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IMNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma y4ueOHOTO Kypca «Ayredpa U Hadajla MaTeMaTUYECKOro
aHanmu3a» 0a30BOTO ypoBHA aisi oOywatommxcs 10 —11 kmaccoB pazpaborana Ha
ocHoBe DeiepanbHOro rocyAapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAapTa CPEIHErO
oOmiero oOpa3oBaHMsl, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpEOOBAaHUH,
NPEIBSIBISIEMBIX K MAaTeMaTHYeCKOMY OOPa30BAHMIO, W TPATUINN POCCHICKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECHEUYMBAET OBIAJCHUE KIIOYEBBIMU
KOMIETEHIIUSAMH, COCTABJIIOIIMMU OCHOBY Uil CaMOpPa3BUTHUS U HEMPEPHIBHOIO
o0Opa3oBaHMsl, LIETOCTHOCTb OOIIEKYJIbTYPHOTO, JUYHOCTHOI'O U MTO3HABATEIBHOIO
Pa3BUTHUS TUUYHOCTH O0YYAIOIIUXCSL.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajga MaTeMaTHYECKOTO aHAW3a» SIBISECTCS OJHHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapIIed MIKOJIbI, IMOCKOJIBbKY, C OJHOU
CTOPOHBI, OH OO0OECIeYnBaeT HHCTPYMEHTAIbHYIO 0a3y I HU3Y4eHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYrOol CTOPOHBI, POPMHUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE YYalluXcs Ha YPOBHE, HEOOXOIUMOM JJii OCBOCHHS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPWHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYallhecs OBJIAJIEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMU
HayKH, KOTopas (GOpMYyJIMPYET CBOM JIOCTIKEHUSI B MaTeMaTHIECKOH Gopme.

Kypc anredpsl 1 Hagasm MaTeMaTHYeCKOro aHAIM3a 3aKJIabIBa€T OCHOBY IS
YCHENIHOTO OBJAQJCHHUS 3aKOHAMU (PU3UKH, XUMUH, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHJCHIIMA OSKOHOMHUKH H OOINECTBEHHOW JKWU3HH, I[O3BOJSET
OPUEHTHUPOBATLCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIB30BAaTh WX B MOBCEAHEBHOW >KM3HU. B TOke Bpems OBIajeHUE
a0CTpaKTHBIMA U JIOTHYECKHM CTPOTMMH MAaTEMAaTHUYECKUMH KOHCTPYKIIHSIMHU
pa3BHBAET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH
YTBEPKJICHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaJIOTHI0, POPMUPYET KPEaTUBHOE U KPUTHYECKOE MBINUIeHHEe. B xone nzydeHus
anreOppl W HadaJl MaTeMaTHYeCKOro aHaiW3a B CTapiied IIKOJe ydJamluecs
MOJIYYatOT HOBBIM OIBIT PEMICHUS TMPUKIATHBIX 3aJad, CaMOCTOSTEIBHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJENICH PEAbHBIX CHUTYyallud W WHTEPIpEeTaluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHX
3aKOHOMEPHOCTE B TIPHpPOJE, HAyKe U B HCKYCCTBE, C BBLIAOIIUMUCS
MaTEMaTHYECKUMH OTKPHITHSAMHU U UX aBTOPaMH.

Kypc obnagaeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIH
peaym3yeTcsl Kak 4depe3 y4eOHbBIH Marepuai, CIoCOOCTBYIOMUN (opMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 crnenuduky ydeOHON IesTeNbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IPOJOJKUTEIBHOM
KOHLIEHTpalMi BHUMAaHHs U OTBETCTBEHHOCTH 3 ITOJYYEHHBIN pe3yJsbTarT.

B ochHoBe wmetonuku oOydeHus aiareOpe W HayajlaM MaTEeMaTHYECKOTO
aHaJIM3a JISKUT ACSTEIbHOCTHBIN MPUHIIUI 00YYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyaja MaTeMaTUYECKOTO aHAIM3a» BKIKOYAET
CIIEIYIOIIUE COJEPKATEIbHO-METOAMYECKHE JIMHUM: «YHcia W BBIYMCICHUD,
«Dynkmuun  u - rpaduku», «YpaBHEHHUS W HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHainuza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHbIE
CoJIepKaTeIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCsd Ha MPOTSHKEHUHM JBYX JIET
0o0y4eHHsl B CTapllei IIKOJEe, ECTECTBEHHO IOMOJHSAA APYr Apyra U MOCTEIEHHO
HACBIIAACh HOBBIMM TE€MaMM M  pasfenamu. JlaHHBIA Kypc — sBIsieTcs
UHTETPaTUBHBIM, IIOCKOJIBKY OOBbeIuHseT B ce0e cojepx aHhue HECKOJIbKUX
MaTEMaTUYECKUX AUCIUIUIMH: airedpa, TPUrOHOMETPHS, MaTeMaTUYECKUN aHaJIU3,
Teopust MHOXKeCTB U Jp. [lo Mepe Toro kak ydvamiuecs OBIaJeBarOT BCE Ooliee
IIMPOKUM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIEI0BaTeIbHO (popMupyercs u
COBEPILEHCTBYETCSA YMEHUE CTPOUTh MATEMaTUYECKYI0 MOJEIb pPEaJbHOU
CUTyallMM, TPUMEHSATh 3HaHUs, NOJyYeHHbIe B Kypce «Anredpa W Haudana
MaTEMaTUYECKOI0 aHallu3a», IJs PEeUIEHUs CAaMOCTOSTENbHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOH 3aJ1auM, a 3aTe€M UHTEPIIPETUPOBATH MMOJTYUYEHHBII pe3yJbTaT.

CopepxaTenbHO-MeTOANYECKasl JMHUA «YUuCia M BBIYMCICHHS» 3aBEpLIACT
(opMupOBaHHE HABBIKOB MCHOJIb30BAaHUS JECHCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOW MmikoJjie. B crapmiell mkoie oco0oe BHUMAaHHE YJEseTCs
(GOpMHPOBAHUIO MPOYHBIX BBIYUCIMTENBHBIX HABBIKOB, BKIIOYAIONIMX B ce0s
UCIIOJIb30BAHUE pPA3JIMYHBIX (OPM 3alUCHU JIEUCTBUTEIBHOIO YKCIIA, YMEHHE
pAalMOHAJIBHO BBINOJHATh JEHCTBHUS C HUMH, J€JaThb IPUKHUIKY, OLIEHUBATH
pesynbraT. OOyuaroniyecs: MOJy4YalroT HaBBIKM NPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJIHEHUS JIEUCTBUIM C 4YHKCIaMu, 3allMCaHHBIMU B CTaHJIApTHOU Qopme,
UCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BbIPAKEHUIA.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEANU3YETCS Ha MPOTSHKEHHHM BCETO
oOydeHuss B CTapuiedl MIKOJIe, IOCKOJbKY B KaXIOM pasjeiie MporpamMmmbl
PEeIyCMOTPEHO pEelIEHUE COOTBETCTBYIOMIMX 3ahad. OOyuaroniyecs OBIaI€BaIOT
pa3IMYHBIMM METOJIaMU PELICHUSI LEJbIX, PalMOHAIBHBIX, HPPALUOHAIbHbIX,
MOKA3aTeNbHbIX, JIOTApUPMHUUECKUX M  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydeHHbIe yMEHUS UCIIOJIB3YIOTCS TPU M CCIIEOBAHUN
(GYHKIMI ¢ NOMONIBIO MPOU3BOJIHON, pEHICHUH NMPUKIAJAHBIX 337ad U 3334y Ha
HAaXOXJCHUE HauOOJIBIIMX W HAUMEHBIIMX 3HauyeHuW QyHkuuu. [lanHas
cojepkaTellbHasl JMHUS BKJIOYaeT B ceOs Takke (QPOpMUpPOBAHUE YMEHUU
BBIMOJHATH pacuy€Tbl mo ¢opMmyniaM, HpeoOpa3oBaHUS IIENbIX, PAaLUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXe BBIPAXKECHUH,



CoJlepKalIiX CTerneHn u Jorapupmel. braromaps u3yueHuio anreOpandeckoro
Marepuaia MpPOUCXOJIUT  JaJbHEWIEe  pa3BUTHUE  AJNTOPUTMHYECKOTO U
aOCTpAaKTHOrO MBIIIJICHUSI y4aluxcs, (GOPMHUPYIOTCS HaBbIKU JI€yKTUBHBIX
paccyxJieHuid, pabOTbl C  CHUMBOJIbHBIMM  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPAaBEHCTB. AjreoOpa
npemnaraeT d(PQGEeKTUBHBIE WHCTPYMEHTBI [UJISI PEIICHUS TMPAKTHYECKUX U
€CTECTBEHHO-HAYUYHbIX 3314, HArJIsiJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaQUKU» TECHO
NEePEIIeTaeTCs ¢ IPYrUMHU JIMHUSAMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
MOCJIEI0BATENILHOCTh W3YUYCHHUS Marepuala. N3yuenue CTEINEHHOM,
MOKa3aTebHOH, JIOTapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUA, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUN NJIsl pelieHus 3a1ad U3 JAPYruxX yueOHBIX
IIPEAMETOB U PEATBLHOM KU3HU TECHO CBA3AHO KAK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C PEIICHHMEM YpPaBHEHHWW M HepaBeHCTB. Ilpu 3TOM OoJibllIoE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOPMyJIaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBAaTh TOJy4YEeHHbIE (YHKIHUHU, CTPOUTH HX
rpaduku. MaTtepuan 5TON COAEpKAaTEeIbHOM JTUHUU HAIICJICH Ha PAa3BUTHUE YMEHUM
U HaBBIKOB, IMO3BOJISIONIUX BbIpaXXaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
pa3nuuHOi (dopMe: aHATUTHUECKOH, rpaduyeckoil u cioBecHOil. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO  MBIIIIEHUS, CIOCOOHOCTH K
0000I1IEeHNIO M KOHKPETU3AIIMH, UCTIOIH30BAHUIO AHAJIOTHA.

CopnepxarenbHasg nuHUA «Havama mMareMarMdeckoro aHajau3a» MO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYI KaK MAaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a/1ad,
JIOCTYITHBIX OOYYaloIUMCs, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh MCCIIEIOBATh U
cTpouTh rpaduku QPYHKIUNA, OMPENEsATh WX HAWOOJBIINE W HAWMEHBIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAN (QUTYp M OOBEMBI Tell, HAXOJUTh CKOPOCTH U
YCKOpeHHsl IpoueccoB. JlaHHas coaepKaTenbHas JHUHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
HaXO0XJICHUS HAWIyYIIero pPEeuIeHUs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
DKOHOMHYECKHUX, 3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYECKOrO0 aHalIu3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMaTILHO-JIOTUUECKOTO U KPEAaTUBHOIO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBIECHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE W HcKyccrBe. OOywaromuecs Y3HAKOT O
BBIJAIOIINXCS PE3yJIbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTUS MATEMATHUKU Kak
HayKH, U UX aBTOpax.

ConepkaTenbHO-METOANYECKAs JIMHUS «MHOKECTBA U JIOTMKa» B OCHOBHOM
IIOCBAIIEHA  JJIEMEHTAM TEOPUM  MHOXKECTB.  |€OpETHKO-MHOKECTBEHHBIE
NPEACTABICHUS MMPOHU3BIBAIOT BECh KYyPC WIKOJBHOM MAaTEMAaTHUKU U IMpEJiararotr



HanOoJiee YHUBEPCAIbHBIN A3bIK, OOBEAUHSIOIMN BCE pa3/ieiibl MaTEMATUKU U €€
IPWIOKEHUH, OHU CBSI3BIBAIOT PA3HBIE MAaTEMATHYECKUE JUCLUUIUIMHBI B €IMHOE
nenoe. 1loaroMy BakHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHMMAaTb TEOPETHUKO-
MHOXECTBEHHBIN S3bIK COBPEMEHHOM MATEMATHUKH M MCIOJIb30BATh €ro s
BBIPAYKEHUSI CBOUX MBICIIEH.

B kypce «Anre6pa u Hayala MaTEeMaTHMYECKOTO aHAIM3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOPbIE IPU3BAHbI
c(OpMHUPOBATH HABBIKU ITOCTPOEHUS MOJIEEN pealbHbIX CUTyaLUil, HCCIEA0BaHUs
3TUX MOJENIe C MOMONIbI0 ammapara ajareOpbl U MaTeMaTHYEeCKOTo aHaliu3a U
MHTEPHPETALUN TOJYYEHHBIX Pe3yibTaToB. Takue 3aJaHus BIUIETEHBI B KaXAbIl
U3 pa3/iesIoB IPOrpaMMBbl, MIOCKOJIBKY BECh MaTEpPHAl Kypca IUPOKO HCIOIb3YETCs
JUISL pelIeHus] PUKIAAHbIX 3a1a4. [Ipu penieHun peanbHbIX NMPAKTHYECKUX 3a1ad
ydauiiecs: pa3BUBarOT HaONIOAATEIbHOCTh, YMEHUE HaXOJAWThb 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJB30BATh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBATh
npobiemy. [lesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3aJlay OpraHU3yeTcs B IpOLECCe M3YUYEHMsI BCEX TeM Kypca «Anredpa um Hayana
MaTEMaTUYECKOIO aHAJIU3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM miaHe Ha M3ydYeHHE Kypca ajreOpbl U Havajdl MaTEeMaTH4Ye€CKOTO
aHaiau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Hezaemo B 11 kiacce, Bcero 3a nBa rona o0yuyenus — 170 yacos.



COJEPXXAHME YYEBHOI'O KYPCA
10 KVIACC

Yucaa 1 BBIYMCICHUSA

Paumonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIEHTHI,
OecKOHEUHble  MepuoAuYeckue  JpoOu. ApudmeTuyeckue  onepauud C
palMOHAIBHBIMU YU CJIaMH, TpeoOpa30BaHus YUCIOBbIX BeIpaxeHui. [Ipumenenue
Ipobeil 1 MPOLEHTOB ISl PeIleHUs MPUKJIAJHBIX 33/a4 U3 Pa3JInYHBIX OTpacien
3HAHUW U PEAIbHOM KU3HMU.

JeucTtBurenbHble 4yucia. PalnuoHalbHBIE W UPPALMOHAIBHBIE YMCIIA.
Apudmernueckre ornepauud ¢ JEeHCTBUTENbHbIMU 4YHciaMmu. [IpubnmkEéHHbIE
BBIYMCJICHUS, IPABWIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUN.

Cremmenb ¢ menbiM  mokaszareneM. CranmaptHas  (Qopma  3ammcu
neucTBuTeNbHOr0  uucia. Hcnonp3oBanue moxaxonsmied  GopMmbl  3alucU
JNEUCTBUTENBHBIX YHUCEN Ui PELICHUS NPAKTUYECKUX 3a7ad W IPEACTaBICHUS
JAHHBIX.

ApudmMeTnuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JleicTBus ¢
apu(MeTHIeCKUMHU KOPHSMHU HaTypaJIbHOM CTENEHHU.

CHHyC, KOCHMHYC M TaHI'€HC YHCIIOBOI'O apryMeHTa. APKCHUHYC, apKKOCUHYC,
apPKTaHI€HC YUCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa 1 TOXKIECTBEHHbIE TIPE0OPa30BaHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHHe, KOpPEeHb YypaBHEHMs. HepaBeHCTBO, pELNICHHWE HEPABEHCTBA.
Meton MHTEpPBAJIOB.

Pemenue nenbix 1 JpoOHO-paLIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemienune nppanoHanbHbIX YpaBHEHHUI U HEPABEHCTB.

Pelienue TpUroHOMETPUYECKUX YPABHEHU .

[IppuMeHeHne ypaBHEHMM M HEPABEHCTB K PEUICHUIO MAaTEMATHYECKHUX 3a7a4
W 3a]1a4 U3 PA3TUYHBIX 00JIaCTe HAYKH U PEATTbHON KU3HH.

DOyHKIMH U TPaPUKH

Oynkumsi, crnocodbl 3amganHus ¢yHkuuu. ['padux ¢ysknuu. B3aumuO
oOpaTHbIe PYHKIUH.

OOsiacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hymu QyHkmum.
[TpomexyTkH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CrenenHas (QyHKIHS ¢ HATypajbHBIM U IIEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa v rpaduK KOpHS 71-Oi CTENEHHU.



Tpuronomerpuueckass OKPYXKHOCTb, OIIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKITUH 9MCIIOBOTO apryMEHTA.

Havaia MmaTeMaTH4Y€CKOI0 aHAJIN3A

ITocneqoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICIOBATCIILHOCTEH.
MOHOTOHHBIE TTOCIEOBATEILHOCTH.

Apudmernueckas ¥ TeOMETpUIECKasi Mporpeccui. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccus. CymMma 0€CKOHEYHO YOBIBAIOIICH TeOMETPUUYSCKOM
nporpeccuud. @opmysia CIOXHBIX MPOLEHTOB. VCnonab30BaHUE MPOTPECCUU A
pelIeHUs peAlIbHBIX 3a]1a4 MPUKIIAHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHo»xecTBO, ornepauuu Haj MHOxecTBamu. Jluarpammel OJilnepa—BeHHa.
[IpuMeHeHnEe TEOPETHUKO-MHOKECTBEHHOTO armapara il ONUCAHUS PEeaJbHbIX
MIPOIICCCOB U SIBJICHUH, TIPY PEIICHUH 3aJ1a4 U3 JIPYyTUX YICOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CJI€ACTBHUE, J0KA3aTEIbCTBO.

11 KVIACC

Yucaa 1 BBIYMCICHUSA

HatypaneHble u nenple yncna. [IpusHakyu Je1MMOCTH LEIBIX YUCEIL.

CreneHb ¢ pallMOHAJIBHBIM NIOKa3aresneM. CBOWCTBA CTEIICHH.

Jlorapudm uucna. JleciTuuHbie U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBaHue BEIpAKEHHM, COACPKANTUX JTOTAPU(MBI.

ITpeoOpazoBaHue BBIpAXKEHUHN, COAEPXKALIUMX CTENEHH C palUOHAJIbHBIM
MIOKa3aTEeJIEM.

[Tpumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YpaBHEHHSI 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHENHBIX ypaBHEHUU. PellleHHe NpUKIaIHBIX 33a4 C IOMOILBIO
CHCTEMBI JIMHEWHBIX YPaBHECHUM.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTHMYeCKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTel HayKu M peajbHOU
KU3HU.

DOyHKIUHN U TPaPUKHU

Oynkuusa. [lepuogmueckne  Qynkmmu. [IpoMexyTkm  MOHOTOHHOCTHU
dbynkuun. Makcumymbl u MUHUMYMBI GyHKUnu. Haunbonbiiee u HammeHbIee
3HaueHUe (PYHKIMH Ha IPOMEXKYTKE.

Tpuronomerpuyeckre PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenbHas u JorapupmMuyueckas PyHKUUU, UX CBOMCTBA U rpapuKH.



Hcnonp3oBanue rpadukoB (PYHKIMA 17 PEIICHUS YPAaBHEHUN W JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpapukoB (yHKUMN Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT NPH PEUICHUU 3aJady M3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATBHON KU3HU.

Hayana MaTeMaTH4eCKOro aHajIu3a

HenpepriBable pyHKIMH. MeTOI MHTEPBAJIOB JUIsl pEIICHHs HEPABEHCTB.

[IpowsBonnas  pynkuuu. [eomerpudecknii u  QU3NUYECKUH  CMBICIH
MIPOU3BOJHOM.

[IpousBogubie  smeMmeHTapHbIX  QyHKIUE.  DopMynbl  HAXOXKACHUA
IIPOU3BOJHON CyMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIUH.

[TpumeHeHne MpOU3BOAHON K MCCIEAOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanboJpIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIUN Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM MUl HAXOXKACHUS HAWIY4dIllIero pElIEHUs B
INPUKIAIHBIX 3aJa4yax, Ui OIPENEIICHUs CKOPOCTH IpoLecca, 3aJaHHOIo
dbopmyIion uiau rpaguKoMm.

[TepBooOpa3znas. Tabnuiia nepBooOpPa3HBIX.

Wurerpan, ero reoMerpuyeckuid u (Qusmyeckuid cmbicia. Beruucienue
uHTerpana no gpopmyie Herorona—IJleiiOnuna.



IINIAHUPYEMBIE PE3YJIBTATHBI

OcBoenue yyebHOro mpeamera «MaremaTnka» JOJDKHO 0OecrneunBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHEr0 00111er0 00pa30BaHuUsl CICAYIOIINX JIUUYHOCTHBIX,
METaNnpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOTO TIpeaMeTa
«MareMaTrka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUN 00YUaIOIIET0Cs KaKk aKTHBHOTO
U OTBETCTBEHHOTO WI€Ha POCCHUUCKOrOo OOIIEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKHX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIH,
npoleayp TpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCHl WU Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMHA ¥ HA3HAYCHHUEM.

[TatproTHYECKOE BOCIMTAHHUE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaKJaHCKOM MICHTUYHOCTH, YBOXKCHUS K
MPOIILJIOMY U HACTOSIIIIEMY POCCUHCKOM MaTeMAaTHUKU, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUAM POCCHICKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHYE€CKOW IIKOJIBI,
K HCTOJIb30BAHHMIO ATUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHaX, cpepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKHU U JIESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIOYAsi ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIIEHNH, pacCyxICHUN;
BOCIPUUMYHUBOCTHIO K MATEMaTUUYECKUM aCleKTaM pa3IMuyHbIX BUJOB UCKYCCTBA.

®u3nYeCKOe BOCTIMTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS NPUMEHSITh MaTeMaTUYeCKUe 3HaHHUS B
WHTEpEcax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOE INMHTaHKE, COATaHCHUPOBAHHBIM PEXUM 3aHATHH U

OTJIbIXa, peryisipHasi busnueckas aKTUBHOCTB); buznuecKkoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOMN
NEATEIbHOCTHIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IICHHOCTH TPYIOJIOOUS, WHTEPECOM K
pasnmuyHeiM  chepaMm  MPOPECCHOHAIBHOW  JCSATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTHKOW W €€ TPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE >KU3HCHHbBIC IIJIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKoMy OOpa3oBaHUIO W
caM000Opa30BaHUIO Ha TPOTSHKEHWU BCEHW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCTIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKOH KYJIBTYPhl, TMOHHMMAHHEM BIIHSHUS
COIMATBHO-DPKOHOMHYECKUX TPOIIECCOB HA COCTOSIHHE TMPHUPOIHOW M COIMATBHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MpoOJeMm;
OpUEHTAllUel Ha TPUMEHEHHE MaTeMaTHYECKUX 3HAHUU MJIs PEIICHUs 3a1ad B
o0JacTH OKpy)KamIeld Cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIEHKA HX
BO3MOYKHBIX TTOCJICICTBHM JIJIS1 OKPYKAIOMIEH CPEJIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOH TMPAKTHUKH, MOHHUMaHHUEM
MaTEMaTUYECKOH HayKH Kak cdepbl UYeJOBEYECKON ACATEIBHOCTH, JTaloB €
pPa3BUTUS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIU3AIMH, OBJIAJCHUEM S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKOW KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO JCSITEIBHOCTD
WHMBHUIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJbTaTbl OCBOSHHUSI MPOrpamMMbl y4eOHOrO MpeaMeTa
«Marematuka XapaKTepU3yrTcs OBJIaJICHUEM YHUBEpPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAAMUSHBIMU OCUCTNEUAMU.

1)  Vuueepcanvnvie  noznasamenwvnvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HPOUECCO8 00YYAOWUXcs (0ceoeHue
Memoo0o8  NO3HAHUSL — OKpYJxCcalowe2o  mMupa,  NpUMeHeHue  J102UYeCcKUx,
uccie008amenbCKux onepayutl, yMeHul pabomams ¢ ungopmayueti).

ba3oBrle lornuecKue NeNCTBUSA:

e BBISBISATh U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHWH MEXKIY TMOHATUSIMH; (OPMYIUPOBATH
ONpEeNeNICHUs]  MOHSTUH; yCTaHABIMBAaTh CYIIECTBEHHbIM  IPU3HAK
KJaccu(uKanuy, OCHOBaHUS JUIsi OOOOIIEHUS M CpPaBHEHHUS, KPUTEPUU
MPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOPMYIUPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKACHUS:
YTBEpAUTENIbHbIE W OTpULIATENIbHbIE, €AUHUYHBIC, YacTHblE U OOLIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MAaT€MAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
npoTuBOpeurss B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
npemjiaraTb  KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTHUBOPEUHNIL;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IENYKTUBHBIX M
MHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSATENILHO J0Ka3aTesIbCTBa MaTeMaTUYECKHX
YTBEPKIECHUN (MPsSMBIE U OT MPOTHUBHOIO), BBICTPAUBATH apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJICHUS U BBIBOBI;

BBIOMpATh Ccroco0 penieHus ydyeOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peLIeHUs, BbHIOMpaTh Haubosiee MNOAXOMAIIMI € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPUEB).

bazoBbie HCCIICOAO0BATCIbCKUC I[GﬁCTBPISI:

MCIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIbCKUA MHCTPYMEHT IO3HAHUS,
bopMyIupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mnpodiemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOAMTH CaMOCTOSITENIBHO CIIAHUPOBAHHBIN HKCIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIIEHHIO OCOOEHHOCTEH MaTeMaTU4eCKOTO
OOBEKTa, SBJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BbEKTaMHU, SIBJIICHUSIMU, IIPOLIECCAMU;

CaMOCTOATENTHLHO (POPMYIMPOBATH 000OIIEHNS U BBIBOJABI TIO PE3YJIbTaTaM
IPOBEAEHHOIO HAONIOEHUS, UCCIIEOBaHMsI, OLEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUI;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE NPOLECCA, a TAKXKE BbIIBUTATh
IPEIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmarueii:

BBISIBIISITh JIepUIMTHI UHPOpMALMU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI PELICHUS 3a/1a4u;

BbIOMpaTh  MH(POpPMAIMIO M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM IPEJICTABICHHUS;

CTPYKTYpPUpPOBaTh UH(POpPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMax,
WUTIOCTPUPOBATh TpaUUuECcKH;



e OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAmMUGHble Oelicmeus, obecneyusaom

CchOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

OO1eHue:

e BOCHOpUHUMATH H (OPMYIHPOBATH CYXIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)kaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U NMHUCHMEHHBIX TEKCTaxX, J1aBaTh MOSCHEHUS IO
X0y pelIeHus 3a7a4i, KOMMEHTHPOBATh MOJYYCHHBIN pPe3ybTar;

e B X0JIe 00CYKJEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJIEU, HAIICJICHHbIE HAa TIOUCK
pEILlIEHUs; COIMOCTABJIATH CBOM CYXJIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JMaiora, oOHapy>KMBaTh pa3iMuvMe W CXOJCTBO IMO3MIIMM; B
KOppEeKTHOH opme PopMyTupOBaTH pa3HOTIIACHS, CBOM BO3PAKCHUS;

e TPEICTaBIATH  pE3yNbTaThl  pEHICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIMU U 0COOCHHOCTEN ayAuTOPHUH.

CoTpyIHMUYECTBO:

e TMOHMMAThb W  WCHOJB30BaTh  TMPEUMYINECTBA  KOMAHAHOH W
WHAMBHUIYyaJIbHON pabOThI MPHU PElICHUH YUEOHbIX 3a/1a4; IPUHUMATh 11eJTb
COBMECTHOH JESTEeNbHOCTH, IJIAHUPOBAaTh OPraHU3aLMI0 COBMECTHOU
paboThI, paclpeaeaTh BUAbI padboT, JOroBapuUBaThCs, 00CY X AaTh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e y4YacTBOBATh B IPYMIOBBIX (hopMax paboThl (00CyxkaeHNsA, 0OMEH MHEHU,
«MO3TOBBIE WITYPMbDY W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHUSI C JPYTUMHU YJ€HAMU KOMAaH/IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(opMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuueepcanonvie  pecynamuenvie  Oeiicmeus, obecneuusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranu3zanusi:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUS 3a/lau, BRIOUPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU WH(OpMAIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TO3HABATENBHON pediekcun Kak OCO3HaHUS
COBEpIIIAEMbIX JIEUCTBUU W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAQJETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca u
pe3yJibTara peueHruss MaTeMaTUUeCKOM 3a/1auu;



e MPEABUACTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIPH PELICHUH
3a/1a4d, BHOCHUTb KOPPEKTHUBBI B [JEATEIIBHOCTh HAa OCHOBE HOBBIX
00OCTOATENBbCTB, JAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYHOCTEH;

e OLEHUBATh COOTBETCTBHE peE3yJbTaTa WEIH U YCJIOBHUSIM, OOBSICHSTH
MIPUYUHBI TOCTHKEHUS WIM HENOCTHXKEHUS PE3YJIbTATOB IEATEIBHOCTH,
HAXOAHThH OIMIHOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHre yueOHOro Kypca «Anredpa U Hayaima MaTeMaTHYECKOTO aHAIA3a)
Ha YPOBHE CpPEIHEro o0miero oOpa3oBaHUs JOJAKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucaa 1 BIYMCICHUSA

OnepupoBaTh MOHATUAMH: PAUMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS IPOOb, IPOLIEHTHI.

Beinmonusate  apudmeTHdyeckue  Oomepaldu € pAlMOHAIBHBIMU U
JEUCTBUTEIILHBIMU YHCIIAMU.

BrinonsasaTh pubInKEHHBIE BEIYUCICHUS, UCTIONB3YS MPaBUiia OKPYTICHUS,
JeJaTh NPUKUIKY U OLIEHKY PE3YJIbTaTa BbIUUCICHHI.

OnepupoBaTh MOHATUSMHU: CTENEHb C LEJIbIM IOKAa3aTesieM; CTaHAapTHasd
dbopma 3amuMcu JEHUCTBUTEIBHOTO YKCIA, KOPEHb HATypaJlbHOM CTENEHU;
UCIIO0JIb30BaTh MOJAXOASIIYI0 (POPMY 3amucu ACHCTBUTEIBHBIX YUCEIT JJIS PEIICHUS
IIPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOTO YIJIA;
WCII0JIb30BaTh 3alUCh MPOU3BOJILHOTO yTJIa yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; ILEJOE,
palHOHAIIBHOE, UPPALIMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BrimonasaTe mpeobpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKCHUN M pPEIIaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

Boinonusate npeobpa3oBaHUsl 1IENbIX, PAIMOHAIBHBIX U HPPALMOHAIBHBIX
BBIPAKEHUW WM pelmaTh OCHOBHBIE  THUIIBI  LEJbIX, pPAIMOHAJIBHBIX U
VPPAlUOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS U HEPABEHCTBA JJIsl PELICHUSI MaTEMAaTUYECKUX 3a/1a4
W 3a]71a4 U3 PA3TMYHBIX 00JIaCTe HAYKHU U PEATTbHOU KU3HH.



MonenupoBaTh peajbHbIE CUTyallud Ha $3bIKE aireOpbl, COCTaBIAThH
BBIDAKECHHUSI, YPAaBHEHMS, HEPABEHCTBA I10 YCJIOBHMIO 3aJadd, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIN C UCIIOJIB30BAHUEM allllapara anreopsl.

DOyHKIUHN U TPAaPUKHU

OnepupoBaTh MOHATUAMU: (PYHKUHUSA, CIIOCOOBI 3aaHusl (PyHKIMH, 00IacTh
OTpeAeNeHUus] ¥ MHOXECTBO 3HAaYeHUH (QYyHKIUH, Tpaduk (QYHKIHH, B3aHMHO
oOpaTHbIe PYHKITUH.

OnepupoBaTh NOHATUAMU: YETHOCTH U HEUETHOCTh (YHKUUHU, HYJIU
(GyHKUMH, TPOMEKYTKHA 3HAKONOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUKN A PEIICHUS] YpaBHEHUIA.

Crpouth W unTaTh TpaduKu TUHEHHON (DPYHKIMHU, KBAAPaTUYHON (DyHKIINH,
CTENEHHOMN (PYHKIIMH C LEJIbIM MOKa3aTeNIeM.

Wcnonp3oBate rpaduku (QyHKUMHA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH MpPHU PEIICHUM 3a/lay U3 JPYTUX y4eOHBbIX MPEIMETOB U pealbHOU
YKU3HH; BbIpaXxaTh (OpMyJIaMu 3aBUCUMOCTH MEK/y BEJIMYNHAMHU.

Havajia MaTeMaTH4€CKOr0 aHAJIN3a

OnepupoBaTh MNOHATHUAMU: IOCIEAOBATEIBHOCTh, apupMeTHUeCKas U
reOMETpUYECKast MPOTPECCUHU.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBalollasi I'E€OMETpUYECKas
nporpeccusi, cymma 0€CKOHEYHO yOBbIBAIOIIEH Fr€OMETPHUUECKON MPOTPECCHH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU.

HMcronb30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEN U NIPOTPECCUM I PELICHUS
peanbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSMH: MHOXKECTBO, OIIEpallMy HaJ MHOKECTBAMHM.

Hcrnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar i ONMCAaHUS
pEaJIbHBIX IPOLECCOB M SIBJICHUN, NpPU PELIEHUU 3a7ad U3 JPYruX Yy4deOHbIX
IPEIMETOB.

OnepupoBaTh  MOHATUSMH: ONpeaeNeHue,  Teopema,  CIEICTBHUE,
J0Ka3aTeJIbCTBO.

11 KIIACC

Yucjaa u BbIYUCJIEHUA

OnepupoBaTh NOHATUSIMHU: HATYypAJIbHOE, LEJIOE€ YHUCIO; HCIOJIb30BaTh
MPU3HAKU JEJIMMOCTH LIEJBbIX YUCEJ, PA3JIOKEHUE YUCIA HA MPOCTHIE MHOXKUTEIU
JUTS pEILIEeHUs 3a4a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAIIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSIMU: Jorapudm uucia, JECATUYHbICE U HATypaJlbHBIC
JorapupMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsiT CBOWCTBA CTENMEHW IS MpeoOpa3OBaHUS  BBIPAKCHUI;
ONEPUPOBATh MOHATUAMM: IOKA3aTEIbHOE YpPAaBHEHHE WM HEPABEHCTBO; pELIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinoniHaATh  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpX AIIMX JOorapuMsl;
OTIEpUPOBATH MOHATUAMHU: JIOTAPU(PMUUECKOE ypaBHEHNE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxongute penienus npocTeninx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMH: CUCTEMA JIMHEHMHBIX YPABHEHHU U €€ pELICHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHNUN JUISA PEUICHUS IPAKTUYECKUX 3a7a4.

Haxoauts penieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEM PalMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MopenupoBaTh pealibHble CHUTyalldd Ha S3bIKE€ aireOpbl, COCTaBISAThH
BBIDAQXXECHUS, YPaBHECHMS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3aJayH,
UCCIIEJIOBATh TIOCTPOCHHBIE MOJIENIU C UCTIOIB30BAaHUEM aliapara ajareopsl.

DOyHKIMH U TPaPUKH

OnepupoBaTh MOHATUSMU:  TMepuoAHYecKass  (YHKIMS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKIMH, TOYKHA OJKCTpemMyma (QyHKUuH, HaubOoibliee U
HauMeEHbllee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX A
UCCIEeI0BaHUs PYHKIMH, 3aJaHHOUN rpa)uKOM.

OmnepupoBaTh MOHATUAMH: TpapUKU MOKA3aTEIbHOU, JIOrapu(pMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh JJIs PELICHNS YPAaBHEHU U HEPABEHCTB.

N300paxatb Ha KOOPJAWHATHOM IJIOCKOCTH T'paUKU JTUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BaTh UX JUIA PELICHUs] CUCTEMBI JIMHEHHBIX YPABHEHUMN.

Wcnonp3zoBath rTpaduku (QyHKUMHA JUIS HCCIENOBAaHUS NPOLECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHbIX TUCIHUILIUH.

Hayana MaTeMaTH4eCKOro aHaIu3a

OmnepupoBaTh MOHATHSAMU: HENpPEphIBHAS (YHKIHUS; MTPOU3BOAHAS (HYHKIUU;
UCIIOJIb30BaTh TEOMETPUUYECKUMA M (PU3HUECKUI CMBICI MPOU3BOIHOM IS pelIeHuUs
3ajad4.

HaxoauTe npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUMN, BBIYUCIATH IPOU3BOIHbBIE
CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh MPOU3BOAHYIO AJI HCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO IPapuKOB.

Hcnonp30BaTh NMPOU3BOAHYIO IS HAXOXKIAEHUS HAWIYUILIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIIBHO-DKOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MNOHATUSAMH: IE€pBOOOpa3HasT W  HHTErpajl; IMOHUMATh
T€OMETPUYECKUIA U (PU3NIECKUN CMBICIT HHTETpaIa.



Haxomuths mepBooOpa3Hbie AJIEMEHTAPHBIX (YHKIIWN; BBIUYUACISATH HHTETPAI
o ¢popmyne Herorona—JIeitonuma.

Pemarp mpuknagHpie 3aa4v, B TOM YHCIIE COIUATBHO-DKOHOMHUYECKOTO H
($uU3NYECKOT0 XapaKTepa, CpeCTBAMU MaTEeMaTHIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHMe pa3ie/ioB U TeM
MPOrpamMmmbl

MHoXecTBa pallMOHAILHBIX U
JEUCTBUTENLHBIX YHCEN. ParioHanbHbIe
ypaBHEHUS U HEPABEHCTBA

Oyuknun 1 rpadukn. CTENeHb C MelTbIM
MoKa3aTeJieM

ApudmeTnieckuii KOpeHb N—OW CTETICHH.
UppanmonanbHble ypaBHEHHS] U HEPABEHCTBA
DopmyJibl
TpUrOHOMETpHU. T pUrOHOMETpUUYECKHE
ypaBHEHUS

[TocnenoBaTenbHOCTH M POTPECCUN
[ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aLUs
3HAHUH

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Beero KonTpoibHble
padoThI
14 2
6
18 1
22 1
5
3 1
68 5

IIpakTHYecKue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



~N N A

11 KITACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

CreneHb ¢ palioOHAIBHBIM ITOKa3aTEJIEM.
[TokazarenpHas pyukmus. [lokazarenbHbie
yYpaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUS U
HEpPaBEHCTBA

Tpuronomerpuueckue GyHKIUN U UX
rpaduku. TpuroHomeTpuyecKue
HEpaBEHCTBA

[IpousBognas. [Ipumenenne npou3BOIHOM
WHTerpa n ero npuMeHeHus

Cucremsl ypaBHEeHUI

Harypasbnsle u niensle yucna

[ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUs
3HAHUH

KoanuecTBo 4acoB

Bcero

12

12

24

12

18

102

KonTpoibHble
padoThI

IIpakTHYecKue
padoTshI

JJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl






INIOYPOYHOE INIAHUPOBAHMUE
10 KVIACC

KonnyectBo yacos DJICKTPOHHBIE
Ne Hara undposbie

Tema ypoka Koutpoasnbie IIpakTuueckne
n/n Bcero U3YYeHHs o0pa3oBaTe/ibHbIE

padoThI padoTsbI pecypesI

ToxmecTBa U TOXKIECTBECHHBIC
npeoOpazoBaHms 04.09.2023

MHOXecTBO, Onepanun HaJl MHOXXECTBAMH.
Huarpammbl Diinepa—Benna 05.09.2023

Panmonansusie yncina. OOBIKHOBEHHEIE U
JECSTHYHBIE TPOOH, TPOLIEHTHI, 1

11.09.2023
OeCKOHEUHbIE IEPUOTUUECKUE IPOOH

Apudmernueckue orneparuu ¢
palroHaILHBIMU YUCIIAMH, 1

. 12.09.2023
peoOpa30BaHUs YUCIOBBIX BBIPAKEHUN

[Ipumenenue nqpob6eit U mpOLEHTOB ISt
peuieHus NpUKIaaHbIX 3314 U3
Pa3IMYHBIX OTpaciel 3HaHUW U peallbHOU 18.09.2023
KU3ZHU

[Ipumenenue nqpob6eit U mpOLEHTOB ISt
pELICHHS TPUKIIAIHBIX 3a1a4 U3
Pa3IMYHBIX OTpaciel 3HaHUW U peallbHOU 19.09.2023
KU3HU

JleficTBUTENbHBIC YKCIIa. PallnoHalbHEBIE U

HppalMOHAJIbHBIE YHCIIa 25.09.2023

JlericTBUTENBHBIC YUCIIa. PallioHAIbHEIE U 1 1



10

11

12

13

14

15

16

17

18

19

uppanroHagbHble yncia. CTapToBas
KOHTpOJIbHast paboTta

Apudmernueckue I1eUCTBUS C
JCHCTBUTEILHBIMU YUCIIAMHU

YpaBHEHHE, KOPEHb YPABHEHUS

HepaBenctBo, penieHre HepaBeHCTBa

Meton nHTEpBaIOB

Pemenue nenbix 1 JpoOHO-palOHATIBHBIX
YpPaBHEHUU U HEPABEHCTB

KonTponbhas pabota o teme "MHokecTBa
palOHAaIbHBIX U JEHCTBUTEIBHBIX YUCET.
PannonanbHble ypaBHEHHS U HEPABEHCTB"

@OyHK1ws, criocoObl 3a1aHus QYHKIUH.
B3aumHo obpaTHbIe HyHKIIUU

I'padux pynkumu. O6macTb onpeaeacHus
Y MHOXECTBO 3HaueHu# Gpyukuun. Hymm
¢bynkuuu. [IpomMexxyTKH 3HaKOMOCTOSHCTBA

Yéruble 1 HeUETHBIE QYHKIUN

CreneHsb ¢ 1EIbIM ITI0Ka3aTeIeM.
CrangaptHas ¢popMma 3amucu
NEUCTBUTEIBHOIO YHUCIA

Hcnonws3zoBanue moaxoasmieii opmbl

3alluCHu ,Z[CflCTBPITCJ'II)HBIX HYHUCET IJIA
peuICHU MMPAKTHUYCCKUX 3a1a1 U

26.09.2023

02.10.2023

03.10.2023

09.10.2023

10.10.2023

16.10.2023

17.10.2023

23.10.2023

24.10.2023

07.11.2023

13.11.2023

14.11.2023



20

21

22

23

24

25

26

27

28

29

30

31

32

MpeACTaBICHUS JaHHBIX

CrenenHas GyHKIUS C HATypaIbHBIM U
EeJBIM oKa3ateiieM. E€ cBoiicTBa U
rpaduk

Apudmerndeckuii KOpeHb HATYPAITBLHON
CTENEeHU

Apudmernueckuit KOpeHb HATYpPaIbLHON
CTENEHU

CaoiicTBa apu(PpMETHICCKOTO KOPHS
HaTypaJIbHOM CTENEHU

CaoiicTBa apu(pMETHIECKOTO KOPHS
HATypaJbHOU CTETICHU

CaoiicTBa apu(pMeTUIECKOT0 KOPHS
HAaTypaJIbHOM CTEIIEHU

JleticTBus ¢ apu(METHISCKUMHU KOPHSIMHU
N—OW CTENEHU

JleiicTBusI ¢ apuPMETHISCKIMH KOPHIMHU
Nn—O CTENEHU

JleiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—Ol CTENEHU

JleticTBus ¢ apuMETHIECKUMU KOPHSIMHU
N—OW CTENEeHN

JleiicTBusI ¢ apupMETHICCKIMH KOPHIMH
Nn—O CTENEHU

Pemienue nppalioHanbHBIX YpaBHEHUN U
HEPaBEHCTB

Pemienue nppannoHanbHbIX YpaBHEHHUN U
HEPaBEHCTB

20.11.2023

21.11.2023

27.11.2023

28.11.2023

04.12.2023

05.12.2023

11.12.2023

12.12.2023

18.12.2023

19.12.2023

25.12.2023

26.12.2023



33

34

35

36
37

38

39

40

41

42

43

44

45
46

PewieHne nppalOHaIBHBIX YPaBHEHUN U
HEPaBEHCTB

Pemenue nppannoHanbHbIX YpaBHEHHUN U
HEPABEHCTB

Pemrenne nppanoHaIbHBIX YPaBHEHUN U
HEPABEHCTB

CaoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
CgoiicTBa 1 rpadUK KOPHS N-0i CTETICHU
KonrponsHas pabota o teme
"Apudmerndeckuit KOpeHb N—Oi CTETICHHU.
WppanmonanbHble ypaBHEHUS U
HepaBeHCTBa"

CuHyC, KOCHHYC U TAaHT'€HC YHCIIOBOTO
aprymeHra

CuHyC, KOCHHYC M TaHT€HC YHCIOBOTO
apryMeHra

ApKcuHYC, apKKOCHUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

ApKcuHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa

TpuronomeTrpuueckast OKpyKHOCTb,
ONpeIeTICHUE TPUTOHOMETPUUECKUX
(yHKIIUH YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy HOCTb,
ONpeIeTICHUE TPUTOHOMETPUUECKUX
(yHKIUH YUCIOBOrO apryMeHTa

OCHOBHBIEC TPUTOHOMETPUYECKUE (POPMYITBI

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI



47
48

49

50

51

52

53

54
55
56
57
58
59

60

61

62

OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[IpeoOpazoBaHue TPUTOHOMETPHUUECKUX
BBIPaKCHUIN

[IpeoOpazoBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

[IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPAYKECHU I

[IpeoOpazoBaHue TPUTOHOMETPHUECKUX
BBIPaXKCHUN

IIpeoOpa3oBaHue TPUrOHOMETPHUUECKUX
BBIPAYKEHU I

Pemrenne TpuroHOMETpUYECKNX YPAaBHEHHUN
Pemenune TpuroHoMeTpu4ECKNX ypaBHEHUN
Pemrenne TpuroHOMETpUYECKNX YPAaBHEHHUN
PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM
Pemienne TpuroHOMETpUYECKUX YpaBHEHUN
PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM

Kontponbnas padota mo teme "dopmMyibl
TPUTOHOMETPHUH. TpUTOHOMETpUYECKUE
ypaBHeHuUs"

IlocnenoBaTeALHOCTH, CIIOCOOBI 3aJaHUS
nocieqoBaTeIbHOCTEN. MOHOTOHHEIE
MOCJIEOBATENHLHOCTH

ApudmeTrndeckast U TeOMETpUUYECKast
nporpeccuu. Mcnonbp3oBanue mporpeccuu
JUJIA pCHIeHI/ISI peaHLHI)IX 3a1a4

S s W R W G ) Sy



63

64
65

66

67

68

MIPUKJIATHOTO XapaKTepa

beckoneuHo yObIBaromas reoMmeTpuiecKkas
nporpeccust. Cymma 6€CKOHEUHO
yOBIBaIOIIEH reOMETPUIECKON TPOrPECCUu
dopmyiia CIOKHBIX TPOLIECHTOB

®dopmyna CIOKHBIX MTPOLEHTOB
O0006111eH1E, CUCTEMATH3allUs 3HAHNUH 3a
Kypc anreOpbl 1 Hayal MaTeMaTH4eCKOro
aHanuza 10 knacca

Htorosast KOHTpOJIbHAs paboTa
O0600611IeH1E, CUCTEMATH3allUs 3HAHNH 3a

Kypc anreOpbl ¥ Hayal MaTeMaTH4eCcKOro
agann3a 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



11 KITACC

Ne
n/n

— O o0 3 O

12

13
14

Tema ypoka

CreneHs ¢ PalrMOHaJIbHBIM IMOKAa3aTCJIEM
CBolicTBa CTeNICHU

[TpeoOpazoBaHUe BBIPAXKCHHM, COIEPIKALTUX
palfoHa bHbIE CTEIEHH

[TpeoOpa3oBanue BBIpAXKEHUH, COACPIKAIINX
paloHaIbHbIE CTENEHU

[TpeoOpa3oBaHue BbIpaXXKEHUH, COAEPIKAIINX
palroHaJIbHbIE CTENICHH

[ToxazarenbHblE ypaBHEHUS! M HEPABEHCTBA
IToxazarenbHblE ypaBHEHUS U HEPABEHCTBA
IToxa3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
IToxazarenbHblE ypaBHEHUS U HEPABEHCTBA
IToxa3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
[Toka3zarenbHas GyHKIMS, €€ CBOIICTBA U
rpadux

Konrtponbnas padora no teme "CremneHs ¢
palOHaIbHBIM IIOKA3aTEIEM.

[TokazarenbHas ¢pynkuus. [lokasarenbHble
YpaBHEHHMsI U HEPABEHCTBA"

Jlorapudm uncna

JlecaTuuHbIe U HATYpaJbHBIE JTOTAPH(PMBI

KoanuecTBo 4acos

Bcero

S G G Y

KonTpoJbHbie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



15

16

17

18

19

20

21

22

23

24

25

26

27

28

[TpeoOpa3oBaHue BBIpAXKEHUH, COACPIKAIINX
JorapupmMbl

[IpeoOpazoBanme BBIpaXEHUH, COIEPIKAIINX
norapu@msl

[TpeoOpa3oBanue BRIpAXKECHUH, COACPIKAIINX
JorapupmMb

[TpeoOpa3oBanue BBIpAXKEHUH, COACPIKAIINX
JorapupmMbl

Jlorapugmuueckue ypaBHEHUs U
HEPABEHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapugmuueckue ypaBHEeHUs U
HEPABEHCTBA

Jlorapugmuueckue ypaBHEHUs U
HEPABEHCTBA

Jlorapudmmueckas QyHKIHUs, €€ CBOWCTBA U
rpadux

Jlorapudmuueckas pyHkus, e€ cBOWCTBA U
rpadux

Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U TpauKu

Tpuronomerpuieckne GyHKINU, HX
cBOiicTBa U rpaduxu

Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U rpauKu

Tpuronomerpuieckue GyHKIAU, HX
CBOMCTBA U TpauKu



29

30

31

32

33

34

35

36

37
38

39

40

41
42

[TprMepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

[TprMepBl TPUTOHOMETPUYECKHUX
HEPABEHCTB

[TpuMepsl TPUTOHOMETPHUUECKHUX
HEPABEHCTB

[TprMepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

KoHnTtponbHas paboTa mo teme
"Jlorapudmuueckas GyHKIHUS.
Jlorapugmuueckue ypaBHEeHUs U
HEpaBeHCTBA. T pUrOHOMETPUUECKHE
GYHKITUT B UX

rpaduku. TpuroHoMeTpuiecKue
HepaBeHcTBA"

HenpepbiBHbIE QyHKINT

MeTto MHTEpBaJIOB ISl pEIICHUS
HEPABCHCTB

MeTtoa MHTEpBaIOB ISl pELICHUS
HEPABEHCTB

[TpousBoHas GpyHKIUH

[TpousBogHas GyHKIUN
['eomeTpuyeckuit 1 GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

['eomerpuyeckuii u pU3NIECKUI CMBICT
MIPOU3BOAHOMN

[Tpon3BoIHBIE IEMEHTAPHBIX (PYHKIUH

[Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI



43

44

45

46

47

48

49

50

51

52

53

54

[Tpou3BoiHAs CyMMBI, IPOU3BECHHUS,
Y4acTHOTO (DyHKIUN

[TpousBogHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO (YHKIIHIA

[Tpou3BoHAs CyMMBI, IPOU3BEICHHS,
YacTHOTO (DYHKITHA

IIpuMeHeHne Npou3BOIHON K
UCCIIEIOBAaHHIO (PYHKITNI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IprumeneHnne npon3BOIHON K
UCCIIEIOBAaHHIO (DYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[Ipumenenue nporu3BOIHON K
UCCIIEIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

IIpuMeHeHne Npou3BOIHOM K
UCCJIEIOBaHUIO (PYHKIMI1 HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxosxnenne HanOoJbIIero 1 HAMMEHBIIETO
3Ha4YeHUs (PYHKIUU HAa OTPE3Ke
Haxoxnenne HanOoJIbIIero 1 HAUMEHbIIETO
3Ha4YeHUs PYHKLUU HAa OTpPE3Ke
Haxoxnenne HauboIbIIero 1 HaUMEHbILIETO
3Ha4YeHUs QYHKLNHU HA OTPE3Ke
Haxoxnenne HanOobIIEero 1 HAUMEHBIIETO

3Ha4YeHUs (PYHKIUU HAa OTPE3Ke

Haxoxxnenue HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs PYHKLUU HAa OTPE3Ke



55

56

57

58
59

60

61

62

63

64

65

66

67
68
69

Haxosxnenne HanOobIIero 1 HAUMEHBIIETO
3Ha4YeHUs PYHKIUHU HAa OTPE3Ke

[IpumeneHnue nporu3BOIHOMN IJIst
HaXO0’KJICHUS HaWIy4IlIero penieHus B
NPUKJIAHBIX 33/1a4ax, Ul ONpeeIeHus
CKOpOCTH TIpolLiecca, 3aJJaHHOTO (popMyIIoif
WK TpapuKOM

KoHnTtponbHas paboTa mo teme
"[IponzBoaHas. [Ipumenenue npon3BogHOM"

[TepBoobOpasnas. Tabnuna nepBooOpasHbIX
[TepBoobOpasnas. Tabnuna nepBooOpa3HbIX

WuTerpain, reomeTpudecKkuil U1 GU3NIEeCKuil
CMBICII MHTErpajia

WuTerpai, reoMeTpruuecKuii 1 (pu3ndecKuii
CMBICJI MHTETpaia

WuTerpan, reoMmeTpudeckuil 1 GU3NIECKuit
CMBICII MHTETpajia

Brruncnenue uHTErpana mo popmyiie
Herotona—JleitOauia

Brruncnenue uHTerpana mo gopmyiie
Herorona—Jleiibauna

Brrurcnenue uHTErpasa mo popmyiie
Herorona—JleiiOaunma

Brruncnenue uHTErpana mo gopmyiie
Herotona—JleitOauia

CucreMbl TUHENHBIX YpaBHEHUN
CucreMbl TUHEUHBIX ypaBHECHUH

Pemenue MPUKJIAAHBIX 3a1a4 ¢ IOMOUIBIO



70

71

72

73

74

75

76

77

78

CHUCTEMBI JIMHEVHBIX YPaBHECHUN

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMBI JINHEHHBIX YPaBHEHUN

CHcTeMbl U COBOKYITHOCTH HCJIBIX,
PpalrOHAaJIbHBIX, UPpPALIMOHAIBHBIX,
[0Ka3aTeNbHbIX, JOrapu(pMUIECKux
YpaBHEHUI U HEPABEHCTB

CucTemMbl U COBOKYITHOCTH IIEJIbIX,
palMOHANIBHBIX, HPPALUOHAIBHBIX,
MOKAa3aTeNIbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB

CucTemMbl U COBOKYITHOCTH IIEJIbIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKAa3aTeNIbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
paloHaNIbHbBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YpPaBHEHUI U HEPABEHCTB
Hcnonb3oBanue rpadukoB GyHKIMN 1715
pEILIeHNs] ypaBHEHUN U CUCTEM
Hcnonp3oBanue rpadukoB GyHKIUN 1715
pEILIeHNs] ypaBHEHUN U CUCTEM
IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO MAaTEMaTUYECKUX
3aj71a4 ¥ 3a/1a4 U3 Pa3IUIHbIX 00IacTen
HayKH U pEalbHOW KU3HU

Konrponbnas padora o teme "MuTerpan u



79

80

81

82
&3
84

85

86
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90
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92

93

ero npuMeHeHus. Cuctemsl ypaBHEHU"

HatypanbHble 1 1iesble uncina B 3ajadax u3
peabHOM KU3HU

HaTypaHBHBIC U OCJIbIC YHCJIa B 3aJa4ax U3
pEAIbHOM JKU3HU

HatypanbHble u 11e51bl€ YKciia B 3a7a4ax U3
peaNbHON KU3HU

[Tpu3HaKy AETUMOCTH LETBIX YUCE
[Ipu3Haky AEIUMOCTH LETBIX YUCE
[Tpu3HaKy AETUMOCTH LETBIX YUCE

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

[ToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS
3HaHUH. YpaBHEHUS

[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS
3HaAHUU. Y paBHEHUS

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIlUs
3HaHUH. Y paBHEHUS

[ToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS
3HaHUH. YpaBHEHUS

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

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIlUs
3Hanuil. HepaBencrsa

[ToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS
3HaHui. HepaBeHncTBa

[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS



3Hanuil. HepaBencrsa

[ToBTOpeHmE, 0000IIEHNE, CUCTEMATHU3AIIHS

94 - 1
3HaHuii. HepaBeHncTBa

95 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIlUs i
3HaHui. CucTeMbl ypaBHEHUN

96 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3alUs 1
3HaHui. CucTemMsbl ypaBHEHUN

97 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. OyHKIUH

98 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIlUs i
3HaHui. yHKIHUH

99 HtoroBas KOHTpoNbHAs paboTa 1

100 HtoroBas koHTpoJbHAs paboTa 1

oOlIeHne, CuCTeMaTH3allvsl 3HAaHUH 3a

0606 ,
Kypc anreOpbl ¥ Hayal MaTeMaTHIeCKOTO

101 y 0 1

amann3a 10-11 xaccoB

O00011eHNEe, CHCTEMATH3AaIUs 3HAHUH 3a
102 Kypc anreOpbl ¥ Hayal MaTeMaTH4YeCKOTo 1
ananu3a 10-11 kmaccos

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 102






YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Maremaruka: anrebpa v Hauajia MaTeMaTHYECKOr0 aHaIn3a, FTeOMETPHSI.
Anrebpa u Hadasia MaTemMaTuueckoro ananusa, 10-11 kmaccel/ Anumosn 11.A.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AkurionepHoe 00111eCTBO

«3marensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIS

Marematuka: anredpa U Hauajga MaTeMaTHYECKOI0 aHaJIn3a, TeoMeTpus. Anredpa
M Hayayia MaTeMaTudeckoro anainn3a, 10-11 knaccel/ Anmumos HI.A., Koasarun
FO.M., TkaueBa M.B. u npyrue, AkimonepHoe o01ecTBo «3maTenbcTBO
«IIpocsemenue»

AnreOpa v Havalla MAaTEMAaTUYECKOr0 aHanu3a. JuiakTuyeckrue MaTepuaibl.

[Ma6ynun M.H, TkaueBa M.B. Ilpocsemienue

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
NHTEPHET

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru
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