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MNOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa u Hayajla MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs s oOyyaromuxcs 10 —11 kiaccoB paspaborana Ha
ocHOoBe DeiepanbHOr0 roCcyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPEIHErO
obOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISICMBIX K MAaTeMaTHYeCKOMY OOpa30BaHHIO, W TPATUIMA POCCHUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECTIEYMBAET OBJIAJICHUE KITIOYCBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHmsl, MEIIOCTHOCTh OOIIEKYIHTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYarOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana mMaTeMaTU4YECKOTO aHAIIU3a» SIBISAETCS OAHUM M3
HaumOoJiee 3HAYMMbIX B MPOrpaMMe€ CTaplIed IIKOJIbI, MOCKOJIbKY, C OJHOMU
CTOPOHBI, OH OOECIEeYMBAET HHCTPYMEHTAIBbHYIO 0a3y Il H3y4eHUs BCEX
€CTECTBEHHO-HAy4YHbIX KYpPCOB, a C JIpyrod CTOPOHBI, (POPMHUPYET JIOTUUYECKOE U
a0CTpaKTHOE MBIIUICHUE YYAIIUXCS Ha YPOBHE, HEOOXOIMMOM JJIsi OCBOEHUS
KypcoB HUH(GOpPMaTHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOI'O KypCa Yy4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KoTopas (OpMyJIHPYET CBOM JIOCTHXKEHUSI B MaTeMaTUYECKOil popme.

Kypc anrebpsl u Hayan MaTeMaTUYECKOTO aHaIM3a 3aKiIabIBACT OCHOBY IS
YCHEIIHOTO OBJAJICHUST 3aKOHaMU (PU3MUKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJICHLIMA SKOHOMUKM M OOILIECTBEHHOW IW3HH, I[O3BOJSET
OpUEHTHUPOBAThCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIb30BaTh UX B IIOBCEIHEBHOM XU3HU. B TOXE BpeMs OBIIaJICHHUE
a0CTpaKTHBIMM W JIOTHYECKH CTPOTMMH MaTeMaTHYECKUMU KOHCTPYKIUSIMU
pa3BUBaET yYMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTD
YTBEPKJICHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3aLMI0, a0CTparupoBaHue U
aHaJoruio, GopMUPYET KPeaTUBHOE U KPUTHUUECKOE MblIeHHe. B xoae u3ydenus
anreOppl M Hayajdl MAaTeMaTUYeCKOro aHajiu3a B CTaplield MIKoJie Yydyalluecs
IIOJIy4arOT HOBBIM ONBIT PELICHUS MNPUKIAJHBIX 3aJa4, CaMOCTOATEIBLHOIO
IIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEN pPEANbHBIX CHUTyallMi M WHTEpPHpETaluu
NOJIyYEHHBIX  PELICHHWM, 3HAKOMATCA C  IpPUMEpPaMH  MaTeMaTHYECKHX
3aKOHOMEpPHOCTE B MNPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOIIMMUC
MaTeMaTU4ECKUMU OTKPBITUSAMHU U UX aBTOPAMH.

Kypc obnagaer 3HauMTENbHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIU
peanu3yeTcs Kak uyepe3 y4yeOHbId MaTepual, CIoCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAy4YHOI'O MMPOBO33PEHMs, TaK M 4Yepe3 chneuu(pukKy ydyeOHOU MAesITeNbHOCTH,
TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPONOJKUTEITBHON



KOHIICHTPALIMX BHUMaHUs U OTBETCTBEHHOCTH 3a IIOJIyYEHHBIN PE3YJIbTaT.

B ocHoBe Mmertomauku oOydeHus anreOpe M HayalaM MaTEeMaTH4eCKOro
aHaIM3a JIEKUT JeATEIbHOCTHBIA TPUHIUI O0yUYEHHUS.

CrpykTypa Kypca «Anredpa U Hauajla MaTEMaTHYECKOTO aHAJIN3a» BKIFOYAET
CIEAYIOUIUE COAECPKATEIBHO-METOAUYECKME JMHUAM: «Yucna M BBIYUCICHHUS,
«Dynkuun  u rpadpukuw», «YpaBHEHMS U HepaBeHCTBa», «Hauwama
MaTeMaTH4ecKoro a”anusa», «MHOXkecTBa U JIOTMKa». DBce OCHOBHbIE
COZIEP/KATEIIBHO-METOINYECKUE JIMHUMA H3Yy4YalOTCd HAa NPOTSKEHUM ABYX JIET
0o0y4eHHsl B CTaplle IIKOJIE, ECTECTBEHHO IOMOJHSAA APYr Apyra U MOCTEIEHHO
HAChIIIAsICh HOBBIMM TeMaMU M paszaenamMu. JIaHHBIM Kypc  SABIISIETCSA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSAET B ce0e coJepKaHUE HECKOJIbKUX
MaTEeMaTUYECKUX AUCIUIUIMH: aire0pa, TPUrOHOMETPHSI, MaTEMaTUUYECKUIN aHaAIN3,
Teopuss MHOXKeCTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaJeBarOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM aIlapaToM, Y HUX MOCJIEeI0BATEIbHO POPMUPYETCS U
COBEpLICHCTBYETCSI YMEHUE CTPOUTb MATEMATHYECKYI0 MOJEIb peajlbHOU
CUTyalluu, NPUMEHITh 3HaHUS, IOJIY4YEHHbIE B Kypce «Anredpa u Hagaia
MaTEMaTUYECKOr0 aHaJIW3a», IJIsl PEeUIEHUs! CAMOCTOSITENBHO CHOPMYIUPOBAHHON
MaTeMaTU4YECKOW 3aa4t, a 3aTEM UHTEPIPETUPOBATH MOJYYEHHBIN PE3yNbTAT.

ConepxarenpHo-MeTOoAMYECKasd JIMHKUS «Hucaa W BBIYMCIEHUS» 3aBEPIIACT
(opMupOBaHHE HAaBBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE OBbLIO
HA4YaToO B OCHOBHOW mikojie. B crapuiell mkose oco0oe BHUMAaHHE YJENseTcs
(OpMHUPOBAHUIO MPOYHBIX BBIYMCIHUTEIbHBIX HABBIKOB, BKIIOYAIONIMX B Ce0s
UCTIOJb30BAaHUE PA3IMYHBIX (OpM 3amucu JEHCTBUTENBHOTO YHCIA, YMEHHE
PAllMOHAIIBHO BBINOJIHATL JEUCTBUSA C HHUMH, J€laTh INPUKUIKY, OLICHUBATH
pe3ynbrar. OOyuyarouiyecs: NOJy4YaroT HABBIKM NPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JIEUCTBUM C YKCJIaMH, 3alUCaHHBIMU B CTaHJIapTHOH (opme,
VCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKECHHI.

JInnna «YpaBHEHUsS M HEPABEHCTBA» PEAIU3YETCA HA INPOTSIKEHHU BCETO
oOydeHuss B CTapuiedl IIKoJie, MOCKOJbKY B KaXIOM pas3zeiie MNporpamMmbl
IPEIyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMA METOJAMHU PEIICHHS LEJbIX, PAalMOHAIBHBIX, HPPALNOHAJIbHBIX,
MOKa3aTEeNbHBIX, JOrapu(MUUECKUX ¥  TPUTOHOMETPUYECKHX  YpPaBHEHHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHNs UCTIOJIB3YIOTCS IIPU UCCIIEA0BAaHUN
(YHKIMI ¢ MOMOIIBIO MPOU3BOJHOM, PEIIEHUH MPUKIAAHBIX 3a7ad U 3aJad Ha
HaXOXJEHUE HauOONBIIMX W HAUMEHBIIMX 3HauyeHUW QyHkuuu. [lanHas
colepKaTelbHasl JMHUS BKJIOYAaeT B ce0s Takke (POpPMUpPOBAHUE YMEHUU
BBIMOJHATh pacu€Tbl 1Mo ¢opMyliaM, MpeoOpa3oBaHUsS IIENbIX, PALUOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, & TaKXKE BBIPAXKECHUH,
COJIepKallluX CTerneHu M Jjorapumbl. braromaps usyueHuro anreOpanyeckoro



Marepuaia MPOUCXOAWT  JalbHEWIIEEe  pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOTO MBIIUICHUS Yy4yauuxcs, (QOPMUPYIOTCS HAaBBIKH JEAYKTHUBHBIX
paccyxJieHuid, pabOTbl C  CHUMBOJIbHBIMH  (OpMaMH,  HIPEACTABICHUS
3aKOHOMEPHOCTEN M 3aBHCHMOCTEW B BHUJE DPABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d3(PQeKTUBHbIE HMHCTPYMEHTBHI [UJISl PEIICHUS MPAKTHUUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a7a4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
s3bIKa HAYKH.

CopnepxarenbHo-MeToauueckass JMHAA «DyHKIMM W TpaQuKU» TECHO
NEPEIIeTaeTCs ¢ IPYTUMHU JIMHUSAMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
NOCJIEIOBATEIBHOCTD U3Yy4YEHUS MaTepuaIa. N3yuenue CTEIIEHHOM,
MOKAa3aTeNIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (YHKIIMUMA, UX CBONCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKIUHU 7Sl pelieHus 3a1ad U3 APYrux yueOHBIX
IPEIMETOB U PEAIbHON U3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTHYECKHUM aHaJIU30M,
TaKk W C PEIICHWEM YpaBHEHUN W HepaBeHCTB. [Ipu 3TOM Oosblioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPAXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pPa3NMYHBIMK BEJIMYMHAMH, HCCIENOBAaTh MOJy4YeHHbIE (YHKIHUHU, CTPOUTh UX
rpaduku. MaTtepuan 3TOH coAepKaTeIbHONW JTUHUU HAIICJICH Ha Pa3BUTHE YMEHUM
Y HABBIKOB, IO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznuyHOi (opMe: aHATUTUYECKOH, rpaduueckoil U cimoBecHoil. Ero m3ydenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000I1IEeHNIO M KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenbHas JuHus «Hadana maremMaTnueckoro aHaiau3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHYECKUX, TaK M MPHUKIAJAHBIX 3a/ad,
JOCTYMHBIX 00yYaromMUMCs, Y KOTOPBIX MOSBISIETCS BO3MOXHOCTh UCCIIEI0BAaTh U
CTpOUTh Tpaduku (QYHKIUNA, OMNpPENEsAiTh WX HAuWOOJbIINE W HAWMEHbIIINE
3HAYEHHUSI, BBIYUCIATH IUIOMIAAX (QUIYp U OOBEMBI TeN, HAXOJUTh CKOPOCTU U
YCKOpeHHsI TpoleccoB. JlaHHasg coaep)kareilbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHUSI MAaTEMATHUYECKUX MOJIeJIe pealbHbIX CHUTYyallUid,
HaXO0XJICHUSl HAWIYYIIErO0 PEUICHUsS B MPUKIANHBIX, B TOM YHCIE COLMAIbHO-
SKOHOMMYECKHUX, 3a/ladyax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOr0 aHalIu3a
CIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (HOPMAIBHO-JIOTMYECKOTO U KPEATUBHOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHMI pAcO3HABaTh MPOSIBJICHUS 3aKOHOB
MaTeMaTUKH B Hayke, TEXHUKE U HcKycctBe. OOyyaromiuecss y3HAOT O
BBIJAIOIINXCS PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE€ PA3BUTHS MATEMATHUKHU Kak
HAyKH, U UX aBTOpax.

CopepxarenbHO-MeTOAMYECKasd JUHUS «MHOXKECTBAa U JIOTHKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. T€OpeTHKO-MHOKECTBEHHbBIE
NPEACTABICHUS MMPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTEMAaTUKU W IMpejiararor
HanOoJiee YHUBEPCAIbHBIN A3BIK, OOBEANHSIONIMNA BCE pa3/ieNibl MaTeMaTUKU U €€



IPWIOKEHUN, OHU CBS3BIBAIOT PA3HbIE MAaTEMaTHYECKUE NUCLUIUIMHBI B €IMHOE
uenoe. [loaToMy BakHO AaTh BO3MOKHOCTh WIKOJIBHUKY MOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKH M HCIOJIb30BAaTh €ro s
BBIPAJKEHUSI CBOMX MBICIIEH.

B kypce «Anre6pa M Havajla MaTeMaTHMYECKOTO aHaM3a» IPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MaTEMaTHUYECKOTO MOJEIUPOBAHUSA, KOTOPBIE IMPHU3BAHBI
c(hopMHUPOBATH HABBIKK MMOCTPOEHUS MOJIEIEH peasibHbIX CUTYAlUM, UCCIIeIOBAHUS
ATUX MOJENIed C MOMONIbIO ammapara ajareOpbl U MaTeMaTHYEeCKOro aHajiu3a U
MHTEPHPETALNN TOJYYEHHBIX PEe3yibTaToB. Takue 3aJaHus BIUIETEHBI B KaXAbIN
U3 pa3/iesoB IIPOrpaMMBl, IOCKOJIBKY BECh MaTEpHAl Kypca IUPOKO MCIOIb3YETCs
JUISL PELIEHUs] IPUKIaAHbIX 3aaa4. [Ipyu peleHny peaibHbIX MPAKTUYECKHUX 3a7ad
yyaluecs pa3BUBAIOT HAOMIOJATENbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HCIOIb30BAaTh AHAJIOTHIO, 0000IIATh W KOHKPETU3HPOBATH
npobsiemy. [lesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS MPHUKIAIHBIX
3aJlay OpraHu3yeTcs B MIpOLECCe M3YUYEHMsI BCEX TeM Kypca «Anredpa um Hayana
MaTeMaTU4YECKOr0 AaHAIN3a».

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM IulaHe Ha HM3y4YeHHE Kypca aireOpbl M Hayal MaTeMaTHU4ecKOro
aHain3a Ha 0a30BOM YpPOBHE OTBOAMTCA 2 yaca B Heaemio B 10 kimacce u 3 yaca B
Henemo B 11 kimacce, Bcero 3a jaBa rojia ooydenus — 170 gacos.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Panmmonansubie uncina. OOBIKHOBEHHBIE M ACCATUYHBIE JIPOOU, MPOLEHTHI,
OCCKOHEUHBIE  MepuoAndYecKue npodu. ApudMmeTHdyecKkue  omepanud  C
parMoOHAILHBIMU YHCIIaMU, TPE0Opa30BaHMs YUCIOBBIX BhIpakeHui. [IpuMenenue
Ipo0elt U MPOUEHTOB ISl PEIICHHs MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciien
3HAHWUU U PEajbHOU JKU3HU.

JlelicTBuTenbHbIlE Yuchaa. PanuoHanbHblE W MPPAUMOHAIBHBIE YHCIA.
ApudmMernueckue ornepanud ¢ JeHCTBUTENbHBIMU dYHuciaMmu. [IpubmmkEHHbIC
BBIYMCJIEHUS, IPABUIIA OKPYTJIEHUS, TPUKHUIKA U OLIEHKA PEe3yJIbTaTa BHIYUCICHUN.

Crenenb ¢ 1menbiM  mnokazateneMm. CrangaptHas  QopMa  3amucu
NeUCTBUTENBHOTO 4yucia. Mcnonb3oBanue mnoaxoxasmiedt  ¢Gopmbl  3alucH
JEUCTBUTENBHBIX YHCEN JJI1 PEIICHUS NPAKTUYECKUX 3a1ad U IPEICTABICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  cTtemeHu.  JleWcTBuUS  C
apu(METUIECKUMHU KOPHSIMH HaTypaJlbHOW CTETICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTaHIE€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TTPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHEeHHE, KOpPEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHWEe HEPAaBEHCTBA.
Mertoa MHTEpBAJIOB.

Pemenue nenbix U JpoOHO-paImoHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHHUI U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHUN.

[IpumeHeHne ypaBHEHHN W HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 3a7a4
W 3a]1a4 U3 PA3IUYHbIX 00JIaCTe HAYKHU U PEATbHOU KU3HH.

DYyHKIUY U TPaPUKU

Oynkuus, crnocoObl 3aganus ¢yHkuuu. ['padux ¢Gyskuuu. Bzaumno
oOpaTHbIe PYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHuu (yukiuu. Hymu QyHkiuu.
[TpomexxyTkH 3HaKOIOCTOSHCTBA. UETHBIC U HEUETHBIC (PYHKITUM.

CrenenHas (yHKIMS ¢ HATypaJIbHBIM U LIEJBIM MokasareseMm. E€ cBolicTBa u
rpaduk. CoiicTBa 1 rpauK KOpHS 71-OU CTENEHHU.

TpuronoMmerpuueckass OKPYXKHOCTb, OIIPEACIICHUE TPUTOHOMETPUUECKUX



(GYHKIIUH 9UCIOBOTO apryMEHTA.

Havaja MaTeMaTHYeCKOI0 aHAJIN3a

ITocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICIOBATCIILHOCTEH.
MOHOTOHHBIE OCIEI0BATEIBHOCTH.

Apudmerrnyeckas 1 reomeTpudeckas mporpeccur. beckoHeuHo yObIBaromias
reomeTpudeckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH reoMeTpUUYeCKOM
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCnonab30BaHWE MPOTPECCUU A
pelIeHUs peAIbHBIX 3a]1a4 MPUKJIAHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHo»xecTBO, omnepauuu Haj MHoOxecTBamu. [luarpammel OJitnepa—BenHa.
[IpymMeHeHue TEOPETUKO-MHOKECTBEHHOIO ammnapara JJisi ONHCAHUs peajbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucaa 1 BBIYMCICHUSA

HarypanpHble u nenbie uncina. [Ipu3Haku 1eIUMOCTH LENbIX YUCEN.

CrenieHs ¢ pallMOHAIBHBIM MOKa3zaTeneM. CBOMCTBa CTEIECHMU.

Jlorapudm uncna. JleciTuuHbIE U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BeIpaKeHHUH, COAEPKAIUX JIOTapU(PMBI.

[IpeoOpazoBanue BBIpOKEHHM, COAEpPKAIIMX CTEHNEHU C palUOHAIbHBIM
MIOKa3aTEeJIEM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3arenbHble YpaBHEHUS! 1 HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUW. PelieHne NpuUKIaJHbIX 337a4 C MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUH.

CucteMbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMW, CHUCTEM UM  HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pas3IMyHBIX 00JacTel HAayKh M pealbHOU
AKU3HH.

DyHKUMU U TpaPuKH

Oyukrus.  [lepuonnueckne  dyHknuu. [IpoMexyTkm  MOHOTOHHOCTH
dbynkuuu. Makcumymbl u1 MUHUMYMBI GyHKunu. Haunbonbiiee 1 HammeHbIee
3HauYeHHUE (PYHKIIMU Ha POMEKYTKE.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

[loka3zaTtenbHas u jorapudmudeckas (QyHKIHH, UX CBOMCTBA U TpadUKH.

Ucnonb3oBanue rpadukoB GyHKIUNA 71 PEIICHHS] YPABHCHUN U JTMHEHHBIX



CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKUMHA [UIsI MCCIEAOBAaHUS IIPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IPU PELIEHUU 3a/ady U3 APYruX y4deOHbIX
MPEIMETOB U PEATTbHOM KU3HHU.

Hayana MaTeMaTH4eCKOro aHaju3a

HenpepriBable QyHKIIMN. MeTOI MHTEPBAJIOB JUIsl PELICHHS HEPABEHCTB.

[IpousBognass Qynkuuu. ['eomerpuueckuit u  QU3MYECKU  CMBICI
IIPOU3BOTHOM.

[IpousBogubsie  sneMeHTapHBIX  GyHKUIuHA.  DOpMyabl  HaXOXKIACHHUS
POU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIUH.

[IpumeHeHne MpoU3BOIHON K MCCIENOBaHUIO (YHKIMHA HA MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxxaenne HanboIbIIero 1 HaMMEeHbILEero 3HaueHusl PyHKIIMU Ha
OTpe3Ke.

[IppMmenenne npPOU3BOMHOM JUIA HAXOXKACHUS HAWIIY4dIlIero pEIICHHs B
IPUKIAIHBIX 3aJa4yax, Ui OIPEACIICHUs CKOPOCTH IIpoLecca, 3aJaHHOIo
dbopmyIioi uau rpaguKoM.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HbBIX.

WuTerpan, ero reomMeTpuyecKkuid u (QU3MUECKUl CMBICT. Brrancnenue
uHTerpana no gopmyne Herorona—JleitOnura.



IIVIAHUPYEMBIE PE3YJIbTATHI

OcBoenune yueOHOro mnpeamera «MaTtemaTukay JTOJKHO 00eCreYnuBaTh
JIOCTIKEHHE Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus CIEAYIOMINX TUYHOCTHBIX,
METanpeIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI TMPOrPaMMbl y4eOHOTO TpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

['paxxnanckoe BocUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
IpoLeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHUEM
B3aUMOJICMCTBOBAaTh C COLUUAJIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C MX
GyHKUHUSAMHY 1 HA3HAYCHUEM.

[TaTproTYECKOE BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOSIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKONW MAaTEMaTUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIXKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKHU U I€SATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUAs ICTETHKY MATEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelIeHn, paccyXIeHu;
BOCIPUMMYHUBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

®uU3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXa, peryJispHas buznueckas aKTUBHOCTB); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSX CHIOPTUBHO-030POBUTEIBHOM
NEeATENBHOCTBIO.

TpynoBoe BocruTaHue:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit npodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTH4ecKoMy oOOpa3oBaHHIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWH BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTEeMaTHYECKON HAIPAaBIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBHIO 3KOJOTHYECKONH KYJIbTYphl, MOHHMAHUEM BIIMSHUSA
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpenbl, OCO3HAaHHMEM TJIOOATBHOIO XapakTepa HSKOJIOTMYECKUX Mpoliem;
OpHEHTAlME Ha MPUMEHEHWE MAaTeMaTUYECKUX 3HAHUW IS PELICHUS 3a/1ad B
0o0JaCT  OKpyXarolmed cpeapl, IUIAHUPOBAHMS TIOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCIICJICTBUN JIJI1 OKPYKAIOIIEH CPEIbI.

[HennocTH HAy4YHOTr'O MO3HAHMUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKHM W  OOIIECTBEHHOM  MPaKkTUKH, [MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c]epbl 4YeIOBEUECKON MAESITeNbHOCTH, ITAamoB €€
pa3BUTUS W 3HAYUMOCTH Uil PAa3BUTUS LUBWIM3ALWU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MUPA;
TFOTOBHOCTBIO OCYUIECTBIISATh NMPOEKTHYKD W HCCIEAOBATEIBCKYIO IEATEIbHOCTD
WHJVBUAYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3ybTaThl OCBOCHHS MPOTPAMMBI Y4e€OHOTO MpeaMera
«MaremaTuka XapaKTEePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMHU
NO3HABAMENbHBIMU  OCUCNBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHLIMU OClCBUAMU.

1)  VYuusepcanvnvie = noznasamensmuvie  Oeiicmeus,  obecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA  OKPYICAWe20  Mupa;  NpuMeHeHue  jJ102UHEeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue qENCTBUS:

e BBIABIIATH U XaPaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTUYECKHUX
00BEKTOB, TOHATUN, OTHOIICHWW MEXIY MOHITHAMU; (HOPMYyIUPOBAThH
ompeAeNieHUs]  TMOHITHH, YCTaHABIMBATh CYIIECTBEHHBIA  IPHU3HAK
KJaccu(ukanuy, OCHOBaHUS JUisi OOOOUIEHUS M CpPAaBHEHHS, KpUTEPUU
IPOBOJAUMOTO aHAIIN3A;

e BOCIpPUHUMATH, (opmymupoBaTh U NPeoOPa3OBHIBATH  CYKIACHUS:



yTBEpAUTENIbHbIE U OTpULIATENbHbIE, €AUHUYHBbIC, YacTHble U OOIUIUE;
YCIIOBHBIE;

BBISIBISIT ~ MATEMAaTUYECKHME  3aKOHOMEpPHOCTH,  B3aWMOCBSI3M U
npoTuBOpeurss B (paKkTaxX, JAHHBIX, HAONIOACHUSX W YTBEPKACHUIX;
npeajaraTb ~ KPpUTEPUM U1 BBISIBICHMS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JieNaTh BBIBOABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUECHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEIILHO JOKa3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (IIPSIMBIE U OT IMIPOTUBHOIO), BBICTPAaUBATh apryMEHTALMIO,
OPUBOJUTH HPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIEHUS U BBIBOJBL;

BbIOMpATh croco0 pemieHus yuyeOHOM 3agaud (CpaBHHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MNOAXOASIIIUNA C YUYETOM
CaMOCTOATEIIBHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBbie HCCIICOAO0BATCIbCKHUC I[GﬁCTBPI)I:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUN MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCIIEJOBAHME TII0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BEKTa, SBJIEHHUS, NPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSAMHU, IPOLIECCaAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTH 000OIIEHNS U BBIBOABI 110 pe3yibTaTaM
IPOBEAEHHOIO HAOJNIOEHUS, UCCIIEOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

IPOrHO3UPOBAaTh BO3MOKHOE PAa3BUTHE MPOLECCA, a TAaKXKE BBIIBUTATh
IPEATIOIO0KEHUS O €r0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nundopmariueii:

BBISIBIIAATh JIeUIMTHI MHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJIsI PELICHMS 3a/1a4u;

BbIOMpaTh ~ MHPOpPMAIMI0 U3  HCTOYHHKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3IMYHBIX BUJOB U GOPM MpEACTaBICHUS;

CTPYKTYPUPOBATh HHPOPMALIUIO, MPEACTABIATh €€ B PA3IUYHbBIX (PopMax,
WTIOCTPUPOBATh TpaUIECKH;

OLICHUBATh HaJEXKHOCTh uHpOopMauu 1o CaMOCTOSITEIILHO
c(hOopMyITUPOBAHHBIM KPUTEPHUSM.



2)

Vuusepcanvhvie = KOMMyHUKamueHble Oelicmeusi,  0Oecneuusaom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OVUAIOUWUXCSL.
OO1eHue:

BOCIIPHHUMATh ¥ (QOPMYIHpPOBATH CYXKICHHUS B COOTBETCTBHUU C
YCJIIOBUSIMHU | TEJISIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy peIICHUs 3aJ1a4i, KOMMEHTHUPOBATh IMOJYyYCHHBIN pe3yJIbTaT;

B X0/ OOCY>KJeHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOW TEMBI,
pOoOJIeMBI, peraeMon 3a1a4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pElIeHMs; COMOCTaBIATh CBOU CYXICHHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB AHMANIOTa, OOHAPYKUBATh Pa3IMYME M CXOJCTBO IO3HIIUN; B
KOppeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI;
NPEACTABIATh  pPE3yJbTaThl  PEIICHHUS  3aJa4d,  DKCIEPUMEHTAa,
WCCJICIOBAHMsSI,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIMU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCHOJNb30BaTh  MpEUMyIIecCTBA  KOMaHIHOM U
WHIMBHUIyaJIbHON pabOThI MPHU PEIICHUH Y4eOHbIX 3a/1a4; IPUHUMATh 11eIb
COBMECTHON JEATEIbHOCTH, IUIAHMUPOBAaTh OPraHU3alHI0 COBMECTHOMN
paboThl, pacripeensaTh BUIbl paboT, 1OroBapuBaThCs, 00CYkKaTh MPOLECC
U pe3yibTaT padboThl; 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CyXI€HUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIC); BBIMNOJIHATH CBOIO YacThb pabOTHl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JAPYTMMU YJ€HAMH KOMAaHJbI;
OLICHMBATh KAa4ye€CTBO CBOErO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
c(hopMyIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUS.

Vuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gdopmuposarue cCMbLCI0BbIX YCMAHOBOK U HCUHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanusi:

COCTAaBJIATH IINIaH, AJITOPUTM PCIICHUA 3a1a4H, BLI6I/IpaTB CItroco0 peuIcHu:Ag €

y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU MH(OpMAITUH.
CaMOKOHTPOJIb:

BIaACTb HaBBIKAMH IM03HABATEIbHOU pe(i)J'IGKCI/II/I KaK OCO3HaHMHA
COBCpHIACMBIX ﬂCﬁCTBHﬁ MU MBICIIUMTCIBHBIX IMPOHCCCOB, UX PE3YJIbTATOB,
BIaacCTh crocooamu CaMOITPOBCPKH, CaMOKOHTPOJIsI  IIpomecca H
pe3ylibTara pCIICHUA MaTeMaTHUYECKOM 3aJa4u,

npcaBuaCTb TPYAHOCTH, KOTOPBLIC MOI'YT BO3HHKHYTH IIpH PCHICHHUHU
3aga4d, BHOCHTb KOPPCKTHUBBI B HOCATCIBHOCTL HA4 OCHOBC HOBLIX



00CTOSITENIBCTB, JAHHBIX, HANJACHHBIX OITUOOK, BBISBICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa LIEIU U YCIOBUSIM, OOBSICHSITH
MPUYXHBI JIOCTHXKEHUSI WIM HEJOCTUKEHUS PE3yJbTAaTOB JESATEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HPEJMETHBIE PE3YJIBTATBI

OcBoenune yueOHOTO Kypca «Anredpa M Hadaja MaTEMaTHYECKOTO aHATN3a»
Ha ypOBHE CpeaHero obmiero oOpa3oBaHUsS IOHKHO OOecrednBaTh JOCTH)KCHHE
CJIEYIOIINX MPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KIIACC

Yucaa 1 BBIYMCICHUSA

OnepupoBaTh TNOHATUSMH: PpALMOHAIBHOE U JEWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U JIECATUYHAS IPOOb, TIPOLIEHTHI.

Beimonuares  apudmernueckue — omnepanuu ¢ palMOHAIBHBIMU U
JNEUCTBUTEILHBIMH YHCIIAMU.

BrinonHsaTh TpUOIMKEHHBIE BEIYUCICHUS, UCTIONB3YS MPaBUia OKPYTICHUS,
JIeJIaTh IPUKUAKY U OLIEHKY Pe3yJIbTaTa BEIYMCICHUM.

OneprpoBaTh MOHATHUSMH: CTENEHb C LEIbIM IOKa3aTElIEM; CTaHIapTHas
dopma 3amucu JEHUCTBUTEIBHOTO YMCIA, KOPEHb HATypaJlbHOM CTENEHH;
WCIIOJIB30BATh MOAXOIAIYI0 (hOPMY 3alUCH NCUCTBUTEIBHBIX YUCEN IS PEIICHUS
MIPAKTUYECKUX 3a7a4 U MIPEICTABICHNS JAHHBIX.

OneprpoBaTh NOHATUSIMH: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIJIA;
WCII0JIb30BaTh 3alUCh MPOU3BOJILHOTO yTJIa uepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
GyHKUUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO; ILIEJIOE,
palHOHAIIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpPaBHEHUE;

Brinonuars npeoOpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUM U pelIaTh
TPUTOHOMETPUUECKUE YPABHEHUS.

BrinonasaTe npeoOpa3oBaHUs IIENBIX, PAIMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQXKEHU W  pelaTh OCHOBHBIE THINbI  LEJbIX, PpPAalUOHAIBHBIX U
MPpalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHTh ypaBHEHUSI M1 HEPABEHCTBA JUISl PEIICHUS MATEMATUYECKUX 3a7a4
W 3a]1a4 U3 PA3TMYHBIX 00JIaCTe HAYKH U PEATbHON KU3HH.

MopenupoBaTh pealibHble CUTyalldd Ha S3bIKE€ aireOpbl, COCTaBISAThH
BBIPQKCHUS, YPaBHEHUs, HEPABEHCTBA MO YCIOBHUIO 3aJa4d, HCCIEA0BAThH



IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alllapara anreopsl.

DOyHKUUM U TpaduKu

OnepupoBath NOHATUAMH: (QYHKLHS, CIIOCOOBI 3aaHusd (QPYHKUUHU, 00JaCTh
ONpENENIEHUs] U MHOXXECTBO 3HA4YCHWH (QyHKUMHU, Tpaduk (QYyHKIUH, B3aWMHO
oOpaTHbIe PYHKITUH.

OnepupoBaTh MNOHATUSAMM: YETHOCTh U HEYETHOCTh (YHKUUH, HYJIU
GyHKUIMU, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA.

Ncnonb3oBathk rpa@uku GyHKIUI 1715 pelIeHNs ypaBHEHU.

Crpouth 1 unuTaTh rpaQUKu JTUHEHHONW (QYHKIMH, KBaAPATUIHOU (PYHKIIHH,
CTENIEHHOMN (PYHKIIMH C LEJIbIM ITOKa3aTEeJIEM.

Hcnonp3oBate rpaduku (QYHKIMM JUIsi MCCIEAOBAaHUS IPOLIECCOB MU
3aBUCUMOCTEH MpHU PEIIeHUH 3a/1ay U3 JPYTUX y4eOHBIX MPEIMETOB M pealbHOU
KU3HH; BbIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEK/y BEIIMYNHAMH.

Havayia MaTeMaTH4€eCKOr0 aHAJIN3a

OnepupoBaTh MNOHSTUSIMM: IOCIEAOBATEIBHOCTh, apupMeTHuecKas u
reOMETpUYECKast POTPECCUM.

OnepupoBaTth MOHATUAMH: OECKOHEYHO YOBbIBaKOIas TreoMeTpuuecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBaIOLIEH r€OMETPUUECKON MPOrPECCUHN.

3aznaBaTh NOCIEAOBATEIBHOCTH PA3IUYHBIMU CIIOCOOAMHU.

Hcnons30BaTh CBOMCTBA MOCIIEN0BATEIBHOCTEN U MPOIPECCUNA JUISl pEIIEHUS
peanbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHosxecTBa U JIOTMKA

OnepupoBath MOHATUAMH: MHOKECTBO, ONIEPALlUH HAJl MHOKECTBaAMHU.

Hcnonbs30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar Julsl  ONUCaHUs
pEaJIbHBIX MPOLECCOB M SBJICHUN, MPU PELIEHUU 3a7ad U3 JPYrHX Y4eOHbIX
IPEIMETOB.

OnepupoBarb  MOHATHUSIMMU: ONpEJeNeHre,  Teopema,  CIEICTBUE,
J0Ka3aTeJIbCTBO.

11 KJIACC

Yucaa 1 BBIYMCICHUA

OnepupoBaTh TMOHATUSMHU: HATypaJbHOE, IEJI0€ YHUCIO; HCIOIb30BaATh
MPU3HAKU JICIMMOCTH LIEJIBbIX YHUCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUISL pELICHUS 3a1a4.

OnepupoBatTh MOHITUEM: CTENIEHD C PAIIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATUSAMU: JorapudM 4KCIIa, JAECCITHUUYHBIE M HATypaJbHbIE
Jgorapu(pMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsaTy CcBOWCTBa CTEMEHW IS TpeoOpa3oBaHMsI  BBIPAKCHUI;



OIIEPUPOBATh NOHATHUAMM: IIOKA3aTEIBHOE YPAaBHEHHE M HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI IOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  npeoOpa3oBaHUs  BBIPAKEHUM, COAEpN AIIMX  JIOrapuMsl;
ONEepUPOBATh MOHATUSAMHU: JIOTAPU(PMHUUECKOE YPABHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB.

Haxoaute penienus npocTelimx TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NMOHATHUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHHU U €€ pELICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIS PELIECHUS MPAKTUYECKUX 3a4ad.

Haxonute peuieHus mpoCcTeNImMX CUCTEM M COBOKYIHOCTEW palMOHAIbHBIX
YPaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha S3bIKE€ aireOpbl, COCTaBISATH
BBIDAXECHUS, YPaBHEHMS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3a/a4H,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETU C UCIIOJIb30BAHUEM ammnapara aareOpslL

DYyHKIUU U TPaPUKHU

OnepupoBarth TMOHATUAMH: TEpUOAUYECKas  (DYHKIMSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMM, TOYKHA OJKCTpeMyma (QYyHKIUHU, Hauboibliee U
HauMeEHbIlee 3HayeHuss (QYHKUUM Ha MPOMEXYTKE; HCIOJIb30BaTh HX A
UCCJIEI0BaHMS (PYHKIMH, 3aJaHHOI rpa)uKoM.

OnepupoBaTh MOHATUSIMH: TpadUKK TMOKA3aTENbHOU, JOrapu(PpMUIECKON U
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh UX HA KOOPAMHATHOW MIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHNS] YPAaBHEHU U HEPABEHCTB.

N300paxkatb Ha KOOPAMHATHOM MIIOCKOCTH TpaUKK JTUHEHHBIX ypaBHEHUN
Y VCIIOJIb30BaTh UX JUIA PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnone3oBatk rpaduku (QYHKIMM Uil  HMCCIEAOBAaHUS MPOLIECCOB MU
3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIUTLINH.

Havana MaTeMaTH4eCKOro aHaju3a

OnepupoBaTh NOHSATUAMU: HENpEpbIBHAS (PYHKIIMS; TPOU3BOAHAS (DYHKIIUU;
WCIIOJI30BATh TEOMETPUUYCCKUIA ¥ (PU3UUCCKUI CMBICI MPOU3BOTHOM JJISI pEIIECHUS
3azaad4.

Haxonutb npou3BoiHbIE AIEeMEHTAPHBIX GYHKIUNA, BBIYUCIATH TPOU3BOAHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOJHYIO JUIsl UCCIIEI0OBaHUS (PYHKIIMA HA MOHOTOHHOCTb
U 3KCTPEMYMBI, IPUMEHSATh PE3YIbTaThl UCCIEIOBAHUS K IOCTPOCHHIO TPaUKOB.

Hcnonb30BaTh NpPOW3BOAHYIO Ui HAXOXKIACHUS HAWIY4IlEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIIBHO-YKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBarh NOHATHSAMHU: [EpBOOOpa3Hass W  MHTErpan; IMNOHUMATh
reOMEeTPUYECKUN U PU3NYECKUIN CMBICT UHTETpaJa.

Haxonutb mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKIUN; BBIUYUCISATH UHTETPAl
o ¢popmyne Hetorona—JleiiOuura.



Pemarsn IMPUKIaIHBIC 3ada4r, B TOM 4YHCIIC COLHAJIbHO-3KOHOMHNYCCKOI'O H
q)HBI/I‘ICCKOFO XapaKkTepa, CpeaACTBaAMU MATECMATHYCCKOT'O aHAJIN34a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (un¢posbie)
Kontpoasnbie | IlpakTuueckne
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHoOXxecTBa palluOHAIbHBIX 1
1 eMCTBUTEILHBIX uncel. ParimonansHbIC 14 1 bubmorexa LOK
A -rat https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPaBEHCTBA
) Oyukuuu U rpaduku. CTeneHs ¢ HelbM 6 bubmuotexa [JOK
MOKa3aTeJIeEM https://m.edsoo.ru/1568aba3
3 ApudpmeTnueckuii KOpeHb N—Oi CTETEHH. 13 | bubnnorexa [JOK
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 I/II:“OI}{IOMCT nn. TpuronomMeTpudecKue 22 1 bubmorexa LOK
R pHi-1p P https://m.edsoo.ru/1568aba3
ypaBHEHUS Attps://m.edsoo.ru/ 1566abas,
5 IlocnenoBaTeIbHOCTH U IPOrPECCUH 5 bubmmorexa [TOK
a porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3alUs 3 1 bu6nmmoreka [IOK
3HAaHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KITACC

KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoasnbie | IlpakTuyeckue
n/n NPOrpamMMmslI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Crenenb ¢ pallnOHAIbHBIM [TOKA3aTEIEM.
1 [Toka3zarenbHas pynkuus. [lokasarenbHble 12 1 bubnmorexa LHOK
YHKHHA. https://m.edsoo.ru/fl 1 c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapumuueckas pyHKums.
2 HOFapI/IiMI/I‘leCKI/IC q)yaBII;eHI/I}I u 12 bubmorexa LHOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuronomeTrpuueckne GyHKIUN U UX
3 rpaq)HKI/I TTEIFOHOMe (i)IZ'—IeCKI/Ie 9 1 brbnmorexa OK
p P P https://m.edsoo.ru/fl 1 c4afd
HEpPaBEHCTBA
bu6mmoreka [IOK
4 IT B 7 24 1
POUSBOIHAA. LIPHMCHEHHC HPOHSBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmorexa [IOK
> HHTerpan u ero npuMeHCHHA ? https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
6 C 7 12 1
HCTEMBL YPABHEHHH https://m.edsoo.ru/f11c4afd
7 HarypanbHsle u nensie yncna 6 brbmmorexa [OK
P t https://m.edsoo.ru/f11c4afd
g [ToBTOpenue, 060061IeHNE, cCUCTEeMaTH3aIUs 13 ) bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/f1 1 c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Kosan4yecTBo yacoB DJIeKTPOHHbBbIE
(1]
J1:[‘/-11 Tema ypoka Bcero Konrpoapitie | - Hpaktiieckite fl[:;:ennﬂ :g[;l;l;zilz;fenbﬂme
padoThI padoTbI pecypenI

MHoOXxecTBO, onepanuu Haj

1 MHO>ECTBaMU. I[II/)IarpaMMLI 1 bubmmorexa [TOK

. https://m.edsoo.ru/746d5dce

Olinepa—Benna
PanmonaneHbie ynca.

) OOBIKHOBEHHBIE U ICCITHYHBIE 1 bubmuorexa [JOK
IpoOH, IPOLIEHTHI, OECKOHEYHBIE https://m.edsoo.ru/be888093
MEPUOANYECKHE TPOOH
ApudmeTndeckue onepanuu ¢

3 palMOHAIBHBIMU YHUCJIaMHU, 1 bubnuorexa [JOK
npeoOpa30BaHus YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUIN
[Tpumenenue apobeii U MPOIEHTOB

4 JUIA peLIeHUs] IPUKIIAIHbIX 3a/1a4 U3 1 bubnuoreka [JOK
Pa3IMYHBIX OTpacyieil 3HaHUH U https://m.edsoo.ru/44dd1046
peabHOU KU3HU
[Tpumenenue apobeii u IPOLEHTOB

5 JUISL pEIICHUS IPUKJIIAIHBIX 3a]1a4 U3 | bubnuorexa [JOK
Pa3IMYHBIX OTpAcyieil 3HAaHUHU U https://m.edso0o.ru/d99d8c74
peabHOM KU3HU

€IICTBUTENIbHBIE YUCIIA.

6 II)[auHOHaﬂLHme U HppaIiOHAIbHBIE 1 bubmmorexa [TOK

arena https://m.edsoo.ru/2f36a36f




ApudmeTnueckue oneparuu c

bu6morexa [JOK

7
JNEeUCTBUTEILHBEIMU YHCIIaMU https://m.edsoo.ru/a97a12d9
[TpubinKEHHBIE BEIYUCIICHUS,
8 [IpaBWIa OKPYIJIEHUS, IPUKUAKA U bubnnorexa [IOK
p Py » TTPHKHA . https://m.edsoo.ru/cb723fbd
OIICHKA pe3yibTaTa BEIUUCICHUN
9 ToxkecTBa U TOXKIESCTBEHHBIE bubmuorexa [JOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
10 YpaBHEeHHE, KOPEHb YPpaBHEHUS bubmmorexa TIOK
P - KOP yp https://m.edsoo.ru/1 lac68be
11 HepaBseHcTBO, pellieHe HEpaBEeHCTBA bubnmorera [IOK
P ds p https://m.edsoo.ru/50bdf26d
bubmuoreka [{OK
12 Meto epBaJio
TO/L HHTEpBATIOB https://m.edsoo.ru/775£5d99
Pemenne nensix u 1poOHO-
13 AIlMOHAIBHBIX aBII){GHI/Iﬁ u bubnmorexa [IOK
pan yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KoHTponbHas paboTta 1mo teme
"MHOX€eCTBa PallMOHAJIBHBIX U
14 elICTBUTENbHBIX YHCEI bubmmorexa [IOK
A ' https://m.edsoo.ru/1914a389
PanmonaneHbie ypaBHEHUS U
HEpaBEHCTB"
DyHKIHS, CTTIOCOOBI 3aTaHUS
15 ¢byHkuuu. Bzaumuo o6patHbie bubamorera LHOK
YHKIHH p https://m.edsoo.ru/226eeabf
byHKIIUN
I'paduk pynkumu. O6nacTb
16 ONpENIETCHUSI U MHOKECTBO 3HAUEHUI bubnuorexa [JOK
¢byukuuu. Hynn ¢pysnkuun. https://m.edsoo.ru/763e75¢ee
[IpomexxyTKH 3HAKOIIOCTOSTHCTBA
17 U&TtHple 1 HeuéTHBIC DYHKIMHN bu6mmoreka [{OK




https://m.edsoo.ru/ff4564ad

CrerreHn C EIBIM TT0KA3aTEIEM.

18 CrannmaptHas hopma 3anucu bubmmorexa [IOK
. https://m.edsoo.ru/66446d3e
JEHCTBUTENLHOTO Yncia
Hcnonp30Banue Moaxoasameit Gopmbl
19 3aIICH AEHCTBUTEIBHBIX YHUCEI IS bu6mmorexa [JOK
pelLIeHNs IPAaKTUYECKUX 3a0a4 U https://m.edsoo.ru/6eadc6fl
MIPEJICTaBICHUS JTaHHBIX
CrenenHas QyHKIUS C HaTypajIbHBIM
20 U LEJBIM HO(Il()ZSaTueJICM. Eé ZEOﬁCTBa 51 Bubmmorexa LIOK
https://m.edsoo.ru/3f25a047
rpaduk
21 Apudmernueckuil KOpeHb bubnuoreka [IOK
HATypaJIbHON CTEIIEHU https://m.edsoo.ru/d82¢36d4
” Apudmerndeckuii KOpeHb bubnuotexa [JOK
HaTypaJIbHOM CTENEHU https://m.edsoo.ru/fe7fc4db
7 CaoticTBa apu(PMETHIECKOTO KOPHS bubnmnoreka [JOK
HaTypaJbHOW CTENEHU https://m.edso0o.ru/d0f0b260
24 CaotlicTBa apu(PMETUYECKOTO KOPHS bubnuoreka [IOK
HATypaJIbHON CTEIIEHU https://m.edsoo.ru/c3389865
25 CaolicTBa apu(PMETUYECKOTO KOPHS bubnuorexa [JOK
HaTypajJbHOW CTENEHU https://m.edsoo.ru/444c¢4b9c
2% JeiicTBus ¢ apumMeTHIecCKuMu bubnuorexa [IOK
KOPHSIMU N—OMW CTEIEHU https://m.edsoo.ru/54b815¢5
7 JeiicTBus ¢ apupMeTHIECKUMHU bub6nuorexa [IOK
KOPHSIMU N—OU CTEIECHU https://m.edsoo.ru/83105a0e
78 JeiicTBus ¢ apupmMeTHIECKUMHU bubmmorexa [IOK
KOPHSIMU N—OU CTETIEHU https://m.edsoo.ru/2ablc7be
29 JeiicTBus ¢ apupMeTHICCKUMH bubnmorexa [JOK




KOPHSIMU N—OW CTENIEHU

https://m.edsoo.ru/eacb053¢

30 JeiicTBus ¢ apudMeTHuecKuMu bubnuoreka IIOK
KOPHSIMU N—OW CTETIEHU https://m.edsoo.ru/8a5adasS1
31 Pemenne nppanroHanbHbIX bubnuorexa [JOK
YpPaBHEHHUI U HEPABEHCTB https://m.edsoo.ru/69106ae7
1 Pemenue uppannoHanbHbIX bubnuorexa LIOK
YpPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/9362fea9
1 Pewenne nppanuoHaibHbIX bu6nuorexa [IOK
YPaBHEHU U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenne nppanroHanbHbIX bubnuotexa [JOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenne uppannoHanbHbIX bubmuorexa [IOK
YPaBHEHHI U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoticTBa u rpaduK KOpHs n-ou bubnunorexa [JOK
CTEIIEHU https://m.edsoo.ru/ebOccSe3
37 CaoiicTBa u rpaduk KOpHs n-ou bubnuorexa [JOK
CTENIEHU https://m.eds00.ru/5{29b9b5
KonrponbHas padora no Teme
13 "Apudmernueckuii KOpeHb N—Ooi bubnuorexa [IOK
creneHu. MppanmoHaabHbIe https://m.edsoo.ru/f13af630
ypaBHEHUS U HEpaBEeHCTBA"
39 CuHyc, KOCHUHYC ¥ TaHT€HC YUCJIOBOTO bubnunorexa [JOK
apryMeHra https://m.edsoo.ru/5f605ed0
40 CuHyC, KOCHHYC U TaHT'€HC YMCIOBOTO bubnuoreka [IOK
apryMeHra https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apKKOCUHYC U apKTaHT€HC bubmuorexa [IOK
YHCJIOBOTO apryMEHTA https://m.edsoo.ru/b8f5d49a
42 ApKCUHYC, apKKOCUHYC U apKTaHI€HC bubnuorexa [IOK




YUCJIOBOTO apryMeHTa

https://m.edsoo.ru/f1{19220

TpuronomeTpuyeckas OKpyKHOCTb,

bubmuoreka [{OK

43
orp eHeH?HHe TPATOHOMETPIAECKHX https://m.edsoo.ru/6df195a0
(YHKIMH YUCIOBOTO apryMeHTa
TpuronomeTrpuyeckasi OKpyKHOCTb,
44 OIIpelle]ICHUEe TPUTOHOMETPUYECKHUX Bubnmorexa [JOK
pea . p p https://m.eds00.ru/6b61¢c578
(YHKLIMN YHUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmmorexa [JOK
hopMyIIBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmnoreka [JOK
bopmyIbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bu6nuoreka [JOK
bopmyiibl https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmorexa [JOK
hopMyIIBI https://m.edsoo.ru/12d1413¢
49 [TpeobGpa3oBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
50 IIpeobpazoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/09baSb3d
51 [Ipeo6pa3oBanue bubmmorexa [IOK
TPUTOHOMETPUUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
5 [TpeoOpa3oBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/76ce9958
53 ITpeobpazoBanue bubnuorexa [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemennie TpUroHoMeTprUueCcKUx bubmuorexa [IOK
ypaBHEHUU https://m.edsoo.ru/6baefe19
55 Pemenue TpuroHomMeTpuYECKUX bubnmoreka [JOK




ypaBHEHUH https://m.edsoo.ru/al1{8d141
56 Pewienne TpuroHOMeTpU4YECKUX bubnuoreka IIOK
YpaBHEHUU https://m.edsoo.ru/65a0f2d0
57 Pemenne TpuroHoMeTprUYECKUX bubnuorexa [JOK
YpaBHEHHU https://m.edsoo.ru/0d8a770d
53 Pemenune TpuronomMmeTpruueckux bubnuorexa LIOK
YpaBHEHUH https://m.edsoo.ru/cec28774
59 Pewienre TpuroHOMETpUYECKUX bu6nuorexa [IOK
YpPaBHEHUU https://m.edsoo.ru/e6eec650
0000mmenue mo remaM "OCHOBHEIE
60 TPUTOHOMETPUYECKHE (HOPMYJITBI bubmorexa HOK
P P PMYIIRL. . https://m.edsoo.ru/aed4acdc
TpuroHomeTrpuieckue ypaBHeHUs
KonrtpomnsHas padora o Teme
"®opMyITBl TPUTOHOMETPHH.
61 T I/III“)OHyOMeTpI/I‘IeCKI/Ie ’ bubnroteka LIOK
P TP 5 hitps://m.edsoo.ru/b46a8228
ypaBHeHus'"/Beepoccuiickas
npoBepouHas paboTa
6 Htorosas koHTpoJsibHas padoTa / bubnuorexa [IOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/188bbfbc
O0001enne, cucTeMaTH3aus 3HaHUH
63 3a Kypc ainreOpbl 1 Haval Bubmmorexa LIOK
P P https://m.edsoo.ru/33e6629¢
MaTemaThueckoro aHanusa 10 kimacca
Apudmernueckas u reoMmeTpudecKast
64 nporpeccuu. Mcnonb3oBanue bubnuorexa [IOK
NPOrPECCUM ISl PELIEHUs] PEATIbHBIX https://m.eds00.ru/d3666918
3a/1a4 PUKJIAJAHOIO XapakTepa
65 beckoneuHno yObIBaromas bubmuorexa [JOK

TCOMCTPUYICCKAsA IPOIrpeCCus. CYMMa

https://m.edsoo.ru/1cbf72b1




O0ecKOHEeYHO yObIBaroLIeit
TeOMETPUIECKON POTPeCcCcun

66 DopMya CI0XKHBIX IIPOLIEHTOB 1 Bubmiorexa LJOK
PMY pon https://m.edsoo.ru/538fc437
bu6morexa [JOK
67 (o) 1
OpMYJIa CITOMHBIX HPOLCHTOB https://m.edsoo.ru/c2627eca
O06006111eH1E, CHCTEMATH3aLIUs 3HAHUI
bu6morexa [JOK
68 3a Kypc anreOpsl ¥ Havda 1

MaTeMaTuueckoro agaiausa 10 kiacca

https://m.edso00.ru/49f1b827

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68




11 KITACC

KounyecTBO yacoB JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Konrpoabnsie | IlpakTnyeckune
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIEC
padoThI padoThI
pecypcsl
1 CreneHs ¢ pallMOHAJIbHBIM | bu6nuoreka [IOK
roxasarejieM https://m.edso00.ru/a52939b3
. bubnuorexa [JOK
2 CroficTea cTemcHn : https://m.edsoo ru/ff601408
3 [IpeoOpa3oBaHue BbIpaxKeHHH, | bubnuorexa [JOK
coAeprKalllX palliOHaJIbHBIE CTEIEHU https://m.edsoo.ru/3d87e248
4 [TpeoOpa3oBaHue BBIpAKEHHIA, | bubnuoreka [IOK
COJIEpKAIINX PAllHOHAIBHBIE CTEIICHU https://m.edsoo.ru/343c6b64
5 [TpeoOpa3oBaHue BbIpAKEHUIA, | bu6nuorexa LIOK
COJZIepKaIUX pallMOHAIBHbBIE CTEIICHU https://m.edsoo.ru/4064d354
6 IToka3zaTenbHbIE ypaBHEHUS U 1 bubnuorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c¢
. [ToxazarenbHble ypaBHEHUS U | bubnuorexa [IOK
HEPABEHCTBA https://m.edsoo.ru/3d408009
2 Iloxa3aTenbHbIC ypaBHEHUS U | bu6nuorexa [IOK
HEPABEHCTBA https://m.edsoo.ru/bd5ff0ec
9 IToka3aTenbHbIE ypaBHEHUS U | bubnuoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6d
10 [ToxazarenbHblE YpaBHEHUS U 1 bubnuorexa LIOK
HEPABEHCTBA https://m.edsoo.ru/536de727
1 [Toka3zarenbHas (pyHKIM, €€ CBOICTBA 1 bub6nuorexa [IOK
u rpaduk https://m.edsoo.ru/85bc8132




Kontponbhas pabota no teme
"Crenens ¢ palmoHaIbHbIM

bubmnoreka [IOK

12 nokasareneM. [lokazarenpHas
https://m.edsoo.ru/58e8e2{2
¢bynkus. [lokazaTenpHble ypaBHEHUS U
HEpaBeHCTBA"
bu6mmoreka [{OK
13 Jlorapugm umcna https://m.edsoo.ru/3e3230d4
14 [lecaTruHble U HaTypaJIbHbIE bubnuorexa [JOK
norapudmbl https://m.edsoo.ru/1ea72162
15 [TpeoOpa3oBaHne BBIpAKEHHIA, bubmuorexa [IOK
CoJIepKaIIuX Jorapudmbl https://m.edsoo.ru/da48154c
16 [TpeoOpa3oBaHue BbIPAKEHUIA, bubnuoreka [IOK
coJIeprKalux Jorapudmol https://m.edsoo.ru/4beff03b
17 [IpeoOpa3oBanue BbIpaxKeHHH, bubnuotexa [JOK
coJieprKalux Jorapudmol https://m.edsoo.ru/fe189{2d
13 [TpeoOpa3oBanue BBIpAKEHHIA, bubnuorexa [IOK
CoJIeprKanuXx JoraprudmMel https://m.edsoo.ru/fadb8aas
19 Jlorapugmuueckue ypaBHEHUs U bubnuorexa [IOK
HEPABEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapudmuueckue ypaBHeHUS U bubnuorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckue ypaBHEHUS U bubnmnorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/9e3f4bc9
” Jlorapudmuueckue ypaBHEHUS U bub6nuorexa [IOK
HEPABEHCTBA https://m.edsoo.ru/15belcfb
7 Jlorapudmuaeckas GyHkmus, eé bubmmorexa [JOK
CBOMCTBA U Tpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapugmuueckas pyHKIus, €€ bubmumorexa [IOK




CBOIICTBa U rpaduk

https://m.eds00.ru/9d102051

75 Tpuronomerpuueckue GyHKINHU, UX bubnuoreka IIOK
CBOiicTBa U rpaduku https://m.edsoo.ru/beeft646
2% Tpuronomerpuyeckue GyHKINH, UX bubnuorexa [JOK
CBOMCTBA U TpauKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuieckne GyHKINHU, UX bubnuorexa LIOK
CBOIicTBa U rpaduku https://m.edsoo.ru/ba9da96d
73 Tpuronomerpuueckue GyHKINHU, UX bu6nuorexa [IOK
CBOICTBA U rpauKu https://m.edsoo.ru/24ab3c53
29 [Tpumepbl TPUTOHOMETPUIECKUX bubnuotexa [JOK
HEPaBEHCTB https://m.edsoo.ru/5272b9al
30 [TpuMepsl TPUTOHOMETPUUECKUX bubmuorexa [IOK
HEpPABECHCTB https://m.edsoo.ru/0c837397
31 IIpuMepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
1 [Ipumepbl TPUTOHOMETPUYECKUX bubnuorexa [JOK
HEPaBEHCTB https://m.eds00.ru/0f903¢75
KonrponbHas padora no Teme
"Jlorapudmuueckas QyHKIUS.
Jlorapupmuueckue ypaBHEHHS U
33 Hepall:elfc):TBa.TpnroZI;MeTpI/meCKHe bubmmorexa [IOK
https://m.edsoo.ru/10130727
(GYHKIMH B UX
rpaduku. TpuronomeTpuueckue
HEpaBeHCTBA"
bu6mmoreka [JOK
34 | Henpepuibiiie pyriium https://m_edsoo.ru/403bfb0d
35 Meron UHTEpPBATIOB AJIs pELICHUS bubnuorexa [JOK

HCPABCHCTB

https://m.edsoo.ru/6db0b423




16 Metoa UHTEpPBATIOB JJI PEIICHUS bu6morexa [JOK
HEPABEHCTB https://m.edsoo.ru/0adbcelb
bubnmorexa [JOK
37 Tponssonsas dyrKiH httns://m.edso:)_.[ru/073 lad3d
bu6mmorexa [IOK
38 Hpoussoznas GysKuit httns://m.edsocI)_.[ru/723dd608
19 ['eomeTpuueckuii 1 GU3NYECKUIN CMBICIT bubmuoreka [IOK
MIPOU3BOAHOMN https://m.eds0o.ru/6c8d36ff
40 ['eomeTpuueckuil 1 GU3NUECKUN CMBICIT bu6nuorexa LIOK
MIPOU3BOAHOMN https://m.edsoo.ru/a413eca9
41 [TpousBoaHBIC AIEMEHTAPHBIX (PYHKINN bubmmorexa [TOK
https://m.edsoo.ru/c7550e5f
. bubnunorexa [JOK
42 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKIUI https://m.e dsoi_.[ru /14ab3cdb
43 [IpousBoaHas CyMMBbI, IPOU3BEICHHS, bubnnorexa [JOK
YaCTHOTO (PYHKITHI https://m.edsoo.ru/c12a0552
44 [Ipou3BoHast CyMMBI, IPOU3BEICHHUS, bubnuorexa [JOK
YaCTHOTO (PyHKITUN https://m.edso00.ru/d598{201
45 [Tpou3BoHasi CyMMBI, IPOU3BEACHNUS, bubmuorexa [IOK
YacTHOTO (PyHKIUH https://m.edsoo.ru/1de34d4d
[Iprumenenne nporu3BOIHON K
46 I/I(f)CJIe,Z[OBaHI/IIOp(I)yHKHiﬁ Ha bubmorexa [IOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpumeneHnue nporu3BOIHON K
47 UCCIIeTOBaHMIO (PYHKIIHI Ha bubmorexa LOK
https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb U 3KCTPEMYMBI
43 [IpumeHeHne mponu3BOIHON K bubmmorexa [IOK

uccaea0BaHuio QyHKITUN Ha

https://m.edsoo.ru/0b411edd




MOHOTOHHOCTBH U O3KCTPEMYMBEI

IIpuMeHeHne MpOU3BOIHON K

bubmuoreka [{OK

49 HACCIIEN0OBAHUIO (PYHKIIMI Ha
A ymx https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB U 3KCTPEMYMBI
Haxoxnenne HanOOoJIbIIEro u
50 HAaUMEHBIIIETO 3HaUeHUsI QYHKIIUU HA bubmmorexa LOK
y https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HanOoJIbIIETO U
51 HaWMEHBIIIETO 3HAYCHUS (PYHKIIMH HA bubmorexa LHOK
y https://m.edsoo.ru/fb6a8acf
OTpEe3Ke
Haxoxnenne HanOoJIbIIero u
52 HAaWMEHBIIIETO 3HAYCHUS (PYHKIIMH HA buGmnorexa [IOK
y https://m.edsoo.ru/cffcb7e5
OTpEe3Ke
Haxoxnenne HanOOJIbIIEro U
53 HAUMEHBIIIETO 3HAUCHUST (YHKIIUU HA bubmmorexa [IOK
y https://m.edso00.ru/d9469916
OTpEe3Ke
Haxoxnenne HanOOJIBIIErO U
54 HAUMEHBIIIETO 3HAUCHUSI QYHKIIUU HA bubmmorexa [IOK
y https://m.edsoo.ru/ad15000e
OTpEe3Ke
Haxoxnerne HanOoJIBIIETO U
55 HaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA bubnmorera [TOK
y https://m.edsoo.ru/86adcbfd
OTpEe3Ke
IIpuMeHeHne Npon3BOHOM s
HAXOK/ICHUS HAWTYYIIEero PEIICHUs B
56 MPUKIIATHBIX 3a1a4dax, I bubnmorera [TOK
pHiIal patax, https:/m.eds0o.ru/13205d80
ompeieJICHUsI CKOPOCTH IpoIiecca,
3aJJaHHOTO (popMyJI0i MK rpaduKoM
57 Kontponbnas pabota mo teme bubnuorexa [JOK




"[IpousBoanas. [Ipumenenue
MPOU3BOAHOMN"

https://m.edsoo.ru/f8e¢d5{99

[TepooOpaznas. Tabmuma

bubmuoreka [{OK

58 NepBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobpasnas. Tabnuna bubnuorexa [JOK
epBOOOPA3HBIX https://m.eds00.1ru/30¢3697b
60 WuTerpain, reomeTpuyeckuil u bubmuoreka [IOK
¢buznyecKkuil CMbICT UHTErpaja https://m.edso0o.ru/391272¢9
61 WHTerpail, reOMeTpUYECKUN U bub6nuoreka [IOK
(bu3HYECKU CMBICT HHTETpajia https://m.edsoo.ru/d359fb5f
2 WHTerpai, reoMeTpuYECKUil U bubmuorexa [JOK
(U3UYECKUI CMBICIT HHTETpasia https://m.edsoo.ru/07eb464b
63 Brrurcnenue uHTErpana mo gopmyiie bubnmorexa [JOK
Herorona—JleiiOuuma https://m.eds00.ru/b9b225¢3
64 Brruncnenue uaterpana mo ¢popmyiie bubnunorexa [JOK
Herorona—JleiiOuuma https://m.edsoo.ru/b800deb4
65 Brruncnenue unrerpana no gopmyiie bubnuotexa [JOK
Herorona—JleiiOuuna https://m.edsoo.ru/f5eed075
66 Brruncnenue uHTErpana mo gopmyiie bubnmoreka [JOK
Herotona—Jleibania https://m.edsoo.ru/41da431a
67 CucreMbl TUHEHHBIX YpaBHEHUM Bubmmorexa LIOK
https://m.edsoo.ru/b648235a
68 CucreMbl TUHEHHBIX YpaBHEHU buomorexa LIOK
https://m.edsoo.ru/5ab83864
P
© | novoumso cucrevs e Bmioreis LIOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUM
70 Pewenune npukiiagubix 3a1a4 ¢ bubnmoreka [JOK




IIOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUU

https://m.edsoo.ru/aa5962el

CucteMsl u COBOKYIMHOCTH LCJIBIX,
palOHAJIBHBIX, UppAllMOHAIBbHBIX,

bu6mroreka [JOK

7 MOKA3aTeIbHBIX, JOrapu(PMHIECKUX https://m.edsoo.ru/48190472
YpaBHEHUH U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

7 paloHaIbHbBIX, HPPALMOHAIBHBIX, bubnuoreka [IOK
MOKA3aTeIbHBIX, JOrapu(PMHUIECKUX https://m.edsoo.ru/2dbd3859
YpPaBHEHUH U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIETIBIX,

7 palMOHAIBHBIX, UPPALUOHAJIbHBIX, bub6nuoreka [IOK
MOKA3aTeNbHBIX, JOrapu(PMUIECKUX https://m.edsoo.ru/7ab8d17e
YpPaBHEHUH U HEPABEHCTB
CucTtembl U COBOKYITHOCTH 1IEJIBIX,

74 palMOHANIBHBIX, UPPALUOHAJIbHBIX, bubnuorexa [IOK
MOKa3aTeIbHbIX, JIOTapu(HMUIECKUX https://m.edsoo.ru/81cccfed
YpPaBHEHUM U HEPABEHCTB

75 Hcnonp3oBanue rpadukoB GyHKIUN bubnuorexa [JOK
JUISl pELLIEHUs] YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonp3oBanue rpadukoB GyHKIUH bubnuorexa [IOK
JUISL pEIIEHUS] YPAaBHEHU I CUCTEM https://m.edsoo.ru/a7d9579
IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO

77 MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 U3 bubmmorexa [IOK

. https://m.edsoo.ru/ca878deb
pa3IUYHbIX 00JacTe HAyKu U
peanbHON JKU3HU
73 KoHnTtponbnas paboTta mo teme bubnmoreka [JOK

"HTerpas u ero npuMeHEHHSL.

https://m.edsoo.ru/471c735b




Cucremsl ypaBHeHHH"

HaTypaJ'ILHBIe " [OECJIbIC YKClia B 3aa4ax

bu6mmoreka [JOK

7 U3 pearbHOU KU3HU https://m.edsoo.ru/3ceel327
20 HatypanbHble u 1ienble 4icia B 3aa4ax bubnuorexa [JOK
13 peajbHOU KU3HU https://m.edsoo.ru/a35al31d
21 HatypanbHble u Lienble yncia B 3a7a4ax bubnuorexa LIOK
W3 peaIbHOMN KU3HU https://m.edsoo.ru/ef10c49
82 [Ipr3HaKku AETMMOCTH LEIbIX YHCEI bubnnorexa [IOK
https://m.edso00.ru/51696a67
83 [Ipu3Haky AEMMMOCTH LETBIX YUCET bubmmorexa [IOK
https://m.edsoo.ru/fab81c0e
84 [Ipr3HaKku AETMMOCTH LEIbIX YHCE buGnnorexa [IOK
https://m.edsoo.ru/ef2c6e43
25 [ToBTOpenue, 0600IIEHNE, bu6mmoreka [JOK
CHUCTeMaTH3alus 3HaHUI. Y paBHEHUS https://m.edsoo.ru/0312¢{8¢
26 [ToBTOpenue, 06001IeHNE, bu6mmoreka [JOK
CHUCTeMaTH3alus 3HaHUI. Y paBHEHUS https://m.edsoo.ru/247d2fe7
27 [ToBTOpEeHME, 0000IICHNE, bu6mmoreka [{OK
cHUCTeMaTH3alys 3HaHUI. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpeHme, 0600mEeHNE, bub6mmorexa [JOK
CHCTEeMaTH3alus 3HaHUI. Y paBHEHUS https://m.edsoo.ru/1bf2{b98
29 [ToBTOpenwue, 06001IeHNE, bu6mmorekxa [JOK
CHUCTeMaTH3alrs 3HaHUI. Y paBHEHUS https://m.edsoo.ru/9c44cbea
90 [ToBTOpeHue, 0600IIECHNE, bu6mmoreka [IOK
cHUCTeMaTH3allvs 3HaHUI. Y paBHEHUS https://m.edsoo.ru/337aad59
o1 [ToBTOpeHwue, 0600mEeHNE, bu6mmorexka [JOK
cucremaTtusanus 3Hanuil. HepaBeHnctaa https://m.edsoo.ru/a86014el
92 [ToBTOpenue, 06001IeHNE, bu6mmorexa [JOK




cucrtemaTtusanus 3Hanuil. HepaBenctaa https://m.edsoo.ru/5¢c45a60a
93 [ToBTOpenwue, 06001IeHNE, 1 bu6mmoreka [JOK
cucrematusauus 3Hanuil. HepaBeHnctaa https://m.edsoo.ru/19304aba
94 [ToBTOpEeHmE, 0600IIEHNE, | bu6mmoreka [{OK
cuctemaTtuzanus 3Hanuii. HepaBeHcTaa https://m.edsoo.ru/c3d4b282
[ToBTOpenwue, 0600mEeHNE,
. bubmuoreka [JOK
95 cucreMaTtusanus 3HaHui. CUCTEMBI 1
B https://m.edsoo.ru/a20b8adc
ypaBHEHUM
[ToBTOpenwue, 06001IeHNE,
. bubmuoreka [{OK
96 cucreMaTu3anus 3HaHui. CUCTEMBI 1
. https://m.edsoo.ru/a012476d
ypaBHEHUM
97 [ToBTOpEHME, 0000IICHNE, | bu6nuoreka [JOK
cucremaTtusanus 3HaHui. OyHKIUU https://m.edsoo.ru/d620c191
08 [ToBTOpenue, 0600IIEHNE, | bu6mmorexa [JOK
cuctemMaTusanus 3HaHuil. OyHKINU https://m.edsoo0.ru/7017196f
Bbu6mmorexa [JOK
99 HTorosas KoOHTpoaLHasg paboTa 1
TOroBas KOHTPOTIbHAA paboT https://m.edsoo.ru/513¢9889
b
100 Hrorosasi koHTpOIBHAs paboTa 1 nommorexa LOK
https://m.edso00.ru/2276973
O06006111EH1E, CUCTEMATU3aLIUs 3HAHHI
101 3a Kypc anreOpbl 1 Hayanl | bubnuoreka [JOK
MateMatudeckoro aHaiamsa 10-11 https://m.edsoo.ru/3330f7ef
KJIaCCOB
O06006111eH1E, CUCTEMATH3aUs 3SHAHUH
102 3a Kypc anreOpbl 1 Hayal | bubmuorexa [IOK
MaTeMaTudeckoro aHanmza 10-11 https://m.edsoo.ru/cead345e
KJIaCcCOB
OBIIEE KOJIMYECTBO YACOB I10 102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHOW MPOrPaMMbl CPeTHET0 001Iero 00pa3oBaHMs

1

Yucna v BEIYMCICHUS

1.1

OHCpHpOBaTB MOHATHUAMU: PaANHUOHAIIBHOC U JIECTBUTEIIBLHOE qucio,

OOBIKHOBEHHAsI U J€CSITUYHAs ApOOb, IPOLEHTHI

1.2

BemonHATe  apudmMeTHdeckue omepand € PalUOHAIBHBIMH |

ﬂeﬁCTBHTCHBHBIMH qucjiaMu

1.3

BrmonaaTs HpI/I6J'II/I)KéHHI)Ie BBIYUCJICHUA, HUCIIOJIb3YA mpaBujia

OKpYTJICHU, ACJIaTh IIPUKUAKY U OLICHKY PE3YyJIbTaTa BBEIUMCIICHU N

1.4

OnepupoBaTh NOHATUAMU: CTENIEHb C IIEJIBIM IOKa3aTeleM, CTaHJapTHas
¢dopma 3anucH EeHCTBUTENBHOIO YHCIIA, KOPEHb HATYpaJbHOW CTEIEHH;
UCTOJIb30BATh MOAXOAIIYIO (POPMY 3aIUCH JACHCTBUTENBHBIX YUCEN JUIS

pEeIICHUA NPAKTHYCCKUX 3a4a4 U MPCACTAaBJICHUA TaHHBIX

1.5

OHCpHpOBaTB IMOHATUAMU. CHUHYC, KOCMHYC W TAHI'CHC ITPOU3BOJIBHOT'O
yria; HUCHOJIB30BATH 3allMCb IHPOU3BOJIBHOI'O Yrjila YCpe3 O6paTHBIe

TPUTOHOMETpHUECKHEe (PyHKINUU

YpaBHEHHUsI U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIOE,
panMoHaIbHOE, UppalroHaIbHOE ypaBHEHHE, HEpPaBEHCTBO,

TPUTOHOMCTPHUYCCKOC YPABHCHUC

2.2

BeimonHATe  mpeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAKECHUH H

pelaTh TPUrOHOMETPUYECKUE YPAaBHEHUS

23

BoinonHATe peoOpa3oBaHus LENIbIX, PALIMOHAIBHBIX U UPPALIMOHAIBHBIX
BBIDOKEHUI M pelaTh OCHOBHBIC THIIBI IIENBIX, PAIUOHATBHBIX H

UPpaLMOHATILHBIX YPaBHEHUI U HEPABEHCTB

24

[IpuMeHATh ypaBHEHHS W HEPABEHCTBA JUISl PEIICHUS MaTeMAaTHYECKUX

3aa4 1 3a/1a4 U3 pas3JIMdHbIX oOnacrei HAayKH U peanLHoﬁ KHU3HHU




MopenupoBaTh peajdbHBIE CHUTYallMH Ha S3BIKE aiareOphbl, COCTaBIATH

2.5 BBIPA)KEHUS, yPAaBHEHMS, HEPABEHCTBA 10 YCIOBUIO 33a4H, UCCIIEI0BATh
MOCTPOCHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areOpbl
3 @OyHKIMH U TpauKH
OnepupoBarh TOHATHSAMH: (QYHKIHSA, CIOCOOBI 3amaHus (QyHKIHH,
3.1 o0nacTb OmpeleieHuss M MHOXKECTBO 3HaueHud GyHKIuH, Trpadpuk
(byHKIMHU, B3aUMHO 0OpaTHbIE (DyHKITHH
35 OnepupoBaTh MHOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIH
' GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIUN Ul pelIeHUsT ypaBHEHUH
14 Crpouts M uuTaTh Trpa@uUKu JHUHEHHOW (YyHKUMH, KBaJpaTUYHON
' (byHKIMH, CTENeHHON (PYHKIMHM C IIeTBIM MOKa3aTeneM
Hcnone3oBath rpaduku GyHKIUN AN WCCIENOBaHUS MPOIECCOB H
35 3aBHCUMOCTEH TPU PEIICHWU 3a7ad W3 IPYTUX Y4eOHBIX TPEAMETOB H
' pealbHOM  JKM3HM, BBIpaXaTh (opMyJamMu 3aBUCUMOCTH  MEXIY
BEIIMYMHAMU
4 Hauana matemaTndeckoro aHaiamsa
il OnepupoBaTh MOHATHUAMHU: I[OCIEIOBATEIBHOCTh, apu(mMeTHueckas u
' reoMeTpuyecKas Mporpeccun
OnepupoBaTh NOHATUAMU: OECKOHEUHO YOBIBalOIIas TIeoMeTpUyecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOIIEH TE€OMETPUUYECKOM
[Iporpeccuu
4.3 3amaBaTh MOCIIEIOBATEIFHOCTH PA3IMYHBIMU CIIOCOOAMU
w Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTEH MW MPOTPECCHid ISt
' pEelIeHrs pealbHbIX 3a7a4 MPUKIAIHOTO XapaKTepa
5 MHokecTBa U JOTHUKa
5.1 OnepupoBath NOHATHSIMHU: MHOXECTBO, OTIEpaIlM HAJl MHOXKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT MAJisi OMNHCAHUS
52 peanbHBIX MPOIECCOB W SIBICHUHM, NpU pEIIeHUH 3aqad M3 JOPYTux
Y4EOHBIX MPEIMETOB
53 OnepupoBaTh  TMOHATHUSMHU:  OIpPENEICHUE, TeopeMa,  CIEICTBHE,

J0Ka3aTCJIbCTBO

11 KIIACC




Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

1

Yucia ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSMU: HATYpPaJIbHOE, IIEJIO€ YHCIIO; HCIOIh30BaTh
NPU3HAKU JEIMMOCTU LIEJIbIX YHCEN, Pa3joKeHHE 4YMCia Ha MPOCThIC

MHOXXUTCIIN OJId PCIICHUA 3aaa4

1.2

OHCpI/IpOBaTI) MMOHATUEM! CTCIICHb C PAllMOHAJIbHBIM IMOKAa3aTCJIEM

1.3

OHepI/IpOBaTB IIOHATUAMMU: JIOI‘apI/I(i)M quciJia, JACCATUYHBIC n

HaTypaJIbHbIE TOTapU(PMbI

YpaBHeHUs U HEpaBEHCTBA

2.1

[IpuMeHATh CBOWMCTBA CTENEHW IS TPEeOoOpa3oBaHUS BBIPAKCHUH,
ONCpUPOBATh IOHATHAMU: IIOKA3ATCIBHOC YPABHCHHC U HCPABCHCTBO,

peiiaTb OCHOBHBIC THIIbI ITOKA3aTCIbHBIX ypaBHeHI/Iﬁ U HCPABCHCTB

2.2

BoinonusATe mpeoOpa3oBaHus BBIPAKEHUH, COAEpKallUX JIOTapu(pMBI;
OIIEpPUPOBATH MOHATUAMM: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPAaBHEHUN 1 HEPABEHCTB

23

Haxoauts pemenus mpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTb NOHATHUAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH U €€
pEIIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM IUIsl pELICHUS

MPAKTUYICCKUX 3aaa4

2.5

Haxomute  pemieHMss IPOCTEMIIMX  CHUCTEM M COBOKYIIHOCTEM

palMOHAJIbHBIX YPaBHEHHUM U HEPABEHCTB

2.6

MopnenupoBaTh peajbHble CUTyallud Ha f3bIKE ajareOpbl, COCTAaBIISThH
BBIPAXCHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBMIO 33]1a4H,
HCCJIEN0BATh IIOCTPOEHHBIE MOJEIH C HCIOJb30BAaHWEM amnmapara

anreOpbl

@OyHKIUN U TpadUKU

3.1

OnepupoBaTh MOHATHAMHU: TEpHOAWYECKAs (QYHKIMS, HPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMma (DyHKIHMH, HauOoJIbIIee |
HauMeHblllee 3HaueHUs! (PyHKIMU Ha MPOMEKYTKE; UCIOIb30BaTh UX IS

ucclieIoBaHusl (PyHKIUH, 3aJaHHOM rpadukom

3.2

OnepupoBaTh MOHATUSAMH: TpadUKH TOKA3aTEIBHOMN, JTOrapu(MIHIECKON 1

TPUTOHOMETPUYECKUX (PYHKIMI; H300pakaTb HMX Ha KOOPIMHATHOM




IUIOCKOCTH Y UCIIOJIB30BATH IS PEILICHUS] YPABHEHUI U HEPABEHCTB

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKH JTUHEHHBIX

33 YpPaBHEHUH U MCHOJb30BaTh MX JUIsl PELICHUS CUCTEMbI JIMHEWHBIX
ypaBHEHUH
14 Ucnonp3oBare rpaduku (yHKIMHA OIS HCCIEIOBAHUS IPOIECCOB H
' 3aBUCHUMOCTEHN U3 APYTUX YUEOHBIX AUCIUILINH
4 Havana marematnueckoro aHanusa
OnepupoBaTh MOHATUSMHU: HeNpepbiBHAsA (YHKUUSA, MPOU3BOAHAL
4.1 (GYHKLIMHU; HCHOJB30BATH TI'EOMETPUYECKUH U  (PU3MUYECKUI CMBICI
IIPOU3BOAHON ISl pEIIEHUs 3a/1a4
42 Haxomute  npou3BOAHBIE  3JEMEHTApPHBIX  (PYHKUMHA,  BBIYUCISTH
. IPOM3BOJIHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO (DyHKIIUH
Hcnonb3oBaTh MPOW3BOAHYIO JUIsl  MCCIEAOBaHHUA  (QYHKIMH  Ha
4.3 MOHOTOHHOCTb U AKCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIAEAOBAHUS K
MOCTPOCHUIO IrpauKoB
4 Hcnonb30BaTh NPOU3BOAHYIO ISl HAXOK/ICHHS HAWIYYIIErO PELICHUs B
' NPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX, 3a7auax
45 OnepupoBaTh TMOHATHAMHU: [E€PBOOOpa3HAsE M HHTErpaj; MOHUMATh
' TEOMETPUUYSCKHUI ¥ (PU3MUECKHUI CMBICI HHTErpajia
6 Haxoauts mepBooOpa3Hble 3JIEMEHTapHbIX  (YHKIHMM, BBIYUCISTDH
. uHTerpain o gopmyne Herorona — JleiiOnuna
47 PemaTs npuknaansle 3a1a4d, B TOM YHCIE COLUATBHO-DPKOHOMUYECKOTO

U pU3MUECKOro XxapakTepa, CpeICTBaMH MaTEMATHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYUCIECHUSA
Pammonanbupie  uyucna. OOBIKHOBEHHBbIE M JECATHYHBIE JApOOH, IPOLIEHTHI,
OecKOHEYHble  MEepHOoJUYecKHe  Jpobu.  ApudmMerndyeckue  omnepanuu ¢
1.1 paLMOHATIBHBIMHU YHCIIaMH, PeoOpa3oBaHUs YUCIOBBIX BblpaxkeHui. [IpumeHeHue
npoOeil M TPOILEHTOB JUISl pEIIeHUs MPUKIIAIHBIX 33734 M3 Pa3IUYHBIX OTpacie
3HAHUU U peAIbHOM KU3HU
JeiictButenpHple  4yuciaa.  PanMoHanbHBIE M MppalMOHAIBHBIE  YHCIIA.
1.2 Apudmerndecknue omnepanuu C JACUCTBUTEIbHBIMH uyHciaaMu. [IpuOmmxéHHbIe
BBIUNCJICHMS], TPaBUJIa OKPYIJICHUS, IPUKHUJIKA U OLICHKA Pe3yJIbTaTa BEIYNCICHUN
Crenenp ¢ nenbiM nokazateneMm. CranmapTtHas ¢opma 3alucH JIeHCTBUTEIBHOTO
1.3 yrcna. Vcnonp3oBanue moaxosimield (popMbl 3alMCH ACHCTBUTEIBHBIX YHCET JUIS
pEIIEHUS IPAKTUYECKUX 3a1a4 U MPEICTABICHUS JAHHBIX
14 ApudmeTndeckuii KOpeHb HaTypalbHOU cTeneHu. J[elcTBus ¢ apudMeTHIeCKUMHU
. KOPHSIMM HaTypajbHON CTENIEHU
Ls CuHyC, KOCHHYC M TaHIEHC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA30BAHUS
25 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpUYECKHE (POPMYJIbI
53 VYpaBHeHue, KOpeHb ypaBHEHHMs. HepaBeHCTBO, penieHHe HepaBeHCTBA. MeTon
. MHTEPBAJIOB
24 Penienue nensix U ApoOHO-PAIMOHAIBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemenue nppanoHalbHBIX YpaBHEHN U HEPABEHCTB
2.6 Pewienne TpuroHoMeTpuueCKuX ypaBHEHUN
57 [IpuMmeHeHne ypaBHEHHI U HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3aa4 U 3a7a4

U3 Pa3UYHBIX 00JIACTeH HAYKU U pealIbHON KU3HH




3 OyHKIMU U TpaduKu
31 Oynkuus, cnocoObl 3amanus QyHkuuu. I'paduk ¢ysxmmm. B3aumao oOpaTHbIE
' byHKIIUN
32 OOnacTe ompeneneHUs M MHOXKECTBO 3HaueHuH ¢yHkumu. Hymm Qynkum.
' [TpomexxyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU
13 CrenenHass (yHKIMS C HAaTypajJbHBIM M LEJNbIM TIOKa3zaTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpadviKk KOPHS 1-0i CTENIEHU
34 Tpuronomerpuueckas OKpYXKHOCTb, ONpPEAEICHUE TPUTOHOMETPUUECKUX (DyHKIMIA
. YKCJIOBOTO apryMeHTa
4 Hayana maTemaTnueckoro aHajinsa
il [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCTeA0BaTeIbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATENbHOCTH
Apudmerndeckass W TeOMETpHUECKash Nporpeccuu. beckoHewHo yObIBaromias
42 reomerpuueckass nporpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH I'€OMETPHUYECKOM
' nporpeccun. dopmyrna CI0XKHBIX NpOLEHTOB. lcnonp3oBaHue mnporpeccuu Ais
pEILIEHNUs PEANBHBIX 3a7a4 IPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoO)KecTBO, oOIepaluu HaJl MHOXecTBaMH. Jluarpammel Oinepa — Benna.
5.1 [IpumeHeHre TEOPETUKO-MHOXKECTBEHHOI'O ammapara JJid ONHUCAaHUS PpealbHbIX
IPOLIECCOB U SABJICHUH, TP PELLICHUH 3a]a4 U3 APYIHX Y4eOHBIX IPEIMETOB
5.2 Onpenenenne, Teopema, CIeACTBUE, J0Ka3aTEILCTBO
11 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA
1 Yucia v BBIYUCIICHUS
1.1 HarypanbsHble u nenbie ynucna. [Ipu3Haku 1eIUuMOCTH LENbIX YUCe
1.2 Crenens ¢ palMOHAIBHBIM MOKa3aTeneM. CBOMCTBA CTETICHU
1.3 Jlorapudm yucna. JlecaTnynsle 1 HaTypajgbHbIE JOrapudMbl
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 [IpeobpazoBaHne BBIpaKEHHIA, COAECPIKALINX JIOTApU(HMBI
55 [IpeobpazoBaHne BeIpaKEHHA, COACPIKALINX CTETIEHH C PALMOHATBHBIM
' IIOKa3aTelneM




2.3

[IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB

24 [Toka3aTenbHble ypaBHEHUsI U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpPaBEHCTBA
"6 CucreMbl JIMHEMHBIX ypaBHEHUH. PelleHue MNpUKIaAHBIX 3aJa4 C IIOMOIBIO
' CHUCTEMbI JINHEHHBIX YpaBHEHUM
2.7 CucrteMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILICHUI0 MaTeMaTHUYECKHX 3a]a4
. ¥ 33/1a4 U3 Pa3JInYHbIX 00JIaCTe HAYKH U pealbHOM KU3HU
3 OyHKIUN U TpadUKU
Oynkuus. Ilepuomnueckue ¢yHkimuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKLIUH.
3.1 MaxkcumMyMbl ¥ MHHAMYMBI (GyHKnud. Haumbonblnee W HauMeHbIlee 3HAYCHUE
(GYHKLHU HAa IPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaduKu
33 [TokazaTenpHas u norapudmudeckas QyHKIIUN, KX CBOWCTBA U TPapUKH
34 Ncnonb3oBanue rpadukoB GyHKUNN AJis peLIEHUs] YpPaBHEHUH U TMHEHHBIX CUCTEM
HUcnonwzoBanne rpadukoB  (GyHKIMA I8 HCCIENOBAHUS  MPOLIECCOB U
3.5 3aBHCUMOCTEH, KOTOpble€ BO3HMKAIOT NpPU pEIIEHUH 3a7ady M3 APYTUX Y4eOHBIX
MPEAMETOB U PEAIbHOM KU3HU
4 Hauana maTtemaTnyeckoro aHanusa
4.1 HenpepsiBabie pyHKIMN. MeTo] HHTEPBAJIOB AJIsl PEIICHUS] HEPAaBEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpudeckuii 1 GU3MUECKUI CMBICI TPOU3BOIHOM
43 [IpousBoanbie snMeMeHTapHbIX (QyHKIUH. DOpMyIJibl HaXOXICHUS NPOU3BOIHOMN
' CYMMBI, IPOU3BEAECHUS U YACTHOTO (DYyHKIIMH
[IpumeHeHne NPOU3BOAHON K HCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHbBLIETo 3HAa4YeHUs (QyHKIUH Ha
OTpe3Ke
[Ipumenenne Npou3BOAHOM JUIsl HAXOXK/IEHUS HAWTYYIIETo PEeUICHUs B MPUKIIAAHbBIX
4.5 3ajadax, JJIs OIpENeNIeHUs CKOPOCTH Ipoliecca, 3aJaHHOro (GopMysaoi HIu
rpaduKom
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
47 WuTerpan, ero reomeTpuueckuii 1 pu3nUecKuii cMbICI. Brrurcienne uHTErpaia mno

dbopmyne Hetotona — JleliOHuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHHSA
NpoBepPsSIeMOro OCHOBHOI 00pa30BaTeJbHOM NPOrPaMMBbI CPeIHEro 00111ero
TpeOoBaHus o0pa3oBaHust

Bnanenue meromamMu JI0Ka3aTeNbCTB, AJTOPHUTMAMH pEIICHUS 3ajad;
yMeHue (GopMysIHMpoBaTh W ONEPUPOBATH MOHATUSIMH: OIpE/CICHNUE,
aKCMoMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, NPHU3HAK, I0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYITUPOBATH
0o0paTHOE M TMPOTUBOIIOJIOKHOE YTBEPXKICHUE, MPUBOIUTH MPUMEPHI H
KOHTPIPUMCEPBI, HCIOJB30BaATb MCTOA MaTeMaTHYECKOU HHAYKIWH,
NPOBOJUTHh  JIOKAa3aTeIbHBIC PACCYXICHHUS TpPU pEIICHUH 3ajad,
1 OLICHUBATh  JIOTUYECKYI0 NPAaBWIBHOCTb  PAaCCYXKICHHI;  yMEHUE
OIEPHUPOBATH MOHITHUSAMHU: MHOKECTBO, MOJMHOXECTBO, ONEPALUU HaJ
MHOXCCTBaAMU, YMCHUC HUCIIOJIB30BAaTh TGOpeTI/IKO-MHO)KeCTBeHHbIﬁ
anmapar JUisi OIIMCaHUs PEeabHBIX MPOIIECCOB U SIBJICHUH H ITPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrHMX Y4eOHBIX IPEIMETOB; YMEHHE
OTIEpPUPOBATH MOHATUIMH: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IJIOCKOCTHU; YMCHHC 3a/laBaTb MW OIIUChIBATH Fpa(bbl pas3siinuHbIMU

croco0aMu; UCTIOB30BaTh Tpadbl IPH PEIICHUH 3a71a4

YMeHue onepupoBaTh NMOHATHAMH: HAaTypaJbHOE YHCIIO, LIEJIOE YHCIIO,
CTENEHb C LEJIBIM [10Ka3aTeleM, KOPEHb HAaTypaJbHOW CTENEHU, CTEIIEHD
C pauMOHAJbHBIM  TIOKa3aTeleM, CTElNeHb C  JCHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm UHMCIa, CHHYC, KOCHHYC M  TaHICHC
MIPOM3BOJIBHOTO YHCJIA, OCTATOK IO MOJAYJIO, PalMOHAIBHOE YHCIIO,
UPpPALMOHAIBHOE  YHCJIO,  MHOXKECTBA  HATypalbHBIX,  LENbIX,
2 paloOHaNIbHBIX, JEUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAaUMEHBUIMHA OOIIMI JeTuTeNh U HauMeHblee
oOuiee kpaTHoe, aropuT™M EBKinja npu perieHuu 3ajad; 3HaKOMCTBO C
pa3IMYHBIMM  NO3UIMOHHBIMM  CUCTEMAMM  CUHCJIECHMS;  yMEHHE
BBITNIOJHATh BBIYMCICHUE 3HAYEHUM U MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTENEeHsAMU M Jorapupmamu, rnpeodpa3zoBaHus IpOOHO-pALMOHATBHBIX

BBIPDA)KCHUI; YMEHHE ONEPHUPOBATH NOHATUSAMHU: IOCIIEIOBATEIBHOCTD,




apudmernyeckas rporpeccus, reoMeTpHuuecKast IIporpeccus,
OeckOHeYyHO yObIBaroIlas TeoOMEeTpUYecKass IpOrpeccus; yMEHHE
3aJ1aBaTh MOCJIE0OBATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONEepUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COMNpSKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOJYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3aluCHM  KOMIUIEKCHBIX 4ucen (TeoMeTpuyeckas,
TpUrOHOMETpHUUecKas U  anreOpavueckas); YMETb  IPOU3BOAMTH
apupMeTHuecKue JeHCTBUA C KOMIUIEKCHBIMHU YHCIIaMH; TNPUBOJIUTH
IpUMEphl  HCIOJIb30BAHMUSA  KOMIUIEKCHBIX  YHCEN;  ONEepUpoBaTh
HNOHATHAMM: MaTpuma 2x2 wu  3X3, OIpenenuTenbs MaTpHULBI,

FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTTPCACIIUTECIIA

YMeHrne omnepupoBaTh MOHATHSMU: pPAMOHAIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTETEeHHbIE, JIOTapu(PMUUYECKHE, TPUTOHOMETPHUUECKHE
ypaBHEHUsST U HEPABEHCTBA, HUX CHCTEMbI, YMEHHE OIEpPUPOBATh
MOHSTUSIMH: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUN U HEPABEHCTB, PaBHOCWJIHHOCTH
YpaBHEHU, HEpPaBEHCTB U CHUCTEM; YyMEHHE pellarb YypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOINBIO PA3NIMUHBIX MPUEMOB; pEIIaATh
YpaBHEHHS, HEPAaBEHCTBA U CHCTEMbl C TMapaMeTpoM; MPUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI I PEIIECHUS MaTeMaTHYECKUX

3aJia4 ¥ 3aaa4 U3 pasInNdIHbIX obnacreit HAaYKHU U peanLHoﬁ KHN3HU

VYMeHHe OmnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
HNEPUOIMYHOCTD (PYHKIIUHM, OrpaHMYEHHOCTh (PYHKIIUH, MOHOTOHHOCTD
GyHKIHH, SKCTpeMyM (YHKIIMH, HAauOOJbIIIee U HAUMEHbBIIee 3HAUYCHUS
(GYHKIMU HA IPOMEKYTKE, HeMIpepbIBHAS (DYHKITHS, aCHMOTOTHI rpaduka
GyHKIMH, TIepBas U BTOpas Mpon3BoaHas (PyHKIMH, TEOMETPHUYECKUN H
¢u3uueckuif CMBICT TPOM3BOJHON, NEpBOOOpaszHas, ONpeneTEHHbIN
MHTETpajl; YMEHHE HAXOIUTh AaCHUMOTOTHI rpaduka (QyHKIUH;, yMEHHUE
BBIUUCIIATh  TPOM3BOJHBIE CYMMBI, HPOHM3BEACHUS, YACTHOTO H
KOMITO3UIMHN (YHKIMH, HaXOAWTh YpaBHEHHE KacaTeNbHOH K Tpaduky
(GYHKUMU; yMEHUE HAaXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIHA;
YMEHHE HCIOJB30BaTh MNPOM3BOAHYIO JUIS HCCIENOBAaHUS (QYHKIHH,
HaXOJUTh HAWOOJbIIME M HAUMEHBIIWE 3HAYCHUS (YHKIMHA; CTPOUTH
rpa¢Ku MHOTOWJICHOB C HCIIOJI30BAHUEM ammapaTa MaTeMaTHYECKOTO
aHanmu3a; NPUMEHATh IMPOU3BOJHYIO JJISI HAXOXKIEHHUS HAWIY4IIEero

p€mi€HuA B IHNPHUKIAJHBIX, B TOM YHCJIIC COLIHAJIBHO-DKOHOMHWYCCKUX M




bU3HYEeCKUX 3a/1ayax; HAaXOIUTh TUIOMIAAN U 00BbEMBI QUTYP C TIOMOIIBIO
WHTErpaja; NPUBOJUTH MPUMEPHl MATEMATUYECKOIO MOJEIUPOBAHUS C

MoMOIIbI0 Au(depeHIInaIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh TMOHATHAMHU: Tpaduk QyHKIUH, OOpaTHas
(GYHKIMS, KOMITO3MLUS (QYHKIMHA, JUHEeWHass (QyHKIMS, KBaJpaTHYHAs
byHKIHA, parnmoHaIbHast byHKIHA, CTETIeHHAs byHKIHA,
TPUTOHOMETpUYecKne  (QyHKIMH, OOpaTHblE  TPUTOHOMETPHYECKUE
¢yHKIMHM, TIOKa3aTenbHas | Jorapudmuyeckas (YHKIHH; YMEHHE
CTPOUTH TpaUKH W3yYCHHBIX (DYHKIMH, BBHINOIHATH NPeOOpa3OBaHUS
rpaduKoB (PYHKIUH, UCTIOIB30BaTh TPAPUKH JJIS U3yUEHHsI TPOLIECCOB H
3aBUCHMOCTEH, MU PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX MMPEIMETOB H
3aa4 U3 peallbHOW JKU3HU; BBIPAKATh (HOpPMyJIaMH 3aBUCUMOCTH MEXKILY
BEJIMYMHAMH; HCIOJB30BaTh CBOWMCTBA M Tpaduku QYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB M 3a/1a4 ¢ TapameTpaMu; u300pakaTh
Ha KOOPIMHATHOM TIUIOCKOCTH MHOJXKECTBA pEIICHWH YpaBHEHHH,

HEPABCHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIC 3a/1aud pa3HbIX THUIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33JIla4¥ U3 00JIACTH YIPABICHUS TUYHBIMU U CEMEHHBIMH
dbuHaHCaAMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHS, HEPAaBEHCTBA M HX
CHUCTEMBI TIO YCIIOBHUIO 3aJa4M, HMCCIIEOBATh IMOJIYYEHHOE pEIICHUE U
OLICHUBATh MPaBIONOAOOHOCTh pPE3YJIbTAaTOB; yYMEHHE MOJEIUPOBAThH
peaibHbIE CUTyallUM Ha $3bIKE MATEMATUKH; COCTABIISTH BBIPAKCHHUS,
YpaBHEHHS, HEPaBEHCTBA W MX CHCTEMbl [0 YCJOBHIO 3a/ayH,
UCCJEAOBAaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM ammnapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIA PEe3yIbTaT

YMeHne onepupoBarh MOHATHAMU: CpeiHee apupMeTHyecKoe, MeuaHa,
HauOoJpIllee M  HAWMEHblIee 3HAYeHHUs, pa3Mmax, JUCHepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
UMHTEPNPETHPOBATh HH(GOPMAIMIO, TMPEACTaBICHHYI0 B TaliuLax, Ha
quarpammax, rpaukax, OTpaskarollyro CBOMCTBA pealibHbIX MTPOLECCOB U
SBJICHUI; TIPE/ICTABIATh HH(POPMALIUIO C TIOMOIIBIO TAaOJIHIl M AUArpam;
UCCIIEIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpauueckux METOJOB U  JJEKTPOHHBIX CPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOJIOAEHHS C TIOMOINBIO JAMAarpaMm

pacceuBaHud U JIMHEMHOMN perpeccuun




VYMeHue onepupoBaTh IOHATUSMH: CIyYallHbIM OINBIT W CIy4YalHOE
COOBITHE, BEPOSTHOCTb CIy4yallHOro COOBITUS; YMEHHME BBIYHMCIATDH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUecKux METOJ0B; MPUMEHSThH
(bopMyJIbl CIIOKEHUSI M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJHOU
BEpOATHOCTH, popMmyiy bepHymin, koMOMHaTOpHbIE (DAaKTHI U (POPMYIIBL;
OLICHUBATh BEPOATHOCTH pEaAIbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
MNOHSTUSMM: Cly4ailHass BEJMYMHA, paclpeieseHue BEpOSITHOCTEM,
MaTEMaTHYECKOE OKHUIAHHUE, IUCIEPCHS WM CTAaHJAPTHOE OTKJIOHEHHE
ClIy4ailHOM BeNWYMHBI, (YHKIUM pacupelneieHuss U IJIOTHOCTH
PaBHOMEPHOI0, TII0KA3aTEIbBHOTO W HOPMAaJbHOTO PAaCIpEleICHUH;
YMEHHE MCMOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpelesieHud Juis
peleHust 3a1ad; 3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIMX YHCel,
METOABI BBHIOOPOYHBIX HCCIEOBAHUH; yMEHHE TPHBOJUTH IPUMEPHI
NPOSIBJIIEHUS 3aKOHA OOJIBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSAMU: COUETaHHE, TIEPECTAaHOBKA,
YHUCIO COYETaHWM, YHCIO IepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PacCyKICHHS IS PEIICHHS 3a/1a4;
OLICHMBATh BEPOATHOCTH peasbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJYYECHHBINA PE3YJIbTAT

YMeHue onepupoBaTbh IOHATUSMM: TOYKA, MpsAMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIVIa, IUIOCKMHA yroi,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YIOJ, CKPEIIMBAIOLIMECS MPSMBIE,
NapaJuIeIbHOCTh U NMEPNEHIUKYISIPHOCTD NPSAMBIX U IUIOCKOCTEH, yroi
MEXIY MNPAMBIMU, YTOJ MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJI MEKIY
IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKHU O IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSAMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTAMM; YMEHUE HUCIIOIb30BATh IIPH
pelIeHUH 3aJad U3ydyeHHbIE (DAKTHI MU TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHpA; CTPOHUTH
MaTEMaTUYECKUE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMHU NPAKTHUYCCKUC 3ada4n
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YMeHue onepupoBaTh MOHATHUSAMH: IUIOUIans (GUrypbl, 00bEM (uUrypsl,
MHOTOTPaHHHK, NPaBIIbHBI MHOTOTPAHHHK, CEUCHHE MHOTOTPAHHHUKA,
KyO, mapajuienenures, Npu3Ma, NUpamMuaa, (Gurypa M IMOBEPXHOCTb
BpalleHNs], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IUIOMab
MOBEPXHOCTU MHPaMHJIbL, TPU3MBI, KOHycCa, LWIMHApA, 00BEM KyOa,

IPSIMOYTOJIBHOTO Mapaijiesienuieaa, MUpaMuabl, HOpU3Mbl, LWIHHIpPA,




KOHYCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUYECHHs] KOHYCAa M LIWJIMHJPA,
MapajuleJbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IIJIOCKOCTD,
Kacaromasics cdepbl, LUIUHAPA, KOHYCa; YMEHUE CTPOUTH CEUYEHHE
MHOTI'OI'paHHHMKA, U300pa)kaTh MHOTOTPAHHUKHU, (UTYpPBl U TOBEPXHOCTH
BpaICHUs, UX CEUECHHMsI, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTh CBOMCTBA F€OMETPHUUECKUX (PUTYp, CAMOCTOATEIBHO
(bopMyJIMpPOBaTh OMPEIEIICHUS U3yYaeMbIX (PUTyp, BBIIBUraTh TMIOTE3bI
O CBOMCTBaX M NpH3HAKaX reOMETPUYECKUX (Uryp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAMUTH KiIacCUPHUKAUUIO QUryp 1o
pa3IMYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE

MOCTPOCHUS
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YMeHue omepupoBaTh IMOHATHSAMH: JBW)KCHHE B TIPOCTPAHCTRBE,
napajuieNIbHbI TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOM00MS, TMOMOOHBIE QUTYPBI;, YMCHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (HUTYpHI, B TOM YHUCIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKTYpPE; HCIIOJIb30BaTh T'€OMETPHUYECKHE OTHOIICHHUS
NpU pEIICHWW 3a/lady, HAXOJWTh TEOMETPUYECKHE BEIMYMHBI (IJIMHA,
yTOJI, TUIOmAanh, OOBEM) TpH pEmICHUH 33a7a4 U3 JPYTUX Y4eOHBIX
NPEMETOB M U3 PEaJbHOM JKU3HU; YMEHHE BBIUUCIISATH TE€OMETPHUYCCKHE
BEJIMYMHBI (IJIMHA, YTOJ, TUIOMIalb, O0BEM, IUIOMIA/h TOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYIIBI ¥ METOIBI, B TOM YHCIE: ILUIONIAIb
MOBEPXHOCTU MUPAMUJIBI, IPU3MBI, KOHYCA, MWIHHIPA, TUIOMAAb CEpsI;
00bEéM KyOa, MPSMOYTOJBHOTO TapaJuIe/ICNHIea, MMPaMUIbI, TPHU3MBI,
MWIMHApPA, KOHYyca, Iapa; yMEHHWE HAXOJUTh OTHOIICHUE OOBEMOB

MoI00HBIX (puUryp
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YMeHne onepupoBath MOHATUSMU: MPSMOYTOJIbHAS CHCTEMAa KOOPIUHAT,
BEKTOP, KOOPJIMHATBl TOYKH, KOOPAMHATBl BEKTOpA, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha 4YHCIIO, pa3joXeHHe BeKTopa Mo 0Oa3ucy,
CKaJIsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOMU3BEICHHUE, YTOJN MEXKIY
BEKTOpPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METO]
JUISL  pelICHUS TEOMETPHUYECKHUX 3aJad M 3a]ad JAPYyrux ydeOHbBIX

MPEAMETOB
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YMeHne BbIOMpATh TMOAXOMSAIIMN METON [UIsi pelIeHUs 3a1adu;
[IOHMMaHUE 3HAYUMOCTH MATEMAaTUKM B HW3YyYEHUU IMPUPOJHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUW; YMEHHE pacro3HaBaTh

MMPOSBJICHUC 3dKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKMX OTKPBITUHA POCCHHCKOM W  MHPOBOU

MaTeMaTHU4eCKOMH HAayKH




INEPEYEHD 2JIEMEHTOB COAEP)XAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Kon

1 Yucna v BBIYUCICHUS

1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AETMMOCTH LEIbIX YHUCEeIT

- Pannonanehpie unciaa. OOBIKHOBEHHBIE W JECATHYHbIE JApoOW, MPOLEHTHI,
. OeCKOHEUHbIEe IEPUOTUIECKUE IPOOH

13 ApudmeTnuecknii KOpeHb HaTypajibHOU cTemeHd. JleiicTBus ¢ apudMeTHuecKuMu
' KOPHSIMU HaTypaJIbHOM CTENIEHU

L4 Crenens ¢ 1enbiM nokaszateneM. CTeneHs ¢ palloHaIbHBIM NoKa3aTeneM. CBONCTBa
' CTECTIeHH

Ls CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnaHble U HATypaabHbIC JTOTapru(HMbI

JleiicTBuTenpHble  4ncia. ApuMETHUECKHE OIepalud ¢  JIeHCTBUTEIbHBIMU
1.7 yycnamu. [IpubnnxEHHble BBIYUCIICHUS, IPaBUIa OKPYIJICHUS, IPUKUIKA U OL[CHKA
pe3yibpTaTa BEIYMCICHUH

1.8 [IpeobpazoBanue BeIpaKeHUN

1.9 KommiekcHbie uncna
2 VYpaBHEeHUs 1 HEPaBEHCTBA

2.1 enbie 1 1poOHO-paIMOHATILHBIC YPABHEHHS

2.2 HppauronaibHble ypaBHEHUS

2.3 TpuronomeTpuuecKkue ypaBHEHHs

2.4 [TokazarenbHble U JIorapupMUUYECKUE YpaBHEHUS

2.5 enbie 1 1poOHO-palIIOHATIEHEIE HEPABEHCTBA

2.6 HppanmonanbHbie HEpaBEHCTBA

2.7 [Toka3zaTenbHbIE U JTOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpuuecKkue HEPABEHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.1

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu




2.1

Marpuiia cucteMsbl JUHEHHBIX ypaBHEHUN. OnpeenuTesib MaTPUIbI

1
3 OyHKIHMH U TpaduKu
31 Oynkus, crnocoObl 3amgaHus ¢yHKuuu. I'paduk ¢yHknuu. B3aumHO oOpaTHBIC
' ¢ynkumu. Yérneie n Heu€tHble GyHKImH. [lepuoanueckue GyHKIuU
Obnactp ompesnereHUss W MHOXECTBO 3HaueHUH Qynkumu. Hymm ¢yHkmmm.
39 [TpoMexyTkH  3HAKONMOCTOAHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKILHH.
' MakcumMyMbl ¥ MHHUMYMbI (GyHKIMA. Hawmbonbliee ¥ HauMeHbIIee 3HAYCHHE
(yHKIIMU Ha IPOMEKYTKE
33 Crenennass (yHKIHMS C HaTypaJbHBIM M IEJbIM TOKazaTeneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpauK KOpHS /1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazarenwsHas u norapudmuueckast pyHKINH, UX CBOMCTBA U rpaduku
36 Toukm pa3peiBa. AcuMmnToThl TpadukoB ¢GyHkmuii. CBolicTBa  (QYHKIUH,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 IlocienoBaTeIbHOCTH, CLIOCOOBI 3aJaHHS IOCJIEI0BATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTtnueckoro aHaiamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (DYHKIHHA
[Ipumenenre TPOU3BOAHONW K HCCIEAOBaHUIO (YHKIUMHA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOONbIIer0o U HaWMEHBIIETO 3HaYeHHs (YHKIHUU Ha
OTpe3Ke
43 [TepBooOpa3nHas. MaTerpan
5 MHo3xecTBa U JIOTHKa
5.1 MHOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 durypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe U TIOCKOCTH B IPOCTPAHCTBE




7.3 MHororpaHHuku
7.4 Tena u NOBEpXHOCTH BpalCHUS
7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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