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TlosicHUTEIBLHASA 3aIMCKA

PabGouass mporpamma mo ydeOHOMY mpenMery «Maremaruka: aiareOpa W Hadajga MaTEMaTHYECKOTO
aHaJIM3a, FeOMEeTpUs» 0a30BOr0 ypOBHS pa3paboTaHa B COOTBETCTBUM C:

o OepnepanbHbIM 3aK0OHOM OT 29 nekabpsi 2012 r. Ne 273-®3 «O06 obpa3zoBanum B Poccuiickoit
Oenepanun» (ctateu 11, 12, 28),

® [IOCTaHOBJICHHEM [JITaBHOTO rOCYJapCTBEHHOIO CaHUTapHOro Bpada Poccuiickoit ®denepanuu ot 28
cearsabps 2020 1. Ne 28 «OO0 yrBepknenun canutapubix npaBun CII 2.4.3648-20 «CanurtapHo-
SMUAEMHOJIOTHYECKHEe TPeOOBaHUS K OpPraHU3aIUsIM BOCIIUTAHUS U O0OyUEHUs, OTJbIXA U 03/I0POBJICHHUS JIeTel
U MOJIOJICKH,

® [I0CTaHOBJICHHMEM [ J1aBHOro rocymapcTBEHHOro canutapHoro Bpada P® ot 28.01.2021 Ne 2 «O06
YTBEP)KICHUU caHuTapHbIX mnpaBuil W Hopm CanlluH 1.2.3685-21 «l'urueHudyeckre HOPMATHUBBI U
TpeboBaHusl K oOecreueHHIo Oe30macHOCTH W (W) OE3BPEOHOCTH JUIS 4YelloBeKa (akTOPOB Cpellbl
oOuTaHusgY,

e mnpukazoM MuHHCTEpcTBa Hayku U oOpazoBanust Poccum ot 17.05.2012 Ne 413 «O6 yrBepkIeHUH
deneparbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIAPTa CpeaHero oomero oobpasoBaHus» (C
M3MEHEHUSIMU U JIOTIOJTHEHHSIMH ),

e npukazoM MunucrepcrBa npocsemienus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxknenuu Ilopsaxa
OpraHM3alMl U OCYLIECTBJICHHUS OOpa3oBaTEIbHOM AESITEIBHOCTH IO OCHOBHBIM 00I11€00pa30BaTEIbHBIM
nporpaMmam - 00pa3oBaTEIbHBIM ITPOrpaMMaM Ha4dallbHOTO OOIIEro, OCHOBHOTO OOIIETO M CPETHEr0 OOIIEro
00pa3zoBaHus»,

e muchbMOM MuHHcTepcTBa oOpasoBanust U Hayku Poccum ot 25.10.2015 Ne 08-1786 «O paboumx
nporpaMMax y4eOHbIX IIPEIMETOBY,

e OcHOBHOI 00pa30BaTEIBLHON MTPOTrPAMMOI CPEAHETO 00IIEro 00pa3oBaHUS YUPEKICHUS,

e y4eOHBIM IJIAHOM OCHOBHOTO cpesiHero oopazoanus Ha 2021-2022 yueOHblii rof,

e KajJeHIapHBIM yueOHBIM rpadukoM cpeaHero obmero obpazoBanHus yupexiaeHus Ha 2021-2022
yueOHBIi IO/,

e [lopsakom BeIOOpa y4EOHHUKOB U yU4EOHBIX MOCOOUHN YUPEXKACHUEM,

e [lonoxxeHnuem o pabouell mporpaMMme Me1aroru4eckoro paboTHUKA YUPEKACHHUS.

B cootBercTBHM ¢ mucbMOM MuHKCTepcTBa 00pazoBanus U Hayku Poccun ot 25.10.2015 Ne 08-1786
«O pabouux mporpammax y4deOHbIX NpeameToB» U IlonmokeHuem o pabouell mporpamme IMeaaroruyeckoro
paboTHHKa MyHUIIUIIAIBHOTO OOPKETHOTO 00111€00pa30BaTeIbHOT0 YupexaeHHs «I opoanIeHcKas cpeHss
HIKOJIAa C YIIIyOJIeHHBIM M3yYEeHHEM OTAEIbHBIX npeaMeToB Ne 3» naHHasi pabouyasi mporpaMMa BKJII0OYaeT
CJIeAYIOIHe OCHOBHBIE 3JICMEHTHI:
e 1) mnaHupyemble IpeIMETHbIE PE3YyIbTaThl OCBOEHUS yUEOHOT O IIPEIMETA;
e 2) coaepkaHue Y4eOHOro MpeaMera ¢ ykazaHueMm (opM OpraHU3aluMd YYEOHBIX 3aHSTHH, OCHOBHBIX
BUJIOB y4eOHOM JeSTeNbHOCTH;
e 3) KaJeHJapHO-TEMaTHYeCKOe IUIAHHPOBaHME C YKa3aHHEM KOJMYeCTBa 4YacoB, OTBOJMMBIX Ha
OCBOEHHE KaXKJI0H TEMBEL.



Lenu npoepammoi:
® CTaHOBJICHHE M PA3BUTHE JIMYHOCTH O0YUAIOIIErocs B €€ CAMOOBITHOCTH U YHUKAIBHOCTH, OCO3HAHUE COOCTBEHHOW MH/IMBUAYAILHOCTH, MOSBICHUE
YKU3HEHHBIX TUIAHOB, TOTOBHOCTH K CAMOOTIPEIEIICHUIO;
® OBJAJICHWE MATEMATHYECKUMU 3HAHUSIMU U YMEHUSMHU, HEOOXOAMMBIMU JIJIsl TIPOIOJKEHUST 00yUeHUsI B MHBIX 00IIe00pa30BaTEIbHBIX YUPESKICHUSX,
W3YYCHUS CMEXKHBIX TUCIUTUINH, TPUMEHCHHUS B TIOBCEITHEBHOM JKU3HH,
e cozgaHue QpyHIaMEHTa Ui MaTeMaTHUYeCKOTrO Pa3BUTHUS, (POPMUPOBAHUS MEXAHU3MOB MBIIIJICHHS, XapaKTEPHBIX AJI1 MAaTEMAaTUYECKOM e TEIbHOCTH.
3aoauu npoepammul 00ECTICUUTH.
e oOecrieyeHHE TOCTH)KEHHUsI OOydYalOIIMMHUCS 00pa30BaTENbHBIX PE3yIbTaTOB B COOTBETCTBUU C TPEOOBAHUSMH, YCTaHOBJIECHHBIMU DenepaabHBIM
roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CPEIHET0 00IIero 00pa3oBaHMUs;
e chopMHPOBAaHHOCTH OCHOB IEJIOCTHOW HAYYHOU KapTHHBI MUDA;
® CO3JaHUE YCIOBUU JJIA pPa3BUTHUS U caMOpeanu3alun 00ydaromuxcs.
® MpEAOCTaBJICHHE KaXAOMy OOydarolmemMycs BO3MOXKHOCTh JOCTHIKEHHSI YpPOBHS MaTeMaTHYEeCKHX 3HAHUM, HEOOXOJUMOro sl JaibHeuiei
YCIICIIHOM KU3HU B OOIECTBE;
e (opmupoBaHUE MOHUMAHUS B3aUMOCBSI3U U B3aMMO3aBHCUMOCTH €CTECTBEHHO-MAaTeMaTHYEeCKIX HAYK;
® CO3JaHUE YCJIOBUU AJI Pa3BUTHUS HABBIKOB Y4eOHOM, MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM 1eATEIbHOCTH, MOTUBAIIUN O0YYarOIINXCS K
CaMOpa3BUTHIO;
e c(hOpMHPOBAHHOCTD YMEHUH aHAIM3UPOBATH, OIICHUBATH, POBEPSTH HA IOCTOBEPHOCTH M 0000IIaTh HAYYHYIO HH(OPMAIIHIO;
Ooicudaemviii pezyromam:
e chopMUPOBAHHOCTD MPEACTABICHUI O MaTEMATHKE KaK YaCTH MUPOBOM KyJIbTYpPhl U O MECT€ MaTEMATHKH B COBPEMEHHOM IIMBUIIU3AIINH, O CIIOC00ax
OIMMCaHUs HA MAaTEMaTHYECKOM SI3bIKE SBIICHUH peaTbHOr0 MUPA,
e CHOPMUPOBAHHOCTHh TPEJCTABICHUNA O MATEMaTHYCCKUX TOHATHUAX KAaK O BAXKHEHIINX MATEeMAaTHYECKHUX MOJIEISIX, IMO3BOJISIOIIMX OIMUCHIBATH W
M3Yy4aTh pa3HbIC MPOIECCHI U SBJICHHUS; TOHUMAHUE BO3MOXXHOCTH aKCHOMATHYECKOTO MTOCTPOSHUS MATEMAaTHICCKUX TEOPHH;
e BJIAJIEHUE METOJIaMHU JIOKA3aTeJIbCTB U aJTOPUTMOB PEIICHUS; YMEHUE UX MPUMEHSTh, MPOBOJUThH MOKA3aTENbHBIE PACCYKICHUS B XOJAE PEUICHHS
3ajauy;
® RBJIaJICHUE CTAHJAPTHBIMH MMPHUEMAMH PEIICHUS PAlMOHAIBHBIX M UPPANUOHAIBHBIX, IOKA3aTeIbHBIX, CTENIEHHBIX, TPUTOHOMETPHUYECKUX YPABHCHHIMA
U HEPaBEHCTB, UX CHUCTEM; UCIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIE 7S MOUCKA MYTH PEIICHHs U WUTFOCTPAIIUH PeIIeHUs
YpaBHEHHI U HEPABEHCTB;
e chOpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHIX, UACSIX U METOIaX MAaTEeMaTUYECKOTO aHAN3a;
® BJIAJICHUE OCHOBHBIMHU IMOHSATHUSMHU O IJIOCKMX M MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTYpax, UX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTH
YMEHHUSI Paclio3HaBaTh Ha 4YepTekax, MOACISAX U B pealbHOM MHPE TeoMeTpuueckue (purypsl; IpUMEHEHHUE U3YYSHHBIX CBOMCTB T€OMETPUUYECKUX
buryp u GopMyI Ul peIICHUS TEOMETPHYSCKHX 3aa4 U 337124 C MPAKTHYECKUM COJICPIKaHUEM;
e cpopMHUPOBAHHOCTH MPEACTABICHUI O TpOIeccax W SBICHUSAX, UMEIONINX BEPOSITHOCTHBIA XapakTep, O CTaTUCTHYECKHX 3aKOHOMEPHOCTSIX B
pealbHOM MUpE, 00 OCHOBHBIX TOHATHSAX JIIEMEHTAPHON TEOPHH BEPOSTHOCTEH; YMEHHMH HAXOJWUTh W OICHHBATh BEPOSTHOCTU HACTYIUICHHS
COOBITHI B TPOCTEHINNX MPAKTUYCCKUX CUTYAIHSIX U OCHOBHBIC XapaKTEPUCTHKH CITyJalHBIX BEJIMYUH;



Pa3nea 1. Ilnanupyemblie pe3yabTaThl 0CBOCHHSI Y1eOHOI0 IpeaMeTa

IIpenmeTrHble pe3yabTaThI

Paznen I. BoINyCKHUK HAYYMTCH I1. BoIyCKHMK IOJYYMT BO3MOKHOCTh HAYYHMTHCSA
DneMeHThI OmnepupoBath Ha 0a30BOM ypOBHE MOHITHAMH: KOHEYHOE MHOXXECTBO, | OmepupoBaTh TOHATHUSMH: KOHEYHOE MHOXECTBO, 3JEMEHT MHOXECTBa,
TEOpUH 3JIEMEHT MHOXECTBA, IOJMHOXECTBO, MEpeceuYeHUe U OOBEJAMHEHUC | MOJAMHOXKECTBO, TIEPECCUYCHHE W OOBCIUHCHHEC MHOXKECTB, YHCIIOBBIC
MHOKECTB M | MHOKECTB, YHCJIOBBIE MHOXECTBA Ha KOOPIWHATHON MPSMOM, OTPE30K, | MHOXKECTBA Ha KOOPAMHATHOW TPAMOM, OTPE30K, MHTEPBAJ, MOIYHHTEPBAI,
MaTeMaTh4ye | WHTepBal; MPOMEKYTOK C BBIKOJIOTOH TOYKOW, TpaduvecKoe MpeAcTaBICHHE MHOXKECTB
CKOH JIOTUKH | ONIEpUpOBaTh Ha 0a30BOM YPOBHE [MOHSTHUSMU. YTBEPXKJICHUE, | HA KOOPAMHATHOM TIOCKOCTH;
OTpULIAHUE YTBEPXKJCHUS, HCTUHHBIE U JIOXKHBIE YTBEPXKICHUA, | ONIEPUPOBATH MOHATUSIMU: YTBEPKACHUE, OTPUILIAHUE YTBEPKICHUS, HICTHHHBIC
MpUYUHA, CIEACTBHE, WYACTHBIM CIlydali oOIIero yTBEpXKISHUs, | U JIOXKHBIE YTBEPXKACHHSA, TPUYHMHA, CIEACTBHE, YACTHBIA Cllydall 00IIero
KOHTPIIPUMED; YTBEPKICHUS, KOHTPIIPUMED;
HaxXoJUuThb NepeCccUCHUC u O6’bCZ[I/IHCHI/Ie ABYX MHOXCCTB, | IPOBEPATH NPUHAIJICIKHOCTD JIEMCHTA MHOKCCTBY,

MIPEJICTABICHHBIX TPaQUeCcKy Ha YUCIOBOU TIPSIMOIA;

CTPOUTHh HAa YHUCIIOBOW MPSMON IMOJMHOYKECTBO YHCIOBOTO MHOKECTBA,
3aJIaHHOE IPOCTEUIIMMHU YCIOBUSMY;

pacro3HaBaTh JIOKHBIC YTBEPXKAEHHS, OLIMOKU B PAaCCYKICHHSAX, B
TOM YHCJIE, C HCIIOJIB30BaHNEM KOHTPIIPIMEPOB.

B noBce1HEBHOM KU3HU U NIPU U3YYECHUU IPYTUX NIPEAMETOB:
UCIIOIb30BaTh YHCIOBBIE MHO)KECTBA Ha KOOPAMHATHOW MNpPSAMOW JUIs
OIIMCaHUs PEAIBHBIX ITPOLIECCOB U SIBJICHUM;

IIPOBOJUTEL JIOTHUECKHE PACCYKICHHS B CHUTyalUsX IIOBCEJHEBHOMN
JKU3HU

HaxoIuTh TIepeceueHHe U OObEOUHEHHE MHOXECTB, B TOM YHUCIE
MPENICTABICHHBIX TpaUUecKd Ha YHCIOBOW TPSAMON M Ha KOOPIWHATHON
IUIOCKOCTH;

IPOBOJUTH [OKA3aTENbHBIE PACCYKACHUS A1 OOOCHOBAaHUS HCTUHHOCTH
YTBEPKICHUM.

B noBce1HEBHOM XKU3HU U IPU U3YYECHUU IPYTUX NIPEIMETOB:

WCIIONB30BaTh YHCIOBBIE MHOXECTBA HAa KOOPIWHATHOM NPSIMOM W Ha
KOOPJIHMHATHOM IIOCKOCTH ISl OTIMCAHMSI pEalIbHBIX IPOLIECCOB U SIBJICHMIA;
IIPOBOJIUTH J0KA3ATEJIBHBIE PACCYKICHUS B CUTYalMSIX IIOBCEAHEBHON XKU3HU,
IIPU PELIEHUN 3324 U3 IPYTUX NPEeIMETOB

Yucna n
BBIPKCHHUS

OnepupoBats Ha 0a30BOM ypOBHE HOHATHSAMHU: LIE€JI0€ YUCIIO, AETUMOCTh
yucell, 00LIKHOBEHHAs APOOb, AeCITUYHAS IPO0h, PAIMOHAIBHOE YHCIIO,
NpUOIMKEHHOE 3HAYCHHUE YHCIIA, YacTh, JOJIS, OTHOIICHHE, IMPOIICHT,
HOBBIIICHHE ¥ OHIDKEHUE Ha 33/IaHHOE YMCIIO TIPOLIEHTOB, MaclITad;
orepupoBaTh Ha 0a30BOM YpOBHE TIOHSATHSMH: JIOTapUPM dYHCIIA,
TPUTOHOMETPUYECKAsT OKPYXXHOCTb, TpajycHas Mepa yria, BeJIHYuHa
yria, 3alaHHOT0 TOYKOW Ha TPUTOHOMETPHUYECKOH OKPY)KHOCTH, CHHYC,
KOCHHYC, TaHI€HC M KOTaHI€HC YIJIOB, MMEIOIINX IPOU3BOJIEHYIO
BEJIMYUHY;

BBIIIOJIHATH apI/I(bMeTI/IT-IeCKI/Ie )IeﬁCTBPISI C OCJIBbIMHU W pallMOHAJIbHBIMHA
YHCIaMu;

BBIIIOJIHATH  HCECJIIOKHBIC npeo6pasoBaHH51 YHUCJIOBBIX BLIpa)KeHPIfI,
COJIepKAMX CTENICHN Yucell, MO0 KOPHU W3 4Hced, JTU00 JorapudMsbl
YHCen;

CpaBHHUBATh PALMOHAJIBHBIE YUCIIAa MKy COOOH;

CBOOOHO OIEpPHPOBATh TOHATHUSAMH: I[IEJ0€ YHCIO, MACTUMOCTh YHCEll,
OOBIKHOBEHHAss  JIpo0Ob,  JECATUYHAs  Jpo0b, paIlMOHAJIBHOE  YHCJIO,
npuOIMKEHHOE 3HAYEHUE 4YKCA, 4YacTh, JOJS, OTHOINCHUE, IPOICHT,
TIOBBIIIICHHUE U TIOH)KEHUE HA 33JJAHHOE YHCIIO0 TIPOIEHTOB, MacIITal;
MMPUBOAUTDL IPUMEPHI YUCECII C 3a/JTaHHBIMU CBOMCTBaAMU JCIINMOCTH,
OMepupoBaTh  MOHATHAMHU:  JorapumM  Yuclia, TPUTOHOMETpHUYECKas
OKPYKHOCTh, paJiiaHHasl U TpajycHas Mepa yriia, BeJUYrWHA YyTIia, 33JJaHHOTO
TOYKOW Ha TPUTOHOMETPUYECKOH OKPYXKHOCTH, CHHYC, KOCHHYC, TaHI'€HC H
KOTAHI'CHC YTJIOB, UMCIOINX ITPONU3BOJIbHYIO BEJIMUMWHY, YUCJIa € U T,
BBIIIOJIHATH apI/I(i)MeTI/I‘IeCKI/Ie HeﬁCTBHﬂ, coucTtasd YCTHBIE M ITHCbMCHHBIC
MIPUEMBI, IPUMEHSIS ITPH HEOOXOAMMOCTH BEIYHCIUTEIbHBIE YCTPONCTBA;
HaXOAWTh 3HAYCHUSA KOPHIA HaTypaHLHOﬁ CTCIICHHU, CTCIICHU C pallMOHAJIbHBIM
MmoKasateJieM, Jiorapudma, HCIOJIb3ys P HEOOXOIUMOCTH BBIYUCIUTEIbHBIC
YCTpPOWCTBA;

TOJIL30BAThCS OLEHKOW M MPUKHUJIKOH MPH MPAKTUIECKUX pacyerax;




OIICHHBATh M CPABHHUBATH C PAIIOHATBHBIMH YUCIAMHU 3HAYSHHS HETBIX
CTETeHeH 4ncell, KOpHEH HaTypalbHOW CTENEHH M3 4YHCe, JIoTapu(pMOB
qucel B MPOCTHIX CIydasx;

n300pakaTh TOYKAMH Ha YHCIOBOW MPSMOW IIeNIbie M palliOHAIbHBIE
qucha;

n300paxaTb TOYKAMHU Ha YHUCIOBOH NPSMON LeENble CTEHNCHU YHCEN,
KOpPHH HaTypaJbHON CTETEHW W3 YHCEI, JIorapru(MbI YUCEN B MPOCTHIX
CITyJasx;

BBHIMOJIHATh ~ HECJIOXKHBIE — IpeoOpa3oBaHUsI
panroHaNbHBIX OYKBEHHBIX BBIPa)KEHHIA;
BBIp@XaTh B MPOCTEHIINX CIy4asXx M3 PaBEHCTBA OJHY NEPEMEHHYIO
qyepes ApyTue;

BBIYUCIISITH B TPOCTBIX CIy4asXx 3HAYCHUS UYHUCIOBBIX M OYKBEHHBIX

LEeNbIX W JpOOHO-

BBIDOKEHHH,  OCYIIECTBIISII ~ HEOOXOAMMBIE  TOJCTAaHOBKH U
mpeoOpazoBaHuS;

n300paxkaTh CXEMaTHYECKH YTroJl, BEIMYMHA KOTOPOTO BBIPAXKCHA B
rpanycax;

OLIGHUBATh 3HAKU CHHYCa, KOCHHYCa, TAHI'€HCA, KOTAHT€HCAa KOHKPETHBIX
yIJIOB.

B noBceaHeBHOM )KHU3HU U IPU U3YYEHUH APYTHX YIEOHBIX IPEAMETOB:

BBIIIOJIHATH BBIYHCJICHUSA Ipu pPeIICHUN 3aga4 IMPAKTHUYECKOTO
XapakTepa;
BBITMIOJHATh  IPAKTHYECKHME  PACUETBI C  HCMOJIB30BAaHUEM  IPH
HEOOXOOUMOCTH  CIIPABOYHBIX  MAaTe€pHaloB U  BBIYUCIUTEIBHBIX
YCTPOMCTB;
COOTHOCHTh  peallbHble  BEJIMYUHBI, XaPaKTEPUCTUKH  OOBEKTOB

OKPY’KaIOILLEro MUpa C UX KOHKPETHBIMU YHACIOBbIMY 3HAYECHUAMY;
UCIIOJIb30BaTh METOJBI OKPYTJICHUs, MPUOIMKEHUS W TPUKUIKA TpU
pEeLIEHUH IPAKTHYECKUX 33]1a4 [IOBCETHEBHOM KU3HU

MPOBOJUTh 1O HW3BECTHBIM (opMynamM © TpaBWwiIaM npeoOpa3oBaHHs
OYKBEHHBIX BBIPOKCHUH, BKIIOUYAIONIMX CTENCHW, KOPHHU, JOrapupMbl U
TPUTOHOMETPUIECCKHUE (DYHKITUY;

HaXOJUTh 3HAYCHUS YHUCIOBBIX M OYKBEHHBIX BBIPAKEHHH, OCYIIECTBIISS
HE00XOIMMBIC TIOJICTAHOBKY U MTPEOOpa30BaHus;

M300pakaTh CXEMATHYECKU YroJl, BEJIMYMHA KOTOPOI'O BBIPAKEHA B Ipaaycax
WIN pajiiaHax;

WCTIOJIb30BaTh npu peleHun
TPUTOHOMETPUYECKUX (DYHKIIUI yTIIOB;
BBITIOJHATh TIEPEBOJ BEIMYUHBI YIJIa M3 PaJMaHHOW MEpPhl B TPAAYyCHYIO U
obpatHo.

3aJga4 TaOJINYHEIE 3HA4YCHUA

B noBceiHEBHOM JKU3HU U TIPU U3YYEHHUH APYTHX YUCOHBIX TPEIMETOB!

BBITMIONHATh JCUCTBHA C YHCIOBBIMH JaHHBIMH 1P pEIICHUW 3a1ad
NPAaKTUYECKOro Xapakrepa M 3aJad M3 pa3IuyHbIX o0jacTedl 3HAHWM,
UCTIONB3YS MPH HEOOXOJUMOCTH CIPAaBOYHBIC MaTepPHallbl U BHIYMCIUTEIBHBIC

YCTPOMCTBA;
OLICHUBATbh, CPABHUBATh M HCIIOJIB30BAaTh MPH PELICHUHM NPAaKTHUYECKUX 3a1ad
YHCJIOBbBIC 3Ha4YCHUA PpCaJIbHBIX BCJIMYHH, KOHKPCTHBIC YHCJIIOBBIC

XapaKTEPUCTUKH 00BEKTOB OKPYXKAIOIIET0 MUPA

YpaBHEeHHS
"
HEepaBeHCTBA

PemiaTh TMHEHHbIC YpaBHEHUS U HEPABEHCTBA, KBaJPAaTHBIC YPAaBHEHHS;
pemats norapupmMuveckne ypaBHeHus Buma log a (bx + ¢) = d u
npocTeiInne HepaBeHcTBa Bia log a x < d;

pemiaTth NOKaszaTesibHBIE ypaBHeHMs, Buaa abx+c= d (rme d MoxkHO
NpEACTaBUTh B BHJE CTENEHH C OCHOBAaHMEM a) M HpocTeifine
HepaBeHcTBa BUa ax<d  (rze d MOKHO MPeJCTaBUTh B BUJIE CTEIICHU C
OCHOBaHHEM a);.

NPUBOJIUTH HECKOJIBKO PUMEPOB KOpHEH MPOCTEHILETO
TPUTOHOMETPUYECKOTO YpaBHEHHUS BUJA: Sin X =a, cOos X = a, tg X = a,
ctg x = a, rae a — TabnM4yHOE 3HAYEHHE COOTBETCTBYIOLICH
TPUTOHOMETPUUECKON (PYHKIIHH.

Pematp palrOHAJIbHBIC, TTOKA3aTCIbHbLIC H JIOFapI/I(I)MI/I“IeCKI/Ie YpaBHCHUA U

HEPABEHCTBA, MPOCTEMINNE UpPpalMOHAIBHBIE W  TPUTOHOMETPHUYECKUE
YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI;

WCIIONB30BaTh METOABI pEIIEHHsS ypaBHEHWI: TpPUBEIACHHE K BHIY
IPOU3BENCHHE PABHO HYIIO» MWIH «4YaCTHOE PABHO HYJO», 3aMeHa
IIEPEMEHHBIX;

WCIIOJIb30BaTh METOJT MHTEPBAJIOB /ISl PEIICHNUS HEPABEHCTB;

UCTIONIBb30BaTh rpad)uuecKuii METoA ISl TPUOIMKEHHOTO pEellleHHs YpaBHEHHUN
Y HEPaBEHCTB,

n300pakaTb Ha TPUTOHOMETPUYECKOW OKPY)KHOCTH MHOYKECTBO pEIICHUI
MIPOCTEMIINX TPUTOHOMETPUYECKHUX YPABHEHNUI H HEPABEHCTB;




B HOBCC,Z[HGBHOﬁ JKU3HU U IPpU U3YUCHHUU APYTUX IMPEAMCTOB:
COCTAaBJIAATh U pCIIaThb YPAaBHCHUA U CUCTCMbI ypaBHCHI/Iﬁ npu pCUICHUN
HECJIIOXKHBIX IIPAaKTUYCCKUX 3aj1a4

BBITIOJIHATh OTOOpP KOPHEW ypaBHEHWH WM pEIICHUH HEPaBEHCTB B
COOTBETCTBHUH C TOTOJHUTEILHBIMU YCIOBUSMU U OTPAaHUUCHUSAMH.

B noBcenHeBHOM JKU3HU U IIPU U3YYEHUH APYTHX YUEOHBIX IPEIMETOB!
COCTaBJIATh M pEIIaTh ypaBHEHUs, CUCTEMBbl YpaBHEHUIl M HEpaBEHCTBa NpHU
peLIeHNN 3a/1a4 APYTUX YIeOHBIX PEMETOB;

UCTIOJIb30BaTh YPAaBHEHHS M HEPABEHCTBA Ul IOCTPOCHMS U HCCIIEAOBaHUSA

MPOCTEUIINX  MAaTEeMATHYECKUX  MOJEIEH  peajbHbIX  CUTyalMd WU
MPUKIAIHBIX 3a7a4;
YMETh  HMHTEPIPETUPOBATH MOJYUYCHHBIM TpU  PEIICHHWH  ypaBHEHWS,

HEPABECHCTBA HJIM CUCTEMBI PE3YJIbTAaT, OUCHHUBATHL €TI0 HpaBI[OHO,Z[O6I/IC B
KOHTEKCTE 3aJaHHOM pea.nI)Hoﬁ CUTyallun UJin HpHKJ'Ia,E[HOﬁ 3aga4du

DyHKIUU

OnepupoBars Ha 0a30BOM YPOBHE MOHSITHUSMH: 3aBUCHMOCTb BEJIMYUH,
GyHKIMSI, apryMeHT W 3HadeHwe (PyHKIWH, OOJIaCTh OIpeneleHHus U
MHOXKECTBO 3HAau€HUl (QyHKOWUH, TpaduK 3aBHCHMOCTH, Tpaduk
¢byHkuuy, Hynmd  QYHKOHHM, [POMEKYTKM  3HAKOIOCTOSHCTBA,
BO3pacTaHWE Ha YHUCIOBOM MPOMEKYTKE, yObIBaHHME Ha YHCIOBOM
NPOMEXYTKE, HauOoJsiplllee M HAaUMEHbIIee 3HaueHWe (QYHKLUU Ha
YHCIIOBOM MPOMEXKYTKE, Iepruoanyueckas (QyHKIUs, IEPUO]T;
orepupoBaTh Ha 0a30BOM YypOBHE MOHATHSAMH: TpsMas U oOpaTHas
NPONOPLUUOHAIBHOCTh JMHEHHAsA, KBaJpaTHdHasl, JorapudMuueckas u
NoKa3zarenbHasi PyHKIMH, TPUTOHOMETpUIecKue QyHKINY;
pacro3HaBath TpaQuKy 3JIEMEHTAPHBIX (PYHKIHNA: MPSIMON 1 0OpaTHOM
MPOMIOPIIUOHATBHOCTH, JIMHEHHON, KBaJAPATUIHOM, JIOTapu(MUIECKON 1
MOKa3aTeNbHON (PYHKLIUH, TPUTOHOMETPUYECKUX (DYyHKUNH;

COOTHOCHTH TpadUKh 3JIEMEHTAPHBIX (YHKIUI: MpsMoi M oOpaTHOU
MPONOPIUOHAILHOCTH, JIMHEWHOW, KBaIPATUIHOW, JIOTapUPMHIECKON 1
NOKa3aTenbHOW  (DyHKIMH, TPUTOHOMETPHYECKHX  (QYHKIMH ¢
(dbopmyamu, KOTOPBIMU OHH 33][aHEI;

HaXOJUTh MO rpaduKy NPUOIMKEHHO 3HAYEHUs] (PYHKIUH B 3aJIaHHBIX
TOYKAX;

ompenesiATe 1o Tpaguky cBoWcTBa (GYHKUUM (HYIH, HOPOMEKYTKU
3HAKOIIOCTOSHCTBA, TIPOMEXYTKH MOHOTOHHOCTH, HawOOJNbIIUE U
HaMMEHbIIWE 3HAYCHUS U T.I1.);

CTPOUTH 3CKH3 Ipaduka (YHKIHUH, YAOBJIECTBOPSIOMICH NPUBEICHHOMY
HaOOpy ycioBui (IMIPOMEKYTKH BO3pacTaHusi / yObIBaHUS, 3HAUYCHHUE
(GYHKIMH B 33JJaHHON TOYKE, TOUYKH SKCTPEMYMOB H T.1I.).

B nosceHEBHOM XU3HU U IPU U3YUYEHUH JAPYTUX IPEIMETOB:
ompeNeNiATh 1O TpadukaM CBOWCTBA pealibHBIX MPOIECCOB U
3aBUCUMOCTEH (HamOoJIbIIMe M HaMMEHBIIME 3HAYCHUS, MPOMEXYTKU

OnepupoBarh MOHATHSIMU: 3aBUCUMOCTH BEIHYWH, (DYHKIHS, apryMeHT U
3HaYeHne (yHKIMH, 00JIaCTh OTMpeAeNICHUs 1 MHOXKECTBO 3HAYCHHN (DYHKIIHH,
rpaduk 3aBUCHUMOCTH, Tpaduk GYHKIUH, HYTd (YHKIHHA, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pAacTaHHE Ha YHUCIOBOM IPOMEXKYTKE, yObIBaHUE Ha
YHCIOBOM TPOMEXKYTKE, HauOoJiblllee 1 HauMeHblIee 3HaYeHne (QYHKIUK Ha
YHCIOBOM MPOMEXYTKE, NEepHOIUYECKas (QYHKIUS, NEpHON, 4YeTHAas W
HeueTHas: GYHKIUH;

OMEepHUpOBaTh TMOHITUSAMH: TpsiMas W OOpaTHas MPONMOPIHOHAIBHOCTD,
JMHEHHas, KBaJgpaTW4Has, JorapudMuyeckas W IOKazaTelbHass (YHKIHH,
TPUTOHOMETPHUYECKUE (DYHKITHH;

OTpeNieNiATh 3HaueHHe (YHKIUHM M0 3HAYCHUIO apryMEHTa NPH Pa3iIMYHbBIX
croco0ax 3a1anus QyHKIIHH;

CTPOUTB TpaUKH U3YICHHBIX (YHKINII;

OMHUCHIBATh 1O rpaduKy W B MPOCTEHIINX cilydasx Mo (opMmylie OBeAeHUE U
cBoiicTBa (YHKIMH, HaxXOAWTh MO Tpapuky (QyHKIMKM HauOosbIIE U
HAaMMEHBIIINE 3HAUYCHHS;

CTPOHTH ICKU3 Ipaduka QYHKINH, YIOBIECTBOPSIONICH MPUBEACHHOMY HaOOpy
ycioBui  (MPOMEXKYTKM  BO3pacTaHus/yObIBaHUS, 3HAauYeHHE QYHKIUH B
3a/IaHHOM TOYKE, TOYKH IKCTPEMYMOB, aCUMIITOTHI, HYJIH (DYHKIMHU H T.1.);
peniath ypaBHEHHMS, NPOCTEHIINE CHCTEMBbl YPaBHEHHUH, MCIOJIB3Yys CBOWMCTBA
¢byHKuMi 1 ux rpadukos.

B noBceHeBHOM KU3HU U IPU U3YYEHHUH APYTHX YUSOHBIX IPEIMETOB!
OTIpeAeIATh MO TpapuKaM M UCTOIB30BATh JJIS PEIICHHs MPUKIAIHBIX 33134
CBOMCTBA peabHBIX MPOIIECCOB U 3aBUCUMOCTEH (HanOOJIbITNE U HAUMCHBIITHE
3HAYEHUs, MPOMEXYTKH BO3pacTaHWs W yObIBaHUS (YHKLUUH, MPOMEXYTKU
3HAKOITOCTOSHCTBA, ACUMITOTHI, IIEPUO U T.11.);

MHTEPIPETUPOBaTh CBOMCTBA B KOHTEKCTE KOHKPETHOW IPAKTHYECKOH
CUTYyalluy;




BO3pacTaHus M YOBIBAaHUS, IPOMEKYTKH 3HAKOMIOCTOSIHCTBA | T.11.);
HUHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTEC KOHKPETHOM MPaKTUYCCKOMN
CUTYallluH

ONpeneNsaTh Mo TpadukaM NPOCTEHIINE XapPAKTEPHUCTUKH HEPHOIUYECKHX
MPOLIECCOB B OMOJNIOTMH, SKOHOMHUKE, MY3bIKE, PaJHOCBsI3H U Ap. (aMIUTUTY/A,
NEepUOJ U T.11.)

DJIEMEHTHI OmnepupoBath Ha 6a30BOM YpOBHE MOHATHSIME: Tpon3BoaHAS GyHKIMA B | OnepupoBaTh MOHATHUSMHU: NMPOU3BOAHAS (PYHKIMU B TOUYKE, KacaTellbHas K
MaTeMaThye | TOYKe, KacaTrelabHas K rpaduky GyHKIHH, TPON3BOAHAS (YHKIIHH; rpaduKy QyHKINN, TPOU3BOIHAS (PYHKIIUH;
CKOTO ONpEACNATh 3HAYCHUE TMPOM3BOJHOW (YHKIMM B TOYKE IO | BEIYHUCIATH MPOM3BOJIHYI) OJTHOWICHA, MHOTOUICHA, KBaJ[PATHOTO KOPHH,
aHanmsa M300pakKeHNIO KacaTeNbHON K rpaduKy, IPOBEIEHHOM B ATOM TOUKE; MIPOU3BOAHYIO CYMMBI (DYHKITHH;
pemats HECIOXHBIE 33Jadd Ha TNPHUMEHEHHE CBS3M MEXIY | BBIYUCIATH TPOU3BOAHBIE DJIEMEHTapHBIX (YHKIWH W HX KOMOWHAIHH,
MPOMEKYTKAMH MOHOTOHHOCTH M TOYKAMH 3KCTpeMyMa (YHKIHMH, C | HCIIOJIb3Ys CIPABOYHBIC MATCPUAIIBI;
OJIHOM CTOPOHBI, W TIPOMEKYTKAMHM 3HAKOIOCTOSHCTBA W HYJISIMH | HCCJIEIOBATh B MPOCTEHININX CITydasX (YHKIIMM Ha MOHOTOHHOCTh, HAXOJUTh
MIPOU3BOAHOM 3TOH (DYHKITUHN — C IPYTOH. HauOONBIINE ¥ HAWMEHbIIWE 3HaueHUs (QYHKIHWHA, CTPOUTh TpapuKu
MHOTOWICHOB W TMPOCTEHUIUX PaIlMOHAIBHBIX (DYHKIUH C KCIIOJIb30BaHUEM
B noBce1HEBHOM KU3HU U IPU U3YYECHUH IPYTUX NIPEAMETOB: armnapara MaTeMaTHYECKOr0 aHaIn3a.
MONB3YSCh TpaduKamMu, CpaBHHBAaTh CKOPOCTH BoO3pacTaHUs (pocTa,
TIOBBIIIICHAS, YBEIIMYCHUS W T.I.) WU CKOPOCTH yObIBaHUS (majeHws, | B moBceTHEBHON KU3HU U NP U3YYCHUH APYTHX yUEOHBIX MTPEIMETOB:
CHHIKCHUS, YMGHI)IHGHI/ISII/IT.H.) BCJIMYMUH B pCAJIBHBIX IIPOLECCAX; peliaTh MPUKIAAHBIC 3aJa4dn U3 6I/IOJIOI‘I/II/I, (I)I/I?;I/IKI/I, XHUMHH, DKOHOMHKHU H
COOTHOCHUTDH I‘pa(bI/IKI/I pCaIbHBIX TIIPOLECCOB H 3aBUCUMOCTEN C HX APYyrux npeamMeToB, CBA3AHHBIC C HMCCICIOBAHUEM XapaKTCPUCTHUK PEaIbHBIX
OTMCAaHUSMH, BKJIIOYAIONIMMH XapPaKTEPUCTUKH CKOPOCTH HW3MEHEHWs | MMPOILECCOB, HaXOXICHWEM HAWOONBIINX W HaWMEHBIINX 3HAYCHUH, CKOPOCTH
(6BICTpBIiA pOCT, TIIABHOE MOHWKEHUE U T.I1.); Y YCKOPEHHS U T.I1.;
HUCIIOJIB30BaTh I“pa(l)I/IKI/I PCAIBHBIX NPOUECCOB IJId PCIICHUA HCCIIOXKHBIX | UHTCPIIPETUPOBATH IMOJTYUYCHHBIC PE3YJILTAThI
MIPHUKIIATHBIX 33/1a4, B TOM YHCJIE OMPEeIss 1Mo rpaduKy CKOPOCTh X0/1a
rporiecca
CraTucTuka OHepI/IpOBaTB Ha 6330BOM YPOBHE OCHOBHBIMH ONKCATCIIbHBIMU Nmets MMpeACTAaBJICHUEC O AUCKPETHLIX WU HEIPECPBIBHBIX CHy‘IaﬁHBIX BCJIIMYHUHAX
U TeopHsI XapakTepUCTHKAMHM YHUCIOBOTO HaOopa: cpeaHee apudMeTH4YecKoe, | ¥ pacrpeelieHUsX, O He3aBUCUMOCTH CIy4aiHbIX BEINYHH;
BEPOATHOCTE | MeAMaHa, HanOOoJbIllee M HANMEHbBIIIeE 3HAYCHUS; UMETh TIPEJICTABICHHE O MaTeMaTH4YeCKOM OXHIAaHWUH W JUCIePCUU
W, JOTHKa U | ONepUpoBaTh Ha 0a30BOM YPOBHE MOHSTHUSMH: YacCTOTa M BEPOATHOCTH | CITyYalHBIX BEJINYHH;
KOMOWHATOp | COOBITHSI, CIIyYallHBI  BBIOOP, ONBITEI C  PAaBHOBO3MOKHBIMHU | UMEThH MPEACTABICHUE O HOPMAIILHOM paclpe/ielieHHH U PIMepax HOpMaIIbHO
uKa AJIEMEHTAPHBIMHA COOBITHSMU; pacnpeneNeHHbIX CITyYaifHbIX BETHYNH;

BBIYUCJIATE BEPOATHOCTHU COOBITHI HA OCHOBE noacyeTa yrucjia uCXoa0B.

B noBceaHeBHOM )KU3HU M IPU U3YUYEHUH APYTUX NPEIMETOB!
OLICHMBATh U CPaBHMBAThH B MPOCTHIX CIy4dasX BEPOSTHOCTU COOBITHH B
peabHON KHU3HU;

YUTaTh, COIOCTABISATH, CPaBHUBATh, WHTEPIIPETHPOBATH B MPOCTHIX
Cllydasix peajbHble JaHHbIE, IPEJCTAaBICHHBIE B BHIE TaOJMIL,
auarpamm, rpaukoB

MOHUMATh CyTh 3aKOHa OOJIBIIMX YHCENT U BHIOOPOYHOTO METOAA M3MEPEHHUS
BEPOSITHOCTEN;

HUMETb NpeJCTaBlIeHne 00 YCIOBHOW BEPOATHOCTH M O IOJIHOW BEPOATHOCTH,
MPUMEHATh UX B PELICHNUH 33/1a4;

MMETh TPEJACTAaBICHUE O BAXHBIX YACTHBIX BHUJAAX pacHpeleleHuil u
MIPUMEHSATh UX B PELICHUU 3a7a4;

UMETh NPEJCTABICHUE O KOPPENSLMHU CIy4allHBIX BEJIWYMH, O JIMHEHHON
pETrpeCCHH.

B noBceHeBHOM XKU3HU U MPU U3YUYECHUH IPYTUX MPEIMETOB:

BBIYUCIISITh WM OIICHUBATH BEPOSTHOCTU COOBITHI B PealbHOM KHU3HH,
BBIOMPATH MTOAXO/ISIIIAE METOIBI TIPEICTABICHUS M 00pabOTKU JaHHBIX;

YMETh pellaTh HECIOXKHBIC 33J]a4d HA MPUMEHEHHE 3aKOHA OOJNBIINX YUCEN B




COLIMOJIOTHH, CTPaXOBAaHWH, 3JIPABOOXPAHCHUH, OOeCreueHHH Oe30MacHOCTH
HACEJICHUS B YPE3BBIUANHBIX CUTYAITUSIX

TexkcToBBIC
3aJa9u

Pemiate Hec10KHBIE TEKCTOBBIE 33]Ja4H PA3HBIX TUIIOB;

aHAIM3UPOBATh YCJIOBHE 33/1ayH, IPU HEOOXOTUMOCTH CTPOUTH I ee
pelIeHnsT MaTeMaTHIECKYIO MO/IEIb;

MOHUMAaTh M WCIONB30BAaTh JIJI PEIICHUS 3aJayd  WH(OPMAIIHIO,
MIPEJICTABICHHYI0 B BHAE TEKCTOBOM W CHMBOJIBHOM 3aITUCH, CXEM,
TabIuUII, TUarpamm, rpadukoB, pUCYHKOB;

JIeHCTBOBATH IO AJITOPUTMY, COACPKAIIEMYCS B YCIOBUHU 3a/1a4U;
HCIIOJIB30BaTh JIOTUUECKHUE PACCYKICHUS IIPU PEIICHUH 33/1a4K;
paboTath ¢ H30BITOYHBIMHU YCIOBUSMH, BbIOHpast U3 Bcel mH(popmanuy,
JTaHHBIE, HCOOXOIUMBIE JIJISl PEIICHUS 33]1a4u;

OCYIIECTBIISATh HECIIOKHBIN MepeO0op BO3MOXKHBIX PEIICHUH, BRIOUpas U3
HUX ONTHMAIBHOE TI0 KPUTEPHSIM, CHOPMYITUPOBAHHBIM B YCIOBUH;
aHAM3WPOBATh W HMHTEPIPETHPOBATh TONYYCHHBIE pEIICHHUS B
KOHTEKCTE YCJIOBHS 3a/layM, BHIOUPATh PEUICHHS, HE MPOTHBOPEUAIIUC
KOHTEKCTY;

peliaTs 3aa91 Ha pacdeT CTOMMOCTH MOKYIIOK, YCIIYT, TIO€3/I0K U T.IT.;
peraTh HECIOXKHBIE 3aJadyd, CBSI3aHHBIE C JOJICBBIM y4acTHEM BO
BJIaICHUU (PUPMOH, IPESANPUATHEM, HEABUKUMOCTBIO;

pelaTe 3aa4i Ha TPOCThIE MPOIEHTHI (CUCTEMBI CKHIOK, KOMUCCHH) H
Ha BBIYMCIICHHWE CIOXXHBIX IPOIEHTOB B PA3NUYHBIX CXeMaX BKIIAJOB,
KPEIUTOB U UITOTEK;

pemats  TpakTHYecKue  3ajJaud, TpeOyrolme  HCIOIb30BaHUS
OTPUIIATENFHBIX YUCEII: Ha OIIpPe/IeIICHNE TEMIIEPATYpPhl, Ha ONpeieIiCHUe
MOJIO’KEHUST Ha BPEeMEHHOW ocH (710 Halei 3pbl U TOocie), Ha ABIKEHHUE
JIEHEKHBIX CpEencTB (npuxox/pacxon), Ha OTIpEJICIICHIE
TJTyOWHBI/BBICOTHI | T.I1.;

HCITOJIB30BATh MOHATHE MacIITaba JyIs HAaXOXKIACHHUS PACCTOSHUN U IJTUH
Ha KapTax, IUIaHaX MECTHOCTH, IIaHaX MOMENIEHUM, BBIKPOMKaAx, MpHU
paboTe Ha KOMIBIOTEPE U T.II.

B moBceHEeBHOI JKWU3HU U IIPU U3YYEHUU JAPYTUX MPEIMETOB:

peraTh HeCJIOKHEIC MPAKTUISCKUE 3a7la9H, BO3HUKAOIINE B CUTYyaIHIX
IMOBCEIHEBHOM KU3HHA

Pemarp 3ajaun pa3HbIX TUIIOB, B TOM YHCJIC 3a/1a4H MOBBIICHHON TPYHOCTH;
BEIOMpaTh ONMTUMAIBHBIN METOJI pelIeHUs 3aJadd, pacCMaTpHBasl pa3IHIHBIC
METO/TBI;

CTPOUTH MOJCIL PEIICHHUS 3a][auH, IIPOBOUTH JJOKA3aTEeIbHBIC PACCYKICHHUS,
pemats 3amadu, TpeOyromue mepebopa BapuUaHTOB, MPOBEPKH YCIOBHIA,
BEIOOPA ONITUMATBHOTO PE3yIIbTaTa;

aHAIM3UPOBATh W WHTEPIPETUPOBATH PE3yJbTaThl B KOHTEKCTE YCIIOBUS
3aJlauM, BEIOUPATh PEUICHHMS, HE MPOTUBOPEYAIIUE KOHTEKCTY;

MEPEBOANTH MIPH PEUICHUH 3aa9u HH()OPMAIMIo 13 OTHON (OPMBI B IPYTYIO,
HCIIOJIB3YS IPU HEOOXOIUMOCTH CXEMBI, TaOJIHIIbI, TpadUKH, JHarpaMMbI;

B noBcenHeBHOH JXU3HU U IIPU U3YYEHHUH APYTHX MPEIMETOB:
peraTh NpakTHYECKUE 3aaull U 331a4y U3 APYTUX NIPEIMETOB

I'eometpus

OnepupoBate Ha 0a30BOM YpOBHE TMOHATHSMH: TOYKa, IpsAMasd,
TUIOCKOCTh B TPOCTPAHCTBE, MapaJLIENbHOCTh M TMEPIEHANKYIISIPHOCTD
MPSIMBIX U IUIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE BHIbl MHOI'OIPaHHUKOB (TIpHU3Ma, MUpaMHIA,
NpAMOYTOJIBHBIN Mapasiesenunes, Kyo0);

n300paxarh u3ydaemble (GUTYPHI OT PYKH U C TIPUMEHEHHEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB,;

OnepupoBaTh MOHATHSAMHU: TOYKA, MpsAMas, IJIOCKOCTH B IIPOCTPAHCTBE,
MapajuIeIbHOCTh U MEPIEHANKYIIPHOCTD MPSIMBIX U TNIOCKOCTEH;

NPUMEHSTh JUIsL PElIeHUs] 3aJad TeOMETPUYECKHE (DaKThl, €CIU YCIOBUS
NPUMEHEHUS 3a/1aHbl B SBHOU (opMme;

pelarp 3aJauu Ha HaXOXKICHHUE TeOMETPUYECKUX BEJIMYHMH Mo oOpasnaM Win
aIropruTMam;

JenaTh (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB 00BEMHBIX (DUTYp, B TOM




JienaTh (BBIHOCHBIC) TUTIOCKHE YEPTEKH U3 PUCYHKOB IIPOCTHIX 00HEMHBIX
¢uryp: Bua cBepxy, cOOKy, CHU3Y;

u3BJeKaTh HMHGOPMALMIO O MPOCTPAHCTBEHHBIX
¢burypax, npeJICTABICHHYIO Ha YePTEeKaxX U PUCYHKAX;
npuMEHsATh Teopemy [ludaropa mnpu  BeIUKCICHUU
CTEPEOMETPHUECKHIX (UTYD;

HaXOMUTh OO0BEMbI ¥  IUIOIIAJW  IOBEPXHOCTEH
MHOTOTPaHHUKOB C TIPUMEHEHHEM (hOPMYIT;

pacro3HaBaTh OCHOBHBIC BHJBI Tell BpallleHHs (KOHYyC, IMIMHAP, chepa
i wap);

HaXOMUTh OOBEMBI ¥  ITUIOM@MU  TOBEPXHOCTEH  MPOCTEHIINX
MHOTOTPaHHUKOB U TeJI BpalleHUsI C TPUMEHEHHEM (DOPMYIL.

reOMCTPUUCCKUX
9JICMCHTOB

MPOCTENIITNX

B noBceaHeBHOM KM3HU U IPU U3YYEHUH APYTUX IPEIMETOB!
COOTHOCHUTh a0CTPAaKTHBIE T'COMETPHUYECKHE IOHATHA M (aKThl ¢
peabHBIMH )KU3HEHHBIMH 00BEKTAMH U CHTYaIUSIMU;

UCIIOJIb30BaTh CBOMCTBA IMPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (Uryp
JUIS PELICHUS TUTIOBBIX 3a/1a4 IPAKTHUECKOTO COACPKaHMUS;

COOTHOCHTH TUIOUIATU TOBEPXHOCTEH Ten OAWHAKOBOH  (opMsl
Pa3IUYHOrO pasMmepa;

COOTHOCHTh OOBEMBI COCYJOB OIMHAKOBOH (OpMBI pa3IUUHOTO
pasmepa;

OIIEHUBATh (OPMY MPaBWIILHOI'O MHOTOI'PAaHHHKA TIOCIIE CITUIIOB, CPE30B
U T.I. (ONpenensiTh KOJIMYECTBO BEPIIMH, peOep U IpaHell MOIyuYeHHbIX
MHOT'OI'PDaHHUKOB)

YHCJIe PUCOBATH BUJI CBEPXY, COOKY, CTPOUTH CEUEHHSI MHOTOTPAaHHUKOB;
W3BIIEKaTh, MHTEPIPETUPOBATh H MPEeoOpa30OBBIBATH WHPOPMAIMIO O
TeOMETPUYCCKUX (QUTYpPaX, MPEACTABICHHYIO Ha YePTEKAX;

MPUMEHSTh TEeOMETpUYecKkue (akThl I pelIeHUs] 3ajad, B TOM YHCIIE
MPEIMOJIATAIOIIUX HECKOJILKO IIaroB PEIICHYS,

OTHCHIBATh B3aUMHOE PACIIONIOKEHHE MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;
(hopMyITHUpPOBATH CBOWCTBA U MIPU3HAKU DUTYD;
JIOKa3bIBaTh TCOMETPHUYCCKUC YTBEPIKICHHS,
BIQJICTh  CTAHJAPTHOM  KIIACCHU(HUKAIUCH
(TMpaMuIbl, TPU3MBI, TAPATIICIICITUIIC Ib);
HaXOJIUTh OOBEMBI W IUIONIAU TIOBEPXHOCTEH TEOMETPUYECKUX Tl C
MPUMEHEHUEM QOPMYIT;

BBIYUCIATE PACCTOSAHUSA U YIJIbI B IIPOCTPAHCTBE.

MPOCTPAHCTBEHHBIX  (HUTYp

B nmoBce1HEBHOI KU3HU U IIPU U3Y4YEHNUU APYTUX MPEIMETOB:
UCTIONB30BaTh CBOMCTBA TEOMETpUYECKUX (HUTyp JUIsl pelieHus 3aaad
MPAaKTUYECKOro XapaKTepa U 3aad U3 Ipyrux odnactei 3HaHUN

Bekropei 1 | OnepupoBaTh Ha 6a30BOM YpOBHE MOHSITHEM JIEKapTOBBI KOOPAUHATHI B | OnepupoBaTh MOHSATHSIMHU JIEKapTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
KOOPJIMHATHI | IPOCTPAHCTBE; MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIHMHATHI BEKTOPA, YroJl MEXAY
B HaxoIuTh  KOOpAMHATHl  BEpPIIMH Ky0a W NPAMOYTOJIBHOIO | BEKTOPAaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE BEKTOPHI;
IIPOCTPAHCTB | NapasuleeIuIena HaxOJIWUTb pACCTOSHUE MEXAY JBYMs TOYKaMH, CyMMYy BEKTOPOB U
e IIPOM3BEJIEHUE BEKTOpa HAa YHCIO, YroJll MEXAY BEKTOpPaMH, CKaJIPHOE
MIPOU3BEJICHHUE, PACKIAABIBATE BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM;
3aJ1aBaTh INIOCKOCTh YPABHEHHEM B IEKAPTOBOM CHCTEME KOOPAUHAT;
pemaTh NpPOCTEHIINE 3a/1a41 BBEJCHHEM BEKTOPHOTO 0asunca
Hcropus OnuceiBaTh OTAENBHBIC BRIJAIOMIMECS PE3YIbTaThl, OIy4YeHHbIE B XoA€e | [IpencTaBisaTh BKIIaA BBIIAIOMIMXCS MAaTEMAaTHKOB B Pa3BUTHE MAaTEMAaTHKH U
MAaTe€MaTUKH | pa3BUTHUS MAaTEMAaTUKU KAK HAYKHU; WHBIX HAYYHBIX oOnacTei;
3HaTh IPUMEPHI MAaTEMATUYECKUX OTKPBITHMM M MX aBTOPOB B CBSI3U C | IOHUMATh POJIb MAaTEMATUKHU B pa3BUTUU Poccuun
OTEYECTBEHHON U BCEMUPHON UCTOPUEH;
MTOHMMATh POJIb MaTEMATHKHU B pa3BUTHH Poccun
MeTto bl IIpumeHATh W3BECTHBIE METOABI IpPU  PEIIEHUWH CTaHAAPTHBIX | Mcmonb30BaTh OCHOBHBIE METO/bI JI0Ka3aTeIbCTBa, IIPOBOJUTH
MaTeMaTHKH | MAaTEeMAaTHYECKHX 3a]a4; JIOKa3aTeJIbCTBO U BBIOIHATH OIPOBEPIKEHUE;

3aMC€UaThb M XapaKTCpU30BaTb MATCMATHUYCCKUEC 3aKOHOMCPHOCTU B

IMPUMCHATH OCHOBHBIC METO/IbI PCIICHUA MAaTEMATHYCCKUX 3a1a4,




OKpYKalolleu IeMCTBUTENbHOCTH;
MPUBOJIUTH MPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, B
TOM YHCJIE XapaKTEPU3YIOMIUX KPAacOTy M COBEPIIEHCTBO OKPY>KAIOLIETO
MHUpPa U IPON3BEACHNAN NCKYCCTBA

Ha OCHOBE MaTeMaTHYCCKUX 3aKOHOMEPHOCTEH B MPHPOJIE XapaKTephU30BaTh
KpacoTy ¥ COBEPIICHCTBO OKPYIKAIOIIETO MUPA U MIPOU3BEICHUM HCKYCCTRA,
MPUMEHSTh  MPOCTEHIIME  MPOrPaMMHBIE  CPEACTBA W DIICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMBI ITPH PEIICHUH MaTEeMaTHYECKHX 3214




Pa3nea 2. Copepxxanue y4eOHOro npeamera

10 kiacce
MaTeMaTmca: a.ﬂreﬁpa N HAYAJIa MAaTEMAaTHYECKOIro aHaJim3a
y‘leﬁHO-TeMaTI/I‘IGCKI/Iﬁ IJIAH

Nen/n| Haumenosanue pazoenos u Konuuecmeo

mem uacoe

1. JleMicTBUTEIbHBIC YKCIIa 10
2. CrenenHast QyHKIUS 10
3. ITokazarenbHast QyHKIUS 10
4, Jlorapudmuueckas pyHkIus 12
5. |Tpuronomerpuyeckue GopmyIbl 19
6. Tpuronomerpuyeckue 12

ypaBHEHUS

7. Kombunaropuxka. 6
8. [ToBTOpEHME. 6
Bcero 85

Cooeparcarue mem yuebHO20 Kypca

1. deiictBuTeabHble ynciaa (10 4.)

Henble u panmoHanpHble yncia. JlelicTBUTENbHbBIE Uncia 0ECKOHEUHO YObIBatoIIas reoMeTpuueckas nporpeccus. Apudmernyeckuii KOpeHb
HaTypaJIbHOH creneHu. CTeNeHb ¢ palliOHAIbHBIM U IEHCTBUTEIIBHBIM I10KA3aTEIsIMU.

OcHoBHas1 Hesib — 0000IINUTH U CUCTEMAaTU3UPOBATh 3HAHUSI O IEWCTBUTENBHBIX YUCIIaX; CPOPMUPOBATH MOHITHE CTENEHU C AEMCTBUTEIbHBIM
HoKa3aresaeM; Hay4uTh IPUMEHSTh ONpeeieHNs apu(METUYECKOT0 KOPHS U CTETIEHH, a TAK)Ke UX CBOWCTBA MPH BHIIIOJIHEHUH BBIYUCICHUHN U
npeoOpa30BaHUH BBIPAXKEHUH.

2.Ctrenennas pynknus (10 4.)

Crenennas ¢pyHKIMS, ee cBoiicTBa U rpaduk. Baumuo obpatHbie pyHKIMU. PaBHOCHIIbHBIE ypaBHEHUS U HEpaBeHCTBA. VppaloHanbHbIe ypaBHEHHUS.
WppannonanbHble HEpaBEHCTBA.

OcHoBHas1 HeJIb — 0000IINUTH U CUCTEMAaTU3UPOBATh U3BECTHBIE U3 Kypca alreOpbl OCHOBHOM IIKOJIBI CBOMCTBA (PYHKIIMI; U3yYUTh CBOMCTBA
CTETEeHHBIX (DYHKIMI ¢ HATYpaJIbHBIM U LIEJIbIM MOKA3aTeNIIMU U HAYYUTh IPUMEHSATh UX NP PEIICHUH YpaBHEHUN U HEPABEHCTB; CPOPMUPOBATH MOHATHE
PaBHOCHUIIBHOCTH YPaBHEHMI, HEPABEHCTB, CHCTEM YPaBHEHHUI U HEPABEHCTB.

3.Iloka3areabHast pynknus (10 4.)



[oxa3zatenbHast pyHKIMs, ee cBoiicTBa u rpaduk. [TokazarensHble ypaBHeHUs. [loka3zaTenbHble HepaBeHCTBA. CHCTEMBI TIOKA3aTeNbHBIX YPAaBHEHUH U
HEPaBEHCTB.

OcHoBHas 1eJIb — M3yYUTh CBOMCTBA MOKA3aTeIbHON (DYHKIIMK; HAYYHUTh PEIIaTh TOKA3aTeIbHbIC YPAaBHEHUS U HEPABEHCTBA, IPOCTEHUIITNE CUCTEMBI
IIOKAa3aTeNIbHBIX YPABHEHUM.

4.Jlorapupmnyeckas pynkous (12 4.)

Jlorapugmsl. ColicTBa gorapudmos. JlecaTuuHble 1 HaTypabHble Jorapudmel. Jlorapudpmuueckas GyHkusl, ee cBoicTBa U rpaduxk.
Jlorapugmuueckue ypaBHeHus. Jlorapudmuyeckre HEpaBeHCTBA.

OcHoBHas HeJib — cPOPMUPOBATH MOHATHE JOrapu(pMa YKUCiIa; HAyYUTh IPUMEHATh CBOIMCTBA JIOrapu()MOB NPH pEIIEHUH YPAaBHEHU; U3yUUTh
CBO¥CTBA Jorapu(pMUIECKOi (PYHKIINHM U HAYYUTh IPUMEHATH €€ CBOMCTBA MPHU PEIICHUH MPOCTEHIINX JIOTapU(PMUIECKUX YpaBHEHUI U HEPABEHCTB.

5.Tpuronomerpuueckue gopmy.ini (19 4.)

Panuannas mepa yriia. [ToBopoT Touku BOKpyr Hadasna koopauHaT. OnpeneneHue cuHyca, KOCUHYCa U TaHT'€Hca yIila. 3HaKU CHUHYyca, KOCUHYca U
TaHreHca. 3aBUCHUMOCTb MEXKIy CHHYCOM, KOCHHYCOM U TAHT'€HCOM OJHOI'0 M TOrO Xke€ yria. TpuroHoMerpudeckue ToxxaecTsa. CUHYC, KOCUHYC U TAHT€HC
yrioB a u -a. @opmyisl cinoxkeHus. CuHyc, KOCUHYC M TaHI€HC JIBOMHOTO yria. CUHYC, KOCUHYC U TaHI'€HC ITOJIOBUHHOTO yriia. @opMyIibl pUBEIEHUS.
CymMma 1 pazHOCTb cuHYCOB. CyMMa U pa3HOCTb KOCHHYCOB.

OcHoBHas 1eJIb — CPOPMHUPOBATH MOHATHS CHHYCA, KOCHHYCA, TAHTE€HCA, KOTAHT€HCA YUCIIa; HAYYUTh IPUMEHSATH ()OPMYIIBI TPUTOHOMETPHUH IS
BBIYUCIICHUS] 3HAYCHUH TPUTOHOMETPUYECKUX (DYHKIMI 1 BBITOJHEHUS TPeoOpa30oBaHUil TPUTOHOMETPUUYECKUX BbIPA)XKEHUIT; HAy4UTh pelaTh IpocTeine
TPUTOHOMETPHUYECKHIE YpaBHEHHSA SinX = a, cosx =a npua = 1, -1, 0.

6. Tpuronomerpunueckue ypapuenus (12 4.)

VYpaBHeHUs cOSX = a, SInX= q, tgx= a. PelieHne TpUroHoMeTpu4ecKux ypaBHeHuN. [Ipumeps! pemenns NpocTeNNX TPUTOHOMETPUYECKUX
HEPaBEHCTB.

OcHoBHas 1eJib — CPOPMHUPOBATH YMEHHE PeLIaTh MPOCTEUIIINE TPUTOHOMETPUUECKHE YPAaBHEHUS; 03HAKOMUTH C HEKOTOPBIMU IIpUEMaMHU PELIeHUs
TPUTOHOMETPUUECKUX YPABHEHHH.

7. KomOnnaropuka (6 4.)

8. [loBTOpeHue u pemenue 3aaa4 (6 4.)

OcHoBHAas1 eJIb 3aKPENNUTH 3HAHMSI, yMEHHS U HAaBBIKH, ITOJIY4EHHBIE Ha YPOKaX I10 JaHHBIM TEMaM.



MaremaTuKa: reoMeTpus
Y4eOHO-TeMaTHYeCKHH IIaH

Ne Tema Konuuecmeo uacos
1 BBenenue. AKCHOMBI 2
CTEPEOMETPHUU U UX CIICJCTBUSA

2 [TapannensHOCTh NPSIMBIX U 14
IIJIOCKOCTEN

3 IlepneHUKyYISIPHOCTD MPSAMBIX U 13
IJIOCKOCTEN

4 MHoOrorpaHHuku 12

5 Bexkrops! B mpocTpaHcTBE 7

6 [ToBTOpEHUE 3

Hroro 51

Cooeparcarnue mem yuedbrnozo Kypca

1. BBenenmue (2 4.)
[Ipeamer crepeomerpun. AKCHOMBI cTepeoMeTpuu. HekoTopele clieACTBUS U3 aKCHOM.
OcHoBHas1 eJIb — IO3HAKOMUTD YYalllUXCsl ¢ COAEPKAHUEM Kypca CTEPEOMETPUHN, C OCHOBHBIMM MOHATHSMH U aKCMOMAaMH, IIPUHATBHIMU B JaHHOM Kypce,
BBIBECTH TIEPBbIE CIEACTBUS U3 aKCHOM, J1aTh IIPEJICTABICHUE O TEOMETPUUYECKUX TeIaX U UX MOBEPXHOCTSX, 00 N300paKeHUH MPOCTPAHCTBEHHBIX (pUryp Ha
YyepTexe, O MPUKIAJHOM 3HAYEHUH TEOMETPHH.

2. TlapajajeJbHOCTh NPAMBIX U IJI0cKoOcTel (14 4.)
[TapanmnenbHOCTh MPSIMBIX, MPSAMOI U MIIOCKOCTH. B3auMHoe pacrnosiokeHue AByX NMPSMBIX B IPOCTPAHCTBE. YTOJI MEXAy ABYyMs MpsiMbIMU. [TapamiensHocTh
1ockocTel. TeTpasap u napauenenumnen.
OcHoBHas1 nesb — chOpMUPOBATH MPEICTABICHUS] YUALTUXCSI O BO3MOXKHBIX CIIydasix B3aMMHOT'O PAacHOJIOKEHUS IBYX MPSIMBIX B POCTPAHCTBE, MPSMON U
IUIOCKOCTH, U3Y4YUTh CBOMCTBA U NPU3HAKH NAPAJIJIEIBHOCTH MPSMBIX U INIOCKOCTEN.

3. I[lepneHaAUKYJSIPHOCTH NPSIMBIX U MJI0cKocTel (13 u.)
[lepneHaUKyISIpHOCTh HpsIMOM M IUIOCKOCTH. lleprneHaukynssp M HakJIOHHBIE. YTOJ MEXAy NpsAMOM M IUIOCKOCTHIO. JIBYrpaHHBIM yroil.
[lepneHAMKyISIPHOCTD MIIOCKOCTEN. TpexrpaHHblil yrod.
OcHoOBHas1 HeJIb — BBECTH MOHATUSA NEPIEHIUKYJISIPHOCTU MPSAMBIX M IUIOCKOCTEH, MU3YUYUTh NMPU3HAKU MEPIEHAUKYISIPHOCTH NPSMON M IUIOCKOCTH, JBYX
IIJIOCKOCTEM.



4. Mmuororpannuku (12 4.)
[Tonsitue Muororpannuka. [Ipusma. [Tupamuna. [IpaBuibHbIE MHOTOTPAHHHUKH.
OcHoBHAasl 1eJIb — TTO3HAKOMHTD YYAIIUXCS C OCHOBHBIMU BHJIaMU MHOTOTPAaHHUKOB (TIpHU3Ma, MUpaMUIa, YCEUCHHAs nmupamuaa), ¢ hopmynoi Ditepa s
BBIITYKJIBIX MHOTOTPAHHUKOB, C IPaBUJIbHBIMA MHOTOTPAaHHUKAMU U 3JIEMEHTaAMH UX CUMMETPHUH.

5. BekTopsl B npocTpaHcTBe (7 4.)
Bektopsl. Moaynb BekTopa. PaBeHcTBo BekTOopoB. CrojkeHHE BEKTOPOB M YMHOXXEHHME BEKTOpAa Ha YHUCIO. YTOJd MexAy Bekropamu. KomnnneapHbie
BeKTOpHI. Pa3nokeHne BEKTOpa 1o AByM HEKOJUTMHEApHBIM BekTopaMm. KomrutanapHbie BeKTOphl. Paznoixkenue no TpeM HeKOMIUTaHAPHBIM BEKTOPaM.
OcHoBHas1 HeJb - chOPMUPOBATD Y YUALTUXCSI TIOHSATHE BEKTOPA B IIPOCTPAHCTBE; pACCMOTPETh OCHOBHBIE ONEpPAIMH HAJl BEKTOPAMHU.
6. IloBTOpenme (6 4.)

OcHoBHasl HeJIb 3aKPENUTh 3HAHUSI, YMEHUS U HABBIKH, IOJTYYCHHbIE HA YPOKaXx 10 JaHHBIM TEMaM.

11 kiaace
MaremaTuka: ajredpa 1 Ha4ajla MAaTeMaTHYeCKOT0 aHAJIH3a
YyeOHo-TeMaTHYECCKUH IJIAH

Ne n/n Haumenoganue pazoenos u mem Konuuecmeo uacos
1. [loBTOpEHME 3
Tpuronomerpuieckne GyHKIUU 8
3. [Ipou3BoHas U €€ TEOMETPUUYECKUI 16
CMBICIT
4. [IpumeHeHne Mponu3BOIHON K 15
MCCIIETOBAaHUIO (DYHKIIHI
5. Wurterpan 13
6. KombunaTopuka 10
7. DJIEMEHTBI TEOPHH BEPOSITHOCTEN 6
8. Crarucrtuka 4
HTorosoe noBTOpeHNE 10
Bcero 85

Cooeparcarniue mem yuedrnozo Kypca

1. IloBTopenue (3 u.)
Tpuronomerpuueckue Gpopmynbl. TpuroHoMeTpudeckue ypaBHEHHUS.
OcHoBHas1 neab — GOpMHUPOBAHUE MTPENICTABICHUN O LIETIOCTHOCTH U HEMPEPBHIBHOCTH Kypca anreOpsl U Hauajga MaTeMaTH4YeCKOro aHAJIu3a
2. Tpuronomerpuueckue pynkuuu (8 4.)
OO6unacTe onpeneneHrs 1 MHOKECTBO 3HaueHU (QyHKUuNA. YeTHOCTh, HEUETHOCTh, MEPHOJUYHOCTh TPUTOHOMETpHUecKUX (pyHKUuN. CBOMCTBO (PyHKIUU
y=cosx " ee rpaduk. CBoiicTBo QpyHKIMHN y= sinx u ee rpaduk. CoiicTBa u rpapuxu yHKIMA y=tgx u y=ctgx. O0paTHble TPUTOHOMETPUUYECKHE (DYHKIIUH.



OcHoOBHasl 1eJdb- W3YYUTh CBOWCTBA TPUTOHOMETPUYECKHX (YHKIUH, HAYYUTh YyYalIMXCS NPUMEHATH 3TH CBOWCTBA TPU PEIICHUU YpPaBHEHHUH U
HEPABEHCTB; HAYUUTh CTPOUTH IpapuKy TPUTOHOMETPUUECKUX (DYHKIMMN, UCTIONB3Ys pa3INdHble IPUEMBbI TOCTPOCHUS IPadUKOB.
3. IIpousBoanas u ee reoMmeTpudeckuii cMbica (16 4.)
[TpousBoanas. [IpousBonnas crenennoit ¢pynkiun. [Ipasuna nuddepenmpoBanus. [IponsBoaHbIe HEKOTOPHIX MEMEHTapHBIX (QyHKIUH. ['eomeTpuueckuit
CMBICJI IIPOU3BOHOM.
OcHoBHasi HeJb- (GOPMUPOBAHHE MOHATUH O MIHOBEHHOM CKOpPOCTH, O KacaTeJbHOM K IUIOCKOM KPHBOM, O KacaTelbHOH K rpaduky (yHKIUH, O
IPOM3BOIHON (PYHKIIUH, O (PU3MUYECKOM CMBICIE MPOU3BOIHON, O TEOMETPHUECKOM CMBICIE MPOU3BOIHONW, O CKOPOCTH M3MEHEHHs (YyHKLUHU, O TpeJere
¢byHKIIMK B Touke, 0 MuddepeHIMPOBaHUH, O MPOU3BOIHBIX 3JEMEHTAPHBIX (YHKIIMI;, HAyYUTh HCIOIb30BATh aJTOPUTM HAaXOXKJIEHUS MPOU3BOJAHOMN
AIIEMEHTAPHBIX (YHKLIUH MPOCTOTO M CIOKHOTO apryMEHTa; OBJIAJICHUE YMEHHUEM HAaXOJHUTh MPOU3BOJHYIO OO0 KOMOMHALIMYU 3JI€MEHTapHBIX (DYHKLUH;
OBJIaJIcHHE HaBbIKAMH COCTaBIICHUS] YPAaBHEHUS KacaTeIbHOU K rpaduKy (GYHKIIMHM IPU JTONOJHUTENBHBIX YCIOBUSIX, HAXO0XKIEHUS YIiIoBOro koddduirenrta
KacaTeJIbHOM, TOUKH KacaHMUsI.

1. IlpumeHeHue NPOU3BOAHON K HcciaeqoBaHUI0 GyHKuuUi (15 4.)
Bospacranue u yobiBanue QyHKIHH. DKCTPEeMyMbl QyHKIMH. [IpuMeHeHre TPOU3BOIHON K MOCTPOCHHIO TpadukoB GpyHkmii. HanbompIiiee 1 HaMMeHbIIee
3HaueHue GyHkuuu. BeimykinocTs rpaduka ¢yHKIHMI, TOUKH reperuoda.
OcHoBHasA HeJdb - GOPMUPOBAHHE MPEICTABICHUI O TPOMEKYTKAX BO3PACTAHUS U YObIBaHUS (DYHKIIMH, O TOCTATOYHOM YCJIOBUHU BO3pacTaHUs (GyHKINH, O
MPOMEKYTKaX MOHOTOHHOCTU (YHKIIUH, 00 OKPECTHOCTH TOUYKH, O TOUKAX MAKCUMyMa U MHUHMMYMa (YHKIIHMH, O TOYKAX IKCTPEMyMa, O KPUTHUYECKHX
TOYKax; (OpMHUpPOBaHNE YMEHHUS CTPOUTH ICKHU3 Tpaduka GpyHKIMH, €CIIU 331aH OTPE30K, 3HaYeHUS (DYHKIIMM Ha KOHIAX 3TOTO OTPe3Ka U 3HAK MPOU3BOIHON
B HEKOTOPBIX TOYKaX (YHKIMH; OBJAJCHHE yMEHUEM HPUMEHSTHh MPOM3BOJHYIO K HCCIEIOBAHUIO (PYHKIUH W MOCTPOSHHUIO I'paMKOB; OBJAJICHHUE
HABBIKAMU MCCIIEA0BATh B MPOCTEHIINX CiIydasx (GyHKIIMH HA MOHOTOHHOCTh, HAXOJIUTh HaOOJIbIlIee M HAUMEHbIIIee 3HaYeHUs (PYHKIIUI, TOUKH repernda u
WHTEPBaJIbI BHITYKIOCTH.

2. Wurerpaa (13 4.)
[TepBooOpasnas. [lpaBuna HaxoxaeHus mnepBooOpaszHbIX. [lmomans KPUBOJIMHEWHOW Tpamenuu W HMHTErpal. BerumcieHue wHTErpajgoB. Brruucienue
iomianel Guryp ¢ moMoIIbo HHTerpanoB. [I[pumeHeHe Mpou3BOAHON HHTErpaja K PEeHICHUIO MPAKTUYECKUX 3a/1ay.
OcHoBHas1 HeJb- (POpMHUPOBAHUE MPECTABICHUN O IEPBOOOPA3HON PYHKIIMHU, O CEMEICTBE ePBOOOPaA3HbIX, 0 JU(P(EepeHINPOBAHUM U UHTETPUPOBAHUH,
0 TabuuIile IepBOOOPaA3HBIX, O MPAaBUIIaX OTHICKAHMS MEPBOOOPA3HBIX; POPMUPOBAHUE YMEHUM HAXOIUTh IS PYHKIMU MEPBOOOpa3HyI0, rpadK KOTOPOit
IPOXOJUT 4Yepe3 TOUKY, 3aJaHHYI0 KOOpJAMHATaMH; OBJAJCHHE YMEHHEM HaXOJWUTh IUIOU[a/Jb KPUBOJIMHEWHON Tpanenuu, OrpaHuYeHHOM TIpadukamu
¢bynkuuit y = f(X) 1 y = g(x), orpaHu4eHHON NpSAMBIMU X = a. X = b, ocbto Ox u rpadukom y = h(x).

3. KomoOunaropuka (10 4.)
[IpaBuno npoussenenus. [lepecranoBku. Pazmemenns. Coueranus u ux cBorctsa. bunom HeroroHa.
OcHoBHas1 HeIb- GOPMUPOBAHUE TPEICTABICHUIN O HAyYHBIX, JJOTMUECKUX, KOMOMHATOPHBIX METO/IaX PEUIeHHs] MaTeMaTUYecKuX 3aaad; (opMHUpOBaHUE
YMEHHsI aHaJIM3UPOBaTh, HAXOAWUTh PA3JIMYHBbIE CMOCOOBI pEIIeHHs OJHOM M TOW e 3aJayu, JeNaTh BBIBOJBI, Pa3BUTHE KOMOMHATOPHO-JIOTHYECKOTO
MBIIILICHHUS.

4. DjeMeHTHI TeOPHUHU BeposiTHOCTEi (6 4.)

5. Crarucruka (4 4.)
CoOpbitusa. KomOunanus coOsituii. IlpotrBononoxuoe coobiTre. BeposTHocTh coObiTusi. Croxxkenue BeposiTHocTel. HesaBucumble coObITHSA. Y MHOXKEHUE
BeposATHOCTeNH. CTaTuCTHUECKas BEPOSITHOCTb.
Crnyuaitnbie BennuuHbl. L{eHTpanbHbie TeHASHIIMU. Mepsl pa3zdpoca.



OcHoBHas 1HeJIb- HOPMUPOBAHHE MTPEICTABICHHUS O TEOPUHU BEPOSITHOCTH, O MOHATHUSX: BEPOATHOCTH, UCIIBITAHUE, COOBITHE (HEBO3MOXKHOE U JIOCTOBEPHOE),
BEPOSITHOCTh COOBITHH, OOBCIMHEHHE W TEPEeCceUeHUE COOBITHUM, CIICICTBHE COOBITHS, HE3aBUCHUMOCTH COOBITHI; (OpMHUpPOBAaHWUE YMEHHUS BBIYHCIIATH
BCPOATHOCTH CO6LITPII>1, OMpeacCIATb HCCOBMCCTHLBIC U ITPOTUBOIIOJJIOKHBIC CO6BITI/I$I; OBJIAAICHUC YMCHHEM BLIITOJIHATL OCHOBHBIC OIICpallkui HAJl COGBITI/ISIMI/I;
OBJIaJICHNE HaBbIKAMHU PEIICHUS IPAKTUUECKUX 33/1a4 C IPUMEHEHHEM BEPOSITHOCTHBIX METOIOB.

6. Hrtorosoe nosropenue (10 4.)

Pemenne 3a1a4 Ha HOBTOpEHUE
OcHoBHas HeJb- 0000IIeHNEe U CHCTEeMAaTH3aIMs Kypca anreOpsl U Havyall aHaIn3a; CO34aHKue yCIOBHH A IIJIOZOTBOPHOIO y4acTHs B TPYIIIOBOH padore,

JIIA (bopMI/IpOBaHI/IH YMCEHHA CaMOCTOATCIIbHO M MOTHUBHPOBAHHO OPIraHHU30BBIBATH CBOIO ACATCIBHOCTD, (bOpMI/IpOBaHI/Ie HpeI[CTaBJ'ICHI/Iﬁ 00 niaeciax Hu
MCTOJaX MATCMATHKHU, O MATCMATHUKC KaK CPCACTBC MOIACIUPOBAHUA SIBIICHUH H IMPOLCCCOB; PA3BUTHUC JIOTHYCCKOI0O U MATCMATHYCCKOI'O MBIIJICHUA,
HHTYUIIUH, TBOPUCCKUX CHOCO6HOCT€I>1; BOCIIMTAHUEC ITIOHUMAaHHUA 3HAYUMOCTH MaTEMAaTUKH JJIsA O6H.I€CTB€HHOFO Imporpecca

MaremaTuka: reoMmeTpust
YyeOHo-TeMAaTHYECCKUH IIJIAH

No Tema Konuuecmeo uacos

! Meton KoOpauHAT B 12

IMPOCTPAHCTBE. I[BI/I)KCHI/IH.

2 [MunuHap, KOHYC, map. 13

3 OOBEMBI TEI. 17

4 3aKJII0UYNATEIBHOE TOBTOPEHHUE. 9

Hroro 51




Codepocanue mem yuebno20 Kypca

1. Metoa koopauHaT B npocrpancrBe. JBu:kenus (12 4.)

JlexapToBbl KOOpAWHATHE B mpocTpaHcTBe. KoopnuHaTel BekTopa. CBsi3b MEXIy KOOpJIWHATAMH BEKTOPOB W KoopauHaTamu Todek. [Ipocreiimme
3aJla4M B KOOpAMHATAX. YToJI Mexay BekTopamu. KoopauHatel BekTopa. CKalsipHOE MPOU3BEACHUE BEKTOPOB. [[lIMHA BEeKTOpa B KOOpIMHATAX, YTOJI MEXITY
psIMBIMU U TUTOCKOCTSIMU. [{eHTpanpHas cummerpus. OceBast cuMMeTpust. 3epkaiibHas cummeTpus [lapamiensHelii mepeHoc.

OCHOBHAs WeJIb - 88e0eHUe NOHAMUE NPIMOY2OIbHOU CUCTEMbL KOOPOUHAM 8 NPOCMPAHCMEE, 3HAKOMCMBO C KOOPOUHAMHO-8EKMOPHLIM MEMOOOM
peutenus 3a0au.

2. HuauHap, konyc, map (13 4.)

Hunuaap m koHyc. Ycewennwviti xonyc. OCHOBaHHWE, BBICOTa, OOKOBas MOBEPXHOCTh, oOpa3yrommas, pa3BepTka. (Ocegvle ceueHuss U cedenusi
napanienvbHole ocHosanuio. Ilnowaos 6okosot nosepxnocmu. Ilnowads noaHol NOBEPXHOCMI.

[ap u chepa, X ceueHus:, KacamenbHas NIOCKOCMb K chepe. B3auMHOE pacnoioskeHne chephl U MITOCKOCTH.

OcHoBHaf 1eJIb- CPOPMHUPOBATH MPEJICTABICHUS YUAIMXCS O KPYTJIBIX TEJNaX, U3YUUTh CIy4ad UX B3AaUMHOTO PACIIOJIOKCHHS, HAYYUTh H300paxarh
BITMCAHHBIC U ONMUCAHHBIC (PUTYPHI.

3. OowembI Tea (17 4.)

Tousmue 06 o6veme mena. Omuouenue 06veM08 NOOOOHBIX Mel.

dopmyiiel 00beMa KyOa, MPSAMOYTOJIbHOTO apalIeNienue 1, MPU3Mbl, HIHHIPa. DopMyIibl 00beMa MUpaMuIbl U KoHyca. DopMylibl 00beMa mapa u
TUTOMIaIu ChEpHI.

OCHOBHAS Wb~ CUCMEMAMU3AYUSL U3YYEHUS MHOC02DAHHUKOG U MeJl 8PAUleHUs. 8 X00e Peulenusi 3a0ay Ha GbIYUCIeHUe UX 00beMO8.

4. 3axuawuuTesibHOe MOBTOpPeHue (9 4.)

Pemenue 3agau Ha moBTOpEHUE

Dopmel opeanuzayuu yuebHo20 npoyecca:
® UHJUBHYyaJbHBIC;
® TPYIIIOBHIE;
e (pOHTANIbHBIE;
® camMocCToOsTeNIbHas padora.
Dopmbl KOHMPOTIA:
e Oecena;
YCTHBIN OIIPOC;
JMarHoCTHYecKas paboTa;
JIOMaIIHsis padoTa;
MIPOEKT;
TECT;
3a4er;
KOHTpOJIbHAs paboTa.



KanennapHo-reMaTu4yeckme miaHbl
10 xaxace
MartemaTuka: ajaredpa u Ha4yaJjla MATEMAaTHYeCKOT0 aHAJIH3a

Paznen

Tema ypoka

Kos-Bo yacoB

JelcTBUTENBHBIE UKUCIA.

HCHHC " paluOHAJIbHBIC YUCJIa.

1

10 gacoB

JelicTBUTENbHBIE YUCIA.

beckoHewyHo yObIBaroIasi reoMeTpHIECKast IPOTPECCHsI.

Pemenne ynpaxsenuit no teme "JleficTBUTENBHBIE YKCTA".

Apudmernaeckuii KOpeHb HaTypaIbHOM CTENEHH.

Pemenue ynpakHenuii mo treme "ApuMeTHUECKUI KOpEeHb HATYPaJIbHOM CTETICHI.

CreneHs ¢ PpanuoOHAJIIBHBIM U I[GI\/'ICTBI/ITGJ'H)HBIM moxasarTcJIsiMu.

Pemenune ynpaxxsaenuil no reMe «CTeneHb ¢ paliiOHAIBHBIM U JeMCTBUTENBHBIM [TOKA3aTEISIMIY.

HToroBblil ypok 110 TeMe» J{eHCTBUTEIbHBIE YUCTIAY.

Kontpoabhas paGora Nel mo teme: «/leiicTBUTEIbHbIE YHCIA».

Crenennast QyHKIHS.

AHanu3 KOHTPOJIbHON paboThl. CTeneHHas (yHKIHsI, e¢ CBOWCTBA U rpaduK.

10 gacos

Pemenne ynpaxuaenuit o teme «CTerneHHas (GyHKIHS, €€ CBOWCTBA U rpaduK.

B3anmHO 00paTHbIe (YHKIUH.

PaBHOCUIBHBIE YpaBHEHHUS.

PaBHOCHIIEHBIC HCPABCHCTBA.

HppanyoHanbHbIe ypaBHEHMUS.

HppaunoHanbHble ypaBHEHUS.

HppammoHanbHble HEpaBeHCTBA.

HppaunoHanbHbIe HEPABEHCTBA.

KonTpoabnas padora Ne2 no teme: «CteneHHas GyHKIMD).

IToka3atenbHas QyHKIHSL.

AHanu3 KOHTpoJIbHOU paboThl. [lokazarensHas GyHKIUs, ee CBOHCTBA U rpaduK.

10 gacosB

IToka3zarenbHas QyHKIU, ee CBOUCTBA U rpad K.

TIoka3aTenbHbIE ypaBHEHHUSL.

Pemenne pra)I(HeHI/Iﬁ 1o Teme «lloka3aTenbHbIe YPaBHCHUS.

Iloka3arenbHbIC HCPABCHCTBA.

Pemenne moka3aTeabHBIX HEPABCHCTB.

CucreMEl IToKa3aTeIbHBIX ypaBHeHHﬁ.

CucreMsbl IT0Ka3aTeIbHBIX HCPaBCHCTB.

Hrorosriii YPOK IO TEMEC «ITokazarenpHas q)YHKI_[I/Iﬂ))
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Koutpoabnas padora Ne3 nmo teme: «IlokazaTtenbHast pyHKIus».

Jlorapudmmaeckas pyHKIHs.

Amnanu3 KoHTposbHOU pabotel. [lonsTrHE Norapudma.

12 gacoB

OcHOBHOE JTIOTapru(HMHIIECKOE TOKISCTBO.

CsoticTBa orapudmos.

IIpumeneHre CBOHCTB orapru(mMoB.

Jecarudnbie 1 HATypalbHbIE JIOTApUPMEIL.

Jlorapudmudeckas QyHKIHS, €€ CBOWCTBA U rpaduK.

Jlorapumudeckue ypaBHEHUSI.

Pemenue norapudmMuieckux ypaBHEHUH.

Jlorapumuyeckue HepaBeHCTRA.

Jlorapudmuyeckue HepaBeHCTBA.

Hroroserit ypok mo teme «Jlorapudmudeckas GyHKIID

Kountpoabhas paGora Ned4 nmo teme: «Jlorapupmudeckasi GyHKuus.»

Tpuronomerpuueckue GOpMyInbl.

AHanu3 KOHTpOJIbHOU paboThl. Pagnannas mepa yria.

19 gacos

IToBOpPOT TOYKHM BOKPYT Hayaja KOOPAMHAT.

OHpCI[CJICHI/IC CHHYCa, KOCMHYCa U TaHI'€HCAa yTIJia.

Omnpenesenue cuHyca, KOCUHyca U TAHT'€HCa yrJa.

3HaKu CHUHYCa, KOCMHYCa U TaHT€HCA.

3aBHUCHMOCTD MCKAY CHHYCOM, KOCMHYCOM U TAHI'CHCOM OAHOI'0 M TOI'O K€ yIjla.

TpI/IFOHOMeTpI/I‘lCCKI/Ie TOXKICCTBA.

,Z[OKa?)aTeHBCTBO TPUTOHOMETPHUYICCKUX TOXKACCTB.

CI/IHyc, KOCHUHYC U TAHI'CHC YIJIOB 4 U —a.

DOopMyIIBI CIIOKEHHS.

Pemenne ynpaxsenuil no reme «DopMyJibl CIOKEHUAS.

CuHyc, KOCHHYC, TAHI'€HC JABOMHOTO yIia.

CuHyc, KOCHHYC, TAHT€HC JBOWHOTO yTJIa.

CI/IHYC, KOCHUHYC, TAHI'CHC ITOJIOBUHHOT'O YyTIJia.

DopMyIbl IPUBEACHMUS.

DopMyIbl IPUBEACHMUS.

CYMMa " pa3HOCTb CUHYCOB, KOCUHYCOB.

CyMMa U pa3HOCTb CUHYCOB, KOCUHYCOB.

KonTpoabHas padora NeS no teme: «Tpuronomerpudeckue (popMyJibl.»
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TpUroHOMETpUYECKHE YPABHEHMSL.

AHau3 KOHTPOJIBHON paboThl. YpaBHEHHUE COS X=a.

12 gacoB

Pemenne ypaBHeHHE BUIa COS X=a.

YpaBHeHHE Sin X=a.

YpaBHeH#He sin x=a.

YpaBHeHuUe tg X=a.

YpaBHeHue tg x=a.

PelieHne TpUroHOMETPUYECKUX YPABHEHUH METOJIOM 3aMEHbI IEPEMEHHOM.

Pemienne TPUTOHOMCTPUUICCKUX ypaBHeHI/Iﬁ MCTOJIOM Pa3JIOKCHUS Ha MHOXKUTCIIN.

OI[HOpOI[HLIe TPUTOHOMCETPUUICCKHC YPABHCHUS.

CucTeMbl TPUTOHOMETPUYECKUX YPABHEHUI.

IIpumeps! peleHus MPoCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

Kontpoabhas paGora Ne6 mo teme: «Tpuronomerpudeckue ypaBHeHUs1.»

KombOunaTopuka.

AHanu3 KOHTPOJIHHOH paboTsl. [IpaBriio npon3seneHus.

6 yacos.

[TepecTaHoBKH.

Pasmenienns.

CoueTanusa U UX CBOWCTBA.

bunom Hrerotona.

Koutpoabnas padora Ne7 mo teme: «KomOuHaTOpuKa.

[URG U U [FURE S (UG (JUR JUSEG (UG, U U U (G U U U— U— -

[ToBTopenwue kypca anreOpsl 1
Havaja aHaiausa 3a 10 kiacc.

IToka3zarenbHasi QyHKIHSL

6 JacosB.

Jlorapudmuyeckas QyHKIus.

TpUroHOMETpUYECKHE YPABHEHHSL.

Pemenne HCPABCHCTB.

Hroropast kOHTpoOJIbHAs paboTa 3a kypc 10 kiacca.

AHanu3 KOHTPOJIHHON paboThl. ITOTOBEII ypOK.

[UNEG (U JUNEG [JUREN U -




10 kaacc
MaremaTuka: reoMeTpus

Paznen Tema ypoka KoJ1-Bo yacoB

BBenieHue B crepeoMeTpuio [IpeameTt crepeomeTpun. AKCHOMBI CTEPEOMETPHUH. 1

2 gaca HexkoTtopsle cinecTBHS U3 AaKCUOM. 1

ITapanneasHOCTD MPSIMBIX

N [TapannensHbie MpsiMbIE B IpocTpaHcTBE. [lapannenbHOCTh TpeX MPsIMBIX.

IJIOCKOCTEN 1

14 gacoB ITapannensHOCTh NPSAMON U MIIOCKOCTH. 1
Pemenue 3amad Ha nmapamuieIbHOCTh IPSIMOM U TIJIOCKOCTH. 1
Pemienue 3amay Ha mapaieIbHOCTh MPSMOMN U TIOCKOCTH. 1
CkperuBarouecs npsiMble. 1
VYTIiibl ¢ COHANpPaBICHHBIMU CTOPOHAMU. YTOJI MEXKIY NPSMBIMHU. 1
Pemenue 3anau no teme «llapamiensHOCT NPAMON U INTIOCKOCTH. 1

Koutrponbhas padoraNelmo Tteme «B3amMHoe pacnojioxkeHue MNPSMbIX M IUIOCKOCTEH B
NMPOCTPAHCTBEY.

Pabota Han ommbOkamu. [TapamiensHbie ockocTu. [Ipu3Hak napaienbHOCTH IBYX IIOCKOCTEH.

CBoiicTBa MapaysienbHbIX MIIOCKOCTEH.

Pemenue 3agau no Teme «CBoiicTBa MapayieabHBIX MIIOCKOCTE»

Tetparp. [lapannenenunesn. CBoiicTBa rpaHel W AUaroHayed mapajvieNenumneaa.

3ajauu Ha IOCTPOCHUE CEUECHUIA.

KonTpoabHas padora Ne2 o teme: «IlapaniejJbHOCTh NPSIMBIX H IIOCKOCTEID).

[UN RUSEN U UNE (VNI [JUSS JUN

IlepneHUKYISIPHOCTD NPSAMBIX U
IJIOCKOCTEN

Pabora wan ommbOkamu. IlepneHnukynspHele mpsiMble B IpocTpaHcTBe. llapamienbHble npsMbIE,
MIEPIEHANKYIISPHBIE K MJIOCKOCTH.

13 yacos

IIpu3HaK NeprneHIUKYISIPHOCTH IIPSIMON U INIOCKOCTH.

Teopema o npsiMoi, NEPHEHAUKYISAPHON K MIIOCKOCTH.

Pemenue 3aga4d o teme: «llepneHANKYISIPHOCTD MPSIMOM U IIIOCKOCTH.

PaccTosiHHe OT TOUKHM 10 TIOCKOCTH. Teopema o TpexX MepHeHAuKYIIsIpax.

Yros Mexay IpsiMOM U IJIOCKOCTBIO.

|t [ [ | |

Pemenne 3aa4 Ha MNPUMCHCHUEC TCOPCMbI O TPCX IMCPICHAUKYIIApAxXx, Ha YIroJd MCEKIAY HpﬂMOﬁ nu
IIJIOCKOCTBIO.

JByrpannsiii yroi. [Ipu3Hak nepneHaUKyISpHOCTH JBYX INIOCKOCTEN.

IIpu3HaK nepreHIMKYISIPHOCTH IBYX INIOCKOCTEM.

IIpssMOyroJIbHBII Napauleenunes,.

[MapannensHOE MPOSKTUPOBAHUE, U300PAKEHUE TPOCTPAHCTBEHHBIX QHUTYD.
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Pemenue 3amaud no teme «llepneHIUKYISIPHOCTh NPSIMBIX U INIOCKOCTEN.

KonTpoabhas padora Ne3 no teme: «llepneHIUKYJISIPHOCTh NPSAMBIX H INIOCKOCTEN».

MHOrorpaHHUKH

Pabora nax ommbOkamu. [ToHATHE MHOTOTpAaHHUKA.

12 gacoB

HpI/ISMa, miomaab MMOBCPXHOCTU IPU3MBI.

Pemenue 3amau no teme «IIpuzmay.

Pemenue 3amau no teme «IIpuszmay.

IMupamuna.

TpeyronbHas nupaMuza.

IIpaBunbHas nupamua.

VYceueHHas nupamMuaa.

Pemenue 3amau mo teme «llupamunay.

CumMMeTpus B IPOCTPAHCTBE.

IlousTue IMPaBUJIbHOTO MHOI'OI'paHHHKA. DJIEMEHTBI CUMMETPHHU NPAaBUJIBHBIX MHOT'OTPaHHUKOB.

Koutpoabnast pa6ora Ned mo teme: « MHOTOrpaHHUKID.

ITonsiTue BekTopa. PaBeHCTBO BEKTOPOB.

BekTopsl B IpOCTpaHCTBE

CrnoxeHue 1 BeIYUTaHuE BEKTOPOB. CyMMa HECKONBKHUX BEKTOPOB.

7 yacoB

YMHOXEHUE BEKTOPA Ha YHUCIIO.

Kommnunanapusie BexTopsl. [IpaBuino napamnenenumnena.

Pasnoxenue BCKTOpa I1I0 TPEM HECKOMILUTIAHAPHBIM BCKTOPAM.

Pemenne 3ajgayd 110 TeMe «BeKTOpBI».

Koutpoabnas padora NeS nmo teme: «BekTopbh».

[ToBTOpEHUE.

PaboTa Han ommbkamu. Pemenne 3a1a4 Ha MOBTOPEHHE.

3 yaca.

Htorosoe IIOBTOPCHUC. Pemenne 3agay.

HToroBast KOHTpoJbHAs padoTa.
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11 kaace

MareMaTHKa: anreﬁpa H HAYAJIA MATEMATHYIECCKOI'0 aHAJ/In3a

Koua-Bo
Paznen Tema ypoka 4acoB
IloBTOpeHune Kypca anaredpbl U Ha4aJa Tpuronomerpuueckue GopmMyIbl 1
MATeMaTHYeCKOI0 aHAJIN3a TpuroHomeTpruyeckue ypaBHEHMs 1
3 yaca TpuroHomeTpuiyeckre ypaBHEHUS 1
Ob6nactp omnpeneneHus 1 001acTh 3HAUEHUH TPUTOHOMETPUYECKIX
Tpuronomerpuyeckue pyHKIHH. byHKIHi. 1
84 YeTHOCTh, HEYETHOCTD, NEPUOAUYHOCTh TPUTOHOMETPUUYECKUX (DYHKIHUH. 1
CpoticTBa QYHKITMH Y = cOS X U €€ TpaduK. 1
CpoticTBa QYHKINM Y = sin X U ee rpaduk. 1
CpoticTBa GyHKIMH y = g X U ee TpaduK. 1
[TpumeHeHne CBOWCTB U rpa)uKOB TPUTOHOMETPHUECKUX (DYHKIHMIA TIPU
pEILICHUH 3a]1a4. 1
Wroroselii ypok 1o teme "Tpuronomerpuueckrue GyHKIuu'". 1
KonTtpoabsnas padora Ne 1 nmo teme "Tpuronomerpuieckue
pynxun". 1
IIpoun3BoaHasi M ee reoMeTPUYECKHA CMBICII. AHanu3 KOHTPOJIbHOM paboTel. OnpeieneHre Nponu3BOJHOM. 1
16 4 [IpousBonHasi. 1
[IpouzBoanas crenennoi ¢pynkuuu. [Ipocreiimme npaBusia BEIYUCICHUS
IIPOU3BOJHBIX. 1
IIpousBonnas creneHHoil pynkuu. [Ipocreiimme npaBuia BEIYUCICHUS
MIPOM3BOIHBIX. 1
IIpousBosanas creneHHoil pynkuu. [Ipocreiimme npaBuia BEIYUCICHUS
MPOU3BO/THBIX. 1
IIpaBuna quddepeHpoBanusl. 1
IIpaBuna quddepeHpoBanusl. 1
[IpaBuna quddepenunpoBanus. 1

[IpaBuna quddepennmponanus. Jloka3areabcTBO NMpaBuiia BBIYUCICHUS
MIPOU3BOJIHBIX.




[Tpon3BoiHBIE HEKOTOPHIX 3JIEMEHTAPHBIX (PYHKITHIA.

[Ipon3Bo/IHbIE HEKOTOPBIX dJIEMEHTAPHBIX QYHKIUH.

['eomeTpuyeckuii CMbICT TPOU3BOAHOM.

['eomeTpruYECKHil CMBICI IIPOU3BOJIHOM.

['eomeTpruYEeCKHil CMBICI IPOU3BOJIHOM.

Hrtoroseiii ypok 1o Teme "[Ipon3BoaHasi u €€ reoMeTpuIeCKuid CMbICH".

[N UEEN [N U UG U

Konrtpoabnas padora Ne 2 no teme: «IlpousBoanas u eé
reoMeTPHYEeCKHI CMBICII».

IIpuMeHeHne NPOU3BOAHOM K UCC/IEI0BAHUIO
(pyHkumii.

AHann3 KOHTPOoJIbHOM paboTel. Bozpactanue u yopiBanne QyHKINU.

15 4.

BospacTanue v yObiBaHUE QYHKIIHH.

OKcTpeMyMbl QyHKIMHU. TOUYKM MakcUMyMa U MUHUMYyMa.

Okctpemymbl GyHKIMH. [Ipu3Hak skcTpeMyMa, MpU3HAKK MaKCUMyMa U
MUHHMYMA.

OKcTpeMyMbl QYHKIUH.

[IpumeHeHne MpOU3BOTHON K MOCTPOCHUIO TPaprKOB (HYHKIIHIA.

[TpuMeHEeHHEe TPOU3BOTHON K MOCTPOCHHUIO TPAPUKOB (QYHKITHIA.

[IpuMeHeHne npon3BOTHOM K TOCTPOEHUIO rpadKOB (PYHKITUH.

HawubGomnbiree 1 HauMeHbIICE 3HAUCHUS (I)YHKL[I/II/I

HawubGomnbiiee 1 HauMeHbIICE 3HAUCHUS (I)YHKI_II/II/I

Haubonbiiee u HanMeHblIee 3HaUeHUs QYHKIUU

BoinykiiocTs rpaduka GyHKIIMHN, TOUYKH Neperuoa.

BeimykiocTs rpaduka (yHKIMH, TOUYKH Ieperuoa.

[N JUEEN U RSN\ NUNEG U U U U U

Ypok 000011eHns U cucTeMaTru3anuu 3HaHui no teme «lIpumenenue
MIPOU3BOIHOM K MCCIIEIOBAHUIO (DYHKITUNY.

KourtpoJsbHas padora Ne 3 no reme «IIpuMeHeHne NpoOU3BOAHOM K
HCCJIETOBAHHIO (PYHKIHU.

HNurerpaJ.

Ananu3 KOHTpoJbHOHM paboTsl. [TepBooOpa3Hast.

13 4.

[lepBoobpaznasi.

[TpaBuia HaX0XJICHHsI IEPBOOOPA3HOM.

[TpaBuia HaX0XJICHHsI IEPBOOOPA3HOIA.

[IpaBusa HaXOXKJIEHUS TEPBOOOPAZHOM.
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[lmomaae KpUBOJIMHENHON TPANIELIMU U UHTErpaJl.

[nomaas KpUBOJIMHEHHON TpaNeliy U UHTErpal.

[lnomaas KpUBOJIMHEHHON TpaNeliMy U UHTErpaJl.

Brrunciienne nHTErpanos.

Brrunciienne miomanei ¢ noMoIbl0 HHTETPATIOB.

Brruucnenue miomnaaei ¢ moMoIibo HHTErPajIoB.

Ypok 00001IeHUs ¥ CUCTeMAaTH3allMK 3HaHUH 1o Teme «MHTerpam.

KonTtpouabHnas padora Ne 4 no teme «AHTerpas».

KomOunaropuka. AHanu3 KOHTPoJIbHOM paboTsl. [IpaBuiio npousseneHus.
10 u. [TepectanoBku
Pasmenienus
Pazmemenns

CoueTaHusa ¥ UX CBOWCTBA

Couyeranus 1 UX CBOMCTBA

bunomunaneaas Gopmyna HeroToHa

bunomunansnas popmyna HeroToHa

[EEE JUEE JUEE QU U JU QU e JUEEe JUIEG QUG JUEN USEuy pUSTe QUG [l

VYpok 00001IeHHS ¥ CHCTeMAaTH3alluK 3HAHUH 10 TeMe « DJIEMEHThI
KOMOMHATOPHKINY

KonTtpoJsbHas padora Ne 5 mo reme «jieMeHTbI KOMOMHATOPUKI

DJIeMeHTbI TeOPUH BepPOSITHOCTEH.

AHanM3 KOHTPOJIBHOM paboThl. BeposSTHOCTH COOBITHI

6 4.

Kom6unarmu co6srtuii. [IpoTnBononoxxHbie cCOOBITHS.

CrnoxeHue BEposiTHOCTEN

CrnosxeHue BeposiTHOCTEN

HezaBucrumpie coObITHS. Y MHOKEHHE BEPOSTHOCTEH.

CrartucTuueckas BCPOATHOCTD.

Crarucruka.

CryvaiiHbple BEJIMYHMHBI.

44,

HeHTpaJ'[BHI)IC TCHACHIINHU.

Mepsl pa3bpoca.

N N N Y e T e N N U N U [

KounTtpoJsbHas padora Ne 6 mo teme " Jj1eMeHTHI TeOpUM
BeposiTHOcTeill. CtaTtucTuka'.

HTorosoe nopropeHue Kypca ajaredpbl M1 Haqyajia

IToBrOpeHue. JleliCTBUTENbHBIE YHCIIA.




MaTEMATHYECCKOI'0 aHAJ/IM3a

10 u.

[ToBTopenue. Crenenu. UppanuoHaibHbie YpaBHEHUS.

[ToBropenue. [TokazarenpHas GyHKIHS.

IToBropenwue. Jlorapudmuyeckast GyHKIHSL.

Tpuronomerpuueckne GyHKINH.

HpOI/I3BOI[HaSI H €€ IPNUMCHCHUC.

IIpon3BojHas1, ee IpPUMEHEHUE.

Wurerpait.

HTorosasi KOHTpPOJILHAsA padoTa.

Hrtoroseiit ypox.

[UNNEN [V UG (U (U [ (U U —

11 kaace
MartemaTuka: reoMeTpus

Pasznen

Tema ypoka

KoJ1-Bo yacos

MeTox KOOPAHHAT B MPOCTPAHCTBE

HpﬂMOYFOJ'ILHaSI CUCTCMA KOOPpJWHAT. KOOpI[I/IHaTBI BCKTOpA.

1

12 yacoB

KOOpI[I/IHaTBI TOYKH U KOOPJAWHATBI BEKTOPA.

Bsi3p MCKAY KOOpANHATAMH BCKTOPOB U KOOPAWHATAMHA TOYCK.

HpOCTGfII.HPIC 3aa4u B KOOpAHWHATax.

[Ipocreiimme 3aga4n B KOOpAUHATAX.

CxaisipHOE ITPOM3BE/ICHHE BEKTOPOB.

CBoiicTBa CKaJIIPpHOT'O MPOU3BCACHU S BEKTOPOB.

Brramcnenne YTJI0B MCKAY MPAMBIMU U ITJIOCKOCTSAMMU.

Pemenue 3agay.

[ WS U U R RN [ S -

JIBHKEHUS: LIEHTpaJibHasl, OCeBasi M 3epKajbHasi CHMMETPHH, NapaJlIeIbHbINA
HEepPEHOC.

JIBrokeHus.

KontponbHast pabora Nel «MeTo1 KOOpIMHAT B IPOCTPAHCTBE.

Huaunap, KOHyC, map

Pabota nax ommbkamu. [umuaap.

13 yacoB

Humusap.
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HHOH.[B.IIL MOBCPXHOCTHU HNUJIMHIPA.

[TonsiTue Konyca.

HJ'IOH.[&I[B IOBEPXHOCTHU KOHYCA.

Y ceyeHHBI KOHYC.

Cdepa u map.

Cdepa u map.

VYpaBHenue chepbl. B3anmHoe pacnonioxkenne cepbl U IIOCKOCTH.

KacatenpHast miaockocTs K cdepe. [nomans cdeps.

Pemenue 3amaud o reme: «Cdepa u map".

Pemenue 3amau mo teme: ((HI/IJII/IHI[p, KOHYC, Iap».

Kontponbnas padota No2 no teme: «{ununap, KOHYyC, mapy.
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O0BbeMBI TeI

Pa6ora nag ommbkamu. [Tonstue o6brema. OOBEM MPSIMOYTOIBLHOTO
napajuiesienumne/a.

17 yacoB

O06bem npsiMoyroJibHOTO napaienenumnena. OobeM NpsSMon PU3MBIL.

Pemenus 3amau.

O6bem muIMHApa.

O06beM HAKJIOHHOHN NPU3MBI.

O06beM mUpaMuIb.

Pemenue 3amad mo tTeme «O0BeM MHOT'OT'paHHUKA.

O06nem KoHyca.

Pemenue 3amad mo tTeme «O0BeM Ten BpaIICHU).

O6mwem mapa.

OOBEeMBI MAPOBOTO0 CETMEHTA, IIAPOBOT0O CJI0S M IIAPOBOTO CEKTOPA.

[Tnomane chepsr.

Pemenwne 3amay mo teme «O6beM miapa. [lnomans chepbiy.

Pemenwne 3amay mo teme «O6beM mapa. [lnomans chepbi.

Pemenue 3amau o reme «O06wem mapa. [Tnomans chepoiy.

HToroBelif ypok 1o teme: «O0beMbI Te.

KonTponpnas pabora Ne3 mo teme: «OOBbEeMBI TEI.

3ak/04uTe1bHOE NIOBTOPEHUE

[ToBropenue. TpeyronbHuKH.

9 gyacos

[ToBTOpenue. YeTbIpexyroJbHUKN.
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[ToBTOpenune. OKPY>KHOCTb.

HOBTOpCHI/Ie. Bzanmuoe PACIIOIOKCHUC IIPAMBIX U IUIOCKOCTEH.

[ToBTOopenue. BekTopsl. MeTo1 KOOpAMHAT.

IToBTOpeHne. MHOIrOrpaHHUKH .

IToropenue. Tena BpalieHus.

WroroBas koHTpoJIbHAS pabOTa MO CTEPEOMETPHH.

AHanm3 KOHTPOJIBHOH paboThl. 3aKIIOUYUTEIBHBIN YPOK.
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