Yuctononosa Onbra MoanvcaHo uMppPOoBOI NOAMMNCHIO:
HukonaesHa Yucrononosa Onbra HukonaesHa

MUHHUCTEPCTBO ITPOCBEIEHUS POCCUMCKOM ®EJEPAIINN
MunucrtepcTBo oopaszoBanns Kuposckoii ods1actu
KOI'OBY «Jluueii r. CoBeTrcka

PACCMOTPEHO YTBEPXIEHO

METOJIUIECKIUM O00bETUHEHUEM Hupexrop KOI'OBY «Jluneit r.CoBetcka

YUUTENEeH-TIPEIMETHUKOB (PU3UKO-MATEMAaTUYECKUX

JTUCITUTUINH, THPOPMATHKU U TEXHOJIOTUU Yucromnonosa O.H.
["aneeBa M.M. [Tpuka3z Ne95 ot 29" aBrycra 2024 1.

[Ipotokon Nel ot "27" aBrycra 2024 r.

PABOYAS ITPOI'PAMMA
(ID 5541782)
y4eOHOro npeamMera «Ajredpa 1 Ha4YaIa MATEMATHYECKOI0 AHATHU32»
(bazoBblil ypoBEHb)

115t ooyyarommumxest 10-11 kmaccon
2024-2025 yuebHbIii TOJT

CocraButenu:

l'aneeBa Mapuna MuHHYpOBHa,
YUHUTENb MATEMATUKHU

BbICIIEH KBaJTU(UKALIMOHHOW KaTeropuu
Kpunnusina Enena AnekcanapoBHa,
YUYUTEIIb MAaTEeMAaTHKU

MepBOii KBATU(DUKAITMOHHOW KaTeTOpUn

r.CoBeTck
2024



MNOSCHUTEJBbHASA 3AIINCKA

Pabouass mporpamma ydeOHOro Kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanm3a» 0a30Boro ypoBHs it obydaromuxcs 10 —11 xmaccoB pa3paboTaHa Ha OCHOBE
denepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHEro OoOIIero
oOpa3oBaHMs, C YYETOM COBPEMECHHBIX MHPOBBIX TpeOOBaHUM, TPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPATUIIUN POCCHUUCKOTO oOpa3zoBaHus. Peamm3arus
IporpaMMbl 00€CTICYMBACT OBJAJICHNE KIFOYCBBIMA KOMIETSHIIMSIME, COCTABIISIOIINMU
OCHOBY IS CaMOpa3BUTHsI W  HEMPEPHIBHOTO  00pa3oBaHWs,  IEIOCTHOCTH
OOIEKYyIbTYPHOTO,  JIMYHOCTHOTO W  TO3HABAaTEJIBHOTO  Pa3BUTUS  JIMYHOCTH
o0yyarommxcs.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTHYECKOTO aHAN3a» SBISIETCS OJHUM U3
HanOoJiee 3HAUMMBIX B MpOrpamMMe CTapuiel MIKOJbI, TOCKOJIbKY, C OTHOW CTOPOHBI, OH
obecrieunBaeT MHCTPYMEHTAJIbHYIO 0a3y [JIsi M3Yy4YEeHHUSI BCEX €CTECTBEHHO-HAayYHBIX
KypCOB, a C JpYroil CTOpOHbI, (GOPMUPYET JOTMYECKOE W aOCTPAKTHOE MBIILJICHUE
yYaluxcsi Ha YpPOBHE, HEOOXOAMMOM [IJII OCBOCHHS KypCOB HWH(POPMATHKH,
00IIIeCTBO3HAHMS, KMCTOPHUM, CJIOBECHOCTH. B paMkax JaHHOrO Kypca ydalraecs
OBJIAJICBAIOT YHUBEPCAIBLHBIM SI3IKOM COBPEMEHHON HayKH, KOTopas (GopMyIupyeT CBOU
JTOCTHKEHHUS B MaTeMaTHIEeCKOH (opme.

Kypc anre6psl m Hayan MaTreMaTHYECKOrO0 aHajdu3a 3aKjIaJblBa€T OCHOBY JUIS
YCIICITHOTO OBJIAJICHUS 3aKOHAMHM (PU3MKH, XMUMUH, OMOJOTHH, NMOHUMAaHHUS OCHOBHBIX
TEHJICHIIUH DKOHOMHUKH M OOIIECTBEHHOM JKWU3HU, TO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh UX B
MOBCEIHEBHOM KU3HU. B ToXke BpeMst oBajiecHue aOCTPAKTHBIMHU U JIOTUYECKU CTPOTUMU
MaTeMaTUYECKUMHU KOHCTPYKIIUSIMU Pa3BUBAECT yYMEHHUE HaXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTh YTBEPKICHUS, UCTIOIB30BaTh 0000IIEHHE U KOHKPETU3AIIHIO,
a0bCTparupoBaHUe U aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MbllieHue. B
X0/Ie M3y4YeHUs aureOpbl U Havall MAaTEeMaTUYECKOrO aHaju3a B CTapIlied IIKoJe
yJaliygecs: MoJjiydaroT HOBBIM ONBIT PELICHUS MPUKIIAIHBIX 3aJ]ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHUSI MATEMAaTHYECKUX MOJEJIEH peadbHbIX CHUTyalldid W HWHTEpIpeTauu
MOJYYEHHBIX PEUIEHUN, 3HAKOMSITCA C IPUMEPAMHU MaTEeMaTUYECKNX 3aKOHOMEPHOCTEN B
MPUPOJI€, HAYKE U B UCKYCCTBE, C BHIIAIOIIUMHUCS MATEMAaTHUYECKUMH OTKPBITUAMHU U HX
aBTOPAMHU.

Kypc oOnagaer 3HAYMTENbHBIM BOCIUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIM
peanusyercsi Kak uepe3 YydeOHbId maTepuan, CHocOOCTBYIOIUN (OpPMHUPOBAHUIO
Hay4YHOTO MHPOBO33PEHUS, TaK U Yepe3 CeuuPpuKy ydeOHOM AesTeTbHOCTH, TPEeOyIOMIeH
CaMOCTOSITEJTbHOCTU, aKKYpPaTHOCTH, MPOJOJDKUTEIIBHOM KOHILIEHTPAIlMM BHUMAaHUS U
OTBETCTBEHHOCTH 32 MOJYyUYCHHBIN pe3yJIbTar.

B ocHoBe meTtonuku oOyueHHs anrebpe M HadajgaM MaTeMaTHYECKOro aHajau3a
JIEKUT JEATeIbHOCTHBINA TPUHIIUI O0y4YEeHUSI.

CtpykTypa Kypca «AnreOpa ¥ Haydajga MaTEMaTHYECKOTO aHAIW3a» BKIIOYACT
CIEAYIONINE COAEPKATEIBbHO-METOIMUECKUE TMHUM: «Huca U BRIYUCICHUS Y, « DyHKIIUN
u rpabukn», «YpaBHGHUS U HEpaBeHCTBa», «Hauama maremarmueckoro aHamm3ay,



«MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJEP)KAaTEIbHO-METOINYECKUE JIMHUU
U3YYalOTCsS Ha NPOTSHKEHUU JBYX JIET OOy4YeHHUsT B CTaplliei IIKoJie, €CTECTBEHHO
JIOTIOJNHSSL IPYT Jpyra M TOCTENEHHO HAChIAsACh HOBBIMM TEMaMHU M pasJieiamu.
JlaHHbI Kypc SIBIISIETCS MHTETPATHUBHBIM, MOCKOJIBKY OOBEIUHSIET B ceOe colep KaHHe
HECKOJIBKUX MATEMaTHYECKUX JUCUHUILUIUH: anredpa, TPUTOHOMETPHsI, MaTeMaTHUYECKHl
aHaiu3, Teopusi MHOKeCTB U JAp. [lo Mepe Toro kaxk ydamiuecs oBJajeBaioT Bcé Ooiiee
MIUPOKUM MAaTeMAaTHUYECKUM ammapaTtoM, y HHUX I[OCJIelI0BaTeIbHo (QopMupyercs u
COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb PEAJbHON CUTYaIlHH,
NPUMEHATh 3HaHUA, TOJY4YeHHBbIE B Kypce «Anredpa W Havaisa MaTeMaTHYEeCKOTO
aHaJlu3ay, AJI PEIICHUs] CAMOCTOSITENIFHO CPOPMYITUPOBAHHON MaTeMaTUYECKOM 3aauu,
a 3aTeM MHTEPIPETUPOBATH OTYyUYEHHBINA Pe3ybTaT.

CopepxarenpHO-MeTOIMYEeCKass JUHUA «Yucia W BBUMCICHHUS 3aBepIIacT
(dbopMHpOBaHNE HABBIKOB UCTIOIB30BAHUS ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIIO HAYATO
B OCHOBHOI mkosie. B crapuieil mkosne ocoboe BHUMaHHUE yAENsAeTCs (POPMUPOBAHUIO
MPOYHBIX BHIYMCIUTENBHBIX HAaBBIKOB, BKIIIOUAIOUIUX B c€0sl UCIOIb30BAaHUE PA3IUUHBIX
¢dbopM 3amucu AEHUCTBUTEIBHOTO YMCIA, YMEHHME PALMOHAJIbHO BBIOJIHATH JEUCTBUS C
HUMHU, JlelaTh NPUKUAKY, OLIEHHWBATh pe3yipTaT. OOyyarouiyecs IMOJIy4arOoT HaBBIKU
npUOMMKEHHBIX BBIYMCICHUM, BBIOJIHEHUS JEHCTBUII C 4YMCIaMH, 3alUCaHHBIMU B
CTaHIAapTHOM (¢opMe, HCHOIb30BAaHUSI MaTEeMATUYECKUX KOHCTAaHT, OLEHUBAHUS
YHCJIOBBIX BBIPAKECHUH.

Jluaust «YpaBHEHHs 1 HEPABEHCTBA» PEaTN3yeTCs Ha MPOTSHKEHUU BCETO 00YUCHHS
B CTapIIe IIKOJIE, MOCKOJIBbKY B KaXKIOM pa3Jiesie MporpaMMbl MPETYCMOTPEHO PEIICHHE
COOTBETCTBYIOIIMX 3a/a4. O0yuaromuecs OBJIaIeBAIOT Pa3IMYHBIMU METOAAMU PEILICHHUS
HENbIX, paIMOHATBHBIX, HWPPALMOHAIBHBIX, TMOKAa3aTeNbHBIX, JOTApUPMUUECKUX U
TPUTOHOMETPUUECKUX YpaBHEHHUI, HEPAaBEHCTB W MX cucTeM. [lodydeHHBIE yMEHUs
WCIIONB3YIOTCSL TPU HWCCIENOBAaHUM (DYHKIMH C TOMOIIBIO TPOW3BOJHOW, PEIICHUU
NPUKIAJHBIX 3a/lad W 33/a4 Ha HAXOXKJICHUE HAuOONbIIMX M HAMMEHBIIUX 3HAYCHUU
bynkuuu. JlanHas conepikarenbHas JMHUS BKIIOYaeT B cebst Takxke (opmupoBaHue
YMEHHUM BBIMOJHATE pacué€Thl Mo (popmyrnam, MpeoOpa3oBaHUs LEIbIX, pallMOHATIbHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakKe BbIPAXKECHUIH,
coJepKalluX creneHu U Jjorapudmbl. braromaps u3ydeHHIo anredOpandeckoro
MaTepuaga MPOUCXOAUT JalIbHEHIee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPAaKTHOIrO
MBIIUICHUS ydaluxcs, (GOpMHUPYIOTCSI HaBBIKU JENYKTUBHBIX PAacCyXJIEeHUH, paObOThl €
CUMBOJIbHBIMH (D OpMaMH, TPEJCTABICHUS 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJIC
pPaBEHCTB M HepaBeHCTB. AunreOpa mnpeniaraer 3(QQeKTuBHbIE HHCTPYMEHTHI IS
pEIIeHNUs TPAKTUIECKUX U €CTECTBEHHO-HAYYHBIX 3a]1a4, HATJISITHO IEMOHCTPUPYET CBOH
BO3MO)KHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTOnMYecKass JwmHUA  «DyHKIMK W TpaQuKu»  TECHO
neperieTaeTess ¢ APYTUMH JIMHUSAMH Kypca, TOCKOJBKY B KAaKOM-TO CMBICTE 3amaéT
IIOCJIEA0BATEIbHOCTh M3y4YeHUsl Marepuana. M3ydeHue CTeneHHOM, IOKa3aTelbHOU,
norapuMUUECKOd ¢ TPUTOHOMETPUYECKUX (PYHKIUN, WX CBOHCTB H TpaduKoB,
UCIOJIb30BaHNEe (DYHKUMN [UIsl pelieHus 3anad U3 JpYruxX Y4eOHBIX NPEIMETOB H
peasIbHOM JKU3HH TECHO CBSI3aHO KaK C MAaTEMaTHYECKHM aHAU30M, TaK U C PELICHHEM
ypaBHEHUU W HepaBeHCTB. [Ipu 3TOM OombIlioe BHUMaHUE yHeseTcs: (OPMUPOBAHHUIO



YMEHUS BBIpaXKaTh (GOpMyJIaMu 3aBUCHUMOCTH MEXIY pa3IMYHBIMH BEJIMYMHAMH,
UCCJIeIOBAaTh TMOJy4YeHHbIE (YHKIUU, CTPOUTh uX rpaduku. Marepuan 3Toi
COZICP/KATEIIbHOW JIMHUM HAIIEJIEH Ha pPa3BUTHE YMEHMN M HAaBBIKOB, IMO3BOJISIOLIAX
BBIPAKATh 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B Pa3Iu4HONA (opme: aHaTUTHYECKOM,
rpaduueckoit u cnoBecHoi. Ero n3yuenue crnocoOCTByeT pa3BUTHIO aITOPUTMHYECKOTO
MBIIIJICHUS, CHOCOOHOCTH K 000OIIEHUIO U KOHKPETH3AI[MHU, UCTIOJIb30BaHUIO aHATIOTUH.

ConepxarenpHas nuHUs «Hadama wmaTeMaTnueckoro aHain3a»  IO3BOJISIET
CYIIECTBEHHO pACIIMPUTh KPYyr KaK MaTeMaTHYE€CKHX, TaK M MPUKIATHBIX 3a7ad,
JOCTYMHBIX OOY4YarOIIUMCS, Y KOTOPBIX TOSIBISIETCS BO3MOXXHOCTh HCCIIEOBATh U
cTpouTh Tpaduku (GYHKIWNA, OMPENSTSITh MX HAUOOJBIITNE W HAUMCHBIINE 3HAYCHUS,
BBIYUCIIATH IUIOMAMd GUTYp M OOBEMBI T, HAXOIUTh CKOPOCTH W YCKOPCHHUS
npoueccoB. JlaHHas colepkarenbHas JIMHUAS ~OTKPBIBAET HOBBIE BO3MOKHOCTHU
MOCTPOCHUSI MATEMATUYECKUX MOJEJEH PEalIbHBIX CUTyalllil, HAXOKICHUS HAUITYYIIEeTO
pelieHusT B MNPUKIAJHBIX, B TOM YHUCIE COLUAIBHO-DKOHOMUYECKUX, 3aJayax.
3HAaKOMCTBO C OCHOBaMHM MAaT€MaTHYECKOTO aHaliu3a CIOCOOCTBYET Ppa3BUTHUIO
abcTpakTHOrO, (POPMATBHO-IOTUYECKOTO U KPEATUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO
YMEHHUH PaclO3HABATh MPOSIBJICHUS 3aKOHOB MATEMATUKU B HAYKE, TEXHUKE U UCKYCCTBE.
OOyuaroiyecss y3HalOT O BBIJIAIOIIMXCSA PE3yJIbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS
MAaTEMATUKU KAK HAYKH, U UX aBTOPax.

ConepxarenpHo-MeToANYECKasT JIMHUS «MHOXKECTBA W JIOTMKa» B OCHOBHOM
MOCBSIIECHA 3JIEMEHTAM TEOPUHA MHOXKECTB. T€OPETUKO-MHOXKECTBEHHBIE MPEACTABICHUA
MPOHU3BIBAIOT BECh KypC IIKOJbHOW MaTeMaTUKM U TpejjaraloT Hauboliee
YHUBEPCAIBHBIN SI3BIK, OOBEAUHSIONINI BCE pa3liesibl MaTeMaTUKU U €€ TPUIIOKECHU,
OHU CBS3BIBAIOT PAa3HbIE MATEMATUYECKUE JHUCUUIUIMHBI B €IuHOe Ienoe. [losromy
BOXHO JaTh BO3MOKHOCTh IIKOJBHUKY MOHUMATh TEOPETUKO-MHO>KECTBEHHBIN SI3bIK
COBPEMEHHOW MaTEMAaTUKHU U UCTOJIb30BaTh €r0 ISl BIPAKEHUSI CBOMX MBICIIEH.

B xypce «Anrebpa m Hayaia MaTEeMaTHYECKOTO aHAN3a» IMPUCYTCTBYIOT TaKKe
OCHOBBI MAaTEMATHYECKOTO MOJICTUPOBAHUSI, KOTOPHIE MPU3BAHBI CHOPMUPOBATH HABBIKH
MIOCTPOCHUSI MOJIENIEH PEAbHBIX CUTyallUi, UCCIECA0BAHUSA 3TUX MOJEJEN C IOMOIIBIO
anmaparta anreOppl M MaTEeMaTUYECKOro aHajdn3a W HMHTEPIPETAIllMU TMOJyYeHHBIX
pe3ysbTaToOB. Takue 3aaHusl BIUIETEHBI B KaXKIbIM U3 PA3JEJIOB POTrPAMMBI, IOCKOIBKY
BECh MaTepHal Kypca IIHUPOKO HCHOJIb3YeTCs U1 PELICHMsS NPUKIAIHBIX 3anad. llpu
PEIICHUN PEAbHBIX TNPAKTUYECKUX 3a/lad ydalluecs pPa3BUBAIOT HAOIIOAATEIbHOCTD,
YMEHHE HaxOJUTh 3aKOHOMEPHOCTHU, aOCTparupoBaThCs, HCIOJIb30BaTh AaHAJIOTHIO,
0000111aTh U KOHKPETU3UPOBATH MpooOsiemMy. [ledarenbHOCTh M0 (POPMUPOBAHKIO HABBIKOB
pellieHusl TPUKIATHBIX 3aJlad OPTaHU3YyeTCs B MPOLECCE M3YUYCHUSI BCEX TEM Kypca
«Anrebpa 1 Hayaia MaTeMaTH4eCKOro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM mutaHe Ha U3ydeHHE Kypca ajireOphl MU Hayal MaTeMaTUYeCKOro aHajIu3a Ha
0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Henento B 10 kmacce u 3 yaca B Heneno B 11
KJ1acce, BCETO 3a 1B roaa oOy4JeHus — 170 4acoB.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

Yucya 1 BbIYHCICHUSA

Panmonanehpie yucna. OOBIKHOBEHHbIE M JECATHYHBIE JPOOH, IPOLEHTHI,
OeCKOHEUYHbIE IEPUOANUECKUE TpoOU. ApUpMETHUECKHE ONIEPALlUU C PALlMOHAIBHBIMU
qucliaMu, peoOpa30BaHMs YUCIOBBIX BhIpaykeHUH. [I[pumenenune 1po6eil 1 npoLeHToB
JUTSL peLIEHUS IPUKJIAJAHBIX 337]a4 U3 Pa3JINYHbIX OTpaciiel 3HAHUM U peaIbHOU KU3HH.

JencTBurenpHple  yucia. PanuoHambHbIE W MPPAlMOHAIBHBIE  YHCIIA.
ApudmeTrnueckue omnepanud C JACUCTBUTEIBHBIMU 4uciaaMu. [IpubnmxEHHBIC
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHNN.

Crenenb ¢ nensiM nokazarenem. CTaHgapTHas popMa 3anucH JeHCTBUTEILHOTO
yucna. Mcnonp3oBaHve NoaXonadmield (QopMbl 3alKuCcH ACHCTBUTENBHBIX YHUCEN IS
pEeLICHNs MPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernyecknii KOpPEHb HaTypaJlbHON CTEIICHU. [enictBus c
apu(PpMETUYECKUMH KOPHSIMH HATypAJIbHON CTEIIEHHU.

CHHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTaHI'€HC YMCIIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPEOOPA30BaHUSI.

[Ipeobpa3oBanue TPUTOHOMETPUUECKUX BBIPAKECHHM. OcCHOBHBIE
TPUTOHOMETpUYECKUE (HOPMYIIBI.

VYpaBHeHUE, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Peenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpruMmeHeHne ypaBHEHM M HEPABEHCTB K PEIICHUIO MAaTEMATHUYECKUX 3a1ad U
3a/1a4y U3 pa3au4HbIX 001acTel HAYKH U peabHOU KU3HH.

DOyHKUUM U Tpaduku

OyHKIus, cnocoosl 3ananus ¢yHkiuu. ['paduk dyHkuun. Bzaumuo obpaTHbie
byHKIIUN.

ObnacTe ompeaeneHUss U MHOXKECTBO 3HaueHMd (ynkuuu. Hynu ¢yHkuum.
[TpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU.

Crenennas (yHKUMSA C HaTypaJlbHbIM U LEJbIM IMoKa3ateneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHS N-OW CTENEHHU.

Tpuronomerpruueckass  OKPYKHOCTb,  ONPENEICHHE  TPUTOHOMETPUUYECKUX
(YHKUMNA YUCIOBOTO apryMEHTA.

Hayaja MmaTeMaTH4ecKOro aHajamnsa

[TocnenoBarenbHOCTH, CIOCOOBI 3aJlaHus TOCHeqoBaTeNbHOCTEH. MOHOTOHHbBIE
NOCJEN0BATENBHOCTH.

ApudmeTrnueckas W TeoMeTpuyeckas Mporpeccud. beckoHedHO yObIBaromas
reoMerpuueckas mporpeccusi. Cymma OeCKOHEYHO YOBIBAaIOIIEH TIeOMETpHYECKOn



nporpeccun. @opmysia CIOXKHBIX MNPOUEHTOB. lcnonb3oBaHWe mnporpeccuu s
pEeLIEHUs pealIbHBIX 3a]1a4y MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHoOXecTBO, omepanuu Haj MHOKecTBaMH. Jlmarpammel Oiinepa—BenHa.
[IpuMeHEHNE TEOPETHUKO-MHOXKECTBEHHOIO —anmnapara i OINMCAaHUS PEeajbHbIX
IIPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucia ¥ BIYMCICHUSA

Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

Crenens ¢ palMOHAIBHBIM MOKa3zaTeneM. CBOMCTBA CTEIICHMU.

Jlorapudm uncna. JleciTHuHbIE U HATypaIbHbIE JIOTapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALIUX JTOTapU(MBI.

[IpeoOpazoBaHue BBIPAXKEHUH, COJEPKAIIUX CTENEHW C PpalUOHAIBHBIM
II0Ka3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokasarenbHbIE YpaBHEHMS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucremsl JIMHEWHBIX YypaBHEHUW. PenieHue NPUKIIAIHBIX 3a1a4 C I[OMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTeMbl 1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpruMmeHenne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHHUI0 MATEMaTUYECKHUX
3a/1a4 ¥ 3aJ]a4 U3 pa3IMuHbIX 00J1acTell HAYKU U PeaIbHON KU3HHU.

DOyHKUMU ¥ TpaGuKHn

Oyukuus. Ilepuoguueckue ¢yHkuuu. [TpoMexyTKH MOHOTOHHOCTH (DYHKIIUH.
Makcumymbl M MUHUMYMbI (QyHKUMHA. HawnOoublliee W HauMeHblEe 3HAYEHUE
(YyHKUIHUU HAa TPOMEKYTKE.

Tpuronomerpuueckue PyHKITUN, UX CBONCTBA U TpaUKH.

[TokazaTenbHas u norapudmuydeckas GyHKIUUA, UX CBOMCTBA U rpadUKH.

Ucnonp3zoBanne rpadukoB (QYHKIUN [OJIs PEIICHUS YpPAaBHCHHM W JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB GYHKIUN 11  HMCCIEAOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH, KOTOpble BO3HMKAIOT MPU PELICHUH 3a4ad M3 JAPYTUX Y4eOHBIX
PEAMETOB U PEATTLHOM KU3HHU.

Hayaja MmaTeMaTH4ecKOro aHajamsa

HenpepsiBable pyHKIMH. MeTOA UHTEPBATIOB AJI PEIICHUS HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuid u GpU3MUECKUN CMBICI TPOU3BOAHOM.

[IpousBoaHbIe 31eMEHTapHBIX QYHKIUNA. DOPMYIIbI HAXOXKACHUS MPOU3BOIHOMN
CYMMBI, TPOU3BEJICHUS U YACTHOTO (PYHKIUH.



[IpumeHneHrne NPOU3BOAHON K HCCIENOBaHHIO (PYHKUMH HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHne HamOOJbIIEro M HAaMMEHBIIETO0 3HaueHus (QyHKUUU Ha
OTpEe3Ke.

IIpuMeHeHre TPOM3BOJHOM JUIsI HAXOXKIACHUS HAWIY4YIIEro pelIeHHs B
NPUKIIAHBIX 3a/a4yax, JUIs ONPEIENIEHUsl CKOPOCTH Ipolecca, 3aJaHHOro (GopMyJioi
WU TpauKoM.

ITepBooGpaznas. Tabnuiia mepBooOpa3HBIX.

WuTerpan, ero reoMeTpuueckuii 1 GuU3NYecKuil cMbICi. Beluncienne nHTerpana
1o bopmyie Herorona—JleitOnu1a.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneynBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH ClIcayronmux JUIHOCTHBIX,
MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06p3.30BaT€JII)HI>IX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocs Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCUHCKOro OOIIECTBA, NPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOI0; 0OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3IMuHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNA U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHHS, npu 3aHATHSX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BocIuTaHUE:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpILIATh OCO3HAHHBIN BHIOOD
Oyaymeil mnpodeccun U peanu30BbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMOO0OpPa30BaHUI0 HAa MPOTSHDKEHUM BCEW JKM3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYCCKUX 3a7[ad MAaTEMaTHUECKOW HAIPABICHHOCTH.

DKOJOTUYECKOE BOCTIUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, TOHUMAHHEM BIIUSHUS
COITUAJIEHO-IKOHOMHUYECKUX MPOIIECCOB HA COCTOSHHUE MPHUPOJHOW M COILMATBHOMN
Cpelbl, OCO3HaHHWEM TJIOOAIBHOTO  XapakTepa JKOJOTHMYECKUX IMPoO0JieM;
OpUCHTAIMCH Ha NMPUMCHCHHE MaTEeMaTHUCCKHUX 3HAHWHM JUIA PEIICHUS 3aJad B
00JacTH OKpyXKalIehd cpeapl, IUIAHHPOBAHHWS ITOCTYIIKOB M OIICHKH UX
BO3MOJKHBIX ITOCIICJICTBHH JIJISI OKPY KAIOIIEH CPE/IbI.

[{leHHOCTH HAYYHOTO MTO3HAHUS:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAykKH M  OOIICCTBCHHOH IPAKTHUKW, IOHHMMaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeTOBEUECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTHA W 3HAYMMOCTH JJISl Pa3BUTHs [HUBHIW3ALWHW; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTYpOW KakK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIICCTBIIATh TIPOCKTHYIO M HCCIICIOBATEILCKYIO NEATEIHbHOCTh
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro IMpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  VYuusepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00yuaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYXHCAowe2o0  Mupa,  NpuMeHeHue  J102UYeCKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrle 1ormueckue AeUCTBUS:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpEJICICHNs]  TOHSATUH; YCTAHABIIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30BHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
npoTuBopeurss B (aKkTaxX, MAaHHBIX, HAONIOJACHHUSIX W YTBEPKICHHSIX;
npemyiaraTh  KPUTEPUM  JUIA  BBISBJICHHS ~ 3aKOHOMEPHOCTEH W
IIPOTUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3aKIIIOUCHH 110 aHAJIOTHH;



MIPOBOIUTH CaMOCTOSITEIIBHO JI0KA3aTeIhLCTBA MaTEeMaTUYECKUX
YTBEPXKACHUNA (MIPSMBIC U OT MPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
NPUBOJIUTH TMPUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

BBIOMpaTh CIOCOO pelIeHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh Hauboee MOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSITEITLHO BBIJICTIEHHBIX KPUTEPHUERB).

bazoBrie nccnenoBaTeIbCKue JSHUCTBUS:

UCIIONIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MPOTHUBOpPEUHE, MPOdIEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHUE;

IPOBONUTH CaMOCTOSITEITEHO CIUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOIro
O0OBbEKTa, SBJIEHUS, TPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POpMYIHpPOBaTh 0000IEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIENOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE INPOIECCa, a TAKXKE BBIIBUIATH
MPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabota ¢ undopmarueii:

2)

BBISIBIIATE JNepumuThl MHPOpPMAINUU, TAaHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC W JJIS PEIICHUS 3a]a9H;
BBIOMpAaTh  WMHGOpPMAIMIO W3  HWCTOYHUKOB  Pa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CTPYKTYpHpPOBaTh UH(OPMAIIHIO, IPEACTABISATH €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonuvie KOMMyHUKamuenwvle  Oelicmsus, — 00ecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCSL.
OO01ienue:

BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS I10
XOJly pelleHus 3a/1a4i, KOMMEHTHPOBATh MOJyUYECHHbBIN pe3yJIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1ae€MOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBATh UJIEU, HAIleJIEHHbIE Ha MOUCK
pELICHMs; COINOCTaBIATH CBOM CYXKJIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKHBaTh pa3iMdyhe U CXOJCTBO IMO3ULIHUN; B
KOPPEKTHOH popme popMyIHpOBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;



e TMpPEACTABIATh  PE3yJbTAThl  PEIIEHUS  3aJayd,  HKCIIEPUMEHTA,
UCCIIEJIOBaHMsI,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTEN ay TUTOPHUH.

CoTpyIHUYECTBO:

e IIOHMMAThb W  HCHOJb30BaTh  INPEUMYILIECTBA  KOMaHIHOM U
VHAMBUIYaJIbHON pa0OThI IPU pPELICHUH YUeOHBIX 3a/1a4; IPUHUMATh 1IEJIb
COBMECTHOHN JESITENBbHOCTH, IUJIAaHUPOBAThb OPraHU3ALMI0 COBMECTHOU
paboThl, pacrpenensaTh BUABI padoT, JOTOBApUBATHCSA, 00CYKIaTh MPOIIECC
U pe3ysbTatT paboThl; 0000MaTh MHEHUS HECKOJIBKHX JIFOJICH;

e YYacCTBOBATh B IPYMIIOBBIX (hopMax paboThl (00CykIeHusI, 0OOMEH MHEHHUIA,
«MO3TOBBIE MITYPMBD)» W UHBIC); BBINOJHITH CBOIO YacTb pabOTBl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHS C JPYTMMH 4J€HAMU KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvnvie  pecynamuenule Oelicmeus, obecneuusaiom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranu3zanusi:

COCTaBJIATH IIJIaH, AJITOPUTM PELICHUS 33aJ]aul, BBIOUPATh CIIOCOO PEIICHUs ¢
y4€TOM HUMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEICHU ¢ YYETOM HOBOW MH(pOpMaIUu.

CaMOKOHTPOJIb:

e BIJIAJICTh HAaBbIKAMU TIO3HABATENBHON pe(dIeKCHH KaK OCO3HAHMS
COBEPILIAEMBIX JEHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAQJE€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJII IIpouecca H
pe3yibTaTa peleHuss MaTeMaTUYeCcKOn 3a/1auu;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pELICHUU
3a/layd, BHOCHTb KOPPEKTMBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, JTAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCJIOBUIM, OOBSCHSTH
IPUYMHBl JTOCTHKEHUS WIM HEIOCTH)KEHHSI PE3yJbTaTOB JIEATEIIBHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHOro Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIH3a»
Ha YPOBHE CpPEIHEro oO0Iero oOpa3oBaHUsS JOJDKHO 00ECIeUMBATH JOCTHUKEHUE
CJICYIOIINX MPEAMETHBIX 00Pa30BaTEIBHBIX PE3YIbTATOB:

10 KUIACC

Yuciia ¥ BBIYUCTICHUSA
OnepupoBaTh MOHATUSIMH: PAIMOHATIBHOE W JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.



BeimonasaTh apudMeTHyeckue — omepandd ¢ palUOHATBHBIMH U
JNEUCTBUTENLHBIMHU YHUCIIAMHU.

BoInonHATh TPUOIMAKEHHBIE BHIUUCICHUS, UCTIOIb3YS MPaBUia OKPYTJICHUS,
JienaTh NPUKUAKY U OLIEHKY pe3yJibTaTa BIYMCICHUM.

OnepupoBaTh MOHATUSMU: CTEMEHb C IIEJBIM IOKAa3aTesieM; CTaHJIapTHas
dopma 3amuMcu JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCITIOJIb30BaTh MOAXOISAIIYI0 (hOpMY 3alKUCU TEUCTBUTENBHBIX YUCEN JJIS PEIICHUs
MPAKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHBIX.

OmnepupoBaTh MOHATUSIMH: CUHYC, KOCHHYC W TaHT€HC MPOU3BOJIBHOIO yTJa;
UCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHUsI 4 HEPABEHCTBA

OmnepupoBaTh MOHATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO; ILIEJOE,
palMoHaNIbHOE, UPPAIMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHHUE;

BrimonHaTh 1npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHE YPAaBHECHUS.

BoinonHsITh mpeoOpa3oBaHus IENbIX, PAMOHAIBHBIX W UPpalMOHATBHBIX
BHIDOKEHMI W  pellaTb OCHOBHBIE THUIBI  IENBIX, PAlMOHATIBHBIX U
UppaLMOHATBHBIX YPABHEHUIN 1 HEPABEHCTB.

[IpuMeHsATh YypaBHEHUS M HEPABEHCTBA JIJIS PEIICHUS MAaTEMAaTHYECKUX 3a1ad
W 3a]1a4 U3 Pa3JIMYHbIX 00J1acTeil HAYKH U PealbHOU KU3HH.

MogenupoBaTh peanbHBIE CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIpQXCHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, MHCCIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOphi.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: (YHKIHSA, CIIOCOOBI 3aMaHusi (QYHKIIMH, 00JIacTh
OTIpEJICICHUs] M MHOXKECTBO 3HaueHM (yHKIuu, Tpaduk GyHKIUHA, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh TOHATUSMU: HYETHOCTh W HEYETHOCTh (DYHKIMH, HYJIH
GyHKIUU, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 715 pelieHUsT ypaBHEHUH.

Crtpouth W unTaTh TpadUKu JTUHEWHON (PYHKIUHU, KBAAPATUYHON (DYyHKITUH,
CTETICHHOU (PYHKIIMH C TIEJIBIM ITOKa3aTeeM.

Hcnons3oBaTh rpadukd (QyHKIME IS WCCIEIOBAaHMUS IPOIECCOB MU
3aBHCHMOCTEH TIpU pEelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHON
YKU3HHM, BBIpaXKaTh (hOpMYyJIaMHU 3aBUCUMOCTH MEXK]Ty BEITMIMHAMM.

Hauajia maTeMaTH4eCcKOro aHajmu3a

OnepupoBaTh TOHATUAMHU: TIOCIEAOBATEIBHOCTh, apUPMETHUECKass |
reoMeTpUYEeCcKas IpOrpeccui.

OnepupoBaTh TMOHATUAMH: OECKOHEUHO YOBIBAIOIIAsg T'€OMETpUUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUHU.

3anaBath MOCIEAOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.



Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUM I PELLECHHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSMU: MHOXKECTBO, OIlEpalliy HaJl MHOXKECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Uil ONMCaHUs
pEaIbHBIX MPOLECCOB M SBJICHUHM, NpPU PELIEHUH 33a4ad U3 APYTUX Y4YEOHBIX
IIPEIMETOB.

OnepupoBath  MOHATUSAMH: ONpPENEIICHHE,  TEOpeMa, CJIEICTBHUE,
J0Ka3aTeJIbCTBO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSMH: HATypaIbHOE, LEJIO0E€ YHUCIO; HCIOJIb30BAThH
IIPU3HAKK JEJIMMOCTH LENBIX YUCEI, PA3JIOKEHUE YMCIIA HAa MPOCTHIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTENEM.

OmnepupoBaTh NOHATUAMHU: JOrapupM uuciaa, ACCITUYHBIE U HATypalbHbIE
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHaTh CBOMCTBA CTemeHM i NpeoOpa3oBaHUsl  BbIPAKEHUM;
OIIEPUPOBATH MOHATUSAMM: I[IOKA3aTEIbHOE YpPAaBHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoInonHAT  mpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpXKAIIMX JOrapugmsl;
ONEepUpPOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpPaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI TIOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpocTeENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHU U €€ PELICHUE;
WCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

HaxoauTp pelnreHns: NpoCTENIINX CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXKECHUs, YPaBHEHMS, HEPABEHCTBA M CHCTEMBI II0 YCIOBHUIO 3a4ayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAaHUEM arlapara ajareopsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUAMM: TEpUOAMYECKass  (QYHKUUSA, TMPOMENKYTKH
MOHOTOHHOCTH (YHKIIMM, TOYKM OJKCTpeMyma (yHKIUMU, HauOosbllee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; HCHOJIb30BaTh HUX IS
UCCIEeI0BaHUS (PYHKIMH, 3aJaHHOUN rpaduKoM.

OnepupoBath MOHATUAMH: TpadUKU TMOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (QYHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh JJIs PELICHUS] YPAaBHEHNUN U HEPABEHCTB.

N306paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpapuKy JTUHEHHBIX YpaBHEHHI
Y WCIIOJIb30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPABHEHUM.



Hcnonp3oBath rpaduku (QYHKIUN A7 HWCCICIOBAHUS MPOIECCOB M
3aBHCHUMOCTEH U3 IPYTUX YUSOHBIX TUCITUTUINH.

Hauajia MaTeMaTH4eCcKOro aHaJau3a

OnepupoBaTh MOHATUSIMH: HEMPEpbIBHAS (QYHKIHUS;, TPOU3BOIHAS (QYHKIIUU;
UCIIOJIb30BaTh TEOMETPHUECKUAN U (PU3UUECKHIA CMBICI POU3BOTHOM JIJIsl PEIICHUS
3amad.

HaxoauTs mpon3BOAHBIE DJIEMEHTAPHBIX (PYHKIIHIA, BBIYHCIISATH TPOU3BOTHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITHIA.

Hcmonp30BaTh MPOU3BOAHYIO IS UCCIEOBaHUS (DYHKIIMM HA MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAThl UCCIIEIOBAHUS K TIOCTPOCHUIO TPa(HUKOB.

Hcnonp30BaTh MPOM3BOAHYIO IS HAXOXKICHUS HAWIYYIIETO PEIICHUS B
MPUKJIATHBIX, B TOM YUCJIE€ COITMATbHO-9KOHOMUYECKUX, 3aa9ax.

OnepupoBaTh TOHATHAMHU: TEpBOOOpasHass W WHTETPAT, TOHUMATH
reOMETPUYECKUN U (PU3NIECKUN CMBICI UHTErpaia.

Haxonutb mepBooOpa3Hbie 3JEMEHTAPHBIX (DYHKITUI; BBIYUCISTH WHTErpaj
o ¢popmyne HeroTona—JIelOHuna.

Pemate npukiagHbie 3a7a4d, B TOM YHUCIE COIMAIbHO-dPKOHOMHYECKOTO U
busnuecKoro XapakTepa, CpelICTBaMHU MaTeMaTU4eCKOro aHaM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPoOrpaMmblI Bcero Konrpoinusie | IlpakTHaeckue o0pa3oBaTejibHbIE
padoThI padoThI pecypeb
MHOXeCTBa pallMOHATILHBIX U bubmmoreka [JOK
1 JIeMCTBUTEINbHBIX uncen. ParmonanbHbie 14 1 https://m.edso00.ru/1568aba
ypaBHEHHMsSI 1 HEPABEHCTBA 3
bubnuorexa [JOK
2 Dyt u rpaguiu. CTENSHE, ¢ IebM 6 https://m.edsoo.ru/1568aba
MOKa3areieM 3
o . bubmnoreka IIOK
3 ApHPMETHUECKUI KOPEHD N—0H CTENICHH, 18 1 https://m.edsoo.ru/1568aba
HppanuoHaibHble YpaBHEHUS M HEPABEHCTBA 3
DopmyIbl bubnmnorexka HOK
4 TpUroHOMETpHUH. T pUroHOMeTpHUUYEeCcKre 22 1 https://m.edsoo.ru/1568aba
ypaBHEHHs 3
bu6nuorexa [IOK
5 [TocnenoBaTeTbHOCTH M IPOTPECCUM 5 https://m.edso00.ru/1568aba
3
bu6anoreka LIOK
6 HOBTOPGHI/I@, 000011IeHHEe, CHCTEMATU3AlIM 3 1 https://m.edsoo.ru/1568aba
3HAHUU 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KVIACC

KoJsinyecTBO yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrponsneie | Ipakruieckue o0pa3oBaTesbHbIE
padoThI padoThI pecypeb
CteneHb ¢ pallMOHAIBHBIM TTOKA3aTEIEM. bubmmoreka [JOK
1 [TokazarenbHas ¢pynkuus. [lokasarenbHble 12 1 https://m.edsoo.ru/f11c4af
ypaBHEHHUS U HEPABEHCTBA d
Jlorapudmuueckas GyHKIHUSA. bubmuoreka [IOK
2 Jlorapugmuueckue ypaBHEHUS U 12 https://m.edsoo.ru/f11c4af
HEPaBEHCTBA d
TpuronomeTrpuyeckue GYHKIIMH U UX bubmuorexa [IOK
3 rpaduxu. TpuroHoMeTpuaeckue 9 1 https://m.edsoo.ru/f11c4af
HEPaBEHCTBA d
bubnuorexa [IOK
4 [TpousBoanas. [Ipumenenue npousBoaHON 24 1 https://m.edsoo.ru/f11c4af
d
bu6anoreka LIOK
5 WHuTerpan n ero npuMeHeHus 9 https://m.edsoo.ru/f11c4af
d
bu6nuorexa [IOK
6 Cucrembl ypaBHEHUI 12 1 https://m.edsoo.ru/fl11c4af
d
bu6anoreka LIOK
7 HatypanbHble U 1ie1ble YKclia 6 https://m.edsoo.ru/f11c4af
d
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS bubinorexa LOK
8 o ’ ’ 18 2 https://m.edsoo.ru/fl11c4af
3HAHUH q
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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https://m.edsoo.ru/f11c4afd
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https://m.edsoo.ru/f11c4afd

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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