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MNOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpamma yueGHOro Kypca «Anredpa u Havajga MaTEMaTUHYECKOTO
aHanu3a» 0azoBoro ypoBHs st oOydaromuxcs 10 —11 kimaccoB pa3paborana Ha
ocHOBe DenepanbHOro rocyAapCTBEHHOr0 00pa3oBaTENbHOIO CTaHAAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
PEABABISIEMBIX K MaTeMaTUYECKOMY OOpa3oBaHUIO, W TPAJAUIIMA POCCHICKOTO
oOpazoBanus. Peanuszanus nporpamMmbl 0O€Cl€UMBAET OBJIAJCHUE KIIOUYEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHusl, MEIIOCTHOCTh OOMIEKYIHTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYarOIINXCS.

HEJIM U3YUYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajia MaTeMaTHUYECKOTO aHAJW3a» SBISETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapIIed IIKOJIBI, IOCKOIBKY, C OJHOU
CTOPOHBI, OH OO0OECIEeUYNBAET HMHCTPYMEHTAIbHYIO 0a3y mJisi HW3Y4YeHHUsS BCeX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYIroil CTOPOHBI, POPMUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIUICHUE YYaIlllUXCS HA YPOBHE, HEOOXOJIMMOM i OCBOEHUS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHUS, HWCTOPHUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYaIlluecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KOTopas (GopMyIupyeT CBOU JOCTHKEHUSI B MAaTEMaTHIECKOU opMme.

Kypc anrebpsl 1 Havyanm MaTeMaTHYECKOTO aHANIM3a 3aKjIa/IbIBA€T OCHOBY IS
YCHEIIHOTO OBJIAQJICHUS 3aKOHAMU (PU3WKH, XUMUH, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHJCHIIMA OSKOHOMHUKM H OOINECTBEHHOW JKWU3HH, ITO3BOJISET
OPHEHTHUPOBATLCS B COBPEMEHHBIX NMHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIBh30BaTh WX B TMOBCEIHEBHOW XM3HU. B TOXe Bpemsi oBiajieHUe
a0CTpaKTHBIMM W JIOTHYECKHM CTPOTMMH MaTeMaTHYECKUMU KOHCTPYKIUSIMU
pa3BUBaeT YMCHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH WMCTHHHOCTH
YTBEPXKIEHUS, UCIOJIb30BaTh 0000IIEHNE U KOHKPETH3allNI0, a0CTparupoBaHue U
aHajoruto, GopMHUPYET KPEaTUBHOE M KPUTUUYECKOE MBIIIUICHHE. B X07e n3yueHus
anreOpsl W HaYaJl MaTeMaTUYeCKOro aHajlu3a B CTaplIedl IIKOJe Yydaluecs
MOJIYYalOT HOBBIM ONBIT pEIIEHUs MPUKIATHBIX 3a/ad, CaMOCTOATEIbHOTO
MIOCTPOCHUSI MaTEMaTUYECKUX MOJENIe PEabHBIX CHUTyalluid W WHTEPIpeTaruu
MOJIYYCHHBIX ~ PEMICHWH, 3HAKOMATCS C  TIpUMEpaMH  MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH B TIpUpOJAE, HAyKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEMaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Kypc oOnamaer 3HaYMTEIBbHBIM BOCIHTATEIBHBIM TOTCHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4yeOHbI MaTtepuall, CoCcOOCTBYHOUIUNA (hOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHs, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,
TpeOyroen CaMOCTOSATEILHOCTH, aKKypaTHOCTH, IPOJIOJDKUTETHLHOM
KOHIIEHTpAI[M¥ BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJTYUYEHHBIN pe3ybTarT.



B ocHoBe wmetonmuku oOydeHus anreOpe W HaydajiaM MaTEeMaTHYECKOTO
aHaIN3a JIEKUT JeATEeIbHOCTHBIA TPUHIIUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAJIN3a» BKIIOYAET
CIEAYIOIIMNE COJCPKATECIbHO-METOIUUECKAE JMHUK: «YHCna W BBIYUCICHUS,
«Dynkmuun  w - rpadukuy», «YpaBHEHUS W HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHaiausa», «MHoXkecTBa U JIOTHMKa». Bce OCHOBHbIE
COJICPKATEIIbHO-METOJIMYECKUE JIMHUM H3YyYalOTCd Ha MPOTSHKEHUH JABYX JIET
o0yueHuUst B cTapuiel IIKOJe, €CTECTBEHHO JOMOJHSS APYTr Apyra U MOCTEINEHHO
HACHIAsICh HOBBIMHM TeMaMu H  pazjaenamMu. JlaHHBIA Kypc  sBISIETCS
WHTETPAaTUBHBIM, TIOCKOJBKY OOBEIUHSET B ce0e COJep)KaHHe HEeCKOJIbKHX
MaTEMaTUYECKUX AUCIUIUIMH: aire0pa, TPUTOHOMETPHSI, MAaTeMaTUUYECKUN aHAIH3,
Teopust MHOXKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBIaJeBarOT BCE Ooliee
IIUPOKUM MaTeMaTHYECKUM ammnapaToM, Y HUX MOCIEIOBATENIbHO (popMuUpyercs u
COBEpUIECHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHYECKyl0 MOJIeNIb peajbHOU
CUTyall¥, TPUMEHSATh 3HaHUS, TOJNyYeHHbIE B Kypce «Anredpa W Haudana
MaTEMaTUYECKOTr0 aHallh3ay, IJIsl PEUICHUs CaMOCTOSITENbHO CHOPMYIUPOBAHHON
MaTeMaTU4YEeCKOU 3a/auu, a 3aTEM UHTEPIPETUPOBATH MOJYUCHHBIN pe3ybTarT.

ConepxaTenbHO-MeTOANYECKasT TUHUS «Yucla U BBIYMCICHUS 3aBEpPIIACT
dbopMHpoBaHrE HABBIKOB MCTIOIB30BAHUS JACHUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW Mmikojie. B crapimiell mkose oco0oe BHUMAaHHE YJEsSETCs
(GbOpPMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOINIUX B ce0s
UCIIOb30BaHUE PA3IUYHBIX (OPM 3amucHu JCHCTBUTEIBHOTO YHCIA, YMEHHUE
pallMOHANILHO BBIMOJIHATE JIEUCTBUS C HHUMH, J€JaTh NPUKUJKY, OILICHUBATH
pesynbTar. OOyuaromuecss MOMy4aloT HaBBIKA MNPUOIMHKEHHBIX BBIYUCICHUM,
BBITIOJIHEHUS JIEWCTBUIM C 4YHWCIaMu, 3allMCaHHBIMU B CTaHJIApTHOU Qopme,
WCIIO0JIb30BaHUsI MAaTEMAaTHYECKUX KOHCTAHT, OIIEHUBAHUS YUCIIOBBIX BBIPAYKECHUM.

Jlunus «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS Ha TMPOTSIKEHUH BCETO
o0OyueHHsI B CTapliedl IIKOJE, MOCKOJbKY B KaXJOM pas3leie IporpaMmbl
IPEIyCMOTPEHO pEIIEHHUE COOTBETCTBYIOMIUX 3ahad. OOyuaromuyecs OBIaI€BAIOT
pPa3IMYHBIMA METOJAMHU PEIICHUS UEJbIX, PAalMOHAIBHBIX, HPPALMOHAJIbHBIX,
MOKa3aTeIbHbIX, JOTapu(PMUYECKUX U  TPUTOHOMETPUYECKUX YypaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHUs UCTIOJIb3YIOTCS IPU UCCIIE0BaHUN
GbyHKIUNE C TTOMOIIBI0 TPOU3BOJAHON, PEIICHUH MPUKIAIHBIX 33jJa4 W 3a7ad Ha
HAaXOXJECHUE HauOONBIIUX W HAUMEHBIIMX 3HauyeHUW QyHkiuu. [lanHas
cojepkaTelibHas JIMHMS BKJIIOYaeT B ce0s Takke ¢GOpMUPOBaAHUE YMEHUU
BBITIOJTHATE pacu€Thl 1o ¢dopmysiaMm, IpeoOpa3oBaHUs IENbIX, PAMOHAIBHBIX,
UPPAMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe BbIPAKEHUN,
colepXKalux CTeneHu U Jorapudmel. braromaps u3ydeHuro anreOpandeckoro
Marepuaga IMPOUCXOAWUT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U



a0CTpaKTHOTO MBIIUICHUS Yydaluxcs, (QOPMHUPYIOTCS HABBIKH JETYKTHBHBIX
paccykJieHuid, pabOThl C  CHUMBOJBHBIMH  (OpMaMH,  IPEACTABICHUS
3aKOHOMEpPHOCTEH M 3aBHCHUMOCTEW B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npeanaraet 3(QQEKTUBHbIE HMHCTPYMEHTBHI [UIsl PELIEHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIrJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopnepxarenbHo-MeToauueckas JMHAA «DyHKIMM U Tpa@UKU» TECHO
NEePErIeTaeTCs ¢ IPYTUMHU JIMHUSAMH Kypca, MOCKOIBbKY B KAKOM-TO CMBICTIE 33J1aET
NOCJIEIOBATENBHOCTh U3y4YEeHUs MaTepHaia. N3yuenue CTENIEHHO,
MOKAa3aTeNIbHOH, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (YHKIIUMA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN NIl pelIeHus 3a1ad U3 JAPYrux yueOHBIX
IPEIMETOB U PEaIbHON *KU3HU TECHO CBSA3aHO KaK ¢ MATEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [lpum »TOM OosbllIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pPa3NUYHBIMK BEJIIMYMHAMH, HCCIEIOBATh MOJYy4YeHHbIE (YHKIHUHU, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiepKaTesIbHOM JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUMN
Y HaBBIKOB, IMO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
pa3nuuHOi (dopMe: aHATUTHUECKOH, rpaduyeckoil u cioBecHOl. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIILIEHUS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTU.

ConepxarenpHas nuHusa «Havama mMaremaTHdyeckoro aHanmsay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHYeCKUX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX OOYYaroIUMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIIEI0BATh U
CTpoUTh Tpaduku (QYHKIUNA, OMPENesATh WX HAWOOJBIINE U HAWMEHBIINE
3HAYEHHUS, BBIYUCIATH IUIOMIAAX QUTYp U OOBEMBI TeN, HAXOJUTh CKOPOCTU U
YCKOpeHHsI TpolieccoB. JlaHHasg coaep)karenbHas JIMHHUS OTKPBIBAET HOBbBIE
BO3MOXHOCTH TIOCTPOEHHUS MAaTeMaTHYEeCKUX MOJENed pealbHbIX CHUTyaluH,
HAXO0XJICHUS HAWIYYIIEro PEUIeHUs B MPUKIAJHBIX, B TOM YHCIE COLMAIbHO-
DKOHOMHMYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO aHaIM3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (hOPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHM paclo3HaBaTh MPOSBIEHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKe W HcKyccrBe. OOyuwaromuyecs Y3HAKOT O
BBIJJAIOIINXCS PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE€ Pa3BUTUS MATEMATHUKHU Kak
HayKH, U UX aBTOpax.

CognepxaTenbHO-MeToANYECKAs! JIMHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM
NOCBSIIIEHA  JJIEMEHTaM  TEOpPUM  MHOXKECTB. TeOopeTMKO-MHOKECTBEHHbIE
IPEICTABIICHNS MTPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpPeaararoT
Hanbosiee YHUBEPCAIbHBINA S3bIK, OOBEIUHSIIONINMI BCE pa3Jesbl MaTEMAaTUKH U €€
NPUJIOKEHUI, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMAaTHUYECKUE NUCLHUIUIMHBI B €IUHOE



nenoe. IloatoMy BakxHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHUMAaTh TEOPETHUKO-
MHOXECTBEHHBIN S3bIK COBPEMEHHOM MATEMATHMKA M MCIOJIb30BAaTh €ro s
BBIPAYKEHUSI CBOMX MBICIIEH.

B kypce «AnreOpa u Hayajla MAaTeMaTHYECKOrO0 aHAJIN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(hopMHUPOBATh HABBIKK MMOCTPOCHHUS MOJIEICH pealbHbIX CUTYAIINM, UCCIIEIOBAHUS
ATUX MOJEJIe C MOMONIbI0 ammapara ajareOpbl U MaTeMaTHYeCKOro aHajlu3a U
MHTEPHNPETALUN TOJYYCHHBIX PE3yibTaToB. Takue 3aJaHus BIUIETEHBI B KaXAbIU
U3 pa3/iesioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTEpHal Kypca IUPOKO HCIOIb3YyETCs
JUISl peLIeHUs] PUKIAAHbIX 3a1ad. [Ipu penieHun peanbHbIX NMPAKTHYECKUX 3a4ad
y4dalyecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HCIONb30BAaTh AHAJIOTUIO, 0000IIaTh W KOHKPETU3UPOBATH
npobnemy. [lesTtenpbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIEHUS TMPHUKIIATHBIX
3aJlay OpraHu3yeTcs B MpOIECCe M3YUYEHMs BCEX TeM Kypca «Anredpa u Hayana
MaTEMaTUYECKOIO aHAJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM TuiaHe Ha HM3y4eHHE Kypca aireOpbl M Hayal MaTeMaTHU4ecKOro
aHanu3a Ha 0a30BOM ypOBHE OTBOAUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a Ba roga o0yuenus — 170 yacos.
COJEPXAHME YYEBHOI'O KYPCA

10 KUIACC

Yuciia 1 BBIYUCTICHUSA

PaunonanpHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLICHTHI,
OecKOHEYHbIE  IepHoguYecKre  ApoOu.  ApupMeTHUEeCKHe  Olepaluu  C
palMoOHAIbHBIMU YHCTIAMU, TPeo0Opa30BaHUsI YHCIOBBIX BhIpakeHui. [IpuMenenue
Ipo0ell ¥ MPOUEHTOB ISl PEIICHMs] MPUKIAAHBIX 3a/1a4 U3 Pa3IM4YHbIX OTpaciien
3HAHUM U PEANbHOM )KU3HH.

JlericTBuTenbHble 4uchaa. PanuoHanmbHblE W UMPPANMOHAIBHBIE  YHCIA.
Apudmernueckue omnepauudud C JACUCTBUTEIbHBIMU YHciaamMu. llpubnuxénnbie
BBIYMCJIEHUS, IPABUIIA OKPYIJIEHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa BIYUCICHUN.

Crenenb ¢ 1uensiM  mokazareneM. CranpmaptHas  ¢dopma  3alucu
JNEeUCTBUTENBHOTO ymuciaa. Mcnonb3oBanwe mnoaxoxasuiedi  ¢GopMbl  3amucu
JNEUCTBUTEIBHBIX YHCEN JUISl PEUIEHUS NMPAKTHYECKUX 3a0ad W NPEICTaBICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypasJibHOW  cremeHu.  JlelicTBus ¢
apu(pMETUYECKUMH KOPHSMHU HAaTypaJIbHOM CTENEHHU.

CuHyC, KOCHHYC U TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAaHI'€HC YMCJIOBOIO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA



ToxzaecTBa U TOXKJIECTBEHHbIE TIPEOOPA30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU. OcHoOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHEeHHE, KOpPEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHME HEPABEHCTBA.
Meton uHTEpPBAJIOB.

Pemenue nienpix 1 ApoOHO-pAIMOHATEHBIX YPABHEHUN U HEPABEHCTB.

Pelenue nppannoHaibHbIX YpaBHEHUI U HEPABEHCTB.

Pewienne TpUroHoMeTpUYECKUX ypaBHEHUH.

[IpuMeHeHre ypaBHEHUI W HEPABEHCTB K PEIICHUI0 MaTeMAaTHUYECKHUX 3a]ad
W 3a]71a4 U3 PA3IMYHbBIX 00JIaCTe HAYKH U PEATbHON KU3HH.

DOYyHKUMH U TPAPUKH

Oynkuusi, crnocoObl 3agaHus ¢yHkuuu. ['padux ¢yHkuuu. B3anmHO
oOpaTHbIe PyHKIUU.

Ob6nacTh ompeneiaeHuss 1 MHOXKECTBO 3HaueHuil Qynkumu. Hymum QyHkumu.
[TpomexxyTku 3HAKOMIOCTOSTHCTBA. YETHBIE U HEUETHBIE (PYHKITUH.

Crenennast pyHKIMS ¢ HATYypaJbHBIM U LEIbIM TTOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS 71-OU CTEMEHHU.

TpuroHomerpruyeckass OKPYKHOCTb, OIPEAEIIEHUE TPUTOHOMETPUUYECKHUX
(GyHKIUNA YUCIIOBOTO apryMEHTA.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJlaHus M0CJIEIOBATEIHbHOCTEH.
MOHOTOHHBIE MOCIEA0BATEILHOCTH.

ApudmeTrnueckas U reoMeTpHUecKas mporpeccud. beckoHeuHo yObIBaromiast
reoMerpuueckas nporpeccusi. Cymma O0eCKOHEYHO YyOBIBAIOIEH MeOMETPUUECKON
nporpeccun. GopMyna CIOXKHBIX HPOLEHTOB. Mcnonb3oBaHue mporpeccuu st
pelIeHus pealbHbIX 3a/1a4 MPUKIAAHOrO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHo»xecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Jilnepa—BeHHa.
[IpruMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammapara sl ONUCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUMN, TP PEUICHUU 3a]]a4 U3 APYTUX yYeOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKAa3aTEIbCTBO.

11 KIIACC

Yucaa 1 BIYMCICHUSA

HarypanbHbie u nensie uncina. [Ipu3Haku 1eIUMOCTH LENIbIX YHCEN.

Crenenb ¢ paluoHAJIbHBIM MTOKa3zaTesieM. CBOMCTBa CTENEHH.

Jlorapudm uncna. JleciTHUHbIE U HATYpaJIbHbIE JTOTapU(MBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaXKeHHH, COAEPKALTUX JTOTApU(MBI.



[IpeoOpa3oBaHue BBIPAXKEHUH, COAEPXKAIIUX CTENEHH C PalUOHAIBHBIM
IIOKA3aTeJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMsl TMHEHHBIX YpaBHEHHW. PellleHne NMpUKIAIHBIX 33a4 C ITOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTeMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHNU U HEPABEHCTB.

[Ipumenenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHMYeCKUX 3aJad M 3aJad U3 pazIuyHbIX Oo0JacTedl HayKu M peajbHOU
KU3HH.

DyHKIUY U TPaPUKU

®yukius. Ilepuonnueckne  QyHkuumu. [IpomMexXyTKM  MOHOTOHHOCTH
¢yskuu. MakcumyMbl B MUHUMYMBbI (QyHkiuu. HauGomnblee u HauMeHblee
3HaYeHUe PYHKIMH Ha IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U IPAPUKH.

[TokazarenbHas u norapupmMuyueckas PyHKUNU, UX CBOMCTBA U TpaduKH.

Hcnonp3oBanne rpadukoB QYHKIMI A pelIeHUs] YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsI MCCIEAOBAaHUSA IPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PELIEHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Hayana MaTeMaTH4eCKOro aHaIu3a

HenpepriBable GyHKIIMN. MeTo1 MHTEPBAJIOB JUIsl pEIICHHUS HEPABEHCTB.

[IpousBognass  ¢ynknuu. ['eomerpuueckuit W (QU3HYECKUNA  CMBICT
IIPOU3BOJHOM.

[IpousBognbie  3yeMeHTAapHbIX  QyHKUMA.  Dopmynbl  HaxOXIEHUS
POU3BOJHON CyMMBI, MPOU3BEACHUS U YACTHOTO (DYHKIIUH.

[IpumeneHre MPOM3BOJHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxneHne HanOoIbIeEro 1 HauMEHbILEro 3Ha4eHHs (PyHKIUU Ha
OTpE3KE.

[IppmeHeHne nDPOU3BOMHOM JUIA HAXOXKACHUS HAWIIY4IIEero pEIICHHs B
NPUKIAIHBIX 3aJa4yax, I OIPENENICHUs CKOPOCTH IpoLecca, 3aJaHHOIo
dbopmyIioi uau rpapuKoM.

[TepBooOpaznas. Tabnuia nepBooOpa3HBIX.

Wurerpan, ero reoMeTpuyeckuii W Qu3anyeckuii cMmbici. Beruucienue
uHTerpana no gpopmyie Herorona—IJleiiOnuma.



INJIAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHOrOo mpeameTa «MaTeMaTuka» JODKHO O0O0eCreyuBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHET0 00111eT0 00pa30BaHUsl CICAYIOIINX JIUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YyJIbTATOB:

JINYHOCTHBIE PE3YJIbTATHBI

JIngHOCTHBIE pe3yJIbTaThl OCBOEHHUS IMPOTPAMMBI  Y4EOHOTO TIpeaMeTa
«MateMaTrka» XapakTepu3yrTCs:

I'paxxnaHckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMN 00YUaAIOMIET0Cs] KaKk aKTHBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUHCKOrOo OOIIecTBa, NPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DyHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJCHUH,
npoleayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COI[MAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKIUSIMY ¥ HA3HAYCHUEM.

[TatprnoTnyeckoe BOCIUTAHHUE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaKJaHCKOM UICHTUYHOCTH, YBOXKCHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCUHUCKOM MaTeMAaTHUKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
K HWCIONB30BAHUIO 3THUX JOCTMIKEHWW B JPYTUX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapo/a;
c(OPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYTYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs ICTETUKY MaTEMaTHUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIIECHHU, pacCyKJICHUN;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM aClEKTaM Pa3nyHbIX BUIOB UCKYCCTBA.

®uU3NYECKOE BOCTIMTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSTh MaTeMaTUYeCKue 3HaHHUS B
WHTEpEcax 37J0pOBOTO U O6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC IHMTaHHE, COAJTaHCHUPOBAHHBIA PEXUM 3aHATHH U

OTJIbIXa, perymisipHas busnueckas aAKTUBHOCTb); busnuecKoro
COBEPIIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeSATENbHOCTBIO.

TpynoBoe BociuTaHue:
TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYHOJIIOOHS; MHTEPECOM K
pa3auuHbiM  chepam  NMpoPEecCUOHAIBHON  JEATENBHOCTH, CBA3aHHBIM  C



MaTEMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeid mnpodeccur W peaqu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MaTeMaTUYeCKOMYy OOpa3OBaHUIO W
caM000Opa30BaHUIO Ha TPOTSHKEHWW BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUUECKHX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYCCKON KYJIBTYPhl, TOHHUMAHHEM BIIHSHUS
COIMATBHO-DPKOHOMHYECKUX TPOIIECCOB HA COCTOSTHHE NMPHPOAHOW M COIMAIBHON
Cpenmpl, OCO3HAaHMEM TJOOATBHOTO XapakKTepa DSKOJIOTHYECKUX MPoOieMm;
OpHEHTallieli Ha TPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUW NJis PEIICHUs 3aaad B
0o0JacCTU  OKpyXarolel Ccpelbl, IUJIAHUPOBAHHUS TIOCTYNKOB U OLEHKH HX
BO3MOYKHBIX TTOCJICICTBHH JIJIST OKPY KAIOIIEH CPEJIbI.

[{leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUEM
MaTEeMaTUYECKOM Hayku Kak cdepbl UYeJOBEYECKOM AesTeNbHOCTH, STaroB €€
pa3BUTHS W 3HAYUMOCTH JUIS PA3BUTHS ITUBUJIN3AINH, OBJAICHUEM S3BIKOM
MaTEeMaTUKH M MaTEeMaTHYECKON KyJIbTYypOH KaK CpPEICTBOM TIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIIECTBIIATH MPOECKTHYI0 M HCCIEIOBATENBCKYIO ICSATEIHHOCTD
WHIMBUYalIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO TMpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATHHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMuU, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OeUCTNEUIMU.

1)  VYnuusepcanvuvie  nosmaseamenvmvie  Oeticmeus,  obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00YUaAOWuUxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe2o  Mupa,  NpuMeHeHue  J02UYECKUX,
UCce008amenbCKux onepayuli, ymeHut pabomams ¢ ungopmayueti).

ba3oBblie lorHUeCcKUE NENCTBUSA:

e BBISBIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MMPU3HAKH MATEMAaTHICCKUX
00BEKTOB, TOHSATHN, OTHOIICHWHA MEXIY MOHATHIMH; (HOPMYIUPOBATH
OTpeNeleHUs]  MOHSATUW; YCTaHABIMBATH CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanuy, OCHOBAaHUSA JUIsi OOOOIIEHUS M CpPaBHEHHUS, KPUTEPUU
IIPOBOJIMMOTO aHAJIN3a;

e BOCHOPHHHMATh, (OPMYJIUPOBATh M  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;



e BBIIBIATH  MaTeMaTUYECKHE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;
npemjiaraTh ~ KPUTEPUM  JUIA  BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNIL;

e JIeNIlaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIFOUEHHH 110 aHATIOTUH;

e TIPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTEeMaTHYCCKUX
YTBEPKJICHUN (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
NPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

e BBIOMpaATh CIOCOO pelieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUSA, BBIOMpaTh HawbOoNee TMOAXOAAINMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBaTenbCKUE N1ENCTBUS:

* HCIOJI30BaTh BOMPOCHI KAaK HCCIIEOBATEIHCKUN WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
00beKTa, SIBJICHHUS, TIPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXIY
00BeKTaMHU, SIBJICHUSAMU, TIPOIECCAMU;

e  CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIICHUS U BBIBOJBI TI0 PE3YJIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKE BBIABUTATH
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadpopmanmeii:

e BBIABIATH JAeUIMTHl MH(DOpPMAIUMU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMPOC U JJIs PEIICHUS 3a/1a4H;

e BHIOMpaTh WHPOPMANWIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OpPMAITHIO
Pa3IUYHBIX BUIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHPOPMAIIUIO, MPEACTABIATH €€ B PA3IUUHBIX PopMax,
WJUTIOCTPUPOBATh TpadUUIECKH;

e OIICHHBATh HaAEKHOCTD uH(OopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHblEe  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.



OOurenue:

BOCIpUHUMATh U  (OPMYJIHPOBAaTh CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIAIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0/ 00CYKIEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIa€MON TEMBI,
npoO0sIeMbl, periaeMoi 3aJjaum, BbICKA3bIBATh UJIECH, HAIICJICHHbIE HA MIOUCK
pELICHMs]; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHUSIMH JIPYTUX
YYaCTHUKOB AHAaiiora, oOHapyXUBaTh Pa3W4Me U CXOJCTBO IMO3UILIUN; B
KOpPEKTHOM popme GpopMyIupoBaTh pa3HOIIaCUsl, CBOU BO3PAXKECHHUS;
OPEICTaBISITh  pE3yJNbTaThl  pelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEIOBaHMS,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyAHUYECTBO:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WH/IMBUIYAJILHON pabOThI IPU PEIICHUH YUEOHBIX 3a/1a4; TPUHUMATH 11eJTb
COBMECTHOM JeATEIBHOCTH, IUTAHHPOBATh OPTaHW3aIUI0 COBMECTHOMN
paboThI, pacripeAeNaTh BUABI PaOOT, JOTOBAPUBATHLCS, 00CY X IATh MPOIECC
U pe3yibTaT paboThl; 00001aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acCTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OOMEH MHEHHI,
«MO3TOBBIC IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPabOThI H
KOOPJIMHUPOBATh CBOM JEHUCTBHS C JPYTMMH YiIe€HAMHU KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneuusaiom

GdopmuposaHrue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BEIOMPATH CIIOCOO PEIICHHS C

y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YYETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIB:

BIAJCTh HaBBIKAMH TIO3HABAaTEIHHOM pediaekcur Kak OCO3HAHUS
COBEPILIAEMBIX JCHUCTBUU W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA TMpolecca U
pe3yJsibTaTa pelieHuss MaTeMaTUHYeCKOM 3a1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPHU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [EATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, JAHHBIX, HAMJIEHHBIX ONTNOOK, BHISBICHHBIX TPYIHOCTEH;



e OLEHUBaTh COOTBETCTBHUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
OPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHHSI pPEe3yJIbTaTOB JIEATEIbHOCTH,
HaXOAWTh OIMHUOKY, TaBaTh OLIEHKY TPHOOPETEHHOMY OIIBITY.

MNPEJMETHBIE PE3YJIBTATDBI

OcBoenune yueOHOTO Kypca «AnreOpa M Hadajga MaTEMAaTHYECKOTO aHATN3a»
Ha YPOBHE CpEeIHEro OOIIero oOpa3oBaHUs OJDKHO OOECleunBaTh JOCTUXKEHHE
CJIEIYIOLIMX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB:

10 KJTACC

Yucsia U BLIYMCTIEHUS

OnepupoBaTh TMOHATHSIMU: pPAIMOHAIBHOE U JIEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U JIECATUYHAS TPOOb, IPOIIEHTHI.

BeimonusaTe  apudmeTrnueckne  Omepaldd € PalUOHAIBHBIMH |
JICHUCTBUTENFHBIMH YUCIIAMHU.

BoimonsasaTh TpUOIMKEHHBIC BRIYUCICHUS, UCTIONB3YS MPaBUia OKPYTICHUS,
JIeNaTh MPUKUAKY U OIEHKY Pe3yJIbTaTa BIYUCICHHI.

OnepupoBaTh MOHATUSMU: CTENEHb C IENBIM IOKa3aTelieM; CTaHJIapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HAaTypajJbHOW CTEIEeHHU;
UCTIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH IEHCTBUTEIBHBIX YMCEN AJSl PEIICHUs
MPAKTUYECKUX 3aJ1a4 U MPECTaBICHUS JaHHBIX.

OnepupoBath MOHATUAMH: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJILHOTO YIJIa;
UCII0JIb30BaTh 3aMKMCh MPOU3BOJILHOIO yIJla yepe3 00paTHbIE TPUTOHOMETPUYECKHE
(GyHKUUU.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh MHOHATUSMHU: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
panuoHaIbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
ypaBHEHHUE;

BrimonusaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN W periath
TPUTOHOMETPUUYECKUE YPAaBHEHUSI.

BrinonasaTe mpeoOpa3oBaHUsS IIENBIX, PAIMOHAIBHBIX U HPPAMOHAIBHBIX
BBIDA)KEHU W pellaTb OCHOBHBIE  THUIIBI  IEJbIX, PAllMOHANBHBIX U
UppaIMOHaJIbHBIX YPAaBHEHHUI U HEPABEHCTB.

[IpumeHsTh ypaBHEHUS U HEPABEHCTBA IS PEUICHHUS] MaTeMaTHUECKUX 3a]1a4
W 3a]71a4 U3 PA3TMYHbBIX 00JIaCTe HAYKH U PEATbHON KU3HH.

MopenvupoBaTh pealibHble CUTyalldd Ha A3BIKE aireOpbl, COCTaBJISTh
BBIDQXKCHHSI, YpaBHEHUS, HEPABEHCTBA TI0 YCJIOBHIO 3aJa4d, HCCIEI0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOyYyHKIUU U TPAaPUKHU



OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3aMaHus (PYHKIMH, 001acTh
ONpeNeNeH!s] U MHOXKECTBO 3HA4YeHHM (QyHKUMHU, Tpaduk (QyHKIUH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh TMOHATUSAMH: YETHOCTh W HEUYETHOCTh (DYHKIUHU, HYIU
byHKIIUU, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA.

Ncnonb3oBathk rpaduku GyHKIMM 715 pellieHNs YpaBHEHUH.

CtpouTh M YHMTaTh TpauKW JIMHEHWHON (YHKIIMW, KBAJIPATHUYHON (PYHKIIUH,
CTETICHHOUW (PYHKITUH C TIETBIM MTOKa3aTeIIeM.

Ucnonp3oBate rpaduku QGYHKIUNA I UCCICNAOBAHMS TIPOIECCOB U
3aBUCUMOCTEH MPHU PEIICHUH 3a/1ady U3 JPYTUX y4eOHBIX MPEIMETOB M PealbHOU
KU3HU; BhIpakaTh GOpMyJIaMu 3aBUCUMOCTH MEXK/y BEJIMYNHAMHU.

Hauaja maTeMaTH4eCcKOro aHAJIHu3a

OnepupoBaTh TMOHATHSMH: TOCICAOBATEILHOCTh, apudmeTHdeckas u
reOMETpUYECKast MPOTPECCHUM.

OnepupoBarth TMOHATUAMH: OECKOHEYHO YyOBbIBaIOIIas reoMeTpuuecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMEeTPUUECKOM MPOTrPecCuu.

3amaBaTh MOCIEAOBATEIHHOCTH PA3TMIHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA MOCIEAOBATEILHOCTEN M MPOTPECCUN TSI PEIICHUS
peaNbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

OnepupoBaTh MOHATUSIMH: MHOKECTBO, OIIEpAIlUH HAJl MHOKECTBaMHU.

Hcmonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaTr Juisl  ONMHUCAHUS
peaNbHBIX TPOIECCOB U SBJICHHWM, MPU PEIICHUH 3a7ad W3 JAPYTUX y4eOHBIX
PEIMETOB.

OnepupoBarb  MOHATHUSIMHU: OTpeJIeIeHHe,  Teopema,  CIEeJCTBUE,
JI0Ka3aTeNNbCTRO.

11 KJIACC

Yucia 4 BIYMCICHUSA

OnepupoBaTh MOHATUSAMH: HATypajdbHOE, IIE€JI0€ YHCIO; HCIOJIb30BaTh
IMPU3HAKK JITMMOCTH LENbIX YHCEell, Pa3I0KeHHE YKCcia Ha MPOCThIE MHOXKHUTENN
JUTS pelIeHus 3a1ad.

OnepupoBaTh MOHSATHEM: CTETICHD C PAIMOHAILHBIM TTOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMHU: JorapudM UYKCIA, NCCITHYHBIE W HATypalbHbIE
Jorapru@mel.

YpaBHeHUS U HEPABEHCTBA

[IpumMeHATh CBOWCTBAa CTEMEHW IS TNpeoOpa3oBaHMs  BBIPAKCHUI;
OTIEpUPOBATh TIOHATHSIMU: TIOKA3aTEeIbHOE YPAaBHCHHE W HEPABEHCTBO; PpEIIaTh
OCHOBHBIC THUIIBI OKA3aTEIbHBIX YPaBHEHUI 1 HEPABEHCTB.



BoinonusaTe npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpKAIMX JIOTapu(pMBI;
OIIEpUPOBATh MOHATUAMMU: JIOTAPU(PMUUECKOE YPAaBHEHNE U HEPABEHCTBO; PEILATh
OCHOBHBI€ THUITbI JIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemenus npocTenmmx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMU: CHCTEMA JMHEHMHBIX YpPaBHEHUN M €€ PEIICHMUE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPAaBHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a4ad.

HaxoguTp peuieHus npocTerinx CUCTEM M COBOKYIHOCTEN pPallMOHAIBbHBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh peallbHblE CHUTyallud Ha A3BIKE aiareOpbl, COCTAaBJIATh
BBIDA)XXCHUS, YPAaBHEHMsS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHMIO 33J1a4H,
UCCIIEZIOBATh IOCTPOEHHBIE MOJIENIN C UCIOIb30BAaHUEM allllapaTa ajareopsbl.

DyHKIUY U TPaPUKU

OnepupoBarth  MOHATUAMM: HEepUOAMYECKas  (DYHKLIMS, MPOMEKYTKH
MOHOTOHHOCTH ()YHKLMH, TOYKH OKCTpeMyMa (YHKIHH, HauOosbliee U
HauMeHbIllee 3HaueHUd (QYHKIUM Ha MPOMEXKYTKE; HCIONb30BaTh UX MAJIA
UCCIIeIOBaHMs (PyHKIINH, 3aJaHHON TpaduKOM.

OnepupoBaTth MOHATUSIMH: TpaUKU MOKA3aTENbHOM, JOrapu(pMUYECKOd u
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxaTh UX Ha KOOPAWHATHOW IIOCKOCTH U
UCIIOJIB30BaTh JJIsl PELICHNS] YPAaBHEHNN U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaUKU JTUHEHHBIX YpaBHEHUI
Y UCIIOJIb30BaTh UX JJI PELIEHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonb3oBate rpaduku GyHKOUNE JJIs  HUCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEN U3 APYIUX y4eOHBIX TUCLUILINH.

Hayana MaTeMaTH4YeCKOro aHajmu3a

OnepupoBaTh MOHATUSAMU: HENpepbIBHAs (QYHKIUS; MPOU3BOJHAS (DYyHKLUU;
UCIIOJIb30BaTh T€OMETPUUYECKUIA M (PU3UUECKUI CMBICI MPOU3BOIHOM AJI pelIeHuUs
3a7ad4.

HaxoauTs npon3BoAHbIE 2IEMEHTAPHBIX (PYHKIIHM, BBIYUCIISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISL UCCIIEI0BaHUS (YHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTh PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO Tpa(HUKOB.

Hcnonp30BaTh NpOM3BOAHYIO Ui HAXOXKIACHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMU: [E€PBOOOpa3HasT M  HMHTErpaj; IOHUMATH
reOMETPUYECKUI U (PU3NYECKUN CMBICI UHTETpalia.

Haxonute nepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKUWN; BBIYUCIATH WHTErpall
no popmyne Herotona—JIeitbuuna.

Pewars mpukiiagHele 3aJayd, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKOIO M
(u3nYeCKOro XxapakTepa, CpeJCTBaMU MaTEMAaTUYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBO yacoB DIeKTPOHHbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM Kontponsusie | TIpaKTaueckue (uu¢posbIe)
n/m | MporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThl
pecypcebl
MHoOXecTBa parluOHAIBHBIX 1
1 NEUCTBUTENLHBIX YHCEI. 25 1 bu6mmoreka [IOK
ParmonanbsHbIe ypaBHEHUS U https://m.edsoo.ru/1568aba3
HEpPaBEHCTBA
) ®yukuuu u rpaguku. CreneHs ¢ 1 bubnuorexa [IOK
OeabIM II0OKa3aTeIeM https://m.edsoo.ru/1568aba3
ApudmeTnueckuii KOpeHb N—0OH
3 CTI;H(GI:HI/I Hppa I/IOHaJI1)BHLIe 21 1 Bubmorexa OK
- vippat https://m.edsoo.ru/1568aba3
ypaBHEHUSI U HEPaBEHCTBA
DopmyIibl
4 TPUTOHOMETPUU. TPUTOHOMETPHUUECKUE 30 1 bubmorexa LOK
p paH-Ip p https://m.edsoo.ru/1568aba3
ypaBHEHUs
5 ITocnenoBaTeabHOCTH U IPOTPECCUU 11 bubmorexa LOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHme, 0600IIEHNE, 4 | bu6mmoreka [IOK
cUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 102 4 0

[TPOTPAMME
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11 KITACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HauMeHoBaHue pa3iesioB U Kontponsuse | TIpakTHueckue (uu¢posbIe)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Crenensb ¢ palliOHATBLHBIM
| rokasareiieM. IlokazaTenbHas 12 | Bbubmoreka [JOK
¢yuxius. [lokasaTenbHble https://m.edsoo.ru/f1 1 c4afd
yYpaBHEHHUS U HEPABEHCTBA
Jlorapupmuueckas QyHKIUS.
2 HOFapI/IiMI/IIICCKHe (byaB:eHml 12 Bubmmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
Y HEPABEHCTBA
Tpuronomerpuueckue
3 (GyHKUIMU 1 UX rpaduKy. 9 | bubnuoreka [IOK
Tpuronomerpuueckue https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 IIpousBoanas. [lpumenenue 24 1 bubnuoreka [IOK
IIPOU3BOAHOU https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
> Huterpan i ero npuMeHeHis ? https://m.edsoo.ru/f11c4afd
N bu6mmorexa [IOK
6 CHCTeMEI ypaBHCHHH 12 ! https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
7 Harypanbibie 1 Lenbie meia 6 https://m.edsoo.ru/f11c4afd
g [ToBTOpeHnue, 060061IeHNE, 13 ) bu6nmmoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB 102 6 0
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[10 ITPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoaunuecTBo yacos DIeKTPOHHBIE
Ne ara u¢pposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue A uHpp
n/n Bcero u3ydeHusi | oOpasoBaTejibHbIE
padoThI padoTsbI
pecypchl
MHOXeCTBO, OICpaIiy HaJl
p bu6moreka [JOK
1. MHOX€ECTBaMH. JlnarpaMmsl 1
. https://m.edsoo.ru/746d5dce
Ditnepa—BenHa
Panmonaneubie yncia. OOBIKHOBEHHBIC
2 U JECATAYHBIE IPOOU, IPOLIEHTEI 1 bubnnorexa [IOK
' POOH, TP ’ https://m.eds00.ru/be888093
OCCKOHEYHBIC MTEPUOINUECKHIE TpodH
Panmonanehbie yncna. OObIKHOBEHHBIC
3 U ACCATUYHBIC APOOH, TPOIIEHTHI 1 bubmorexa HOK
' A APODH, TpOLl ’ https://m.eds00.ru/be888093
OCCKOHEUYHBIC TIEPHOANYECKHE IPOOH
ApudmeTrueckue ornepaum ¢
4 palMOHAIBHBIMU YUCJIaMU, 1 bu6mmoreka [IOK
' peoOpa3oBaHUs YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUI
Apudmerrueckue orneparuu ¢
5 palMOHAIBHBIMU YUCJIAMU, 1 bu6mmoreka [{OK
' peoOpa3oBaHUs YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPaKCHUN
[Ipumenenue qpobeii 1 TPOLEHTOB IS
6 peLIEeHNs IPUKIIAIHBIX 3a/1a4 U3 1 bubnuorexa [JOK

pa3IMYHBIX OTpacieil 3HaHUMU 1
peabHOU KU3HU

https://m.edsoo.ru/44dd1046
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[Ipumenenue qpobeii 1 TPOUEHTOB IS
pEIICHNs IPUKIIAIHBIX 3a7a4 U3

bubmmoreka [IOK

7.
pa3IMYHBIX OTpacieil 3HaHUHU U https://m.edso0o.ru/d99d8c74
pEabHOM KU3HU
JlelicTBUTENbHBIC YHCIIA.
8 PanmionansHbIe ¥ HppalnOHAIBHBIC bubmmorexa LIOK
' & ppan https://m.edsoo.ru/2f36a36f
qyucna
JleicTBUTENbHBIE YUCTIA.
9 PanrionansHbIe ¥ MppalMOHAIbHbBIC Bubmmorexa LIOK
' 1 ppall https://m.edsoo.ru/2f36a36f
qucia
10 Apudmernueckue onepauu ¢ bubnuoreka [IOK
' JIECTBUTENbHBIMA YHCIaMHU https://m.edsoo.ru/a97a12d9
1 ApudmeTnueckue oneparuu c bubnuoreka [JOK
' JICUCTBUTEIbHBIMUA YUCIIAMHU https://m.edsoo.ru/a97a12d9
[TpubnuxEHHBIC BEIYUCIICHUS, TPABUIIA
12 OKPYTJICHUS, TPUKHUIKA U OICHKA bubmorexa LIOK
' Py - PHKHA . H https://m.edsoo.ru/cb723fbd
pe3yabpTaTa BEIYHCICHUN
[TpubnmxEHHBIC BEIYUCIICHUS, TIPaBUIIa
13 OKPYTJICHUS, IPUKUJIKA U OIICHKA Bubmmorexa LIOK
' Py » TIPHKHA . H https://m.edsoo.ru/cb723fbd
pe3yabpTaTa BEIYUCICHUM
14 ToxxmecTBa U TOKIECTBEHHBIE bu6mmoreka [{OK
' npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
15 ToxkaecTBa ¥ TOKASCTBEHHBIC Bbu6mmorexa [JOK
' npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
16 YpaBHeHUE, KOPEHb YPaBHEHUSI bubmmorexa LIOK
' p » KOPEHb ¥P https://m.edsoo.ru/l 1ac68be
bubmmoreka [JOK
17. | VYpaBHeHHE, KOPEHb YpPaBHEHUS nosmorexa L

https://m.edsoo.ru/1 lac68be
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bu6mmoreka [{OK

18. H p .1u/50bdf26d
€paBEHCTBO, PEIICHHE HEPABEHCTBA httos://m.edsoo.ru/50bdf26d
19 HepaseHcTBO, pelieHre HepaBeHCTBa bubmmoreka LIOK
‘ P > P P https://m_edsoo.ru/50bdf26d
bu6mmoreka [JOK
20. Mero epBallo
TO/L HHTCEpBATOB https://m.edsoo.ru/775f5d99
bu6mmoreka [JOK
21. Mero epBallo
TO/L HHTCpBAIIoB https://m.edsoo.ru/775f5d99
Pemienue nensix u 1poOHO- BuG 10K
. noIMoTeKa
22. | PaUMOHATLHEIX ypABHEHHIH H https://m.edsoo.ru/6ec7a107
HEPAaBCHCTB
Pemenue nenpix u [poOHO- BuG 10K
nonMoTexa
23. i
PAHOHATILHEIX yPABHCHHH 1 https://m.edsoo.ru/6ec7al07
HEPABEHCTB
Pemenue nensix u ApoO6HO- Bu6 110K
. HOJIMOTEeKA
24 PAIHOTATILHEIX yPABHCHHI 1 https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbhas padbota no teme
"MHoO€ecTBa pallMOHAIbHBIX U BuG 110K
nOJIMOTEeKA
25. elic e cell.
FICHCTBHTCIIBHBIX JHCCT https://m.edsoo.ru/1914a389
PannonansHble ypaBHEHUS U
HEpaBEHCTB"
” OyHKIMA, CTIOCOOBI 3a1aHus (DYHKITHH. bubnmorexa [JOK
' B3anmuo oOpaTHbie QyHKITUN https://m.edsoo.ru/226eeabf
7 OyHKIHSI, CIOCOOBI 3aaHUS (PYHKITHH. bubnnorexa [JOK
" | BsaumHO oGparHbIe (YHKIHN https:/m.edsoo.ru/226eeabf
)3 OyHKIMSL, CIOCOOBI 3aJaHUS (PYHKITHH. bubnuorexa [JOK

B3aumno obpaTtHbie HyHKIIUU

https://m.edsoo.ru/226eeabf
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I'paduk pynkuuu. O61acTh
OIIpEIeTICHUS] 1 MHOKECTBO 3HAYCHUH

bubmmoreka [IOK

29.
¢byukaun. Hynu dyHknmm. https://m.edsoo.ru/763e75ee
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA
I'padpux pynkumu. O6macTb
30 OTpe/IeJICHUSI U MHOYKECTBO 3HAUCHHI bubmmoreka [JOK
" | dyskouu. Hynm yHkimm. https://m.edsoo.ru/763e75ee
[TpomMeXyTKH 3HAKOIIOCTOSTHCTBA
bu6mmoreka [JOK
31. Yérable 1 HEUETHBIC (PYHKIIUT
PyHKu https://m.edsoo.ru/ff4564ad
CreneHb ¢ 1eJIBIM IT0Ka3aTeIeM.
32 CrangaptHas ¢popMma 3amucu bubmmorexa LIOK
' annap P https:/m.edso0.ru/66446d3e
JeWCTBUTEILHOTO YHCIIa
CTeleHb ¢ IeIbIM IIOKA3aTeIeM.
33 CrangaprHas ¢popMa 3arucu bubmmorexa [IOK
' . p p https://m.edsoo.ru/66446d3e
JIEMCTBUTEIILHOTO YHCIIa
Hcnonb3oBanue noaxosmieit Gopmol
34 3aIIMCH JICVCTBUTEIIBHBIX YUCEIT IS bubnunoreka [JOK
' peuieHus NpakTUYEeCKUX 3a1a4d U https://m.edsoo.ru/6eadc6fl
MPEeACTABICHUS JAaHHBIX
CrenenHas (yHKIUS C HATYpaJIbHBIM U
35 LEABIM HOK;EZTeJIeM Eé CB};I;ICTBa Hu bubnmorexa [TOK
' ’ https://m.edsoo.ru/325a047
rpaduk
CrenenHas (yHKIUS C HATYpaJIbHBIM U
by R ypv bu6mmoreka [IOK
36. LenbIM IToKasaTesieM. E€ cBoiicTBa u
https://m.edsoo.ru/3f25a047
rpaduk
37 Apudmerndecknii KOpeHb bubnuorexa [IOK

HaTypaJbHOW CTETICHU

https://m.edsoo.ru/d82c¢36d4
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ApudpmeTnueckuii KOpeHb

bu6moreka [JOK

3. HaTypalIbHON CTENeHN https://m.edsoo.ru/fe7fc4db
39, Apudmernueckuii KOpeHb bubnuoreka [IOK
HAaTypaJIbHON CTEIIEHU https://m.edsoo.ru/fe7fc4db
40. CaoiicTBa apu(pMeTHUIECKOr0 KOPHS bubnuorexa [JOK
HaTypaJIbHOU CTENEHU https://m.edsoo.ru/d0f0b260
41 CaoiicTBa apu(pMeTHUYECKOr0 KOPHS bubmuorexa [IOK
HaTypaJIbHOM CTENEHU https://m.edsoo.ru/c3389865
4. CBoiicTBa apru(hMeTHUECKOTO KOPHS bubnuoreka [IOK
HAaTypaJIbHOM CTENIEHU https://m.edsoo.ru/444c4b9¢c
43, JleiicTBus ¢ apupMeTHUECKUMU bubnuorexa [JOK
KOPHSMHU N—OM CTETIEHU https://m.edsoo.ru/54b815¢5
" JeiicTBust ¢ apupMeTHICCKUMU bubnuorexa [IOK
KOpHSIMH N—OW CTEIICHH https://m.edsoo.ru/83105a0e
45, JeiicTBus ¢ apupMeTHIecKUMu bubnuorexa [IOK
KOpHSIMU N—OU CTEIICHH https://m.edsoo.ru/2ab1c7bc
46, JleiicTBus ¢ apupMeTHUECKUMU bubnuorexa [JOK
KOPHSIMHU N—OM CTETIEHU https://m.edsoo.ru/eacb053¢
47 JeiicTBus ¢ apupMeTHICCKUMU bubnuorexa [IOK
KOpHSIMH N—OW CTEIIECHH https://m.edsoo.ru/8a5ada51
48. Pelrenne nppaloHaIbHBIX YPaBHEHUN bubnuoreka [IOK
Y HEPABEHCTB https://m.edsoo.ru/69106ae7
49, Pewienne nppaimoHaIbHBIX YpaBHEHUN bubnuorexa [JOK
U HEPABEHCTB https://m.edsoo.ru/9362fead
5. Pemenue nppannoHaibHbIX ypaBHEHUN bubnuorexa LIOK
U HEPABEHCTB https://m.edsoo.ru/78d9b391
1 Pewrenne nppaloHaIbHBIX YPaBHEHUN bubnuoreka [IOK

U HEPaBEHCTB

https://m.edsoo.ru/de7ca33e
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Pemrenne nppanmoHaIbHBIX YPaBHEHHUN

bu6moreka [JOK

> 1 HEPaBEHCTB https://m.edsoo.ru/87e5e52d
53, Pemenne nppanoHalbHBIX ypaBHEHUN bubnuoreka [IOK
U HEPABEHCTB https://m.edsoo.ru/87e5e52d
” CaoiicTBa u rpaduK KOpHs n-on bubnuorexa [JOK
CTEIIEHU https://m.edsoo.ru/ebOccSe3
55 CaoiicTBa U rpaguK KOpHsI n-oi bubmuorexa [IOK
CTEIECHU https://m.edsoo.ru/5f29b9b5
56. CoiicTBa u rpaduk KOpHs n-oif bubnuoreka [IOK
CTCTICHH https://m.edsoo.ru/5f29b9b5
KontponbHas pabora o Teme
- "ApudmeTndeckuii KOpeHb N—0i bubnnorexa [JOK
creneHu. MppannroHanbHbIe ypaBHEHUS https://m.edsoo.ru/f13af630
1 HEpaBeHCTBA"
=g, CuHYyC, KOCHHYC ¥ TAHT€HC YUCIIOBOTO bubnuorexa [JOK
aprymeHra https://m.edsoo0.ru/5f605ed0
5o, CuHycC, KOCHHYC U TaHT'€HC YHCIIOBOTO bubnuorexa [IOK
apryMeHra https://m.edsoo.ru/ec9f4d78
60. CuHycC, KOCHHYC U TAaHT'€HC YHCIIOBOTO bubnumoreka [IOK
aprymMeHra https://m.edsoo.ru/ec9f4d78
61 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC bubnuoreka [JOK
YHUCJIOBOTO apryMeHTa https://m.edsoo.ru/b8t5d49a
. ApKcuHyC, apKKOCUHYC U apKTaHI'€HC bub6nuorexa [IOK
YHCJIOBOTO ApTYMEHTA https://m.edsoo.ru/b8f5d49a
63, ApKcuHyC, apKKOCUHYC Y apKTaHT'€HC bubnuoreka [IOK
YHCIIOBOIO apryMEHTa https://m.edsoo.ru/f1f9220
6a. Tpuronomerpuueckas OKpyKHOCTb, bubnuorexa [JOK

OIpPEACIICHUE TPUTOHOMETPHUICCKUX

https://m.edso00.ru/6df195a0
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(yHKIUH YKUCI0OBOrO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,

bubmuoreka [JOK

65.
OnpeﬂerHHe TPHTOHOMETPIHCCKHX https://m.eds00.1ru/6b61¢c578
(yHKITUH 9UCIOBOTO apryMEeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,
66 ONPEACIIEHUE TPUTOHOMETPUUECKHUX bubmmorexa [OK
' e . p p https://m.eds0o0.ru/6b61c578
(yHKIIUH 9UCIOBOTO apryMeHTa
67 OCHOBHBIE TPUTOHOMETPUUECKHE bubnuorexa [JOK
" | popmysl https://m.edsoo.ru/6ed2b3ba
68 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnunoreka [JOK
' (hopMyJTBI https://m.edsoo.ru/fcdd2a2e
69 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnorexa [JOK
" | dopmyns https://m.edsoo.ru/b8a0ff2f
70 OCHOBHBIE TPUTOHOMETPUUIECKUE bubnuorexa [JOK
" | popmysl https://m.edsoo.ru/12d1413¢
1 OCHOBHBIE TPUTOHOMETPUYECKUE bubnunoreka [JOK
' hopMyJTBI https://m.edsoo.ru/12d1413¢
- [IpeobpazoBanue bubnnorexa [JOK
' TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
23 [Ipeo6pa3zoBanue bubmumorexa [IOK
' TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/09basb3d
24 [IpeobpazoBanue bubnuoreka [IOK
' TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/1f4655da
25 [IpeobpazoBanue bubmuorexa [JOK
' TPUTOHOMETPUUECKUX BBIPAKECHUN https://m.edsoo.ru/76ce9958
26 [Ipeobpa3zoBanue bubmuorexa [IOK
' TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/8fa598b5
77. IIpeobpa3oBanue bubnuorexa [IOK



https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5

TPUTOHOMETPUYECKUX BBIPAKEHUN

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

Pemenue TPUTOHOMCTPUICCKUX

bu6mmoreka [JOK

78.
YpaBHEHUH https://m.edsoo.ru/6baefe19
75 Pemrenne TpuroHoMeTpu4eCKuX bubnuorexa [JOK
. yYPaBHEHHI https://m.edsoo.ru/alf8d141
80 Pemenue TpuroHoMeTpuuecKux bubnuorexa LIOK
' YpaBHEHUN https://m.edsoo.ru/65a0{2d0
81 PewreHne TpUroHOMETPUYECKUX bubnuoreka [IOK
' YPaBHEHUU https://m.edsoo.ru/0d8a770d
82 Pewrenne TpuroHoMeTpu4eCKux bubnuorexa [JOK
. YPaBHCHHI https://m.edsoo.ru/cec28774
83 Pemenue TpuroHoMeTpruuecKux bubnuorexa [IOK
' YpaBHEHUN https://m.edsoo.ru/e6eec650
84 PeureHne TpUroHOMETPUYECKUX bubnuoreka [IOK
' YPaBHEHUN https://m.edsoo.ru/e6eec650
O0600menue no temaM "OCHOBHBIE
85 TPUTOHOMETpHUUYECKUE (HOPMYIIbI bubnrotexa LIOK
' P P PMYJIBL. " https://m.edsoo.ru/ae44ac4c
Tpuronomerpruyeckue ypaBHEHUS
O6061enne no Temam "OCHOBHBIE
86 TPUTOHOMETpUUYECKUE (HOPMYJIIbI bubmmorexa LIOK
' P P PMYITHL- " https://m.edsoo.ru/ae44ac4c
Tpuronomerprudeckue ypaBHEHUs
KonrponsHas pabora o Teme
"dopMyJbl TPUTOHOMETPHH.
87 T HEO:OMeTqueCKHe ’ Bubmmorexa LIOK
' p | p . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccutickas
MpoBepoyHas padbora
88 Hrorosast KOHTpOJIbHAs paboTa / bubnuorexa [IOK

Bcepoccuiickast mpoBepodHas pabota

https://m.edsoo.ru/188bbfbe
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O000611IeH1E, CUCTEMATU3ALIMS 3HAHUI

bubmnoreka [IOK

89. 3a Kypc ajureOpbl ¥ Hadal https://m.eds00.1u/33e6629¢
MaTemaTHueckoro aHaiuza 10 kiacca
O0001menue, cucreMaTH3amusa 3HaHUH

90. 3a Kypc anreOpsl ¥ Hayaul bubmmorexa LIOK

https://m.edsoo.1u/33e6629¢

MareMarndeckoro anaimsa 10 kimacca
ApudmeTndeckasi U TeOMeTpHUIecKas

91, nporpeccuu. Mcrnons3oBanue bubnuorexa [IOK
MPOTPECCUH IS PELIEHUS peanbHbIX https://m.eds00.ru/d36669{8
3aJ1a4 MPUKJIAJHOTO XapaKkTepa
ApudmeTnueckasi U reOMeTprIecKas

0. nporpeccuu. Mcrnonb3oBanue bubnuoreka [IOK
MPOTPECCUH IS PELIEHUS pealbHBIX https://m.eds00.ru/d36669{8
3aJ1a4 MPUKJIAJHOTO XapakTepa
ApudmeTrnueckast U reoOMeTpUUYecKas

9. nporpeccuu. Mcnonb3oBanue bubnuoreka [IOK
IPOTPECCUN IS PELIEHUS pealbHBIX https://m.edso0.ru/d36669{8
3a]1a4 MPUKJIAJHOTO XapaKTepa
Bbeckoneuno yObIBarorias

94, reomeTpuueckas nporpeccus. Cymma bubnnorexa [JOK
OecKOHEYHO yObIBatoIIeit https://m.edsoo.ru/1cbf72b1
re€OMETPUUECKOI MPOrpeCCUn
beckoneuno yOrpIBaroriast

95 reomeTpuueckas nporpeccus. Cymma bubnuorexa [JOK
OecKOHEYHO yObIBarolIeit https://m.edsoo.ru/1¢bf72b1
re€OMETPUUYECKOHN MPOTrPeECCUH

96. dopmyna CIOKHBIX TPOIEHTOB brbmmorexa [TOK

https://m.edsoo.ru/538fc437
97. dopmyiia CIOKHBIX TPOLICHTOB bubnnorexa [JOK
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https://m.edsoo.ru/c2627eca

bu6mmoreka [{OK

98. () 1
OPMyJIa CITOZKHBIX TPOLCHTOR https://m.edsoo.ru/c2627eca
O0001Ienye, cucTeMaTH3aI s 3HaHUH
99 3a Kypc ajireOpsl ¥ Hadall 1 bubmorexa LOK
' yp P https://m.edso00.ru/49f1b827
MareMarudeckoro agaiansa 10 kiacca
O0006111eH1E, CUCTEMATU3AlIUS 3HAHHI
100.| 3a xypc aareOpsl ¥ HaYal 1 Bubmiorexa HOK
' yp p hitps://m.eds0o.ru/49f1b827
MaTeMatudeckoro againmsa 10 kiacca
O0001menue, cucTreMaTH3ausa 3HaHUH
101.| 3a kypc anre0Opsl U HaYaI 1 bubmuorexa LIOK
) yp p https://m.edsoo.ru/49f1b827
MmareMmarudeckoro a"aiansa 10 kiacca
O0001enue, cucTeMaTH3alusa 3HaHUH
102.| 3a kypc ajreOpsl ¥ Hayal 1 Bubmorexa OK
’ yp p https://m.eds00.ru/49f1b827
MareMmarudeckoro anaiansa 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KITACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka KonTpoabubie | IlpakTuueckue Aara uuppoBbIe
n/n Bcero u3y4yeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypchl
| CreneHs ¢ palmoHaIBLHBIM 1 bubnuorexa [IOK
[I0Ka3aTeyieM https://m.edsoo0.ru/a52939b3
bu6mroreka [JOK
2 CoiicTBa cTene 1
POHCTEE CTEHent https://m.edsoo.1u/ff601408
[IpeoOpa3oBaHue BhIpAKECHUA,
3 cope >Ilza ux pa I/IOIfaJILHbIe 1 bubmmorexa [JOK
ACpatiux pat https://m.edsoo.ru/3d87e248
CTEIEHU
[IpeoOpazoBaHue BBIpAKECHUH,
4 coZiepXkaliuX pauoHaIbHbIE 1 Bubmmorexa [IOK
ACPRaLX patt https://m.edsoo.ru/343c6b64
CTEIIEHU
[IpeoOpazoBanue BhIpaKEHUH,
5 COZIepXkKalINX paluOHAIbHbBIC 1 bubamorexa [IOK
ACPIRALLIT pat https://m.edsoo.n/4064d354
CTENEHU
6 [TokazarenbHble ypaBHEHUS U | bubmuorexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/be76320c
7 [Toka3arenbHble YpaBHEHHUS U ] bubnuorexa LIOK
HEPABEHCTBA https://m.edsoo.ru/3d408009
g [Toka3aTenbHble ypaBHEHUS U 1 bubnuorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [TokazarenbHble ypaBHEHUS U | bubnuorexa [IOK
HEPABEHCTBA https://m.edsoo.ru/cebf10c6
10 [Toka3arenbHble ypaBHEHHUS U 1 bubnuorexa LIOK
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HEepaBeHCTBA

https://m.edsoo.ru/536de727

[Toka3zatenpHast QpyHKIMS, €€

bu6mmoreka [IOK

i CBOIiCTBa U Tpaduk https://m.edso0.ru/85bc8132
KoHnTponbHas pabora 1o Teme
"CreneHsb ¢ palioHaIbHbIM
12 nokaszareinem. [lokasarenbHas Bubnmorexa [IOK
https://m.edsoo.ru/58e8e2{2
¢bynkmus. [TokasaTensHbie
ypaBHEHUS U HEpaBEeHCTBA"
bu6mmoreka [IOK
13 Jlorapugwm tmena https://m.edsoo.ru/3e3230d4
14 JlecsaTruHble U HaTypaJIbHbIE bubnuorexa [JOK
J0rapuQmbl https://m.edsoo.ru/1ea72162
15 [Ipeo6pa3oBanue BbIpakeHU, bubmuorexa [IOK
coJIepKaIIuXx JorapudmMpl https://m.edsoo.ru/da48154¢
16 [IpeobpazoBanue BeIpaskeHUIH, bubnuoreka [IOK
COJIepIKaIINX JoTapru(MbI https://m.edsoo.ru/4beff03b
17 [TpeobpazoBaHue BhIpaKESHHIHA, bubnuotexa [JOK
CoJIeprKalIuX JorapudMbl https://m.edsoo.ru/fel18912d
13 [Ipeo6pa3oBanue BbIpakeHU, bubmuoreka [IOK
CoJIepKaIIuXx JorapudmMpl https://m.edsoo.ru/fadb8aa5
19 Jlorapugmuueckue ypaBHEHHS U bub6nuoreka LIOK
HEPaBEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapudmuueckre ypaBHEeHUS U bubnuorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
a1 Jlorapupmuueckue ypaBHEHUS U bubnmoreka [JOK
HEpPABEHCTBa https://m.edsoo.ru/9e3{4bc9
2 Jlorapugmuueckue ypaBHEHUs U bubnuoreka LIOK

HEpaBeHCTBA

https://m.edsoo.ru/15bclctb
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3 Jlorapudmuueckast GpyHkmms, e€ bubnmoreka [JOK
CBOMCTBA U Tpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckast pyHKIus, e bubnuoreka IIOK
CBOICTBa U Tpaduk https://m.eds00.ru/9d102051
)5 Tpuronomerpuyeckue GyHKIUH, bubnuorexa [JOK
UX CBOWCTBA U rpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue GyHKIUH, bubmuorexa [IOK
UX CBOMCTBA U rpapuKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuueckue GyHKINH, bub6nuoreka LIOK
UX CBOMCTBA M rpauKu https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpuyeckue GyHKIUH, bubnuorexa [JOK
WX CBOWCTBA U TpaduKu https://m.edsoo.ru/24ab3c53
29 [Ipumepbl TPUTOHOMETPUUECKHUX bubnuorexa [IOK
HEPABEHCTB https://m.edsoo0.1u/5272b9%al
30 [IpuMepsl TPUTOHOMETPUUECKUX bubnuoreka LIOK
HEPABEHCTB https://m.edsoo.ru/0c837397
31 [Ipumepsl TPUTOHOMETPUUECKUX bubmuorexa [JOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
10 [Ipumepbl TPUTOHOMETPUUECKHX bubnuoreka [IOK
HEPABECHCTB https://m.edso0.ru/0f903¢75
KonrtponbHas pabora o teme
"Jlorapudmuyeckast GpyHKIHS.
Jlorapupmuueckue ypaBHEHHUs U
33 Hepalfelf():TBa.TpnrozzMeTqueCKHe Bubmmorexa LIOK
https://m.edso0.ru/10130727
GyHKIMHA 1 UX
rpaduxu. Tpuronomerpuueckue
HepaBeHCTBA"
34 HemnpepbiBHbIC (hyHKITUH bubnuorexa [JOK
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https://m.edsoo.ru/403bfb0d

35 Metoa HHTEPBAJIOB TSI pEIICHUS bu6mmorexa [JOK
HEPABEHCTB https://m.edsoo0.ru/6db0b423
36 MeTo1 MTHTEPBAJIOB [l PELICHMUS bub6nuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0adbcelb
bubnuoreka [JOK
37 lponssonnas pynxim htLps://m.edSO(])_.Im/OB lad3d
bubnunorexa [JOK
38 lponssonnas pynxram httos://m.edSO(])_.[ru/723dd608
19 I'eomerpuueckuii u puznveckuit bub6nuoreka [IOK
CMBICJT TPOU3BOTHOM https://m.eds00.ru/6¢8d36ff
40 ['eomeTpuueckuit U puandecKuit bubnuorexa [JOK
CMBICJI ITPOU3BOTHOU https://m.edsoo.ru/a413eca9
41 [Ipou3BoiHBIE 3IEMEHTAPHBIX bubnuorexa [IOK
byHKIUi https://m.edsoo.ru/c7550e5f
47 [Ipon3BoaHBIE 3IIEMEHTAPHBIX bubnuoreka LIOK
byHKIMI https://m.edsoo.ru/14ab3cdb
43 [IpousBoaHas CyMMBl, bubnuorexa [JOK
MPOU3BENICHUS, YaCTHOTO (PyHKIIUN https://m.edsoo.ru/c12a0552
44 [IpousBoHast CyMMBI, bubmuorexa [IOK
MIPOU3BEICHHUS, YACTHOTO (PYHKITUN https://m.edsoo.ru/d5981201
45 [IponsBoaHas cyMMBlI, bu6nuorexa LIOK
MPOU3BEICHUS, YaCTHOTO (PyHKIIUH https://m.edsoo.ru/1de34d4d
[IpumeHeHre Mpon3BOIHOMN K
46 UCCIIeIOBaHUIO (QYHKIINI Ha bubmorexa LOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U 3KCTPEMYMBbI
47 [IpumeHnenue npou3BOIHON K bubmuorexa [IOK

HCCIIe0BaHUI0 (DYHKIMHN HA

https://m.edsoo.ru/a8ca5ad4
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MOHOTOHHOCTBb U SKCTPEMYMBI

[IpuMeHeHue pON3BOJHOM K

bubnuoreka [{OK

48 HACCIIENOBAHUIO (PYHKIII Ha
A yniu https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI
[IprmeHeHre Mporu3BOIHOMN K
49 UCCIIeIOBaHMIO (PYHKIIHI Ha bubmorexa LOK
y https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI
Haxoxnenne HanOoJIbIIero U
50 HAaWMEHBIIIETO 3HAYCHUS QYyHKIIUH bubmmorexa LHOK
y https://m.edsoo.ru/fac78{05
Ha OTpe3Ke
Haxoxnenue HanOoIIbIIETrO U
51 HAaWMEHBIIIETO 3HAYCHUS (QyHKIIUN bubmorexa [IOK
y https://m.edsoo.ru/fb6alacf
Ha OTpEe3Ke
Haxoxnenue HauOOJIBIIIETO U
52 HAaUMEHBIIIETO 3HAUCHUS (YHKITUN bubmorexa [IOK
y https://m.edsoo.ru/cffcb7eS5
Ha OTpE3Ke
Haxoxxnenue HauOOJIBIIIETO U
53 HAaUMEHBIIIETO 3HAUCHUS QYHKITUN Bubmorexa ITOK
y https://m.eds00.ru/d9469916
Ha OTpE3Ke
Haxoxnenne HanOoJIbIIero u
54 HaWMEHBIIIETO 3HAYCHUS QyHKIIUH bubmorexa LOK
y https://m.edsoo.ru/ad15000e
Ha OTpe3Ke
Haxoxnenue HanOoIIBIIETrO U
55 HAaWMEHBIIIETO 3HAYCHUS (QyHKIIUN buGnnorexa [IOK
y https://m.edsoo.ru/86adcbfd
Ha OTpE3Ke
IIpumenenue npou3BOIHON IS
p p bu6mmoreka [JOK
56 HaXO0X/I€HUS HAaWIydIlEero

PEIICHMA B IMIPUKJIAAHBIX 3a1a4ax,

https://m.edsoo.ru/13205d80
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JUTSL OTIPEJIEIICHUS] CKOPOCTH
nporiecca, 3alaHHOTO (OPMYIIOH
Wi rpaduKoM

KonrponsHast pabora o Teme

bu6mmorexa [JOK
57 "IIponsBoaHas. [Ipumenenue
p(I)) :I (1: H:Vi[ PHMEHEHH https://m.edsoo.ru/f8ed5f99
IPOU3BOTHON
58 ITepBooOpa3nas. Tabnuna bu6nuorexa LIOK
epBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobpaznas. Tabmauna bubnuorexa [JOK
nepBOOOPa3HBIX https://m.eds00.ru/30c3697b
60 WHrerpan, reoMmeTpuyueckuii u bub6nuoreka LIOK
M3UYECKUN CMBICI UHTErpaja ttps://m.edsoo.ru. c
¢ i P https:/m.ed /391272¢9
61 HHurerpai, reoMeTpUYECKUN U bub6nuorexa [IOK
(u3uUecKuii CMbICT HHTETpasia https://m.edsoo.ru/d359tb5f
2 WHTerpain, reOMeTpUYECKUN U bubnuoreka [JOK
(bU3HYECKU CMBICII HHTETpalia https://m.edsoo.ru/07eb464b
63 Brruucnenue unTerpana mo bubnmoreka [JOK
dbopmyne Hetorona—JleliOnuna https://m.edso0.ru/b9b225¢3
64 Brruncnenue nnrerpana no bubnuoreka [IOK
dopmyne HeroTona—IJleiibuuna https://m.edsoo.ru/b800deb4
65 Beruucnenue uHTerpana no bubnuorexa [JOK
dbopmyne Hetorona—JleliOnuma https://m.edsoo.ru/f5eed075
66 Brruncnenue unTerpana mo bubnmorexa [JOK
dopmyiie Herorona—JleliOHMIIa https://m.edsoo.ru/41da431a
67 CucreMbl TUHENHBIX YPAaBHEHUN bubmmorexa [IOK
https://m.edsoo.ru/b648235a
68 CucreMbl TUHEHHBIX YpaBHEHUN bubmmorexa [IOK

https://m.edsoo.ru/5ab83864
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Pemenne npukiiagHeIx 3a1ad ¢

. bubanoreka [IOK
69 IIOMOIILIO CUCTEMBI JIMHEUHEBIX 3
i https://m.edsoo.ru/add65¢ee5
Pemenue npuknaaHeix 3aga4 c Eub OK
. noImoTexa
70 IMOMOIIBIO CUCTEMBI TUHEHHBIX 1
ypaBHeHii https://m.edsoo.ru/aa5962el
Cuctembl U COBOKYITHOCTH IIEJIBIX,
palKOHANBHBIX, UPPALIUOHATBHBIX,
bubanoreka [HOK
71 IMOKAa3aTeJIbHEIX, 1
. https://m.eds00.ru/48190472
norapu(pMHYECKUX YpaBHEHUH U
HEPaBEHCTB
CuctemMbl U COBOKYITHOCTH IIEJIBIX,
palrOHANBHBIX, UPPALIUOHATBHBIX,
bubanoreka LHOK
72 IMOKAa3aTeJIbHEIX, 1
. https://m.edsoo.ru/2dbd3859
norapu(pMHUECKUX YpaBHECHUH
HEPaBEHCTB
CucTtembl U COBOKYITHOCTH IIEJIBIX,
palOHANBHBIX, UPPALIUOHATBHBIX,
bubanoreka [HOK
73 IMOKAa3aTeJIbHEIX, 1
. https://m.edsoo.ru/7ab8d17¢
norapu(pMUUECKUX YpaBHEHUN U
HEPaBEHCTB
Cuctembl U COBOKYITHOCTH IIEJIbIX,
palMOHANIBHBIX, UPPALUOHATBHBIX,
Bbubanoreka [HOK
74 IMOKAa3aTeJIbHEIX, 1
. https://m.edsoo.ru/81cccfe9
norapu(pMUUECKUX YpaBHEHUN U
HEPaBEHCTB
Hcnons3oBanue rpaduxos Bt OK
. . noImoTeKa
75 (GYHKUMHN 17151 pelieHus] ypaBHEHH 1

Hn CUCTEM

https://m.eds00.ru/039949bf



https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
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Ucnonb3oBanue rpa¢ukoB

bu6mmorexa [JOK

76 HKUWW 7151 pEIIEHUs] YpaBHEHUM
(ymcui A p yp https://m.edsoo.ru/a7d95f79
U CUCTEM
[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEIICHUIO
77 MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3 brbmmorexa LIOK
Ji a https://m.edsoo.ru/ca878deb
pa3IUUYHBIX 00J1acTel HAYKU U
peanbHOU KU3HU
KonTtponsHast pabora o Teme
78 "UaTerpan u ero npuMeHeHHS Bubmmorexa LIOK
P pu" ' https://m.edsoo.ru/471¢735b
Cucrembl ypaBHEHUN
79 Harypasbnsle u 1iesble yucna B bu6nuorexa IIOK
3a7la4ax U3 peajbHOM KU3HU https://m.edsoo.ru/3ceel327
20 HatypanbHble U 11e51ble Ynciia B bubnuorexa [JOK
3a71a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/a35a131d
81 HarypanbHble u 1ienblie yncia B bubnuorexa LIOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/ef10c4{9
2 [Ipu3Haky nenMMOCTH LIEIbIX bu6nuorexa IIOK
qucenn https://m.eds00.1u/51696a67
23 [Ipr3HaKy AETUMOCTH LETBIX bubmuoreka [IOK
qucel https://m.edsoo.ru/fab81c0e
24 [Ipu3Haku 1eIMMOCTH LENbIX bubnuorexa LIOK
qucel https://m.edsoo.ru/ef2c6e43
[ToBTOpenue, 06001IeHNE,
85 cHUCTeMaTH3aIvs 3HAHUI bubnmorexa LHOK
H ' https://m.edsoo0.ru/0312cf8¢
YpaBHeHus
26 [ToBTOpEeHME, 0000IICHUE, bubmnoreka IIOK

cucTeMaTHu3alus 3HaHUM.

https://m.edsoo.ru/247d2fe7
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https://m.edsoo.ru/471c735b
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YpaBHeHust

[ToBTOpeHnue, 06001IeHNE,

bubnuoreka [{OK

87 7.
CHCTEMATHSAIIA SHAHIA https://m.edsoo.ru/e8b87729
YpaBHEeHUs
[ToBTOpEHME, 0000IIECHNE,
88 cUCTeMaTHu3anus 3HaHUU bubmorexa LOK
I ’ https://m.edsoo.ru/1bf2fb98
YpaBHeHuUst
[ToBTOpEeHme, 0600IIECHNE,
. bu6mmoreka [{OK
89 CHUCTEMAaTH3alMsI 3HAaHUH.
https://m.edsoo.ru/9c44cbea
YpaBHeHust
[ToBTOpenue, 06001ICHNE,
90 cucTeMaTu3anusa 3HaHUI bubmnorexa [IOK
I ’ https://m.edsoo.ru/337aad59
YpaBHeHus
[ToBTOpenue, 06001ICHNE,
91 cucTeMaTu3aIusg 3HaHUi bubmorexa [IOK
H ’ https://m.edsoo.ru/a86014el
HepasenctBa
[ToBTOpEeHnue, 060061IeHNE,
92 cucTeMaTu3aIusa 3HaHUI Bubmorexa ITOK
H ) https://m.edsoo.ru/5¢c45a60a
HepasencrtBa
[ToBTOpenme, 0600IIECHNE,
. bu6mmoreka [IOK
93 CHUCTEMAaTH3alMsI 3HAHUH.
https://m.edsoo.ru/19304aba
HepasencrtBa
[ToBTOpenue, o6obIIEeHKE,
94 cUCTeMaTU3alus 3HaHuH buGnnorexa [IOK
1 ' https://m.eds0o.ru/c3d4b282
HepaBeHncrtpa
[ToBTOpenue, 06001ICHNE,
. bubmuoreka [JOK
95 cucremarusanysa 3HaHui. CHUCTEMBI

ypaBHEHUH

https://m.edsoo.ru/a20b8adc



https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
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[ToBTOpenue, o6obmEeHNE,

bu6mmorexa [JOK

96 CI/ICTeMaTI/?auH;{ 3HaHUW. CUCTEMBI 1 hitps://m.edsoo ra/a01 24764
ypaBHEHUH
97 [ToBTOpeHnue, 06001ICHNE, 1 bu6mmoreka [JOK
cucremaTusauus 3HaHuil. OyHKIuu https://m.edsoo.ru/d620c191
08 [ToBTOpenue, 060061IeHNE, | bu6mmoreka [IOK
cucremaTusauus 3HaHuil. OyHKIuu https://m.edsoo.ru/7017196f
99 Hroropas koHTpobHAs paboTa 1 bubmorexa OK
https://m.eds00.1ru/513¢9889
bu6mmoreka [IOK
100 Hrorosas KoHTpoJbHASA paboTa 1 https://m.edsoo. /2276973
O00011eH1Ee, CUCTEMATH3ALUS
101 3HaHUi 3a Kypc anreOpbl 1 Hayas 1 bu6nuorexa [IOK
MaremaTuueckoro ananmsa 10-11 https://m.edso0o.ru/3330f7ef
KJIACCOB
O0001Ienre, CUCTEMAaTH3ALUS
102 3HAHMI 33 Kypc anreOpbl U Haval | bubnuoreka [IOK
MaTeMaTudeckoro anammsa 10-11 https://m.edsoo.ru/cead345e
KJIACCOB
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/a012476d
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJTACC
Koxa .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeJHEro 001mero 00pa3oBaHus
pe3yJbTara
1 Yucna ¥ BBIYUCIICHUS
. OnepupoBaTh NOHATUAMM: PALMOHAIBHOE M JAECUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U J€CSITUYHAs APOOb, IPOLEHTHI
- BremmonHATe  apudmMeTHdeckue omepanud € PaldOHAIBHBIMH |
. JeMCTBUTENLHBIMU YHCIIaAMU
13 BbimonHATe  npuOMMOKEHHBIE  BBIYMCICHMS, HUCIOJIb3Yys  IpaBUIIa
' OKpYIJICHUS, 1e]1aTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUN
OnepupoBaTh NOHATUAMU: CTENIEHb C LIEJIBIM MOKa3aTeleM, CTaHJapTHas
14 (dopma 3anucH eHCTBUTENBHOIO YHCIIA, KOPEHb HAaTYpPaJbHOW CTEIEHH;
. UCTOJIb30BATh MOAXOAIIYIO (POPMY 3aIUCH JACHCTBUTENBHBIX YHCEN JUIS
peleHysl MPAKTUYECKUX 33134 U IPEJCTaBICHUs JAHHBIX
OnepupoBaTh MOHSTUSIMH: CHUHYC, KOCUHYC M TaHTE€HC MPOU3BOJIBHOTO
1.5 yIia; KCIOJIb30BaTh 3allUCh HPOM3BOJBHOIO yrja dYepe3 oOpaTHbIe
TPUTOHOMETpHUECKHE (PyHKINUU
2 YpaBHEHHsI 1 HEpABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMoHaIbHOE, UppaltoHAIbLHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
55 BeimonsATe mpeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAKECHUH H
' pelaTh TPUrOHOMETPUUYECKHE YPAaBHEHUS
BeimonHATe npeoOpa3oBaHus LENbIX, PAUOHAIBHBIX U UPPALlMOHAIBHBIX
23 BBIDAKEHUI M pELIaTh OCHOBHBIE THIBI LEJbIX, PALUOHAIBHBIX H
UppalMOHAIbHBIX YPaBHEHUH U HEPABEHCTB
54 [IpumeHsTh ypaBHEHUS W HEpPaBEHCTBA JJI PEIHICHHUS MaTeMaTHYEeCKUX
' 3aJa4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peaslbHOM KU3HU
MogenupoBaTh peajibHble CUTyallMM Ha S3bIKE aureOpbl, COCTaBIAThH
2.5 BBIPAYKEHUS, YPAaBHEHHUS, HEPABEHCTBA 110 YCJIOBUIO 3a/1a4yM, UCCIIEIOBATh

MMOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUCM allrrapara anre6pbl




3 OyHKIMU U TpaduKH
OnepupoBarh TOHATHAMH: (QYHKIHS, CHOCOOBI 3amaHusi (QyHKIHH,
3.1 o0jacTh OMpelNeleHuss W MHOXKECTBO 3HaueHud GyHKIuU, Trpadpuk
(byHKIMH, B3aMHO 0OpaTHbIE (DyHKITHH
12 OnepupoBarh MOHATHSIMH: YETHOCTh M HEUYETHOCTh (YHKIUH, HYIU
. (GyHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnons3oBath rpaduku GyHKINN TSl pelIeHUsT ypaBHEHUH
14 Crpouts W uuTath TrpadUKH JMHEHWHOW (YHKIIUU, KBaJAPATUIHOU
. (GyHKIMH, CTENEHHOHN (PYHKIMH C IIeTTBIM MIOKa3aTeIeM
Hcnonb3oBath rpaduku GyHKIUN A7 KCCIEIOBAaHUS MPOIECCOB H
15 3aBUCUMOCTEHN TMPHU PEIICHUH 3a1ad U3 APYTUX y4eOHBIX MPEIMETOB U
' peaNibHOM  JKWM3HM, BBIpaXaTth (GopMyiamMu 3aBUCHMOCTH  MEXKIY
BEJIMYNHAMU
4 Havana maTemaruueckoro aHanusa
il OnepupoBarTh TOHATHUSMHU: TOCIEIOBATEIILHOCTD, apudMeTHdecKas u
. reoMeTpuuecKas Mporpeccun
OnepupoBaTh NOHATUAMU: OECKOHEUHO YOBIBaIOIIas TeoMeTpUYecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOIIEH TE€OMETPUUCCKOM
MIPOrpeccuu
4.3 3agaBaTh MOCIIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOaAMU
4 Hcnonb30Barh CBOMCTBA MOCIEIOBATEIIBHOCTEH MW MPOTpPEcCUid st
' pelIeHus pealibHbIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa U JIOTHKA
5.1 OnepupoBath NOHATUAMHU: MHOXECTBO, OTIEpAI[MH HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT MAJisi OMHCAHUS
5.2 pea’bHBIX MPOILIECCOB U SBJICHHUM, MPU PEIICHUM 3a7ad U3 JIPYTUX
y4eOHBIX TIPEIMETOB
53 OnepupoBaTh  TOHATUSMHU:  OIpeNEJeHHE, TeopeMa, CJEACTBUE,

J0Ka3aTCJIbCTBO




11 KIIACC

Kox
NpoBepPsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeiHero o01ero oopa3oBaHus

1

Yucna ¥ BEIYUCICHUS

1.1

OnepupoBaTh MOHATHUSMU: HATYpaJIbHOE, IIEJIO€ YHCIIO; HCIIOIh30BaTh
MPU3HAKU JEIMMOCTU LIEJIbIX YMCEJ, Pa3joKeHHE YHClia Ha TMPOCTHIE

MHOXUTCIIN OJId PCIICHUA 3aaa4

1.2

OnepupoBaTh MOHATHEM: CTENIEHb C PallMOHAJILHBIM IT0Ka3aTeIeM

1.3

OHGpI/IpOBaTI) IIOHATUAMMU: J'IOFapI/I(l)M qHuciJia, JCCATUYHBIC n

HaTypaJIbHbIE TOTapU(PMbI

ypaBHeHI/IH U HCPAaBCHCTBA

2.1

[IpuMeHATh CBOWMCTBA CTENEHW LIS TPEeOoOpa3oBaHUS BBIPAKCHUH,
ONneprupoBaTh IMOHATHAMU: IMOKA3ATCIBHOC YPABHCHHEC U HCPABCHCTBO,

pe€maTh OCHOBHBIC THUIIBI ITIOKA3aTCIIbHBIX ypaBHeHPIfI 1 HCPABCHCTB

2.2

BoeimonHsaTe mpeoOpazoBaHusl BBIpAXEHHM, COAEpKAIUX JIOTapU(MBbL;
OTIEpUPOBATH MOHATUAMHU: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;

peliaTh OCHOBHBIE TUITBI JJOTapU(PMHUUECKUX YPaBHEHUIN U HEPABEHCTB

23

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTb NOHATHUAMU: CHCTEMa JIMHEHHBIX YypaBHEHHH U €€
peLICHUE; UCIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM I PEILICHUS

MPAKTUYCCKUX 3aaa4

2.5

Haxomute  pemeHMs  OPOCTEHINMX  CUCTEM M COBOKYITHOCTEH

pairOHAJIbHBIX ypaBHeHI/Iﬁ H HCPABCHCTB

2.6

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE ajreOpbl, COCTAaBIISTH
BBIPQXCHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCJIOBMIO 3a]1a4H,
HCCIENA0BATh ITOCTPOEHHBIE MOJEIM C HCIIOJb30BAaHWEM amnmapara

anreOpbl

OyHKIUHN U TpapUKU

3.1

OnepupoBaTh MOHATHSAMHU: HEPHOANYECKAs (QYHKIHS, MPOMEXKYTKH
MOHOTOHHOCTH (YHKLIMH, TOYKH IKCTpeMyMa (yHKIMH, HauOoJibllee U
HauMeHblllee 3HaueHUsI (PyHKIMU Ha MPOMEXKYTKE; MCIIOIb30BaTh UX JUIA

ucclieIoBaHus (PyHKIUM, 3aJJaHHOM rpadukom

3.2

OnepupoBaTh MOHATUAMHU: TPAPHUKH ITOKA3aTEIbHON, JIOTapUPMHIECKON 1




TPUTOHOMETPUUYECKUX (DYyHKIMI; H300pakaTb HMX Ha KOOPAMHATHOM

IIJIOCKOCTH U HUCIIOJIB30BAaTh JIA PCHICHUA ypaBHeHI/Iﬁ " HCPABCHCTB

N300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH TpaUKH JHMHEHHBIX

33 YpPaBHEHUH M HCIIOJIb30BATh MUX U DPELIEHUS CHCTEMbl JMHEHHBIX
YpaBHEHUU
34 Hcnons3oBath rpaduku (yHKUMNA A7 HCCIEIOBAHMS MPOLIECCOB H
' 3aBUCUMOCTEHN U3 APYTUX Y4eOHBIX AUCLUILIINH
4 Havana maTremaTH4eCcKOro aHaiausa
OnepupoBaTh MOHATUSAMHU: HENpEepbiBHAS (YHKIUSA, MPOU3BOIHAS
4.1 (YHKIMH, HWCIOJIB30BaTh T'E€OMETPUUECKHH H  (DU3UYSCKUNA CMBICI
IIPOM3BOJHOMN Ul PELIECHNUs 3a1a4
42 Haxoauth  MpoOU3BOJIHBIE  AJIEMEHTApPHBIX  (DYHKUIMNA, BBIYUCISATH
' IIPOU3BOJHBIE CYMMBI, IPOU3BEACHMSI, YACTHOTO QYHKIUIT
Hcnonp30BaTh TPOW3BOAHYIO Ui WCCIEAOBAaHHWS  (QYHKIUM Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHSTh PE3yJIbTaThl UCCIEIOBAHUS K
MOCTPOEHHUIO rpapuKoB
44 Hcnonp30BaTh MpOU3BOIHYIO ISl HAXOXKJIEHUS HAWIY4LIETO PEUIeHMs B
' MPUKJIAIHBIX, B TOM YHCJIE COLMATIBHO-O)KOHOMHYECKHUX, 3a7a4ax
45 OnepupoBaTh NOHATUAMU: TepBooOpa3Hass M MHTErpaj; IOHUMATh
' reOMETPUYECKU B (PU3NYECKHI CMBICIT HHTETpaja
46 Haxonute mepBooOpa3zHble 3J€MEHTapHBIX  (YHKLUUH, BBIYHCIATDH
' uHTerpai mo gopmyne Hetorona — Jleitoaua
47 Pemarp npukianHbele 3a1a4u, B TOM YHUCJIE COLUAIBHO-3KOHOMUYECKOTO

u (bHBquCKOFO XapakTepa, CpeACTBAMH MATECMATHYCCKOI'O aHaJIn3a




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIACC
IIpoBepsiemMblii 31eMeHT COAEPKAHUSA
Kon
1 Yucna v BBIYUCICHUSA
Panyonanehele  yncna. OOBIKHOBEHHbIE M JECSATUYHBIE JPOOM, IPOLEHTHI,
OecKOHEYHbIE  NepUoAMYEcKHe  Opobu.  ApupMETHYEeCKHEe  Omepauud ¢
1.1 paLMOHATIBHBIMU YHCIIaMH, IpeoOpa3oBaHUs YUCIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil M MPOILEHTOB JUISl PEIICHUs MPUKIIAIHBIX 33734 M3 Pa3IUYHBIX OTpacieu
3HAHUU U PEATHHOU KU3HU
JelictBuTenpHble  yMchaa.  PanuMoHanmpHBlE W HMppalMOHAJIbHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JACHCTBUTEIbHBIMH unciaaMu. [IpuOmmxEéHHbIC
BBIUUCIICHUS], IPAaBUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIECHUI
Crenenn ¢ nensiM mokazatenem. CranmapTHas ¢opma 3alucH JeHCTBUTEIBHOTO
1.3 yucia. Mcnonb3oBanue moaxofsmei GopMbl 3alHCH ACUCTBUTEIbHBIX YHCET JUIS
peleHHs MPAKTUYECKHX 3a/1a4 U IPECTaBICHUS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypajdbHOU cTeneHH. [leiicTBus ¢ apupMeTHUECKUMHU
. KOPHSIMM HaTypajibHON CTENIEHH
s CuHyC, KOCHHYC M TaHIE€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIe€HC YHUCIIOBOIO apryMeHTa
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHbIE IPEOOPA30BaAHUS
55 [TpeoOpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHue, KopeHb ypaBHEHHs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
. WHTEPBAJIOB
24 Pemienue nenbix U 1poOHO-pallMOHAIBHBIX YPAaBHEHHI U HEPABEHCTB
2.5 Pemenue uppanoHanbHbIX YpaBHEHUI U HEPABEHCTB
2.6 Pelienue TpUroHOMETpUYECKUX YpaBHEHUH
57 [TpuMeHeHHe ypaBHEHMH U HEPABEHCTB K PEILICHUIO MaTeMaTHUECKUX 3a/1ad U 3a/1a4
. U3 PA3MUYHBIX 00JIACTeH HAYKU U pealIbHON KU3HH
3 OyHKIUHN U TpadUKU
31 Oynkims, cnocoObl 3amanus ¢yHkiuu. I'paduk ¢yHkumu. B3aummuo oOparHbIe

byHKIMHA




19 Ob6nacte ompeneneHuss M MHOXKECTBO 3HaueHUW QyHkuuu. Hymu QyHkumm.
. [TpomexyTKH 3HaKONOCTOSAHCTBA. YETHBIC U HEUETHBIC (PYHKLIUU
13 CrenenHass (yHKIMS C HaTypajJbHBIM M LEJNbIM IOKa3zaTeneM. EE cBoiicTBa u
‘ rpa¢uk. CBoiicTBa U rpa)uK KOPHS /1-0U CTETIEHU
14 TpuroHomeTpuveckas OKPYKHOCTb, ONpEACTICHHE TPUTOHOMETPHUYECKUX (DyHKIHIA
' YHCJIOBOTO apryMeHTa
4 Hayana maTeMaTn4eckoro aHaausa
il ITocienoBaTeabHOCTH, CIIOCOOBI 3aaHUs MOCIeHOBaTeIbHOCTEH. MOHOTOHHBIE
. II0CJIE0BATEIbHOCTH
Apudmernueckass U TeoMeTpHuUecKass mporpeccud. beckoHeuHo yObIBaromias
42 reoMmerpuueckas nporpeccus. Cymma OecKOHEYHO YOBIBAIOLIEH TeoMeTpUYecKOou
' nporpeccun. Dopmysna CI0XKHBIX MpOLEHTOB. lcrnonp3oBaHue nporpeccuu Ais
pellIeHus peabHBIX 3a7a4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepauuu HaJl MHOXecTBamH. Jluarpammsl Oiinepa — Benna.
5.1 IIpuMeHEHnE TEOPETUKO-MHOKECTBEHHOIO amnmapara s ONHUCAaHMs pPealbHBbIX
IIPOLIECCOB U SIBJICHUI, IPU PELICHUHN 33]1a4 U3 JIPYTUX yUYeOHBIX PEAMETOB
52 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTeIbLCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucia v BBIYUCIICHUS
1.1 HarypanbHble 1 nenbie ynucna. [Ipu3Haku 1eIUMOCTH HEIbIX YUCEeN
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3aTeneM. CBOMCTBA CTETICHU
1.3 Jlorapudm yucna. Jlecatnynbie 1 HaTypajgbHbIE JOrapudMbl
2 YpaBHEHHUs 1 HEPABEHCTBA
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2.4 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
"6 CucreMbl JIMHEMHBIX ypaBHEHUH. PelieHue mNpuKIaaHBIX 3a7ad C IIOMOIBIO
. CHUCTEMBI JINHEWHBIX YPAaBHEHHI




2.7 CucreMbl ¥ COBOKYITHOCTH palliOHATIbHBIX YPABHEHUI U HEPABEHCTB
)3 [IpuMmeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKHX 3a]a4
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3 DOyHKINUK U TpaPUKH
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3.1 MakcumyMbl ¥ MHHUMYMbI (GyHKnud. HauOonblnee M HauMeHbIee 3HAUYCHUE
(GYHKLHU HAa IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaduKu
33 [ToxazarenbHas u Jorapudmuyeckas GyHKINU, X CBOMCTBA U IrpaduKu
34 Hcnonp3oBanue rpa¢ukoB GyHKIUHN A5 pELICHUS] YpaBHEHUH U TMHEHHBIX CUCTEM
Hcnons3oBanne rpadukoB  (QYHKIWA I UCCICIOBAaHHMS  NPOIECCOB H
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT IPU PEIIEHUM 337ad U3 JAPYIHX Yy4eOHBIX
MPEIMETOB U PEAIbHOM KU3HU
4 Havana maremaTH4ecKoro aHanmsa
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' CYMMBI, IPOU3BEJCHHS U YACTHOTO (DYHKIUI
[IpuMeHeHHe TPOW3BOAHON K HCCIIENOBaHUIO (YHKIMI Ha MOHOTOHHOCTH H
4.4 3KCTpeMyMbl. HaxoxaeHue HauOoJbIIero ¥ HaMMEHBUIETo 3HaueHUs (QyHKIMHU Ha
OTpe3Ke
[TpyuMeHeHre NPOU3BOIHOM I HAXOXKJIEHUS HAWITYUIIEro pelIeH!s B IPUKIIAAHbBIX
4.5 3ajjayax, A ONpeeNeHHs CKOpOCTH Ipoliecca, 3aJaHHOro QopMmysoil wuiam
rpadukom
4.6 [TepBooOpasnas. Tabnuia nepBooOpa3HBIX
47 WuTerpan, ero reoMeTpuyeckuil U pusnyeckuii cMpici. BerunciaeHne uHTerpaia mno

dbopmyne Hetotona — JleliOnura




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3y/JbTAaTaM O0CBOCHUS
NPOBEPsIEMOro OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl CPEHEro 0011ero
TpeOoBaHus o0pa3zoBaHus

Biagenue meronamMu J0Ka3aTenbCTB, AJITOPUTMAMM PELICHUS 3a7ad;
yMeHHe (opMyIMpoBaTh M OMNEPUPOBATH MOHATUSMHU: OIpEIesICHUE,
aKCHOMa, TeopeMa, CJECACTBUE, CBOMCTBO, IIPU3HAK, [10Ka3aTeNIbCTBO,
paBHOCUJIbHBIE (POPMYIMPOBKU; IPUMEHSATH UX; YMEHUE (HOPMYIUPOBAThH
0o0paTHOE W IMPOTHBOIIOJIOKHOE YTBEpXKJEHHE, NMPUBOAUTH NMPUMEPHI U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTeMAaTHYECKOW WHIYKIHH;
IIPOBOJUTH  JIOKA3aTEIbHBIE PACCYKAEHUA IIpU PELICHUM 3a1ady,
1 OLICHUBATh  JIOTMYECKYH)  IPaBUJIBHOCTb  PACCYXKICHUN; YMEHHE
OIIEpUPOBATh MOHATUAMU: MHOKECTBO, IIOJAMHOXECTBO, ONEpaluu Hajl
MHOXECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JJIs OIHMCAaHUs PEANIbHBIX MPOLECCOB U SABJICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4YMCIE M3 JAPYTUX YYEOHBIX TMPEAMETOB; YMEHHE
OINepHUPOBaTh MOHATHAMM: rpad, CBA3HBINA rpad, AepeBo, LUKI, Tpad Ha
TUIOCKOCTH; YMEHHME 3a/1aBaTh M OIHUCHIBATh Tpadbl Pa3InIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAaTh I‘pa(bbl IIpU pCUICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSIMH: HATYPAIbHOE YHCIIO, LEI0E YHCIIO,
CTENEHb C LIEeJIbIM [T0Ka3aTeIeM, KOPEeHb HaTypalbHON CTENEHHU, CTEIIEHb
C palMOHAJBHBIM  MOKa3aTejleM, CTeNeHb C  JIEUCTBUTEIbHBIM
nmokaszareieM, Jorapudm YHCIa, CHHYC, KOCHHYC ¥  TaHIEHC
MIPOU3BOJIBHOIO 4YHUCJA, OCTAaTOK I0 MOJIYJI0, PalUMOHAIBHOE YHCIIO,
UPpPALMOHAILHOE  YWCJIO,  MHOXKECTBA  HATypaJlbHBIX,  LEJbIX,
palMOHANbHBIX, JEHCTBUTEIbHBIX YHCENI; YMEHUE MCIOJIb30BaTh
2 MIPU3HAKU JI€JIMMOCTH, HAaUMEHBIIMM OOIIMI AEIUTENh U HauMEHBIIIEE
oOmiee kpatHoe, anropuT™M EBKinja npu permieHuu 3ajgayd; 3HaKOMCTBO C
pa3IMYHBIMM ~ NO3UIMOHHBIMM  CUCTEMAMM  CUUCJIEHMS;  yMEHHE
BBITIOJHATH BBIYMCIICHUE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTENeHSAMH M Jiorapupmamu, Mpeodpa3oBaHuss APOOHO-PALMOHATBHBIX
BBIPAXXCHUI; YMEHHE ONEPUPOBATH NOHATUSAMHU: IOCIIEIOBATEIbHOCTD,
apupmeTnyecKas nporpeccus, reoMeTpHUUecKast nporpeccus,

OeckoHEYHO yObIBaloIlas TeoMeTpuYecKass IpOrpeccus; YMEHHe




3aJ1aBaTh MOCJIEOBATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dbopMy; yMeHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COMPSIKEHHBIE KOMILJIEKCHBIE YKCIIa, MOAYJb U apTYMEHT KOMILIEKCHOTO
yuciaa, ¢GopmMa 3aluCHd  KOMIUIEKCHBIX 4ucen (TeoMmeTpuyeckas,
TpUrOHOMETpHUUYEecKass U  anreOpavueckas); YMETb  IPOU3BOAMTH
apupMeTHYeCKre IeHCTBUS C KOMIUICKCHBIMH YHCJIAMH; IMPUBOAMUTH
IpUMEpPhl  HCIOJIb30BAHMUSA  KOMIUIEKCHBIX  YHCEN,  ONEepUpoBaTh
NOHATHAMM: MaTpuma 2x2 wm  3X3, oOIpenenuTenb  MaTpULbI,

FGOMCTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHune omnepupoBaTh MOHATHUSMU: PAMOHAIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHble, CTEINEHHbIE, JIOTapu(pMUUEeCcKre, TPUTOHOMETPHUUECKHE
ypaBHEHHS M HEPABEHCTBA, HUX CHCTEMbI, YMEHHE OIEPUPOBATh
MOHSTUSIMH: TOXAECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWJIHHOCTH
YpaBHEHUI, HEpPaBEHCTB U CHUCTEM; YyMEHHE pellaTb YpaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IOMOINBIO PA3NIMUHBIX TMPUEMOB; pEIIaTh
YpaBHEHHS, HEPABEHCTBA U CHCTEMbl C TapaMeTpoM; MPHUMEHSThH
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELIECHUsS MaTeMaTHYECKUX

3aJla4 1 3aaa4 U3 pa3INdIHbIX obnacreit HAaYKHU U peanLHoﬁ KHN3HU

YMeHrue omnepupoBaTh TOHATHSIMH: (QYHKIUS, YETHOCTH (DYHKITUH,
NEPUOIMYHOCTD (PYHKIIUHM, OrpaHHYEHHOCTh (PYHKIIUH, MOHOTOHHOCTD
GyHKIHMH, SKCTpeMyM (YHKIIMH, HAaUOOJbIIIee U HAUMEHbBIIIee 3HAYCHUS
(GYHKIMU HA IPOMEKYTKE, HeMIpepbIBHAS (DYHKIHS, aCHMOTOTHI rpaduka
GbyHKIMH, TIepBas ¥ BTOpas MPOU3BOIHAS (YHKIIUH, TEOMETPUYCCKUIA U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpaszHas, OINpeneTEHHBIN
WHTETpal, YMEHHE HaXOIUTh aCHUMOTOTHI Tpaduka (YHKIUH; YMEHHE
BBIUUCIIAT  TPOM3BOJHBIC CYMMBI, NPOHM3BEACHHUS, YACTHOTO H
KOMITO3UITUN (YHKIMH, HAXOJUTHh YpaBHEHHE KacaTeJbHOW K TpaduKy
(GYyHKIMU; yMEHUE HaXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO ISl HWCCIEAOBAaHUS (YHKIUH,
HaXOJUTh HauOOJbIIME W HAUMEHBIIWE 3HAYCHUS (YHKIMHA; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJH30BAHUEM amapaTa MaTeMaTHYECKOTO
aHanuu3a; TMPUMEHATh IPOU3BOAHYIO JUISI HAXOXKICHHUA HAMIYYIIero
pelieHusi B TPUKIAIHBIX, B TOM YHUCIIE COIUAIBLHO-DKOHOMHYECKHX H
bu3MYeCKUX 3a7a4ax; HAaXOAUTh TUIOMIAIU U 00BbEMBI QUTYDP C TTIOMOIIBIO

HHTCrpaga; NpuBOAUTL NPHUMEPbI MAaTEMATUYCCKOIO MOJACIIMPOBAHUA C




OMOUIbI0 AU PepeHInaTbHbIX YPABHEHUN

YMeHne onepupoBaTh TMOHATHAMH: Tpaduk QyHKIUH, OOpaTHas
GyHKUIMS, KOMIO3UIMS (YHKUUH, JUHEeHHas (yHKIMs, KBaJpaTU4Has
byHKIHA, panuoHagbHast byHKIHA, CTETIEHHAsI byHKIMS,
TPUTOHOMETpUYECKHE  (PYHKIUHM, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3aTelnbHas | Jorapudmuyeckas (YHKIHH; YMEHHE
CTPOUTH TpapUKH HM3Y4YEHHBIX (YHKLUUH, BBIIOJIHATH IMpeoOpa3oBaHUs
rpaduKoB (YHKIUH, UCTIONB30BaTh TPAPUKH JJIs U3yUEHHsI TIPOIIECCOB H
3aBUCUMOCTEH, NpU pellleHUH 3ajad U3 JAPYTruX Y4eOHBIX MPEIMETOB U
3a7a4 M3 peabHON JKU3HU; BBIPAXaTh (POPMYJIaMH 3aBUCHIMOCTH MEXIY
BEJIMYMHAMH; UCIOJIB30BaTh CBOMCTBA W Tpapuku (QyHKUMH JUIs
peleHns ypaBHEHHIA, HEPABEHCTB U 3a/1a4 ¢ MapamMeTpaMu; U300pakaTh
Ha KOODJAMHATHOM IIJIOCKOCTM MHOXKECTBA PpELICHUH YypaBHEHMIA,

HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 33JaYd pPa3HbIX THUIIOB (B TOM 4MCIIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HaJIOTH, 33J1a4y U3 00JIaCTU yIPaBJIEHUS JUYHBIMU U CEMEHHBIMU
(dbuHaHCaAMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHS, HEPABEHCTBA U HX
CUCTEMBI IO YCJIOBUIO 3a/layH, MCCJIEN0BaTh IOJYUYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh PE3yJbTaTOB; yYMEHHE MOJEINPOBAThH
peaJIbHbIE CUTyallud Ha SI3bIKE MATEMaTHKH; COCTaBISATh BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3aJ]1a4H,
UCCIIEI0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJB30BAaHHUEM alapara

anreOpbl, UHTEPIIPETUPOBATH MOTYUSHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATHIMU: cpeiHee apudmeTuyeckoe, Meuana,
HauOoJpIllee M  HAaWMEHblIee 3HAYeHHUs, pasMmax, JUCHepcHs,
CTaHJIaPTHOE OTKJIOHEHHWE YHCJIOBOrOo Habopa; yMEHHE U3BIEKaTh,
MHTEPIPETHPOBaTh HH(GOPMAIMIO, TMPEACTaBICHHYI0 B Taliuuax, Ha
Juarpammax, rpaukax, OTpaskarollyo CBOMCTBA pealibHbIX MTPOLECCOB U
SBJICHUI; TIPEICTABIATh HH(POPMALIUIO C TIOMOIIbIO TAaOJIHIl U AUArpaMM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JaHHBbIE, B TOM YHCJIE C MPUMEHEHHEM
rpaduuecKuX  METOJOB UM  AJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOJIOAEHHMS C TIOMOINBIO JAMarpaMm

pacceuBaHusd 1 JIMHEMHOM perpeccuun

YMeHHe OIepupoBaTh MOHATHAMU: CIyYaWHBIA ONBIT W CIIy4ailHOE




COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSATHOCTh C MCIIOJB30BaHUEM TIpaUUeCKUX METO/I0B; HPUMEHSThH
(GOopMyJIbl CIIO)KEHHUST M YMHOXKEHHUS BEpOSITHOCTEH, (opMyiy MOIHON
BEPOSATHOCTH, (popmyity bepHynu, komOuHaTOpHBIE (GaKThl U (HOPMYJIBL;
OLICHUBATh BEPOSITHOCTU pEaJbHBIX COOBITUN; yMEHHME ONEepUpPOBATH
NOHATUAMM: Cly4yailHash BEJIWYMHA, PpaCIpeNeIeHUe BEPOSTHOCTEM,
MaTeMaTHYeCKOe OKHUJaHHUe, IUCIEpPCHUs M CTaHJApPTHOE OTKIOHEHHE
CllyyallHOM BeIMYMHBI, (YHKLIUU paCHpelesieHus] U  IUIOTHOCTHU
PaBHOMEpPHOr0, TOKa3aTeIbHOTO W HOPMAaJbHOTO pacIpe/ieeHHI;
YMEHHE MCNOJIb30BaTh CBOMCTBA M3YyYEHHBIX paCHpeleNIeHuN JUIs
pelleHns 3aJa4y; 3HAKOMCTBO C IOHATHUSAMHU: 3aKOH OOJBIIMX YHCET,
METObl BBIOOPOYHBIX HCCIIEOBAHUN; yMEHHE TPHUBOJAUTH MPUMEPHI
MPOSIBJIICHUST 3aKOHA OOJIBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSAMHU: COUETAHHE, TIEPECTAHOBKA,
YHUCJIO COYETaHUM, 4YMCIO0 NepecTaHoBOK; OuHOoM HrploToHa; ymeHue
HNPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCyXACHUS Ul PEeLIeHUs 3a1a4;
OLICHUBATh BEPOATHOCTH peabHbIX COOBITHI; COCTaBJISATh

BCPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATDH HOHy‘IGHHLIﬁ pe3yiibTaTt

YMeHue onepupoBaTh MOHATUSMHU: TOYKa, NpsMasi, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIJIa, IUIOCKMHA yroi,
JIBYTPaHHBIA yTOJ, TPEXTPAaHHBIM Yroj, CKPELIUBAIOLIUECS NpPSIMBIE,
NapajuIeIbHOCTh U NMEPHEHIUKYJSIPHOCTh MPSAMBIX U IUIOCKOCTEM, yroin
MEXIy MNPSAMBIMH, YTOJ MEXKAY HPSIMOH U TUIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMHU, PACCTOSTHUE MEXKY IIOCKOCTSIMU; YMEHHE MCIOIb30BaTh MPH
pelIeHnr 3a7a4 U3y4eHHbIE (PAKThl M TEOPEMBI TUIAHUMETPUU; YMCHHE
OLICHUBATh  pa3MEpbl OOBEKTOB  OKPYXKAIOIIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUEe MOJEIN C IOMOIIbI0 TE€OMETPUUYECKUX MOHATHH WU

BCJIIMYMH, PCIIATh CBA3aHHBIC C HUMHU IPAKTHYCCKUEC 3a1a4u
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YMeHue omnepupoBaTh MOHATHSAMU: IUIOMIAAb (UTYPBI, 00BEM (UTYPHI,
MHOTI'Or'paHHUK, HpaBI/IJ'IBHLII\/'I MHOI'OIrpaHHUK, CCUCHUC MHOI'OI'paHHHKA,
Ky0, MapajulelienuIies, Npu3Ma, NUpamMuaa, (Gurypa u IMOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, miomans chepsl, IUIOMmaab
MOBEPXHOCTH THPAMHIBI, TPU3MBI, KOHycCa, IWIMHApA, 00BEM Kyoa,
IPSAMOYTOJIBHOIO MapajuleleNueaa, MUpaMuabl, IPU3MblL, LUIUHIpA,

KOHYca, IIapa, pa3BEPTKA MOBEPXHOCTU, CEUYECHUS KOHYCa U LMIMHIpA,




NapajuleJIbHbIE OCH WM OCHOBAHMIO, CEYCHHME IIapa, IUIOCKOCTD,
Kacaromasics cdeppl, LUIMHIPA, KOHYCAa; YMEHHE CTPOUTb CEeueHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAHHUKH, (UTYPbl U IOBEPXHOCTH
BpALCHUs, UX CCUCHMs], B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSATH CBOMCTBA r€OMETPUUYECKUX (PUTYp, CAMOCTOSITENHHO
(bopMyIMpOBATEH OINpPEEICHUS U3Yy4aeMbIX (UTyp, BBIABUIaTh FMIIOTE3bI
0 CBOICTBaxX M MpU3HAKAX T'€OMETPUUYECKUX (UTYp, OOOCHOBBIBATH WM
OnpoBepraTh MX; YMEHHME MPOBOAMUTH Kiaccuukauuoo @uryp mo
pa3IMyYHBIM IpU3HAKaM, BBINOJIHATH HEOOXOJUMBIE JIOMNOJHUTEIbHBIE

MOCTPOEHUS
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YMeHHue OnepupoBaTh TOHSATHSIMH: JBHUKCHHE B IPOCTPAHCTBE,
NapajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHME MOA00Ms, TOM00HBIE (QUTYPBI; YMEHHE
pacro3HaBaTh paBHbIC W MOJOOHBIE (UTYPHI, B TOM YHCIIE B TPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
MpH PEIICHWH 3a7a4; HaXOJUTh TeOMETPUYECKUE BEIWYUHBI (JITMHA,
yroll, IUIoImaab, OOBEM) TPU pPEHICHHH 3a1a4 W3 APYTruX Y4YeOHBIX
MPEIMETOB M U3 PEATbHOMN KU3HHU; YMEHHE BBIUUCIISITH T€OMETPUICCKHE
BEJIMYMHBI (JJTMHA, YTOJ, IUIOMAAb, OOBEM, TUIOIIAIb MOBEPXHOCTH),
UCTIONB3Ysl HM3y4YeHHBbIE (OPMYIBI M METOMABI, B TOM YHCIE: IUIOIAIb
MIOBEPXHOCTU MUPAMHIBI, TIPU3MbI, KOHYCA, IIJIMHAPA, IUIOMaab chepsr;
00BEM Ky0a, TPSIMOYTOJBHOTO IMapauIeeIUIed, MTHPAMUJIbI, TPU3MEI,
IWIMHIPA, KOHycCa, Iapa; YMEHHE HaXOIUTh OTHOUICHHWE OO0BEMOB

noJ00HBIX (uryp
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YMeHue onepupoBaTh NOHITUAMU: NPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAHMHATBHI BEKTOPAa, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpAa HAa YHUCIIO, PA3JIOKEHHE BEKTOpa Mo Oaswucy,
CKAJIPHOE TPOU3BEIACHUE, BEKTOPHOE NPOU3BEIACHHUE, YTON MEXKAY
BEKTOpaMU; YMEHHE UCIOJIb30BAaTh BEKTOPHBIA U KOOPAUHATHBIN METO
JUISL pelIeHUs] TeOMEeTPUYECKHMX 3aJady M 3aJady JApPYrux Y4yeOHbIX

MpEeIMETOB
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YMmenue BLI6I/IpaTB HO,Z[XOI[?IH.IHIZ MEeTOod JIs1 PpCHICHUA  3ald4u,
IMIOHUMAaHHUEC 3HAYUMOCTHU MAaTCMATUKKW B M3YUCHUH TMPUPOJHBIX U
OGH.[CCTBCHHLIX npoueccoB H“ HBHCHHﬁ; YMCHHUEC  pacClio3HABATb
IMPOSABJICHUEC 3aKOHOB MAaTCMATUKH B HCKYCCTBC, YMCHHC IIPHUBOJUTH

IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM H  MHUPOBOU




MaTE€MaTHYECKOW HayKH

IHEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
Kon
1 Yucna v BBIYUCIICHUS
1.1 Hatypanbesble u nensle yncna. [Ipu3Haky AeIMMOCTH HEIbIX YUCE
- Panmonanpupie uucna. OOBIKHOBEHHbIE U JECSITHUYHBIE JIpOOH, TMPOICHTHI,
. OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. J[eHcTBUA ¢ apupMeTHIECKUMU
' KOPHSIMHM HaTypajlbHON CTEeHU
14 Crenens ¢ 1enbiM nokaszateneM. CTeneHb ¢ palnoOHaAIbHBIM Moka3aTeneM. CBoMCTBa
. CTENEeHU
s CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHT'€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudwm yucina. JlecaTnaHblie ¥ HATYpaTbHBIC JTOTapU(HMBI
JeiictButenbHbie  uynciaa. ApupMETHYECKHE OIepaluu C JACHCTBUTEIHHBIMU
1.7 ymuciamu. [IpubnnxEHHble BBIYUCIICHUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OIICHKA
pe3yJibTaTa BBIYMCIIEHUN
1.8 [IpeobpazoBanue BeIpaKeHUHA
1.9 KommuiekcHbie uncna
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 Lenble 1 IpOOHO-palIMOHANBHBIE YPABHEHUS
2.2 UppannonanbHbie ypaBHEHUS
2.3 TpuroHomMeTpu4ecKre ypaBHEHHUS
2.4 [TokazarenbHble U JOrapuPMUUECKHE YpaBHEHUS
2.5 Llenpie u 1poOHO-palMOHATIFHBIE HEPABEHCTBA
2.6 HppanmonanbHbie HEpaBEHCTBA
2.7 [lokasarenbHble U JIorapupMUUIECKIE HEPABEHCTBA
2.8 TpuroHomeTprudecKue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuua cucteMsl TMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTpUIbl




3 OyHKIMU U TpaduKu
31 Oynkuus, cnocoObl 3amanus ¢yHkun. ['paduk ¢ynkumu. BzanmHO 00paTHBIE
. byukun. YétHple u Heu€THbIe QyHKIMH. [leproanueckue GyHKIUN
OOnacTpe ompeaeneHUs W MHOXECTBO 3HaueHWH @yHkumu. Hymn ¢yHkumu.
19 [IpomMexXyTKM  3HAKOMOCTOSIHCTBA.  |IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl U MUHUMYMbI GyHKuuu. HauOoinblnee M HauMeHbIllee 3HAYEHUE
(GYHKIMU HAa TPOMEKYTKE
33 CrenenHass (QyHKIMS C HAaTypalbHbIM W IIeNbIM ToOka3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaviKk KOPHS 1-0i CTENIEHU
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu
36 Touku paspeiBa. AcuMnTorel TpapukoB ¢GyHKmmid. CBoHcTBa — (QyHKIIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyria ClI0XKHbBIX IPOLIEHTOB
4 Havana maTeMaTn4eckoro aHaausa
4.1 [TpousBoaHas ¢pyHkiuu. [Ipon3BoHbIE FI€MEHTAPHBIX PYHKIIMMA
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOonblIero 1 HauMEHbIIEro 3HaYyeHus (YHKIHMU Ha
OTpe3Ke
4.3 [IepBooOpa3nas. UnTerpan
5 MHOXecCTBa U JIOTUKa
5.1 MHoXxecTBO, ornepaluu HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTrpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMBIE U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaLICHUS




7.5

KoopanHatel 1 BEKTOPBI
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