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IMosicuuTeIbHAS 3aIMCKA

PaGouas mporpamma mo npenmMery «Marematrkay aiis 6a30BOro YpoBHS COCTaBIIeHA HA
ocHoBe [Ipuka3z Muno6puayku Poccun ot 17.05.2012 N 413 (pen. ot 29.06.2017)"O6
yTBepkACHUH (PeiepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTEeIBLHOTO CTaHAAPTA CPEAHETO
obmero oopazoBanus" B pen. [IpukazoB Munoopuayku Poccun ot 29.12.2014 N 1645, ot
31.12.2015 N 1578, o1 29.06.2017 N 613 B cooTBercTBUU ¢ TpuMepHO# IIporpammoii
OCHOBHOTO 00111eT0 00pazoBanms , aBTop nporpammel bypmucrpooit T.A. YueOnuk: FO.M.
Konsrun, M.B. Tkauésa, H.E. ®énoposa, M.1. llabynun. Maremaruka. AnreOpa.u Hayana
MaTeMaTh4ecKoro anainmsa 11 kimacc : yueOHuK st 0011e00pa3oBaTebHBIX OpraHu3anuii — S5-¢
u3a. - M.: IIpocBemenue, 2018.

Lenb ocBOeHMS TPOrpamMMbl 0a30BOT0 YPOBHA — 0OecrieueHre BO3MOKHOCTH
UCIIOJIb30BaHUSI MATEMAaTUYECKUX 3HAHUHM U YMEHHMH B TIOBCEAHEBHOM KU3HHU U BO3MOXKHOCTH
YCIIEIIHOTO MPOJIOKEHUS 00pa30BaHUs MO CHEIHUATBHOCTSM, HE CBA3aHHBIM C IMTPHKIATHBIM
UCIOJIb30BAHUEM MAaTEMATUKH.

B pamkax yka3zaHHBIX LIEJIEW PELIAIOTCA CIECIYIOIINE 3a1aUH:
o OOy4uTH;

e -omepupoBaTh Ha 0a30BOM YypOBHE MOHATHAMH: MPOU3BOAHAS (QYHKIMH B TOYKE,
KacatelbHas K rpaduky GyHKIIUHA, TPOU3BOHAS () YHKIINH;
® - ONpENENATh 3HAYCHUE MPOU3BOIHON (PYHKIIMU B TOUKE MO N300pAKCHHIO KacaTeIbHOM K
rpaduKy, IpOBEeIEHHON B 3TOW TOUKE;
e - pewmaTh HECIOXHBbIE 3aJaud Ha NPUMEHEHHE CBSI3U MEXKIy IPOMEXYTKaMu
MOHOTOHHOCTH M TOYKaMH B3KCTpeMyMa (YHKLUUH, C OJHOW CTOPOHBI, U MPOMEKYTKAMU
3HAKOMOCTOSIHCTBA U HYJISIMU MPOU3BOAHON 3TON (PYHKIIHH — C IPYTOH.
e - omepupoBaThb Ha 0a30BOM YPOBHE OCHOBHBIMH OIHUCATEIbHBIMH XapaKTepUCTUKAMU
YUCJIOBOTO Habopa: cpenHee apudMeTHdeckoe, MeIuaHa, HauOOJbIIee W HaMMEHBIIIEE
3HAYCHUS;
e - omepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMHU: YaCTOTa U BEPOSTHOCTH COOBITHSA,
CIIy9aiiHbII BBIOOP, OTMBITHI C PABHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU;
® - BBIYHCIATH BEPOATHOCTU COOBITHI Ha OCHOBE MOJICYETA YHCIIa UCXOO0B.

O C€O034aTh YCIOBHA Ul pa3BUTHUS ,()OPMHPOBAHUS YMEHUH ,KOTOpble HaxonsaTcs B 3BP
ydamuxcss (0 pe3yjibTaTaM JMarHOCTUKM MeTanpeaMeTHbIX yMeHui-nanHele KUC
«Pa3BuTHE»,a TaK’)KE€ BHEIIHEIO U BHYTPECHHETO MOHUTOPHHIA IPEIMETHBIX YMeHUU U YV ]|
IPEbIAYIIEro y4eOHOro nNepuoaa.

Ha wu3ydenue mnpenmera otBoautTcs 4 yaca B Heaemwo. Bceero: 136 uacoB, u3 Hux 8
KOHTPOJIBHBIX padoT.

3HAUNTEITLHOE KOJMYECTBO BpeMeHH (29 JacoB) OTBOIMTCS Ha TOBTOpeHME Kypca. M3 Hux 8 yacoB
BBOJIHOTO MOBTOPEHMS ISl aKTyalM3alMy 3HaHuil 1o nporpamme 10 kmacca m 21 yac UTOroBOro
TIOBTOPEHUSI.

[TpenmouruTenbHble (HOpPMBI OpraHU3alMM y4EeOHOIrO IMpollecca: Ha OCHOBE TEXHOJIOTUN
MoayiapHOTO  OoOyuenms, PKMUIl, KCO ¢ npumeHeHHEM WHIUBUIYyaJbHOTO U
muddepeHpoBaHHOTO MoAx0Aa . KOHTpoIb ocyIiecTBIsIeTcs B BUAE CAaMOCTOSITENIbHBIX padoT,
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3a4€TOB, IUCBMEHHBIX TECTOB, MAaTEMAaTHYECKUX IHUKTAHTOB, YHCIOBBIX MAaTEMaTUYECKHUX
JUKTAHTOB 110 TEME YPOKa, KOHTPOJIbHBIX paboT 1o pa3zienaM yuyeOHUKa.

[InanupyemMble pe3ybTaThl 0CBOCHHS 00y4AIOIIUMUCS NPOTPAMMBI

I/I3yquHe MaTEeMaTHKH B OCHOBHOM IIIKOJIC AaCT BO3MOXKHOCTH YJalIUMCA OJOCTUYb
CIIEAYIOIINX Pe3yJIbTaTOB PAa3BUTHU:
1) npeaMeTHbIe pe3yJbTaThl:
YYalIUiicsl HAYYMTCSH:

- HaXOJOUTh IepecedeHue M OObEJUHEHUE JABYX MHOMKECTB, NPEJICTABICHHBIX Ipaduyecku Ha
YHUCJIOBOU MPSIMOM;

- CTPOUTH Ha YUCIJIOBOM MPSIMOU ITOJAMHOKECTBO YMCIIOBOTO MHOXKECTBA, 3aJaHHOE TPOCTEHIIINMUA
YCIIOBUSIMU;

- pacro3HaBaTh JIOXKHBIE YTBEP)KIEHHsS, OIIMOKM B pAacCyKICHHUAX, B TOM YHCIE C
UCIIOJIb30BAaHUEM KOHTPIIPUMEPOB.

B noBcenHEBHOM XU3HU U IIPU U3YYEHUU IPYTUX IIPEIMETOB:

- HCIIOJIB30BAaTh YHUCIIOBBIE MHOXKECTBA Ha KOOPAHMHATHOM IPSMOW Ul ONMMCAHMS PEalIbHBIX
MIPOLECCOB U SIBJICHUI;

- IPOBOJUTH JIOTHYECKUE PACCYKICHUS B CUTYallUsAX IOBCEHEBHON KU3HU

- OnepupoBaTh Ha 0230BOM YPOBHE HOHATHSAMMU: L[EJI0€ YHUCIIO, IEITUMOCTh YHCEII, OOBIKHOBEHHAs
IpoOb, necaTudHas JpoOb, pallMOHAIBHOE YUCIIO, MPUOIIKEHHOE 3HAYCHUE YHCIA, YacTh, JOJ,
OTHOILICHHE, IIPOLIEHT, MOBBIIIEHNE U IOHWKEHNE HA 3aJJaHHOE YKCIIO IIPOLIEHTOB, MacIlTa0;

- omepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSAMH: JOrapupM dYHCIa, TPUTOHOMETPUUECKas
OKPY’KHOCTb, I'palyCHasi Me€pa yrila, BeJINYMHA yTJla, 3aJaHHOT0 TOYKOW HAa TPUTOHOMETPUYECKON
OKPYXHOCTH, CUHYC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YIJI0B, UMEIOIINX IIPOU3BOJIbHYIO BETUUHHY;
- BBITMOJIHATH apu(PMETHUECKUE NEHCTBUSA C LIEIBIMU U PALIMOHATIBHBIMH YHCIIAMU;

- BBITOJIHATH HECTIOKHBIE TPE0OPa30BaHUS YUCIOBBIX BBIPAXKECHUN, COIEPIKAIIUX CTEIICHU YHCEI,
700 KOPHU U3 YhCe, MO0 JTorapru(Mbl YHCEIT,;

- CPaBHMBATH PAllMOHAIBHBIEC YHCIIa MEXy cO00i;

- OLICHUBATh ¥ CPABHUBATH C PAlMOHAJIbHBIMY YHACIAMH 3HAYCHHUSI LICIIBIX CTENIEHEN YHCell, KOPHEN
HATypaJIbHOH CTENEHU U3 YHCE, IOTapu(PMOB YUCEN B MIPOCTHIX CIyYasx;

- 1300pakaTh TOYKaMH Ha YUCIOBOM MPSAMOM IIeIble ¥ pallMOHAIbHbIC YNCIIA;

- 1300paXkaTh TOUKAMH Ha YMCIIOBOU MPSIMOH IeJIbI€ CTETNICHU YHCEeN, KOPHH HaTypallbHOM CTEIICHU
U3 YHCEJI, JIOTapU (MBI YKMCEN B IPOCTHIX CIIydasx;

- BBINOJHATH HECIOXKHBIE MNPEoOpa3oBaHMs LEIBIX M JIPOOHO-pAllMOHATIBHBIX OYKBEHHBIX
BBIPAKEHUI;

- BBIp@)KaTh B IPOCTEHMIINX ClIydasiX U3 PABEHCTBA OJIHY IEPEMEHHYIO UEPE3 IPYTHE;

- BBIYHUCIIATH B MPOCTHIX CIIydasX 3HAYCHUs YUCIIOBBIX M OYKBEHHBIX BBIPQ)KEHUH, OCYLECTBIIASA
HE00XO0IMMBIE TIOJICTAHOBKH U IIpeoOpa3oBaHus;

- 1300pakaTh CXEMAaTUYECKH YroJl, BEIMYMHA KOTOPOrO BhIpakeHa B Ipaaycax;

- OLICHUBATh 3HAKU CUHYCA, KOCUHYCA, TAHT€HCA, KOTAHI'€HCAa KOHKPETHBIX YTJIOB.

B noBcenHeBHOM XKU3HU U MTPU U3YUEHHUH IPYTHX YYEOHBIX MPEAMETOB:

- BBIMOJIHATH BHIYUCIICHUS IPHU PEUICHUU 33]1a4 MPAKTUYECKOTO XapaKTepa;

- BBINIOJIHATH MPAKTUYECKHE pacdeThl C HCIOJIb30BAHMEM IPH HEOOXOAMMOCTH CIPABOYHBIX
MaTEpHaJIOB U BHIYUCIUTEIIbHBIX YCTPOUCTB;

- COOTHOCHUTH pE€ajJbHbI€ BEIUYUHBI, XapPaKTEPUCTUKH OOBEKTOB OKPYKAIOLIET0 MHpa C HX
KOHKPETHBIMU YUCJIOBBIMU 3HAYECHUSIMU;



- UCIOJIB30BAaTh METO/AbI OKPYIJICHHS, TPUOIMKEHUSI M MPUKHUIKA TIPU PEIICHUH MPAKTHYECKUX
3a7a4 IIOBCEIHEBHOM KU3HU

- Pemiate nmuHeliHbIe ypaBHEHUS U HEPABEHCTBA, KBAJIpaTHHIE YPaBHEHMUS;

- pemath orapudmMudeckue ypaBHeHus Buaa log a (bx + ¢) = d u mpocTeifiiue HepaBeHCTBA BHIA
logax<d,

- pemaTth moka3aTeNbHbIe YpaBHeHHsI, Buaa abx+c= d (rae d MOXKHO IPeICTaBUTh B BUJIE CTETICHU
C OCHOBaHHMEM a) M MpocTeiIe HepaBeHCTBA Buaa ax < d (rme d MOKHO IPEICTaBUTh B BHUJIC
CTETICHU C OCHOBAHUEM a);.

- MPUBOJIUTH HECKOJBKO NMPUMEPOB KOPHEW MPOCTEHUIIEro TPUTOHOMETPUUYECKOTO ypaBHEHUS
BUJA: Sin X = a, COs X = a, tg X = a, ctg X = a, rae a — TabIUYHOE 3HAYCHHE COOTBETCTBYIOIIEH
TPUTOHOMETPUUECKON (QYHKIIHH.

B noBcenHEBHOM KM3HU U ITPU U3YYEHUH IPYTUX IIPEIMETOB!
- COCTaBJIATh M pellaTh YpPaBHEHUS W CUCTEMBl YPAaBHEHHUH IIPpH PELIEHUM HECIOKHBIX
IIPAKTUYECKUX 3a7a4

- OnepupoBaTh Ha 0a30BOM ypOBHE IOHATHSMM: 3aBUCUMOCTb BEJIMYMH, (DYHKIHUS, apryMeHT U
3HaYeHHe (QYHKIUHU, OOJACTh ONpEeAeTeHUS M MHOXXECTBO 3HaueHW (QyHKUMH, Trpaduk
3aBUCUMOCTH, rpaduK QyHKIUH, HYIU QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHHE
Ha YHCIIOBOM NPOMEXYTKE, YObIBaHHE HA YHCIOBOM MPOMEKYTKE, HanOoJbIlIee 1 HaNMEHbIIIEe
3Ha4YeHUe (QYHKIUHU Ha YUCIOBOM IIPOMEKYTKE, Iepuoandeckas GyHKIUs, IEPHOL;

- omepupoBaTh Ha 0Aa30BOM YpOBHE MOHATHSMU: IpsMas M oOpaTHas MPONOPLUOHATBHOCTH
JVHENHas, KBaJpaTUuHasl, JorapudMudeckas U 1MokaszaresibHasi QyHKIMH, TPUTOHOMETPUUYECKHUE
GyHKIUY;

- pacro3HaBaTh TpadUKH JIEMEHTAPHBIX (PYHKIUN: MIPSAMON M 0OpaTHON MPOTMOPIIMOHATBHOCTH
JMHEWHOU, KBaIPaTUYHOM, TOrapu(MUUECKON 1 TTOKa3aTEIbHON PYHKIUH, TPUTOHOMETPUUECKUX
byHKIINIH;

- COOTHOCHTBH TpapMKH 3JIE€MEHTapHbIX (QYHKIUI: mpsiMOil U 0OpaTHON NPOMOPLUOHATIBLHOCTH,
JUHEHHOH, KBaJAPAaTUYHOM, JJorapru(pMUUECKON U TIOKA3aTeTbHON (DYHKITUH, TPUTOHOMETPHUIECKUX
¢yukuuit ¢ hopMmynamu, KOTOPHIMH OHH 33JaHBbI;

- HaXOAMTh MO TpapuKy NpUOIMKEHHO 3HaYeHNs QYHKIHMU B 33JaHHBIX TOUKAX;

-OnpeensaTh Mo TpapuKy CBOMCTBAa (QYHKIMHU (HYJIH, HPOMEXKYTKH 3HAKOIOCTOSHCTBA,
IPOMEKYTKM MOHOTOHHOCTH, HAauOOJIbIIIME U HAMMEHbIIINE 3HAYCHUS U T.I1.);

- CTPOUTH 3CKHM3 Tpaduka (QYHKIUH, YAOBJIECTBOPSIOUICH NPUBEIEHHOMY Ha0Opy yCIOBUH
(mpoMeXyTKH BO3pacTaHus / yObIBaHWS, 3HAUYeHHE (QYHKIUM B 3aJaHHOW TOYKE, TOYKH
AKCTPEMYMOB U T.11.).

B noBceaHeBHOM KU3HU U IPU U3YYCHHUH JAPYTUX MPEIMETOB!

- ompeneniTh Mo rpadukaM CBOMCTBAa pealbHBIX MPOLIECCOB M 3aBHUCUMOCTEl (HauOombiue U
HalMEHbIINE 3HAYCHUS, TPOMEKYTKH BO3PACTAHUS U YOBIBAHUS, TPOMEKYTKH 3HAKOITOCTOSIHCTBA
U T.IL.);

- UHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTHYECKON CUTYallMU

- Pemiath HeCIOKHBIE TEKCTOBBIC 3a/1a41 Pa3HBIX THIIOB,

- aHANM3UpPOBATh YCIOBUE 3aJayd, INpPU HEOOXOAMMOCTH CTPOUTh JJsi €€ PpEeLICHUs
MaTEeMaTUYECKYIO0 MOJIEIb;

- IMOHUMAaTb W HCIOJIB30BATh JIsI PCIICHHA 3aJaqyun I/IH(i)OpMaI_II/IIO, MMpCACTABJIICHHYIO B BHIC
TEKCTOBOM M CUMBOJIBHOM 3aIIMCH, CXEM, TaOJIHII,

yarpamm, rpa)ukoB, pUCYHKOB;
- IEUCTBOBATH 110 AITOPUTMY, COAEPIKALLEMYCS B YCIIOBUM 3aa4H;
- HCIIOJIB30BAaTh JIOTHYECKUE PACCYXKACHHUS IIPU PEIICHNUHN 33/1a4H;
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- paboTaTh ¢ M30BITOUHBIMHU YCIIOBUSIMH, BEIOUpasi U3 BCel nHpOopManuu, TaHHbIE, HEOOXOAUMBbIE
JUTSL PEUICHUS 3a]1auu;

- OCYILIECTBISATH HECIOXKHBIN Mepedop BO3MOXKHBIX pEIIeHHUH, BHIOMpas U3 HUX ONTHMAaJIbHOE MO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIOBUH;

- aHAIM3UPOBATh U HWHTEPIPETHUPOBATH IOJIYUYCHHBIC PEIICHUS B KOHTEKCTE YCIOBHS 3a/ayH,
BBIOMPATH PEIICHUS, He IPOTUBOPEYAIIIE KOHTCKCTY;

- pemaTh 3a/1a4uu Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT, TTO€3/10K U T.IL.;

- pemiath HECIOXKHBIC 3a/Ja4yd, CBS3aHHBIC C JOJIEBBIM y4YacTHEM BO BJIAJCHUH (UPMOI,
HpEANpPUSTHEM, HEIBUKUMOCTD

- pemaTh 3aJa4d Ha TPOCTHIC MPOIEHTHI (CUCTEMBI CKHUIOK, KOMHCCHH) M Ha BBIYHCIICHHE
CJIO’KHBIX TPOLIEHTOB B PA3JIMYHBIX CXEMax BKJIAJIOB, KPEIUTOB U UIOTEK;

- pemiath TNPaKTHYECKUE 3a7add, TpPEOYIOIIME HCIOIB30BAaHHUS OTPULATEIBHBIX YHCEN: Ha
OTIpeieIeHNe TEMIIepaTyphl, Ha OIpeleIeHUe MOJ0KEHHsI Ha BPeMEHHOW OcH (10 Halei 3pbl U
MOCJIC), Ha IBIKEHHE JICHEKHBIX CPEJICTB (MPUX0/1/pacxo/1), Ha onpeiesieHue TITyOUHbBI/BBICOTHI U
T.IL;

- UCIIOJIb30BaTh MOHATHE MacmTaba Ui HaXOXJICHUS PACCTOSHUN W JUIMH Ha KapTax, TUIaHax
MECTHOCTH, IJIaHaX MOMEIEHH, BRIKpOWKax, MpH padoTe Ha KOMIBIOTEPE U T.II.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUHU IPYTUX IIPEIMETOB:
- pelaTh HECI0KHbIE IPAKTUYECKHE 3a1a4H, BOSHUKAIOIINE B CUTYalUsAX IOBCEJHEBHON KU3HU

- OnepupoBath Ha 6a30BOM ypOBHE MOHATHSAMH: IPOU3BOAHAS (QYHKIIMU B TOUKE, KacaTeabHas K
rpaduky QyHKIUHN, TPOU3BOIHAS (PYHKIINY;

- ONpenensATh 3HAYEHHE NPOM3BOAHONW (YHKIMHM B TOYKE IO HM300paKEHHIO KacaTeNbHOH K
rpaduKy, IpOBEICHHON B 3TOM TOUKE;

- pemaTh HECIIOXHBIC 3a/1a4M Ha NMPUMEHEHUE CBSI3M MEXIy NMPOMEKYTKaMH MOHOTOHHOCTH H
TOYKaMHU SKCTpeMyMa (YHKIHMH, C OJHOW CTOPOHBI, U NPOMEKYTKAaMH 3HAKOIIOCTOSIHCTBA H
HYJISIMH TIPOU3BOTHON ATOM (PYHKITUU — C IPYTOM.

B noBceAHEBHOI KU3HU U TTPU U3YYCHHUH JAPYTUX MPEIMETOB!

- MONTB3YySACh rpaikaMu, CpaBHUBATH CKOPOCTH BO3pACTaHMs (POCTA, MOBBIMICHHUS, YBETUICHUS U
T.I1.) WJIM CKOPOCTH yOBIBaHUs (TIQJICHUS, CHI)KCHUSI, YMEHBIIICHUS M T.I1.) BEJIMYUH B peabHbIX
npoiieccax;

- COOTHOCHTB TpaMKi peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH € MX OMHCAHUSIMHE, BKIFOYAIOITMA
XapaKTEPUCTUKU CKOPOCTH U3MEHEHHUsI (OBICTPHIN pOCT, TUTABHOE TTOHIKEHUE U T.11.),

- MCTIOJIb30BaTh TPa(pMKu peasbHBIX MPOIIECCOB IS PEIICHUS HECTOXKHBIX MPUKIIAIHBIX 3a/1a4, B
TOM YHUCJIE OTPEEIss Mo rpaguKy CKOPOCTh X0/1a mpoiiecca

- OIICpHUPOBATH HA 62130BOM YPOBHC OCHOBHBIMHU OIIMCATCIIbHBIMU XapPAKTCPUCTUKAMU YHUCIIOBOT'O
Habopa: cpeaHee apudmeTHdecKkoe, MeTnana, HauOOoJIbIIIee U HAUMEHbBIIICE 3HAUCHUS;

- OmepupoBaTh Ha 0A30BOM YpOBHE MOHSTHSIMH: YAaCTOTAa U BEPOSITHOCTh COOBITHS, CIy4YailHBIN
BBIOOD, OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH,

- BBIYUCIIATh BEPOATHOCTU COGBITI/Iﬁ Ha OCHOBC I10ACYETa Yuciia HCXOJ0B.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUU IPYTUX IIPEIMETOB:

- OLICHMBATh U CPABHUBATH B IIPOCTHIX CIy4asiX BEPOSTHOCTU COOBITHH B peanbHOM KU3HU;

- UATATh, CONIOCTABJIATH, CPABHUBAThH, MHTEPIIPETUPOBATH B IIPOCTHIX CIIy4asX peajbHbIC JaHHBIC,
Ipe/CTaBICHHbIE B BUE TAaOJIULI, JUarpamMm, rpaukoB

yYalUHCA MOJYYUT BO3MOKHOCTD:
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- OmnepupoBaTb NOHATUAMU: KOHEYHOE MHOKECTBO, DJIEMEHT MHOXECTBA, IOJMHOXKECTBO,
nepeceyeHre W OOBEIMHEHHWE MHOXKECTB, YHMCIIOBBIE MHOXKECTBA HA KOOPAMHATHOW MPSIMOM,
OTpE30K, HWHTEpBaJl, MOJYUHTEpBAl, IPOMEKYTOK C BBIKOJOTONH TOYKOH, Tpaduieckoe
IIPEJICTAaBICHUE MHOKECTB HA KOOPAMHATHOM MJIOCKOCTH;

- ONEPUPOBATH MOHATUSAMU: YTBEPKJIEHUE, OTPULIAHUE YTBEP)K/ICHUS, UICTUHHBIE U

JIO)KHBIE YTBEPXKACHUS, MpPHUYMHA, CIEACTBHE, YacTHBIM ciyyail o0OIIero yTBep>KACHHUS,
KOHTPIPHUMED;

- IPOBEPATDH MPUHA/IJICKHOCTH 3JIEMEHTa MHOXKECTBY;

- HAXOUTb NCPECCCUCHUC U OGT;@I[I/IHCHI/IG MHOXCCTB, B TOM YHUCJIC IPCACTABIICHHBIX rpa(bnqecxn
Ha YMCIIOBOM MPSAMOU M HAa KOOPJAMHATHOM TIJIOCKOCTH;

- IPpOBOAUTH JOKA3aTCIILHBIC PACCYXKACHUS JIS O6OCHOBaHI/I}I HUCTUHHOCTHU YTBep)KI[GHI/II\/'I.

B noBcenHEBHOM XU3HU U IIPU U3YYEHUU IPYTUX IIPEIMETOB:

- HCII0JIb30BATh YHACIIOBBIE MHOXKECTBA HA KOOPIMHATHOU MPAMOM U HAa KOOPJAUHATHOM INIOCKOCTH
JUISL OTIMCAHUS PEANIBHBIX IIPOLECCOB U SIBJICHUN;

- TIPOBOJHUTH JTOKA3aTEIbHBIE PACCYXKACHUSA B CUTyalUsX IOBCEIHEBHOM XM3HU, IIPU PELICHUN
3a/1a4 U3 IpYyrux MpeIMeToB

- CBOOOIHO OMEepUpPOBaTH MOHITHIMHU: 1IETI0€ YUCIIO, JEIUMOCTh YHUCe, OOBIKHOBEHHAs! APOOb,
JecsTUYHas JpoOb, palloOHaJIbHOE YHCIO, MNPUOMMKEHHOE 3HAUEHUE 4YHCla, 4acTb, OIS,
OTHOIICHHE, TIPOIICHT, MTOBBIIIICHHIE U TOHIKEHUE HA 33/IaHHOE YUCIIO TPOIICHTOB, MacIITao;

- IPUBOJIUTH NIPUMEPBI YUCEN C 3aJaHHBIMU CBOMCTBAMU JEIUMOCTH;

- OTIEpUPOBATH MOHITHUSIMHU: Jorapudm drcia, TPUTOHOMETPUIECKasi OKPYKHOCTb, paauaHHas U
rpaaycHas Mepa yria, BeJIU4rHa yIiia, 3aJaHHOT0 TOYKOW Ha TPUTOHOMETPUYECKON OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC YIJIOB, UMEIOIIHNX MTPOU3BOJIBHYIO BEIUUYHUHY, YHCIIA € U T;
- BBINOJIHATH apu(MeTH4ecKre IeHCTBUS, CoueTasi YCTHhIE U MUCbMEHHbBIE MPUEMBbI, IPUMEHSS
npu

HEOO0XOIMMOCTH BBIYMCIUTEIbHBIE YCTPONUCTBA,

- HaXOJWUTh 3HAYEHUs KOPHS HATypalbHOM CTENEHH, CTEIIEHH C PAlMOHAIBHBIM ITOKA3aTENIEM,
Jorapugma, UCTIONb3ys P HEOOXOTUMOCTH BBHIYMCIUTENIBHBIE YCTPOICTBA;

- MIOJIb30BAThCS OLICHKON M MPUKUIKOMN IPH MPAKTHYECKUX pacyeTax;

- TMIPOBOJIUTH TI0 MU3BECTHHIM (popMysiaM M MpaBHiaM NpeoOpa3oBaHUs OYKBEHHBIX BBIPaKEHHH,
BKJIIOUAIOLIUX CTENEHH, KOPHH, JJorapu(Mbl 1 TPUTOHOMETpUUECKHE (PYHKIINU;

- HAaXOIUTh 3HAYEHHUS YHCIOBBIX W OYKBEHHBIX BBIPQKEHUH, OCYLIECTBISAS HEOOXOAUMBIE
MOJICTAHOBKH M MpeoOpa3oBaHus;

- 1300pakaTh CXEMATUYECKH YroJl, BEIMYMHA KOTOPOTO BhIpakeHa B rpajlycax WIH paJuaHax;

- HCIMOJNb30BaTh MpPU PELICHUU 3ajady TaOJWYHbIE 3HAYEHHS] TPUTOHOMETPUYECKUX (DYyHKUIUN
YIJIOB;

- BBITIOJIHATD MIEPEBO/] BEJIMYUHBI yIi1a U3 paAUaHHON MEphI B TPalyCHYIO U 00paTHO.

B noBcenHeBHOM XKU3HU U NTPH U3YYEHHUH IPYTHX YYEOHBIX MPEAMETOB:

- BBITIOJIHSATH ACUCTBUS C YACITOBBIMH JJAHHBIMU MPU PEIICHUH 337a4 PaAKTUYECKOT0 XapaKTepa u
3a]a4 U3 Pa3InYHbIX 00JacTel 3HaHUMN, UCIIONIb3YS IPU HEOOXOAMMOCTH CIIPAaBOYHBIE MaTepUAIIbI
Y BBIYHMCIIUTENbHBIE YCTPOICTBA;

- OLIEHUBATh, CPAaBHHUBATh W HCIOJB30BaTh NpPU PEIICHUU NPAKTHUECKUX 3a7ad YHCIOBBIC
3HAUEHUS PeaTbHBIX BETUYHH, KOHKPETHBIC YMCIOBBIC XapaKTEPUCTUKN 0ObEKTOB OKPYKAIOIIIETO
Mupa



- Pemarp panuoHanbHbIe, TOKa3aTelbHbIE U JOrapu(pMHUUECKUE YpPaBHEHUS W HEPaBEHCTBA,
IIPOCTEHIINE UPPALUOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHM I, HEPABCHCTBA U UX CHUCTEMBI,
- HCIIOJIb30BAaTh METO/bI PELICHUs YPABHECHUN: IIPUBEACHUE K BUY «IIPOU3BEACHUE PABHO HYIIIO»
WIH «9aCTHOE PaBHO HYIIIO», 3aMEHA IEPEMEHHBIX;

- UCIOJIb30BaTh METOJl MHTEPBAJIOB IS PEILICHNS HEPABEHCTB;

- ICIOJIb30BaTh rpaMueCcKuil METO AJIsl MPUOIMKEHHOT O PEIIEHUs] YPaBHEHUI U HEPAaBEHCTB;

- M300paxaTh Ha TPUTOHOMETPUYECKOH OKPYKHOCTH MHOXKECTBO pPEIICHHH NpOoCTeHIINX
TPUTOHOMETPUYECKUX YPaBHEHUHN U HEPABECHCTB;

- BBIOJNHATH OTOOpP KOpHEHW YpaBHEHUI WM pEUIeHUH HEpPaBeHCTB B COOTBETCTBUU C
JOTIOTHUTEIbHBIMU YCIOBUSMHU U OTPaHUYCHUSMH.

B noBceHEeBHO JKU3HU U IIPH U3YYEHUH JPYTUX yU4E€OHBIX IPEIMETOB:

- COCTaBIIATh M PEIIATh YPAaBHEHHUs, CUCTEMbl YPAaBHEHUN M HEPAaBEHCTBA IPU PELICHHUH 3a7ad
JpYrux y4eOHBIX PEAMETOB;

- HCIOJB30BaTh YPaBHEHUs W HEPABEHCTBA I IOCTPOCHMS M MCCIEAOBAHMSA INPOCTEHUIINX
MaTE€MaTU4YeCKUX MOJEJIEH pealbHbIX CUTyallui WIK IIPUKIIAIHBIX 3a/1a4;

- YMETh MHTEPIPETUPOBATh IOIYYCHHBIN NIPU PEIICHUN yPaBHEHUS, HEPABCHCTBA UM CUCTEMBI
pe3yabTaT, OICHHWBATH €ro IMpaBJIONoOA0OHe B KOHTEKCTE 33aJaHHON pealbHON CUTyallud WIIH
MPUKJIaAHON 3a1aun

- OnepupoBaTh MOHATHSAMH: 3aBUCHUMOCTh BEINYMH, (QYHKIUS, apryMEHT ¥ 3HauYeHHEe (QYyHKINH,
001acTh oOmpeAeseHUs M MHOXECTBO 3HAYCHMH (QYHKUMHU, TpapuK 3aBHCUMOCTH, Trpaduk
GyHKIMM, Hyau GYHKOUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3pAacTaHWE Ha YHCIOBOM
IPOMEXYyTKe, yObIBaHHE Ha YMCIOBOM IPOMEXYTKe, HauOoJblllee U HaUMEHbIIEe 3HAYCHHE
(GYHKIIMM Ha YHCIOBOM IPOMEKYTKE, NMEprHoauyuecKkas (QyHKIUS, NMEPUOJ, YeTHAss W HedeTHas
byHKIUY;

- OIIepUPOBATH MOHATUSAMH: TIPsIMasi ¥ 00paTHAs IPOIIOPIMOHATIBLHOCT, JIMHEHHAs, KBaJpaTHYHAS,
JorapugmMuyuecKas 1 mokasareiabHas (YHKIIMH, TPUTOHOMETPUYECKUE (PYHKIINY;

- ONpEeneNsATh 3HaUYeHHE (YHKIMH IO 3HAYCHUIO apryMEHTa MPH PAa3INYHBIX CIIOCO0aX 3aTaHus
byHKIUY;

- CTpOUTH TpauKK N3YUEHHBIX DYHKITHIA;

- OIMCBIBATH MO rpa)Ky U B MPOCTEHUIIHX CITydasx Mo (popMyJie HOBEJACHNE U CBOMCTBA (DYHKITHIA,
HaxOJUTh MO TpaduKy PyHKIIMK HanOOJIbIINE U HAUMEHBIINE 3HAYCHHUSI;

- CTPOUTH 3CKHM3 Tpaduka (QYHKIUH, YAOBIECTBOPSIOUICH NPUBEIEHHOMY Ha0Opy yCIOBUH
(MpoMeXyTKH BO3pacTaHus/yObIBaHUWS, 3HaueHHWE (YHKIMKW B 3aJaHHOM TOYKE, TOYKH
HKCTPEMYMOB, ACUMIITOTHI, HYJIH (PYHKIUH U T.1I.);

- pemarh ypaBHEHHUS, IPOCTEHIIINE CHCTEMbl YPaBHEHHUH, UCIIOIB3Ysl CBOMCTBA (YHKIIMA U HX
rpaduKoB.

B noBceHEeBHOM KU3HU U IIPH U3YYEHUH JPYTUX YUYCOHBIX IPEIMETOB:

- ompeneniaTh 1Mo rpadukaM W HUCHOJIb30BaTh MJISl pEUICHHs] NPUKIAJHBIX 3a/lad CBOMCTBA
pPEATBHBIX TMPOILIECCOB M 3aBUCHUMOCTEH (HAWOONbIINEe W HAMMEHbBINE 3HAYCHHSI, TPOMEKYTKH
BO3pAaCTaHus U

yObIBaHUA (QYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, aCUMIITOTHI, IEPUOJ U T.I1.);

- UHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYallUH;

- ompenensaTh NO rpadukaM IPOCTEHIIME XapaKTEPUCTUKU IEPHOAMYECKUX IIPOLIECCOB B
O6uosI0THH, SKOHOMHUKE, My3bIKE, PAJIOCBS3U U JIp. (aMIUIUTYAA, IIEPUO U T.I1.)

- OnepupoBath MOHATUSAMH: TPOU3BOIHAS (PYHKLIUHU B TOUKE, KacaTelbHas K rpaguky QyHKIHIH,
npou3BoAHas QYHKIINH,
- BBIYUCIIATH ITPOU3BOAHYIO OJHOYJICHA, MHOT'OYJICHA, KBAJAPATHOI'O KOPHA,
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IPOM3BOJIHYIO CYMMBI (DYHKIIHIA;

- BBIYUCIIATH POU3BOIHBIC JIEMEHTAPHBIX (YHKIUN M UX KOMOMHAIUI, UCTIONB3Ys CIIPAaBOYHBIC
MaTEepUaJbL;

- MCCJEN0BaTh B MPOCTEHIINX cay4asx (YHKIMHA HA MOHOTOHHOCTb, HAXOAUTh HAUOOJIBIINE U
HalMEHbIIME 3HadeHUs (QYHKUMH, CTPOUTh TpaUKM MHOTOYIEHOB M  MPOCTEHIINX
panMoHaNbHBIX (PYHKIMH ¢ UCTIOJIb30BaHUEM alapaTa MaTeMaTHUYEeCKOro aHAJIN3A.

B noBceHEeBHO KU3HU U MIPH U3YYEHUH JPYTUX YU4E€OHBIX PEIMETOB!

- pewmaTh MPUKIAIHBIE 331a4d U3 OUONIOTUH, (PU3UKU, XUMHUH, SKOHOMHUKHU U IPYTHX MPEAMETOB,
CBSI3aHHBIE C UCCIIEIOBAHUEM XapAaKTEPUCTHK PEAbHBIX MPOILIECCOB, HAXOXKACHUEM HanOOIbIINX
Y HAaMMEHBIIINX 3HAaYEHUN, CKOPOCTH U YCKOPEHHUS U T.I1.;

- UHTEPIPETUPOBATH NOJyYEHHBIE PE3YIbTAThI

- HWmerp mpencraBieHHE O JAUCKPETHBIX W HEMNPEPBHIBHBIX CIyYallHBIX BEJIMYMHAX U
pacrpeieNieHusIX, 0 HE3aBUCUMOCTH CITyYaliHBIX BEJIMYUH,

- UMETh IIPE/ICTABIIEHUE O MATEMATUYECKOM OKMJIaHUH U TUCTIEPCUU CITyYallHbIX BEJIMYUH;

- WMETh TPEACTaBICHWE O HOPMAJIBHOM paclpeielieHnd ¢ TpUMEpax HOPMaIbHO
pacrpeesieHHbIX CIy4aillHbIX BEJTUYHH;

- IOHUMATh CYTh 3aKOHA OOJIBIITUX YHCET M BBIOOPOYHOTO METO/1a U3MEPEHHS BEPOSITHOCTEH;

- UMETh TPEJICTaBICHUE 00 YCIOBHON BEPOSTHOCTU U O TIOJHOW BEPOATHOCTU, IPUMEHSATH UX B
pelieHny 3a/1ay;

- UMETh MPEJCTABICHUE O BAKHBIX YACTHBIX BUJIaX paclpe/ieIeHUH U MPUMEHSTh UX B PEUICHUU
3a7a4;

- UMETh IIPEICTABICHUE O KOPPEISALUU CIIy4YalHbIX BEJIMYHH, O JINHEWHOU PETPECCUM.

B moBceiHeBHOM KU3HU U PU U3YYCHUU APYTHX MPEAMETOB:

- BBIYHCIIATH WK OIICHUBATH BEPOSTHOCTH COOBITUN B PEATbHOU KU3HU;

- BRIOUpATh MOAXOASIINE METOIBI MPEJCTABICHUS U 00pa0OTKH JaHHBIX;

- YMETh peliath HECJIOXHBbIC 33aJaud Ha NMPUMEHEHHE 3aKOHA OOJBIINX YHCENl B COLIMOJIOTHH,
CTpPaxOBaHHH, 3JAPAaBOOXPAHEHUM, OOECIICUCHHH OE€30MaCHOCTH HACEJICHHUS B UYPE3BBIYANHBIX
CUTYaIUsAX

2) MeramnpeaMeTHbIE Pe3yJbTAThI:

o YMEHHE CaMOCTOSITEIHbHO ONPEAEISATH IS CBOETO O0YUYEHUS, CTABUTh U
dbopMynupoBaTh i ce0sl HOBBIE 331a4 B yu€Oe 1 MO3HABATEIILHON IeATeIhHOCTH, PA3BUBATh
MOTHBBI U HHTEPECHI CBOEH MM03HABATENbHON AESITEIbHOCTH;

o YMEHUE CaMOCTOSITENILHO MJIAHUPOBATh MYTHU JOCTHKECHHUS 1IeJIel, B TOM YHCIIE
aJbTEPHATUBHBIC, OCO3HAHHO BhIOMpaTh HambOoiee 3G (HEKTUBHBIC CITOCOOBI pelIeHUsT YIeOHbBIX
Y TIO3HABATEJIbHBIX 33/1a4;

o YMEHHE COOTHOCUTH CBOU JCUCTBHUS C IUTAHUPYEMBIMH PE3yJbTaTaMH,
OCYIIECTBIISITH KOHTPOJIb CBOEH I€ATEIHHOCTH B IPOIECCe JOCTUKEHUS pe3ynbTara,
KOPPEKTUPOBATh CBOU JCUCTBHS B COOTBETCTBUHU C U3MEHSIOIICICS CUTYalUEH;

o YMEHHE OIICHUBATh MPABUILHOCTh BHIMOJIHEHUS y4eOHOM 3a/1a4u, COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHHUS;
L4 BJIaACHUC OCHOBAMH CaMOKOHTPOJIA, CAMOOLICHKU, TIPUHATHA pGH_IeHI/Iﬁ u

OCYILIECTBIICHHUS] OCO3HAHHOTO BbIOOpa B yUeOHOH U MMO3HABATEIBHON 1A TEIbHOCTH;
YMEHHUE CO3/1aBaTh, IPUMEHSTh U MPEOOPa30BbIBATh 3HAKH U CUMBOJIbI, MOAEIH U CXEMBI JUIs
peleHus yueOHbIX U MO3HABATEIbHBIX 3aa4;
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o CMBICJIOBOE YTCHHUE;

. YMEHHUE OpPraHU30BbIBaTh y4eOHOE COTPYAHUUYECTBO U COBMECTHYIO
JeSITeIbHOCTD C YYUTEIEM U CBEPCTHUKAMU; paboTaTh MHIMBUAYAIBHO U B TPYIIE: HAXOAUTh
o0111ee perieHne 1 pa3periare KOH(QIUKTH Ha OCHOBE COTIaCOBaHMsI MO3ULMHA U yuéTa
UHTEPECOB; (POPMYJINPOBATh, APT'yMEHTHUPOBATH U OTCTAUBATH CBOE MHEHHUE;

o YMEHHE OCO3HAHHO UCIIOIb30BaTh PEYEBBIE CPEIICTBA B COOTBETCTBUH C 3a1adei
KOMMYHHKAIMH U1 BBIPAKEHHsI CBOMX YyBCTB, MBICJIEH U MOTPEOHOCTEN; INIAHUPOBAHUS U
peryJsiiuK CBOEU NEATEIbHOCTH; BJIAJCHUE YCTHOM U MMCbMEHHOM PEeYbl0, MOHOJIOIMYECKOM
KOHTEKCTHOM peublo;

3) JMYHOCTHBIE Pe3yJbTaThl:

e (opMynHpoBaHHE B OOBICHEHUE COOCTBEHHOW TO3UIINU B KOHKPETHBIX CUTYAIUSIX
OOIIECTBEHHOM )KU3HHM HA OCHOBE TIOJTyYCHHBIX 3HAHHUH C TIO3UIIMU HOPM MOPAITH U
00IIeYeI0BeYeCKUX IEHHOCTEH, paB U 0053aHHOCTEH TpakIaHNHA

e  chOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKH; KPUTUYHOCTDH MBIIJICHUA, YMCHHEC PaCliO3HABATDH JIOTUYCCKN HCKOPPCKTHBLIC BbICKA3bIBAHU A,
OTJINYATh THIIOTE3Y OT (pakTa;

® TOTOBHOCTH M CIIOCOOHOCTh BECTH JIUAJIOT C IPYTUMH JIHOJIbMH, JOCTUTATh B HEM
B3aUMOTIOHMMAHWSI, HAXOAUTh OOIIKE eI U COTPYIHAYATE JJISI UX JOCTHKEHUS;

® HABBIKH COTPYJHHYECTBA CO CBEPCTHHKAMHU, ICTHMH MIIQJIIIETO BO3PACTa, B3POCIIBIMU B
00pa3oBaTeNbHOM, 00IIIECTBEHHO MOJIC3HOH, Y4eOHO-HCCIIeIOBATEILCKOM, IPOCKTHON B IPYTUX
BUJIAX JICSATCIBHOCTH;

® TOTOBHOCTH M CIIOCOOHOCTH K O0OPa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, Ha
MPOTSHKEHUH BCEW )KU3HH; CO3HATEIBHOE OTHOIICHHE K HEIPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO
yCTIeITHOM TTPO(HeCCHOHATLHON U O0IIECTBEHHOM e TSIIbHOCTH;

® DOCTCTHYCCKOC OTHOILICHUE K MUPY, BKIIKOYAA OCTCTUKY 6I>IT21, HAay4YHOI'O U TCXHUYCCKOI'0
TBOPYECTBA;

® OCO3HaHHBIH BBIOOp Oymymed mpodeccnn W BO3MOXKHOCTEH peanm3alii COOCTBEHHBIX
’KM3HEHHBIX TUIAHOB; OTHOIICHHE K IPO()ECCHOHAIBHOM JeATeIPHOCTH KaK BO3MOKHOCTH Y4acTHs B
PEILICHUH JIMYHBIX, OOIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX TIPOOIEM.

e (¢dopMHpOBaHME 3aMafaONIMX MPEIMETHBIX, METApPEeIMETHBIX, JUYHOCTHBIX YMEHHUH,
BBISIBJICHHBIX B IIPOLIECCE AUATHOCTUKHU MPEABIAYIIET0 yueOHOro Meproa.
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KanennapHo-temaTnyeckoe noypoyHoe IJIaHMPOBaHUe

JaTta
nposesaeHus
Ne Tema nnaH dakr
1 s [ToBTOpeHme. YpaBHEHHS COS X=a, Sinx=a,tgx=a 3 cen
5 ° § IToBrOpenue. TpuroHoMeTpudeckrue ypaBHEHUs, CBOAAIIMECS K 5 con
= 2 anredpandeckum
3 2, = [ToBTOpeHneOqHOPOIHBIE U HEOTHOPOAHBIE YPABHEHHUS 5 cen
4 E % [ToBTOpenue. Meto 3aMeHbI IEPEMEHHBIX U PA3NIOKEHHUE HA 9 cen
= % MHOYKHTEITH
> & | [loBropenne. MeTo 1 OIIEHKH JICBOI M TIPaBOM YacTH ypaBHeHus | 9 CEH
6 = IMTosropenue. CUCTEMBI TPUTOHOMETPHUUECKUX YPABHEHUI 11 cen
; OO6unacTh onpefeneHus U MHOKECTBO 3HAYCHUIA 11 cen
TPUTOHOMETPUYECKHUX (YHKITHI
8 YETHOCTD, HEYETHOCTh TPUTOHOMETPUUCCKUX (YHKITUHA 13 cen
9 [TeproMIHOCTH TPUTOHOMETPUIECKHUX (DYHKITHI 13 cen
CamocrosrenbHas padora o reme «O061acTb onpeneneHus,
10 MHO>KE€CTBO 3HAaUYE€HH I, YeTHOCTh, HEYETHOCTh U MEPUOIUYHOCTh | 16 ceH
TPUTOHOMETPHUUECKUX (PYHKITHIT»
11 CgoiicTBa GyHKIHS Y = COS X U €€ rpaduk 18 cen
1 = Hcnonp3oBaHne CBOWCTB (PYHKIIMK Y = COS X TIPH PEIICHUHU 20 cen
= 3a1a4y
13 =4 Pemenue ypaBHeHUH Tpaduuecku 20 cen
14 Z; OyHKIMSA y = sin X - €€ CBOMCTBA U rpa(PHK 23 cen
is ¥ Hcnonb3oBanue CBOMCTB QYHKIMH Y = Sin X TMPHU PEIICHAH 24 cent
L 3a71a4
16 § Pemenune ypaBHenuii rpaduyecku 25 cen
17 % OyHKIUKA Yy =tg X , Y = ctg X , UX CBOMCTBA U TpaduKu 25 cen
18 ?3:‘ PGH_IGHI/I? 3aaa4 1o Teme «CBOWCTBA TPUTOHOMETPUUYECKUX 25 con
= G yHKITHI
19 = CamocrostenbHas padora no Teme «CBOHCTBa 25 cen
TPUTOHOMETPUUECKUX (PYHKIIHI»
20 OOpatHble TpUTOHOMETpUYECKHE (PYHKIIMU y=arcsin X 27 cen
21 OO0patHble TpUrOHOMETpUYECKHE (DYHKIIMH y=arccos X 30 cen
- OOGparHbie TpUTOHOMETpHYECKUE QYHKIIMH y=arctg X U y=arcctg | okt
X
23 Kontponbnas padora Nel «Tpuronomerpudeckue ¢yHKITHI 4 okT
24 Pezeps Tekyiiee noBTopeHue 4 okT
25 Peseps 7 OKT
26 3 [Tpenen nocnenoBarenbHOCTH. YHCIOBBIE MOCIEIOBATEILHOCTH. R oKT
= 2 Onpenenenue npenaena nocieJoBaTeIbHOCTH.
97 ég = | CBoiicTBa cxosuuxcs nocnegoarenbHocten. [Ipenen 11 okt
g = | MOHOTOHHOIi [TOC/ICIOBATEIBHOCTH
28 = Brrunciienue npenenos nociaeq0BaTeIbHOCTEN 11 okT
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29 [Ipenen pyukuu. Tunsl npeaenon 14 okt
30 Brruucnenue npenenos ¢pynkuuit. CamocrositensHas paboTa mo 15 okt
teme «lIpenen pyHkIIm».
31 HenpepsiBHOCTD (pyHKITHH 18 okt
3 Ornpenenenne npou3BoHON. Haxoxaenue nporu3BoaHON 18 oKT
JTUHEHHON (YHKIIUN
33 [IpaBuna muddepeHnmpoBaHus 21 okt
34 [IpousBosaHas creneHHON QYHKIUU 22 OKT
35 [IpousBoaHas CloXKHON HYHKIUN 25 OKT
36 Pemenue 3amau o teme «lIpaBuna auddepeHunpoBanus» 25 okt
37 Pemienue 3amad Ha HAXOKJIECHUE MPOU3BOTHON CTETIEHHON 5 Hos
byHKIIUN
38 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 8 HOs
39 CamocTosTenbHas paboTa Mo TeMe «IIPOU3BOIHBIE R Hos
3IIEMEHTAPHBIX (QYHKIIUI)
20 ['eoMeTpryecKuii CMBICI TIPOU3BOIHON. YTIIOBOH KO3 DHUITHEHT 11 Host
IPsIMOi
a1 I'eomeTprueckuii cMbICT MPOU3BOAHOMN. YTI0BOI KO3 PUITHEHT 12 Host
PAMOM
42 YpaBHeHHE KacaTeIbHOU K TpaduKy QyHKITUN 15 Host
43 Pewenue 3anau o reme «I'eoMeTpUUECKU CMBICIT 15 Hos
MIPOU3BOIHOIN»
a4 CamocrosrenbHas padora o reme «IIponsBonnas u ee 18 Host
TeOMETPUYECKUI CMBICIT
45 [ToaroToBKa K KOHTPOJILHOM paboTe 19 Host
46 [TonroroBka Kk KOHTPOJILHOW paboTe 22 HoA
47 KontponbHas padora Ne2 «IIpousBoaHas u ee reOMETpHUUECKUI 27 Hos
CMBICTT»
48 Peseps Tekyiee nosropenue 25 Ho4
49 Peseps Tekyiee nosropenue 26 HOA
50 Bo3spacranue u yobiBanue QyHKIIUNA 29 Hos
51 Haxosxienne nHTepBaIoB BO3pacTaHus U yObIBaHUS (QYHKIIUN 29 Hos
M
5 | = = OkcrpemyMmbl QyHKIMU. HeoOXoanMele U 10CTaTOYHbBIE YCIOBHS 2 nex
% = | oKCTpeMyMa
<
53 § T | Haxoxnenne skcTpeMyMOB QyHKIUH 3 nex
54 S '2* HaubGonpimre v HauMeHbINNE 3HAYCHUS (PYHKIITHH 6 nex
e,
55 =" £ | HanOosnbiune 1 HaMMEHBIINE 3HAYCHHS QYHKIIMI HA OTPE3Ke 6 nex
0
56 = 2 | CamocrostensHas paboTa "IKeTpeMyMbl pyHKLHUH. 6 nex
2 5 | Haubonblune U HaMMEHBIIUE 3HAYCHUS "
o =
57 E § [IpousBoaHas BTOPOro nopsaka. BeimykiiocTs U Touku neperuda | 9 gex
e
58 = ACHUMITOTEI 10 mex
59 [Toctpoenue rpadukoB QyHKIUI 13 nex
60 [Toctpoenue rpadukoB QyHKIUI 13 nex
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CamocrosaTtenbHas paboTta 1o Teme «IKCTPeMyMbl QYHKIUH.

61 16 nex
HauGonbiee n HanMeHbIlee 3HaYCHUS )YHKITHIDY
62 [ToaroToBKa K KOHTPOJILHOM paboTe 17 nex
63 [ToaroToBKa K KOHTPOJIBHOM paboTe 18 mex
64 KontponbHas padora Ne3 «IIpumeHeHue npou3BOAHOMN K 20 nek
WCCIICIOBAHMIO (DYHKITHI
65 AHanM3 KOHTPOJIBHON paboThI 23 nex
66 Peseps 24 nex
67 [lepBooOpasnas 27 nex
68 [IpaBuna HaXOXKICHUS IEPBOOOPA3ZHBIX 27 nex
69 [IpaBuna Hax0XJIEHHS TEPBOOOPA3HBIX 13 sHB
70 Haxoxnenne nepBooOpa3HbIX 14 suB
= g Brrancnenne nepBooOpa3ubix. CamocrosiTenbHas padboTa mo 17 s
5 teme «[IpaBuita HaXOXKACHHS TIEPBOOOPASHBIX)
72 E [lnomane KpUBOIMHEWHOW TpaAIECLUK. 17 suB
73 = WNHTterpan u ero BeIYKUCICHUE 21 aHB
74 § Beraucnenne miomnanei Guryp ¢ moMoIpo HHTErpajioB 22 AHB
75 é Brpluncnenue uaTerpanos 24 sHB
76 L% CamocTrosTenpHas paboTta «Beraucienue miomasei ¢ moMoIso 24 auB
g UHTETPAIIOB»
77 = Brruncnenue miomazneit Guryp ¢ mToMoIIbio HHTETPAJIOB 27 sHB
78 Pemenue 3ama4 no teme «IlepBooOpasHas 1 HUHTErpa» 29 sHB
79 [IpuMeHeHne HHTETPAJIOB TSl perieHus (PU3NYECKUX 3a1ad. 29 aHB
80 Kontponbras padora Ned «IlepBooOpaszHas 1 HHTETpaI» 29 aHB
81 Peseps Tekyiee nosropenue 31 sauB
82 MaremaTnueckasi MHIYKIUS 31 guB
83 [IpaBuio npousBenenus. Pa3meleHus ¢ TOBTOPEHUSIMU 3 ¢eB
84 [lepecranoBKH. 4 es
8 | g Pa3smernienus 6e3 moBTOpeHUi 7 deB
86 | & Coueranus 6e3 MOBTOPECHUI. 7 beB
87 % Pemenue 3agau no reme «llepectanoBku» 11 deB
28 E Pemenue 3amau o teme «KomOuHaropukay. CaMocTosTebHas 11 e
z paborta
g9 | ™ bunom HproTona. 14 e
90 Coueranus ¢ IOBTOPEHUAMU 14 ¢es
91 [ToaroToBKa K KOHTPOJILHOM paboTe 17 dpeB
92 Kontponbnas padota Ne 5 «KoMmOuHaTtopuka 18 den
93 . BepositHocTh coObITHs. Knaccuueckoe onpeaencHue 21 des
8. < [ BEPOSTHOCTH
94 § S | CroskeHHe BEpOATHOCTEHH. 21 ¢es
Qo
95 2 E VYcnoBHast BepossTHOCTh. He3zaBUCHMOCTH COOBITHI 25 des
96 § % BeposTHOCTE IpOM3BeIeHUST HE3aBUCUMBIX COOBITHIMA 28 ¢eB
97 2 2 | BepoATHOCTb NIPOU3BEACHUS HE3ABUCUMBIX COOBITUIH 28 ¢eB
98 | © ®opmyna bepnyiiun 2 map
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99 [ToaroToBKa K KOHTPOJILHOM paboTe 3 map
100 KonTponpHas padora Ne6 «I1IeMEHTBI TEOPHH BEPOSTHOCTEI 6 map
101 Pezeps Tekyiiee noBTopeHue 6 map
102 Peszeps Tekyiiee noBTopeHue 10 map
103 Ornpenenenre KOMIUIEKCHBIX yncen. CloXeHUue U YMHOXKEHUE 13 Map
s KOMILIEKCHBIX YHCETT
104 E II{(I/(I)é\;r;neKCHo CONpsHKEHHBbIE YiCiia. MOAyIb KOMIIEKCHOTO 13 Map
105 QE; Onepanuy BBIYUTAHUS U JEICHUS 17 map
106 GE YMHOXeHuE n AeNeHNE KOMIUIEKCHBIX MHCEll, 3aIHCAHHDIX B 17 map
s TPUTOHOMETPHUECKOH popme
107 ~ ['eomeTpryeckas HHTEpIPETaLis KOMIIJIEKCHOTO YHCIIa. 17 map
Tpuronomerpuyeckasi opMa KOMIUIEKCHOTO YHCIIa
108 IToBTOpenne.MeToibl perieHus ypaBHEHUM ¢ OJTHUM 20 map
HEN3BECTHBIM. MeTOo1 pa3i0KeHNsI HA MHOKUTEIN
109 MeTtox BBeieHUS HOBOT'O HEM3BECTHOIO. 20 map
110 DOYHKIIUOHATBHO - TPaQUIECKU METO. 6 arp
11 Merton nepexona ot ypaBHeHus O(f(x))=¢(g(x)) K ypaBHEHHIO 7 anp
f(x)=g(x)
112 Pewienne ypaBHeHUN ¢ IPUMEHEHUEM HECKOJIBKUX METOJ0B 10 anp
113 PackpeiTe Moyiei Ha TPOMEKYTKaxX 10 anp
114 [Ipuems! pelieHns ypaBHEHUN ¢ JBYMSI HEU3BECTHBIMU 13 anp
115 KontponbHast padora Ne 7 «YpaBHeHuUs ¢ 0AHUM HeusBecTHBIM" | 14 amp
116 | £ Pemenue HepaBeHCTB. OCHOBHBIE MTOHATHS 17 anp
117 é Pemenue anreOpanvyeckux HEPABEHCTB 17 anp
118 % JpoOHo-paninoHaIbHbIE HEPABEHCTBA 20 anp
119 | = [TokazaTenbHbIC U JOoTapUMUUECKIE HEPABCHCTBA 21 amp
120 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA 24 amp
11 E:;:;%JEI;?;P%OM Ne 8 «HepaBenctBa ¢ oqHUM 24 anp
122 HppaunoHnaibHble BEIpaKEHUS 27 amp
123 Jlorapudmuueckre BbIpaxeHUs 28 amp
124 Tpuronomerpuyeckue npeoOpazoBaHus BIPAKEHUM 30 anp
125 HppauroHanbHble ypaBHEHUS 12 mait
126 [IponsBoaHas 1 ee npUMEHEHUE 15 maii
127 [TepBooOpa3Hast u €€ MPUMEHEHHE 15 mait
128 Pa6ota B ¢popmare EI'D 18 mait
129 Peseps 19 maii
130 Peseps 19 maii
131 Peseps 19 maii
132 % Peseps 20 maii
133 ‘;3 Peseps 22 maii
134 Peseps 22 man
135 Pesepn
136 Pezeps
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PecypcHoe obecnieuenue
Y4eOHO-METOTUYECKUI KOMIJIEKC

1. FO.M. Konsirun, M.B. Tkauésa, H.E. ®&noposa, M.U. [llabynnun. Maremaruka.
Anrebpa.u Hauana MaTeMaTHuecKoro aHanuza 11 kmacc : yueOHUK 1 00111e00pa30BaTebHbBIX
opranuzamuii — 5-e u3a. -  M.: [Ipocsemenue, 2018.

PexoMenyemas mureparypa Juisl yIUTems
1. FO.M. Konsirun, M.B. Tkauésa, H.E. ®&noposa, M.U. [llabynnn. Maremaruka.
Anrebpa.u Hauana MaTeMaTHUecKoro aHanmza 11 kmacc : yueOHUK 1 00111e00pa30BaTebHbBIX
opranuzamuii — 5-e u3a. -  M.: [Ipocsemenue, 2018.
2. 0. M. Konsrun, M. B. Tkauésa, FO. B. Cumopos, H. E. ®énoposa,M. W. [11abyHuH.
Aunreopa 11 xnacc. Pabouast trerpans. - .M., IIpocBemienue , 2013.
3. M. B. TkauéBa, H. E. ®énopopa,M. W. [11abynun. Anredpa 11 knace. JlugakTuaeckue

marepuaisl. - .M., Ilpocsemenue , 2013.
4. 3u bI' T'onpanu Iunaktuueckue mMarepuansl o anredpe 11k . M.: TIpocsemenue, 2004.

Pexomenayemas nurepatypa Uil ydaruxcsi:
1. 1. KO.M. Komsirun, M.B. Tkauépa, H.E. ®énoposa, M.U. [llabynun. Marematuka.
Anrebpa.u Hayasila MaTeMaTHIecKoro ananuza 11 kmacc : yueOHuK st

o0m1eo0pa3oBaTenbHBIX Opranu3anuii — 5-e u3a. -  M.: [Ipocsemmenne, 2018.

2. 10. M. Konsrun, M. B. Tkauéna, 1O. B. Cunopos, H. E. ®&noposa,M. U. I11aOyHuH.
Anreopa 11 xiacc. Pabouas Terpans. - .M., IIpocsemenue , 2013.

3. M. B. Tkauésa, H. E. ®&noposa, M. . IllabynnH. Anreopa 11 ximacc. JJugakTHaecKue
Marepuaisl. - .M., [Ipocsemienne , 2013.

4. 3uB bI' 'onpany Jlupaktuueckue matepuaisl mo anredpe 11k . M.: [Ipocsemenue, 2004.

Menua-pecypcsl

1) IIpe3eHTtauuu sl ypOKOB. .
2) Marepuainsl gy ypoka anreopa-10 http:/ www.alivt.com

HNHTepHeT — pecypchi:
CalTel 111 y4anuxcs:

1) WntepaktuBHbIi yueOHUK.. [IpaBuna, 3agaun, npumepsl http://www.matematika-na.ru

2) DHIMKJIONEaUs M0 MaTeMaTHUKe
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/ MATEMATIKA .html

3) CnpaBo4yHUK o MaTreMaTuKe TUIst IIKOJIbHUKOB
http://www.resolventa.ru/demo/demomath.htm

4) Maremaruka oH-naiiH http://uchit.rastu.ru

5) Tloaroroska K sk3ameHe http://perry.er3.pd
CailTel 11 yuuTens:

3) Ilencoser, maTematuka http://pedsovet.su/load/135

4) Yuutennsckuii moptasi. Matematuka http:// www.uchportal.ru/load/28

5) VYpoxu. Her. [ly1g yuntens MaTeMaTuKH, anreOpbl, FTeOMETPHH
http://www.uroki.net/docmat.htm

6) JlucraHnmoHHbIE 06pa3oBaTeIbHBIE IIATHOPMBI
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O6opynoBaHue:

1. nmocka WU MyJIbTUMEIUAIIPOEKTOP
2. KOMIIBIOTED
3. TpuHTEp
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