo.ru/6ec7al07
HEPABEHCTB
KonTpomnpHas pabota mo Teme
"MHOkeCTBa pallMOHATIBHBIX U
14 €UCTBUTENBHBIX YHCET bubmmorexa [TOK
A ' https://m.eds00.ru/1914a389
PannonansHble ypaBHEHUS U
HEpaBeHCTB"
DOyHKIMA, CIOCOOBI 3aTaHUs
YHEI 5 Bu6nuorexa LIOK
15 ¢ynkunu. Bzaumao o6patHbie

byHKIIUN

https://m.edsoo.ru/226eeabf




I'paduk pynakumu. O6aacTh
OTIpeIeNIeHUs] U MHOXKECTBO

bu6mmoreka [IOK

16 i .H
suaucnuit ymiun. Hytu https://m.edso0o.ru/763e75ee
¢ynkuuu. [IpoMexyTku
3HAKOIOCTOSIHCTBA
bu6mmoreka [IOK
17 s ,
CTHBIC U HEUETHEIC yHKLiH https://m.edsoo.ru/ff4564ad
CrerneHs ¢ 1eJIbIM [T0Ka3aTEIeM.
18 CranpmaptHas ¢popma 3anucu bubmmorexa [JOK
. ap P https://m.eds00.ru/66446d3e
JEHCTBUTENILHOTO Yncia
Hcnonp3oBaHue MoIXosIIen
19 (GhOpMBI 3aMUCH ICHCTBUTEIIBHBIX bubnnoreka [JOK
Yy CeN IS PELICHUS] IPAKTUYECKUX https://m.edsoo.ru/6eadc6fl
3a/1a4 U Mpe/ICTaBICHMSI JTaHHBIX
Crenennas KLU C
20 HaT aJILHbgi/IyE HCJ'IBIM bubmorexa HOK
yp u N https://m.edsoo.ru/3f25a047
nokasaresneM. E€ cBoiicTBa u rpaduk
Apudmerndeckuit KOpeHb bubnnorexka [JOK
21 .
HATypaJbHOHN CTEIIEHU https://m.eds00.ru/d82c36d4
29 ApudmeTnueckuiit KopeHb bubnuoreka [IOK
HaTypaJbHOM CTETIEHU https://m.edsoo.ru/fe7fc4db
93 CaoticTBa apuPMETUUECKOTO KOPHS bubnmnoreka [JOK
HATypaJIbHOHN CTEIIEHU https://m.eds00.ru/d0fOb260
CaoiicTBa apu(PMETUYECKOTO KOPHS bubnnoreka [JOK
24 .
HAaTypaJIbHOHN CTEIIEHU https://m.eds00.ru/c3389865
o5 CgoiicTBa apu(PMETHIECKOTO KOPHS bubnmoreka [JOK

HaTypaJibHOM CTETICHU

https://m.edsoo.ru/444c4h9c




26 HeticTBus ¢ apuMeTHISCKUMU bubnunoreka [HOK
KOPHSIMU N—OU CTEIIEHU https://m.eds00.ru/54b815c5
JeiicTBus ¢ apupmMeTHUECKUMHU bubmumoreka [IOK

27 .

KOPHSIMU N—OW CTENEHU https://m.edso00.ru/83105a0e

28 HeiicTBus ¢ apudMeTHIecKuMu bubnuoreka [IOK
KOPHAMH N—OH CTEIECHH https://m.edsoo.ru/2ablc7bc

29 JeticTBus ¢ apuMeTHUCCKUMU bubnnoreka [JOK
KOPHSIMH N—OW CTEIIEHU https://m.edsoo.ru/each053c
JeiicTBus ¢ apupMeTHUSCKUMHU bubnnorexa [HOK

30 .

KOPHSIMU N—Oi CTeNeHU https://m.edsoo.ru/8a5ada51

31 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.eds00.ru/69106ae7

32 Penrenune nppanmoHanbHbIX bubnnoreka [JOK
YPaBHEHUU U HEPABEHCTB https://m.edsoo.ru/9362fead

33 Peenne nppanuoHaiIbHbIX bubnnorexka [JOK
YPaBHEHUU U HEPABEHCTB https://m.edso00.ru/78d9b391

34 Pemenune nppanroHanbHbIX bubnuorexa [IOK
YpaBHEHUM U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pemenue nppannoHanbHbIX bubnuoreka [IOK
YPaBHEHUN U HEPABEHCTB https://m.edso0.ru/87e5e52d

36 CgoiicTBa u rpaduk KOpHS N-0i bubnuorexa [JOK
CTEIEHU https://m.edsoo.ru/ebOcc5e3

37 CgoiicTBa u rpaduk KOpHS N-0i bubnmoreka [JOK
CTENEHN https://m.eds00.ru/5f29b9b5
KonTtponbHas pabora o Teme

38 "ApupmeTrueckuii KopeHb N—oif bubnuorexa [IOK

creneHu. MppanuoHaabHbIe
ypaBHEHUS U HEpaBeHCTBA"

https://m.edsoo.ru/f13af630




39 CuHyC, KOCHHYC U TaHT€HC bubnunoreka [HOK
YHUCJIOBOI'O apryMEHTa https://m.eds00.ru/5f605ed0
CuHyc, KOCHHYC ¥ TaHTE€HC bubmmoreka [JOK
40
YHCIIOBOT'O apTryMEHTa https://m.edsoo.ru/ec9f4d78
41 ApKcuHYC, apKKOCUHYC U bubnuoreka [IOK
ApPKTaHI€HC YHUCIOBOIO apryMEHTa https://m.edsoo.ru/b8f5d49a
42 ApKCHHYC, apKKOCHUHYC U bubnnoreka [JOK
ApPKTaHI€HC YHUCIOBOIO apryMEHTa https://m.edsoo.ru/f1ff9220
TpuronomeTrpuyeckas OKpyKHOCTb,
43 orpezeNieHue TPUTOHOMETPHUIECKHIX bubmmorexa LOK
ped . P P https://m.eds00.ru/6df195a0
(GyHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
44 OnpeieTICHUE TPUTOHOMETPUUECKUX bubmorexa LHOK
ber . P P https://m.eds00.ru/6b61c578
(GYHKLUI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnunoreka [JOK
(bopMmyb https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmnoreka [JOK
(bopmybt https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuoteka [JOK
bopMyIbI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmoreka [JOK
(bopMybl https://m.eds00.ru/12d1413c
49 [IpeobpazoBanue bubnnorexka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edso0.ru/e248c5fc
[Tpeobpa3zoBanue bubnnoreka [JOK
50 .
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edso00.ru/09ba5b3d
51 [IpeoOpazoBanue bubnmoreka [JOK

TPUTOHOMETPUUECKUX BBIPAKEHUN

https://m.edsoo.ru/1f4655da




59 [IpeoOpazoBanue bubnunoreka [HOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo0.ru/76ce9958
IIpeoOpazoBanue bubmmoreka [JOK

53 .

TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/8fa598b5

54 Pewienne TpuroHOMeTpUYECKUX bubnumoreka [IOK
ypaBHEHUI https://m.edsoo.ru/6baefe19

55 Pentenne TpUroHOMETPUUECKUX bubnnoreka [JOK
YpaBHEHUN https://m.edsoo.ru/alf8d141

56 Pemenue TpuronomeTpuyecKux bubnuorexa [JOK
YPaBHEHHUN https://m.eds00.ru/65a0f2d0

57 Pemienne TpuroHOMeTpru4YECKUX bubnuoreka [IOK
ypaBHEHU U https://m.edsoo.ru/0d8a770d

58 Pentenne TpUroHOMETPUUECKUX bubnnoreka [JOK
ypaBHEHUU https://m.edsoo.ru/cec28774

59 Peuienre TpUroHOMETPUYECKUX bubnnorexka [JOK
yYpaBHEHUU https://m.edso0.ru/e6eec650
0000menue mo remaM "OCHOBHEIE

60 TPUTOHOMETPHYECKHE (HOPMYITBI bubmotexa [JOK

P P PMYIIBL " https://m.edsoo.ru/ag44ac4c
TpuronomeTrpruyeckue ypaBHEHHS
KonTtponbHas pabora o teme
"®opMyIIbl TPUTOHOMETPHUH.
61 T Hf;;;Me:queCKHeTp bubmorexa [JOK
P p . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
poBepoyHas paborta
Wrorosast koHTpOJIBbHAS paboTa /
. bubnmnoreka [JOK
62 Bcepoccwuiickast mpoBepovHas

pabota

https://m.edso0.ru/188bbf6c




O00011eH1Ee, CHCTEMATH3ALUS

63 3HAHUH 32 Kypc aJire0psl U Havyal 1 bubnunoreka [HOK
MaremaTudeckoro ananusa 10 https://m.eds00.ru/33e6629%
KJ1acca
Apudmerndeckas u
reOMETpUYECKasi MPOTPECCHH.
64 Hcnonb3oBaHue nporpeccuu 1uist 1 bubmmorexa [JOK
https://m.edso00.ru/d36669f8
pEIICHUS PeaTbHBIX 3aa9
MIPHUKIIATHOTO XapaKTepa
beckoneuno yOwiBarorias
65 T€OMETpUYECKasl IPOTPECCHUs. 1 bubmuorexa [JOK
CyMMa O0ecKOHEUYHO yOBIBaroIen https://m.edsoo.ru/1cbf72bl
TEOMETPHYECKOHN MPOTPECCHH
bu6mmoreka [JOK
66 PopMya CIOKHBIX MPOLCHTOB . https://m.edsogru/538fc437
bu6mmoreka [JOK
67 PopMya CIOKHBIX MPOLCHTOB . https://m.edsogru/02627eca
O06006111EH1E, CHCTEMATU3ALIUSA
68 3HAHUH 32 Kypc aire0psl U Havyal 1 bubnmnoreka [JOK
MaremMaTu4deckoro anammsa 10 https://m.edso00.ru/49f1b827
KJracca
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHBIE
Ne HMara uudposeie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
1 CrerneHsp ¢ palluOHAIbHBIM 1 bubnnorexa [JOK
IIOKa3aTeneM https://m.eds00.ru/a52939b3
. bubmuoreka [JOK
2 Cpoficrsa crenenin 1 https://m.edso0.ru/ff601408
3 [Ipeo6pa3oBanue BbIpakeHUH, 1 bubnuoreka [IOK
COAEpKAIINX PALMOHATIBHBIE CTEIICHU https://m.edso0o.ru/3d87e248
4 IIpeoOpa3zoBanue BhIpaKEHUH, 1 bubnunoreka [JOK
COZEPKAIIMX PALIMOHATIBHBIE CTEIIEHU https://m.eds00.ru/343c6b64
5 [Ipeo6pa3oBanue BbhIpakeHUH, 1 bubnnoreka [JOK
COZEPKAIIUX PALIMOHATIBHBIE CTEIIEHU https://m.edso00.ru/4064d354
6 [Toka3zarenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/be76320c
7 Iloka3aTenbHble ypaBHEHUS U 1 bubnnorexka [JOK
HEpPaBEHCTBA https://m.eds00.ru/3d408009
8 IToka3aTenbHbIE ypaBHEHUS U 1 bubnnoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/bd5ffOec
9 [ToxazarenbHblEe YpaBHEHUS U 1 bubnuorexa [IOK
HEpPABEHCTBA https://m.edsoo.ru/cebf10c6
10 [Toka3arenbHble ypaBHEHHUS U 1 bubnnoreka [JOK
HEpPaBEHCTBA https://m.edso00.ru/536de727
1 [TokazaTenpHas GyHKIHS, €€ CBONWCTBA 1 bubnnoreka [HOK
u rpaduk https://m.eds00.ru/85bc8132




KonrtponbHas padora 1mo reme
"CteneHs ¢ pallMOHAIbLHBIM

12 nokazareneM. [lokazarenbHas bubmmorexa LIOK
' https://m.edsoo.ru/58e8e2f2
¢ynkuus. [TokazarenbHble ypaBHEHUS
U HepaBeHcTBa"
bu6mmoreka [IOK
13 JI
orapuu Hmcia https://m.edso0.ru/3e3230d4
14 JlecaTnUyHBIE U HATYpAJIbHBIC bubnuoreka [IOK
J0rapupMbl https://m.edsoo.ru/lea72162
15 [IpeoOpazoBanue BbIpaKEHHIH, bubnuorexa [JOK
coJIepKaIiux Jorapudmpl https://m.edsoo.ru/da48154c
16 [Ipeo6pa3oBanue BbIpayKeHUH, bubnnorexa [JOK
coJiepKaIiux Jorapudmpl https://m.edsoo.ru/4beff03b
17 [Ipeo6pa3oBanue BbIpakeHUH, bubnuoreka [IOK
coJiepXKaniux Jorapudmol https://m.edsoo.ru/fe189f2d
18 [TpeoOpa3oBanue BBIpAXKEHUH, bubnnorexka [JOK
coJIeprKalIuXx Jorapudmol https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuueckue ypaBHEHUS U bubnuoteka [JOK
HEpPaBEHCTBA https://m.eds00.ru/3034724e
Jlorapudmuueckre ypaBHEeHUs U bubmuorexa [IOK
20
HEpPABEHCTBA https://m.edso00.ru/712ac2d9
21 Jlorapugmuueckue ypaBHEHUS U bubnnoreka [JOK
HEpPaBEHCTBA https://m.edso00.ru/9e3f4bc9
29 Jlorapudmuueckune ypaBHEHHS U bubnuorexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclctb
93 Jlorapudgmuueckast pyHKIus, e bubnuorexa [IOK

CBOMCTBA U Tpaduk

https://m.edsoo.ru/d68bbe9d




24 Jlorapudmudeckas pyHKms, e€ bubnunoreka [HOK
CBOWCTBA U TpapuK https://m.eds00.ru/9d102051
Tpuronomerpuueckue GyHKIMH, UX bubmmoreka [JOK

25 -

CBOMCTBA U rpauKH https://m.edsoo.ru/beeff646

26 Tpuronomerpuieckne GyHKIUH, UX bubnuoreka [IOK
CBOICTBa U TpaduKu https://m.edsoo.ru/d2e4601b

97 Tpuronomerpuueckue GyHKIHH, UX bubnnoreka [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
Tpuronomerpuueckue GyHKINH, UX bubnuorexa [JOK

28 -

CBOMCTBA U rpaQuKH https://m.edsoo.ru/24ab3c53

29 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al

30 [IpuMepbl TPUTOHOMETPUUECKHAX bubnnoreka [JOK
HEPaBEHCTB https://m.eds00.ru/0c837397
IIpuMepsl TPUTOHOMETPUYECKUX bubnnorexka [JOK

31
HEPABEHCTB https://m.edsoo.ru/e6e1901f

39 [Ipumepbl TPUTOHOMETPHUUECKHUX bubnuorexa [IOK
HEpPABEHCTB https://m.edso00.ru/0f903c75
KonrtponbHas pabora no reme
"Jlorapudmuueckast GyHKIuUS.

Jlorapupmuueckrue ypaBHEHUS U
33 HE alfeliTBa T I/IFOI}-]II())MeT UYECKHe bubmmorexa [JOK
P P P https://m.eds00.ru/10130727
GYHKIMH 1 UX
rpadukn. TpuroHoMeTpudecKre
HepaBeHcTBa"
34 HenpepsiBabIC QYHKITNN bubmorexa HOK

https://m.edsoo.ru/403bfb0d




35 Meto MHTEpPBAJIOB JJIsI PEILICHUS bubnunoreka [HOK
HEPaBEHCTB https://m.edso0.ru/6db0b423
36 Meton UHTEpPBATIOB AJI PELICHUS bubmmoreka [JOK
HEpPaBEHCTB https://m.edsoo.ru/Oadbcelb
37 n bubnmoreka [JOK
POHSBOLHAS pYHKLLIH https://m.eds00.ru/0731ad3d
38 H bu6mmorexa [IOK
POH3BOHAS pyHKLUH https://m.eds00.ru/723dd608
39 ['eomeTpuueckuii U pu3ndecKuit bubnuorexa [JOK
CMBICJT TPOU3BOTHOM https://m.edsoo.ru/6¢c8d36ff
I'eomerpuueckuii u puznaeckuit bubnuorexa [IOK
40 .
CMBICJI IPOU3BOTHOMN https://m.edsoo.ru/a413eca9
41 [TIpon3BogHbIE 3TIEMEHTAPHBIX bubnnoreka [JOK
byHKUIMH https://m.edso00.ru/c7550e5f
42 [Ipon3BoIHBIE 3JIEMEHTAPHBIX bubnnorexka [JOK
byHKIMI https://m.edsoo.ru/14ab3cdb
43 [IpousBonHas CyMMbl, TPOU3BEACHMUS, bubnuorexa [IOK
4acTHOTO (YHKIIUMA https://m.edso0.ru/c12a0552
44 ITpon3BoaHast CyMMBI, IPOU3BENCHNUS, bubnuoreka [IOK
4acTHOTO (PyHKIIMH https://m.eds00.ru/d598f201
45 [Ipon3BoHAsT CyMMBI, TIPOU3BEICHHUS, bubnnoreka [JOK
4acTHOro (hyHKIUL https://m.edsoo.ru/1de34d4d
. IIpumeneHne HpOI/ISBO)II;IOI\/'I K BuGmorexa LOK
HCCIIEAOBANMIO PYHKLIMT Ha https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M 3KCTPEMYMBbI
[Ipumenenue npon3130mj01?1 K Bu6morexa [LOK
47 HCCIIeI0BaHNIO (DYHKIIMI Ha

MOHOTOHHOCTBH U S3KCTPEMYMBIL

https://m.edsoo.ru/a8ca5ad4




[IprumeHeHue nporu3BOJHON K

48 UCCJICIOBAaHMIO (DYHKITHI Ha bubmmorexa [TOK
A YHEI https://m.edsoo.ru/0b411edd
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IprumeHeHnue nporu3BOJHON K
49 HCCIIeI0BaHMIO (DYHKIIMI HA bubmorexa LHOK
a YHEI https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB ¥ IKCTPEMYMBbI
Haxoxxnenne HanOoIbIIETO 1
50 HaWMEHBIIIETO 3HaYCHUsT QYHKIIMHM HA bubmorexa LHOK
YHKO https://m.edsoo.ru/fac78f05
OTpEe3Ke
Haxoxxnenne HanOoIbIIETO 1
51 HAUMEHBIIIETO 3HAUCHUS (YHKITUN HA bubnmorexa LOK
i https://m.edsoo.ru/fb6a8acf
OTpEe3Ke
Haxoxxnenune HanOoIbIIETO 1
52 HAaUMEHBIIET0 3HaUYEHUs! PYHKIIMH Ha bubmmorexa LIOK
YHEIL https://m.edsoo.ru/cffcb7e5
OTpEe3Ke
Haxoxnenne HanOOJIbIIEro U
53 HaMMEHBIIEro 3HaYeHUsl PYHKLUHU HA bubmmorexa LIOK
YHEI https://m.edsoo.ru/d9469916
OTpEe3Ke
Haxoxnenne HanOOJIbIIEro U
54 HaMMEHBIIEro 3HaYeHUsl PYHKLUHU HA bubnuorexa LIOK
YHEI https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenne HanOoOJIbIIIETO 1
55 HaWMEHBIIIETO 3HAYCHUsT QYHKIIMH HA bubmmorexa LOK
i https://m.edsoo.ru/86adcbfd
OTpe3Ke
ITpuMmenenre NIPOU3BOIHON IS
P P bubnmnoreka [JOK
56 HAXO0JXK/ICHUS HAWJTYUIIIErO PEIICHUS B

MPUKIIAIHBIX 3a/1a4ax, st

https://m.eds00.ru/13205d80




OIpeIeTICHUS CKOPOCTH IpoIiecca,
3a1aHHOTO (OPMYIION M TPaPUKOM

KonTponbhas pabota no teme

bubmuoreka [JOK

S "HpOHSBOHHf' lpivenerme https://m.edsoo.ru/f8ed5f99
IIPOU3BOTHON
58 [TepBooOpasnas. Tabmuma bubnmoreka [JOK
EepPBOOOPA3HBIX https://m.edso0o.ru/d777edf8
59 [lepBooOpasnas. Tabmuma bubnuoreka [IOK
epBOOOPA3HBIX https://m.eds00.ru/30c3697b
60 WHuTerpai, reoMeTpuYECKUil U bubnuorexa [JOK
(bU3UYECKUI CMBICII HHTETpajia https://m.eds00.ru/391272c9
61 HHTerpai, reoMeTpUYECKH U bubnnorexa [HOK
(bU3HYECKUI CMBICIT HHTETpaia https://m.edso00.ru/d359fb5f
62 WuTerpai, reoMeTpuyecKuii u bubnuoreka [IOK
(buznyecKkuil CMbICT UHTErpaia https://m.edsoo.ru/07eb464b
63 Brruncnenue uaTerpana no hopmye bubnuoteka [JOK
Herorona—Jleiibaumna https://m.edsoo.ru/b9b225c3
64 Brruucnenue nnTerpana no gopmyie bubnuorexa [JOK
Hrerorona—Jleiibauna https://m.edsoo.ru/b800deb4
65 Brruncnenue uaTErpana no hopmyie bubnmnoreka [JOK
Herorona—JleitOnuma https://m.edsoo.ru/f5eed075
66 Brruncnenue uaTerpana no hopmyie bubnuorexa [JOK
Herotona—JleitOnura https://m.edsoo.ru/41da431a
67 CucreMbl TUHENHBIX YpaBHEHUN Bubmiorexa LIOK
https://m.edso00.ru/b648235a
68 CucTteMbl TUHEHHBIX YpaBHEHUH Bubmiorexa LIOK

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




Pemrenne IMPUKJIAAHbIX 3a1d4 C

bu6mmoreka [IOK

69 HOMOHIHOUCHCTGMH JIHCHHBIX https://m.edsoo.ru/a4d65ee5
ypaBHEHUH
Pemenne npukiagHpIX 3a1a4 C

70 MOMOUIBIO CUCTEMBI JINHEHHBIX bubmmorexa [JOK

. https://m.edsoo.ru/aa5962el
YpaBHEHUU
CucreMbl U COBOKYITHOCTH LIETIBIX,

71 PalMOHAIBHBIX, UPPALUOHAIIBHBIX, bubnuorexa [JOK
MOKa3aTeNIbHBIX, JIOTApU(PMUIECKUX https://m.eds00.ru/48190472
YPaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

79 palHOHAIBHBIX, UPPALMOHAIBHBIX, bubnnorexa [HJOK
MOKa3aTeNIbHBIX, JIOTApU(PMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIETIBIX,

73 palHOHAIBHBIX, UPPALMOHAIBHBIX, bubnnoreka [JOK
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

74 palHOHAIBHBIX, UPPALUOHAIBHBIX, bubnnorexka [JOK
MOKa3aTeNIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/81cccfe9
YpaBHEHU U HEPABEHCTB

75 Hcnons3oBanue rpadpukoB GyHKIUN bubmuorexa [IOK
JUISL pEIEHUS] YPABHEHU U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonp3oBanue rpadgukoB GyHKIUN bubnnoreka [JOK
JUISl peLLIEHUs] YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79

77 [IpuMmeHeHre ypaBHEHUM, CUCTEM U bubnnoreka [HOK

HEPaBEHCTB K PEIICHHUIO

https://m.edsoo.ru/ca878deb




MaTeMaTHYCCKUX 3aJa4 U 3a7a4 U3

pa3nuyHbIX 00JacTell HaAyKH U
pEabHOM KU3HU

KonTponbhas pabota no teme

78 "UHTerpai u ero NnpuMeHEHH bubmorexa LOK
P pv" ' https://m.edso0.ru/471c735b
CucTtembl ypaBHEHUH
Harypasbable u 1iesnble yucna B bubnnorexa [HOK
79 .
3a71a4ax U3 peajbHON KU3HU https://m.edsoo.ru/3ceel1327
Harypasibnble u 1iensle yucna B bubnuoreka [IOK
80 o
3a7ja4ax U3 peajbHON KU3HU https://m.edsoo.ru/a35a131d
81 HarypanbpHble 1 Lesnble yucna B bubnuoreka [IOK
3a71a4ax U3 peajbHON KU3HU https://m.edsoo.ru/ef10c4f9
82 IIpu3Haky JeITMMOCTH LEIBIX YHCET bubmorexa HOK
p g H https://m.edso0.ru/51696a67
83 IIpu3Haky 1eITMMOCTH LEIBIX YHCET bubmorexa LOK
p g H https://m.edsoo.ru/fab81c0e
84 IIpusHaku IeTMMOCTH LEJIBIX YUCET bubmorexa LOK
P a H https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 06001IEHNE, bu6mmoreka [JOK
crucTeMaTu3alus 3HaHUI. Y paBHEHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpenue, o6odIIeHNE, bubmmoreka [IOK
cucTeMaru3anus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenwme, 0600IIEHNE, bubmuorexa [JOK
cHucTeMaTu3alus 3HaHU. Y paBHEHHS https://m.edsoo.ru/e8b87729
88 [ToBTOpenue, 060061IeHNE, bubmuorexa [JOK
crucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpenue, 06001ICHNE, bu6mmoreka [IOK

cucTeMaru3anus 3HaHU. Y paBHEHUS

https://m.edsoo.ru/9c44c6ca




90 [ToBTOpEeHmE, 0600IICHNE, 1 bubnunoreka [HOK
cucTreMaru3anus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/337aad59
o1 [ToBTOpEHmE, 0600IICHNE, 1 bubmuorexa [JOK
cucrtemaTusanus 3Hanuil. HepaBeHcTBa https://m.edsoo.ru/a86014el
92 [ToBTOpeHnue, 06001ICHNE, 1 bu6mmoreka [IOK
cucremaTusauus 3Hanuil. HepaBeHcTBa https://m.edsoo.ru/5c45a60a
93 [ToBTOpEHME, 0000IICHUE, 1 bubnnoreka [JOK
cucreMarusanus 3HaHuil. HepaBencTBa https://m.edsoo.ru/19304aba
[ToBTOpEHME, 0000IICHNE,
95 cucteMarusanusa 3HaHu. CHCTEMBI 1 bubmmorexa [TOK
. https://m.edsoo.ru/a20b8a4c
ypaBHEHUU
97 [ToBTOpenue, 06001ICHNE, 1 bubmuoreka [JOK
cucremaTusauus 3HaHuil. OyHkuumu https://m.edso0.ru/d620c191
bu6mmoreka [JOK
99 Hrorosas koHTponbHas padota . https://m.eds00.ru/513c9889
bu6mmoreka [IOK
100 Wrorosas koHTposibHas paboTa 1 https://m.edsoo.ru/2276973
O06006111EH1E, CUCTEMATU3allUs 3HAHUI
101 3a Kypc anreOpsl ¥ Hayaul 1 bubnnoreka [JOK
MaremMaTudeckoro anainmsa 10-11 https://m.edso00.ru/3330f7ef
KJIaCCOB
O0001Ienne, cucTeMaTH3aIys 3SHAHUH
102 3a Kypc ainreopbl 1 Hayal 1 bubnnoreka [JOK
MaremaTudeckoro ananmsa 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB
OBIIEE KOJIMYECTBO YACOB I10 99

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Koxa .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro iy
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabTara
1 Ywucma ¥ BEIYUCICHUS
11 OrnepupoBaTh MOHATUSIMHU: PALMOHAIBLHOE W JIEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JACCATHUYHAS IPOOb, MPOIICHTHI
12 BeimonHAT,  apudMeTHYECKHE ONepalvd C  paldOHAIBHBIMH M
' JEACTBUTENILHBIMU YU CIIAMU
13 BoimonHaTe  pUOMMKEHHBIE  BBIYMCICHUS, UCIOJB3Ys MpaBHIa
' OKpPYTJICHUS, IeJIaTh IPUKUKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUN
OnepupoBaTh MOHITUAMHU: CTETIEHB C IIEJIBIM [TOKA3aTeJIeM, CTaH1apTHas
w dbopma 3anucu ACHUCTBUTEIHHOTO YHCIIa, KOPEHb HATYPAIIbHOU CTEIICHU;
' MCIOJIb30BATh MOAXOIAILYI0 (OpPMY 3aMUCH JEHCTBUTENBHBIX YHCEI JJIsI
pEIICHUS TPAKTUYECKUX 3a]1a4 U MPEICTABICHUS TAaHHBIX
OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC IPOU3BOJIBHOTO
15 yIila; HCIMOJIh30BaTh 3allMCh MPOU3BOJBLHOTO yrila dYepe3 oOpaTHbIE
TPUTOHOMETpHUYECKHe (PYHKINU
2 VYpaBHEHUs U HEPABEHCTBA
OnepupoBaTb MNOHSATUSIMHU: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO,
2.1 1eJ0e, paluoHaIbHOE, HpPpAlMOHAIBHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
25 BremonusaTe mnpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN W
' pemaTh TPUrTOHOMETPUUYECKHUE YPABHEHUS
BrimonuaTs npeoOpa3oBaHus LENBIX, paInoHaIbHBIX u
2.3 MPPALMOHATIBHBIX BBIPAXKEHUN M pellaTb OCHOBHBIE THUIBI IENbIX,
paIrMOHANTBHBIX U UPPAIMOHATBHBIX YPABHEHUI M HEPABEHCTB
24 [IpuMeHATh ypaBHEHUSI U HEPABEHCTBA JJIsl PEILICHUS] MATEMAaTUUYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM KU3HU




MonenupoBaTh pealibHble CUTYallud Ha SI3bIKE alreOpbl, COCTAaBISTH

BBIDAKCHMS, YPAaBHEHMs, HEPABEHCTBA II0 YCIOBUIO  3aJady,

2 UCCJIEIOBATh IIOCTPOCHHBIE MOJENU C UCIOJb30BaHUEM armapara
anreOpbl
3 OyHKmy U rpadguxu
OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3adaHusl (QYHKIUH,
3.1 0o0sacTh ompenereHUusT ¥ MHOXECTBO 3HAaYeHUN (QYHKIUHU, Tpaduk
¢GyHKIMHY, B3aUMHO 0OpaTHBIE (PYHKIINH
3.9 OnepupoBaTh MOHATHAMHU: YETHOCTH M HEUYETHOCTb (DYHKIMH, HYJIH
' (byHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonws3oBate rpaduku GyHKUKN A pelIeHus] ypaBHEHUI
34 Crpouth W YHWTaTh TpPaQUKH JIMHEHHON (YHKIUHM, KBaJpPaTUIHOM
' GbyHKIMH, cTeneHHON (QYHKIIUU C LIEeIbIM MToKa3aTesieM
Hcnonw3oBath rpadukud (QyHKUMA A7 HCCIEAOBAaHUS TMPOIECCOB H
35 3aBUCUMOCTEH MPH PEIICHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEIMETOB U
' pealbHOM  JKM3HM, BbIpaXaTb (QopMyJamMH 3aBUCUMOCTH MEXKIY
BEIMYMHAMU
4 Hayana maremaTndeckoro aHanmsa
41 OnepupoBaTh MOHATUSAMH: IIOCIIEAOBATEILHOCTD, apu(MeTHdecKas U
' reoMeTpHuecKasi IPorpeccuu
OnepupoBaTh MOHATUAMHU: OECKOHEYHO YyOBIBaroIllasi reoMeTpuyecKast
4.2 nporpeccusi, CyMMma O€CKOHEYHO YyObIBaloUIell TIeoMeTpUyYecKou
porpeccuu
4.3 3amaBaTh MOCIEI0BATEIHHOCTH PA3IMYHBIMH CIIOCOOaMHU
14 Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M TMPOrPECCUU  IJIst
' peleHHs peabHbIX 3aj]au MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa 1 JOruKa
5.1 OnepupoBaTh MOHATUAMHI: MHOXKECTBO, ONEPALlUH HAJl MHOKECTBAMHU
Mcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIN amnmapar Ajias ONMHCaHUs
5.2 peanbHBIX TPOIECCOB M SIBICHWH, NMPHU pEIICHUH 3afad W3 JAPYTHX
y4eOHBIX IPEMETOB
- OnepupoBaTh TOHATUSMH: OINpEACICHUE, TEopeMa, CIE/ICTBUE,

J0Ka3aTCJIbCTBO




11 KIIACC

e IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
OnepupoBaTh NOHATUSAMU: HAaTypaJIbHOE, 1I€JI0€ YUCIIO; UCIIONIb30BaTh
1.1 IIPU3HAKUA JCIMMOCTH LEJIBIX YMCENl, Pa3I0KEHUE YUCIIa Ha NPOCTHIC
MHOKUTEJH JUIsl pELIeHUs 3a/1a4
1.2 OnepupoBarh MOHATHEM: CTEIIEHD C PAllMOHAIBLHBIM [10KA3aTEIEM
13 OnepupoBaTh MOHATUSAMHU: JorapudM uucia, JECATHUUHBIE U
' HaTypajbHbIe JIorapu(MBbI
2 YpaBHEHMSI U HEPABEHCTBA
[IpumensTh cBOWCTBAa CTENEHU JUIsl NPeoOpa3oBaHUsI BBIPAXKEHUH,
2.1 OIIEpUPOBATh MOHATUAMM: ITOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BrImonHATh npeoOpa3zoBaHus BBIPAKEHHH, COAEPIKAIINX JIOTapU(MBI;
95 ONEpUPOBATh  MOHATHUAMHU:  JIOrapu(MHUECKOE  YpaBHEHHUE U
' HEPaBEHCTBO; PeIIaTh OCHOBHBIE THITHI JIOTApHU(PMUIECKUX YPaBHEHUN U
HEPABEHCTB
2.3 HaxoauTs perieHns npocTeNIuX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBarh MNOHATHSAMM: CHCTEMA JIMHEHHBIX YpaBHEHMH U €€
2.4 pelIeHre; UCTI0Ib30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH /ISl pellieHus
IIPaKTUYECKHX 3a7a4
25 Haxomute pemeHus NOpOCTEMIINX CHCTEM M COBOKYIHOCTEU
' paloHaIbHBIX YPABHEHUH U HEPABEHCTB
MogenupoBaTh pealbHble CUTYAllMM Ha sI3bIKE anreOpbl, COCTABISATh
26 BBIPAKEHUS], ypaBHEHUSI, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHUIO 33/1a4H,
' HCCIIEI0BaTh IIOCTPOECHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara
anreopsl
3 OyHKIUH U TpaPuKH
31 OnepupoBaTh MOHATUSAMH: TepHOANYECKas (QYHKIUSA, MPOMEKYTKH

MOHOTOHHOCTH (I)YHKI_[I/II/I, TOYKH 3KCTPEMyMa (I)YHKI_[I/II/I, HaunOoJbIlIee U




HaMMCHbBIIICC 3HAUYCHUA (bYHKHI/II/I Ha MPOMCEXKYTKE, UCITIOJIb30BaTh UX JJId

uccaenoBanus (yHKIUH, 331aHHOM rpadKoM

OnepupoBaTh MOHATHAMU: TpaUKU MOKA3ATENBHOM, JOrapuMUIEcKon

3.2 W TPUTOHOMETPHYECKHX (PYHKIMIA, m300pakaTh MX Ha KOOPAWHATHOMN
TUIOCKOCTHU ¥ UCTIONIb30BATH JUISA PEIICHUs YPaBHEHUI U HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKd JIMHEHHBIX
3.3 YPaBHEHMH M HCIOJb30BATH UX JJS PELICHUS CUCTEMbl JIMHEHHBIX
YpaBHEHUH
34 Hcnonb3oBare rpaduku (yHKUMNA U1 MCCIEAOBAHMS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYrux y4yeOHBIX AUCLUILINH
4 Hauana maTemMaTiueckoro aHainsa
OmnepupoBaTh TNOHSATHSIMHU: HENpPEepbIBHAS (YHKIHSA, POU3BOIHAS
4.1 (YHKIIUM; HCIIONB30BATh TEOMETPUYECKUH U (U3MYECKUN CMBICIH
IIPOU3BOHOM JIJIsl PELICHHUS 3a1a4
42 HaxoauTe TpOM3BOIHBIE DIIEMEHTAPHBIX  (DYHKIMHA, BBIYUACIATH
' IIPOU3BO/IHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKLIUH
Hcnonb3oBaTe MPOM3BOJAHYIO Ul MCCIeJOBaHUSA (YHKIMHM Ha
4.3 MOHOTOHHOCTB U 3KCTPEMYMBI, IPUMEHSTh PE3YJIbTAThl HCCIECTOBAHMUS
K [IOCTPOEHHIO IrpauKoB
14 Hcnonp30BaTh NPOU3BOJHYIO JUISI HAXO0XKJICHHS HAMTYYIIEro perieHus
' B IIPUKJIA/IHBIX, B TOM YHCJIE€ CONMAITBHO-YKOHOMHUYECKUX, 33a1auax
45 OmnepupoBarTh MOHSATHSIMHU: IEPBOOOpa3HAas W HMHTErpall; MOHUMATh
' reoMeTpUUECKUi 1 (PU3NUECKH CMBICI HHTETpaja
46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIMH, BBIUYUCIATH
' uHTerpai no gopmyne Hetotona — Jleiibnuna
47 Pemiare npukiaaHble 331241, B TOM YHCIIE COLIMATbHO-I)KOHOMHYECKOTO

1 (U3UYECKOro XapakTepa, CpeICTBAMH MaTEMATUYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Koxn
1 Hucna u BBIYUCICHUS
Pammonanbueie  uyucna. OOBIKHOBEHHBIE M JAECATHYHBIE JPOOH, IPOIECHTHI,
OeCKOHEeuHble  MepHOoAMuYecKue  Ipodu. Apudmernyeckue oOmnepauuud  C
11 panroHaTFHBIMU YUCIIAMH, TPE0OpPa30BaHUs YHCIOBBIX BhIpaKeHH. [Ipumenenne
ApoOell ¥ MPOLEHTOB Ul PeleHUs NMPUKIAJHbIX 3a/1a4 U3 pa3iIMyHbIX OTpaciiei
3HaHUH U PEaJIbHOM KU3HU
JelictBuTenbHble  4yMclia.  PalMOHaJIbHBIE W HPpPALMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuuu c JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxénnble
BBIYMCIICHMS, IPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA pe3ysbTaTa BBIYACICHUN
Crenenp ¢ nenbiM nokasareieMm. CrtanaapTHas gopma 3anucu JeHCTBUTEIBHOIO
13 yucia. VMcnonb30BaHue NOAXOAAIeH (GOPMBI 3alIUCH JEHCTBUTENIBHBIX YUCEN IS
peuIeHus NPaKTUYECKHX 3a/1a4 U IIPEICTABICHUS TaHHBIX
14 ApudmeTrueckuil KOpeHb HaTypallbHOM cTeneHu. JleficTBus ¢ apupMeTH4eCKUMHU
' KOPHSMH HaTypaJIbHON CTEIIEHU
L5 CuHyC, KOCMHYC W TaHI€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MTPe0oOpa3oBaHUs
95 ITpeoOpas3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETPHYECKHE (HOPMYIIbI
23 VYpaBHeHHE, KOpEeHb ypaBHEHHMs. HepaBeHCTBO, pelleHHMe HEpaBeHCTBA. Merton
' UHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUI U HEPABEHCTB
2.6 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUIN
97 [IppuMeHeHne ypaBHEHUMH M HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3a1ad U

3aa4 U3 pa3jIMIHbIX oOacreit HAayYKH U pCaHBHOﬁ KHU3HHU




3 OyHK1UU U Tpaduku
31 OyHKIUA, cnocoObl 3ananus ¢GyHKiuu. ['paduk ¢yHknuu. B3aumHo oOpaTHbIe
. byHKIIUN
3.9 OOnacte ompeneneHus: U MHOXKECTBO 3HadeHMH ¢yHkuumu. Hynmu ¢yskuum.
' ITpomexyTKH 3HaKONOCTOAHCTBA. YETHBIC U HEYETHBIE (PYHKLIUU
33 CrenenHas ¢GyHKUUS C HaTypajJbHbIM M LEJbIM IOKa3zaresneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTEIICHH
34 Tpuronomerpudeckas OKpy>KHOCTb, OIPEACTICHIE TPUTOHOMETPUYECKUX (PYHKIIUI
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTn4eckoro aHanusa
a1 [TocnemoBarenbHOCTH, CIIOCOOBI 3alaHMs IMOCeNOBaTeIbHOCTEH. MOHOTOHHBIE
' [10CJIe10BaTEIbHOCTH
Apudmernueckas u reomerpuueckas mnporpeccuu. beckoHeuHo yObIBaroIas
45 reomerpuueckas nporpeccusi. Cymma OECKOHEYHO yOBIBAIOLIECH T€OMETPUYECKOM
' nporpeccuu. @opMmyiia CIOXKHBIX HPOLIEHTOB. Vcrosp30BaHME MPOrPECCHM s
pelIeH sl peabHbIX 33a49 MPUKIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKA
MHoXecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammbl Oinepa — Benna.
5.1 [IpuMeHeHHE TEOpeTMKO-MHOXKECTBEHHOIO armapara Uil ONHCAHUS peallbHBbIX
MIPOIIECCOB M SIBJICHUH, TP PEIICHUH 3324 U3 IPYTHX YIEOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CleACTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna u BBIYUCTICHUS
11 Harypanbnsle u nensie uncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 CreneHb ¢ palioHaJILHBIM TOKa3aTeneM. CBOMCTBaA CTENEHH
1.3 Jlorapudm uucna. /lecaTuynple U HaTypaibHbIe JOrapupMbl
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHHA, COACPIKALIMX JIOTApU(MBI
25 [IpeoOpa3oBaHue BbIpaXKEHU, COAECPIKAIINX CTENEHH C PAl[MOHAIBHBIM
' rmokazaresem




2.3

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHHsI U HEPAaBEHCTBA
26 Cucrempl JIMHEHHBIX ypaBHEHHU. PemeHue NpUKIagHBIX 3alad C IOMOLIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PALMOHAIBHBIX YPABHEHUH U HEPABEHCTB
’8 IIpuMeHeHne ypaBHEHUI, CUCTEM M HEpPaBEHCTB K PELICHUI0 MaTeMaTHYECKHX
' 3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKH U peallbHOM JKU3HU
3 OyHKIUHN U TpapuKu
Oynkius. Ilepuonuueckune QyHkiuu. IIpomMexyTKn MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcuMymbl 1 MUHUMYMBbI (pyHKUMU. Haumbosbliee W HauMeHbIee 3HauCHUE
(GyHKIMN Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [Toka3zarenpHas u orapudmMudeckas GyHKIIHH, UX CBOWCTBA U TpapUKu
3.4 Hcnonb3oBanue rpadMkoB GyHKIUHI A1 pellieHUs ypaBHEHUH 1 IMHEMHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GYHKUMH Ui HMCCIEIOBAHUSA IPOLECCOB U
3.5 3aBUCHMOCTEH, KOTOpbIE€ BO3HHUKAIOT MpPU PELICHUH 3a7ad U3 OPYTUX Y4eOHBIX
IIPEIMETOB U PeaIbHOM KU3HU
4 Hauana maTremMaTiueckoro aHaimsa
4.1 HenpepbiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs peIlIEHUs] HEPABEHCTB
4.2 ITpouzBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM
43 [Tpou3BosHbIE 3ME€MEHTApHBIX (QYHKUUN. POpMYyNbl HaXO0XKIEHHUS MPOU3BOIHON
' CYMMBI, TIPOU3BEIEHUS U YaCTHOTO (DYyHKIIUH
[IpuMeHeHHe NPOU3BOMHOW K MCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 sKkcTpeMyMbl. HaxoxxieHue HaubobIIero 1 HaMMEHbIIETo 3HaYeHUsT QyHKIUU Ha
OTpe3Ke
[IpumeHeHre TPOM3BOJHOM sl HAXOXJIEHWS HAWIydllero pelleHHus B
4.5 NPUKIAAHBIX 3a/Jadax, [JIsd ONpPENeNICHUS CKOPOCTH IMpolecca, 3aJaHHOTO
¢bopmyoit unu rpadukom
4.6 IlepBooOpasnasi. Tabnuma nepBooOpa3HbIX
47 WuTterpai, ero reoMmeTpudeckuii 1 pu3nveckuii CMbICI. Brrauciaenne naterpana no

dbopmyne HetoTona — JleiiOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOGOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenne merogamu JOKa3aTesbCTB, aJfOPUTMAMM DPELLEHUS 3a/ay;
yMeHue (GopMynupoBaThb U ONEPUPOBATH MOHITUSAMU: ONpEIEICHUE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, MPHU3HAK, J0KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
¢dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOUTH JOKAa3aTeNIbHbIE PACCYKICHUS
IpU peIleHUH 33/a4, OLEHMBATh JIOTMYECKYIO IPaBHJIBHOCTh
pacCcyX/JeHUI; yMEHHME OIEepUpPOBATh MMOHATUSMH: MHOXECTBO,
MIOJIMHOXECTBO, ONEpAllMM HaJl MHOKECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCaHUS  pealbHBIX
IIPOLIECCOB U SIBIIEHUH U NP peleHUH 337a4, B TOM YHCIE U3 APYrHX
y4eOHBIX NIPEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad), CBA3HBIN
rpad, AepeBo, LHMKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/laBaTh U
OTNMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHune onepupoBaTh MOHATUSIMH: HAaTYpaJIbHOE YUCIIO, 1IEJI0€ YHCIIO,
CTENEHb C IeJIBIM TM0Ka3aTesieM, KOpEeHb HaTypalbHOM CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIeWCTBUTEIIbHBIM
nokasaresjeMm, Jorapudm Yucia, CHHYC, KOCHHYC M TaHIE€HC
MPOU3BOJIBLHOTO YHCJIA, OCTATOK MO MOMYJI0, PallMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEIBIX,
paloOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOLIUIl TeTUTEeNh U HAaUMEHbIIee
obmee kpaTHOe, airopuT™ EBKIIMIA TIpH PEIICHUH 3a/1a4; 3HAKOMCTBO
C pa3IMYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHCIICHHS; YMEHHUE
BBITIOJTHATH BBIYUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606p330BaHI/I}I IlpO6HO-paI_II/IOHaJ'ILHBIX




BBIPXKEHUI; YMEHUE ONEPUPOBATH MOHATHUSAMU: MOCIEA0BATEIBHOCTD,
apudmernueckass ~ TPOTpPECcCHsi,  T'eOMETpPHUYECKas  Mporpeccus,
OecKOHEYHO yObIBalol[asi TeOMETpUYECKass MPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4Yucia, opMma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MPOU3BOJIUTH apumMeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHI  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpPUPOBATh MOHATUAMM: MaTtpuma 2x2 u 3%3, omnpeaenuTeb

MaTpHUIIbl, T€OMETPUUECKHUI CMBICIT ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHl/If/'I U HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPAaBCHCTB MW CHUCTEM, YMCHHC PpCHIATb YPAaBHCHUA,
HCPAaBCHCTBA WU CHUCTCMbI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHs, HCEPABCHCTBA MW CHCTEMblI C TIIapaMETpOM; IPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS1 PCHICHUA MAaTCMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacren HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUAMH: (YHKIMS, UYETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(byHKIMH, SKCTpeMyM (YHKIIMH, HauOOoJIblIee 1 HaUMEHbILIIee 3HaUeHUs
(GYyHKIIMM Ha TPOMEXKYTKE, HEeNpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, @epBas W BTOpas MPOU3BOAHAA (DYHKIIMH,
TEOMETPUUYECKUIN B (U3MUECKHUI CMBICT TTPOU3BOIHOM, IIEpBOOOpa3Has,
OIpeNIeNIEHHBI MHTErpajl; yMEHUE HaXOAWUTh ACHUMIITOTHI Tpaduka
(YHKIIMY; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS,
YaCTHOTO U KOMIIO3UIIUH (PYHKIUI, HAXOAUTh ypaBHEHHE KacaTeIbHOU
K rpaduky QyHKIIMH; YMEHUE HAXOJIUTh MPOU3BOJIHBIE FTE€MEHTAPHBIX
(GyHKIMN; YMEHHE HCHOJb30BaTh IMPOU3BOAHYIO Ui HCCIEIOBAHUS
GbyHKIUH, HAXOAUTh HAUOOJBIINE U HAUMEHbBIINE 3HaUECHUS (PYHKUNT;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MaTE€MaTUYCCKOT O aHAIN3a; IPUMCHATD ITPOU3BOJAHYIO JIS HAXOXKIACHUSA




HaWjy4dyllero pElICHHUs B MPUKIATHBIX, B TOM YHCIE COLHUAIBHO-
SKOHOMHYECKUX U (PUINYECKUX 33]]a9aX; HAXOUTh IJIOMAAN U 00bEMBI
¢buryp ¢ IOMOIIbIO UHTETrpaja; MIPUBOAUTH IPUMEPbl MATEMAaTUYECKOTO

MOJICIIMPOBAHUS ¢ TOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMITO3UIUs QYHKIUH, TUHEHHAs (QYHKIUS, KBaapaTHYHAs
GbyHKuMsA,  pauMoHaNbHAas  (QYHKUUS,  CTENeHHas  (yHKUWs,
TPUTOHOMETpHUYecKne (yHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHE
CTPOUTH IpadMKH M3YYCHHBIX (YHKIHA, BHIIOJIHATH MPEOOpa30BaHUs
rpaduKoB GYHKINH, UCTIONB30BaTh TPa(QUKH ISl U3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, PU PEIICHNH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHW; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BeTMYMHAMH; UCTIOJIb30BAaTh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HCEPABCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IIPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 331a4¥ U3 00JIaCTH ypaBICHUS TUUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, HUCCIIEOBATh IMOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABJIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHbIe CUTYyallMd HA S3bIKE MATEMAaTHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM ammapara

ayreOpbl, HHTEPIPETUPOBATh MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IOHATHSIMHU: CpeJHEee apupMEeTHYECKOe,
Me/MaHa, HauOoJiblllee ¥ HauMEHblIee 3HaYeHUs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAINIO, TPEACTABICHHYI0 B TabmuIax, Ha
auarpammax, rpapukax, OTpa)aronlyro CBOMCTBA pealbHbIX MPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TaOIUI U
auarpaMm; HCCICA0OBAaTb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C

MNPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB W OBJCKTPOHHBIX CPCIACTB;




rpau4ecKd MCCIIEIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBaHMs U JIMHEMHOU perpeccuu

YMeHHe onepupoBaTh MOHATHAMU: CIyYaWHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITUS; YMEHHME BBIYMCIATDH
BEPOSITHOCTh C HCIOJBb30BaHUEM TpapHUUECKUX METOJIOB; MPUMEHSTH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHOMN
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHHue
ONIEpUPOBATh IOHATHUAMM: CiydallHas BEJIMYMHA, PaCIPEICIICHUE
BEPOATHOCTEH, MaTEMaTUIECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHUE CIly4yailHOH BeNMMYMHBI, (YHKIHUU paclpelesieHuss u
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0OKA3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAKOMCTBO C IMOHSATHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBLIMX YHCENl B
MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
MOHATUSIMM: COYETaHHME, IIEPECTAHOBKA, YUCIO COYETaHUH, YHUCIIO
NepecTaHoBOK; OMHOM HpIOoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyXICHUs Ul pelleHHs 3a/1a4; OLIEHUBATh BEPOSITHOCTU
peabHbIX  COOBITUH; COCTaBJISATh BEPOATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATh NOJYYECHHBIH pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKaA, IpsMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXI'PAHHBIM Yroj, CKPEIMBAOLIUECS MPSMBIE,
NapajuieIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSMBIMH, YTroJI MEXIY HMPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE MEXKTY
MPSIMBIMHU, PAcCTOSIHUE MEXKIY IUIOCKOCTSAMM; YMEHHME HCIIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpEeMbl IUIAHUMETPHH;
YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYHWH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Yn

10

YMeHue onepupoBaTh NOHATUSAMU: IUIOMAAL PUTYphl, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenures,, npusMa, nupamuaa, ¢Gurypa v MOBEPXHOCTh
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BpallleHMsl, LWIMHIP, KOHYC, 1ap, cdepa, mIomanb chepsl, mIomanb
MOBEPXHOCTH MUPAMUIBI, TMPU3MBI, KOHYycCa, IMINHApPA, 00bEM KyoOa,
IPSIMOYTOJIBHOTO MapajulesenuIesa, MMpaMu/bl, PU3MBbl, LUIHMHIPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEYEHHUS] KOHYCa U LIMJIUHAPA,
napajjiesibHble OCH WM OCHOBAaHHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacatomascs cepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOI'paHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUT'YPBI U TIOBEPXHOCTH
BpAlllEHUsl, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME MpPHUMEHSATb CBONCTBA TI'E€OMETPUYECKUX (Uryp,
CaMOCTOSITENTbHO (HOPMYJTUPOBATh OINpPENEICHUsT H3ydaeMbIX (QUryp,
BBIIBUI'aTh THUIOTE3bl O CBOMCTBAX W HPU3HAKAX T'€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccuukanuo (GUryp 1O pa3M4YHBIM IPU3HAKAM, BBINOJIHAThH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBbHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh TMOHATHUSIMHU: JIBHDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN MepeHoc, CHMMETPHS Ha TJIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, IpeoOpa3zoBaHue NOA00MS, MOMO00HBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BATh T€OMETPUUECKUE OTHOIICHHS
MpU PELICHUH 3aJa4; HaXOJAUTh F€OMETPHUYECKHE BENUYHHBI (IJIMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAL MTOBEPXHOCTH),
WCIONB3YSl M3Y4YeHHBbIE (DOPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHIPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaieNenunea, TUpaMuibl, PU3MBbI,
UWIMHApPA, KOHYyCa, IIapa; yYMEHHWE HAaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX GUryp
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YMmenue OIICpHUpPOBATH TTOHATHUAMMU: MMPpAMOYTOJIbHAA cucreMma
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHEI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HA YHCJIO, PA3JIOKCHHUEC BCKTOPA 1O
633H0y, CKaJIIpHOC MPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHUC, YI'OJI
MCKAY BCKTOpaAMU;, YMCHUC HCIIOJb30BATh BCKTOpHLIﬁ )51
KOOp}IHHaTHBII)’I METOO AJIA PCIICHHUA ITCOMETPHUYCCKUX 3adad M 3adad

JPYTUX y4yeOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOIAMIMM METON sl pelleHHs 3a/adi;
MMOHMMAaHHUE 3HAYMMOCTH MAaTeMaTHUKU B HM3YUYEHHH NPUPOJHBIX U
OOIECTBEHHBIX TMPOIECCOB U SIBICHUN; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHMKU B HCKYCCTBE, YMEHUE IPHUBOIMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOH

MaTeMaTU4eCKOU HayKU




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haku qenuMoCTH HEbIX YUCell
19 Panmonanbhple  uucia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, IPOLEHTHI,
' OeCcKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOH creneHu. JlelicTBus ¢ apudMeTHaecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAJIBHBIM IOKAa3aTeIeM.
' CaoiicTBa cTENEHU
. CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypajIbHbIC JOTapru(MbI
JlelicTBUTENbHBIE 4YKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yrcaamu. [TpuGnmxEHHbIC BRIYUCICHNUS, IPABUIIa OKPYTIICHHS, TPUKUIKA U OIICHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpazoBaHme BhIpaKEHUI
1.9 KommnekcHeie yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 [enble u 1poOGHO-pallMOHANIbHBIE YPaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuuecknue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonansHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUHN 1 HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI




3 OyHK1UU U Tpaduku
31 OyHK1UA, cmocoosl 3ananus Gynknuu. 'padux dyHknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yérneie u Heu€THbIe QyHKIMU. [lepuoauueckue GyHKIHMN
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢ynkuumu. Hymum (yHKmm.
32 IIpomMexyTku  3HAKONOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (YHKLUH.
' MaxkcumymMbl 1 MUHMMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHass ¢GyHKLUMs C HaTypalbHbIM M L€lbIM IoKa3zatesneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspsiBa. Acumnrtorsl TpadukoB ¢QyHkuuid. CpolictBa (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpruuecKkas mporpeccun. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHHe NPOU3BOJHOM K MCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb MU
4.2 sKcTpeMyMbl. HaxoxeHne HanOobIIero 1 HaMMEHBIIETO 3HAYCHUS (QYHKIIUN Ha
OTpe3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JIOTMKa
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpammel Oitniepa — BenHa
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS




7.5

Koopaunatsl 1 BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
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METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
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