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MNOACHUTEJIbBHASA 3AIIKNCKA

Pabouas mporpamMmma yueOHOTO Kypca «Anredpa U Havyajla MaTeMaTHYECKOTo
aHanm3a» 0a3oBoro ypoBHA s obydarontuxcs 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepanbHOTO rOCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHHsA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHHIO, W TPATUIMA POCCUHCKOTO
oOpazoBanus. Peanmuzanus mporpaMMbl OOECHIEUYHMBAET OBIIAJEHUE KIIOYEBBIMU
KOMIICTCHIIUSIMH, COCTABJISIOIIMMU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPBIBHOTO
o0pa3oBaHMsl, IETOCTHOCTh OOIIEKYJIbTYPHOTO, JTUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0yYarOIIUXCS.

HEJIM N3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHUYE€CKOTO aHalM3ay SIBJISETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTaplIed IIKOJbI, MOCKOJIBbKY, C OJHOU
CTOPOHBI, OH O0OECIeYMBAaeT WHCTPYMEHTAJIbHYI0 0a3y JUisi HU3YYeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYroil CTOPOHBI, POPMUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIUICHUE Yy4YallluXcsl Ha YpPOBHE, HEOOXOJAMMOM ISl OCBOCHUS
KypcoB WH(GOPMATHKH, OOIIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydallluecs OBJAJEBAaIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTIKEHHS B MAaTEMaTHIECKOM opMme.

Kypc anrebpsl 1 Hauyanm MaTeMaTUUYECKOTO aHANIM3a 3aKjIa/bIBA€T OCHOBY IS
YCHENIHOTO OBJAJICHUS 3aKOHAMU (PU3WKH, XUMUHU, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA SKOHOMUKH M OOIIECTBEHHOW IKU3HH, I[O3BOJSET
OPUEHTUPOBATHCSA B COBPEMEHHBIX HUQPPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJIb30BaTh WX B MOBCEIHEBHOU XM3HHU. B TOXe Bpemsi oBiajieHue
a0CTpPakTHBIMM M JIOTMYECKU CTPOTMMHU MATEMATUYECKUMH KOHCTPYKLIMSIMU
pa3BUBaeT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD
YTBEPXKICHUS, UCI0JIb30BaTh 0000IIEHNE U KOHKPETH3allNI0, a0CTparupoBaHue U
aHajoruio, GOpMUPYET KPEaTUBHOE M KPUTUUYECKOE MBIIIUICHHE. B X071e n3yueHus
anreOpsl M HavyaJll MaTeMaTUYeCKOro aHajlu3a B CTapuledl IIKoJie Yydaluecs
MOJIyYalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOIO
MOCTPOCHHUSI MaTeMaTHYECKUX MOJIEIEH pealbHBIX CHUTYallMd W WHTEpIpeTaIluu
MOJIYYEHHBIX  PEIICHHM, 3HAKOMSITCA C  OpUMEpPaAMU  MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH B TpUpOJAE, HAyKe K B HCKYCCTBE, C BBIIAIOUIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc obnagaer 3HaUMTENbHBIM BOCIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 ydeOHbI Marepuall, CoCOOCTBYIOUIUN (hOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHs, TaK M 4Yepe3 crenuduky ydeOHOM AesiTeNbHOCTH,



TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOJOJIKUTEIBHOM
KOHIIEHTpAI[M BHUMaHUS U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3ybTarT.

B ocnoBe wmetomukm oOydeHHs anreOpe W HadajiaM MaTEeMaTHYECKOTO
aHaIN3a JIEKUT JeATEIbHOCTHBIA TPUHIIUI O0yYEHHUS.

CrpykTtypa Kypca «AnreOpa ¥ Hayaaa MaTeMaTHYECKOTO aHaJIN3a» BKIIOYAeT
CIEAYIOUIME COAEPKATEIBHO-METOIUUECKUE JUMHUM: «YUucaa W BBIYUCICHUS,
«Dynkuun  u - rpadpuku», «YpaBHEHUsT U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHanuza», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE
COJIepKATEIIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHUH JBYX JIET
oOydeHusi B cTapllei IIKOJIe, €CTECTBEHHO JOIOJIHAA APYr Jpyra U MOCTEHEHHO
HACBIIIaACh HOBBIMM TeMaMH U  pazgenamu. JlaHHbIA Kypc  sIBIsieTcs
UHTETPaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe cojepKaHhue HECKOJIbKUX
MaTEeMaTUYECKUX AUCIUIUIMH: airedpa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUIN aHaAIN3,
Teopusi MHOKeCcTB U Jp. [lo Mepe Toro kak yuwamiuecs OBIIaJeBalOT BCE Oosee
HIMPOKUM MAaTeMAaTHYECKUM anmapaTroM, Y HUX IMOCJeI0BaTeIbHO (popMupyercs u
COBEpPLICHCTBYETCSI YMEHUE CTPOUTb MATEMATHYECKYI0 MOJEIb peaJbHOU
CUTyallMM, TPUMEHSATh 3HaHUS, NOJIydeHHble B Kypce «Anredpa W Haudana
MaTEeMaTHYECKOTO aHAIM3a», JUIsl PEIICHUS CaMOCTOSTENBHO CHOPMYITHPOBAHHON
MaTeMaTU4YEeCKOW 3a1a4t, a 3aTEM UHTEPIIPETUPOBATH MOJYUEHHBIN pe3ybTarT.

CognepxaTenpHO-METOANYECKAsT TUHUA «YHHCma ¥ BBIYMCICHHUS 3aBEPIIACT
(opMupOBaHHE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4yaToO B OCHOBHOW MIKojie. B crapuiell mkose oco00oe BHUMAaHHE YJENseTcs
(OpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIIOJIb30BAaHUE PaA3IMYHBIX (OpPM 3alUCU JICUCTBUTENIBHOIO YHCIIA, YMEHUE
palMOHAJIBHO BBINOJHATh JEHCTBHS C HUMH, JelaThb HPUKUIKY, OLEHUBATH
pesynbTar. OOyuaromuecss MONy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJIHEHUS JIEWCTBHIM C 4YHWCIaMH, 3allMCAaHHBIMA B CTaHIApTHOU Qopme,
VCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKECHHUIA.

JIuaus «YpaBHEHUS UM HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHHH BCETO
oOydyeHHs B CTapuied IIKOJIe, IMOCKOJbKY B KaXIOM paslieiie MporpaMmbl
IPELyCMOTPEHO pPELIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJE€BarOT
pPa3IMYHBIMA METOJAMHU PELICHUS] LEJbIX, PAalMOHAIBHBIX, HUPPALUOHAIbHBIX,
NIOKA3aTeNbHbIX, JIOTApU(PMHUYECKUX M  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPABEHCTB U UX cucTeM. [lomydeHHbIe yMEHUS UCIIOJIB3YIOTCS ITPU UCCIIEIOBAHNN
(GyHKUMNA C TOMOILIBIO MPOU3BOAHON, PEUICHUH MPUKIAIHBIX 3aJad M 3a]ad Ha
HaxoX/IeHWe HaumOOJbIIMX W HAUMEHBbIIMX 3HaueHud ¢yHkuuu. JlaHHas
colepkaTelbHas JMHUS BKJIOYaeT B ceOs Takke (QOpMUpPOBAHUE YMEHUU
BBIMOJHATh pacu€Tbl 1Mo ¢opMyliaM, NpeoOpa3oBaHUS IIENbIX, PaLUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,



colepKalux CTeNeHHu U Jorapudmel. brarogaps u3ydeHUI0 anreOpandecKoro
MaTepuaia IPOUCXOJUT  JalibHEWIllee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS YyYanuxcsi, (OPMHUPYIOTCS HABBIKH JACTYKTHBHBIX
paccykJieHuid, pabOThl C  CHUMBOJBHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEW B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npeanaraet d3(QQeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J1a4, HAIJIAIHO JEMOHCTPHUPYET CBOU BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopnepxarenbHo-MeToauueckass JMHUA «DyHKIMM U Tpa@uKu» TECHO
NEePEIIeTaeTCs C APYTUMHU JIMHUSMU Kypca, HOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATENBHOCTD U3y4YEeHUs MaTepuaia. N3yuenue CTENIEHHO,
MOKa3aTeNIbHOH, JIOTapU(PMUIECKON 1 TPUTOHOMETPUIECKUX (YHKIIUMA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKIUN 7Sl pelieHus 3a1ad U3 JAPYrux yueOHBIX
NPEAMETOB U PEATbHOMN KU3HU TECHO CBA3AHO KAK C MAaTEMAaTUYECKUM aHAIU30M,
TaKk U C pElICHHEeM YpaBHEHUW W HepaBeHCTB. [lpu 3TOM Oosibllioe BHUMaHUE
ynaensieTcs: GOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKITY
pPa3NIMYHBIMK BEJIMYMHAMH, HCCIENOBATh MOJy4YeHHbIE (YHKIHUHU, CTPOUTh UX
rpaduku. MaTepuan 3Toi colepKaTeIbHON JIMHAK HaIleJICH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOi (hopMe: aHATUTUYECKOH, rpaduueckoil um cimoBecHoil. Ero uzydenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHusa «Havama mMaremaTH4eckoro aHain3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX OOYYarolUMCs, Yy KOTOPBIX MOSIBISAETCS BO3MOYKHOCTh MCCIIEI0BATh U
cTpouTh Tpaduku (QYHKIUHA, ONpenensiTh HX HaWOOJIbIIME W HAWUMEHBIINE
3HAYCHUS, BBIYUCIIATH IUIOMAAN (QUTYp U OOBEMBI TeJN, HAXOAUTh CKOPOCTU U
YCKOpeHHusl TporeccoB. JlaHHas coaepkKaTeiabHas JHUHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOEHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHUTyaluH,
HAaXOXXJICHUS  HAWJIy4dlllerT0 pElIeHWss B  NPUKIAIHBIX, B TOM  YHCIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBAaMU MaTEMaTUYECKOTO
aHajM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUICHHS, (POPMUPOBAHUIO YMEHUU paclo3HaBATh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TeXHHKe M HcKyccTBe. OOydaromuecs y3HaIT O
BBIIAIONINXCS pE3ysbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HayKH, U UX aBTOpax.

ConepxarenbHO-MeToauYecKas JuHus «MHOXKeCTBa U JIOTHKa» B OCHOBHOM
NOCBSIIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. T€OpeTMKO-MHOKECTBEHHbBIE
IPE/ICTaBIICHUs] TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U Mpeajararor



HamOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIONINNA BCE pa3/ieNibl MATEMATHKU U €€
NPWIOKCHUH, OHH CBSI3BIBAIOT Pa3HbIC MAaTEMaTHYCCKUE TUCIUIUIMHBI B CIMHOC
nenoe. [losTomMy BaXHO JaTh  BO3MOXHOCTh  IIKOJBHUKY  MTOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOW MaTeMaTUKH M UCIIOIB30BaTh €T0
JUTSI BBIPAXKEHUST CBOUX MBICTICH.

B kypce «Anrebpa W Hayala MaTEeMAaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTHYECKOTO MOJEIHUPOBAHUS, KOTOPBHIE IPU3BAHBI
c(hOpMHUPOBATh HABBIKH ITOCTPOCHUS MOJICIICH pealbHBIX CUTYAINi, HCCIICTOBAHMUS
ATUX MOJENEN C TMOMOIIBIO ammapaTa aiaredpbl U MaTeMaTUYecKOro aHaiu3a U
UHTEPIPETALUNA TIONYYSHHBIX Pe3yibTaToB. Takue 3aJaHus BIUICTCHBI B KaXIbIN
U3 pa3/iesioB MPOrPaMMBbI, ITOCKOJIBKY BECh MaTepUal Kypca IMIMPOKO MCIIOIb3YyeTCs
JUTSL pellieHusl IPUKIAAHBIX 3a1ad. [Ipu permeHnn peanbHbIX MPaKTHUYEeCKUX 3a1a4
ydaniiecs: pa3BHBAIOT HAOIIOAATEIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, HCIOIb30BaTh aHAJIOTHIO, 0000IIAaTh W KOHKPETU3MPOBATH
npobnemy. [lesaTeapbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS IMPUKIIATHBIX
3a/1a4y OPraHU3yeTCs B MPOIECCe M3YYCHHsI BCEX TeM Kypca «Anredpa m Hadaia
MaTEeMaTHYECKOTO aHAITU3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TuTaHe Ha HW3y4eHHE Kypca aireOpbl W Hadal MaTeMaTUYeCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCA 2 yaca B Henento B 10 kimacce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a nBa roga o0yuenus — 170 gacos.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Panmonanbupie yucna. OOBIKHOBEHHbIE M JECATHUYHBIE JPOOH, MPOIIEHTHI,
OecKOHEUHble  MepuoAudeckue  JpoOu. ApudmeTuyeckue  onepauud C
palMOHAIIBHBIMU YHCIIAMU, IPE0OpPa30BAHMS YUCIIOBBIX BbIpakeHUU. [IpruMeHnenne
Ipo0elt U MPOUEHTOB ISl PEIICHMs] MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciien
3HAHHUM U PEAJTbHOU KU3HMU.

JleficTBUTEeNbHBIE YHWcla. PalnMOHalbHBIE W UPPALMOHAIBHBIE YHUCHA.
ApudmeTrnueckue omepanudyd ¢ JACUCTBUTEIbHBIMU YHclIaMu. [lpulmmkéHHbIe
BBIYMCJIEHUS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BIYUCICHUN.

Crenenb ¢ 1uensiM  mnokazareneM. CranpmaptHas ¢dopma  3amucu
JNeWCTBUTEILHOTO 4Yucia. Mcrnonp3oBanue moaxoxasmieli  ¢GopMbl  3alldCH
JNEUCTBUTENBHBIX YHUCEN Ui PEUICHUS NPAKTUYECKUX 3a7ad U IPEACTaBICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypasJibHOW  cremeHu.  JleilctBus ¢
apu(pMeTHYECKUMHU KOPHAMH HAaTypalbHON CTETICHH.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
APKTAHI€HC YHCIIOBOI'O apTryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa U TOKIECTBEHHBIE TIPE0OPa30OBaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU. OcHOBHBbIE
TPUTOHOMETPHUUYECKHE (POPMYIIBI.

YpaBHeHUE, KOpEeHb YypaBHEHHs. HepaBeHCTBO, pelieHHWEe HEPaBEHCTBA.
MeTton UHTEpPBAJIOB.

Pemenue nenbix 1 JpoOHO-palliOHAIbHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne uppanoHaabHbIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPAaBHEHUN.

[IpuMeHeHne ypaBHEHH U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKUX 3a7ad
W 3a]71a4 U3 PA3TMYHbBIX 00JIaCTeH HAYKH U PEATTbHOU KU3HH.

DYyHKIUY U TPaPUKHU

Oyukmus, cnocoObl 3amanus GyHknuu. ['paduk  GyHkuu. Bzaumuo
obpaTHbIe DYHKITUH.

Ob6nacTh ompeneiaeHuss 1 MHOXKECTBO 3HaueHUi Qynkumu. Hymm QyHkumm.
[TpomexxyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIUU.

CrenenHast pyHKIMS ¢ HATypaJbHBIM M LENbIM NOKazareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa u rpadMK KOPHS 71-Oi CTEIEHHU.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEeHTA.

Hayvajia MaTeMaTH4eCKOI0 aHAIHU3a

[TocnenoBarenpbHOCTH, CIOCOOBI 3a7aHus IIOCJIEIOBATEIILHOCTEM.
MOHOTOHHBIE TOCHEAOBATEIBHOCTH.

Apudmernueckas 1 reomeTpuueckasl mporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH reOMETPUYECKON
nporpeccun. dDopmyiia CIOXKHBIX NPOLEHTOB. Vcnonp30BaHWE IPOTPECCUU A
pEeLIEHNS peaAIbHBIX 3a7a4 MPUKIIATHOIO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHOK€eCTBO, omnepauuu HajJ MHOXecTBaMu. Jlmarpammsl Jiliepa—BeHnHa.
[IprmeHeHnEe TEOPETUKO-MHOXKECTBEHHOIO armnapara Uil ONMCAHUS pPealbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CIeICTBUE, 10KA3aTEIbCTBO.

11 KVIACC

Yuciia 1 BBIYUCTICHUSA

HarypanpHblie u nensle yncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEN.

CrenieHs ¢ pallMOHAIBHBIM MOKa3zaTeneM. CBOMCTBa CTEIECHHU.

Jlorapudwm yncna. JlecaTuuHble U HaTypajIbHbIC JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3oBanue BbIpaXeHHH, COIEPIKALIUX JOTrapru(MBbI.

[IpeoOpazoBaHue BBIPAKEHUM, COAEpPKAIIMX CTENEHU C palMOHAIBHBIM
NIOKa3aTEJIEM.

[IprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIE YPaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX YpaBHEHUU. PellleHne NMpUKIanHbIX 3a7a4 ¢ MOMOLIBIO
CHCTEMBI JIMHEWHBIX YPaBHECHUM.

CucTeMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHNUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMN, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pas3IMyHbBIX o0JacTel HayKu M pealbHOU
KU3HHU.

DOyHKUUM U TpaduKu

Oynkuusa. [lepuogmueckne  Qynkumu. [IpoMexyTkm  MOHOTOHHOCTHU
bynkuuu. Makcumymbl 1 MUHUMYMBI GyHKuud. Haunbonbliee 1 HauMmeHblee
3HaueHue (DYHKIMH HA POMEXKYTKE.

Tpuronomerpruueckne QPyHKIIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTtenbHas u orapudmudeckast GyHKIHH, UX CBOMCTBA U TpadUKH.



Ucnons3oBanue rpadmkoB GyHKIUNA 17 PEIICHUS YpaBHEHUN W JTUHEHHBIX
CUCTEM.

Ucnonp3zoBanne rpadukoB QGYHKIUNA 11 UCCICIOBAHHS TIPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIIEHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATIbHOM KU3HHU.

Hauvana MaTeMaTH4eCcKOro aHajamn3a

HenpepriBubie QyHkiuu. MeTo MHTEPBAJIOB 7Sl PEIICHUSI HEPABEHCTB.

[IpousBognass  ¢ynknuu. ['eomerpuyueckuii W (PU3MYECKUNA  CMBICTT
IPOU3BOIHOM.

[IpousBognbie  snmeMeHTapHbIX  GyHKUUA.  Dopmynbl  HaXOXKIEHUS
MIPOU3BOIHOM CYMMBI, TPOU3BEACHUS U YACTHOTO (PYHKIIUMA.

[IpumeneHnre MPOM3BOJHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
AKCTpeMyMbl. HaxoxieHue HanOoJIbIIero 1 HAaMMEHbIIIEeTO 3HaYeHusT (PYHKIIUKU Ha
OTpE3KE.

[IpumeHeHue TPOUZBOJHON I HAXOXKJICHHUS HAWIY4YIIEro pEIICHUS B
NPUKIAIHBIX 3aJa4yax, [ ONPENENICHUs CKOPOCTH Ipolecca, 3aJaHHOIOo
dbopmyIioi uiau rpaguKoM.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

HNurterpan, ero reoMerpuueckuid W (PU3MUECKUM CMBICA. BeruncieHue
uHTerpana no gpopmyne Herorona—IJleiiOHua.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenune yueOHOro mnpeamera «MartemaTuka» JTOJKHO 00OecreunuBaTh
JOCTHKCHHE Ha YPOBHE CPETHETO OOIIETr0 00pa30BaHUs CIACAYIONINX JTUIHOCTHBIX,
METaINpeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yTCS:

I'paxknaHckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMHU 00YUaAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHAa POCCHHUCKOro OOINEeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIA,
nporeayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COLUAJBbHBIMU WHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIIUSIMHA ¥ HA3HAYCHHUEM.

[TatprnoTnyeckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPaXKTAHCKON UACHTUYHOCTH, YBOKCHHS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOM MAaTE€MaTUKU, IIEHHOCTHBIM OTHOILICHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYE€CKOW IIKOJIBI,
K HCTOJIb30BAaHUIO ATUX JOCTIKCHUH B JPYyrUX HayKaxX, TEXHOJOTHAX, chepax
SKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapo/Ja;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTHYECKOTO  TOBEACHUSA,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITETbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMIHOTO BKJIa/Ia B IOCTPOCHHE YCTOMYHNBOTO OYIYIIETO.

DCTEeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pELICHUH, pacCyXJIeHUM;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJOB HCKYCCTBA.

du3nYeCcKOe BOCTIMTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHUS NPUMEHSITh MaTeMaTUYECKUE 3HAaHHUS B
WHTEpecax 370poBoro u 6e3omacHoro odpasa KU3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHSATUU U

OT/IbIXa, peryJisipHas busnueckas AKTUBHOCTb); dbusnuecKoro
COBEPIIICHCTBOBAHMS, pu 3aHATHAX CIIOPTHUBHO-037]0POBUTEIHLHOM
NEeSITEHLHOCTBIO.

TpynoBoe BocIuTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIOOWS; MHTEPECOM K
pasiuuHbIM  chepaM  NPOodEeCCHOHAIBHOW  JESATEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBINH BBHIOOP
Oynymeid mnpodeccur W peaqu30BbIBATH COOCTBEHHBbIE KMU3HEHHbBIE IUIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM000pa30BaHUIO Ha TMPOTSIKEHUU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MATEMATUYECKON HAMPABIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO HKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLUAIBHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLIMATIBHOU
Cpenbl, OCO3HAaHMEM TJOOATBHOIO XapakTepa HSKOJIOTMYECKUX Mpoliem;
OpPUEHTAIlME HAa NPUMEHEHHE MATEMAaTUUYECKMX 3HAHWM ISl PELICHUs 3a]a4 B
00JIacTH  OKpYXarolleil cpenapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIIEHKH HX
BO3MOXKHBIX ITOCJIEICTBUN 111 OKPYKAIOIIEH CPEIbI.

[lenHOCTH HAYYHOTO MO3HAHMUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OONIECTBEHHOM  MpaKkTUKH, [OHUMaHUEM
MaTEMaTUYECKOH HaykKh Kak cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTAroB &
pa3BUTHUS M 3HAYUMOCTH JJIS PA3BUTHUS LMBWIM3ALMH; OBJIAACHUEM SI3BIKOM
MAaTE€MaTHKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM MO3HAHUSA MUPA;
FOTOBHOCTBIO OCYILECTBJIATh NPOEKTHYID U MCCIEAOBATENBCKYH JIEATEIBHOCTD
WHJIMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yibTaThl OCBOCHHSI MPOTPAMMBI YIeOHOTO MpeaMeTra
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicmBUAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHLIMU OetCIBUAMU.

1)  Vuusepcanvnvie = no3naseamenvuvle  Oeticmsusi,  0becneuu8aOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NpOYeccos obydarowuxcsi (oceoeHue
Memo0o8  NO3HAHUA — OKpYXCamowe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHnull pabomams ¢ ungopmayueti).

bazoBeie nornueckue AEUCTBUS:

e BBISBJIATH U XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKA MATEeMAaTUYECKUX
00BEKTOB, TOHATHN, OTHOIICHWW MEXKIy TOHSTHIMU; (HOPMYIUPOBATH
ompeseNieHUus]  TMOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIH  IPHU3HAK
KJlaccu(UKanuy, OCHOBaHUSA JUIsl O00OOUIEHUS M CpPAaBHEHHS, KPUTEPUU
IIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOPMYJIUpPOBaTh U  NPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTENbHBIE U OTpULATEIbHBIC, E€AMHUYHbIC, YACTHBIE W OOIIUE;
YCIIOBHBIE;

BBIABISITD ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpeYHsl B (pakTax, NAaHHBIX, HAONIONEHUSAX U YTBEPKICHHSIX;
npemjaratb  KpUTEpUM IS BBIABJICHMS ~ 3aKOHOMEPHOCTEM W
IIPOTUBOPEYUNIL;

JIeNaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUECHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITEJIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKJIEHUN (MPSIMbIE U OT MPOTHUBHOTO), BHICTPAUBATh ApTyMEHTAIIHIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJbL;

BBIOWpATh Ccrmoco0® pereHus yuyeOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BbBIOMpaTh HaubOonee MNOAXOAANIMI ¢ Yy4E€ToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBbie HCCIICOAO0BATCIbCKHUC I[GﬁCTBPI)I:

UCIIOJIb30BaTh BOMPOCHl KaK UCCIEAOBATEILCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HMCKOMOE€ W  JaHHOe, (OpMUpOBATH  TUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

MPOBOAUTH CaMOCTOSITEIILHO CIUJITAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
00bEKTa, SIBJICHHUSA, TMPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMH, SIBJICHUSAMHU, IIPOLIECCAMU;

CaMOCTOSITEeNIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMI];

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IPOIECCA, a TAKXKE BBIJIBUTATH
MPETNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nundopmariuei:

BBISIBJSITh IeDUIUTH WHPOPMAITUH, NAHHBIX, HCOOXOAMMBIX JJIsi OTBETA
Ha BOIIPOC U IS PEIICHUS 3a1a49H;

BbIOMpaTh  MHGOPMAIMI0 W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(DOPMAITHIO
Pa3IUYHBIX BUJIOB U (HOPM MPEACTABICHHUS;

CTPYKTYPUPOBATh HHPOPMAIIHIO, MPEJACTABIATL €€ B Pa3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUuecKy;



2)

OIICHUBATh HAJIEXKHOCTh uHbopmauu o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHuKamug@uwvle Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OVUATOUWUXCAL.
OO1eHue:

BOCTIIpUHUMATh H  (OPMYJHPOBATh CYXKJICHUS B COOTBETCTBUU C
YCIIOBHSIMHU | TEJISIMH OOIICHHMS; ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOUYKY 3pPCHHSI B YCTHBIX W NMHCHMEHHBIX TEKCTaX, J1aBaTh MOSICHCHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJTYyUYCHHBIN Pe3yJIbTaT;

B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeéMON TEMBI,
POOJIEMBI, peracMoi 3aa4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pEIIeHUs; COMOCTaBIATh CBOU CYXICHHS C CYXACHUSIMH JAPYTHX
YYaCTHHKOB JHayiora, OOHApPY)KHWBATh Pa3IMuMe W CXOJICTBO ITO3HMIIMH; B
KOppeKTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUSI;
NPEJACTABIIATh  pPE3yJbTaThl  PEIICHHUS  3aJa4d,  OKCICPUMEHTAa,
WCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YUETOM 3a/1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TUTOPHUH.

CoTpyTHUYECTBO:

3)

NOHMMAaTh W HCHOJNb30BaThb  IMPEUMYILIECTBA  KOMAHIHOM U
WHIMBHUIYyaJIbHON pabOThI P pElIeHUH Y4eOHbIX 3a/1a4; MPUHUMAThH 11eIb
COBMECTHON JESTENbHOCTH, IIJIaHUPOBAaTh OPraHU3alUIl0 COBMECTHOU
paboThI, paclpeAenaTh BUAbl padoT, JOroBapuBaThCsA, 00CYX AaTh MPOLECC
U pe3yJbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CyX1eHUs, 0OMEH MHEHUH,
«MO3rOBbIE€ IITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAWHHUPOBATh CBOM JIEHCTBUS C JPYTMMH WIEHAMH KOMAaH/IBI;
OILICHMBATh KAa4€CTBO CBOETO BKJIAJa B OOMIMI MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

Vuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IINIaH, AJITOPUTM PCIICHUA 3a/1a4H, BI)I6I/IpaTI> cIroco0 peuIcHu:Ad €

y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIB:

BIAJCTh HaBBIKAMHU TIO3HABAaTEIbHOM pediekcur Kak OCO3HAHUS
COBEPIIAEMBIX JCHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BIAJCTh CHOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJII TMpolecca |
pe3yyibTaTa pelieHus MaTeMaTHYECKOM 3a/1a4H;



e INPEABHUACTHh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb IPHU PEUICHUU
3a7ja4yd, BHOCUTH KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSTEHCTB, TAHHBIX, HAMICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OICHUBATb COOTBETCTBHE pE3yJbTaTa IEIH U YCIOBHUSIM, OOBSICHITH
MPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKECHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHAIH3a»
Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUsl OJDKHO OOecleurBaTh JOCTUXKEHUE
CJIEYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TOHSATUSMHU: PpAlMOHAIBHOE U JEUCTBUTEIBHOE YHUCIIO,
O0OBIKHOBEHHASI M IECATUYHAs IpOOb, MPOIESHTHI.

Beimonuars  apudmernueckue — omnepanuu ¢ palMOHAIBHBIMU U
JIEMCTBUTEIILHBIMU YHCIIaMU.

Brinonuats npuOImKEHHbBIE BHIYUCICHUS, UCTIONB3YS MpaBUiia OKPYIJICHUS,
JeNaTh IPUKUAKY U OLICHKY pe3yJibTaTa BEIYMCICHUM.

OnepupoBaTh MNOHSATHUSIMHU: CTENEHb C LEJIBIM MOKA3aTelIeM; CTaHAapTHas
dbopma 3amucH JSHCTBUTEIBHOTO YHCIIA, KOPEHb HATypaJIbHOM CTCIICHH;
UCIIO0JIb30BaTh MOJIXOASIIYI0 (POPMY 3amucu ACHCTBUTEIBHBIX YUCEIT JJIS PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEJICTaBICHUS JaHHbIX.

OnepupoBath NOHATUSMH: CUHYC, KOCUHYC M TAHT€HC ITPOU3BOJILHOIO YTJIa;
UCIIOJIb30BaTh 3alUCh MPOU3BOJILHOTO yTJIa yepe3 0OOpaTHbIE TPUTOHOMETPUUECKUE
byHKIIH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSIMU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIBbHOE, HPPALIMOHATIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPHUUIECKOE
ypaBHEHUE;

Brimonuate npeoOpa3zoBaHUs TPUTOHOMETPUUYECKUX BBIPAXKEHUNW W pEIaTh
TPUTOHOMETPUYECKHUE YPAaBHEHHS.

Brimonuare npeoOpazoBaHusi EIbIX, pPalMOHAIBHBIX M HPPAlMOHATBHBIX
BBIDAKCHUW M pemiaTb  OCHOBHBIE  THUIIBI  IEJBIX, pAllMOHAJIBHBIX U
MPpalMOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IpuMeHsITh ypaBHEHUS U HEPABEHCTBA ISl PEUICHUS MAaTEMAaTUYECKUX 3a]1a4
Y 33J1a4 13 pa3IMYHBIX 00JIaCTel HAYKU U peaJTbHON KU3HHU.



MonenupoBaTh peajbHble CUTyallud Ha S3bIKE aire0pbl, COCTaBIAThH
BBIDAKECHUSI, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jaud, MCCIIEI0BATh
MIOCTPOEHHBIE MOJIENU C MCIIOJIb30BAHUEM alllapara anreopsl.

DOyHKUUHN U TpaduKu

OnepupoBath MOHATHUSAMU: (GYHKIUS, CIOCOOBI 3aaHus (PyHKUIUU, 00JacCTh
ONpeseNeHUus U MHOXECTBO 3HAaueHUH (QyHKUMM, IpaduK (QYHKIHMH, B3aMMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh MNOHATUAMM: YETHOCTh U HEYETHOCTh (YHKUUHU, HYJIU
(yHKUIMH, TPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Ucnonb3oBate rpaduku GyHKIMN 1715 pelIeHns] ypaBHEHUN.

CtpouTh U 4MTaTh TpaUKU JIUHEWHON (PYHKIMHU, KBAJPATUUYHON (PYHKIUH,
CTENIEHHOMN (PYHKIIMH C LEJIbIM TTOKa3aTEJIEM.

Hcnonw3oBaTh rpadukyd QyHKIMA IS KUCCIEIOBAHMUS TPOIECCOB U
3aBHCHUMOCTEH MpH PEeLICHUH 3aJa4 U3 IpYruX y4eOHBbIX NMPEAMETOB U peajbHOU
KU3HU; BhIpaxaTh GOpMyIaMu 3aBUCUMOCTH MEK/y BEJIMYMHAMH.

Hauyana maTeMaTH4ecKOro aHaJIu3a

OnepupoBaTh MNOHSATHSAMM: IOCIEIAOBATEIBHOCTh, apu(pMeTHUecKas U
reoOMeTpUYECKas MPOrPECCUH.

OnepupoBaTh MOHATHSAMHM: OECKOHEYHO YOBIBalIlas TIeOMeTpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBarOUIEH r€OMETPUIECKON MPOTPECCU.

3a1aBaTh NOCIIEA0BATEIBHOCTH PAa3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEN0BATENLHOCTEN M MPOrPECCU JUIsl pelIeHUs
pealIbHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa.

MHosxecTBa U JIOTMKA

OnepupoBath NOHATHAMU: MHOKECTBO, ONIEPALlUH HAJl MHOKECTBaAMHU.

Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaTr Juisl  ONUCaHUs
peaJIbHBIX MPOLECCOB M SBJICHUH, MPU PELICHUH 3a7ad U3 APYTUX Y4YEOHBIX
IPEIMETOB.

OnepupoBarb  MOHATHSIMMU: ONpENeICHHE,  Teopema,  CIEICTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

YucJia 1 BBIYUCJIEHUS

OnepupoBaTh TMOHATUSMHU: HaTypaJbHOE, IEJI0€ YHUCIO; UCIOIb30BaATh
MPU3HAKU JICIMMOCTH LIEJBIX YHCEN, PA3JIOKECHUE YMCIIa HA MPOCTHIE MHOXKHUTEIIN
JUIs1 pELICHUS 3aa4.

OnepupoBaTh NOHATHEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEIEM.

OrnepupoBaTh MOHATHAMU: JOTapu(M UHCIIA, JECATHYHBIC W HATypaJbHBIC
JaorapupMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumensaTp cBOMCTBa CTeNMeHW Mg [peoOpa3oBaHMsI  BBIPAKEHUI;
ONEPUPOBATh NOHATHUAMM: ITOKA3ATEIBHOE YPABHEHHME M HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIBI IIOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHUS  BBIPAXKECHUM, COAEpKAIIMX JIOTapU(pMBI,
OIEpUPOBATh MOHITUIMMU: JIOTAPU(PMUUECKOE YPaBHEHUE U HEPABEHCTBO; pEIlaTh
OCHOBHBI€ THUIIbI JIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute penienus npocTenimux TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NMOHATHUSAMU: CUCTEMA JIMHEHMHBIX YPABHEHHU M €€ pELICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a4a4.

Haxomute pemieHns nmpocTerimx CUCTEM M COBOKYIHOCTEM pPallMOHAIBHBIX
YPAaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha S3bIK€ anreOpbl, COCTaBIAThH
BBIDQXXCHUS, YPAaBHEHMsS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJa4H,
UCCJIeI0BATh MOCTPOCHHBIE MOJIENU C UCIOJIb30BaHUEM armnapara aareOpslL

DYyHKIUU U TPaPUKHU

OnepupoBaTh  NOHATHSAMM:  INEpUOAUYECKass  (DYHKUHSA, MPOMEXYTKU
MOHOTOHHOCTH ()YHKIMH, TOYKH OKCTpeMyMa (YHKIHH, HauOoibliee U
HauMeHbIllee 3HAuYeHHUd (QYHKIUU Ha [POMEKYTKE; MHCIONb30BaTh HUX MJIs
UCCJIEI0BaHMs (PYHKIMH, 3aJaHHOI rpauKoM.

OnepupoBarh MNOHATHAMU: TpapUKU IMOKA3aTEIbHOU, JIOrapupMUUYECKON U
TPUTOHOMETPUUYECKUX (PYHKIUI; M300paxaTh UX HA KOOPAMHATHOW IJIOCKOCTH U
VCIIOJIB30BaTh Il PELICHNS] YPAaBHEHUNA U HEPABEHCTB.

N300paxxkath Ha KOOPAMHATHOM MIIOCKOCTH T'paUKK JTUHEHHBIX ypaBHEHUN
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUN.

Ucnonw3oBate rpaduku GyHKOUNE I HUCCIEIOBAHUS MPOIECCOB U
3aBHUCHUMOCTEH U3 APYTUX YUeOHBIX AUCIUILINH.

Hayana MaTeMaTH4YeCKOro aHaju3a

OnepupoBaTh MOHATUSAMU: HEMpepbIBHAS (YHKIUS; MPOU3BOAHAS (DYHKINU;
UCIOJIb30BaTh TEOMETPUUECKUN U (PU3NUECKUI CMBICI POU3BOIHOMN AJIsl PEIICHUS
3aj1ay.

HaxoauTs npon3BoAHbBIE AIEMEHTAPHBIX (PYHKIIUM, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, TPOU3BEIECHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEI0BaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSTh PE3YJIbTATHI UCCIEI0BAHUS K TOCTPOCHUIO Tpa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKIACHUS HAWIY4IIEro pEIICHUSA B
NIPUKJIAJIHBIX, B TOM YHCJIE COUUAIIBHO-YKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: [EPBOOOpa3HasT M  HMHTErpal; IMOHUMATH
reOMETPUYECKUI U (PU3NYECKUN CMBICI UHTETpaIa.



Haxomuts mepBooOpa3Hbie 3J€MEHTApHBIX (DYHKLIUN; BBIYMCIATH WHTErpal
no gopmyne HotoTona—JIeionuna.

Pemarp npukiagHble 3a/a4d, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpecTBaMi MaTeMaTHUYECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Koutpoabnbie | IIpakTuyeckue
n/n | mporpaMmsl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
MHokecTBa pallMOHAIIBHBIX U
| JEeWCTBUTEILHBIX YHCE. 14 | bubmuorexa [{OK
PanvoHanbHbIE ypaBHEHUS U https://m.edsoo.ru/1568aba3
HEpaBEHCTBa
) @Oyukiun 1 rpadguku. CTeneHs ¢ 6 bubnuoreka [IOK
LIEIBIM IT0Ka3aTesIeM https://m.edsoo.ru/1568aba3
Apudmernuecknii KOpeHb N—Ou
3 CTIZDHE)HI/I Uppa I/IOHaJII)bHLIe 18 1 bubmmorexa [IOK
- Vippall https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
DopMyJIbl
4 T HFI)“OI};OMGT un. Tpuronomerpuyeckue 22 1 bubmorexa [JOK
p pru. 1p p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U TPOTPECCHU 5 bubmorexa [IOK
A POTP https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06061IeHNE, 3 1 bu6nuorexa IIOK
cucTeMaTu3alys 3HaHUu| https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOTPAMME
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11 KITACC

KosmuecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3jieioB U (uudposbie)
Kontpoabubie | IlpakTuyeckue
n/m | TeM NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Crenenb ¢ palOHaIbHBIM
| nokasareiieM. IlokazaTenbHas 12 | bu6mmorexa [JOK
¢ynkuums. [lokasarenbHbie https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudpmuueckas QyHKIIHS.
2 HOFapI/IiMI/I‘-ICCKI/IC (byaB:eHmI 12 Bubmmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
Y HEpaBEHCTBA
Tpuronomerpuueckue
3 (GYyHKIMHU U UX TpaduKH. 9 | bubnuoreka [IOK
Tpuronomerpuueckue https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 IIpousBognas. Ilpumenenue 4 1 bu6nuoreka IIOK
MIPOU3BOAHOMN https://m.edsoo.ru/f11c4afd
bu6mmorexa [JOK
nu
> HTCTpal ¥ Cro NpUMCHCHIA ? https://m.edsoo.ru/f11c4afd
bubmuoreka [{OK
i 12 1
6 Crctembt ypasHennii https://m.edsoo.ru/f11c4afd
bubmnoreka IJOK
7 H 6
ATYPAJILHBIC H LEIBIE HHCIa https://m.edsoo.ru/f11c4afd
2 [ToBTOpeHme, 06001IEHNE, 13 5 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB
- 102 6 0

[10 ITIPOT'PAMME
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