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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma yueOHOTO mpeamera «Anrebpa W Hauajga MaTeMAaTHYECKOTO aHAIM3ay»
quist 11 kilacca coctaBiieHa HA OCHOBE HOPMAaTUBHBIX JIOKYMEHTOB:
-penepanbHOTO rOCyapCTBEHHOr0 00pa30BaTEeNbHOTO CTaHAapTa CpPEIHEro o0urero
o0pa3zoBaHus;
- yuebHoro oopazoBarenbHOro iana MbOY «Jluneii N3y na 2023-2024 yueOHbIi rog;
- r0JI0BOTO KayieHapHoro yueoHoro rpadpuka MBOY «Jlumeit Ne3» na 2023-2024 y4eOHbBIN TOI;
- IOJIOXKEHHS 0 paboueil mporpamme MpeaIMeToB, KypcoB,
- ¢enepanbHOro nepeyHsi yueOHUKOB, PEKOMEHIOBAHHBIX (JOMYIICHHBIX) K MCIOIB30BAaHUIO B
oOpa3oBaTeIbHOM  IIpollecce B OOpa3oBaTENbHBIX  YYPEXKACHUAX,  peaU3yIoLIue
oOpa3oBaTeNbHBIE TMPOTPaMMBbl  O0IIEro 00pa3oBaHMA UM HMEIOMIUX TOCYJapCTBEHHYIO
AKKpeIUTalMIO U Y4eOHO-METOINYECKUX IOKYMEHTOB:
- IPOrpaMMBbI 17151 0011Ie00pa30BaTeNbHbIX HIKOI : Anredpa 1 Hayajla MaTeMaTH4YeCKOTo aHaIn3a.
CoOopHuk pabounx mporpamm. 10—11 kmaccsl : y4ed. mocoOue ansi yuuTenei oomeo0pa3oBar.
opranu3anuii : 6a3oBblii u yrnyon. ypouu /coct. T. A. BypmuctpoBa. — M. : Ilpocsemienue,
2016.

ABTOpckasi mporpamMma «Anredpa v Hadajga MmaTemaruueckoro asanuza 10-11 kmacce»
aBTopa C.M. Hukonbckoro paccuntana Ha 85 4. B rox (2,5 4. B Hezemo 06a30BbIid ypoBeHb); 136
4. B roJ1 (4 4. B HECIIO YIIyOJICHHBIN YPOBCHB).

Pabouas nporpamma nmo Anrebpe u HadaisaM MaTeMaTHYECKOTO aHaju3a COCTaBleHa Ha 68
4. B ToJ (2 4. B Hezemto 6a30BbIi ypoBeHb); 1024. B rof (3 4. B Helet0 yriryOJIeHHBIH YPOBEHB).
¢ yueToM paboueit mporpammel Bocriutanust MbOYVY Jluteit No3.

PabGouas mporpamma mpexycMaTpuUBaeT pealu3alMio  CoAepKaHUS (YACTUYHO WU
MOJHOCThIO) B JAMCTAaHIMOHHOM (QopMare ¢ HpUMEHEHHEeM IM(POBBIX 00pa30BaTENbHBIX
pecypcoB
(https://www.yaklass.ru/ , https://uchi.ru/ , https://edu.skysmart.ru/ , https://www.mos.ru/city/proj
ects/mesh/ , https://resh.edu.ru/).

YuebHo - METOAUYECKUH KOMILJIEKT:

1. Anrebpa u Havanma aHamu3a: YueO. mis 11 k. oOmieoOpasosar. yupexaenuii / C.M.
Huxonbckuit, M.K. TTotanos, H.H. Pemernuxos, A.B. llleBkun. - M.: IIpocemienue, 2016.

2. AnreOpa u Hauvana ananm3a: wmakt. marepuansl mius 11 xin. / M.K. Iloramos, A.B.
[IIeBkuH. - M.: IIpocBemenne, 2016.

3. [Tocob6ue mis moaroroBku Kk EI'D.

JJIeKTPOHHBIE PecypcehI:

1. http://school-collection.edu.ru- Enunas komtekuus 1UGpPOBBIX  00pa3oBaTEIbHBIX
pecypcos

2. http://fcior.edu.ru- denepaabHbIii HEHTP UHPOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB

(PLIVOP)

http://www.exponenta.ru- O6pa3oBaTeIbHbIH MaTEMAaTHUYECKUI CalT

http://mirmatematiki.ru [Tpe3eHTaiuu mo MaTemMaTuke, aredpe U reOMeTpUU

https://oge.sdamgia.ru/- O6pa3oBarenbHbIH TOPTA IS TOATOTOBKH K 9K3aMeHaM

http://fipi.ru/ - dexepanbHbI HKHCTUTYT MEJArOTHYECKUX U3MEPEHHUN
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IInanupyemble pe3y/bTaThl OCBOCHHS Y4eOHOI0 peaMera

JIuyHOCTHBIE, MeTanpeIMeTHbIE U NpPeIMeTHbIe Pe3yJbTAThHI 0CBOEHU
Kypca
[IporpamMma mo3BoJsieT JOOMBATHCSA CIEAYIOIIUX pPE3yJIbTaTOB OCBOEHHUS 00pa3oBaTeNbHOM
POTPaMMBbI CpeHEero o01ero oopa3oBaHus:

1) B IMYHOCTHOM HAlpaBICHUU:

e chopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH; KPUTUYHOCTH MBILIUICHUS, YMEHHUE pACIO3HABATh JIOTMUYECKU
HEKOPPEKTHBIE BHICKa3bIBaHUS, OTINYATh TUIIOTE3Y OT (paKTa;

® TOTOBHOCTb M CIIOCOOHOCTb BECTHU IUAJIOr C JAPYTUMHU JIOAbMH, TOCTUraTh B HEM
B3aMMOIIOHUMAaHMSI, HaXOJUTh oOurue Lenu
U COTPYJHHUYAThH B UX JIOCTUKEHUHU;

® HaBBIKM COTPYJAHHMYECTBA CO CBEPCTHHKAMH, IETbMH MJIAJLIET0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTelbHOM,  OOIIECTBEHHO  MOJE3HOW,  ydeOHOo-
HCCIIeIOBATENbCKOM, POSKTHOM U APYTUX BHUIAX JIEATEIbHOCTH;

® TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSHKEHUM BCEW KHM3HU; CO3HATEIbHOE OTHOIIEHHWE K HENPEPbIBHOMY
00pa30BaHHUIO KaK YCIIOBHIO YCHEIIHOW NpoQecCHOHaIbHOW U OOIIeCTBEHHOMN
NeSITENIbHOCTH;

® DOSCTETHYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OSCTETHKY ObITa, HAY4YHOTO U
TEXHUUYECKOT0 TBOPUYECTBA;

® OCO3HAHHBIM BBIOOp Oynaymer mnpodeccurn W BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX  KHM3HEHHBIX IUIAHOB; OTHOIIEHHE K  Mpo(dhecCHOHATIbHON
JESTeIbHOCTH KaK BO3MOYKHOCTH YYaCTHsl B PEIEHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, 00Ie-HAMOHAIBHBIX IPOOIIEM.

2) B METanpeIMETHOM HaNpPaBICHUH

® YMEHHME CaMOCTOSTEIBHO OIPEAEIATh LENHU JIEATENbHOCTH U COCTABIATH IIJIaHBI
NESTENbHOCTH; CaMOCTOSITEIILHO OCYILIECTBIIATS, KOHTPOJIMPOBaTb U
KOPPEKTUPOBaTh JAESITEIbHOCTh;, HCIOJIb30BaTh BCE BO3MOXHBIE PECYpChl s
JOCTUKEHHSI TIOCTAaBJICHHBIX Il€JIed W pealu3alliyd IJIaHOB JIeATEIbHOCTH;
BBIOMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUIX;

e yMEHHE MPOAYKTHUBHO OOIIATHCS M B3aMMOJAEHCTBOBATH B MpOIECCE COBMECTHOM
NEeSTeIbHOCTH, YYUTHIBATh TMO3UIMHM JPYTUX  YYaCTHUKOB  JAESTEIbHOCTH,
s dexTuBHO paszpenars KOHOIUKTHI;

® BJaJCHHE HaBbIKAMM IO3HABATEIbHOU, Y4eOHO-MCCIEA0BATENBCKOM U MPOEKTHON
NeSITeIbHOCTH, HAaBbIKAMU pa3pelieHus MpodeM; COCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB pEUIeHHsI MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

® TOTOBHOCTb U  CHOCOOHOCTH K  CaMOCTOSITEIbHONH  MH(OPMALMOHHO-
MO3HABATEIbHOMN JEATEIbHOCTH, BKJIIOYAsi YMEHUE OPUEHTUPOBATHCSA B PA3ITMUHBIX
MCTOYHUKAX UHPOPMAIMH, KPUTHUECKH

® OIIGHUMBaThb W HHTEPIPETUPOBATh HHPOPMALMIO, MOTYyYaEMYI0 M3 Pa3IUYHbIX
HUCTOYHUKOB;

® yMEHHE WHCIOJNb30BaTh CpPEACTBa MH(MOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX
texHoioruil (manee — UMKT) B pemieHMM KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX U



OpPraHU3aIlMOHHBIX 33J]ad C COOJIIOJCHHEM TpPeOOBaHUN SPrOHOMUKHU, TEXHUKU
0€30MaCHOCTH, THUTHEHBI, PECYpPCOCOEPEIKEHHsI, MPABOBBIX U ITUYCCKHX HOPM,
HOPM HMH(OPMAIIMOHHON 0€30MMaCHOCTH;

® BJIQJICHHE S3BIKOBBIMH CPEACTBAMHU — YMEHHE SICHO, JIOTHYHOM TOYHO H3JIarath
CBOIO TOYKY 3pCHU:, UCIIOJIB30BATh a/ICKBATHBIC A3LIKOBBIC CPCACTBA,

e BJIAJICHHC HABBIKAMHU IMO3HABATEIbHOW PE(IICKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JCUCTBUI M MBICIUTEIIBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBaHHA, TPAHUIL
CBOCTO 3HAHMA W HC3HAHHA, HOBBIX IIO3HABATCJIBHBIX 3aJad MW CPCACTB HUX
JOCTUKCHUA.

3) B IpPEeIMETHOM HAIPaBJICHUU

e chOpMHPOBAHHOCTH MPEACTABICHUN O HEOOXOAMMOCTH JI0KA3aTEIbCTB TPH
000CHOBAaHUU MaTEMaTHYECKUX YTBEPKACHUN M POJIH AKCHOMATHKH B IIPOBEICHUN
JNEYKTUBHBIX PACCYKIICHUM;

e chopmMHpOBaHHOCTH MOHATUWHOTO amIapaTa o OCHOBHBIM pa3zesiaM Kypca
MaTEeMaTHKH; 3HAHUI OCHOBHBIX TEOPEM, GOPMYI U YMEHUS UX PUMEHSATh; YMEHHS
AOKa3bIBATh TCOPCMBI U HAXOJUTh HCCTAHAAPTHLIC CHOCO6I)I pelICHUA 3a1a4,

e chopMHPOBAHHOCTH YMEHUI MOJICTUPOBATH peaibHble CUTYAIlUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIN, UHTEPIPETUPOBATH NOJYYCHHBIN PE3YJIBTAT;

e chOpPMHPOBAHHOCTH MPEICTABICHUH 00 OCHOBHBIX TOHATHSIX MaTEeMAaTHYECKOTO
aHaJM3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTePU30BaTh OBEACHUE
(GyHKIUH, UCIIOJIb30BaHKE TTOYUYEHHBIX 3HAHUH /171 ONMCAHUS M aHaTN3a pealbHbIX
3aBHCHUMOCTEH;

® BJIAJICHUE YMEHUSAMH COCTABIICHUS BEPOSATHOCTHBIX MOJEJEH 10 YCIOBUIO 3a7a4u U
BBIYHCIICHHS BEPOSTHOCTH HACTYIUICHUS COOBITHIA, B TOM YHUCIIE C IPUMEHEHHUEM
(hopmMys KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; UCCIIETIOBAHUS
CJ'[y‘IaI\/JIHBIX BCJIIMYMH U UX PACTIPCACIICHHUA

3JEMEHTHI TEOPUU MHOKECTB U MATEMATUYECKOM JJOTUKH

Bbmycmmk Haywumcs:

CBOOOIHO ONIEPUPOBATH MOHATHIMU: KOHEUHOE MHOXKECTBO, 3JIEMEHT MHOXECTBA,
OJMHOXECTBO, IlepeceueHne, 00beIMHEHNE U Pa3HOCTh MHOXKECTB, YUCIIOBBIE
MHO>€ECTBA HA KOOPJAMHATHOM NPSIMOM, OTPE30K, MUHTEPBAIL, IOJYHHTEPBAII, IPOMEKYTOK
C BBIKOJIOTOH TOUKOH, rpaduueckoe MpeCTaBIeHNe MHOKECTB HA KOOPUHATHON
IUIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEUNUCICHUEM U XapAKTEPUCTUUYECKUM CBONCTBOM;
OIIEPUPOBATH MOHATUAMMU: YTBEPXKACHUE, OTPULIAHUE YTBEPIKACHUS, UCTUHHBIE U
JIOXKHBIE YTBEPIKJICHUs, IPUYMHA, CIIEICTBUE, YACTHBIN ClTyyail 001Iero yTBepKIeHHs,
KOHTPIPHUMED;

IIPOBEPATH IPUHAIIEKHOCTD DJIEMEHTA MHOXKECTBY;

HaXOJUTh NepeceyeHre U 00beIMHEHNE MHOXKECTB, B TOM YHCIIE NPEICTaBIEHHBIX
rpaduyecky Ha YMCIOBOM MPAMOIN U Ha KOOPAMHATHOM MIIOCKOCTH;

IPOBOJUTH JJOKA3aTeIbHbIE PACCYKIACHUS A1 0OOCHOBAHUS HICTUHHOCTH yYTBEP KJICHHH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

MCII0JIb30BaTh YUCJIOBbIE MHOXKECTBA HA KOOPJUHATHOMN NMPSIMON U Ha KOOPAUHATHOM
MJIOCKOCTH JIJIsl OMMCAHUS PeasIbHBIX MPOLECCOB U SIBJICHUN;

MPOBOAMTH JOKA3aTENIbHbIE PACCYKICHUS B CUTYalUsIX TOBCEIHEBHOM JKU3HU, IPU
pellIeHny 3a7a4 U3 IPYTUX IpeMETOB



Bbll’lyCKHuK noJyuum 603MONHCHOCHb HAYUUMDBCA:

ONCpHUPpOBATh MOHATHUEM ONIPEACICHNA, OCHOBHBIMH BHJaMU OHpG,Z[CJ'ICHPIfI, OCHOBHBIMHU
BHUJAMHU TCOPEM;

MMOHUMATh CYTb KOCBCHHOI'O NOKA3aTCIbLCTBA,

ONCpHUPOBATh NOHATUAMHA CUETHOI'O U HECUCTHOI'O MHOXKCCTBA,

MMPUMCHATDb MCTO MaTeMaTHYeCKOM HHIAYKOWHW OJId IPOBEACHUA paCCY)KI[eHI/Iﬁ u
A0Ka3aTCIbCTB U IIpHU pECIICHUHU 3a/1a4.

B nosceonesnoii sorcuznu u npu uzyyeHuu Opyeux npeomemos:

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK U SI3BIK JIOTUKH JIJIs1 OITUCAHUs
pealibHBIX MPOLECCOB U SBJICHUH, IPU PEHICHUU 33]]a4 JPYTUX YYEOHBIX MPEIMETOB

YUCJIA U BBIPAYKEHU A

Boinycknuk nayuumcesa:

CBOOOHO ONEPUPOBATH MOHATUSMU: HATYPATLHOE YUCIIO, MHOXKECTBO HATYPaJIbHBIX
YHCell, [eJI0C YUCII0, MHOXKECTBO IIEJIBIX YHCEell, OOBIKHOBEHHAS JPO0b, NECITHIHAS
JIpo0b, CMEIIAHHOE YHCJI0, PALIMOHAIIBEHOE YUCIIO, MHOXKECTBO PAIMOHAIBHBIX YHCE],
UPPAIMOHATIEHOE YHCIIO, KOPSHB CTENEHH N, ACHCTBUTEIHLHOE YHCIIO0, MHOKECTBO
JICHCTBUTEIILHBIX YUCEIl, FECOMETPUYICCKAsi HHTEPIPETALIUS HATYPAIbHBIX, IIEJIbIX,
PaIMOHATILHBIX, ICHCTBUTEIILHBIX YHCET;

MOHUMATh U OOBSICHATH Pa3HUILY MY MO3UIIMOHHOW U HETTO3UIIMOHHON CUCTEMaMu
3aMKMCH YHCET;

MIEPEBOUTH YMCIIA U3 OJHON CUCTEMBI 3aITUCH (CUCTEMBI CYHCIICHUS) B IPYTYIO;
JIOKA3bIBaTh M UCIIOJIb30BATh MIPU3HAKHU JCITUMOCTH CYMMEI M IPOU3BEACHUS ITPU
BBITIOJTHCHUH BBIYMCIICHUI M PEIIICHUH 3a/a4;

BBITIOJTHSATE OKPYTJICHHE PAIIMOHATBHBIX W HPPAITMOHATLHBIX YHCEN C 33JaHHOM
TOYHOCTBIO;

CpPaBHHBATh JICHCTBUTENbHBIE YUCIIA PA3HBIMU CIIOCOOAMH;

YIOPSAOYMBATH YMCIIA, 3alIMCAHHBIE B BUJIE OOBIKHOBEHHOM U IECATUYHOM IpoOH, yuca,
3aMKrCcaHHbIe ¢ UCTOF30BaHNEM apru(PMETHIECKOTO KBAAPAaTHOTO KOPHS, KOPHEH CTEeTeH!
Oounplie 2;

Haxoauth HOJ/] 1 HOK pasnbiMu ciocobaMu U UCTIONB30BaTh UX MPHU PEIICHUH 3aa4;
BBITIOJTHATH BBIYUCIICHUS U TIPe0Opa30BaHuUs BRIPAKESHUM, COJIEPKAINX JeHCTBUTEIbHBIC
qKclia, B TOM YKCJIe KOPHU HATYpaJbHBIX CTETICHEH;

BBITIOJTHATH CTAHIAPTHBIC TOXK/IECTBEHHBIC TPEOOPA30BAHUS TPUTOHOMETPHICCKHUX,
Jorapu(pMHUECKUX, CTETIEHHBIX, UPPAIIMOHAIBHBIX BBIPAKEHUH.

B noeceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:

BBITMOJHATH U OOBSCHATH CPABHEHHE PE3YJIbTATOB BHIYMCIECHUHN NPU PELLICHUN
MMPAKTUYCCKUX 3aaa4, B TOM YHCJIC HpI/I6J'II/I)KeHHBIX BI)I‘H/ICJ'I@HPH?I, HCIIOJIB3Yys pa3HbIC
CrocoObl CpaBHEHMUI;

3alUCbIBaTh, CPAaBHUBATL, OKPYTJIATH YN CJIOBBIC JaHHBIC PCAJIBHBIX BEJIMYUH C
UCIIOJIb30BAHUEM PA3HBIX CHCTEM U3MEPEHHUS;

COCTAaBJISITh M OIICHUBATH Pa3HBIMH CIIOCOOAMU YHCIIOBBIC BHIPAKEHUS ITPU PEIICHUN
NPaKTHYECKHUX 33a]a4 M 33/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB

Bbmycmum ROJiydum 603MOINCHOCHb HAYUUMbCA?

CBO60I[HO ONCprUpOBaATh YUCIIOBBIMHU MHOKCCTBAMU IIPpU PCIICHUU 3a1aY,

IMMOHUMAThb MPUYHNHBI U OCHOBHBIC HACHU PACIIUPCHHA YHCIIOBBIX MHOXKCCTB,

BJIaACTb OCHOBHLIMU MMOHATHUAMHA TCOPUU ACIUMOCTH IPHU PCIICHUU CTAHAAPTHBIX 3a1a4d
HUMETh 0a30BbIC MPpEACTAaBJICHUA O MHOXKCCTBC KOMIIJICKCHBIX YUCCIT;



e CcBOOOJHO BBIMOJIHATH TOXAECTBEHHbIE MPEOOPa30BaHUs TPUTOHOMETPHUECKHUX,
Jorapu(pMHUECKUX, CTETIEHHBIX BBIPAXKECHU;

e BrianeTh Gpopmynoii 6mHomMa HeloToHa;

e [IPUMEHSTH MPU PELICHUHU 3a]1a4 TeopeMy O JuHeiHoM npeactasienn HO/I;

® [IpUMEHSATH NPH pemeHny 3a1ad Kuraiickyto TeopeMmy 00 ocTaTkax;

e [IpUMEHSATH NpU peleHuH 3a1a4 Manyro teopemy depma;

® yMETh BBINOJHATH 3alMCh YHCIIA B TO3UIIMOHHOM CUCTEME CUUCIICHNUS;

® [IPUMEHSTH [IPH PEIICHUH 3a7a4 TEOPETHKO-YHCIOBbIE (DYHKIMH: YHCIO U CyMMa
JnenuTenei, GyHkmuo Diiepa;

® [IPUMEHSTH MIPHU PEIICHUH 3a/1a4 IIEMHbIEe 1po0u;

® [PUMEHSTH NPU PELICHUH 33/1a4 MHOTOUWICHBI C IEHCTBUTENbHBIMU U LEIBIMU
koa(urmenTamu;

® BJAJICTh MOHSATUIMU IPUBOJIUMBINA U HEMTPUBOAUMBIM MHOTOUJIEH U MPUMEHSTH UX MPU
pEIlIeHUH 3a/1a4;

® [IPUMEHSTH IPH pemeHny 3a1a4 OCHOBHYIO TEOpEMY anreOphl;

YPABHEHUA U HEPABEHCTBA
Buinycknuk nayuumcsa:

e cBOOOJHO ONEPUPOBATH MOHATHAMU: YPAaBHEHHUE, HEPABEHCTBO, PABHOCHIIbHbIE
YPaBHEHUS U HEPABEHCTBA, YPABHEHUE, SBIIIONIEECS CIEACTBUEM APYroro ypaBHEHMS,
YpaBHEHMsI, PABHOCUJIbHBIE HA MHOXECTBE, pAaBHOCUJIbHbIE NIPE0Opa3oBaHUs ypaBHEHUH;

e pelaTrh pa3Hble BU/bl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YUCJIE HEKOTOPHIE
ypaBHeHHs 3-ii U 4-i1 cTenenei, JpoOHO-paOHAIBHBIE U UPPALMOHATIBHEIC,

® OBJIQJIETh OCHOBHBIMM TUIIAMU MOKa3aTeJIbHbIX, JIOTapU(PMUUECKUX, UPPALIMOHATIBHBIX,
CTEIEHHBIX YPABHEHUN U HEPABEHCTB U CTAaHIAPTHBIMUA METOAAMU UX PELICHUHN U
IIPUMEHSATH UX IIPU PELICHUU 33/1a4;

e [IPUMEHATH TeOpeMy be3y K peleHuto ypaBHEeHUN;

e TPUMEHATH TeopeMy Buera [1s peleHns HEKOTOPBIX YPaBHEHUH CTEIICHU BBILLIE BTOPOH;

® [IOHMMAaTh CMBICJ TEOPEM O PAaBHOCHJIbHBIX M HEPABHOCUIIbHBIX TPE0Opa30BaHUIX
YPaBHEHUI U yMETh UX JOKa3bIBATh;

e BJaJIeTh METOJAaMH PELICHHs YpaBHEHU, HEPAaBEHCTB U UX CUCTEM, YMETh BHIOMPATh
METO/1 peleHus U 000CHOBBIBATh CBOM BBIOOD;

® CIIOJIB30BAaTh METOJl MHTEPBAJIOB JUIsl pEIICHUsI HEPAaBEHCTB, B TOM YHUCIIE IPOOHO-
PAlMOHATIBLHBIX U BKJIIOYAIOIIUX B €051 UppalliOHAIbHbIE BRIPAXKECHUS,

e pemarh anreOpanyeckue ypaBHEHHs 1 HEpAaBEHCTBA U UX CUCTEMBI C TapaMeTpamMu
anreOpandeckuM U rpapuuecKuM METOJaMu;

e BJAJETh Pa3HBIMH METOJAMH JOKA3aTEIbCTBA HEPABECHCTB;

e pelaTh ypaBHEHUS B LIEJBIX YUCIAX;

e 1300pakaTh MHOKECTBA Ha MJIOCKOCTH, 33/1aBa€Mbl€ YPaBHEHUSIMH, HEPABEHCTBAMH U UX
CUCTEMaMU,;

e CcBOOOJHO HCIIOJIB30BATh TOKJECTBEHHBIE IPE0OPA30BaHUS IPU PEILICHUU YPaBHEHUH U
CHUCTEM ypaBHEHUU

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

® COCTaBJIATH U pelIaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PEILLIEHUU 3a]1a4
JPYTuX y4eOHBIX IIPEAMETOB;

®  BBINOJHATH OLEHKY MPaBIOINOI00Us PE3YIIbTATOB, MOIY4YaeMbIX NP PEILICHUH
Pa3IMYHBIX YPaBHEHUH, HEPABEHCTB U UX CUCTEM IPHU PEIICHUH 3a/1a4 JPYTUX y4eOHBIX
IIPEAMETOB;



COCTaBJISITh M pellaTh YpaBHEHUS U HEPABEHCTBA C MapaMeTpaMHU MPH PELICHUH 3a]1a4
JIPYTUX y4eOHBIX MPEIMETOB;

COCTaBJISITh YPABHEHHE, HEPABEHCTBO UJIM UX CHUCTEMY, OMUCHIBAIOLINE PEATbHYIO
CUTYAIIMIO WU NPUKIAJHYIO 33/1a4y, HHTEPIPETUPOBATH MOJYUYEHHbBIE PE3YJIbTATHI;
MCIOJIb30BaTh IPOrPaMMHBIE CPEJICTBA IPU PEIICHUHU OTJENbHBIX KJIACCOB YPABHEHUN U
HEPABEHCTB

BblnyCKHllK noJiydum 603MONCHOCMb HAYUUMbCA?

CBOGOI[HO ONpCACIIATh THUIL U BBI6I/IpaTL MCTO/] PCHICHUS IMOKAa3aTCIbHbBIX U
Jorapu(pMHUUECKUX YPaBHEHUH M HEPABEHCTB, HPPAIIMOHAILHBIX YPAaBHEHUH 1
HEPABEHCTB, TPUTOHOMETPUUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;
CBOOOJIHO peuIaTh CUCTEMBbI JIMHEHHBIX YPaBHEHUIA;

pelaTe OCHOBHBIE TUIIBI YPABHEHUI U HEPABEHCTB C I1apaMETPaMU;

IIPUMEHATH [IPY pELICHNN 3aa4 HepaBeHcTBa Komu — byHsAkoBckoro, bepnyiny;
MMETBH MPEICTABICHUE O HEPABEHCTBAX MEXKY CPEAHUMHU CTEIICHHBIMHU.

®YHKLUU

Buinycknuk nayuumca:

BJIAJICTh MMOHATUSAMU: 3aBUCUMOCTb BEIMYMH, (YHKIIHSA, apIyMEHT U 3HaueHHe (PYHKIUH,
001acTh onpeeneHust U MHOXKECTBO 3HaYeHUH (DyHKIMHU, rpaduK 3aBUCUMOCTH, rpaduk
GbyHKUIMY, HYTU QYHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE Ha YUCIIOBOM
IPOMEXYTKe, yObIBaHUE HA YUCIOBOM IIPOMEXKYTKeE, HauOoJIbIllee U HauMEHbLIee
3Ha4YeHUe (PYHKIUU Ha YUCIOBOM IIPOMEXKYTKE, IEpUOINUECcKast QYHKLUs, IEPUOJ,
YyeTHas U HedeTHast QyHKIMK; yMETh IPUMEHSTh 3TH NOHATHUS NPHU PEIICHUH 3a]a4;
BJIAJICTh MMOHSITHEM CTENICHHAsl (DYHKIUS; CTPOUTH €€ TpaduK U yMETb IPUMEHSTh
CBOMCTBA CTENICHHOHN (DYHKILIUM MTPU peLLICHUHN 3a]1ay;

BJIa/IETh NOHATUSMH MTOKa3aTelbHast PYHKIINS, SKCIIOHEHTA; CTPOUTh UX T'paduKu U
YMETb IPUMEHATH CBOWCTBA OKA3aTENbHON (YHKIIMH NPU PELICHUU 3a]1aY;

BJIAJICTh MOHATHEM JlorapupMudeckas GyHKIHNS; CTPOUTH €€ IpaduK U yMETb IPUMEHSTh
cBo¥cTBa Jlorapu(pMU4ecKoil pyHKIIUH MTPH PEeLLICHUH 3a7ay;

BJIQ/IETh NOHATUSIMU TPUTOHOMETpHUUECKHE QYHKIIUU; CTPOUTH UX TpapuKU U YMETh
IPUMEHSATH CBOMCTBAa TPUTOHOMETPUUECKUX (DYHKIMH MpU pelIeHUH 3ajay;

BJIQ/IETh NOHATHEM OOpaTHasi PYHKINS; TPUMEHSATH 3TO MOHATUE NMPU PELICHUH 3a/1a4;
IOPUMEHSTH MIPU PELICHNH 33/1a4 CBOMCTBA (YHKIIMNA: YETHOCTh, IEPUOANIHOCTbD,
OTPaHUYEHHOCTb;

NPUMEHSTH [IPU PEIICHNH 3a]a4 IpeoOpa3oBanHus rpadukoB QyHKIMIT;

BJIQ/IETh MOHITUSIMH YUCIIOBAs MOCIIEI0BATEILHOCTD, apupMeTHIecKast U
reoMeTpHuuecKas Mporpeccus;

OPUMEHSATH MPU PELICHUH 33a4 CBOMCTBA U MPU3HAKU apU(PMETUYECKON U
T€OMETPUYECKOU MTPOTPECCUN.

B nosceounesnoii scuznu u npu uzyueHuu opyeux y4eoHvlx npeomemos:

OTIpeNieNATh 1O IpadrKaM U UCIIONb30BaTh U peIICHHs MTPUKIIAJAHBIX 33/1a4 CBOICTBA
peabHBIX MPOLIECCOB U 3aBUCUMOCTEH (HauOoJIbIline U HAUMEHbIINE 3HAaYeHUS,
MIPOMEXKYTKH BO3pACTaHUSI U YObIBAaHUS (PYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
ACHMITOTBHI, TOYKH NIeperuda, nepuo u T.11.);

MHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHON IPAKTUYECKON CUTYaIINH;.
OTpeAeNATh Mo rpadukam NpoCcTeHIINe XapaKTePUCTUKN MEPUOIUUECKUX MPOIIECCOB B
OMOJIOTHH, SKOHOMHUKE, My3bIKE, PAAUOCBI3H U Jp. (aMILTUTY1a, IEPUOJT U T.11.)

BblnyCKHllK noJiydum 603MOICHOCHb HAYUUMbCA?

BJIAACTD IMOHATUEM ACUMIITOTBI U YMETh €0 IPUMCHATDH IIPU PCUHICHUHA 3a1a4;



MPUMEHSTh METO/IbI PEHICHUs MpocTeHNX AudepeHuanbHbIX YpaBHEHUH IEPBOTO U
BTOPOTO MOPSAKOB

SJIEMEHTBI MATEMATHYECKOI'O AHAJIM3A

Boinycknuk nayuumcesa:

BJIAJICTh MTOHATHEM OECKOHEYHO YOBbIBAIOIIAs FEOMETPUYECKasi IPOrpeccusi U yMETh
IIPUMEHATDH €r0 IIPY PEIICHUN 3aa4;

IIPUMEHSATD JUIs PELECHUs 3a/1a4 TEOPHUIO NPEJIETIOB;

BJIAJICTh MNOHATUAMHU OECKOHEYHO OO0JIbIINE U OECKOHEYHO MaJIble YUCIOBbIE
II0CJIEI0BATEIBHOCTH U YMETh CPaBHUBATh OECKOHEYHO O0JIbIINE U OECKOHEYHO MaJjible
II0CJIEI0BATENBHOCTH;

BJIAJICTh MMOHATUSAMU: IPOU3BOAHASA (YHKIIUU B TOUKE, IPOU3BOIHAS (DYHKIINM;
BBIYUCIISATH MIPOU3BOHBIE AIEMEHTAPHBIX (PYHKIHMHA U MX KOMOMHALINH;
uccie10BaTh (PYHKIMM HA MOHOTOHHOCTb U 9KCTPEMYMBI;

CTPOUTH TPaPUKH U IPUMEHSTDH K PELICHUIO 33]1a4, B TOM YHCJIE C TapaMeTPOM;
BJIAJICTh MMOHATHEM KacaTelbHas K TpaQuKy GyHKIMKA U YMETh IPUMEHSTH €ro Ipu
peleHnn 3a1ad;

BJIAJICTh MMOHATUSAMU NepBOOOpa3Hast (QyHKIMsL, ONIpeIeIEHHbIH HHTErpal;
IpUMEHsTh TeopeMy HbroToHa—JIeliOHMIa 1 ee crieACTBUS U1 pELIeHUs 3a/1ad.

B nosceounesnoii ocuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

pelaTh NPUKIAJHBIC 3aa4U U3 6I/IOJIOFI/II/I, (1)I/I3I/IKI/I, XUMHH, DKOHOMUKH U JPYTUX
npeaAMCETOB, CBA3AHHLBIC C UCCIICAOBAHNEM XAPAKTCPUCTUK ITPOLICCCOB,
HUHTCPpHIPCTUPOBATH IMOJIYYCHHBIC PC3YJIbTATHI

Bbmycmmk noJiydum 603MO)NCHOCHMb HAYUUMbCA?

CBOOOJTHO BJIQ/IETh CTAHIAPTHBIM armaparoM MaTeMaTUYeCKOro aHajlu3a s
BBIYHCIICHUSI IPOU3BOIHBIX (PYHKITUU OJTHOU TTEPEMEHHO;

CBOOOJHO MPUMEHATH anmnapaT MaTeMaTUYECKOT0 aHaIu3a JJis UCCIEeTOBaHUS (PYHKIIMA
U TIOCTPOEHUs TpauKOB, B TOM YHCIIE UCCIEAOBAHUS Ha BBIMYKIIOCTD;

OTIEpUPOBATH MOHATHEM TTEPBOOOPA3HON (DYHKIIMH JIJIsl PEIICHHS 3a/1aY;

OBJIQJIETh OCHOBHBIMU CBeJIeHUsAMH 00 uHTerpane Hetorona—Jleitbuuia u ero
MPOCTEUIINX TPUMEHEHUSAX

ONEPUPOBATH B CTAHJAPTHBIX CUTyalUsAX IPOU3BOAHBIMU BBICIINX ITOPSAAKOB;

YMETh IPUMEHSTH MPHU PEUICHUH 33/1a4 CBOMCTBA HEMPEPHIBHBIX (PYHKIIHIA;

YMETh IPUMEHATH IIPU PEILIEHUU 3a7a4 TeopeMbl Benepirpacca;

YMETH BBHITIOJHATH MPUOIUKEHHBIC BEIYUCICHUS (METOIBI PEIIEHUs YPaBHEHUH,
BBIYHCIICHHSI OTIPECIICHHOTO UHTETpalIa);

YMETh NPUMEHATH IPUIIOKEHUE ITPOU3BOJIHON U ONPEIEIEHHOI0 HHTErpayla K PELIEHUIO
3a7a4 €CTECTBO3HAHMS,

BIIAJICTh IOHATUSMHU BTOPAsi POU3BOJIHAS, BBITYKIOCTh Tpaduka GYHKIIUA U YMETh
MCCIIEeI0BaTh (PYHKITUIO HA BBITYKIIOCTh

TEKCTOBBIE 3ATAYA

Buvinycknuk nayuumca:

pelaTh pa3Hble 3aa4i MOBBIIIEHHONW TPYAHOCTH;
aHAJIM3UPOBATh YCIOBUE 33[]a4l, BEIOUPATh ONTUMAIbHBIN METO/1 pellieHus 3aJauH,
paccMaTpuBasi pa3JInyHble METOIBI;



® CTPOUTH MOJIETb PEUICHNUS 3a/1auH, IPOBOJAMTH JI0KA3aTEIbHBIC PACCYXKICHHUS IPU
peLICHUH 3aa4H;

e pemaTh 3a7a4ul, TpeOyrolye nepedbopa BapuaHToB, IPOBEPKH YCIOBUI, BBIOOpa
ONTUMAJIEHOTO PE3YJIbTaTa;

® aHAIM3MPOBATh M HHTEPIPETUPOBATH MOIyYCHHBIC PEIICHUS B KOHTEKCTE YCIOBHS
3a1a4M, BBIOWPATH PEIICHNUS, HE IPOTHBOPEYAIINE KOHTEKCTY;

® [EpeBOJAUTH MPH PEIICHUH 33Ja4l HHPOPMAITUIO U3 OAHOM (POPMBI 3a1KCH B IPYTYIO,
UCTIONB3YS MPU HEOOXOUMOCTH CXEMBI, TaOIHIIbI, TPapUKH, THATPAMMBI.

B noeceonesnotl scusnu u npu u3y4eHuu Opyeux npeomemos:

® pClIaTh MPAKTUUCCKHUEC 3a/la4d U 3ala4r U3 JPYIrux npcaMeTOB

HUCTOPUSA MATEMATUKHA
Boinycknuk nayuumcesa:

¢ HWMCTh NPCACTABJICHUC O BKJIAAC BbIAAOIIUXCA MAaTECMATUKOB B Pa3BUTHUC HAYKU;

® TIOHMMAaTh POJb MAaTEMATUKH B pa3BuTuu Poccuu
METOAbI MATEMATUKH
Buinycknuk naywumcsa:

®  WCIOJb30BaTh OCHOBHBIC METO/IbI IOKA3aTEIbCTBA, IPOBOAMNTD JJOKA3aTEIIbCTBO U
BBITIOJTHATH OIPOBEPIKECHHE;
® TIPUMEHATH OCHOBHBIC METObI PEIICHUS MAaTEeMaTHYCCKUX 3a/1a4;
e Ha OCHOBE MaTEeMaTHYECKHUX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTepU30BaTh KPacoTy U
COBEPILIEHCTBO OKPY>KAIOIIET0 MUPA U MIPOU3BEICHHUI NCKYCCTBA;
® TIPUMEHATH MPOCTEHINE MTPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CUCTEMBI IIPU PEIICHUN MAaTEMaTHUECKUX 3ajad;
®  [0JIb30BaThCS MPUKIIAAHBIME ITPOrpaMMaMHU U POTPpaMMaMH CUMBOJIBHBIX BHIUMCIEHUN
JIUIS KICCIIEIOBAHUS MaTEMAaTHYECKHX 00BEKTOB
Buvinycknuk nosiyuum 603MO0MCHOCHI HAYUUMBCA:

¢ NPUMCHATH MATCMATHYCCKUC 3HAHUA K UCCIICAOBAHUTIO OKPYXKAOLICTO MUpa
(MOI[GJ'II/IpOBaHI/Ie (I)I/ISI/I‘IGCKI/IX mponeccoB, 3aJauun BKOHOMI/IKI/I)

OcHoBHOE cogepkaHue
®yHnkuum u ux rpaguxu (6 yacos)

Oyukuuu. CnoxHas ¢GyHKIUsS. OneMeHTapHble (QyHkIuu. OO6nacTe onpeaeneHus M
obnactb 3HaueHus ¢GyHkuuu. OrpaHuueHHOCTh  (QyHKUMU. YeTHOCTh, HEUETHOCTb,
nepuoAnYHOCTh (pyHKIMH. [IpomMekyTKu Bo3pacTaHus, yObIBaHUS, 3HAKOIOCTOSHCTBA U HYJHU
¢ynkuuu. MoHoTOHHOCTH GyHKUMHU. MccnenoBanue (GyHKUMH M MOCTPOEHHE UX TIpaduKOB
3JIEMEHTApHBIMH MeTojaMu. I'paduku QyHKIMIA, CBS3aHHBIX ¢ MOAyneM. ['paduku CI0XKHBIX
(byHKIUH.

IIpenen ¢pyHKIuM M HeNPEepPBIBHOCTS (5 4acoB)

[Tonstue npenena ¢ynkiuu. CpoiicTBa npeaenoB QyHKIui. OTHOCTOPOHHUE MPEIEbI.
[TonsitTue HenpepbIBHOCTH (GYHKIUH. OCHOBHBIE TEOPEMBl O HENPEPHIBHBIX (QYHKIHSIX.
HenpepriBHOCTE 351eMeHTapHbIX PyHKINN. Pa3pbiBHBIE PYHKIIMH.

OopatHbie pynkuun (3uaca)

[lonatue  oOparHoi  ¢yHkiuu. B3aumao  oOpatnble  ¢yHkuu.  OOpaTHBIE
Tpuronomerpuueckue QyHkuuu. [TpuMepsl Hcmonb30BaHUS OOpPATHBIX TPUTOHOMETPUUYECKHUX
byHKUIN.

IIpousBoanasn (8 yacos)



[lonatue mpousBomHOW. MexaHudyeckuid U (PU3MUECKUH CMBICH  MPOM3BOJHOM.
[TpousBonnas cymmel. [IpousBognas pasHoctd. HenpepbIBHOCTh (GYHKUIUH, HMEIOIIUX
npousBoAHyro. IIpousBoanas npousBenenus. IIpousBomnass yactHoro IIpowsBoaHbIE
aneMeHTapHbIX (GyHKIui. [IponsBoaHas cinoxnoil Gpyakun. [IponsBonHas o6paTHOi QyHKIUH.

IIpumenenne nmpou3BoaHoii (15 yacos)

MakcumyM ©u MUHUMYM GyHKOHH. TOYKHM dKCTpeMyma. YpaBHEHHE KacaTelbHOM.
[TpubmmkeHHble BblYMCICHHUS. TeopeMbl 0 cpenHeM. Bospacranue u yObIBaHUE (QYHKIIMIA.
[Tpon3BoHBIE BBHICIIUX MOPSAKOB. BBIMYKIOCTh M BOTHYTOCTh rpaduka GyHKIUU. DKCTPEMyM
GYHKIIMM C €IWHCTBEHHOW KpUTHYECKOW TOUKOW. 3amayd HAa MAaKCUMyM W MHUHUMYM
AcuMmnToTsl. J[poOHO-1rHEeHHAsS QyHKIIUS.

IlepBooOpa3Has u uHTerpaJ (8 yacon)
[TonsitTue mnepBooOpa3Hoi. IlpaBuna BeuMCIeHUs mepBooOpaszHbiX. llepBooOpasHbie

anemMeHTapHbIx (GyHKiud. [lmomank kpuBoiauHeiHON Tpanenuu. [loHsarne obGompenenreHHOM
unterpaie. ®opmyna Herotona-JleiiOnuna. CBoiicTBa onpeeieHHbIX HHTETPAJIOB.
YpaBHenus — cjeacraus (5 yacoB)

IlonsiTne ypaBHEHHs-CIEACTBUA. PenieHue HppalMOHAIBHBIX ypaBHEHUH. BosBeneHune
ypaBHEHHsS B ueTHyI0 cremneHb. [loTeHnupoBaHue ypaBHeHuil. J[lpyrue mnpeoOpa3oBaHue,
OPUBOJAAIINE K  YPaBHEHHIO-CICICTBHIO. lIpuMeHEHHWE HECKOJIBKMX MpeoOpa3oBaHMIA,
MPUBOAAIINX K YPAaBHEHUIO-CIIECTBUIO.

PaBHOCHJIBHOCTH YPaBHEeHUIT HA MHOKecTBaX (4 yaca)
OcHoBHbIe IOHATHUS. BO3BeieHNE ypaBHEHNS B HATYPAIIbHYIO cTeneHb. [loTeHpoBanue
U Jorapu(MUpOBaHHE ypaBHEHUH. YMHOXeHUE YypaBHeHHsS Ha (QyHkuuto. J[pyrue
npeoOpa3zoBanusi ypaBHeHUU. [IpuMeHeHME HECKOJbKUX TMpeoOpa3oBaHUil. YpaBHEHUS C
JTIOTIOJTHUTEITLHBIMHU YCITOBUSIMH.
PaBHOCWJIbLHOCTH HEPABEHCTB Ha MHOKecTBaX (3 yaca)

OcHoBHble MOHATHUS. Bo3BeeHne HepaBEeHCTB B HAaTypallbHYIO CTeNeHb. [loTeHmpoBanue u
norapuMupoBaHNE HEPABEHCTB. YMHOXXEHHWE HepaBeHCTBa Ha (Qynkuuwo. [lpyrue
npeoOpa3oBaHus HepaBeHCTB. lIpuMeHeHne HecKoIbKHX MpeoOpa3oBaHuili. HepaBencTBa ¢
JIOTIOJIHUTENBbHBIMU ycTI0BUsAMUA. HecTporue HepaBeHCTBa.

CucreMbl ypaBHeHHH ¢ HECKOJIbKNMHU HEN3BECTHBIMH (5 4acoB)

PaBHOCHbHOCTB cucteM. Crucrema — cieacTBue. MeTo]1 3aMeHbl HEU3BECTHBIX.

HecrannapTHbeie METOIBI pellICHUsI YpaBHEHUN U HEPABEHCTB.
YpaBHeHus 4 HEPaBEHCTBA ¢ apaMeTpaMu

VYpaBHeHus ¢ napamerpoM. HepaBeHcTBa ¢ mapamerpom. CUCTEMBI YpaBHEHHM C

rnapaMeTpoM. 3aJjauu C yCIOBUSIMH.
KomiuiekcHble yucaa

AnreGpanueckas hopMa KOMIUIEKCHOTO yuciia. ConpshKkeHHbIe KOMIUIEKCHBIE YHCIIa.
['eomeTpuyeckas HHTEpIpeTalus KOMIUIEKCHOTO yrcna. Tpuronomerpudeckas popma
KOMIUIEKCHOTO yKclia. Bo3BeieHre B HaTypanbHyto cTteneHs (popmyna Myaspa). Kopuu u3
KOMILJIEKCHBIX YHCel U uX cBoicTBa. KopHu MHOTOUeHOB. OCHOBHAs TeopeMa anreOpsl.
[ToxazarenbHast popmMa KOMITJIEKCHBIX YHCET.

Hrorosoe nosropenue (14 yacon)

TemaTuuyeckoe NJIAHNPOBaAHUE
11 kaacc

HasBanue TeMbl | KonnyectBo yacos
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4acoB
1. ®ynknuu u ux rpadpuxu-6 4
1 DneMeHTapHbIC PYHKINH. 1
2 Ob6nacTp omnpeaeneHus U 00JacTh 3HAYCHUN (QYHKITUH. 1
OrpaHn4eHHOCTH (HYHKIIHH.
3 YeTHOCTh, HEYETHOCTD, IEPUOJIUYHOCTD (PYHKIIUH. 1
4 [TpomexyTku Bo3pacTaHusl, yObIBaHUS, 3HAKOTIOCTOSIHCTBA U 1
HyTU QyHKITUU
5 Hccnenoanue pyHKINNA U IOCTPOEHUE UX T'padUKOB 1
3JIEMEHTAPHBIMHU METOAAMH.
6 OcHoBHBIE cIOCOOBI IPeoOpa3oBaHus rpaduKoB. 1
2. Tpenen pyHKIMU U HENPEPBHIBHOCTH- 5 4
7 [TonsTHe npenena GpyHKIUU. 1
8 OnHOCTOpOHHME MTPENEIIBI. 1
9 CaoticTBa TipeIesioB (YHKITHH. 1
10 [TonsiTve HEMPEePHIBHOCTU (PYHKITHH. 1
11 HenpepbIBHOCTH 371€MEHTapHBIX (PYHKITHI. 1
3. Oopatnble GpyHKUHH-2Y
12 [Tonsitue obpaTHON QYyHKIMU. 1
13 KonTpoubHnas padora Nel: « DyHKIUH U UX TPAPUKID). 1
4. TlpousBogHasi- 74.
14 [TonsiTHE TPOU3BOTHOM. 1
15 IToHATHE TPOU3BOIHOMA. 1




16 IIpousBoaHas cymmel. [Ipon3BoaHas pa3HOCTH. 1
17 IIpounsBonHas npoussenenus. [Ipon3BogHas 4acTHOTO. 1
18 [Ipon3BoHBIC dTIEMEHTAPHBIX ()YHKIIHA. 1
19 [Tpon3BoHas CIOKHON (PYHKIIUH. 1
20 KonTpoubHnas pabora Ne2: «IIpon3Bognas». 1
5. IlpumeHeHue Npou3BoOaHON-10 4.
21 MaxkcumMyM 1 MUHUMYM (DYHKITUH. 1
22 YpaBHEHUE KacaTeIbHOM. 1
23 [TpuG>xeHHBIC BEIYUCIICHUS. 1
24 Bospacranue u yosiBanue QyHKIuii. 1
25 IIpon3BOgHBIE BBICIINX ITOPSAIKOB. 1
26 DKcTpeMyM (PYHKIHUU C €IUHCTBEHHOW KPUTUYECKOU TOUKOM. 1
27 3aauy Ha MAKCUMYM U MUHUMYM. 1
28 [Toctpoenue rpadgukoB GyHKIHIA C TIPUMEHEHUEM 1
IPOU3BOJIHBIX.
29 [Toctpoenue rpadukoB QyHKIUIN C IPUMEHEHHEM 1
IIPOM3BOIHBIX.
30 KonTtpoubnas padora Ne3: «IIpumeHeHne Npou3BOIHOM. 1
6. IlepBooOpa3Hasi U HHTerpaJ- 6 u.
31 [TonsiTHe TEPBOOOPA3HOM. 1
32 [Tnomanb KpUBOIMHEHHOM TPATICIIH. 1
33 OnpeneneHHbI UHTErpall. 1
34 ®opmyna Herorona- JleiiOuuma. 1
35 CBoiicTBa ONpeEICHHOT0 HHTETpaa. 1
36 KonTpoubsnas pabora Ne4: «IlepBooOpasHasi 1 HHTErpas». 1
7. PaBHOCHJILHOCTH YPABHEHHIl 1 HEPABEHCTB- 2 4.
37 PaBHOCHIIbHBIE Tpe0Opa3oBaHMs YpaBHEHUH. 1
38 PaBHOCHIIBHBIE TPE0Opa30BaHUsl HEPABEHCTB. 1
8. YpaBHeHus- cieacrBus-4 4.
39 [TonsiTHE YpaBHEHUS- CIICICTBUS. 1
40 Bo3BeneHne ypaBHEHUS B UYETHYIO CTEIIEHb. 1
41 [TorenuupoBanue gorapuGMUUECKUX YpaBHEHUH. 1
42 Hpyrue npeobpazoBanusi, TPUBOJAIINE K YPaBHEHUIO- 1

CJIICACTBHIO.

9. PaBHOCHJIBHOCTH YPABHEHMI U HEPABEHCTB cHCTeMaM-4 4.




43 OcHoBHbIE IOHATHUS. Penienue ypaBHEHUN ¢ TOMOIILBIO 1
CUCTEM.
44 Pemenue ypaBHEHHI C TOMOIIBIO CHCTEM. 1
45 Pemnienne HepaBEHCTB C MOMOIIBIO CUCTEM 1
46 Pemenue HepaBeHCTB € MOMOILBIO CUCTEM 1
10. PaBHOCHJILHOCTH YPABHEHHUIT HA MHOKeCTBaXx- 34.
47 OcHOBHBIE TOHSATHUSL. 1
48 Bo3sBenenue ypaBHEHHS B YETHYIO CTEIICHbD. 1
49 KonTposbHasi padora NeS5: «PaBHOCHJIBLHOCTH YPABHEHHH H 1
HEPABEHCTB CHCTEMAaM».
11. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKECTBaX- 3 4.
50 OCHOBHBIE TIOHSTHSL. 1
51 Bo3sBenenue HepaBeHCTBA B YETHYIO CTETICHb. 1
52 Bo3sBenenue HepaBEeHCTBA B YETHYIO CTEIICHb. 1
12. CucreMsbl ypaBHeHHIi ¢ HECKOJIbKUMH HeHM3BECTHBIMM- 3 4.
53 PaBHOCHIIBHOCTB cHCTEM. 1
o4 Cucrema- cieicTBHE. 2
55 Merton 3aMeHbI HEU3BECTHBIX. 1
13. IloBTOpeHue- 134.
56 HToroBoe moBTOPECHHE . 1
S7 HroroBoe moBTOpeHue . 1
58 HTorosoe noBTOpEHUE . 1
59 HToroBoe moBTOPECHHE . 1
60 HToroBoe moBTOPECHHE . 1
61 HTorosoe noBTOpEHUE . 1
62 HToroBoe moBTOPECHHE . 1
63 HToroBoe moBTOPECHHE . 1
64 Hrorosoe noBTOpEHUE . 1
65 HToroBoe moBTOPECHHE . 1
66 HToroBoe moBTOPECHHE . 1
67 Hrorosasi koHTpOJILHaAsi padoTa Ne 6. 1
68 HNToroBasi KOHTpoJILHasi padoTa Ne 6. 1




KanennapHo- TemaTudeckoe niiaHupoBaHue Npo¢ujibHbIi YPOBEHb

(anredpa u HaYaJIa MATEMAaTHYECKOI0 aHAJIN3A )

B 11 kmacce ( 3 4. B Heaesmio, Beero 102.)

Ne Tema ypoka KounuyecTn
ypoka 0
4acoB
1. ®dyHkuuu v ux rpadpukn-7 4
1 DneMeHTapHbIe PYHKITUH. 1
2 Ob6nacTp onpeneneHus: 1 00JacTh 3HaYCHUH QYHKIUH. 1
OrpaHuyeHHOCTb (DYHKIIHH.
3 YeTHOCTb, HEYETHOCTD, IEPUOUIHOCTH (PYHKIIHH. 1
4 [TpomexyTku Bo3pacTaHusl, yObIBaHUS, 3HAKOIIOCTOSTHCTBA U 1
HYH () YHKITHH
5 Hccnenoanue GpyHKINIA U TOCTPOEHUE UX TpadUKOB 1
AIIEMEHTAPHBIMH METOAAMH.
6 OcHoBHBIE CTTIOCOOBI IPeoOpa3oBaHus rpaduKoB. 1
7 ['paduku QyHKIMH, cCoaepKAUX MOTYTU 1
2. Tpenen pyHKIMU U HENPEPBHIBHOCTH- 5 4
8 [TonsiTre penena QyHKIAH. 1
9 OnHOCTOpOHHME MTPENEBI. 1
10 CoiicTBa npeenoB (pyHKIUH. 1
11 [TonsiTve HENMPEPHIBHOCTU (PYHKITHH. 1
12 HenpepbIBHOCTH 371€MEHTapHBIX (PYHKIUI. 1
3. OopaTHble QyHKUMH-S 4
13 [Tonstne 00 oOpaTHOW YHKIINH. 1
14 B3aumuo obpartHble GyHKIMH 1
15 OO0patHble TpUrOHOMETpUYECKHE QYHKIIUN 1
16 [Tpumeps! HCIONIb30BaHUS 0OPATHBIX TPUTHOMETPUUYECKUX 1
byHKIII
17 KonTpoubnas padora Nel: «@yHknuu u ux rpapuxm». 1
4. TlpousBoaHasi- 74.
18 [TonsiTve MPOU3BOIHOM. 1
19 ITpounsBoaHas cymmel. [IponsBonHas pasHOCTH. 1
20 HenpepsiBHOCTD (DYHKITHI, HIMEIONTUX MPOU3BOIHYIO. 1

Huddepennman




21 IIpounsBonHas npoussenenus. [Ipon3BoHas 4acTHOTO. 1
22 [Ipou3BoaHbIE HIEMEHTAPHBIX ()YHKITHIA. 1
23 [Tpon3BoHAs CIOKHON (YHKIIUH. 1
24 KonTpoubHas pabora Ne2: «IIponzBoanas». 1
5. IlpumeHeHue npou3BoaHOM-12 4.
25 MakcuMyM U MUHUMYM (DYHKITUH. 1
26 YpaBHEeHHE KacaTeIbHOM. 1
27 [TpuOnm>KeHHbIE BHIYMCICHUS. 1
28 Bo3spacranue u yobiBaHue QyHKIIHAMA. 1
29 ITpon3BoIHBIE BBICIIKX MOPSIIKOB. 1
30 DKkcTpeMyM (DYHKIMH C €IMHCTBEHHON KPUTUYECKOW TOUKOM. 1
31 3azayy Ha MAKCUMYM 1 MUHUMYM. 1
32 3amaun Ha MAKCUMYM 1 MUHUMYM. 1
33 AcumnroTsl. [IpoOHo-nrHeHHasS QYHKITUSA 1
34 [Toctpoenue rpadukoB QyHKIUI C MPUMEHEHUEM 1
IPOU3BOJIHBIX.
35 [Toctpoenue rpagukoB GyHKIHIA C TIPUMEHEHUEM 1
HPOU3BOJIHBIX.
36 KonTtpoubnas padora Ne3: «IIpumeHeHne Npou3BOIHOM. 1
6. IlepBooOpa3nasi u uHTerpaJ- 11 4.
37 [TonsiTHEe TEPBOOOPA3HOM. 1
38 [TonsiTHE TEpBOOOPA3HOM. 1
39 [Tnomane KPUBOJIMHEWHOM TPATICIIHH. 1
40 OnpeieneHHBIN HHTETPAIL. 1
41 OnpeneneHHbI UHTErpall. 1
42 [TpubnmkeHHOe BBIYMCIIEHUE OIIPeIeTICHHOIO HHTerpalia 1
43 ®dopmyna Herorona- JleiOuuma. 1
44 ®opmyna HetoToHa- JleiOHuma. 1
45 CBoiiCTBa ONPEEICHHOTO HHTETpaa. 1
46 [TpumeHeHne OTpeIeIeHHBIX HHTETPAJIOB B TEOMETPHUECKUX U 1
du3nueckux 3agavax
47 KonTpoubnas padora Ne4: «IlepBooOpasHasi 1 HHTErpas». 1
7. PaBHOCHJILHOCTH YPABHEHHIl 1 HEPABEHCTB- 2 4.
48 PaBHOCUIIBHBIE TPE0Opa30BaHUs YPaBHEHUH. 1
49 PaBHOCUIIBHBIE TPEOOpa30BaHNs HEPABEHCTB. 1




8. YpaBHeHusi- ciieiCTBUS- 74.

50 IlonsATHE ypaBHEHUS- CIIEACTBUS. 1
51 Bo3Benenue ypaBHEHHS B YETHYIO CTEIICHb. 1
52 Bo3Benenue ypaBHEHUS B YETHYIO CTEIICHbD. 1
53 [TorennupoBanue orapu(HMUIECKUX YpaBHEHHH. 1
54 [ToTenupoBanue JorapuPMUIECKUX ypaBHCHHM. 1
95 Hpyrue npeobpazoBanusi, IPUBOAIINE K YPaBHEHUIO- 1
CJICZICTBUIO.
56 [TprMeHeHne HECKOIBKUX IPeoOpa30BaHUM, IPUBOASIINX K
YpaBHEHHIO-CJIEJICTBHIO.
9. PaBHOCHJIBHOCTH YPAaBHEHHMI U HEPABEHCTB cHcTeMaM- 8 4.
57 OcHoBHbIE IOHATHUS. Penienue ypaBHEHUN ¢ TOMOILBIO 1
CHCTEM.
58 Pemenue ypaBHEHHIA ¢ TOMOIIBIO CHCTEM. 1
59 Pemenue ypaBHEHHIA ¢ TOMOIIBIO CHCTEM. 1
60 Vpasuenue Buaa f(a(x))=f(b(x)) 1
61 Penienne HepaBeHCTB C MOMOIIBIO CUCTEM. 1
62 Pemenne HepaBEHCTB C MTOMOIIBIO CUCTEM. 1
63 Pemenre HepaBEHCTB € ITOMOIIBIO CHCTEM. 1
64 Hepagsenctro Buna f(a(x))>f(b(x)) 1
10. PaBHOCHJIbHOCTH YPaBHEHHIT HA MHOKeCTBaXx- 6 4.
65 OcCHOBHBIE IOHATHS. 1
66 Bo3sBenenne ypaBHEHHUs B YETHYIO CTETICHb. 1
67 YMHOKeHHE ypaBHEHUS Ha (PYHKIIHIO.
68 Hpyrue npeobpa3zoBaHus ypaBHEHUN 1
69 [TpruMeHeHne HECKOIBKUX TIPpeoOpa3oBaHMit 1
70 KontpoubHas padora NeS: «PaBHOCHJIBHOCTH YPABHEHHI U 1
HEPABEHCTB CHCTEMaM».
11. PaBHOCHJIbHOCTH HEPABEHCTB HA MHOKeCTBaxX- 64.
71 OCHOBHBIE TOHSTHS. 1
72 Bo3BeneHne HepaBeHCTBA B YETHYIO CTETIEHbD. 1
73 YMHOXeHHEe HepaBeHCTBA Ha (PYHKITUIO 1
74 Hpyrue npeobpa3oBaHus HEPABEHCTB 1
75 [TpruMeHeHNne HECKOIBKUX MpeoOpa3oBaHmii 1
76 Hectporue nepaBeHcTBa 1

12. MeToa mpoMeKyTKOB /1JIs1 yPABHEHHU M HEPABEHCTB- 44.




7 YpaBHEHUsI C MOLYJISIMU 1
78 HepasenctBa ¢ Mmopynsimu 1
79 MeToa MHTEPBAJIOB ISl HEPEPBIBHBIX (DYHKITHI 1

1

80 Kontponbnas padora Ne6

13. Ucnonb30BaHue cBOMCTB (pyHKIMII PH pellleHUH YPABHEHUI 1 HEPABEHCTB —

Su.
81 Hcnonp3oBanue obsiacTeld cymecTBoBaHus (QyHKIHI 1
82 Hcnonp30BaHue HEOTPULIATEILHOCTH (PYHKIUI 1
83 Hcnonb3oBaHne OrpaHMuEHHOCTH (YHKIIHHA 1
84 Hcnonb30BaHrEe MOHOTOHHOCTH M DKCTPEMYMOB () YHKITUIA 1
85 Hcrnonb30BaHuE CBOKCTB CHHYCA U KOCUHYCa 1
14. CucreMbl ypaBHEHHUI ¢ HECKOJIBKHMH HEM3BECTHBIMH- S 4.
86 PaBHOCHIIBHOCTB cHCTEM. 1
87 Cucrema- ciencTBue. 1
88 Mero 3aMeHbI HEU3BECTHBIX. 1
89 PaccyxIieHusl ¢ YMCIIOBBIMU 3HAYCHUSIMH [P PEIICHUN 1
YpaBHEHUI U HEPABEHCTB
90 Konrponbnas padora Ne7
15. IloBTOpenue- 12 4.

91 HToroBoe moBTOPECHHE . 1
92 HToroBoe moBTOPECHHE . 1
93 HTorosoe noBTOpEHUE . 1
94 HToroBoe moBTOPECHHE . 1
95 HToroBoe moBTOPECHHE . 1
96 HTorosoe noBTOpEHUE . 1
97 HToroBoe moBTOPECHHE . 1
98 HToroBoe moBTOPECHHE . 1
99 Hrorosoe noBTOpEHUE . 1
100 | MroroBoe moBTOpEHUE . 1
101 | UroroBasi KOHTpOJILHAsI padoTa Ne 6. 1
102 | UroroBasi koHTpoOJILHAsI padoTa Ne 6. 1
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