MVYHUIUITAJIBHOE BIO/DKETHOE OBIMEOBPA3OBATEJIbHOE YUYPEXJIEHHUE
«CPEJJHAA OBILIEOBPA3OBATEJIbBHA S IIKOJIA Ne2y
MYHULIMIIAJIBHOI'O OBPA3OBAHUS T'OPOJICKON OKPYTT CUM®EPOIIOJIb
PECITYBJIMKU KPbHIM

[MPUHATA COI'JTACOBAHA YTBEPXIEHA
Ha 3acefganuu MO 3am. aupekropa o YBP Hupexrtop
pykoBoautens MO Kyxnuna B.A.
JlsixoBa H.B. HeBnyOkas H.O.  Ilpuka3 Ne 407
[Iporokon or 28.08.2024 or «30» aBrycra 2024 r
Ne 4 «29» aBrycra 2024 r
PABOYAS ITPOT'PAMMA

yueOHOro npeaMera «AJiredpa v Ha4YajIa MATEMATHYE€CKOr0 AaHAJIN3A.
ba3oBblii ypoBeHb»
tst ooygaromuxcs 10-11 xmaccos

O6miee komu4yecTBO 4yacoB - 170 yacos:
B 10 kacce - 68 yacoB (2 Jaca B HEJIEINIO),
B 11 kmacce - 102 gacoB (3 yaca B HEJIETO).

Ha 2024-2025 yueOHbIl 101

Cumdepornonb, 2024 T
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MOSICHUTEJIbBHASA 3AININCKA

Pabouast mporpamma yuebHOro Kypca «Anredpa U Hadajga MaTeMaTH4YeCKOTO
aHanu3a» 0a3oBoro ypoBHs misa obydarontuxcs 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe denepanbHOrO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTAHAAPTa CPETHETO
oOmiero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEIBSIBIAEMbIX K MaTEMaTHYECKOMY OOpa30BaHUIO, U TPATUIUNA POCCHUICKOTO
oOpa3oBanus. Peanuzaius nporpamMmbl OOECIEYMBAET OBJIAJICHUE KIIFOYEBBIMU
KOMITETEHIIUSMH, COCTABIISIOIMIMMHA OCHOBY JUIsl CAMOPA3BUTHUSL U HEMPEPBIBHOTO
o0pa3oBaHMUs, [IEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUMYHOCTHOTO U TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYaIOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hadaisa MaTeMaTHYECKOT'O aHAIM3a» SIBISETCS OJHUM M3
Hanboyiee 3HAYMMBIX B MPOTPaMME CTaplield IIKOJbI, IMOCKOJBKY, C OJHOM
CTOPOHBI, OH O0O0OECIEUYNBACT HMHCTPYMCHTAIbHYIO 0a3y Uil HW3Y4YCHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JAPYTrod CTOPOHBI, (POPMUPYET JOTHYCCKOE M
a0CTpaKTHOE MBIIIJICHUE YyYalluXxcs Ha YPOBHE, HEOOXOAMMOM JUJII OCBOCHHSI
KypcoB HMH(pOPMATHKH, OOIISCTBO3HAHMS, WCTOPHH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalllWecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOU
HAyKH, KoTopas (GopMyIupyeT CBOU JOCTHIKCHUS B MaTeMaTHIECKOi (popme.

Kypc anreOpsl 1 Hauan MaTeMaTHYeCKOTO aHaln3a 3aKJIaJbIBa€T OCHOBY IS
YCTICIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKHM, XWUMHH, OHOJOTHH, TIOHHMMAHUS
OCHOBHBIX TCHJICHIIMA OKOHOMUKH U OOIINECTBEHHOW JKU3HU, TIO3BOJISIET
OPHEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCITOJIb30BaTh WX B TOBCEIHEBHOW KM3HHU. B TOXe Bpems oBiaaeHHE
aOCTpaKTHBIMA U JIOTHYECKH CTPOTHUMHM MAaTEMATHUYCCKUMHU KOHCTPYKIHSIMU
pa3BUBAET YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKJICHUS, UCIIOIh30BaTh 0000IEHNE U KOHKPETHU3AIMIO, a0CTparupoBaHue 1
aHajoruto, GopMUPYET KPEeaTUBHOE U KPUTHUIECKOE MEITIUICHHE. B X01€ n3ydeHus
anreOppl W HaAYadl MAaTeMaTHYEeCKOro aHaiu3a B CTapIIed MIKOJIe ydJaliuecs
MOJIy4al0T HOBBIA ONBIT pEIICHUS TPUKIAAHBIX 3a7a4, CaMOCTOSTEIHHOTO
MIOCTPOCHUSI MAaTEMATHYECKUX MOJICJICH pPeabHBIX CUTYyallMii ¥ HHTEPIPETAIluN
MOJIYYCHHBIX ~ PEIICHHWH, 3HAKOMSITCS C  TpUMEpaMd  MaTeMaTHYECKUX
3aKOHOMEpPHOCTE B TMpUPOJAE, HAYKE W B UCKYCCTBE, C BBIJAIONUMUCS
MaTEMaTHICCKUMU OTKPBITHSIMU M X aBTOPAMH.

Kypc obnamaer 3HaYMTEIHHBIM BOCHUTATEIHHBIM TOTECHIIMAIOM, KOTOPBIN
peanu3yercsl Kak 4yepe3 y4eOHbI Marepuaj, CIOCOOCTBYIONIUN (HOPMUPOBAHHIO
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HAyYHOTO MHPOBO33PEHHUS, TaK U uepe3 CHenupuky y4eOHOU NesaTeTbHOCTH,
TpeOyroren CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH, PO JAOJKUTEIBHOU
KOHIIEHTPALlMM BHUMAHUS U OTBETCTBEHHOCTH 3a MIOJIYYECHHBIN PE3YJIbTaT.

B ocHoBe Mertomuku oOydeHuss anreOpe W HavajlaM MaTeMaTH4eCKOTro
aHaIN3a JISKUT JEATEIHbHOCTHBIN TPUHITUI O0yUYEHUS.

CrtpykTypa Kypca «Anredpa v Havajla MAaTEMaTUYECKOTO aHAIN3a)» BKIIOYACT
CIEAYIOIINE COAEPKATEIbHO-METOIMYECKUE JUHUM: «YHHClIa W BBIYUCICHUS,
«Dynxkuuun  u  rpadukuy, «YpaBHEHHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHanusa», «MHoOXkecTBa U JOruka». Bce OCHOBHBIE
COZIEPKATEIIbHO-METOUYECKUE JIMHUMA H3YyYalOTCd Ha NPOTHKEHUU ABYX JIET
oOy4eHHs B CTapiled IIKOJIe, €CTECTBEHHO OMOIHSS APYr APYyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMu H  pasaenaMu. JlaHHbBII Kypc  ABISIETCA
UHTETPATUBHBIM, IIOCKOJbKY OOBEAMHSIET B ce0e COJep)KaHhe HECKOJIbKHUX
MaTeMaTUYEeCKUX AUCIUIUIMH: aliredpa, TPUrOHOMETPHUSI, MATEMATHUYECKUI aHaAIH3,
Teopuss MHOXKeCTB U Jp. [lo Mepe Toro kak ydaiuecs OBIIaJIEeBalOT BCE Ooee
IIUPOKUM MaTeMAaTHYECKUM anmapaToM, Y HUX MOCIe0BaTeIbHO (OPMUPYETCS U
COBEPILICHCTBYETCS YMEHHME CTPOUTh MATEMAaTHYECKYI0 MOJIeJIb pealbHOU
CUTyallud, NPUMEHSATh 3HAHUs, TMOJYy4YeHHBIE B Kypce «Anredbpa W Hayaia
MaTEMaTUYECKOTO aHaln3a», JUIsl PEIIeHHUs] CAMOCTOSTENbHO C(POpMyIUpPOBAaHHOM
MaTeMaTUYECKOW 3aJ1a4H, a 3aT€M UHTEPIPETUPOBATH MOJIYUYECHHBIN PE3yIbTaT.

CognepxartenbHO-MeTOAMYECKAs JIMHUA «YHHCna U BBIYMCICHUS 3aBEpIIACT
dbopMUpOBaHUE HABBIKOB UCMOJb30BAHUS JCHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IIKoje. B crapmieil mkone oco0oe BHUMaHUE YIENSETCS
GbOpMUPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOUAIOIIUX B CeOs
UCIIOJb30BaHUE PA3IUYHBIX (OPM 3alUCU JACHCTBUTEIIBHOTO YKCJA, YMEHHUE
pallMOHAJILHO BBINIOJHATh JACHUCTBUSL C HUMH, JA€NaTh NPUKUIKY, OIICHHUBATH
pesyapTar. OOydaroniuecs TMOMY4YalOT HABBIKM NPUOIMKEHHBIX BBIUYMUCICHUM,
BBITIOJTHEHUS JIEUCTBUM C YHCIIaMH, 3allCaHHBIMU B CTaHIapTHOW ¢dopme,
VCTIOJIb30BAHUSA MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAXKCHUMU.

JIvans «YpaBHEHHS U HEPABEHCTBA» PEANIU3YETCS HA MPOTSIKEHUU BCETO
o0y4yeHUs B CTapliel MIKOJE, MOCKOJbKY B KaXJOM pasjelie MpOorpamMMbl
IPETyCMOTPEHO PEUIEHUE COOTBETCTBYIOIIMX 3adad. OOydaronuecss OBIIAJIEBAIOT
pPa3IMYHBIMA METOJIAMHU PELICHUS LEJbIX, PAalHOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUUECKUX ¢  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEpPAaBEHCTB U UX cucTeM. [loiryuyeHHbIE yMEHHS MCTIOJIB3YIOTCS MPU UCCIETOBAHUUN
(GYHKIIUH ¢ TIOMOIIBIO TIPOM3BOJIHOM, PEIICHUH MPUKIAAHBIX 3a/1a4d W 3a7ad Ha
HAaXOXJCHUE HauOONIBIINX W HAUMEHBIIUX 3HaueHWW QyHKuu. JlanHas

colep)KaTelbHasl JMHUS BKJIIOYaeT B ce0s Takke (HOPMHUPOBAHUE YMEHHM
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BBITIONIHATD Pacy€Thl MO (opMysaMm, MPeoOpa3OBaHUS IIENBIX, PAlMOHATHHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BbIPAKEHUN,
COJIepKallluX cTerneHu U Jorapumel. braromaps u3ydeHHIO airedpanyeckoro
Marepuaga IPOMCXOOUT  JajlbHEWIEee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIJIEHUST y4almmxcs, (GOPMHUPYIOTCS HABBIKU JEIYKTHBHBIX
paccyxJieHuid, paboTbl C  CHMBOJBHBIMH  (opMaMu,  TMPEJCTABICHUSA
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB. Ausredpa
npennaraet d(QQPEeKTUBHBICE HWHCTPYMEHTHI IS pEHICHUS MPAKTUYECKUX |
€CTECTBEHHO-HAYUYHbIX 3a]1a4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
S3bIKAa HAYKH.

CopnepxxarenbHo-MeToauueckass JuHUS «DyHKkuMM U rpaduKkm» TECHO
NEePEIIeTaeTCs C APYTUMHU JIMHUSIMU Kypca, HOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEA0BATEIBHOCTh U3Y4YEHUS Marepuala. N3yueHne CTEIEHHOM,
MOKAa3aTeNbHOM, JIOrapu(PMUUIECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpaduKoB, UCMHOJIb30BaHUEe (DYHKIMI JUIsl perieHus 3afad U3 JPYyrux y4eOHbIX
PEIMETOB U PEaIbHON MU3HHU TECHO CBSA3aHO KAK C MAaTEeMaTHUYECKUM aHAIH30M,
TaKk U C PEIICHHEM YypaBHEHUH W HepaBeHCTB. llpu sTom OoibIOe BHMMaHHE
ynensiercss (GOpMHPOBAHUIO YMEHUS BbIpakaTh (GOpMylamMHu 3aBUCHUMOCTH MEXIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJy4YeHHbIE (YHKUUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUUN
U HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJY BEIMYMHAMHU B
paznuyHoil (opme: aHaTUTHUECKOM, rpaduueckoil U cinoBecHol. Ero uzyuenue
CIOCOOCTBYET Ppa3BUTUIO AJNTOPUTMUYECKOIO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AIIMH, UCTI0JIb30BAHUIO aHAJIOTHH.

CopepxarenbHass JuHug «Hauana MaTreMaTHYecKOro aHajiv3a» MO3BOJIAET
CYILLIECTBEHHO PaCIIMPUTh KPYr KaK MaTeMaTHYECKUX, TaK U NPHUKIAJHBIX 3aj]ad,
JOCTYIHBIX 00YYaroUMMCsl, y KOTOPBIX MOSIBISETCA BO3MOYKHOCTh MCCIIEIOBATH U
cTpouth Tpapuku (QYHKIUN, ONpEeNensTh HX HaUOOJbIINE U HAUMEHBIINE
3HAYEHHUS, BBIYUCIATH IUIOMaAn (QUryp u oOBbEMBI TEN, HAXOOUTh CKOPOCTU WU
YCKOpEHHsI TmpoueccoB. JlaHHasg coaep)karenpHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOXHOCTH TOCTPOEHUS MAaTEMAaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
HAXO0XJICHUS] HAWIYYIIErO PENICHUsS B MPHUKIAIHBIX, B TOM YHUCJIE COLUAIBHO-
SKOHOMHMYECKHUX, 3a/Ja4ax. 3HAKOMCTBO C OCHOBaMHM MaTEMaTHYECKOTO aHalIHu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaATHHO-TOTMUYECKOTO U KPEaTHUBHOTO
MBILIJIEHUS, (OPMUPOBAHUI0 YMEHHUW pACHO3HABaTh IPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHMKE U ucKyccTBe. OOyuaromuecs y3HAOT O
BBIJIAIONINXCA PE3YyJIbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHS MaTEMaTUKU Kak

HayKH, 1 UX aBTOpax.
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CopeprkarenpbHO-METOAUYECKasl TUHUSA «MHOXKECTBA U JOTUKa» B OCHOBHOM
NOCBSIIEHA  AJIEMEHTAM  TEOPUUM  MHOXECTB.  T€O0pEeTHKO-MHOKECTBEHHBIE
NpEeACTaBIEHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTHUKH U MPEIararoT
HaunboJsiee YHUBEpPCAIbHBIN SA3bIK, OOBEANHSAIONINN BCE pa3/iesibl MaTEMaTUKU U €&
IPWIOKEHUN, OHM CBS3BIBAIOT PAa3HbIE MAaTEMATHYECKHE AUCIUIUIMHBI B €IMHOE
nenoe. 1loaromy BaXHO JaTh BO3MOYKHOCTBH IIKOJBHHMKY ITOHUMaThb TEOPETUKO-
MHOKECTBEHHBIM S3bIK COBPEMEHHOW MAaTeMaTHMKM M HCIOJIb30BaThb €ro Juis
BBIPAYKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Hadajia MaTeMaTUYeCKOrO aHaJIN3a» MNPUCYTCTBYIOT
TaK’K€ OCHOBBI MATEMaTHYECKOTO  MOJICIMPOBAHUS, KOTOPhIE IPU3BAHbBI
c(hopMHpPOBATH HABBIKK ITOCTPOCHUSI MOJICNIEH peabHbIX CUTYallui, UCCIIeI0BAHUS
ATUX MOJIeNIel C MOMOIIbIO ammapara ainreOpbl ¥ MAaTeMaTUYecKOro aHajau3a u
WHTEPIPETALMU TOJYyUYEHHBIX PE3yJbTaToB. Takue 3aJaHus BIUIETCHBI B KaKJIbIH
U3 pa3lieJIoB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepuall Kypca IHPOKO UCIIOIb3YeTCs
JUISL peleHusl TPUKJIaJAHbIX 3a1a4u. [Ipu peleHnn peaabHbIX MPaKTUYECKUX 3a]1ad
yuyaligecss pa3BUBAalOT HAOMIOAATENIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HKCIOJIb30BaTh AHAJIOTUIO, 0000IIATh U KOHKPETHU3UPOBAThH
npobnemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIECHUS TMPUKIIATHBIX
3a/lady OpPraHM3yeTcsl B MpoOIlecce M3y4eHUs BCeX TeM Kypca «Anrebpa u Haudana
MaTEMaTUYECKOTO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM milaHe Ha M3ydyeHHE Kypca aireOpbl M Hayal MaTeMaTUYeCKOro
aHanu3a Ha 0a30BOM ypoBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Henento B 11 knmacce, Bcero 3a nBa roga ooyuenust — 170 gacos.
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COJEPKAHUE YYEBHOT O KYPCA
10 KUIACC

Yuciia 1 BBIYUCTICHUSA

Pannonanbupie uyucna. OOBIKHOBEHHbBIE M JIECATHYHBIE JPOOH, MPOLEHTHI,
OeCKOHEUYHbIE  Iepuoauveckue  ApoOu.  ApupMETHUECKHE  Olepaluu  C
paloHaIbHBIMU YUCIIaMU, IPE00pa30BaHUs YMCIOBBIX BeIpakeHU. [Ipumenenue
ApoOel U MPOLEHTOB YISl PELICHUs] MPUKIIAIHBIX 3a/1a4 U3 pa3iIUuHbIX OTpaciei
3HAHUU U PEaJIbHOMU KU3HMU.

JleicTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M MPPAalMOHAIBHBIE YHCIIA.
Apudmerrnueckue onepanuu C JACHCTBUTENbHBIMU uMciaamMu. [IpubnmxéHHbIE
BBIYMCIICHUS, ITPaBUila OKPYTJICHUs, IPUKHAKA U OLEHKA PE3yJIbTaTa BHIYUCIICHUI.

Crenenp ¢ nenslM  mnokazareneMm. CrangaptHas  ¢opMa  3amMcu
neictBuTenbHOro uyucia. Mcrnonp3oBanue mnoxaxonsimied  (GopMbl  3alucu
JNEUCTBUTENBHBIX YHUCEN IJIsl PEIICHUS NPAKTUYECKUX 3a/Jad M MPEICTaBICHUS
JAHHBIX.

ApudmMernyueckuii  KOpeHb  HaTypalbHOM  cTeneHu. JleWctBus  c
apu(pMETUUECKUMHU KOPHSMHU HATYpaJbHON CTENIEHHU.

CHHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxecTBa U TOKIECTBEHHBIE IPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

VYpaBHeHHEe, KOpEHb YypaBHEHHs. HepaBeHCTBO, penieHME HEPABEHCTBA.
MeTon HHTEPBAJIOB.

Pemienne nenbix U ApoOHO-PALIMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YpABHEHUM U HEPABEHCTB.

Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM.

[IpyuMeHeHne ypaBHEHMM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a1a4
¥ 337124 U3 PA3IUYHBIX 00JIacTel HAYKH U PEaTbHOM KU3HU.

DOYyHKIUMN U TPAPUKHU

Oyuknus, cnocoObl 3amanus GyHKknun. [paduk yHkmum. BzaumHo
oOpaTHbIe (DYHKITHH.

ObnacTb ompeneneHrs U MHOXKECTBO 3HadeHUil pynkumu. Hynn dynkuuu.
[TpomMexyTKkH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU.
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CrenenHast GyHKIHS ¢ HATypaJIbHBIM U IEJIBIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-Oi CTEIIECHHU.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GYHKITUH 9UCIOBOTO apryMEHTAa.

Hayana MmaTeMaTH4eCKOro aHAIU3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJ1aHUs MOCJIEI0BATCIILHOCTEH.
MOHOTOHHBIE TOCHEN0BATEIBHOCTH.

Apudmernueckas 1 reoMeTpuueckas nmporpeccuu. beckoneuHo yoObiBaromias
reoMmeTrpudeckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOMN
nporpeccur. DopMyiia CIOXKHBIX HPOLIEHTOB. Mcnonb30BaHWE NPOrpeccuu s
pelIeHUs pealIbHbIX 3a/1a4 MIPUKJIIAITHOTO XapakTepa.

MHoxecTBa M JIOTHKA

MHoecTBO, onepanuu HaJl MHOKecTBaMu. Jluarpammbl Jilsiepa—BeHHa.
[IpyuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO amnmapara Uil ONMCAHUS PealbHBIX
MIPOIICCCOB U SIBJICHUH, IPU PEIICHUH 3aJ1a4 U3 IPYTUX YUCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CI€ACTBHUE, 10KA3aTEIbCTBO.

11 KIIACC

Yuciia v BbIYMCICHUS

Harypanensie u nenble uncna. [IpuzHaky 1eIumMOCTH LETBIX YUCEN.

CreneHsb ¢ pallMOHAIBHBIM MOKa3aTesneM. CBOMCTBA CTENECHM.

Jlorapudm uncna. JleciTHUHbIE U HATypaldbHbIE JIOTApUPMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BRIpAKEHUH, COIEPHKALTUX JIOTAPUDMBI.

[IpeoOpazoBaHue BBIPAKEHUM, COJEPXKAIIMX CTENEHU C PalHMOHAIBHBIM
NIOKA3aTEJIEM.

[IprMepb! TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHbIE YpABHEHHS M HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPABEHCTBA.

CucTtemMbl TMHEWHBIX YpaBHEHHN. PelleHre MpuKIIagHbIX 3a/1a4 C ITOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad M3 pazIMYHbIX O0JacTel HAayKu M peabHOU
KU3HU.

DOYyHKIUM U TPAPUKHU
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Oyukmus.  [lepumommyeckue  QyHkiuu. [IpomMexyTku  MOHOTOHHOCTHU
dbynkiuu. MakcumMymbl U1 MUHUMYMBbl QyHKIMUA. Haubonbliiee 1 HauMeHbIee
3HauYeHUE (PYHKIIMH HA MPOMEXKYTKE.

Tpuronomerpruueckue QPyHKIMHN, UX CBONCTBA U TPaPUKH.

[TokazatenbHas u morapudmudeckas GyHKIIUU, UX CBOWCTBA U TPaPUKH.

Ucnonb3oBanue rpadmkoB GyHKIUN JUIsl PEIICHUs] YPABHEHUM U JTMHEHHBIX
CUCTEM.

Ucnonb3zoBanne rpadukoB (QYHKIMN A7 HMCCIEIOBAaHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT IMPHU PEIICHUU 3a/ady U3 JPYrux y4deOHBIX
IPEAMETOB U PEATBLHOM KU3HMU.

Havana MaTeMaTH4eCKOro aHaIu3a

HenpepsiBable hyHKIIMKU. MeToa UHTEPBAIOB JJIsl PEIICHHS] HEPABEHCTB.

[IpousBonnas  ¢ynkumu. [eomerpuyeckuit u  QuU3MUECKUN  CMBICIH
MIPOU3BOJHOM.

[IpousBogHble  dneMeHTapHbIX  (QyHKIUK.  DOpPMYJBI  HAXOXKICHUS
MIPOU3BOTHON CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKITUH.

[IpuMeHeHne NMPOU3BOAHON K UCCIICIOBAHUIO (PYHKIIMK HA MOHOTOHHOCThH U
KCTpeMyMbl. HaxoxieHre HauboJbIlIero 1 HAaMMEHBIIIETO 3HaYeHUsI (PYHKIIUU Ha
OTpE3KE.

[IpuMeHeHue NTPOU3BOTHON MJII HAXOXKIACHUS HAWUJIYUIlero pElIeHUsl B
OPUKJIAJAHBIX 3a/Jayax, JUisl ONpelesieHHus CKOPOCTH TIpolecca, 3aJaHHOro
(bopMynoi uiam rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpPa3HbBIX.

WNurterpan, ero reomerpuyeckuii u Qusnueckuit cmbica. Beruucienue
uHTerpaia no popmyne Herorona—JleliOnuna.
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IIVIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOro mpenMera «MaremaTuka» JTOHKHO 00ecTeuynBaTh
JOCTH)KEHUE HAa YPOBHE CpeIHEero oO1ero o0pa3oBaHus CJICAYIOMUX TUIYHOCTHBIX,
METanpeIMETHBIX B MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpOrpaMMbl Yy4yeOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yrOTCS:

I'pasxxraHcko€ BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON TO3UIIMN 00YUAIOMErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO WICHA POCCHUHCKOTO OOIIeCTBa, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaxX (PYHKITMOHMPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCH W Tp.), YMEHHEM
B3aMMOJICICTBOBATh C COLUUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIIUSMHA 1 Ha3HAYCHHUEM.

[TatproTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOM IpaKJaHCKOW MICHTHYHOCTH, YBOXKCHUS K
IIPOLUIOMY M HACTOSILEMY POCCUMCKOM MAaTE€MAaTHUKH, LIEHHOCTHBIM OTHOILLIEHUEM K
JOCTVKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMATUUYECKOM LIKOJIBI,
K HCIIOJNH30BAaHUIO 3TUX JOCTHKEHUN B APYIMX HayKax, TEXHOJIOTHSX, chepax
DKOHOMMKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSI:

OCO3HaHHEM JIYXOBHBIX LICHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO MOBEJCHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO.

DCTEeTUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTEeMaTUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peLIEHHUI, paccyXIeHUM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB UCKYCCTBA.

du3znuecKkoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TMPUMEHATH MaTeMaTHYeCKUe 3HaHUS B
HWHTEpecax 3J0poBOro u 6e3omacHoro odpasa KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3/I0POBbIO (370pOBO€ MUTAaHHE, COATIAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTHbIXa, peryisipHas duznueckas AKTUBHOCTb); (bu3nuecKoro
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COBEPIICHCTBOBAHUS, pu 3aHATUSX CIIOPTUBHO-03/I0POBUTEIILHOU
NEATEIBHOCTBIO.

TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnuyHbiM  chepam  TpoecCHOHANBHON  JESITENbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymeld mnpodeccun W Ppeaqu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE TIUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHHMIO |
caMOoOOpa30BaHUI0 Ha MPOTSKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 33]]a4 MaTEMAaTHUYE€CKON HAIIPABJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBHIO HKOJIOTHYECKON KYyIbTYypbl, MOHWMAHHUEM BIUSHUS
COLIMAJIbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE NMPUPOJHON M COLMAJIbHOU
Cpenbl, OCO3HAaHMEM TJ00aTBbHOIO XapakTepa HSKOJOTHMYECKUX MpoOieMm;
OpUEHTAIIME HA MPUMEHEHHWE MAaTEMAaTHYECKHWX 3HAHUM Ui pEelIeHUs 3a]ad B
00JlacTU  OKpYXalollell cpenapl, IUIAaHUPOBAaHUSA TIOCTYNKOB M OILEHKH HX
BO3MOXHBIX MTOCJIEJICTBUH JIJIs1 OKPY’KAIOIIEH CPEebI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB e€
pa3BUTUS W 3HAYUMOCTH ISl Pa3BUTHUS LIMBWIW3ALMU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MAaTEMATUYECKON KYJIbTypOW KaK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBJISITh MPOCKTHYID WU HCCIEAOBATEIBCKYIO AEATEIIbHOCTD
VHJIUBUYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl y4e€OHOTO MpeaMera
«MaremMmaTuka» XapaKTepU3yIOTCs OBJIaJICHUEM YHHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
O0elcmBUsAMU, YHUBEPCAbHBIMU PeCYISAMUBHbIMU OeUCTBUIMU.

1) YVHueepcanvnvie  no3znaseamenvmvle  Oelicmeus, obecneyusaiom
Gdopmuposarue 06a308bIX KOCHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0CB80eHUEe
Memo008  NO3HAHUS — OKpYXcarowe2o  Mupa,  HpUMEHeHUue  JI02UYEeCKUX,
UCce008amenbCKux onepayuti, ymeHut pabomams ¢ ungopmayueti).

ba3oBrle moruueckue AeUCTBUA:
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e BBISIBIIAITH U XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY TMOHATUAMH; (OPMYIHPOBATH
ONpENENICHUs] MOHSTUH; YyCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJIaccu(UKaIuu, OCHOBAaHUA Ui OOOOIICHHWS W CpPaBHEHUS, KPUTEPUH
IPOBOJIMMOTO aHAIN3a;

e BOCIIPUHUMATh,  (GOPMYJIHpPOBATh U  NPeoOpa3OBbIBATH  CYXKICHUS:
YTBEPAUTENbHbIE W OTpUIIATEIbHBIC, €IMHUYHBIC, YAaCTHBIE U OOIIHUE;
YCIIOBHBIE;

e BBISIBJISITh MaTEeMaTHYEeCKUe  3aKOHOMEPHOCTH, B3aMMOCBSI3U |
npoTtuBopeurss B (akTax, JAaHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSX;
npenjaratb ~ KpUTepUM  JJIS  BBISBICGHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNH;

e ITIaTh BBIBOJIBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUECHU 110 aHAJTIOTUU;

e IPOBOJIUTH CaMOCTOSITENILHO J0Ka3aTeIbCTBa MaTEeMaTUYECKUX
yTBEpKACHUN (MPsSMbIE U OT MPOTUBHOIO), BBICTPAUBATH apryMEHTAIIHIO,
MPUBOJAUTL TPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS U BBIBO/IbI;

e BEIOMpaTh crnocod pemieHus ydeOHOM 3anayu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BBHIOMpaTh HauboJiee MOAXOAAIIUNA C YYETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBbie nccnenoBaTenbCKue A1eCTBUS:

* ICTIOJIb30BaTh BOIPOCHI KaK HMCCIENI0BATEIbCKU WHCTPYMEHT IO3HAHMUS;
(opMynHpoBaTh BOMPOCHL, (PUKCHUPYIOUIME MPOTHUBOpPEUHE, NpodsIeMy,
YCTaHABJIMBaTh MCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMeHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e IPOBOJNTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEW MaTEeMaTHUYECKOTO OOBEKTa, SIBJICHUS,
MpOLIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXAYy OOBEKTAMH, SBIICHHUSIMH,
MIPOLIECCAMY;

e CAMOCTOSITENRHO (DOPMYNIHPOBATH OOOOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaMm
NPOBEAEHHOTO HAOIIOIEHUS, MCCIIEIOBAHUSA, OIECHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIECHMUIA;

e IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE IIPOIECCA, a TAKXKE BBIIBUTAThH
MIPETOJIOAKEHUS O €T0 PA3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ nadpopmanmeii:

e BBISIBJIATH JACHUIIUTH HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha

BOIIPOC U AJIs1 pCLICHUS 3aJa4H;
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e BEIOUpaTh HH()OPMAITUIO U3 UCTOUHUKOB PA3JTUYHBIX THUIIOB, AHAIU3UPOBATD,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHGPOPMALUIO PA3TUIHBIX
BUJIOB U ()OPM TIPE/ICTABIICHUS,

e CTPYKTYpHUPOBaTh HMHGPOPMAIIUIO, TIPEACTABISTh €€ B PA3IMUHBIX (OpMax,
WUTIOCTPUPOBATh TpaduuecKy;

e OLICHUBATH HaAEKHOCTh uHbopMaIK 1o CaMOCTOSATENLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHhuseepcanobhvle  KOMMYyHUKamueGHwvle  Oelicmeus,  00ecnedusarom

CchOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUUXCHL.

O61enue:

e BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1eIsIMU OOIIEHMS; $ICHO, TOYHO, I'PAMOTHO BBIP@XKaTh CBOIO TOYKY
3peHUs B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
penieHus 3aaui, KOMMEHTUPOBATh MOJIYYEHHBIN pe3yibTarT;

e B X0JIc 00CYXICHHS 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
IpOOJIEMBI, peITacMOM 3aJa4M, BICKA3bIBAaTh MJICH, HAIICIICHHBIC HA TIOUCK
pPEIICHMS; COTOCTaBIATh CBOM CYXKJICHUS C CYXJICHHUSIMH JIPYTHUX
YYaCTHUKOB JHAJIOTa, OOHAPY)KUBATh Pa3IMYUe U CXOJICTBO TO3UIUH; B
KOpPpeKTHOU (hopme hOpMyTMpOBaTh PA3HOTIACHS, CBOM BO3PaKCHHUS,

e TIPEJICTABIIATH PE3YyJAbTAThl PEIICHUS 3aJ1a4H, SKCIICPUMEHTA, HCCIICIOBAHNSA,
IIPOEKTa; CaMOCTOSITEIIBHO BHIOMpATh (hOpMaT BBICTYIUICHHS C YYETOM
3a]1a4 MPe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHHAYECTBO:

e IOHUMATh M MCIOJB30BaTh MPEUMYIIIECTBA KOMAaHIHON ¥ WHANBUIYaTbHON
paboThI TIpU pENICHUH YYeOHBIX 3a7a4; MPUHUMATH IEh COBMECTHOM
JCATENBHOCTH, IUIAHUPOBATH  OPTraHM3AI[MI0 COBMECTHOW  PaboTHI,
pacmpenensaTe BHABI padOT, MOTOBAPUBATHCS, OOCYXKIATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOACH;

e y4AaCTBOBAaTh B IPYMIOBBIX (opmax padoThl (0OCykJeHUsl, 0OOMEH MHEHUH,
«MO3TOBBIC INTYPMbD» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JIEHCTBUA C JPYTUMH UIE€HAMHA KOMAaH/IbI,
OIICHWBATh KA4e€CTBO CBOETO BKJIaJia B OOMIMA TPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBHUS.

3) Yuusepcanvnvie  pecynamuenvle oelicmaus, obecneyusaiom
GopmuposaHue cMbiCIO08bIX YCMAHOBOK U HCUSHEHHLIX HABLIKOG TUYHOCHIU.
Camoopranu3zanus:
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COCTAaBJIAThH TUTAH, AJITOPUTM PEIIECHUS 3a7a9H, BEIOUPATh CIIOCO0 pelieHus C
y4ETOM MMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb:

eBJIQJICTh HABBIKAMU  TIO3HABaTEIbHOM  pedJIeKCMH KaK  OCO3HAHHS
COBEpIIAEMbIX JIEWCTBUI M MBICIHUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJIeTh CIOCOOAMHM  CaMOTIPOBEPKH, CaMOKOHTpPOJS Tpolecca U
pe3yJabpTara peuleHus MaTeMaTUYECKOM 3a/1a4u;

e IPEJIBUJIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEUICHUU 3a7auH,
BHOCUTH KOPPEKTUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BHISIBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBUE pE3yibTaTa IEJIU U YCIOBUAM, OOBICHSTH
OPUYMHBI JTOCTH)KEHUS! WIM HEJOCTHXKEHUS PEe3yJIbTaTOB JIEATEIbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anrebpa u Hadaia MaTeMaTUYECKOTO aHaTU3a»
Ha YpPOBHE CpeHero ooOimero o0pa3oBaHHs JOHKHO 00eCIeYMBaTh JOCTHXKEHUE
CJIEYIOIINX MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

10 KIJACC

Yuciia v BbIYMCICHUS

OnepupoBaTh MOHATUAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAsI M IECATUYHAS APOOb, IPOLEHTHI.

Boeinonuate  apudmMernyeckue — omnepaldd € PAalMOHAIBHBIMU U
JNENCTBUTEIBHBIMU YHUCIAMHU.

BbInonHATh PUOINKEHHBIE BBIYMCIECHUS, UCIIOIb3YS MPaBUia OKPYTJIEHUS,
JIeJIaTh MPUKHUJIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHH.

OnepupoBaTh MOHATUSMHU: CTENEHb C IEJBbIM IOKAa3aTejleM; CTaHAapTHas
dopma 3amucu  JCHCTBUTENBHOTO YHCIA, KOPEHb HATypalbHOM CTEICHH,
UCTIOJIb30BaTh MOAXOIAIIYI0 (OPMY 3aITUCH JCHCTBUTEIBHBIX YHCEI IS PELICHHS
IPAKTUYECKUX 3a7a4 U IPEACTABICHUS JTaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC MPOM3BOJIBHOIO YIJIA;
UCTIOJIb30BaTh 3aIlMCh MPOU3BOJIBHOTO yria yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE

GyHKIHH.
YpaBHeHUs] U HEPABEHCTBA
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OnepupoBaTh NOHATUAMHU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMoOHAIBHOE, UPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoinonHATe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUH U peniaThb
TPUTOHOMETPUYECKHE YPABHEHUS.

BoimonHsaTe npeoOpa3oBaHUs LEIbIX, PalMOHAIBHBIX W HppalMOHAIbHbBIX
BBIDAKEHM W pellaTb  OCHOBHBIE  TUIBI  LENbIX, PALUOHAIBHBIX U
UPpalOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHUS U HEPABEHCTBA IS PEILECHUS MaTEMAaTHYECKUX 3a]1a4
¥ 3371a4 U3 Pa3IMYHBIX 00JIacTel HAYKHU U PEAIbHOM KU3HU.

MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIDAKCHHSI, YPAaBHEHMs, HEPABEHCTBA II0 YCIOBUIO 33Ja4yH, HCCIEAOBAThH
IOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKkun

OnepupoBath MOHATUAMU: (PYHKIHUSA, CIIOCOOBI 3a/laHusd (PYHKIMH, 00JacTh
ONpeeieHUs] U MHOXKECTBO 3HaueHM (PyHKIuH, Tpaduk (yHKUHUHU, B3aUMHO
oOpaTHbie (DYHKIIMH.

OnepupoBaTth MOHATUSMU: YETHOCTb W HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduky GyHKUMNA JUIsl peILICHUs] YpaBHEHUH.

Crpoutb M uuTath rpaduKu TUHEHHON (QYHKIUHU, KBAAPATUUYHON (DYHKIINH,
CTENEHHOM (PYHKIIMH C LIeJIbIM MOKa3aTesIeM.

Ucnonw3oBate rpaduiku QGyHKIMA Ui  UCCIIENOBAHUS MPOIECCOB U
3aBUCUMOCTEN MpHU PEHICHUM 3a/ad U3 IPYruX y4eOHBIX MPEIMETOB U PealbHOU
KU3HH; BbIpaXaTh (hOpMyrIamMHu 3aBUCUMOCTH MEXK]y BEJIMYMHAMHU.

Havana maTeMaTH4ecKOro aHaJm3a

OnepupoBaTh MOHATUSMHU: IOCJIEIOBATEIbHOCTh, apudmeTHyeckas H
reOMEeTpUYeCKas POrpeCCU.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBAIOIIAsg TIE€OMETPUUYECKAS
nporpeccusi, cymma 0eCKOHEYHO yObIBaIOIIeH reOMETPHUECKON MPOTPECCHH.

3amaBarh MOCIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOWCTBA NOCIENOBATENBHOCTEN U IIPOTPECCUM I PELICHUS
peanbHBIX 3a/1a4 NPUKIAJTHOTIO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath NOHATUSMU: MHOXECTBO, ONEPALIMH HAJl MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar Julsl  ONUCaHUs
peanbHBIX IPOLIECCOB M SIBICHWM, NMpPU PEIICHHH 3a7ad M3 APYTUX Yy4deOHBIX

IPEAMETOB.
Onepatop 340 000 "KomnaHus "TeH3op"
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OnepupoBaTh TTOHATHSMU: onpeeIeHHE, Teopema, CIIEJICTBUE,
JI0Ka3aTeIbCTRO.

11 KJIACC

Yucaa v BBIYMCICHUA

OnepupoBaTh MOHATHUSMU: HATypaJbHOE, IEJ0€ YHCIO; HCMIOJIb30BaTh
IIPU3HAKU JICJIMMOCTH LIEJIBIX YKCEJN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXUTEIN
JUISL pELICHUS 3a1a4.

OrneprpoBaTh MOHATHEM: CTEIIEHB C PAIMOHATBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUSMU: JIOTapU(PM YUCIA, JIECATUYHBIE M HATypajbHbIE
Jorapu@mbl.

YpaBHeHUs] 1 HEPABEHCTBA

[IpumensTh  CcBOMCTBa CcTenmeHW i NpeoOpa3oBaHUs  BbIPAKECHUM;
ONEPUPOBATh MOHATUSAMH: MOKA3aTEIbHOE YPAaBHEHHUE W HEPABEHCTBO; PEIIATH
OCHOBHBIE THUIIbI ITIOKa3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Beimonuate mpeoOpa3oBaHus  BhIpOXKEHUH, COACPKAIMMX JIOTapU(PMBI;
OTIEPUPOBATH MOHATUSIMU: JIOTApUPMUUECKOE ypaBHEHHUE U HEPABEHCTBO; peIlaTh
OCHOBHBIE THUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts pemenust npocTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMHU: CUCTEMA JIMHEWHBIX YPaBHEHUU U €€ PEIICHUE;
WCII0JIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3aa4.

Haxonuth penieHuss mpoCTEUIINX CUCTEM M COBOKYITHOCTEN pPAIlMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MonaenupoBaTh peajdbHble CHUTyallMM Ha SI3bIKE aireOpbl, COCTaBIATH
BBIPQKCHUS, YPABHEHHS, HEPABEHCTBA M CHUCTEMbl MO YCIOBHUIO 3aJ]1auH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJIENH C UCIIOIb30BaHUEM alllapaTa ajreopsl.

DOyHKUHUA U rpaduKu

OnepupoBaTh TMOHATUAMH: TEpUOAWYECKas  (DYHKIUS, TMPOMEXKYTKH
MOHOTOHHOCTH (DYHKIMM, TOYKH DOKCTpemMyMma (yHKOWHM, HauOoJbIIee U
HavMEHbIIEe 3HA4YeHUs (YHKIUM HA TPOMEKYTKE; UCIOIb30BaTh UX IS
uccienoBaHus (PYHKINH, 3aJaHHOU TPaUKOM.

OnepupoBaTh MOHATUSAMH: TpadUKH TOKA3ATEIbHOW, JOrapupMUIECKON U
TPUTOHOMETPUUYECKUX (DYHKIMI; N300paxaTh UX HA KOOPJMHATHOW TUIOCKOCTH U
VICIIOJIB30BATh JUISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300pakath Ha KOOPAWHATHOW TUIOCKOCTU TpadUKH JTUHEHHBIX YpaBHEHUN
Y MCMOJI30BaTh UX ISl PELICHUSI CHCTEMBI JIMHEUHBIX YPABHEHHUI.

Onepatop 3710 000 "KomnaHus "TeH3op"
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Ucnonb3oBate rpaduku (QYHKIUNA JUIsi  UCCIEAOBAHUS TIPOIECCOB U
3aBUCUMOCTEH U3 APYTUX yUEOHBIX JTUCITUTUITUH.

Havana MaTeMaTH4eCcKOro aHajamu3a

OnepupoBath MOHATUSIMH: HEMPEPbIBHASL (DYHKIUS; TPOU3BOAHAS (DYHKIINU;
UCIIOJIb30BaTh TEOMETPUUECKUN U PUINYECKHUI CMBICT TPOU3BOAHON ISl PEIICHMUS
3a/1au.

HaxonuTe mpon3BoHbIE JIEMEHTAPHBIX (PYHKIIUHN, BEIYUCIATH TPOU3BOIHbIE
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITUH.

Hcnonb3o0BaTh MPOU3BOAHYIO AJIs UCCIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSITh PE3yJIbTaThl UCCIIEIOBAHUS K MOCTPOEHUIO TpaduKOB.

Hcnonp30BaTh NPOM3BOAHYIO ISl HAXOXKIACHUS HAWIY4YLIEro PEIICHUS B
MPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-PKOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3Hass W  MHTErpayl; IOHUMATh
reOMETPUYECKUN U (PU3MUECKUN CMBICI MHTErpaa.

Haxoautk mepBooOpa3Hbie 3JIeMEHTapHBIX (YHKIIHMI; BBIUUCIATH WHTETPa
no Gopmyne Herotona—Jleitouuiia.

Pemate nmpuknanHele 3aadd, B TOM YHUCJIE COLHAIbHO-3KOHOMHYECKOIO M
(du3nuecKoro xapakrepa, CpeCcTBaMU MaTEMAaTUYECKOTO aHAJU3A.

Onepatop 3710 000 "KomnaHus "TeH3op"
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10 KJIACC
N KoimmuecTBo yacoB DJIeKTPOHHbIE
n/-n HaumeHoBaHuUe pa3ieioB M TeM NPOTrPaMMBbI B Kontpo | Ilpaktu | (uudposbie)
cero JbHbBIE qyeckue o0pa3oBaTe/bHbIE
padoTnl | padoTHI pecypchl
1 MHoecTBa palOHaJIbHbIX U JCHCTBUTEIBHBIX YHCEIL. 14 1 bu6munoreka [JOK
ParmonansHble ypaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
bu6mmoreka [{OK
2 Oyukiuu U rpaduku. CTeneHsb C MelbIM MoKa3aTeaeM 6 https-/m.edso0.ru/1568aba3
3 ApudmMeTnueckuii KOpeHb N—0i CTETICHH. 18 1 bubmoreka [{OK
HppanmoHaibHble YpaBHEHHUS 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
®opmyibl TpUroHoMeTpuu. TpuronomeTpuyeckue bubnmnoreka L{IOK
4 22 1
ypaBHEHUS https://m.edsoo.ru/1568aba3
5 H . 5 bu6munoreka [JOK
OCHECAOBATEILHOCTH H HPOTPeecHit https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 0600IIeHNE, CHCTEeMAaTH3AIIUSI3HAHUM 3 1 bubmmorexa LIOK
P ’ B ’ t https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0
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11 KJIACC
KoimmyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontpoabnbie | Ilpaktuuyeckue | (unpposbie)
n/m | mporpamMmsl Bcero
padoThI padoThI oOpasoBaTe/bHbIE
pecypcsl
1 HarypansHble U Lienable yncia 4 bubmorexa [OK
P © 1 IEIpIC Hue https://m.edsoo.ru/fl1c4afd
) I(EITiHCHB c paHI/IZ)HaJ';BHI)IM rl;OII:aSaTGHeM. y . Butmiorexa [OK
ORASATCILHA QYK LIOKASATCIbHAE https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
5| Toramimmmcctne yuammenna 15 ) BuGmorera LIOK
P P https://m.edsoo.ru/fl11c4afd
HEpPaBEHCTBA
sl NI B
P P P https://m.edsoo.ru/fl1c4afd
HEpaBEHCTBA
bu6 K
S IIpoussoanas. [Ipumenenue npons3BoaHON 24 1 hgp?;;;;.eeﬁ;i?ru /£11cdafd
6 Hurerpan u eronpruMeHEeHUS 10 1 Bubmorexa [OK
P CTOTPHMEHE https://m.edsoo.ru/fl11c4afd
! CucreMsl ypaBHEHUH 17 1 bubmorexa [OK
yp https://m.edsoo.ru/fl11c4afd
8 [ToBTOpenwue, 06001IIEeHNE, 11 1 bubnmoreka [JOK
CHCTEMATU3AIASI3HAHU I https://m.edsoo.ru/fl1lc4afd
OBIIEE KOJIMYECTBO YACOB I10 102 7 0
ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

Marematuka: Anredpa u Hadana Matrematuaeckoro ananusa 10-11 kiacc. ba3oBblii ypoBeHb:
yueOnuk / Anumos L A., Konsrun FO.M., TkaueBa M.B. u npyrue— M.: AkunoHepHoe
obmectBo «M3narenbcTBo «IIpocBenienney

METOINYECKHUE MATEPHUAJIBI VI YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HNHTEPHET

http://resh.edu.ru/ - OGpa3oBarenbHBIH MOpTaT «POCCHIICKast SJCKTPOHHAS IIKOJIa

https://lesson.academy-content.myschool.edu.ru/

- bubmnoreka [IOK

http://www.edu.ru/ - Poccuiickoe oOpa3zoBanue- (enepaibHbIi MOpTaT

http://www.ege.edu.ru/ - Odununansusiii caiir EI'D

http://www.fipi.ru/ - Marepuanst EI'D u THA

http://www.math.ru - Komiekius KHUr, BUICO-ICKIUH, TOA00pKa 3aHUMATEIbHBIX

MaTemaruueckux gaktoB. MHpopmanus 00 onuMnuagax, HayqHbIX IIKOJIAX IO MaTEMaTHKeE.

Menuareka

http://school-collection.edu.ru - Xpanuwiie eIHHON KOUIEKIIHU [H(GPOBHIX

00pa3oBaTeIbHBIX PECYPCOB, TJE MPEACTABICH MIUPOKHUIA BBIOOP AJIEKTPOHHBIX MTOCOOU

http://fcior.edu.ru - XpaHuauBIe HHTEPAKTUBHBIX JICKTPOHHBIX 00pa30BaTEIbHBIX

pecypcos.

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMMCHIO
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