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MNOACHUTEJIbHAS 3AININCKA

Pabouas mporpamma yueGHOTO Kypca «Anredpa u Havajga MaTEMaTHIECKOTO
aHaim3ay 06azoBoro ypoBHsA g oOywarontuxcst 10 —11 xiaccoB pa3paborana Ha
ocHoBe DenepanbHOro rocyAapCTBEHHOI0 00pa30BaTENbHOrO CTaHAAPTa CPEIHETO
oOmero oOpa3oBaHusd, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NpEeAbSIBIAEMBIX K MaTEMaTHUUYECKOMY OOpa3OBaHUIO, U TPAIUILMI POCCHUICKOTO
oOpazoBanus. Peanmuzanus mporpamMMbl OO€CHEUMBAET OBIAJEHUE KIHOYEBBIMU
KOMITETEHLIUSMH, COCTaBIISIONIMMH OCHOBY [IJISi CAMOPA3BUTUS M HEMPEPHIBHOTO
00pa3oBaHusl, LEIOCTHOCTh OOUIEKYIbTYPHOTO, JUMYHOCTHOTO M MO3HABATEIHLHOTO
pa3BUTHUS JTUYHOCTH O0YYAIOIIUXCSL.

HEJAU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHUYE€CKOTO aHAM3a» SIBISIETCS OJHHUM U3
HamOoJiee 3HAYMMBIX B MPOrpaMME€ CTapuIed IIKOJbI, IOCKOJbKY, C OJHOMU
CTOPOHBI, OH OO€CIEeYMBAET HHCTPYMEHTAIbHYIO 0a3y I HU3y4deHUs BcCeX
€CTECTBEHHO-HAYYHBIX KypCOB, a C APYrOl CTOPOHBI, (POPMHUPYET JIOTUYECKOE U
a0CTpakTHOE MBILIUICHHE YYalluXcs Ha YpOBHE, HEOOXOAMMOM JJsi OCBOEHUS
KypcoB HH(OpPMATUKH, OOILIECTBO3HAHMUS, HMCTOPUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KoTopas (popMyJIMpyeT CBOU JOCTHKEHHSI B MaTEMaTHYECKO popMme.

Kypc anreOpel 1 Havan MaTreMaTHYE€CKOro aHajau3a 3aKJIaJIbIBA€T OCHOBY IS
YCHENIHOTO OBJAJICHUS] 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHUH, TOHUMAaHUSA
OCHOBHBIX TEHJICHIIMMA HSKOHOMUKM M OOIIECTBEHHOM IKWU3HH, IO3BOJISET
OpUEHTHUPOBAThCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B ITOBCEIHEBHOM XKU3HHU. B TOXKE Bpems OBIAJECHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMHM MAaTeMaTHMYECKUMHU KOHCTPYKIUSMHU
pa3BUBAa€T yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH
YTBEPKJIEHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETHU3aIUIo, a0CTparupoBaHue u
aHaJIOTUI0, POPMUPYET KPEaTUBHOE U KPUTUUECKOE MbIlUIeHHEe. B xone nzyuenus
anreOppl W Hauyajl MaTEMaTHYEeCKOro aHalW3a B CTapliedl IIKOJe ydJalluecs
IIOJIy4arOT HOBBIM ONBIT PEUICHHWS MPUKIAIHBIX 33Ja4, CaMOCTOSATEIBHOIO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEIEH pealbHbIX CHUTyallMil M WHTEpHpeTaluuu
MOJIYYEHHBIX  PELICHHUM, 3HAKOMATCA C  NOpUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEM B TPUPOAEC, HAyKE MU B MCKYCCTBE, C BBLIAIOIIAMUCS
MAaTeMaTHYECKUMU OTKPBITUSMHU U UX aBTOPAMMU.

Kypc obnagaer 3HAUMTEIBHBIM BOCHUTATEIBHBIM TOTECHIIMAIOM, KOTOPBIN
peanu3yeTcsl Kak uyepe3 y4deOHbId maTepual, CrocOOCTBYIOMIUNM (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMs, TaK M uepe3 cheuuduky ydyeOHOU AesITeNbHOCTH,



TpeOyromiein CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IPOJOJIKUTEIBHOM
KOHLIEHTpAaLMi BHUMAaHHs U OTBETCTBEHHOCTH 32 ITOJTYYEHHBIN pe3ysbTarT.

B ochHoBe wmetonuku oOydeHus anreOpe W HayajiaM MaTEeMaTHYECKOTO
aHaJIM3a JISKUT ACSTEIbHOCTHBIN NPUHILIUIT 00YYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajga MaTeMaTUYECKOTIO aHAIM3a» BKIKOYAET
CIIEIYIOIUE COJEPKATEIbHO-METOAMYECKUE JIMHUM: «YHcia W BBIYMCICHUD,
«Dyukuuun u rpaduku», «YpaBHEHUS W HepaBeHCTBa», «Hauama
MaTreMaTH4ecKoro aHaimusa», «MHoxkecTBa W JIOTMKa». Bce OCHOBHbIE
COJIEP>KATEeIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOy4eHHs B CTapllIel IIKOJIe, €CTECTBEHHO IOIMOJHSASA APYT APYra U MOCTENEHHO
HAChIIasACh HOBBIMM TEeMaMM M  pasfenamu. JlaHHBIA Kypc — sIBIseTcs
UHTETPaTUBHBIM, IIOCKOJIbKY OOBEIuHsAEeT B cebe cojiep aHhue HECKOJIbKUX
MaTEeMaTUYECKUX AUCIUIUIMH: aredpa, TPUTOHOMETPHSI, MAaTeMaTUUYECKUN aHaAIN3,
Teopusi MHOXKeCTB U Jp. [lo mMepe Toro kak ydvamiuecs OBIaAeBarOT BCE Ooliee
[MIMPOKUM MATEMaTHYECKUM allapaToM, Y HUX MOCIEeI0BAaTEIbHO GOpMUpPYETCS U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYHD MOJEIb pPEATbHON
CUTYyallud, TPUMEHSATh 3HAHHUSA, TOJYy4YeHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOI0 aHaJIU3a», IJIs PEUIEHUs CAMOCTOSTENBHO CHOPMYIUPOBAHHON
MaTEeMaTUYECKOH 3aJ1auM, a 3aTEM UHTEPIIPETUPOBATH IMOJTYUYEHHBII pe3yJIbTaT.

CopeprxaTenbHO-MeTOAMYECKasl JIMHUA «UMCiia M BBIYMCICHHS» 3aBEpLIACT
(opMupOBaHHE HABBIKOB MCIOJIb30BaHUS JEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOW Mmikojie. B crapuiell mkose oco0oe BHUMAaHHE YJENsSETCS
(GOpMHPOBAaHUIO TPOYHBIX BBIYUCIHUTEIBHBIX HAaBBIKOB, BKIIOYAIONIMX B ce0s
UCTIOJb30BAaHUE PA3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO YHCIA, yMEHHE
palMOHAIBHO BBINOJHATh JEHUCTBHAS C HUMH, JelaTb IPUKHAIKY, OLEHUBATH
pe3ynbraT. OOyuarouiyecs: NOJydYaloT HaBBIKM NPUOIMKEHHBIX BBIYMCICHUM,
BBINIOJIHEHUS JIEUCTBUM C 4YHWCIaMu, 3allMCaHHBIMU B CTaHJapTHOW (opme,
UCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAXKECHUI.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha IMPOTSHKEHHH BCETO
oOydeHuss B CTapuiedl MIKOJIe, IOCKOJbKY B KaXKIOM paszjeiie Mporpammbl
PEeIyCMOTPEHO pEIlIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaroniyecs OBIaI€BAIOT
pPa3IMYHBIMM METOJIaMHU PELICHUSl LEJbIX, PAlUOHAIbHBIX, HPPALUOHAIbHBIX,
NOKA3aTeNbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [lorydeHHble yMEHUS UCIIOJIB3YIOTCS TPU UCCIIEJOBAaHUN
(GYHKIMI ¢ MOMOIIBIO MPOU3BOJHOM, pElIeHWH NPUKIAJHBIX 33Jad W 3a/Jay Ha
HaXOXJEHUE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHUuH QyHkuu. JlanHas
cozepkaTelbHasl JMHUS BKJIOYaeT B ce0s Takke (QPOpMUpPOBAHUE YMEHUU
BBIMOJHATh pacu€rbl 1Mo ¢opMynaM, MpeoOpa3oBaHUS IIENbIX, PAaLUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHMM, a TaKKE BBIPAXKECHUH,



COJIepKallNX CTeNeHn u Jjorapupmel. braromaps u3yudeHUio anreOpanuecKkoro
Marepuaga MPOUCXOJIUT  JajbHEWIEe  pa3BUTHUE  AJTOPUTMHYECKOTO U
aOCTPAaKTHOTO MBIIIJICHUST y4aluxcd, (GOPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccykJieHuid, pabOThl C  CHMBOJBHBIMM  (OpMaMH,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnreOpa
npemnaraetT d3(PQPEeKTUBHBIE WHCTPYMEHTBHI [UJISI PEIICHUS MPAKTHUUYECKUX U
€CTECTBEHHO-HAYUHbIX 3a7a4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
S3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaQUKH» TECHO
NEPEIIeTaeTCs ¢ IPYrUMHU JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
MOCJIEI0BATENIbHOCTh M3YUYCHUS Marepuaa. N3yuenne CTEINEHHOU,
MOKa3aTeNIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (QYHKIIUMA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN NJIs1 pelieHus 3ajad U3 JAPYruxX yueOHBIX
NPEIMETOB U PEAbHON MU3HU TECHO CBSA3aHO KaK C MAaTEMaTHYECKUM aHaJIU30M,
TaK W C PEIICHHEM YpaBHEHUU W HepaBeHCTB. [lpm 3TOM Oosblioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXIY
pa3NMYHBIMK BEJIMYMHAMH, HCCIENOBAaTh MOJy4YeHHbIE (YHKIHMHU, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiepKaTesIbHOM JIMHUM HAlEJIeH Ha Pa3BUTHE YMEHUU
YW HaBBIKOB, IMO3BOJISIONIUX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOi (opMme: aHATUTUYECKOH, rpaduueckoil u cimoBecHOi. Ero m3ydenwme
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000I1IEeHNIO M KOHKPETU3aLIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxarenbHast nuHusa «Hauana mMareMarnyeckoro aHajinz3a MO3BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYT KaK MATEMaTUYECKUX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX O0YYaloIUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIIEIOBATh U
CTpoUTh Tpaduku (QYHKIUN, OMPENEIsATh WX HAWMOOJBIINE W HAUMEHBIIUE
3HAYEHHUS, BBIYUCIATH IUIOMAAN (QUTYyp U OOBEMBI Tell, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TpoleccoB. JlaHHasg coaep)karenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TOCTPOCHUSI MAaTEMAaTHYECKUX MOJIeNIed pealbHbIX CHUTYyallui,
HaXO0XJICHUSl HAWIYYIIEro PEUIeHUs B MPUKIAJHBIX, B TOM YHCIE COLMAIBHO-
HPKOHOMHYECKHUX, 3a/auyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaIM3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAaKTHOTO, (POPMaNILHO-JTOTUYECKOTO U KPEATUBHOIO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHMI pACIO3HABaTh MPOSIBIEHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE U uckyccrBe. OOyuarommecs Y3HAIOT O
BBIJIAIONINXCS PE3yJIbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U UX aBTOpax.

CopeprxaTenbHO-MeToAMYECKask TUHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. Te€OpeTMKO-MHOKECTBEHHbIE
NpEACTABICHUS MMPOHU3BIBAIOT BECh KYyPC IIKOJBHOM MAaTEMAaTUKU W IMpejiarator



Hanbosee YHUBEPCATbHBINA A3BIK, OOBEIMHSIIONINI BCE pa3Jeibl MAaTEMAaTUKH U €€
IPWIOKEHUH, OHU CBSI3BIBAIOT PAa3HbIE MATEMAaTUYECKUE AUCLUIUIMHBI B €IMHOE
uenoe. [loaToMy BaKHO JaTh BO3MOYKHOCTh IWIKOJIBHUKY MOHUMATh TEOPETUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKH M HCHOJb30BATh €ro s
BBIPAJKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa u Hayajla MAaTeMaTHYECKOrO aHaJIA3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAHbI
c(hopMHUPOBATH HABBIKK MOCTPOEHUS MO/JIENEH pealbHbIX CUTYallUid, UCCIEIOBAHUS
ATUX MOJENIed C MOMONIbI0 ammapara ajareOpbl U MaTeMaTHYEeCKOro aHalu3a U
UHTEPHPETAlUN NOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbld
U3 pa3/iesoB IPOrpamMMBsl, IOCKOJIBKY BECh MaTEpPHAl Kypca IUPOKO HCIIOIb3YETCS
JUISl peLIeHus] PUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX NMPAKTHYECKUX 3a1ad
ydaluecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, HMCIOJIB30BAaTh AHAJIOTHIO, 0000OLIATh M KOHKPETH3UPOBAThH
npobiiemy. [lesTenbHOCTh MO (HOPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJlay OpraHu3yeTcs B MpPOLECCe M3YUYEHMsI BCEX TeM Kypca «Anredpa um Hayana
MaTEMaTUYECKOTO aHATU3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

B y4yeOHOM miaHe Ha M3ydYeHHE Kypca ajreOpbl U Hayajdl MaTEeMaTHYE€CKOTO
aHayM3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Hemento B 10 kmacce u 3 daca B
Hezaemo B 11 kiacce, Bcero 3a nBa roga ooyuenus — 170 yacos.



COJEPKXAHME YYEBHOI'O KYPCA
10 KIIACC

Yucaa 1 BBIYMCICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOILICHTHI,
OECKOHEUHblE  MepuoAuYecKue  JpoOu. ApupMeTHUYeCKHe  Omepauud C
palMOHAIBHBIMU YU CIaMu, TpeoOpa30BaHUs YHCIOBbIX BeIpaxkeHUM. [IpuMenenne
Ipobeil 1 MPOLEHTOB NIl PellleHUs] MPUKIAJHbIX 33/1a4 U3 Pa3IMYHBIX OTpacien
3HAaHUU U PEaJIbHOM KU3HMU.

JeucTtBurenbHble 4yucia. PalnuoHalbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckre omnepauud ¢ JIEeHCTBUTENbHbIMU YHucHaMmu. [IpuOnmxEéHHbIe
BBIYMCIICHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUN.

Cremmenb ¢ menbiM  mokaszareneM. CranmaptHas  Qopma  3ammcu
nercTBuTeNbHOr0  uucia. Hcnonb3oBanue monaxonsdmed  GopMmbl  3aMucu
JNEHUCTBUTENBHBIX YHUCEN Ui PEUICHUS NPAKTUYECKUX 3alad U IPEACTaBICHUS
JAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOM  crtemeHu.  JleictBusi ¢
apu(MeTH4eCKUMHU KOPHSIMHU HaTypaJIbHOM CTEIEHU.

CHHyC, KOCMHYC M TaHI'€HC YMCIIOBOI'O apryMeHTa. APKCHHYC, apKKOCHUHYC,
apPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa 1 TOXKIECTBEHHbIE TIPEOOPa30OBaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHU. OcHoOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHEe, KOpEeHb ypaBHEHMs. HepaBeHCTBO, penieHHEe HEPaBEHCTBA.
Meton HHTEpPBAJIOB.

Pemenue nenbix 1 JpoOHO-pAllMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemienune nppanmoHanbHbIX YpaBHEHHI U HEPABEHCTB.

Pelienue TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHMM M HEPABEHCTB K PEUICHUIO MAaTEMATHYECKHUX 3a7a4
W 3a]71a4 U3 PA3IMYHBIX 00JIacTel HAyKU U PEAIbHON KU3HHU.

DyHKUMH U TPaPUKH

Oynkumsi, crnocobbl 3amgaHus ¢yHkuuu. ['padux ¢yHkuuu. BzanmHO
oOpaTHble PYHKIUU.

OOsiacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkouu.
[TpoMexyTKH 3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U IEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHS N-0i CTENEHHU.



Tpuronomerpuueckass OKPYX HOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GyHKIIUH 9UCIIOBOTO apryMEHTA.

Hauaja MmaTeMaTH4ecKoOro aHajamn3sa

ITocnegoBaTenbHOCTH, COCOOBI 3aJIaHUs MIOCJICAOBATEILHOCTEH.
MOHOTOHHBIE OCJICIOBATCIILHOCTH.

ApudmMernueckas ¥ TeOMETpUIECKasi Iporpeccuu. beckoHeuHo yObIBaromas
reomerpudeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYeCKOM
nporpeccud. Dopmysia CIOXKHBIX MPOLEHTOB. VCHonab30BaHUE MPOTPECCUU A
pelICHUs peAIbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHoKecTBa U JJOTHKA

MHoxecTBO, omnepauud Haj MHoOxecTBamu. Jluarpammel OJilnepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO armapara il ONHUCAHUS PEaTbHbIX
MIPOIICCCOB U SIBJICHUH, IPYU PEIICHUH 3aJ]1a4 U3 JIPYyTUX YICOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CI€ACTBUE, J0KA3aTEIbCTBO.

11 KVIACC

Yuciaa 1 BBIYMCICHUSA

HatypaneHble u nemnble yncna. [IpusHaku 1e1MMOCTH LEIbIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM NIOKa3areneM. CBONMCTBA CTEIIECHH.

Jlorapudm uncna. JleciTuuHbIe U HATYypaJIbHbIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBanue BEIpOXKECHHM, COACPKANTUX JTOTapU(MBI.

ITpeoOpazoBaHue BbIpaKEHUHN, COAEPXKALIUMX CTENEHH C palMOHAIbHBIM
MIOKA3aTEJIEM.

[Tpumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YpaBHEHHS 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHUMU. PellleHHe NpUKIAIHBIX 331a4 C ITOMOILBIO
CHUCTEMBI JIMHEWHBIX YPaBHECHUM.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIu4HbIX oOJacTedl HayKu M peajbHOU
KU3HH.

DyHKIUHN U TPAPUKHU

@yukius. Ilepuonnueckne  ¢QyHkuuu. [IpomMeXyTKM  MOHOTOHHOCTH
bynkuuu. MakcumMymbl ¥ MUHUMYMBbI (QyHKIIMUA. HanOonbliee u HaumMeHbIIEe
3HaYeHUE (PYHKIHMH Ha IPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenbHas u JorapupmMuyeckas PyHKUMUU, UX CBOMCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB QPyHKIMIA IS PELICHUS] YPAaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAHUS IPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEATbHOMN KU3HHU.

Hayana MaTeMaTH4eCKOro aHaju3a

HenpepriBable pyHKIMN. MeTOI MHTEPBAJIOB JUIsl pEIICHHUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QuU3NUECKUNA  CMBICIH
MIPOU3BOJHOM.

[IpousBogubie  smeMeHTapHbIX  GyHKOUE.  DopMynbl  HAXOXKACHUSA
IPOM3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIUH.

[TpumeHeHne MPOU3BOAHON K MCCIEAOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
3KcTpeMyMbl. Haxok/ieHue HanbospIIero 1 HaMMEHbIIET0 3Ha4eHUsl QYHKIMHU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOJHOM UL HAXO0XKACHUS HAWJIy4dlIero pEIICHHs B
NPUKIAIHBIX 3aja4yax, U1 ONPEACIICHUs CKOPOCTH IIpolecca, 3aJaHHOIo
dbopmyIioi uau rpaguKoMm.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

Wurerpan, ero reoMerpuyeckuid M (Qusmyeckuid cmbicil. Beruucienue
uHTerpana no popmyie Herorona—JleiiOnuna.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yyeOHoro mnpeamera «Maremaruka» JOJKHO 00O€CIEUnBATH
JIOCTUKEHHE Ha YPOBHE CPEJIHEr0 00111eT0 00pa30BaHUs CICAYIOIINX JIUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pE3yJibTaTbl OCBOCHUS MPOrpamMMbl y4yeOHOTO MpeaMmeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIINNA 00YUaAIOMIEroCs] Kak aKTHBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUUCKOro OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
nporeayp TrpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHl WU Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GyHKIUSAMY ¥ Ha3HAYCHHUEM.

[TatproTHYECKOE BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM TPaXAaHCKON MJACHTUUYHOCTH, YBAXKEHUS K
MPOIILJIOMY Y HAaCTOSIIIIEMY POCCUICKOM MaTeMAaTHKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaT€MaTHUYE€CKOW IIKOJIBI,
K HCIIONB30BAHUIO ITUX JOCTWIKEHWW B JPYTUX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEU POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM TOCTUKEHUI HayKHU U JIEATEIIbHOCTHIO
y4€HOI0; 0OCO3HAHHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKIIOYasi ICTETUKY MATEeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIIEHUM, pacCcyxICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATUYECKUM aClEKTaM Pa3JIuYHbIX BUIOB UCKYCCTBA.

PuznuecKkoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTUYeCKUe 3HaHHUS B
MHTEpecax 3J0poBOro u 6e30macHoro odpasa >KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE INHTaHKE, COATaHCUPOBAHHBIM PEXUM 3aHATHH U

OTJIbIXa, peryispHas busnueckas aKTUBHOCTB); bu3nuecKoro
COBEPIIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATEIbHOCTHIO.

TpyzoBoe BociMTaHUeE:!



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOW  ACSITENBHOCTH, CBA3aHHBIM  C
MaTeMaTHKOW W €€ TPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mnpodeccud W pean30BbIBATH COOCTBEHHBIC JKU3HECHHBIC ILJIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKOMYy OOpa3oBaHUIO W
caM000Opa30BaHUIO Ha TPOTSHKEHUU BCEW JKMU3HHU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUYECKHX 3aJ1ad MaTEMAaTHYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHHUE:

c(hOPMHPOBAHHOCTHIO IKOJOTUYECKON KYJIBTYPhl, TMOHHMMAHHEM BIIHSHUS
COIMATBHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSTHHE NMPHUPOAHOU M COIMATBHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX MpoOJeMm;
OpUEHTAallUel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM NJis pelleHUs 3a/ad B
o0JacTu OKpyKaromield Cpeapl, IUIAHUPOBAaHUS TIOCTYNIKOB W OIEHKA WX
BO3MOYKHBIX TTOCJICICTBHM JIJISI OKPYIKAIOIIEH CPEJIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ¥  OOIICCTBEHHOHW MpPAaKTUK{, [MOHUMAaHHEM
MaTEMaTUYECKOH HayKh Kak cdepbl UYeJOBEYECKON ACATEIBHOCTH, JTaloB €
pa3sBUTHS M 3HAYUMOCTH ISl PA3BUTHS I[MBWIM3AIMN; OBJIAJCHHEM S3BIKOM
MaTEMaTUKH M MaTEeMaTUYECKONW KyJIbTypOH KakK CPEJCTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh TMPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESITEIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yJbTaThl OCBOSHHUSI MPOrpaMMbl y4eOHOro MpeaMera
«Marematuka XapaKTepU3yoTcs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanrvnvie — noznasamenvuvle  Oelicmsus, — 0Oecnevugarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HNPOUECCO8 00YUaAOWUXcsi (0c8oeHue
Memoo0o8  NO3HAHUSL — OKpYxHCcalowe2o  Mupa,  NpuMeHeHue  J102U4ecKux,
uccied08amenbCKux onepayutl, yMeHul pabomams ¢ ungopmayueti).

ba3oBble lorHuecKue NeNCTBUSA:

e BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIYy TMOHATUSIMH; (OPMYITUPOBATH
ONpeNeNicHUs]  MOHSATUH; yCTaHABIMBAaTh CYIIECTBEHHBIM  IPU3HAK
KJaccu(ukanuy, OCHOBAaHUA ISl OOOOIICHUS M CpaBHEHUS, KPUTEPHUU
MPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOPMYIUPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKIACHUS:
yTBEpAUTENIbHbIE U OTpULIATENIbHBIC, €AMHUYHBbIC, YacCTHbIE WU OOIIME;
YCIIOBHBIE;

BBIBISIT ~ MATEMAaTUYECKHME  3aKOHOMEpPHOCTH,  B3aWMMOCBSI3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
mpeuiaratb  KpUTEpUM  JUISL  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
VHIYKTUBHBIX YMO3aKIIOUYECHUN, YMO3AKJIFOYCHUH 110 aHAJIOTUU;
IIPOBOAUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKIECHUN (IIPsSIMBIE U OT MIPOTHBHOIO), BBICTPAUBATH apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJCHUS U BBIBOJBI;

BBIOMpATh crocod penieHus ydyeOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peEUIEHUs, BbHIOMpaTh Haubosiee MNOAXOMANIMI € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

bazoBbie HCCIICOAO0BATCIbCKUC I[GﬁCTBPIfI:

MCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATEIbCKAN MHCTPYMEHT IMO3HAHUS,
bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUnE, Mnpodiemy,
yCTaHaBNMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOAMTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIH HKCHEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTo
O00BbEeKTa, SIBJICHHUSA, NPOIECCA, BBIIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBJIICHUSMU, IIPOLIECCAMU;

CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHNS U BBIBOJBI TIO PE3YJIbTaTaM
IPOBEAEHHOIO HAONIOEHUS, UCCIIEOBaHMsI, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTUE INPOLECCA, a TAKKE BbIABUIATh
IPEIOJIOKEHUS O €r0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nuadopmariueii:

BBISIBIIAATh JIepULIMTBHI MHPOpMALMU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELICHUS 3a/1a4u;

BBIOMpAaTh  MH(POPMALMI0 W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMUYHBIX BUIOB U (POPM IIPEICTABICHMUS;

CTPYKTYpPHUPOBATh UH(POpPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMax,
WUTIOCTPUPOBATH TpaUUuECcKH;



2)

OLICHUBATH HaJIE)KHOCTh uHopManu o CaMOCTOSITEIILHO
chOpMyIUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonvie  KoMMyHuxamuenwle Oelicmeus, obecneyugarom

chopMUPOBAHHOCb COYUATILHBIX HABLIKOB 00YUAIOUUXCS.
OOuenue:

BOCIIPUHUMATh W (QOPMYIHPOBATH CYXKIECHHUS B COOTBETCTBUU C
YCJIOBUSIMHU M TEJIIMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX U NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pe3yJIbTaT;

B X0JI¢ 00CYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYX1a€MO TEMBI,
poO0JIeMBbl, periaeMou 3aa4m, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHs; COIMOCTaBISATh CBOUM CYXJIEHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHANIora, OOHAPYXHUBATh Pa3lIMYMe U CXOJCTBO TO3WIIUN; B
KOpPpEeKTHOU opMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
MPEACTAaBIATh  pPe3yJbTaThl  pPEIICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTAa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YUETOM 3a/1ad MPE3CHTAIIUN U OCOOCHHOCTEH ay TUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W HWCIONB30BaTh  MPEUMYIIeCTBA  KOMaHIHOH U
WHIUBUTYyIbHON pabOThI PU PEIICHUH YUeOHBIX 3a/1a4; TPUHUMATH 1IE]Th
COBMECTHOM JIESTEIBHOCTH, TIUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboTHI, pacrpenensaTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBKIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBUSI C JPYTUMHU YJ€HAMU KOMAaH/IbI,
OILICHWBATh Ka4eCTBO CBOETO BKJIAJga B OOIIMIA MPOAYKT MO KPUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

Vuueepcanvnuvie  pezynamuenvie  Oeticmeus, obecneuusarom

cﬁopMupoeaHue CMbICII06bIX YCNAHOB0OK U HCUZHEHHbLIX HABBLIKOB TUYHOCNIU.
CaMOOpFaHI/ISaHI/IH:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUSA 3ada4u, BBI6I/IpaTB croco0 pemcHus €

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4€TOM HOBOU MH(OpMAITUH.
CaMOKOHTPOJIb:

BJIaACTb  HaABBIKAMH MO03HABATEILHOU pe(i)JIGKCI/II/I KaK OCO3HaHUA
COBCPIIACMBIX JICUCTBUM M MBICIUTEIbHBIX MpouecCoOB, UX PE3YJIbTATOB,
BJIaaCThb crocooamu CaMOIIPOBCPKHU, CaMOKOHTPOJIL IIpoHecca U
pe3yJibTaTa pCIICHHA MaTEeMaTHUYECKOM 3aJa4u,



e MPEABUACTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpU PpPELICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
0OCTOSATENBCTB, JTAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBHE PE3yJbTaTa LEIH U YCIOBHUSIM, OOBSICHSTH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKEHHUS DPE3YJIbTAaTOB IEATEIBbHOCTH,
HAXOJHTh OIMIUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

NNPEJMETHBIE PE3YJIBTATBI

OcBoeHre yueOHOro Kypca «Anredpa U Hayaima MaTEeMaTHUYECKOTO aHAIIA3a)»
Ha YPOBHE CpPEIHEro o0uiero oOpa3oBaHUs JOJKHO OOECIEUMBATH JOCTUKEHUE
CIIEYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia 1 BBIYMCICHUSA

OnepupoBaTh MOHATUAMH: PAUUOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS JPOOb, IPOLEHTHI.

Boinonusate  apudmeTHdyecKre ~ Omepaludd € PAlMOHAIBHBIMU U
JNEUCTBUTEIILHBIMU YHCIIAMU.

BoinonsasaTh pubInKEHHbIE BRIYUCICHUS, UCTIONB3YS MpaBUiia OKPYTIICHUS,
JenaTh NPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYUCICHUM.

OnepupoBaTh MOHSATUSMU: CTEIEHb C LEJIbIM IOKa3aTesieM; CTaHAapTHas
dopma 3ammMcH JAEUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPaJIbHOW CTEIICHH,
MCIIOJIb30BaTh MOJAXOASIIYI0 (POPMY 3anucH ACHCTBUTENIBHBIX YUCEIT JJI PEIICHUS
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOTO YTJIA;
MCII0JIb30BaTh 3aMUCh MPOU3BOJILHOTO yTJIa yepe3 0OpaTHbIE TPUTOHOMETPUUECKHUE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palHOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPaBHEHUE;

BrimonasaTh mpeobpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKCHUN M pPEIIaTh
TPUTOHOMETPUUECKUE YPABHEHUS.

BoinonusaTe npeoOpa3oBaHUs I1IENbIX, PAIMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDAKEHUA WM pelmaTb  OCHOBHBIE  THUIIBI  LIEJbIX, pPAalMOHAJIBHBIX U
MPPAlUOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS U HEPABEHCTBA JJIsl PEIICHUS MaTEeMaTUYECKUX 3a/1a4
W 3a]71a4 U3 PA3IMYHBIX 00JIacTel HAyKU U PeaIbHON KU3HHU.



MopenupoBaTh pealbHblE CHUTyallud Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIDAKCHHUSI, YPAaBHEHMS, HEPABEHCTBA I10 YCJIOBHMIO 3aJadd, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIN C UCIIOJIb30BAHUEM allllapara anreopsl.

DOyHKIUHN U TPAaPUKHU

OnepupoBaTh MOHATUAMM: (PYHKUHUSA, CIIOCOOBI 3a1aHus (PyHKIMH, 001acThb
OmpeAeNeHUus] U MHOXECTBO 3HAaYeHUH (QyHKIHH, Tpaduk (QYHKIHH, B3aHMHO
oOpaTHbIe PYHKITUH.

OnepupoBaTh MOHATHUAMU: UYETHOCTb W HEUETHOCTh (YHKIUH, HYJIU
(GyHKUMH, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKIKN A1 PEIICHUS] YpaBHEHUIA.

Crpouth W unTaTh TpaduKu TUHEHHON (DYHKIMHU, KBaAPAaTUYHON (DYHKIIHH,
CTENIEHHOM (PYHKIIMH C LEJIBIM MOKa3aTeNIeM.

Hcnonp3oBate rpaduku (QyHKUMHA JUIsi HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH NP PEIICHUM 3aJlay U3 JPYTUX y4eOHBbIX MPEIMETOB M pealbHOU
KU3HH; BbIpaXaTh (OpMyJIaMu 3aBUCUMOCTH MEKy BEJIMYNHAMHU.

HavaJyia MaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTh NOHATHUAMHU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
reoMeTpuYecKas Mporpeccumu.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBalollas TE€OMETpUYECKast
nporpeccusi, cymma 0€CKOHEYHO yObIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

3aaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcrnosp30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEW U MIPOTPECCUM ISl PEILICHMS
peanbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, OIIEpaLl[Ui HaJl MHOXKECTBAMHU.

Hcrnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar i ONMCAHUS
pEeaJIbHBIX MPOLIECCOB M SIBJICHUMN, NpPU PELIEHUU 3a7ad U3 JPYruX YyueOHbIX
IPEIMETOB.

OnepupoBaTh  MOHATUSMH: ONpENeNeHre,  Teopema,  CIEICTBUE,
J0Ka3aTeJIbCTBO.

11 KIIACC

Yucjaa v BbIYHCTIEHUA

OnepupoBaTh NOHATUSIMH: HATYPAIbHOE, LEJIOE YHUCIO; HCIOJIb30BaTh
MPU3HAKU JEJIMMOCTH LIEJIBbIX YUCEJ, PA3JIOKEHUE YHCIA HA MPOCTHIE MHOXKUTEIU
JUTS pELIEeHUs 3a1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSIMU: Jorapu(m uwucia, AECATUYHBIE U HATypaJibHbIC
JorapupMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsiTH CBOWCTBA CTENEHW JUIA MNpeoOpa3oBaHUsS  BBIPAKCHHI;
ONEPUPOBATh MOHATHUAMH: IOKA3aTEIbHOE YpPAaBHEHHE WU HEPABEHCTBO; pEUIaTh
OCHOBHBIE THUIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BeinonHaATh  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpXAIIMX  JIOrapuMsl;
OTIEpUPOBATH MOHATUAMHU: JIOTAPU(PMHUUECKOE ypaBHEHNE U HEPABEHCTBO; PEIATh
OCHOBHBI€ TUIIBI JJOTapU(PMUUECKUX YpaBHEHUM U HEPABEHCTB.

HaxoauTe pemienust npocTelinx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPABHEHUU M €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUISA PEIICHUS IPAKTUYECKUX 3a4ad.

Haxonuts pemeHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEN PAlMOHAIIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha A3bIKE aireOpbl, COCTaBJISATh
BBIDAXXECHUS, YPaBHECHMS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3a/JayH,
UCCIIEZIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOIb30BAaHUEM armapaTa anreOphl.

DyHKUMH U TPaPUKH

OnepupoBaTh  MOHATUSMU:  TMEepuUoAMYEcKas  (YHKLIMS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKI[MM, TOYKM JKCTpemMyMma (QyHKUOUH, HauOosblliee U
HauMeEHbIlee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; HCIOJIb30BaTh WX I
uccienoBanus PyHKIUH, 3aJaHHON rpaduKOM.

OmnepupoBaTh MOHATHAMH: TpapUK{ MOKA3aTEIbHOU, JIOTapuPMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKIUN; U300pakaTh UX HAa KOOPAMHATHOM TUIOCKOCTH U
WCIIOJIb30BaTh JJIsl PEIICHHS] YPAaBHEHNUN U HEPABEHCTB.

N300paxxarb Ha KOOPJAMHATHOM IJIOCKOCTH T'paUKU JTUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BaTh UX JUIA PELICHUs CUCTEMBI JIMHENHBIX YPAaBHCHUM.

Wcnonp3oBaTh Tpaduku (QyHKUMHA JUIs HCCIENOBAaHUS IMPOLECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIHUTLINH.

Hayvajia MmaTeMaTH4eCKOI0 aHAJIHU3a

OmnepupoBaTh MOHATHUSAMH: HENpPEphIBHAS (YHKIHUS; TPOU3BOIHAS (HYHKIIUY;
UCIIOJIb30BaTh TEOMETPUUYECKUN M (PU3MUECKHUI CMBICI MPOU3BOTHON IS pEIICHUS
3a1ad.

HaxoauTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH IPOU3BOIHbBIE
CYMMBI, TPOU3BEJICHNUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh MPOU3BOAHYIO IS HCCIEA0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCAEAOBAHUS K IOCTPOCHUIO IPapuKOB.

Hcnonp30BaTh MPOU3BOAHYIO IS HAXOXKIAEHUS HAWIYULIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIIBHO-OKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MNOHATHSAMHU: IE€pBOOOpa3Hasi W  HMHTErpajl; IOHUMATh
T€OMETPUYECKUN U (PU3NIECKUN CMBICI UHTETpaIa.



Haxonuths mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKIIUN; BBIYMCISATH WHTETPAIT
no ¢popmyne Herorona—JIeitouuna.

Pemarp mpuknagHpie 3aa4v, B TOM YHCIIE COIUATBHO-DKOHOMHUYECKOTO M
$u3nYECKOro XapakTepa, CpeCTBaMH MaTeMaTHIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne HaumenoBaHue pa3ie/ioB U TeM
n/n NPOrpamMMbl

MHoOXeCcTBa pallMOHABHBIX U
JEUCTBUTEILHBIX YHCEN. PalioHaibHbIe
YpaBHEHUS U HEPABEHCTBA

@Oynkiun u rpaguku. CTeneHs ¢ MebiM
IIOKa3aTeJIeM

ApudmeTnieckuii KOpeHb N—OW CTETICHH.
HppauyroHanbHbIe YPaBHEHUS U HEPABEHCTBA

DopmyJibl
TpUroHOMeTpHH. T pUroHOMeTpHUecKHe
ypaBHEHHUS

[TocnenoBaTeabHOCTH U IPOrPECCUH

[ToBTOpenue, 06001IeHNE, CCTEeMaTU3alUs
3HAHUHN

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo 4acoB

Bcero

18

10

28

34

102

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl
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11 KITACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

CreneHb ¢ palliOHATBHBIM ITOKa3aTEIEM.
[TokazarenpHas pyukmus. [lokazarenbHbie
ypaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUs U
HEpaBEHCTBA

Tpuronomerpuueckue GyHKIUN U UX
rpa¢uku. TpuroHomerpuyeckue
HEpaBEHCTBA

[IpousBoanas. [Ipumenenne npou3BOIHOM
WHTerpan n ero npuMeHeHHUs

Cucremsl ypaBHeHUN

Harypasbnsle u nensie yucna

[ToBTOpenue, 060061IeHNEe, cUCTeMaTH3aIUs
3HAHUN

KoanuyecTBo 4acos

Bcero

12

12

24

12

18

102

KonTpoJibHbIe
padoThI

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne
wn Tema ypoka

MHokecTBO, onepaluy HaJl MHOKECTBAMHU.
Hunarpammsl Diinepa—BenHna

Panmonansabie yucna. OObIKHOBEHHBIE U
JIeCATUYHBIE TPOOU, TTPOLICHTHI, OECKOHEUHBIC
MepUOIUYECKHe 1podu

Apudmernueckre onepamuu ¢
palMOHATBLHBIMU YUCIIaMU, TPe0Opa3oBaHUs
YUCJIOBBIX BBIPAKEHUN

[TpumeHnenue apoGeil ¥ NPOLEHTOB ISt
pEILIeHNs IPUKJIAJHBIX 3a7a4 U3 Pa3IMYHbIX
OTpaciiell 3HAaHUM U peabHOM JKU3HU

[Ipumenenue npoOei U MPOLIEHTOB IS
pELICHHS TPUKIIAIHBIX 3a/1a4 U3 Pa3INYHbIX
OTpaciel 3HaHUW U pealibHOW KU3HU
JleiicTBuTENbHBIE UKcia. PalimonanbHbIe U
HppalroOHAJIbHbIC YHCIIa

ApudmeTndeckre oneparuu c

HeﬁCTBHTeHBHBIMH qucjiaaMHu

[TpuGmxE€HHBIC BEIYMCIICHUS], IPABUJIA
OKpYIJICHUS, IPUKUIKA U OLICHKA pe3yJibTaTa
BBIYHUCJIICHUN

KoanuyecTBo 4acoB

Bcero

KonTpoJsbHble
padoThl

IIpakTHyeckne
padoThI

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcebl



10
11
12
13
14
15

16

17

18

19

20

21

22

23

ToxnecTBa U TOXIECTBEHHBIE
npeoOpa3oBaHus

VYpaBHeHUE, KOPDEHb YPABHEHUS
YpaBHEHME, KOPEHb yPABHEHUS
HepaBeHcTBO, pelieHre HepaBeHCTBA
HepaBeHcTBO, penieHre HepaBeHCTBA
Meroa uHTEpBAIOB

Meron nHTEpBaIOB

Pemienue nenbix U 1poOHO-pAIMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB

Pemenue nenbix u JpoOHO-palliOHATBHBIX
YpaBHEHUI U HEPABEHCTB

KonTpoasnas padora Nel mo teme
"MHoOkecTBa PAMOHAJIBHBIX H
AeiicTBUTEJIBbHBIX Yncel. PannoHaabHbIe
YPABHEHHSI M HEPABeHCTB''

OyHKIHS, CIOCOOBI 3aJaHUS (PYHKITHH.
B3aumHo oOpatHbie GyHKIMN

®OyHK1WA, cocoObl 3aJaHNUs (QYHKIHH.
BzaumHo obpaTHble HyHKIIUN

I'paduk pyakmmumn. O6IaCTh ONIpEeACTICHUS 1
MHOECTBO 3HaueHui ¢pyukmuu. Hymm
¢yskuuu. [IpoMexyTKH 3HAKOIIOCTOSIHCTBA
I'padux Gpynkuuu. O61acTb onpeaeaeHus u
MHOXECTBO 3HaueHHH (yHKImn. Hymm

¢ynkuu. [IpoMexxyTKH 3HAKOIIOCTOSTHCTBA

YétHble 1 HeYETHBIE (PYHKIIHH

P R, PR PR



24

25

26

27

28

29

30

31

32

33

34

35

36

YérHble 1 HeUETHBIC (PYHKLIIUU

CreneHsb ¢ LEIbIM T0Ka3aTeNIeM.
CrannmaptHas hopma 3anucu
JEHCTBUTENIBHOTO YKCTIa

Hcnonb3oBanne Noaxoasamen Gopmbl 3aucu
JIEACTBUTENBHBIX YMCEN AJIS1 PELICHUS
NPaKTUYECKUX 3a/1a4 U IPeCTaBICHUS
JTaHHBIX

CreneHHast QyHKIHUS C HATYPAJIbHBIM H
1eJIbIM TIoKa3aTeneM. E€ cBoiicTBa u rpadux
KonTpoabsnas padora Ne2 mo reme
«DyHkuuu U rpadpuxku. CreneHb ¢ mejabIM
nmoKasarteJjiem».

ApudmMeTnuecknii KOpeHb HATYPaTbHOU
CTEINEHU

ApudpmeTnueckuii KOpeHb HaTypaJIbHOU
CTETIEHH

ApudmeTnieckuii KOpeHb HaTypPaTbHOM
CTEIIEHU

CpoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJIbHOM CTENEHU

CaoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOW CTENEHU

CaoiicTBa apu(MeTHIeCKOro KOpHs
HAaTypaJIbHON CTEIIEHU

CpoiicTBa apu(PMETHIECKOTO KOPHS
HaTypajJbHOW CTENEHU

JeiictBus ¢ apupMeTHUECKUMU KOPHAMU N—



37

38

39

40

41

42

43

44

45

46

47

48

49

O CTEeTIEHU

JeticTBust ¢ apuMeTHIECKUMU KOPHSAMHU N—
01 CTeneHn

JeiicTBus ¢ apupMeTHIECKUMHU KOPHIMH N—
01 CTeTIeHU

JeiicTBus ¢ apupMeTH4eCKUMU KOPHIMH N—
O CTEeTIEHU

JeticTBust ¢ apuMeTHIECKUMU KOPHSAMHU N—
01 CTeneHn

JeiicTBus ¢ apuMeTHIECKUMU KOPHAMH N—
01 CTeTIeHU

JeiicTBus ¢ apupMeTH4ecKUMU KOPHIMH N—
OH CTEIEeHU

KonTpoasnas padora Ne3 mo reme
«ApHu(pMeTHYeCKH KOpeHb N-0i
cTermeHm».

Pemenne nppanvoHaNbHBIX YPaBHEHUN U
HEPABEHCTB

Pemenne nppannoHalbHBIX ypaBHEHUN U
HEPABEHCTB

Pemienue nppanyoHaabHbIX YPaBHEHUN U
HEPABCHCTB

Pemenne nppanvoHaNbHBIX YPaBHEHUN U
HEPABEHCTB

Pemenne nppannoHalbHBIX ypaBHEHUN U
HEPABEHCTB

Pemienue nppanyoHaabHbIX YPaBHEHUN 1
HEPABEHCTB



50

51

52
53
94
55

56

57

58

59

60

61

62

63

64

PeleHne nppanvoOHaIbHBIX YPaBHEHUN U
HEPaBEHCTB

Pemienue nppanmoHaabHbIX YPaBHEHUN U
HEPABEHCTB

CaoiicTBa 1 rpaduK KOpHS N-0H CTENEeHU
CaoiicTBa 1 rpauk KOpHs N-0i CTENeHU
CaoiicTBa 1 rpaduk KOpHS N-0H CTENEeHU
CaoiicTBa 1 rpauk KOpHs N-0i CTENeHU

KonTpoabnasi padora Ned mo reme
"ApudmeTnyecknii KOpeHb N—0ii CTEeNeHH.
HNppanuoHajibHbIe ypaBHEHUS U
HepaBeHcTBa'

CuHycC, KOCUHYC U TAaHT'€HC YHUCIIOBOTO
apryMeHTa

CuHyc, KOCUHYC U TaHT'€HC YHUCIIOBOTIO
apryMeHra

CuHyc, KOCUHYC ¥ TaHT'€HC YUCJIOBOTO
apryMeHTa

ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCJIOBOTO apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOTO apryMeHTa

ApKCUHYC, apDKKOCHHYC U ApKTaHI'€HC
YHCJIOBOTO apryMEHTa
TpuronomeTrpuyeckas OKpyKHOCTb,
OIpeIeNIEHNEe TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa

TpuronomeTpruyeckas OKpyKHOCTb,

— B P e



65

66
67
68
69
70
71

72

73

74

75

76

77

78

79

OIpeieJIeHue TPUTOHOMETPUUECKUX
(YHKIMN YHUCIOBOTO apryMeHTa

Tpuronomerpudeckast OKpy>KHOCTb,
olpeielIeHne TPUTOHOMETPHUYECKUX
(GYHKIMH YHUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYIIBI
OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI
OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI
OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI
OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI
OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI
ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX
BBIPAKEHUI

[TpeoOpa3oBaHne TPUTOHOMETPHUIECKUX
BBIPAKCHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX
BBIPAKEHUI

[TpeoOpa3oBaHne TPUTOHOMETPHUIECKUX
BBIPAKCHUIN

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUIN

ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX
BBIPAKEHUI

[TpeoOpa3oBaHUe TPUTOHOMETPUICCKUX
BBIPAKCHUI

P P PP



80

81
82

83

84

85

86
87
88
89

90

91

92

93

94

KonTpoasHnas padora NeS mo teme
«®opMyJibl TPUTOHOMETPHI»

Pemienue TpuroHOMETpUYECKUX YpaBHEHUH
PeleHre TpUroHOMETPUYECKUX YPAaBHEHUN

Pemenune TpuroHoMeTpUYECKUX ypaBHEHUI
Pemenune TpuroHoMeTpUYECKUX ypaBHEHUI
PewieHne TpUroHOMETPUYECKUX YPAaBHEHUN

Pemenne TpuroHOMETpUYECKUX YPaBHEHUN
Penienrie TpUroHOMETPUYECKUX YPaBHEHUI
Pemenne TpuroHOMETpUYECKUX YPaBHEHUN
Penienrie TpUroHOMETPUYECKUX YPaBHEHUI

KonTpoabnasi padora Ne6 mo reme
"@opMyJibl TPUTOHOMETPHH.
Tpuronomerpnyeckune ypapuenus"
[TocenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
10CJIE10BaTENbHOCTEH. MOHOTOHHBIE
N0CJIEI0BATEIBHOCTH

Apudmernueckas u reoMeTpudecKast
nporpeccuu. Mcnonb3oBaHue nporpeccun

JJI1 pCHICHUA pCAJIBHBIX 3a/la4 ITPUKIAIHOTO

Xapakrepa

Apudmernueckas u reoMmeTpudeckast
nporpeccuu. Mcnonb3oBaHue nporpeccun

AJI1 pCHICHUA pCAJIBHBIX 3a/1a4 ITPUKIAIHOT'O

Xapakrepa

beckoneuno Y6LIBaI-OIJ_Ia$I reoMeTpruvcCKast

= B



nporpeccus. Cymma 6€CKOHEUHO
yObIBaroIeil reOMETPUYECKOM MPOrPecCHu

95 dopmyJia CI0KHBIX TPOLIEHTOB
96 @opMyiia CII0KHBIX IIPOLIEHTOB
97 KonTpoasnasi padora Ne7 mo reme
«IlocsienoBaTEILHOCTH U MPOTPECCHI»
O06006111EH1E, CHCTEMATH3aLMs 3HaHHUH 3a
98 Kypc aJire0pbl ¥ Ha4aJl MaTeMaTHIeCKOTO
ananu3a 10 kiacca
O0001Ienne, cucTeMaTH3aIis 3HaHUH 3a
99 Kypc anreOpbl ¥ Hadal MaTeMaTHIeCKOTO
aHanumza 10 kmacca
O060011eHne, cucTeMaTu3anus 3HaHUH 3a
100 Kypc anreOpbl ¥ Hayal MaTeMaTHIeCKOTO
ananu3a 10 kiacca
101 Hrorosasi KoHTpOIbLHAsSA padoTa
O06006111EH1E, CHCTEMATH3aLMs 3HaHHUH 3a
102 Kypc anreOpbl 1 Hayal MaTeMaTH4YeCKOTro

agann3a 10 xi1acca
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102



11 KITACC

Ne

wn Tema ypoka

Crerens ¢ palrOHAJIbHBIM IMOKA3ATCIIEM
CBolicTBa cTEICHU

[TpeoOpazoBaHue BEIPAXKCHHM, COICPIKALITIX
paloHaIbHbIE CTEICHH

[TpeoOpa3oBaHue BBIpAXKEHUH, COACPIKAIINX
paloHaIbHbIE CTENEHU

[TpeoOpa3oBaHue BbIpaXXEHUH, COAEPIKAILINX
palroHaJIbHbIE CTENICHH

Iloka3aTennHBIC YPaBHCHUA U HCPABCHCTBA
ITokazaTennHbIC YPaBHCHUA U HCPABCHCTBA

[TokazarenbHbIE ypaBHEHUS! M1 HEPABEHCTBA

© 00 N O

[Toka3zarenbHbIC ypaBHEHHS U HEPAaBEHCTBA
10 [TokazaTenbHBIC ypaBHEHUS U HEPABEHCTBA
[Toka3zarenbHas GyHKIMS, €€ CBOIICTBA U
rpauk

KonTpoasnas padora Nel mo reme
"CTeneHb ¢ pallMOHAJBLHBIM MOKAa3aTeJIeM.

11

12 IMoxa3zaTtenbHas GyHKIIUS.
IMoka3aTebHbIe ypaBHEHHUS U
HepaBeHcTBa'

13 Jlorapudm uyucna

KoanuyecTBo 4acos

Bcero

N

KonTpoabubie
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl



14

15

16

17

18

19
20
21
22

23

24

25

26

27

28

29
30

JlecaTuuHble U HaTypaJIbHBIE JOTapH(PMbI

[IpeoOpazoBanue BBIpaXEHUH, COIEPIKAIINX
sorapudmpl

[TpeoOpa3oBaHue BBIpAXKEHUH, COACPIKAIINX
JorapupmMbI

[IpeoOpa3oBanue BEIpaKeHUH, COEPIKAIINX
JorapupmMbl

[IpeoOpazoBanme BBIpaXEHUH, COIEPKAIINX
sorapudmpl

Jlorapugmuueckue ypaBHEHUs] U HEPABEHCTBA
Jlorapugmuueckue ypaBHEHUs] U HEPABEHCTBA
Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA
Jlorapudmuueckue ypaBHEHUs] U HEPABEHCTBA
Jlorapudmmueckas QyHKIuUs, € CBOWCTBA U
rpauk

Jlorapudmuueckas QyHKIus, €€ CBOUCTBA U
rpaduk

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA
u rpaduKu

Tpuronomerpuieckue GyHKINU, UX CBOHCTBA
u rpaduku

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA
u TpaduKu

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA
u rpaduKu

[TprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB

[TpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB

AN



31
32

33

34
35
36
37
38

39

40

41
42

43

44

45

46

ITprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB

KonTpoasHnas padora Ne2 mo teme
"Jlorapugmudeckass GyHKIus.
Jlorapupmuyeckue ypaBHeHUs1 1
HepaBeHCTBa. Tpuronomerpnyeckue
(yHxuuM 1 UX rpaguKu.
Tpuronomerpuyeckne HepaBeHcTBa'

HenpepbiBHbIE QyHKINT

Metoa UHTEpBaJIOB JUIsl peILIEHUs] HEPABEHCTB
MeTtoa MHTEpBaIOB JUIsl pEIIEHNS HEPABEHCTB
[TpousBonHas pyHKIUU

[TpousBogHas GyHKIUN

['eomeTpuueckuit U GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

['eomerpruecknii u GU3NIECKHUI CMBICT
MPOU3BOAHOMN

[Tpou3BoIHBIC NIEMEHTAPHBIX (PYHKLIUI
[TponsBoaHBIE 37IeMEHTAPHBIX (yHKINH
[Tpou3BoHAs CyMMBI, IPOU3BEICHHUS,
9acTHOTO (DYHKIIUH

[TponsBoaHas CyMMBI, IPOU3BEICHHS,
4acTHOTO (DyHKIMN

[TponsBoaHas CyMMBI, IPOU3BEICHHS,
YaCTHOTO (DyHKINH

[TpumeHeHne TPOU3BOTHON K MCCIIEIOBAHUIO
(GyHKIMH HA MOHOTOHHOCTB U DKCTPEMYMBI

L =S SN SEN R SN



47

48

49

50

51

52

53

54

55

56

S7

58
59

IIpuMeHeHne POU3BOJHOM K UCCIIETOBAHUIO
(byHKUMH HA MOHOTOHHOCTb U DKCTPEMYMBI

[IprumeneHnne nporu3BOHON K UCCIEA0BAHUIO
GyHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpumMeHeHne MPON3BOTHOM K UCCIICTOBAHUIO
(GYHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI

Haxoxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs (PYHKIUHU HA OTPE3KE

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs PYHKLUHU HAa OTPE3Ke

HaXO)KILGHI/Ie HaMOOJIBIIIETO U HAUMMEHBIIIETO
3Ha4YeHUs PYHKIUU HA OTPE3KE

HaxoxeHre HanOoIbIIero 1 HAaMMEHBIIIETO
3Ha4YeHUs (PYHKIUU HA OTPE3KE

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs PYHKLUHU HAa OTpPE3Ke

HaXO)KILGHI/Ie HaMOOJIBIIIETO U HAUMMEHBIIIETO
3HA4YeHUs PYHKINU HA OTPE3KE

[TpumeHeHne MPOU3BOTHOM JUISI HAXOXKACHHUS
HAUJTy4IIero pCuICHUA B IPUKIIAHBIX
3ajjauax, s ONpeesieHHsI CKOPOCTH
nporiecca, 3alaHHOT0 (OPMYIION HITH
rpadgukom

KonTpoasnas padora Ne3 mo reme
"IlpousBoanasn. [lpumenenue
NMPOU3BOIHOMI"

[TepBooOpasnas. Tabmauia nepBooOpa3HbIX

ITepBooOpa3nas. Tabnuna nepBooOpa3HbIX



60

61

62

63

64

65

66

67
68

69

70

71

72

WuTerpai, reoMeTpruuecKuii 1 pu3ndecKuii
CMBICJI MHTETpasIa

WuTerpan, reoMeTpudeckuii U GU3NIECKUN
CMBICTT MHTETpaja

WuTerpain, reomeTpuyecKkuil 1 GU3nIecKuit
CMBICJI HHTETpasia

Brruncnenue uHTerpana mo popmyiie
Herorona—JleiiOauna

Brrurcnenue uHTErpaa mo popmyie
Herorona—JleiiOaunma

Brrancnenue uHTErpana mo gopmyiie
Herotona—JleitOnuia

Brruuciienue unaTerpana mno gpopmyie
Hrrorona—JleiiOnumna

CucTeMbl TMHEWHBIX YPABHEHHI
Cucrembpl TMHEWHBIX ypaBHEHUN

Pemenue npukiaanHbIX 3a1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHENHBIX YPAaBHEHUN

Pemenre npukitagHeIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI JINHEVHBIX YPaBHEHUI

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNIbHBIX, JIOTAPUPMUIECKUX
YPaBHEHUI U HEPABEHCTB

Cucrembl 1 COBOKYITHOCTH LIEJIBIX,
pPalMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, JOrapu(PMHUIECKUX
YPaBHEHUI U HEPABEHCTB



73

74

75

76

77

78

79

80

81

82
83
84

Cucrembl U COBOKYITHOCTH LIEJIBIX,
pPalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKAa3aTeNIbHBIX, JIOTAPUPMUIECKUX
YPaBHEHUI U HEPABEHCTB

CucreMbl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKA3aTeNbHBIX, JOrapu(PMHUIECKUX
YPaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKIUN A7
pelleHHs ypaBHEHUH U CUCTEM
Hcnonp3oBanue rpadukoB GyHKIUN A5
pelLeHNs ypaBHEHUH U CUCTEM
IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEIICHUIO MAaTEMaTHYECKIX

3a7a4 1 33/1a4 U3 pa3INndIHbIX 00IacTell HayKu

Y peajbHOU KU3HU

KonTpoasnas padora Ne4 mo teme

"UHTerpan u ero npumMeHenusi. CucremMbl

ypaBHeHuUil"

HatypanbHble 1 Lieable yncia B 3a7a4ax U3
peabHOU KU3HU

HarypasnbHbie u 11enble 4rciia B 3a7a4ax u3
peabHOM KU3HU

HarypanbHble 1 nesnble yucnia B 3aga4ax U3
pealbHOM KU3HU

HpI/ISHaKI/I JCINMOCTH ICJIBIX YHCCII
HpI/IBHaKI/I JACIIUMOCTH HIECJIbIX YUCCII

HpI/I3HaKI/I JCINMOCTH ICJIBIX YHCCII



85

86

87

88

89

90

91

92

93

94

95

96

97

98

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3aIUs
3HAaHUU. Y paBHEHUS

[ToBTOpEeHmE, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHUU. Y paBHEHHUS

[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS
3HaHUM. Y paBHEHUS

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HaHUW. Y paBHEHUS

[ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHUU. Y paBHEHUS

[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS
3HaHUW. Y paBHEHHUS

[ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3alUs
3HaHui. HepaBeHncTBa

[ToBTOpeHmE, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHui. HepaBeHnctBa

[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS
3HaHuil. HepaBencTsa

[ToBTOpeHue, 06001IeHNE, CUCTEeMaTU3aUs
3Hanuil. HepaBencrsa

[ToBTOpEeHmE, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUW. CUCTEMBbI YpPAaBHEHUI
[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS
3HaHuil. CUCTEMBbI YpPaBHEHHI
[ToBTOpeHue, 06001IeHNE, CHCTEMaTU3aUs
3HaHui. OyHKIHUH

[ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui. OyHKIUH



[ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3aIUs

99 - 1
3HaHui. OyHKIHUH

100 Hrorosasi KoHTpoOJILHasI padoTa 1
O06o0mIeHne, cucTeMaTu3aus 3HAaHUH 32 KypC

101 anreOphl ¥ Ha4YaJl MaTEMATUYECKOTO aHAIN3a 1
10-11 xmaccos
O06o0mIeHne, cucTeMaTu3anus 3HAaHUH 32 KypC

102 anreOpbl 1 Ha4aJl MaTeMaTUYEeCKOTO aHaIu3a 1

10-11 kiaccos
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

1.Matematuka: anredpa 1 HayaJla MaTeMaTUYECKOro aHanusa, reomerpus. 10-11
ki1acc. ba3zoBsiil ypoBeHb. MockBa. «lIpocBemenue». 2020 r. III.A. Anumos,
FO.M. Kousirun u 1p.

2. Temarnueckue tectsl 1 10-11 knacco. M.B. Tkauésa, H.E. ®E€noposa.

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJIA

1. MaremaTuka: anrebpa u Hauyajia MaTEMaTUYECKOTO aHaiau3a, reomerpusi. 10-11
kiacc. ba3zoBsiil ypoBeHb. MockBa. «lIpocBemenue». 2020 r. III.A. Anumos,
FO.M. Kousirun u 1p.

2. JIunaktuueckue marepuansl s 10-11 kmaccos. M.U. 1llaGynun u ap.

3.Meronnueckue pexkomenmanuu 10-11 knaccel. M.B. TkauéBa, H.E. ®€noposa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Poccuiickas 37€KTpOHHAs IIKOJIa

OI'UC "Mog nikomna"

Cepym









