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1. [lmanupyemsie pe3yabTaThl H3y4yenus Kypca maremaruku B 10-11 kinaccax

JIMaHOoCTHEBIC Pe3yabTaThI B cdepe OTHOWEHUH 00yyarommxces K cefe, K CBOeMY 3J0pPOBbIO,
K IO3HAHMIO ceDst:

-OpHeHTalus 00yJaloIuXCcsl Ha KPEaTUBHOCTh, FOTOBHOCTH M CIIOCOOHOCTH K JIMYHOCTHOMY
CaMOOTIPENENIEHUIO, CIOCOOHOCTh CTABUTE LM U CTPOUTH KHU3HEHHBIC TUIAHB;

-TOTOBHOCTb M CIOCOOHOCTH OOYdYaromuXcsi K CaMOpa3BUTHIO M CAMOBOCIHTAHUIO B
COOTBETCTBHHM C OOIIECYETIOBEUECKIUMH LICHHOCTSIMH.

JingnocTHbIE pe3yabTaThI B cdepe OTHOMEHMIA 00YIAI0MIMXCH € OKPYKAXIUMHE JIXOAbMHU:
-HPaBCTBEHHOE CO3HAHME U IOBEJCHHE Ha OCHOBE YCBOEHHUS OOIIEYETOBEYECKUX IIEHHOCTEH,
TOJIEPAHTHOIO CO3HAHMS, I'OTOBHOCTHM U CIIOCOOHOCTH BECTH AUANOT C IPYTUMH JIOABMH,
JOCTHraThb B HEM B3aMMOIIOHUMAHHUS, HAXOIUTh OOIIME LENH W COTPYyIHMYaTh OIS HX
JOCTHIKEHUS;

-IIPUHATAE T'YMaHHCTHYECKUX [EHHOCTEH, OCO3HAHHOE, YBAXUTENBHOE U NOOpOXKeIaTesbHOe
OTHOILEHHE K APYIOMY YEJIOBEKY, €r0o MHEHHIO, MUPOBO33PEHHUIO;

-pa3sBUTHE KOMIIETCHUUM COTpYIHHYECTBA CO CBEPCTHUKAMM, NETbMH MJIAJUIEr0 BO3pacTa,
B3pOCIBIMA B 00pa30BaTeNbHOM, OOIIECTBEHHO IOJE3HOM, Y4eOHO-HCCIEN0BATENBCKOM,
IIPOEKTHOM U IPYTUX BUAAX JESTEIbHOCTH.

JIn4HOCTHBIE pe3yabTaThl B cdepe OTHOMEHHS OO0ydaromuxcs K Tpyday, B cdepe
COIMANBHO-)KOHOMHYECKHX OTHOLIEHMIA:

-yBa)ykKeHHE KO BceM (popmMaM cOOCTBEHHOCTH, TOTOBHOCTD K 3aIlUTe CBOEH COOCTBEHHOCTH,
-OCO3HAHHBIH BHIOOp Oyaymiedl mpodeccurt Kak MyTh U CIOCO0 peaM3aldd COOCTBEHHBIX
KU3HEHHBIX TIJIAHOB;

-FOTOBHOCTB O0YYarOIUXCsI K TPYAOBOH MPOPECCHOHANBHON NESTEIPHOCTH KaK K BO3MOKHOCTH
y4acTHsi B PELICHHWH JIMYHBIX, OONIECTBEHHBIX, IOCYJAPCTBEHHBIX, OOIIEHALMOHAILHBIX
npobnem;

-NIOTPEOHOCT TPYIUTHCS, YBWKEHHWE K TPYAy M JIOOSIM TpyIa, TPYAOBBIM IOCTHIKEHUSM,
J0OpPOCOBECTHOE, OTBETCTBEHHOEC ¥ TBOPYECKOE OTHOIIEHHWE K pa3HbIM BHIAM TPYIOBOM
NeSTENbHOCTH;

-TOTOBHOCTb K CaMOOOCIY)KMBAHUIO, BKIIOuas OOy4YeHHE M BBIIOJHEHME JOMAalIHUX
00s13aHHOCTEH.

MeTanpeaMeTHbIe pe3yabTaThl
1. PeryjasaTuBHble YHUBepcaabHbIe YUeOHbIE Nl CTBHS

BrinmyckHUK HaydUTCS :

-CaMOCTOSATENILHO OINpPENENSITh LeNU, 3aJaBaTh IapaMeTphl U KPUTEPUH, 10 KOTOPBIM MOXHO
OIIPENEIIUTD, YTO LIENb JOCTUTHYTA;

CTaBUTHL U POPMYIHMPOBATE COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbHOM NEATENBHOCTH;

-OLIEHHBATh PECYPCHI, B TOM YHKCIE BPeMs M APyIde HeMaTepHalbHbIE PECYPChl, HEOOXOAUMbIE
JUIs IOCTHIKEHUS TIOCTABIIEHHOM LIETH;

-BBIOUPATH NyTh JOCTHIKCHUS 1IeITH, TUIAHUPOBATh PEIICHHE IIOCTABICHHBIX 33134, ONTHMU3UPYS
MaTepUaIbHble 1 HEMAaTepHAIbHbIE 3aTPATHL; :
-OpraHu3oBbBaTh A(P(PEKTUBHBIA MOMUCK pPecypcoB, HEOOXOAUMBIX MU  JOCTHIKCHHS
IIOCTaBJICHHOH 11€7IH;

-COIIOCTABJIATH IIOJIyYEHHBIH pe3yNnbTaT AeSTeNbHOCTH C IIOCTABICHHOM 3apaHee LelbI0.



2. llo3naBareabHbIe YHHBEPCAILHbIE yueOHbIE JelicTBHS

BpinyckHuK HayduTces:

-UCKaTh M HaxOAUTh OOOOIIECHHbIE CIIOCOOBI PEINCHUs 3a1ad, B TOM YHCJIE, OCYLIECTBIATH
pa3BepHYTHI MH(MOPMALMOHHBIM IIOMCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4yeOHbBIE H
[I03HaBaTeNbHbIC) 3a/auH;

-KPUTUYECKH OLCHUBATh M MHTEPNPETUPOBATH MHPOPMAIIHIO C Pa3HBIX MMO3MIIMM, pacrlo3HaBaTh
¥ (pUKCHPOBATH IPOTUBOPEYHs B MH(GOPMALIMOHHBIX HCTOYHHUKAX;

-UCIIONIB30BATh  PA3NIMYHLIE  MOJENIBHO-CXEMATHYeCKUEe CpEeNcTBa Ui IPEICTaBICHUS
CYUICCTBEHHBIX CBA3€M M OTHOWIGHMH, a TaKXKe IPOTHBOPEYMi, BBIIBJICHHBIX B
MH()OPMAIMOHHBIX HCTOYHMKAX;

-HaXOJUTh W TPUBOAMTL KPUTHYECKHE apryMEHThl B OTHOIICHHH MACUCTBUH H CYXICHUH
ApYToro; CIIOKOWHO M pPa3syMHO OTHOCHTBCS K KPUTHYECKUM 3aMEYaHHSIM B OTHOIICHHUHU
COOCTBEHHOTO CYXKIEHHMS, PACCMATPUBATH X KaK PECYPC COOCTBEHHOIO PA3BUTHS;

-BBIXOJIUTH 34 DPaMKU ydeOHOro IpeIMeTa M OCYIIECTBIATH Lie/ICHAPABICHHBIN IOUCK
BO3MOKHOCTEH JIJIsl LIMPOKOI0 IEPEeHOca CPEACTB U CIOCO00B AeHCTRYS,

-BBICTpAMBaTh MHIMBUAYAIbHYIO 00pa30BATEIbHYIO TPACKTOPUIO, YYUTHIBAs OrpaHUUYECHHS CO
CTOPOHBI APYIMX YYACTHUKOB U PECYPCHBIE OTPAHUICHUS;

-MEHSITh U yIEPXKUBATh Pa3HbIE MO3UIMH B TIO3HABATEIBHOM JESITETbHOCTH.

3. KomMyHHKATHBHBIE YHHBEpCANbLHbIE YUeOHbIE JeCTBUSA

BbinyckHUK HAy9HTCSH:

-OCYIIECTBIIATL JEJIOBYI0 KOMMYHHKAIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMHU (Kak
BHYTPU 00pa30BaTeIbHON OpraHM3alliH, TaK U 32 €€ MpeIeaMu);

-TNIpY OCYLIECTBIIEHUH IPYNIIOBOM paboThl OBITH KaK PYKOBOIUTENEM, TaK ¥ YICHOM KOMaHIEI B
Pa3HBIX POJNISX (FeHepaTop uaeH, KPUTHK, HCIIOJHUTEb, BRICTYIIAIOLIHM, SKCIepT U T.1.);
-KOODIAMHHMPOBATL M  BBINOJHATH pabOTy B  YCIOBHSX pPEATbHOIO, BUPTYyAIbHOIO M
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

-Pa3BEpPHYTO, JOTMYHO U TOYHO U3JIarath CBOI TOUYKY 3pEHMs C MCIIOIL30BAHHUEM aJCKBATHBIX
(YCTHBIX M TMCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

-pacno3HaBaTh KOH(JIUKTOI€HHBIE CHUTYallMH W TPEIOTBpAINaTh KOH(QIMKTBI IO HX AKTUBHOH
(asbi, BBICTpaMBaTH AEIOBYI0 U OOPA30BATENLHYIO KOMMYHMKAIUIO, u30eras JTUYHOCTHBIX
OLIEHOYHBIX CYXXIECHUH.

IIpeamernpie pesyabTarsl

AJITEBPA 1 HAYAJIA AHAJIN3A

DJIEMEHTbI TEOPUWU MHOXECTB U MATEMATUYECKOM JIOTUKH

BBINyCKHUK Hay4yuTCs:

- ONEPUPOBATH MOHATUSMHU: KOHEYHOE MHOXKECTBO, JJIEMEHT MHOXKECTBA, IOIMHOXECTBO,
epeceycHue u O6’b€JII/IH€HI/[€ MHOXECTB, YHUCJIOBBIC MHOXXECTBA HaA I(OOpI[HHaTHOfI HpHMOﬁ,
OTPE30K, UHTEPBAT;

& 3aJ4aBaTh MHOXKECTBa TMEPCUNCIICHUEM U XapaKTCPUCTUICCKUM CBOP'ICTBOM;

- onepuporarb Ha DOasoBoM YPOBHE IMOHATHAMHU: YTBEPKIACHUC, OTpULaHuE YTBECPXKIACHUS,
HUCTUHHBIC U JIOXKHBIC YTBEPXIOCHUA, IpHYHHA, CJICICTBUE, YaCTHBIN cnyqaﬁ 06H.[CFO
YTBEPIKIECHUS, KOHTPIIPUMED;

= HaxXOOUTh MEPECCUCHUEC U 06”BCJII/IH6HI/I6 JBYX MHOXXECTB, IPEACTABIICHHBIX rpa(bnqecm Ha
YKCIIOBOM NIPSAMOM;

- NPOBEPATL MPHUHANJICIKHOCTE JJICMEHTa MHOXECTBY,



CTPOMTH HA YHUCIIOBOM MpsIMOM MNOAMHOXECTBO YHCIOBOTO MHOMECTBA, 3aJaHHOE
[POCTENIINMU YCIOBUAMMU;

pacro3HaBaTh JIOKHBIC YTBEPXKICHHS, OIIMOKM B pPACCY)KOCHUAX, B TOM YHCIE C
MCII0JIb30BAHUEM KOHTPIIPHUMEPOB.

B noBce1HEBHOM KU3HU U IPU M3yIEHUH APYTHX IPEIMETOB:

UCII0JIB30BATh YMCIIOBBIE MHOXECTBA HA KOOPAMHATHOW IPSMOM IJIs ONMHUCAHUS peajbHBIX
IIPOLECCOB U SIBIICHUM;

ITPOBOAUTD JIOTUYECKUE PACCYKICHHUSA B CUTYallUIX TOBCEIHECBHOM >KU3HU.

BBImyCKHUK MOTyYMT BO3MOXHOCTE HAYYHTHCS:

ONEpMPOBATh TOHITHAMHU: KOHEYHOE MHOXKECTBO, JIEMEHT MHOXKECTBA, IOJMHOXECTBO,
nepecevyeHne U 00beIMHEHNE MHOXKECTB, YHCIOBbIE MHOYKECTBA HA KOOPIUHATHOM MPSIMOIA,
OTPe30K, HHTEPBAJl, IIOJIYMHTEPBAJ, NPOMEXKYTOK C BBIKOJIOTOM TOYKOH, rpaduyeckoe
NPEACTABJICHNE MHOXECTB Ha KOOPAUHATHOM IIOCKOCTH;

OMEepPUPOBATH IOHSATUAMM: YTBEPXKICHUE, OTPULAHUE YTBEPXKIACHHS, HCTHHHBIE U JIOXKHBIC
YTBEP)KIICHUSI, MPUYUHA, CIIEICTBHE, YaCTHBIN Clyyail 00Imero yIeepKaeHus, KOHTpIpUMeEp;
IIPOBEPATH IPUHAIIIEIKHOCTD dJIEMEHTA MHOXKECTBY;

HAXOIMTEL IIepeceyeHue M OOBEIMHEHHE MHOXECTB, B TOM YHCIE IIPEICTABICHHBIX
rpa)MuecKy Ha YUCIIOBOM MPSIMOM U Ha KOOPAUHATHOM IIJIIOCKOCTH;

TIPOBOJIMTE JOKA3aTENIbHBIE PACCYKIOCHUS 111 000CHOBAHUS HICTUHHOCTH YTBEPXKICHHUH.

B noBceHEBHOM XKU3HU M IPU M3YUEHHUH OPYTHX IPEAMETOB:

MCIIONIb30BATh YHUCIIOBBIE MHOXKECTBA HAa KOOPIWHATHOM IpSMOM M Ha KOODPIUHATHOMN
TIJIOCKOCTH IIJIsl OIIMCAHUs PEAIbHBIX POLIECCOB U SIBICHUM;

IPOBOJUTE JIOKA3aTENbHBIE PpACCYXKIECHUS B CHUTyalMsIX IIOBCEIHEBHOW JKU3HH, IIPH
pELIEHNH 3a1a4 U3 IPYTUX IPEeIMETOB.

YUCJIA U BBIPACXKEHUM A

BhIMycKHUK HayduTCs:

OTICPUPOBATHL TMOHATUAMM: IEJI0€ YHUCIO, AEIMMOCTHL 4YHCel, OOBIKHOBEHHas JApoOb,
JecaTuqHas qpoOb, pallMOHATIBHOE YHCIIO, MPHONMKEHHOE 3HAYEHUE YHUCIIa, 9acTh, TOJI,
OTHOIIIEHHE, TIPOLEHT, IIOBLIIIEHNE ¥ NOHKEHUE Ha 3aJaHHOE YKCIIO MPOIIEHTOB, MaclITad;
OIlIEpUPOBAThH MOHATUSMU: JTOTapupM UKcia, TPUTOHOMETPHUYECKAss OKPYKHOCTh, IpaaycHas
Mepa yria, BeIWYMHA YyIia, 3aJaHHOTO TOYKOM Ha TPHTOHOMETPHYECKOW OKDPYKHOCTH,
CHHYC, KOCUHYC, TAHIT€HC ¥ KOTAHT€HC YTJIOB, UMEIOIIUX MPOU3BOJIBHYIO BEIMYMHY,
BBIIIOJIHATE apU(pMETUYECKHE JEUCTBHUS C IETBIMH U PAOHAIBHBIMU YMCIIAMH;

BBIMOJIHATE HECIIOXKHBIE MpeoOpa3oBaHMs YMCIOBBIX BBIPAKECHUMH, COIEPXKAINUX CTEIECHU
qucel, JIM00 KOPHU U3 YUCell, TUOO0 JIorapu@Mbl YuCe;

CPaBHMBATh pallMOHATILHBIE YHCIIA MEXTY COOOI;

OLIEHUBATh U CPaBHHUBATH C PAMOHATHHBIMH YHCIAMK 3HAUYEHHs LEJIBIX CTENEHEH YHcen,
KOpHEH HaTypaJIbHOW CTETEeHHU U3 YUCEJI, JJOTapu(MOB YKCEN B IPOCTHIX CIIyYasx;
1300pakaTh TOUKAMHU Ha YMCIIOBOH MPSAMO# LieNble U palliOHAIbHBIE YUCIIa;

[IOHUMATh U OOBSACHATH DPa3HUIy MEXAY TO3MIMOHHOW M HENO3UIMOHHOM CHCTEMaMu
3aITUCH YKCEIT,

JIOKa3bIBaTh M HCIOJB30BaTh MPHU3HAKUA [EIUMOCTH CYMMBI U IIPOM3BEACHHUS TIPU
BBINIOJTHEHUH BBIYMCICHUH U PEIICHUU 3a1a4;

BBIIOJIHSATH OKPYIJICHUE PAllMOHATBHBIX U HPPAIOHAIBHBIX YHCE ¢ 3aJaHHON TOYHOCTHIO;
CPaBHUBATh JEHCTBUTENBHbIE YHCIA PA3HBIMU CIIOCO0AMU;

YHOPSIOYMBATE YHCIIA, 3alIMCAHHbIE B BUJE OOLIKHOBEHHOW W IECATUYHOM IpoOH, ducia,
3aIlMCaHHbIE C HCIOJIb30BaHUEM apH(METHUECKOTO KBAJPaTHOIO KOpHS, KOPHEH CTENeHH
Ooupme 2;

Haxonuth HOJl u HOK pa3HbiMu cnoco0aMu U UCIOIb30BATh UX NP PELICHHUHM 3312,
U300paXkaTh TOUKAMH HA YKMCJIOBOM NPSAMOM IleJble CTEMEHH YHCeNl, KOPHH HaTypalbHOU
CTEIEHU U3 YMCE, Jorapru(MbI 4rucest B MPOCTHIX CIydasx;



BBIIIOJTHSTH NIPe00pa3oBaHys HENBIX U APOOHO-PANMOHATBHEIX OYKBEHHBIX BHIPAYKECHMUI;
BBIPAXKaTh M3 PABEHCTBA OJHY IIEPEMEHHYIO Yepes APYTHE;

BBIYMCIISATh 3HAYCHMS YMCIIOBBIX U OYKBEHHBIX BBIPAKEHHM, OCYIIECTBIISS HEOOXOOUMBbIE
TIOJICTAHOBKY U IIPeoOpa3oBaHus;

1300paxaTh CXeMaTHYECKHU YrOJ, BEJMYMHA KOTOPOTO BBIpajkeHa B IPaLycax;

OLECHMBATD 3HAKU CHHYCA, KOCUHYCa, TAHTCHCA, KOTAHI€HCA KOHKPETHBIX YIJIOB.

B 1n0BCeIHEBHOM JKU3HY U [IPU M3YYEHUH IPYTHX YIEOHBIX IPEIMETOB:

BBIMNOJIHSTD BRIUMCIICHUS IIPH PEIIEHHUH 33/1a4 [IPaKTHYECKOTO XapaKkTepa;

BBIIIOJHATD MPAKTHYECKHE PACcYeThl C UCIIOIB30BAHMEM IPU HEOOXOAMMOCTH CIIPABOYHBIX
MaTEPHANIOB ¥ BEIYMCIUTEIBHBIX YCTPOUCTB;

COOTHOCUTb pealbHbIe BEIUYUHBI, XapaKTEPUCTHKH OOBEKTOB OKPYIKAIOLIEr0 MHpa C HX
KOHKPETHBIMH YHCJIOBBIMU 3HAYCHHAMU;

UCIHOJIb30BATH  METOABI  OKPYIJICHHUS, NPHONMKEHHS ¥ TNPUKUAKA TPH  PEUICHHH
MPAKTUYECKUX 3a]1a4 TIOBCEAHEBHOM YKHU3HH.

BI)IHYCKHI/IK ITOJIy9IUT BO3MOXXHOCTh HAYUYHUTHCS:

OIEPUPOBATH TOHATHAMM: LEJI0€ YHCIO, NEMMOCTh YHCel, OOBIKHOBEHHas ApoOb,
JeCsATHYHasE ApOOb, palMOHATBHOE YHCIIO, MPUOIMIKEHHOE 3HAYEHME YMCIIA, YacTh, JOJ,
OTHOUICHUE, POLEHT, IOBBIUECHNE U IIOHKEHUE Ha 3aJaHHOE YHCIIO MPOIEHTOB, MAcIITal;
MPUBOAMUTE IIPUMEPBI YUCEJI C 3aTaHHBIMK CBOMCTBAMM JEIUMOCTH;

OIIEPUPOBATH MOHATHAMU: JIOTAPH(M YHCIIa, TPUTOHOMETPUIECKAst OKPY)KHOCTD, paiuaHHast
U TpajgycHas Mepa yIja, BEIMYMHA yIJa, 3aJAHHOTO TOYKOH Ha TPHUTOHOMETPUYECKOMH
OKPYXXHOCTH, CHHYC, KOCHHYC, TaHI'€HC U KOTAHT€HC YIJIOB, MMEIOIIUX POU3BOJIHHYIO
BEJIMYMHY, YUCIIA € U T,

BBITIOJHATE apu(MeTHYecKue NeHCTBUSA, COyeTas YCTHHIE M IIHCHMEHHBIE IPUEMBI,
IPHMEHSIS TIPH HEOOXOIUMOCTH BRIYHCIUTEbHEIE YCTPOMCTBA;

HaXOMTh 3HAYEHHs KOPHS HATypaJbHOM CTENeHH, CTeTICHH C PAllHOHATBHBIM [I0Ka3aTeleM,
norapu()ma, UCHOb3Ys IIPH HEOOXOIMMOCTH BEIUMCIMTENBHEIE YCTPOKCTBA,;

M0JIb30BATLCS OLIEHKOH U IPUKUIKOM MPH MPAKTHYECKUX pacyeTax;

OPOBOJUTh IO M3BECTHBIM (opMylTaM U mpaBWIaM NpeoOpa3oBaHusl OYKBEHHBIX
BBIDAKCHUH, BKJIIOYAIOIIMX CTENEHH, KOPHH, JOTapupMbl ¥ TPUTOHOMETPHUECKHE
GYyHKIUH;

HaXOJUTb 3HAYEHMs YHMCIOBBIX M OYKBEHHBIX BBIPDAKCHHH, OCYHIECTBISII HEOOXOIMMBbIE
NOJCTAaHOBKHU M NMPe0Opa3OBaHus;

1300paXkaTh CXEMaTHYECKH YTOJI, BEJIMYKHA KOTOPOTO BhIpAKEHA B IPALycaxX Wi PaJuaHax;
UCIIONIb30BATh NIPH PELUEHUH 3a7a4 TabJIMYHBIe 3HAYECHUS] TPUTOHOMETPUYECKUX (QYHKIIMH
YIJIOB;

BBIIOJIHATD MIEPEBOJ BEIMYMHBI YIJIa U3 PaIHaHHON MEPHI B TPaIyCHYIO B 00paTHO.

B nosceiHeBHOM XU3HHU U [P H3YYEHUHU APYTHUX YIEOHBIX IPEAMETOB:

BBIITOJIHSTh JEHCTBMS C YHUCIOBBIMM JAHHBIMH IPH pEIICHUH 33124 HPaKTHYECKOro
XapakTepa W 3aJad U3 Pa3sNM4HbIX OONacTedl 3HaHWM, UCIONB3YysS NPU HEOOXOAUMOCTH
CIIPaBOYHbIE MATEPHATIBI U BEIYMCIUTEIbHBIE YCTPOMCTRA;

OLIEHWBATh, CPAaBHUBATH M MCIOJH30BaTh NPH PEINCHUH MPAKTHYECKUX 337a4 YUCIIOBBIE
3HAYCHWsI DEaJbHbIX BEIUYUH, KOHKPETHBIE YHCJIOBBIC XAapaKTEPUCTUKH OOBEKTOB
OKPYJKAIOLIETO MHUPA.

YPABHEHUS 1 HEPABEHCTBA

Bemyckuuk Hayuutcs:

ONEpUPOBATH IOHATHAMM: YPABHEHUE, HEPABEHCTBO, pPAaBHOCUIBHBIC YpPABHEHUS H
HEPaBEHCTBA, YpaBHEHME, SBISIOINEECS CIEACTBHEM JpPYroro YpaBHEHUs, YpPaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCHIIbHBIE IPe00pa30BaHms YPaBHEHUH;
pelwaTh JMHEWHBIE YpPaBHEHUS W HEPaBEHCTBA, KBAJpaTHbIE YpPaBHEHHUS, HEKOTODBIE
ypaBHeHus 3-# U 4-i cTeneHel, IpOOHO-pallMOHABHBIE U HPPALOHATBHEIE;



OBJaZIETh OCHOBHBIMM THUIIAMH IIOKA3aTENbHBIX, JOTApU(PMUUECKUX, HPPAUMOHAILHBIX,
CTCNEHHBIX YPaBHCHWH W HEPABEHCTB M CTaHAAPTHBIMH METOJaMM WX peLIeHHd u
NMPUMEHSTh UX MPU PELICHUH 3a/1aY;

NPUMEHSATh TEOPEMY be3y K peleHuo ypaBHEHHIA;

IPUMEHATH TeopeMy Buera 1is peneHuss HEKOTOPBIX YPaBHEHHUH CTEINEHHU BBIIIE BTOPOIA;
BIaJ€Th METOAMH PEIICHHs YPaBHEHHM, HEPABEHCTB U MX CHCTEM, YMETh BEIOUPATH METO/
pelieHus ¥ 0O0CHOBBIBATE CBOM BHIOOD;

HCIIOJIb30BaTh METOJ HMHTEPBAOB [ PELICHUS HEPaBeHCTB, B TOM YHUCIE OPOOHO-
PauMOHABHBIX U BKIIIOYAIOIIMX B CE0s1 HppalMOHATIBHbIC BEIPAKEHHMS

pelars ypaBHEHHUS B LEJIBIX YHCIIAX;

CBOOOJIHO HMCIOIb30BaTh TOXACCTBEHHBIE NPE0OPa3OBaHMs NPH PELIEHHAH ypaBHEHMH M
CHUCTEM ypaBHEHUM;

pewats norapupMuyecKre ypaBHeHus Buna log, (bx + ¢) = d u npocreiime HepaBeHCTBA
Buaa log, x <d;

peluath IoKasaTelbHble ypaBHeHMs, Buma a”° = d (rae d MOXHO IpPEICTABUTH B BUIE
CTENIEHH C OCHOBaHHEM a) M mpocTeimme HepaBeHCTBa BHaa a° < d (rme d MoxHO
IPEJCTaBUTE B BUJE CTETIEHU C OCHOBAHUEM a);

MPHBOJIUTL HECKOJIBKO ITPHUMEPOB KOPHEH NMPOCTEHINEero TPUrOHOMETPHUYECKOTO YPABHEHUS
BHJA: SIn X = a, COS X = a, tg X = a, ctg X = a, rae a - TabIU4YHOE 3HAYCHHUE
COOTBETCTBYIOIIEH TPUTOHOMETPHIECKON QPYHKIIUH.

B noBcenHeBHOM XKU3HH U IIPU U3YYEHHUH JAPYTHX IPEIMETOB:

COCTaBJISITh M PEINATh YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI P PELICHUH 3a7a4 APYTUX
y4eOHBIX [IPEIMETOB;

BBIMOJIHSATE OLIEHKY IIPaBIONOJOOMS PE3yJIbTaToB, IOJIyYaeMbIX IIPH PEIUCHUH Pa3IHYHbIX
YPaBHEHMH, HEPABEHCTB M UX CHCTEM IIPH PEIICHUY 33134 JPYTUX Y4eOHBIX IIPEIMETOB;
COCTaBIATL W pellaTh YpPaBHEHHMS M HEPABEHCTBA C IapaMeTpaMy IpH DPEIIEHUU 3anay
JApYrux y4eOHBIX ITPEIMETOB;

COCTaBJIATh YpaBHEHHE, HEPABEHCTBO UM UX CHCTEMY, OIMCHIBAIOIIUE PEAIBHYIO CUTYALIHIO
WJIM TIPUKIAaHYIO 3aa4y, UHTEPIPETUPOBATh IIOTyYEeHHbIE PE3yIbTaThl;

YICTIOJ1b30BaTh NMPOTPaMMHBIE CPEACTBA MPHU PEIICHHU OTIENIBHBIX KJIacCOB YPaBHEHUH H
HEpaBEHCTB.

BbIH}/CKHI/IK OJYYUT BO3MOXKHOCTD HAYYUTHC:

pewmaThk paldOHAIbHBIE, ITOKa3aTeNbHbIE U JOrapu(PMUYECKUE ypaBHEHHs U HEPABCHCTBA,
NpOCTeHINNe WppalMoHabHbe M TPUTOHOMETPUYECKHE YPaBHEHHUS, HEPABEHCTBA W HX
CHCTEMBI;

UCIIONIb30BATh METOMbI PELICHUS] YpaBHEHMI: NpHUBEAEHHE K BUAY "TIPOM3BENEHHE DPABHO
HYJIIO" WM "JacTHOE paBHO HYIIO'", 3aMEHa IIePEMEHHBIX;

U300pakaTh Ha TPUTOHOMETPUYECKOH OKPYXHOCTH MHOXKECTBO DEIUEHUH IPOCTEHIIMX
TPUTOHOMETPHYECKUX YPaBHEHUH 1 HEPAaBEHCTB;

BBIIIOJIHATE OTOOp KOpHEH ypaBHEHMM WM pELICHUH HEpaBeHCTB B COOTBETCTBUHU C
JIONIOJIHATENILHBIMH YCIOBUSIMU M OTPAHUYCHUSIMH.

O YHKINA

BrinyCKHUK Hay4duTCS:

ONEpPUPOBATh MOHATHAMHU: 3aBUCHMOCTb BEIWYHMH, (QYHKIHUS, apryMEHT M 3Ha4YeHHUE
byHKIMH, 06J1aCTh ONpeeNeHus ¥ MHOKECTBO 3HAUSHUH (YHKIUH, rpaQuK 3aBUCUMOCTH,
rpaguxk GyHKUMH, HyTd (QYHKIHH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3pACTaHHE HA
YHCIJIOBOM MPOMEXKYTKE, YObIBaHHE Ha YHCIOBOM MPOMEXYTKE, HAaHOOIbIIEE U HAUMEHBIIIES
3Ha4YeHHe QYHKIUH Ha YHUCIOBOM IIPOMEXYTKE, NepruoandecKast QyHKIHUs, IEPUOL,;
OIepupoBaTh IOHATHSIMH: MpsMas © oOpaTHas NPONOPLHOHATIBHOCTE JIMHEHHAs,
KBaJpaTUyHas, JorapuMuyueckas W IOKazaTelnbHAs (QYHKIUH, TPUIOHOMETPHYECKHE
GyHKUIAY;



pacriosHaBare  rpauKE  3JIEMEHTapHBIX  (QyHKIMH: TpaMOoM ®  0OpaTHOH
OPONOPLMOHAIBHOCTH, JIMHEHHOM, KBaIpaTW4YHOH, NorapuMHYecKOW M IMOKa3aTeabHOMH
(GyHKUMHA, TPHTOHOMETPHUYECKHUX (BYHKIIMIA;

COOTHOCHTH I'pa(uKK 3JI€MEHTAPHBIX QYHKIHMIMA: PSMOM ¥ 0OPaTHON MIPOIOPIHOHATLHOCTH,
MUHEHHOW,  KBaJpaTWYHOM,  JorapuMUYecKoif W  IOKa3aTeNbHOU  (YHKIWIA,
TPUTOHOMETPUYECKUX QYHKIME ¢ PopMyTaMu, KOTOPHLIMYU OHH 33/IaHEI;

BJIQJICTh MOHSATHEM CTENEHHAs (QYHKIUS; CTPOUTH ee Tpad¥K ¥ YMETh IPHUMEHSTH CBOMCTBA
CTENIEHHOW (YHKIMM IIPH PEeLICHUH 3a0a4;

BJIAICTh NMOHATUAMH IIOKa3aTeabHas QyHKIMS, SKCIIOHEHTA; CTPOUTh MX IpadUKU U YMETh
IPUMEHATH CBOKWCTBA II0KA3aTENbHOM QYHKIMY IPH PELICHUH 3a1aY;

BJIAJICTH ITOHATHEM JIOrapupMuyueckas QyHKIMSA; CTPOUTH €€ rpaduK U yMeTh MPUMEHSTH
CBOMCTBA JIOrapu(PMUUIECKOH QYHKIIUH NPH PELICHUY 337134,

BJIAJICTh MOHATHSIMU TPUIOHOMETpPUYECKHE (QYHKIMHU; CTPOUTh HX TIpadUKd U yMETh
IPUMEHSATH CBOMCTBA TPUTOHOMETPUIECKUX (QYHKIUH MPH PELICHUH 3a1a4Y;

BIIAJIETh IIOHATHEM 0OpaTHas (QYHKITHS; IPUMEHSTH 3TO IMOHATHE IIPH PEIICHHUH 3312,
NPUMEHATh MPH pEINEHMH 3aJad CBOWCTBa (YHKIMH: YETHOCTh, IIEPHOAUYHOCTH,
OrPaHUYEHHOCTB;

NPUMEHSTH [P PELUEHUH 3a1a4 peodpa3zoBaHust rpadhuKoB QyHKIIHIA;

HaXOIUTh 10 IrpadUKy NPUOIIKEHHO 3HAUCHUS QYHKIIUH B 3aJaHHBIX TOYKAX;

onpenenaTh mo rpaduky cmoiictBa (YHKUMH (HYJH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
NPOMEXYTKH MOHOTOHHOCTH, HauOOIbIINE ¥ HAUMEHBIINE 3HAYCHUS U T.11.);

CTPOMTL 3CKM3 rpaduka (YHKIHHU, YIOBIETBOPSIOIICH IPHBEICHHOMY HabOpy YCIOBHH
(IpOMEXYTKH BO3pacTaHUs/yObIBaHMS, 3HAa4YeHWe (YHKIHM B 3aJaHHOH TOYKE, TOYKH
SKCTPEMYMOB U T.1I.).

B noscetHeBHOM XU3HA U PU U3YYSHUH APYTUX MIPEIMETOB:

OIpe/IeNATh N0 rpaukaM M HCIOJb30BaTh IS pELICHHs NPUKIAAHBIX 3aJad CBOHCTBA
peabHbIX IPOUECCOB M 3aBUCUMOCTeH (HauboypliMe ¥ HAMMEHBIIME 3HaYeHUs,
IIPOMEXKYTKM BO3pacTaHusi M yObIBaHMS (YHKLIMH, IPOMEXYTKH 3HAKOIOCTOSHCTBA,
ACMMIITOTBI, TOUKHU Ieperuda, NepuoI u T.1. ),

OMpeNensaTh MO0 rpagukaM IpocTeHIIne XapaKTePUCTUKU NEPHOAUYECKUX IPOLECCOB B
OuoNOruy, 3KOHOMUKE, My3bIKe, PAIHOCBSI3H U Ip. (aMILTATY/Ia, IEPHO H T.IL.);
HHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPaKTUYECKOH CUTYaLUH.

BLIHyCKHI/IK TIOJIY4YUT BO3MOJKHOCTH HAYYHUTHLCSI:

ONepUpOBaTh IIOHATUSAMU: 3aBUCHUMOCTh BEIWYHMH, (QYHKIUS, apryMEHT MU 3Ha4YeHHe
QyHKIMY, 006IACTD ONPEICTEHHUSI ¥ MHOXECTBO 3HAYECHUM (YHKIMH, TpaduK 3aBUCUMOCTH,
rpaguk GyHKIUH, HyTH QYHKIHAH, MPOMEXYTKH 3HAKOMOCTOSIHCTBA, BO3PACTaHHE Ha
YHCJIOBOM IIPOMEXYTKE, yOBIBaHHE Ha YHCIOBOM IIPOMEXXYTKE, HAaUOOIblIee ¥ HaUMEHbIIEE
3HaYeHHEe QYHKIMM Ha YHCIOBOM MPOMEXYTKe, Mepuoauueckas (QyHKIMs, IepUuo, dYeTHas
1 HeueTHas QyHKIUH;

ONpEeNEeNATh 3HA4YeHHE (QYHKIUM [0 3HAYEHHIO apryMeHTa NpU pa3jIddHBIX CIocobax
3a7aHus QyHKIUH;

CTPOUTH IpaUKU H3YyYCHHBIX (YHKIIUH;

pelaTs ypaBHEHUs, MPOCTEHINNE CUCTEMBI YPaBHEHUEH, HCIIONB3Ys CBOUCTBA (DYHKLUHA U KX
rpaduKoB;

B noBceHeBHOM XKU3HM ¥ TPU M3YUECHHUH APYTHX YICOHBIX MIPEIMETOB!

HHTEPIIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAaKTUUECKON CUTYALIVH;
ONpenensaTh IO rpaduKaM IpOCTEHInNe XapaKTepPUCTUKH MEPHOAUYECKUX IIPOIECCOB B
OUOTOTHH, IKOHOMUKE, MY3bIKE, PAIUOCBI3H U Ap. (aMILIMTY1a, IEPUO U T.IL.).

SJIEMEHTBI MATEMATHUYECKOI'O AHAJIM3A

BrImyckHUK HayduTCs:

ONCPUPOBATE NOHATHAMHU. IIPOM3BOIHAL d_)}IHKL[I/II/I B TOYKE, KacarcjbHas K rpad)mcy



byHxuMu, mpousBoaHas GyHKIMH;

OIpEeleNsTh 3HaYCHHE MPOM3BONHON (QYHKIMH B TOYKE MO H300PAKEHMIO KacaTelbHOM K
rpaduKy, IPOBENECHHOM B 3TOM TOUKE;

pelIaTh HECTIOXKHbBIE 3aa4Yy Ha IPUMEHEHHUE CBSI3H MEXIY IPOMEXYTKAMU MOHOTOHHOCTH H
TOYKAMHU KCTpeMyMa (yHKIHHU, C OHOM CTOPOHBI, M MIPOMEKYTKAMY 3HAKOIIOCTOSHCTBA U
HYJISIMH IPOM3BOJHOMN 3TOM (PYHKUUH - C IPYTOiA;

BIAJIETh MNOHATHEM OECKOHEYHO YOBIBAIOIAss TreOMETpHYEcKas MPOrPeccUs M yMETh
IPUMEHSATH €70 NPU PELICHHUH 3a1aY;

IPUMEHSATD JIJIS PEILIEHUS 3a/1a4 TEOPUIO IIPEACTIOB;

BIaJCTh [OHATHUSAMM OECKOHEYHO Oojpimme M OECKOHEYHO Majble YHCIIOBBIE
[IOCNIEAOBATEILHOCTH UM YMETh CpPaBHUBATh OECKOHEYHO OOJbINHE H OSCKOHEYHO Majlble
IIOCJIEOBATEILHOCTH;

BJIaJICTh MOHATUAMM: IIPOU3BOAHAS QYHKIUH B TOUKE, TPOU3BOIHAS ()YHKIIAH;

BBIYHCIIATE IIPOM3BOIHBIE JEMEHTAPHBIX QYHKIMHA U HX KOMOMHAIAI;

MCCIieNnoBaTh (DYHKIMU Ha MOHOTOHHOCTD M 3KCTPEMYMEL,

CTPOMTH rpa)MKK ¥ IPUMEHSTH K PELICHUIO 3a/1a4, B TOM YHCIIE C TapaMeTpOM;

BJIaJICTh IIOHATHEM KacaTelbHas K rpaguKy QYHKIUA U YMETh IPUMEHSTH ero IPH PeIICHUH
3aj1ad4;

BJIQJICTh TIOHATHAMHM [1€PBOOOPa3Hask PYHKIUS, ONPeNeIEHHBIA HHTETPa;

NMPUMEHATEH TeopeMy HproTona-JIeiiOHMLIa U ee CIIenCTBUS IS PEIleHHS 3a1a4.

B nosceTHEBHOM JXU3HHU U MPU U3YUESHHU IPYIUX [IPEIMETOB:

NOJB3YysACh TIpadukaMu, CpaBHUBATh CKOPOCTH Bo3pacTaHus (pocTa, MOBBILICHUS,
YBEIMYEHH U T.II.) UIM CKOPOCTH yOBIBaHMS (MAICHUSA, CHIDKCHHS, YMEHBIICHUS U T.IL.)
BEJIMYMH B PEAIbHBIX [IPOLIECCaX;

COOTHOCHTh TIpaUKé pEaTbHBIX MPOIECCOB W 3aBUCHMOCTEM C WX OINHCAHUSIMHU,
BKJIFOY2IOIIMMM  XapaKTEPUCTUKH CKOPOCTH H3MeHeHHUs (OBICTphI poCT, IJIaBHOE
NOHVKEHUE U T.11.);

UCIIOJIB30BaTh TpadUKH PEeaNbHBIX IPOIECCOB S pEIIeHHs HECIOMXHBIX ITPUKIAIHbIX
3aJ1a4, B TOM YMCIIE ONpeesist o rpauKy CKOPOCTh X0/a Mpoliecca;

peluarh MNpHUKIaJHBIE 3afadyd K3 OHONOTUH, (U3MKM, XUMHM, 3KOHOMHUKH H JPYIUX
IPEJIMETOB, CBS3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK MPOLIECCOB;

UHTEPIIPETUPOBATH MTOJIYYESHHBIE Pe3yJIbTaThL.

BbH’IyCKHI/IK IIOTY4YHUT BO3MOXXHOCTE HAYYUTHCS:

CBOGOIHO BIaJeTh CTAaHAAPTHBIM aNlapaToM MAaTeMaTHYeCKOro aHalu3a IS BBIYHCICHHUS
IPOU3BOJHBIX (PYHKLIUH OJHOM IIepeMEHHOIA;

CBOOOZHO NMPUMEHSTH alapaT MaTeMAaTHYECKOro aHaiu3a IUisl uccienoBanus QyHKuui u
IIOCTPOEHHUS TPaHKOB, B TOM YKCIIE HCCIIEJOBAHUS Ha BBIIYKIIOCTD;

OBJIa[IETh OCHOBHBIMHU CBeACHHUAMHU 00 mHTerpane HrroroHa-JIefOHMIa H €ro MpOCTEHIIUX
IPUMEHEHUSX;

ONEpUPOBaTh B CTAHAAPTHBIX CUTYALUSX IIPOU3BOJHBIMHU BBICIIHX [TOPSIKOB;

YMETh NIPUMEHSATh NIPH PEIICHUH 3a1a4 CBOMCTBA HENPEPHIBHBIX (YHKIUH;

YMETh  BLIIONHATH NPUOIMIKEHHbIE BBIYMCICHHS (METOABl pEIIECHUS ypaBHEHUH,
BLIYMCIICHMS OIIPEIEIEHHOT0 UHTEerpana);

YMETh HPUMEHSATH NPUIIOKEHHE INPOU3BOAHONW W OIPEAETIeHHOr0 HMHTErpana K pEeLICHUIO
3a/1a4 €CTECTBO3HAHHS,

BIIAJIETh TIOHATUSAMHU BTOpas NPOU3BOJHAS, BBINYKIOCTh Tpaduka (QYHKIMH ¥ YMETh
MCCIIeNoBaTh (QYHKLHUIO HA BBITYKIOCTb.

CTATUCTHKA Y TEOPUS BEPOSITHOCTEM, JIOTUKA 1 KOMBMHATOPUKA

BbIHyCKHI/IK HaY4YUTCA:

OnepupoBaTh OCHOBHBIMH ONMUCATEIIBHBIMHU XapaKTCPUCTHKAMM YHCIJIOBOTO Ha6opa: CpeaHee
apHQ)Memqecme, MEuaHa, HauOoJIbIIee U HauMeHbIIee SHA4YCHUI,



ONEpUPOBATE TOHSTHAMH: YacTOTAa M BEPOSTHOCTH COOBITHS, CyMMa M IPOM3BENCHHUE
BEPOSATHOCTEH, BLIYUCIIATE BEPOSITHOCTU COOBITHM Ha OCHOBE IIOICYETA YHCIIA UCXOOB,;
BIIaICTh OCHOBHBIMU TOHATASIMM KOMOMHATOPHKH M yMETh MX NPUMEHSTH NPU PEIICHHU
3a1au;

YIMETb IpeCTaBlicHHe 00 OCHOBAX TEOPUH BEPOATHOCTEN;

UMEThb TPEACTABIICHHUE O JUCKPETHBIX U HENPEpBIBHBIX CAyYalHBIX BEIMYMHAX U
pacipenenenusx, 0 He3aBUCUMOCTH CIIYYalHEIX BEJIUYHH,

MMETD [IPEJCTABJICHUE O MATEMAaTHYECKOM OXKHJIAHUH U JUCTIEPCHY CIIyYaWHBIX BEJIMYKH;
MMETb NPEACTABICHUE O COBMECTHBIX PaCIPENENCHUSIX CIYYaHbIX BEIHYNH;

TIOHUMATH CYTh 3aKOHA OOJIBIINX YHCEI U BEIOOPOYHOTO METOIA U3MEPEHHMSI BEPOSTHOCTEN;
VMMETh IPEJCTABJICHWE O HOPMAJIbHOM pACIpENEeNCHHd | [pUMepax HOPMAILHO
pacrpenesIeHHbIX CITyYalHbIX BETHYUH;

UMETh NPECTABIEHHE O KOPPENSIUH CITyJalHBIX BEIMYKH.

B noBceqHeBHOM KU3HYE ¥ TIPU U3YUYEHUH APYTUX IPEAMETOB:

OLICHUBATh M CPABHUBATH B IIPOCTBIX CIYYasX BEPOSTHOCTH COOBITHIA B peabHOM JKU3HH;
YUTaTh, COIOCTABIATH, CPaBHHBATh, WHTEPIPETUPOBATH B IMPOCTHIX CIOy4YasX peabHbIe
JIaHHbIE, IPEICTABIEHHbIE B BU/IE TaOHII, THarpamMm, rpagukos.

BbIHyCKHI/IK IIOJYYUT BO3MOKHOCTh HAYYHUTHCA:

MMETh [PEJICTABJIEHKE O KOJUPOBAHUHY, TBOUYHOHN 3allUCH, IBOUIHOM JIEPEBE;

BJIaZICTh OCHOBHBIMM TIOHATUSMH TeopuHM rpadoB (rpad, BeplIMHa, peOpo, CTeneHb
BEPLUMHBL, TyTh B Tpad)e) ¥ yMETh IPUMEHSTE UX IIPH PEIICHUH 33124,

MMETh NPENCTABIIEHUE O JEPEBLAX U YMETh IPUMEHSTH [IPH PEIICHUH 3a1ay;

YMETh OCYLIECTBIIATH Iy TH 10 peOpam, 00xoasI pedep u BepIuH rpada;

MMETh NpEICTaBlIeHue 00 SHIEpOBOM M I'aMHJIBTOHOBOM IIyTH, UMETh NPENCTABIECHHE O
TPYIHOCTH 3a7a4K HaXOXKIEHUsl TaMUIBTOHOBA ITyTH;

BJIJETh TIOHATHSMM KOHEYHBIE M CUETHBIE MHOXECTBA M YMETb HX IPUMEHSATH IPH
peLIEHUH 3aay;

YMETh IIPUMEHATH METO] MaTeMaTU4YeCKOH HHIYKIIHH.

TEKCTOBBIE 3ATAYN

BhInycKHUK HaydyuTCs:

pelaTh TEKCTOBBIE 3aa4d PA3HBIX TUIIOB;
pelnaTh pa3HbIE 337a4d NOBBIIIEHHON TPYAHOCTH;

aHaM3UPOBaTh YCIOBHE 3aayd, IPd HEOOXONUMOCTH CTPOHUTH [UId €€ pPEeUICHHUS
MaTeMaTU4YeCcKy0 MOJICIb;

IIOHUMAaTh M WCIOJB30BaTh IS PEIICHHs 3aJayu HH()OpMAIHIO, NIPEICTABICHHYIO B BH/IC
TEKCTOBOM U CUMBOJILHOM 3aIIMCH, CXeM, TaOJHII, TUarpaMmM, rpaduKkoB, pUCYHKOB;
JIEHUCTBOBATH 10 AIMOPUTMY, COAEPKAIIEMYCS B YCIOBUH 3a1a4H;

MCII0JIb30BaTh JIOTUUECKUE PACCYXKACHUS IPH PEILICHUH 3a1a4H;

paboTarts ¢ U3OBITOUYHBIMH YCIOBUSAMH, BBIOMpas U3 Bcel HH(QOpMALMHU, aHHEBIE,
HEOOXOIUMBIE IJIS PEIICHUS 3a1a4H;

OCYLIECTBISATh MepedOp BO3MOXKHBIX pelIeHuH, BbIOMpas M3 HUX ONTHMAJIBHOE IO
KPHTEPUSM, CHOPMYIUPOBAHHBIM B YCIOBHY;

aHANIM3UPOBATh U MHTEPIPETUPOBATE TOJYYCHHBIE PElIeHUs B KOHTEKCTE YCIOBHS 3a1aYH,
BHIOMpATH PElICHUs, HE IPOTHBOPEYAIIAE KOHTEKCTY;

peluaTh 3ajaui Ha pacyeT CTOMMOCTH MOKYTIOK, YCIYT, TOE310K U T.II.;

peurath 3a1a4u, CBSI3aHHBIE C JOJIEBBIM y4acTHEM BO BJIaJCHUH (UPMOM, NMPENNPHUITHEM,
HEJIBHYKHMOCTBIO;

peruaTh 3aJa4d Ha IPOCThIE MPOUEHTHI (CHCTEMBI CKUIOK, KOMHUCCHHM) M Ha BBIYMCIICHHE
CJIOXKHBIX MPOLIEHTOB B Pa3IMYHBIX CXeMaX BKJIAJ0B, KPEIUTOB U UIIOTEK;

pemaTh MPaKTUYECKHE 3allaud, TPeOYIOIIMe MCIONH30BAaHUSA OTPUIATENBHBIX YHCET: Ha
ompe/ieTIeHHe TEMIEepaTyphl, Ha ONpeeeHUe TOIOKEeHHs Ha BPEMEHHOM OCH (IO Hallew



5Pbl M IIOCIE), HA [BIDKEHME NEHEXHBIX CPEeACTB (IPUXO[/pacXon), Ha ONpeleeHHe
ITyOMHBI/BBICOTHI | T.11.;

MCTIOJIb30BATh MOHATHE MaclITada M HaXOXKICHHS PACCTOSHMI U JUIMH Ha KapTax, IIaHax
MECTHOCTH, TIJIaHaX IMOMEIIECHHUM, BEIKPOHKaX, Ipy paboTe Ha KOMIILIOTEPE U T.II.

B noscenneBHOM XU3HM ¥ PU M3YYEHUH APYTHX IPEIMETOB:

peuIaTe MPaKTUIECKUE 3a]a4M, BOSHUKAIOUINE B CHTYALUIX IIOBCEHEBHOM KU3HH.

BI:IH}/CKHI/IK IIOJIy4UT BO3MOXKHOCTh HAYYHUTHCH:

BBIOMPATH ONTHMANBHbIH METOJ| PEILEHNS 3a1a4k, PACCMATPHBAS PA3THIHbIC METOIBL,
CTPOUTL MOJETb PEIICHHS 3a1a4H, IPOBOJUTH JOKA3aTeIbHbIE PACCy KICHMUS;

pewmars 3ama4d, TpeOyromue mnepebopa BapHAHTOB, IPOBEPKH YCIOBHH, BHIOOpa
OITUMAJIBHOTO PE3yJIbTAaTa,;

aHANU3UPOBATh M MHTEPIPETUPOBATH PE3YJIbTATh B KOHTEKCTE YCIOBHS 3a1aud, BLIOUPATH
peUICHHs, He IPOTUBOPEYAIINe KOHTEKCTY;

IE€PEBOJUTE NP PEIICHUH 3a1a49u HHOOPMALUIO U3 OJHON (OPMBI B IPYTYIO, HCIIONB3Ys
IPX HEOOXOMMMOCTH CXEMBI, TaOIUIBI, TPaQUKH, JHATPAMMEL

I'EOMETPUSA

BpImyCKHUK Hay4uTCs:

OIEPHPOBATH MOHATHIMMU: TOYKA, IpsAMasi, MIOCKOCTh B IPOCTPAHCTBE, MAPAUIEIBHOCTD H
NEePIEHINKYIIPHOCTD NPSIMBIX U IIOCKOCTEH;

pacro3sHaBarh OCHOBHBIC BHIBl MHOTOIPDaHHUKOB (IpU3Ma, NMUPAMHUAA, MPSIMOYTOJIbHBIH
mapajuieNienumnen, Kyo);

n300pakaTh H3yyaeMble (GUIYpBl OT PYKM W C NPUMEHEHHEM IPOCTHIX YEPTEKHBIX
HHCTPYMEHTOB;

Aenath (BBIHOCHBIE) IUIOCKHE YePTEXXH M3 PHUCYHKOB IIPOCTBIX OOBEMHBIX (DUTYp: BHI
CBEpPXY, COOKY, CHU3Y;

U3BIICKaTE  MHQOpPMAIMIO O  IPOCTPAHCTBEHHBIX  IEOMETPHYECKHX  (Qurypax,
NPEACTABIEHHYIO HA YepTexax U PUCYHKAX;

IpUMEHATH TeopeMy [Tudaropa npu BEIYUCICHUH 9JIEMEHTOB CTEPEOMETPHUECKHUX (QUTYD;
HaxOIMTh OO0BEMBl W IUIOLIAAM ITOBEPXHOCTEM MPOCTEHINIMX MHOTOIPAaHHUKOB C
IIpUMEHeHneM GpopMyII;

pacro3HaBaTh OCHOBHBIE BUIIBI TEJ BpallleHus (KOHYC, IHIHHID, chepa U map);

HaXOIWTh OOBEMBI M IUIOIAAM ITOBEPXHOCTEM NPOCTEHINMX MHOTOTPAHHHUKOB M TEI
BpalleHUs C IPUMEHEHHEM (QOpMYIT;

BIAaJETh TEOMETPUYECKUMHU IOHATUSMH TIPH pPELIEHMHM 33Jad M IIPOBEICHHUU
MaTEMaTHYECKUX PACCYKICHHUIH;

CaMOCTOSATENBHO (OPMYTIMPOBATH ONPENENICHUS T[eOMETPUYECKHX (Uryp, BBIIBHUIaTh
TUIIOTE3Bl O HOBBIX CBOMCTBAX U IPH3HAKAX I'€OMETPHYECKUX (QUIyp U OOOCHOBBIBATH WU
OIpOBEPTaTh MX, 0000IIATh WK KOHKPETH3UPOBATh Pe3yIbTaThl Ha HOBBIX Kiaccax QHIyp,
NPOBOAMTE B HECIIOKHBIX CIydasx KIacCU(PUKAIHIO GUTYp IO pa3IuYHBIM OCHOBAHHUSM;
UCCIIENOBATh YEPTEXKM, BKIIOYAs KOMOHWHAnuu (Uryp, U3BIEKaTb, HHTEPIPETHPOBATE H
npeoOpa3oBhIBaTh HH(POPMALIUIO, TPEACTABICHHYIO Ha YePTEXKaxX;

pelarh 3a1a4d TeOMETPUYECKOI0 CONIEPIKAHUS, B TOM YHCIIE B CUTyalMIX, KOIia ajJrOpUT™
pelmeHns He CIenyeT SBHO M3 YCIOBHUS, BBIIOJHATH HEOOXONUMBIE Ul PELICHHUS 3aTa4M
JOTIOJHUTENIBHBIC IOCTPOCHHUS, HCCIIEN0BATH BOZMOXKHOCTD IIPUMEHEHUS TEOpeM B (pOopMyI
IUIsL PELIeHHUS 3aa4;

yMeTh GOPMYNUPOBATh K TOKA3bIBATH TEOMETPUUECKUE YTBEPIKACHUS;

UMETH IIPEACTaBICHUSI 00 aKcuOMax CTepEeOMETpPHHM M CIEACTBUSAX M3 HHX U YMETh
IPUMEHATD UX NP PEIICHUH 3324,

YMETBH CTPOUTH CEYEHUsI MHOIOIPAHHHKOB C HMCIIOJIb30BAaHUEM PA3IHMYHBIX METOJIOB, B TOM
YUCJIE U METOJIa CIIEN0B;

MUMEThH IPENCTABICHHE O CKPEIIMBAIOIIMXCS IPSIMBIX B IPOCTPAHCTBE M YMETh HAXOIUThH



YrOJl U pacCTOSTHUE MEXKIY HUMM;

[PUMEHATh TEOPEMBI O IApaUIENBHOCTH INPSIMBIX ¥ IUIOCKOCTEM B MPOCTPaHCTBE IPU
pelICHUH 3aa4;

YMETb NIPUMEHATH Napajule/IbHOE IPOSKTUPOBAHHUE ATt H300paXKeHus (PUryp;

YMETb IPUMEHATH NEPHEHAUKYIIPHOCTH IPSIMOI U IIIOCKOCTH IPH PEIICHUH 331aY;
BIIJIETh NOHATHUAMHU OPTOrOHAJIBHOE MPOEKTUPOBAHKE, HAKJIOHHbBIE U WX IPOEKIHH, YMETH
[IPUMEHATEL TEOPEMY O TPeX NEePIEeHAMKYISIpax NPy PEIICHUH 3a1aY;

BJIAZICT,  MOHATUSAMM  DPAcCTOSHUE Mexay (GurypaMd B [OPOCTpPaHCTBE,  OOIIMi
NEPICHANKYIAP ABYX CKPELIMBAIOIIUXCS MPSIMBIX U YMETh NMPHUMEHSATh MX NPU PEIICHHU
3a1ay;

BJIaJIETh TOHATHEM YTOJ MEXIY IPAMON M IUIOCKOCTHIO M YMETh IPUMEHSITH €ro Ipu
peLICHUH 3a/aY;

BJIAJIETh NOHATHSIMHU IBYT'PAHHBIA YTOJN, Yrojd MEXIy ILIOCKOCTSMH, NEepHEeHIUKYISpHBIE
IUTOCKOCTH M YMETh IPUMEHSTh UX IIPU PEIICHUHM 3a1aY;

BJIaJETh MOHATUSIMM IpU3Ma, IMapajuleNienuIe] U MPUMEHITh CBOMCTBA Mapalieenunena
OpU PEIICHUH 3314,

UMETH IIPEJCTABICHIE O TeopeMe Dilepa, MPaBIIIbHBIX MHOTOIPaHHHUKAX

BJIQJIETh TIOHSTHEM IUIOLIANN ITOBEPXHOCTEH MHOTOTPAHHHUKOB U YMETh NMIPUMEHSTE €ro Ipu
pelIeHuy 3a1ay;

BIAJICTh IOHSTHSMH KacaTelbHbIC NPSAMBIC M IUIOCKOCTH M YMETh NPHUMEHATh HX IpH
pelLleHNH 3a0a4;

UMETh NPEICTAaBICHUS O BIMCAHHBIX M ONMHCAHHBIX cepaX U yMeTb NPUMEHATH MX IIPH
peLIeHuH 3aay;

BJIQJIETh MOHITUIMHU 00BEM, 00BEMBI MHOTOTPAHHUKOB, T/ BPALICHUS U IPUMEHATE UX IIPU
pEIIeHHH 3a0aY;

YMETh pelIaTh 3a1a4d Ha KOMOWHAIIH MHOTOTPAHHUKOB U TEIl BPAICHHUS;

MMETh NPEACTaBICHUE O TOJ00MK B MPOCTPAHCTBE M YMETh pellaTh 3aJa4yd Ha OTHOIICHHE
00BbEMOB U IJIOIIAAEH TIOBEPXHOCTEH OTOOHBIX (UTYD.

BbIHYCKHI/IK TTOJIYYHUT BOSMOXHOCTDh HAYUYHUTBCS:

UMETH [IpeaCcTaBleHne 00 aKCHOMATHYECKOM METO/IE;

BJIa/I€Th MOHSATHEM IeOMETPUYECKHE MECTa TOYEK B MPOCTPAHCTBE U YMETh NMPUMEHSITh UX
JUTSL pELICHUS 3a/1a4;

YMETh TIPUMEHSTHh JUIS pelIeHHs 3aJad CBOMCTBAa IUIOCKMX M IBYT'PaHHBIX YIJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMBI KOCHHYCOB M CHHYCOB JJISl TPEXTPAHHOIO yIJia,

BJaIeTh TMOHSATHEM IEPHNEHANKYIIPHOE CeYeHHe MPU3Mbl M yMETh INPUMEHSTH €r0 NPU
pEIICHUH 3a7aY;

UMETh MPEJICTARIICHUE O TBOUCTBEHHOCTH MPABMIIBHBIX MHOTOTPAHHUKOB;,

BJIJIETh MOHITHUSIMHU IEHTPAIbHOE M MapalIeIbHOE MPOSKTUPOBAHUE ¥ NPUMEHATH UX MpU
NIOCTPOCHUH CEUEHUI MHOTOTPaHHMKOB METOAOM IIPOCKIIHIH;

UMETh MPEICTaBICHUE O Pa3BePTKE MHOTOTPAHHHMKA M KpaTdaillieM IyTH Ha IIOBEPXHOCTH
MHOT'OTrpaHHHKA;

UMETh MpeACTaBlicHHE O Kacarommxcs cepax W KOMOWHAIMM Tell BPALIEHUS U YMETh
IPUMEHSTH UX NPH PEIISHUH 3a1a4;

MPUMEHSITH [IPU PEICHUH 331324 POpMYITy pacCTOSHHS OT TOUKH JI0 IIOCKOCTH;

BJIAJICTh PAa3HBIMH CHOCOOAMH 3aJaHus TPSMON ypaBHEHUSMH MU YMETh IPUMEHSATH IPU
pELICHUH 3aaY;

IIPUMEHSITh TIPU PElICeHHH 337ad M J0KA3aTebCTBE TEOPEM BEKTOPHBIA METOI U METOJ
KOOPJMHAT;

¥METH IIpelcTaBleHHe 00 aKkcuoMax oObeMa, NpUMEHSTh (OpMynsl  00BEMOB
NPSIMOYTOJIBHOT'O TTapalIeeuIeaa, PU3MbI M MIPaMUIbL, TETpadapa Ipy PEIIeHUH 3a1a4;
IPUMEHSITh TEOPEMBI 00 OTHOLIEHHUSX 00BEMOB MIPH PEIICHUH 3a1aY;



NPUMEHSTh HHTErpall s BBIYUCIEHHS OOBEMOB U IIOBEPXHOCTEH Ten BpallleHus,
BBIYMCIIEHHUS TUTOMAIH chepHYecKoro mosca 1 06bemMa mapoBoro Clos;

UMETb MPEICTABIEHHE O JBY)KEHHX B IPOCTPAHCTRE: NNapalIebHOM IIEPEHOCE, CUMMETPUHI
OTHOCHTEJIBHO IIJIOCKOCTH, LEHTPAIbHOM CHUMMETPUH, ITOBOPOTE OTHOCHUTENIBHO IPSMOM,
BUHTOBOH CUMMETPHU, YMETh IIPUMEHSTh UX IPH PEIICHHUH 3a/1aY;

MMETb IPENCTABICHUE O IUIOINAAN OPTOrOHATBHOM MIPOSKIINH;

UMETh TPEACTABIEHUE O TPEXIPAaHHOM M MHOTOTPAaHHOM YITIe M IIPUMEHSTH CBOMCTBA
IUIOCKUX YIIIOB MHOTOTPAHHOTO YIJIa P PEeIeHUHU 3a1ay;

HMETH NIPEJICTABIIEHHS O IPeoOpa3oBaHUU MOO0MSI, TOMOTETHH U YMETh IIPUMEHSTh UX IIPU
perueHuy 3anad;

YMETH pelIaTh 3a1a4y Ha INIOCKOCTH METOIaMU CTEPEOMETPHH;

YMETh IPUMEHSTH (POPMYJIbl 0OBEMOB IIPH PEILCHUH 3a1a4.

BEKTOPBI 1 KOOPIUHATHI B ITPOCTPAHCTBE

BBINyCKHUK HAydUTCS:

OIIEpHPOBATH NOHATHEM JEKapTOBBI KOOPAUHATEL B IPOCTPAHCTBE;

HAXOJUTh KOOPAMHATHI BEPIIMH KyOa 1 IPSIMOYTOJIBbHOTO IapajLleeNuIena;

YMETH BBIOJHSTE ONIEPALMM HaJ BEKTOPAMH;

UICIIOJIB30BATh CKAJIIPHOE NPOU3BEIEHUE BEKTOPOB IIPH PEIICHHUH 3a1a4;

IPYMEHSTh YpPaBHEHUE ILIOCKOCTH, (GOPMYTYy pPACCTOSHUS MEXIy TOUKAMM, ypaBHEHHE
cepsl IpH PeLICHUH 3a/1ay;

NPHMEHSTH BEKTOPHI X METOJ KOOPAMHAT B POCTPAHCTBE IIPH PEIICHUH 3a/1a4.

BbIHYCKHI/IK IIOJIYYXT BO3MOXKHOCTh HAYYHUTBCA:

ONEpHPOBaTh IOHATUSMHU JEKapTOBBl KOOPAMHATBI B IIPOCTPAHCTBE, BEKTOP, MOIYJ]b
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATEI BEKTOPA, YIOJI MEXIY BEKTOPaMH, CKAJIIPHOE
NPOU3BE/IEHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

HaxOJUTh PacCTOSIHUE MEXKIY OBYMS TOYKaMH, CyMMY BEKTOPOB U IMPOU3BEICHUE BEKTOPA
Ha YHUCJI0, YrOJI MEXIY BEKTOPaMH, CKAJIPHOE IPOM3BEIEHHE, PACKIaIbIBaTh BEKTOP IO
JBYM HEKOJUIMHEApHBIM BEKTOpaM;

3ajiaBaTh IOCKOCTh YPaBHEHUEM B JIEKapTOBOM CHCTEME KOOPIUHAT,

periaTh MpOCTEHINIe 3a1a4i BBEICHUEM BEKTOPHOTO 6a3uca;

HaXOIUTh 00BEM HapallieNlenuneaa ¥ TeTpasapa, 3aJaHHbIX KOOpAUHATAMU CBOUX BEPILUMH;
3aziaBaTh MPSIMYIO B IIPOCTPAHCTBE;

HAXOJUTh PACCTOSHUE OT TOYKHU A0 IJIOCKOCTH B CUCTEME KOODIUHAT;

HAXOJUTh PACCTOSIHME MEXAY CKPELIMBAIOIIMMUCA NPAMBIMH, 3aJaHHBIMU B CHCTEME
KOOPJIMHAT.

HUCTOPUA MATEMATHKH

BrimyckHux Hay4uTCs:

ONMCHIBATHL OTAEIBHBIE BBIAAIOIIUECS DPE3ybTaThl, IOAYYCHHBIE B XOAE Pa3BHUTHUSA
MaTEMaTUKU KaK HayKH;

3HATh MPHMEPHI MATEMATHUECKHUX OTKPHITHM M WX ABTOPOB B CBS3H C OTEYECTBEHHOU U
BCEMUPHOW UCTODPHEN;

IIOHMMATh POJIb MaTeMaTHKH B pa3BuTuH Poccuu.

BbIH}/CKHI/IK ITOJIYYHUT BO3MOXXHOCTE HAYUHUTHCA:

NPEeACTABIATh BKJIa]] BBIAAOIIMXCS MATEMATHKOB B Pa3BUTHE MaTEMATHKK U MHBIX HayIHBIX
oOacreii.

METOIbl MATEMATHUKHA

BbINYCKHUK HAYUYHUTCS:

NPUMEHSTH U3BECTHBIE METOABI IIPHU PEIICHMH CTAHIAPTHBIX MAaTEMATHICCKHUX 3aJad4,



- 3aMedarTb M XapakKTepu3oBaTb MaTreMaTU4YeCKue 3aKOHOMEPHOCTH B OKPY)KaI-OHIeﬁ
ﬂef[CTBI/ITCHLHOCTH;

- IIPUBOJUTH IIPUMEPHI MATEMATUYECCKUX SaKOHOMepHOCTCﬁ B HOpUPOAC, B TOM HYHCIIC

XapaKkTepU3yIOUIMX KpacoTy M COBEPIIEHCTBO OKPYXKAIOLIEr0 MHpa U IPOU3BEICHUM
UCKYCCTBA.

BBIHYCKHI/IK ITOJIYYIUT BO3SMOXKHOCTb HAY4YUTHCS:

- HCIIOJb30BAaTh OCHOBHBIE METONBI [OKA3aTeIbCTBA, IIPOBOOUTH [0KAa3aTeJbCTBO U
BBIITOJIHATH OIIPOBEPIKCHUE,

- IIpUMCHATHL OCHOBHBIE METOIBI PCIICHMS MaTEMaTHYECKUX 3a1a4;

- Ha OCHOBC MaTeMaTHYECKUX SaKOHOMepHOCTefI B IPHUPOAEC XapaKTCpU30BaTL KpacoTy U
COBCPILCHCTBO OKPYKAKOLICTO MUpa U HpOI/ISBeﬂeHI/Iﬁ HCKYCCTBA,

- [PUMCHATH HpOCTCI\;IIHI/Ie IpOorpaMMHBIE CpEACTBA M JIJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBEI IIPH PCIICHUHN MAaTeMaTUYECKUX 3a1a4.

2. CopepxaHue NporpaMmMabl

ITpenmer «Marematukay sSBISETCS HHTEIPHPOBAHHBIM, cocTosimmM B 10 u 11 xnaccax u3
JBYX pa3lenoB: «Anredpa 1 Hayaga MaTeMaTHYeCKOTo aHamu3a» U «['eoMeTpus».
S/1eMeHThI TEOPHH MHOKECTB H MATEMATHYECKOH JIOTHKHI
ITonsaTne MBEOXeCTBa. XapaKTepPUCTUYECKOE CBOMCTBO, DIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE,
OeckoHeuHoe MHOXecTBa. CrmocoObl 3amanus MHOXeCTB. IlomMmHOXKecTBO. OTHOLIECHMSA
NPUHAUIEXKHOCTH, BKIIOYCHHUS, paBeHCTBa. Onepanuy Hal MHOXKECTBAMH, MX HILIIOCTPALMH C
IIOMOILLBIO KPYroB Ditiepa.
Cuémmuvie u necuémuoie mHodcecmeq. VICTHHHBIE W JIOXKHBIE BBICKa3bIBaHHS (YTBEPKICHUSA),
onepauuy Haj BbICKasbiBaHMsAMH. KBaHTODHI CyLIECTBOBaHHMSA M BceoOIHOCTH. Aneebpa
BbICKA3LIGANU.
3akonbl JOrMKUA.  OcHoeHble No2udeckue npasuia. PelleHnme JIOTHYECKHX 33a7ad  ©
MCIIONIB30BAaHUEM KpyroB Diinepa. YmoszakmodeHus. OOOCHOBaHME W [IOKa3aTeNbCTBO B
matemaruke. Onpenenenus. TeopeMsl. Budwr doxaszamenvcme. Mamemamuueckas uHOYKYusl.
VTBepKaeHus: OOpaTHOE JaHHOMY, HPOMUBONOLONCHOE, 00pamHoe NpOMUGONONONCHOMY.
Ilpu3Hak U CBOWCTBO, HEOOXOAUMBIE U JOCTATOUHEIE YCIOBUS.
Unea U BHIPAKEHUS
MHOXecTBa HATypalbHBIX, LEbIX, PalMOHANLHBIX, NEHCTBUTENBHBIX 4YhCENL. MHOXECTBO
KOMIUIEKCHBIX YHcell. JIeHiCTBUS ¢ KOMIUIEKCHBIMHU YHCTIaMH.
KOMILTEKCHO cONMpsDKEHHBIe urcia. MOmylIh U apryMeHT 4ucia. puconomempuyeckas gopma
Komniekcno2o wucia. PanuaHHas Mepa yria. TpuroHomerpuueckas OKpyXHOCTb. CHHYC,
KOCHHYC, TaHTeHC M KOTAHI€HC 4dHClIa. TpuroHoMerpudeckue (GOpMyJibl MPUBEICHUS U
clnoxkenust, opMyJIbl JBOMHOrO U NONOBUHHOTO yria. IIpeobpasosanme
CYMMBI M PasHOCTH TpPUTOHOMETpHMYECKMX (YHKUMI B IIpOM3BEeNEHHE U OOpaTHBIC
IpeoOpa3zoBaHusl.
CreneHp ¢ AeiiCTBUTENBLHBIM IT0Ka3aTeneM, cBoiictsa crenenu. Jucmo e. Jlorapugm, cBoicTBa
norapudma. JlecsSTHYHBIH ¥ HaTypaibHbIH Jorapudmbl. TOXIECTBEHHBIE NPEOOPa3OBaHHS
TPUTOHOMETPUUYECKHUX, JOrapuMMITUECKHX, CTEMEHHBIX ¥ MPPAlMOHATBHBIX BhipaxeHud. Merox
MaTeMaTHUEeCKOW UHIYKIHH.
Ocnosnan meopema apugmemuxu. Ocmamxu u cpasHenus. Anzopumm Eexnuoa. Kumaickas
meopema 06 ocmamxax. Manas meopema Pepma. Cucmemvl CUUCIEHUA, OMIUYHbIE OM
Oecamuynvix. Oyuryus Jiiepa, 4ucio u cymma Oeiumenei HAMypanbHo2o yucia. OcHosnas



meopema  anzebpol.  Ilpusooumeie u nenpugoOumvie muozounenvl. Cummempuqeckue
muozouiensvl. [lenovuciennvie u yeio03HauHbie MHO2OUIECHDL.

YpaBHEHUS H HEPABEHCTBA

YpaBHEHME, SBISIOMIEECS CIEICTBHEM NPYrOro YPaBHEHUS, YPaBHEHWs, PaBHOCHIBHBIC HA
MHOXXECTBE, pABHOCHIIbHbIE IIPe00pa30BaHUs YPAaBHEHHUH.

Tpuronomerpuyeckue, nokasaTeNnbHbIe, JOrapU)MUUECKHE ¥ UPPALMOHATLHBIC YPaBHEHUS U
HepaBeHCTBa. THIEL ypaBHEHUH. Pelenne ypaBHeHMiA 1 HEPaBEHCTB.

Meton uHTEpBaNOB Ul PEIICHHUsT HEPaBEHCTB. I padmyecKre METOAbI PEIICHHUS YPaBHEHUN U
HepaBeHCTB. PelleHHe ypaBHEHMHM M HEPaBEHCTB, COJACPXKALIMX IIEPEMEHHYIO IOJ 3HAKOM
MOJTYJISL.

CucTeMbl TPHTOHOMETPHYCCKHX, I[OKA3aTENbHbIK, JIOrapu)MUUECKHX K HPPalMOHATBHBIX
ypaBHeHud. CHCTEMBI TPUTOHOMETPHYECKUX, IIOKAa3aTeNbHBIX, JIOTapUPMUYECKUX U
UPPAYUOHUILHBIX HEPABEHCTB.

VYpaBHeHHs, CUCTEMBI ypaBHEHMH ¢ mapamerpamu. Hepasencmea ¢ napamempamu. Peuienue
ypasnenut cmenenu eviule 6mMopol cneyuaivivlx 6uoos. Dopmynvt Buema. Teopema besy.
Huopanmossr ypasnenus. Pewienue ypasnenuti 6 KomniekcHuvix uyucnax. Hepaeencmea o
cpeonux. Hepasencmeo bepnynnu.

DyHKUAN

Qynknus U e€ CBOHCTBA; HYMH (QYHKLIHH, MPOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTD.
Haubonpiuee u HaumeHbIee 3HaveHus GyHkmuu. [leproaudeckas GyHKUUS ¥ €€ HAUMEHbIIHI
nmepuon. Yéruele n HeuéTHbIe QyHKIMH. DYHKYUU «OPOOHAA YaCmb HuUcIa» y = {X} U «yenas
wacme wucia» y = [x]. Baumuo obparueie Qyuxuun. I'paduku B3auMHO OOpaTHBIX (QYHKIHN.
Tpuronomerpudeckue QpyHKIMHA YUCIOBOTO apryMeHTa y = Cos X, ¥ = sin x, y = tg x, y = ctg x.
CaolicTBa M Tpaduku TpuroHomerpuueckux ¢ynkuuii. OOpaTHBIE TPUTOHOMETPUYECKHE
(dYHKILMH, UX TIABHBIC 3HAYCHUSI, CBOMCTBA U rpaduKH.

Crenennas, nokazarebHas, jJorapupMuadeckas pyHKIAH, HX CBOMCTBA U IPadHKH.
IpeobpazoBanust rpaduKoB QYHKIMA: CIBHUT, YMHOXXCHHE HA YHUCIIO, CHUMMETPHS OTHOCHTEIBHO
KOOPJMHATHBIX OCEH U Hayaga KOOPIHHAT.

DJ1eMeHThl MATEMATHYECKOr0 AHAIN32

beckoneyno Mainble u 6ecKOHEUHO OOJBIINE YHUCIOBBIE OCHeNoBaTeNbHOCTH. [Ipenen uncnoBoi
M0CIEN0BATENBHOCTU. beckoHeYHOo yORIBarOIasi reoMeTpUYECKast IIPOrPeCCHs.

[lonstue npenena ¢ydaxkuuu B Touke. [lowsamue npedena @YHKyuu 6 0OECKOHEUHOCTU.
Acumnmomor epapura gynxyuu. HenpepesrocTs Gyuxuun. Ceoticmea HenpepuiHbIX QYHKYULL.
Teopema Beuiepwmpacca 0Oias nenpepuvignvlx Gynxkyut. JuddepeHnupyeMocTs QYHKIHH.
Ilpomsponnas Qysxkumu B Touke. KacarenmpHas kx rpaduky OyHKUMU. 1'eOMETpHYECKHHA H
bu3nmyeckuit cMmbicn Tpou3BOIHOU. [Ipumenenue npou3sooHotl 6 ¢usuxe. IIpousBonHBIE
sneMeHTapHeIX Gyakumi. [lpaswia muddepenuupoBanus. Bmopas npouseoouas, eé
eeomempudeckuti u Qusuueckuti cmuica. TOUkE dKCTpemMyma (MakcMMymMa M MUHHMYyMA).
HccenenoBanue ayieMEeHTApHBIX (DYHKIMHA Ha TOYKHM JKCTpeMyMa, HauOOIblIee M HAaUMEHBIIECS
3HAYEeHUs C JIOMOLIBIO MpPOM3BOIHON. I[locmpoenue zpaguxoé @yukyui ¢ NOMOWbIO
npouseooneix. Ilpumenenue npouseoOHOU NPU peuleHur NPUKIAOHBIX 3a0a4a MAKCUMYM U
munumym. IlepBooOpasnas. Heonpenenéumsii wuHTerpan. IlepooOpasHble 3eMEHTapHBIX
ynxumit.  Tlnowans  kpusonuuednoi  Tpanmenmd. @opmyna  Herorona—IJleiibnnna.
Onpenenéuuplii uHTerpas. Beraucienue miomaaei mIockux GUryp u 00vémos mei 6pauyenus ¢
nomowbio unmezpana. [Jugpepenyuanvivle ypagnenus nepeozo u mopo2o nopaoxa.
KombnHaTopuka, BeposITHOCTH M CTATHCTHKA, JIOTHKA M Teopus rpadgos



IIpauno npoussenenus B xomOunaropuke. Coemunenus 6e3 mosToperuit. CoueTaHHs MW HX
cpoiictBa. bunom Herotona. Coedunenus ¢ noemopenusmu. BepostHocTs coObitus. Cymma
BEPOSITHOCTEH HECOBMECTHBIX COOBITHH. IIpOTHBOMONOXKHBIE COOBITHS. Y CIIOBHAS BEPOSTHOCTD.
HesaBucnmple coObITHSI.

[Ipoussenenue BeposiTHOCTEH He3aBuCHMBIX coOBITHH. DopMyna Beprynmu. ®opmyna monHO#
BepostHocTH. Dopmyna baileca. Beposmuocmmnoe npocmpancmeo. Axcuomvr  meopuu
GepPOAMHOCMEI.

JUCKpeTHbie ClyyaliHble BEIMYMHBI W WX pacupefeieHus. COBMECTHBIE paCIpEEeHHs.
Pacnpenenenne cyMMbI U IPOM3BENCHNS HE3ABUCUMBIX CIIyYalHBIX BENMYHH. MaTeMaTHueckoe
OXKHMJIaHUE W JUCIEPCHs CllydailHOM BenuuyuHbl. MaremMaTH4YecKoe OXKUIaHWE M TUCIIEPCHUs
CYMMBI CIIyYalHbIX BEJIMYHH.

bunapnas ciyuaiiHas BenuuuHa, pacnpenenenue Beprymmu. ['eomeTpryeckoe pacmpeneieHue.
bunomunansHOE pacnpesiesieHue u ero CBOUCTBA.

HenpepeiBable cryvaiiHble BenWYdHBL [LI0THOCTH BepOATHOCTH. DYHKIMS paclpeneICHHUs.
PaBnomeproe pacnpenesenne. Hopmanbroe pacmpenenenue. @yukius Jlamiaca. [TapameTpsr
HOPMAJIBHOIO pacnpenenenus. [IpuMepsl ciydaiHBIX BENHYUH, MOAYMHEHHBIX HOPMAIBHOMY
3aKOHY (IIOrPENIHOCTh U3MEPERH, pOCT yenoBeka). 3axon Gonvuiux yucel. Boibopounsiii memoo
usmepenus eeposmuocmet. Ponv 3axona 6Oonvuiux uyucen 6 Hayke, npupooe u obuecmee.
Koppenayus  osyx  cnyuatineix  eeauyun. Iousmue o  Kosgpuyuenme  Koppersyuu.
Cmamucmuueckas eunomesa. Cmamucmuyeckue xpumepuy. Cmamucmuyeckas 3HaA4UMOCMb.
IIposepra npocmetiuwux 2unomes. OCHOGHbIE NOHAMUSL MEOPUU 2PAPOB.

TemaTuueckoe NJIaHUPOBaAHMUE

B 10 u 11 knaccax Ha m3ydeHHe Kypca «Anredpa ¥ Hadana MaTeMaTHYECKOIO aHaIK3ay
orBoautcs 1o 136 yacoB, Ha m3ydyeHue Kypca «I'eomeTpus» oTBOIUTCS IO 68 4acoB, BCETO I10
204 yvaca.

Tema 10 kiace 11 xmacc

1 | IToBropenne 7
2 | Yucnossle QyHKIUU 10
3 | JleiicTBUTENBHBIE YHCTA 11
4 | TpuronomeTpryeckue QYHKIHHA 24
5 Tpuronomerpuyeckue ypaBHEeHHS 10
6 IIpeobpazoBanue TPUTOHOMETPUIECKUX BBIPAKEHUH 21
7 | KoMiutekcHble gucia 9
8 IIpousBonnas 28
9 | Kombunaropuka 7
10 | Mrorosoe nmoBropeHue Kypca aareOpsl v Hayas aHaau3a 9
11 | HexoTopsle cBeieHusI U3 IIIAaHUMETPHH (TOBTOPEHHE) 12
12 | Beegenue. (Ilpenmer crepeomerprn. OCHOBHBIE HOHSTHS

1 aKCHOMBI cTepeoMeTpuu. [lepBrie caencTBus u3 3

AKCHOM )
13 | IlapamienbHOCTh NMPSIMBIX U TLTOCKOCTEH 15
14 | IlepnieH yKyISIPHOCTH MPSIMBIX M IJIOCKOCTEH 16
15 | MHOrorpanHuKu 15
16 | Mtorosoe moBTropeHune Kypca reOMeTpun 7
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IToBTOpenue kypca 10 knacca 4
18 | MHOrO4IEHBI 10
19 | Crenenu u xopau. CreneHuble G YHKITH 24
20 | IToxazatenpHas u jgorapudmuyeckas GyHKIHH 31
21 | IlepBoobpa3Has ¥ MHTErpal 9
22 | DNeMEHTHI TEOPUH BEPOSITHOCTEH U MaTeMaTUYeCKOM 9
CTaTUCTHUKH
23 | YpaBHeHus u HepaBeHCTBA. CHCTEMBI YPaBHEHUH U 33
HEPaBEHCTB
24 | Obobmaromee NOBTOPEHHE 16
25 | llunuuap, KOHYC, IIap 17
26 | O6BEMBI TEI 18
27 | BexTopsl B mpocTpaHCcTBe. MeTo1 KOOpAUHAT B 21
mpocTpancTBe. JIBHKeHNMS.
28 | toroBoe moBTOpEeHHE Kypca reOMETPHHU 12
UTOI"O 204 204
COI'TACOBAHO COI'JTACOBAHO
IIpoToxon 3acenanus 3aM§}HTeHL nupekTopa o YBP

METOOUYCCKOTO O6’I>CI[I/IHCHI/I51

yuuTenei MareMaTuky, GU3uKe 1
UH(POPMATHKHI

noANHCh

AL DL

MBOY COIII Ne 24
ot 25.08.2020 roga Ne 1

(PPzec~—— Backk K.H.
noankck pykoeoautens MO ®.N.0.

Backaxosa E.B.

2020 roma
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