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1.NMMOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOW IUCUUIIUHBI Mamemamuka COCTaBl€HA Ha
OCHOBE:

- @enepaiabHOrO roCyAapCTBEHHOTO 00pa30BATENbHOTO CTaHJApTa CPEIHETO
oOmiero 00pa3oBaHMs, YTBEpPXKIAECHHOTO TmpuKazoM MuHoOpHayku Poccum ot
17.02.2012 r. Ne 413, 3apeructpupoBanHoro B Muntocre Poccun 07.06.2012, peru-
cTpaiuoHHbIN Ne 24480;

- Ilpukaza MunnpocBemenus Poccum ot 12.08.2022 N 732
"O BHeceHMH W3MEHEHMH B (efepaibHbIi TOCYAapCTBEHHBI 00pa3oBaTEIbHBIN
CTaHJAPT CPeTHETo 00IIero 0opa3oBaHusl, yTBEPKACHHbIN MpUKa3oM MuUHUCTEpCTBA
oOpazoBanust U Hayku Poccuiickoit ®epeparmuu ot 17 mas 2012 r. N 413"
(3apeructpupoBano B Muntocte Poccun 12.09.2022 N 70034);

- Ilpukaza Munnpocsemenus Poccun ot 23.11.2022 N 1014
"OO0 yTtBepxkaeHun ¢eaepalbHON 00pa30BaTeIbHONW MPOTPAMMBI CPEIHEro OOIIEro
obpazoBanusa" (3apeructpupoBano B Munrocte Poccun 22.12.2022 N 71763);

- IIpuka3 Munucrepctsa npocseuenust Poccuiickon denepanuu ot
01.09.2022 Ne 796 "O BHeceHur U3MEHEHUH B (hesiepaabHbIE TOCYAapCTBEHHBIE 00-
pasoBaTeNbHbIE CTAaHIAPTHI CpeaHero npodeccruonansHOro oopazoBanus" (3aperucrt-
pupoBan 11.10.2022 Ne 70461);

- Meroauku mpenogaBaHus O 0O0IIE00pa30BaTEIbHBIM (00sS3aTEIBHBIM)
JTUCLUUILUIMHAM, C YY€TOM MpOo(EeCcCHOHATBLHON HANPaBJICHHOCTH MPOTrpaMM CPETHETO
npodeccuoHabHOr0 o0pa3zoBaHus. («O HampaBICHUU METOJUK MPENOJaBaHUs» OT
30.08.2021 Ne 05-1136);

- Konuenuuu npenogaBanusi o0111€00pa30BaTENbHBIX JUCHUIUIMH C Y4ETOM
po(ecCUOHANbHON HAMPaBIEHHOCTU MPOTrpaMM CPEAHEro MpPOo(ecCHOHATBHOTIO 00-
pa3oBaHuUs, peain3yeMbIX Ha 0a3e OCHOBHOTO o01iero oopasoBanus (Pacnopsokenus
Munrnpocserienus Poccun ot 30.04.2021 N P-98).

- IlpumepHoii OCHOBHOW 00pa30BaTENBHON MPOTPAMMBI CPEIHErO OOIIEero
obOpasoBanus (ogoOpeHa perieHueM (peaeparbHOro yu4eOHO-METOANICCKOT0 00heau-
HEHUs 1o o01iemMy oopazoBanusi, mpoTokosa Ne 2/16-3 ot 28 uronst 2016 r.);

- [IpumepHBbIX TIporpamm 0011€00pa30BaTENbHBIX YUEOHBIX JNUCIUILIAH, Pa3-
paborannbix OI'AY «DenepanbHblii HHCTUTYT pa3BUTHA 00pa3oBaHUs» (IIPOTOKOI
No 3 ot 21 uronst 2015 1.).

IIpu ocBoennu mnpodeccun/cnenuanbHoctu 13.02.07 OnekmpocHaboicenue
TUCUUIUIMHA Mamemamuka B yUpEeXKICHUSX CpEIHEro npodeccuoHanbHOro oopaso-
BaHMS M3yJaeTcsl Kak 0a3oBas o01eo0pa3oBaTebHas TUCIUIIINHA B 00beme 288 ya-
coB (u3 HuX 150 yacoB TeopeTnueckux 3aHATHM, 126 yacoB MPaKTUUECKUX 3aHITHUI
1 12 4acoB KOHCYJIbTAIIH).



B pezynomame uzyuenus yueonoti oucyuniunsvt Mamemamuxa ob6yyarowuiicsa na
0a30680M YpPOBHE HAYYUMCA

N B pezynomame usyuenus yueonou oucyuniunusl Mamemamuxa obyuaio-
WUTICA HAYYUMCSL:
N OnepupoBath Ha 0a30BOM YpPOBHE TMOHSATHUAMH: KOHEYHOE MHOXECTBO,

3JIEMEHT MHOKECTBA, MOJIMHOKECTBO, NIEPECEUEHNE U OOBbETNHEHUE MHOKECTB, YH-
CJIOBBIE MHO>KECTBA HA KOOPAMHATHOM IIPSIMOM, OTPE30K, UHTEPBAJI,

[ OIepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMU: YTBEPKIECHUE, OTPULIAHUE
YTBEPXKICHUsI, UICTUHHBIE W JIOKHBIE YTBEPKACHUS, IPUUMHA, CIEACTBUE, YACTHBIN
ciydaid 00IIEero yTBEep KIeHUs, KOHTPIIPUMED;

O HaXOJUTh MepeceyeHre U 00bEeIUHEHNE JBYX MHOKECTB, MMPEACTABICH-
HBIX TpaUUeCKH Ha YHCIOBOU MPSIMON;

O CTPOUTH HAa YHCIIOBOW IPSMOU IMOAMHOXECTBO YUCIOBOTO MHOXECTBA,
3aJIaHHOE NPOCTEHIINMU YCIOBUSIMY;

O pacro3HaBaTh JIOXKHbBIE YTBEPIKICHUS, OIINOKU B PACCYKICHUSIX, B
TOM YHCJIE C UCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

O UCIIOJIb30BaTh YUCIIOBBIE MHOXKECTBA HA KOOPAWHATHOW IIPAMOU IS
OIMCaHUs PEaJIbHBIX IPOLIECCOB U SIBJICHUN;

O IIPOBOJMTH JIOTUYECKHUE PACCYKACHUSA B CUTyalUsAX MIOBCEIHEBHOU KU3-
HU

[ OmnepupoBarb Ha 0230BOM YPOBHE MOHATUAMU: LET0€ YUCIIO, IETUMOCTh

yuces, OOBIKHOBEHHAsi ApOOb, NeCsITUYHasi ApoOb, pallMOHAILHOE YKCIIO, MPUOIIH-
KEHHOE 3HAUCHHME YHUCJIa, YacCTb, JIOJs, OTHOLIEHUE, MPOLIEHT, MOBBIIIEHUE U TTOHHU-
YKEHHUE Ha 3aJJaHHOE YKCJIO MPOIEHTOB, MACILITA0;

N OmepUpoBaTh Ha 0A30BOM YPOBHE MOHSATUSMHU: JiorapudM 4yucia, TPUro-
HOMETpHUYECKasi OKPYKHOCTh, IpaJlyCHasi Mepa yrija, BeJIMurMHa yria, 3aJJaHHOTO TOY-
KO Ha TPUTOHOMETPUUYECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC M KOTAHT€HC
YTJIOB, UMEIOIUX MTPOU3BOJIbHYIO BEIUUUHY;

O BBITIOJIHATh apU(PMETUUECKUE NECUCTBHUS C ILEIBIMU U PaAllMOHATHHBIMU
YHCJIAMH;

O BBITIOJIHATh HECJIOXKHBIE TPEOOPa30BaHUsI UYKCIOBBIX BBIPAKEHUH, CO-
JIEpIKAIUX CTETICHH YMCe, TNOO KOPHU U3 YUCe, TUO0 JorapuMbl UUCET;

O CpaBHUBATDH PAIMOHAIILHBIE YHCIIa MEXKIY COOOM;

O OIICHMBATh M CPABHUBAThH C PAIIMOHATLHBIMU YHCIIAMHA 3HAYCHHS TICITBIX

CTEeNEeHEN uKcell, KOpHEH HAaTypajIbHOW CTENEeHU U3 YUCE, Jorapu(MoB yucel B Ipo-
CTBIX CITy4asiX;

[ M300pakaTh TOYKAMU HAa YKUCIOBOM MPSMOM IeNble M palrdOHaTbHbIC
4UCIIA;

O M300pakaTh TOYKAMH HA YUCJIOBOW MPAMOM 1IeJIble CTENEHU Yucen, Kop-
HU HATypaJIbHOM CTENEHH U3 YMCe, Jorapu(Mbl Yucen B MPOCTHIX CIydasix;

O BBIMIOJIHATh ~ HECJIOKHBIE  MpeoOpa3oBaHMA  LEJIBIX U JpOOHO-
palroHaIbHBIX OYKBEHHBIX BBIPAKCHMUIA;

O BBIPAXKaTh B IPOCTEUIINX CIIy4YasX U3 PAaBEHCTBA OJHY IIEPEMEHHYIO Ye-
pes3 apyrue;



0 BBIYHCIIATH B IIPOCTHIX CIy4dadX 3HAYCHHA YHCJIIOBBIX U 6YKBGHHBIX BBI-
paﬁ(CHHﬁ, OCYHICCTBJIAA H€O6XO,ZII/IMI>I€ IIoACTaHOBKH H HpCO6p3.30BaHI/I}I;

O U300paKkaTh CXEMATUYECKU YTroJl, BEJIMYMHA KOTOPOrO BhIpaKeHa B rpa-
Tycax;

O OILICHMBATh 3HAKU CUHYyCa, KOCUHYCA, TAHIE€HCA, KOTAHT€HCa KOHKPETHBIX
yTJIOB.

O BBITIOJIHATh BBIYUCIICHUS MPU PEUICHUU 3a/1au MPAKTHUYECKOTO XapaKTe-
pa;

O BBITIOJTHATHh NPAKTUYECKHAE PACUYEThI C MCIOJIb30BAaHUEM IPU HEOOXOIH-
MOCTH CTIPaBOYHBIX MAaTEPHAJIOB U BEIYUCIUTEIBHBIX YCTPONCTB;

[ COOTHOCHUThH pEaJbHBbIC BEIMYMHBI, XapaKTEPUCTUKH OOBEKTOB OKpPY-
YKAIOIIETO MUPA C UX KOHKPETHBIMU YHCJIOBBIMU 3HAYCHUSIMU;

[ WCITOJIP30BAaTh METOJbI OKPYTJICHHs, TPHOIMKCHUS W TPUKUIAKA TIPU
PEIICHNN IPAKTHYECKUX 3a7a4 TOBCETHEBHOM KU3HU

O Pemate nuHeHbIC ypaBHEHUS U HEPABEHCTBA, KBAa/IpaTHBIC YPABHEHUS;

O pemath jorapudpmuyeckue ypaBHenus Buaa log a (bx + ¢) = d u npo-
cTeillme HepaBeHCcTBa Bua log a x < d;

O pemaTh ToKa3aTelibHble ypaBHEeHHs, Buja abx+c= d (rme d MOXHO

MIPEJCTAaBUTh B BUJC CTEIICHU C OCHOBAHHMEM a) U MPOCTEUININE HEPABEHCTBA BHJIA ax
<d (rme d MOXXHO MPEJACTABUThH B BUJIC CTETICHH C OCHOBAHUEM a);.

] MPUBOJIUTHh HECKOJBKO TIPHUMEPOB KOPHEH MPOCTEHIIIETO TPUTOHOMETPH-
YeCKOro ypaBHEHHUsSI BUJA: Sin X =a, COos X =a, tg X =a, ctg X = a, r71e a — TabJIM4HOe
3HAYEHHUE COOTBETCTBYIOIIEH TPUTOHOMETPUUECKON (PYyHKIIUU.

O COCTaBJIAATh U PEIIATh YPABHEHUS U CUCTEMBI YPABHEHUU NMPHU PEIICHUU
HECJIOKHBIX NMPAKTUYECKUX 3a7a4
O OnepupoBath Ha 0a30BOM YpOBHE MOHSATHUSIMU: 3aBUCUMOCTb BEJIMYUH,

GbyHKIIUS, apTyMEHT ¥ 3HaUY€HHUE (PYHKIMHU, 00JIACTh OINPEACIICHUS 1 MHOXKECTBO 3Ha-
yeHuil pyHkiuu, rpaduk 3aBucuMocTt, rpaduk GyHKIUHA, HYTU (QYHKIIUH, TTpOMe-
XKYTKH 3HAKOIOCTOSTHCTBA, BO3pAcTaHWE HA YHCIOBOM IMPOMEXYTKE, yObIBaHHE Ha
YHCIOBOM IPOMEXYTKE, HauOoJIblllee U HauMEHbIllee 3HaueHHe (QyHKIUU Ha YHUCIIO0-
BOM MPOMEXKYTKE, Iepuondeckast GyHKIIHs, ePHO/;

N onepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMU: MpsiMasi U oOpaTHast mpo-
HNOPLUUOHANILHOCTh JIMHEWHas, KBaJpaTU4Has, jJorapudmuyeckas M IoOKa3aTesbHas
(GyHKUHMH, TPUTOHOMETPUUYECKUE (PYHKIIUU;

O pacno3HaBaTh rpa@uKy 3JIEMEHTAPHBIX (YHKUMNA: MpsAMOMl U oOpaTHOM
MPONOPIMOHAILHOCTH, TMHEHHOM, KBaIpaTUYHOM, JIOrapu(PMUUECKON U MOKa3aTeNb-
HOUM (PyHKUUH, TPUTOHOMETPUUECKUX (PYHKIIHIA;

O COOTHOCHUTH Tpauku s1eMeHTapHbIX (YHKIUNA: NpAMOW U OOpaTHOU
MPONOPIMOHAILHOCTH, TUHEHHOM, KBaIpaTUYHOM, JIorapu(PMUUECKO U MOKa3aTeb-
HOUM (PYHKITUH, TPUTOHOMETPUIECKUX (PYHKIUHN C popMysiamMu, KOTOPHIMUA OHH 3a7a-
HBI;

O HAXOJUTh N0 TpaduKy NpuOIMKEHHO 3HAUYCHUS (DYHKIIMU B 3aJIaHHBIX
TOUKAX;



O ompeneNsITh Mo rpaduky cBoWcTBa QYHKIUM (HYJIH, TPOMEKYTKH 3HA-
KOTIOCTOSTHCTBA, MPOMEKYTKH MOHOTOHHOCTH, HaMOOJBIINE M HAUMEHBIIUE 3HAYe-
HUS U T.I1.);

O CTpPOUTH 3CKU3 rpaduka (GyHKIHMH, YTOBJIETBOPAIONICH NMPUBEACHHOMY
Ha0opy yCJI0BUN (MPOMEXYTKH BO3pacTaHus / yObIBaHMS, 3HAUCHHUE (PYHKIIMH B 3a-
JTaHHOW TOYKE, TOYKH IKCTPEMYMOB H T.]1.).

O OTpEENATh MO rpaduKkaM CBOMCTBA pealibHbIX MPOIECCOB U 3aBUCUMO-
cTeil (HamOoJbIITMe U HAaMMEHBINE 3HAYCHHS, TPOMEKYTKHA BO3pacTaHUs W yObIBa-
HUS, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.I1.);

[] MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOU
CUTyalluu

N OmnepupoBath Ha 6a30BOM YPOBHE MOHATHAMU: MPOU3BOAHAS PYHKIINH B
TOUKe, KacaTelabHas K rpaguKy QyHKINH, TPOU3BOAHAS (PYHKIINU;

[ OIpPENENATh 3HaUYEHUE MPOM3BOAHOM (DYHKUIMU B TOYKE IO M300pake-
HUIO KacaTeNbHOM K rpaduKy, IPOBEIECHHOMN B 3TOM TOUKE;

[ pelaTh HECIOXKHbBIE 33/a4yd Ha MPUMEHEHUE CBSA3H MEXAY MPOMEXYT-

KaM{ MOHOTOHHOCTH M TOYKaMHU 3KCTpeMyMa (yHKIMH, C OJHOI CTOPOHBI, U IMpPO-
MEXXYTKaMU 3HAKOIIOCTOSIHCTBA U HYJISIMU IIPOU3BOJAHOM 3TON (PYHKIIMU — C IPYTOM.

O NOJIb3YSCh I'paukamMu, CpaBHUBATh CKOPOCTU BO3pacTaHus (pocta, Mo-
BBIILICHUS, YBEJIMYEHHUs] M T.II.) WJIM CKOPOCTH YObIBaHUA (IaJ€HHUS, CHUKECHMUS,
YMEHBIIEHUS U T.I1.) BEIUYHH B pEaJbHBIX MTPOLIECCAX;

O COOTHOCHUTh T'pa(UKu peasibHbIX MPOLECCOB U 3aBUCUMOCTEN C UX OINHU-
CaHUSIMHU, BKJIIOYAIOIIMMH XAPAaKTEPUCTUKU CKOPOCTH M3MEHEHUs (OBICTpBIA poOCT,
IJIAaBHOE MOHMKEHUE U T.11.);

O UCIIOJIB30BaTh rpauKy peasibHBIX MPOIECCOB JJISl PEIICHUSI HECTOKHBIX
MPUKIAJAHBIX 33]1a4, B TOM YHCII€ ONpeensis o rpaduKy CKOpOCTh X0/1a Mpoliecca
O OnepupoBath Ha 6a30BOM ypOBHE OCHOBHBIMHU OMHUCATEIHHBIMU XapaK-

TEPUCTUKAMH YUCJIOBOTO Habopa: cpeliHee apupMeTHIecKoe, MeIana, HanbobIee
Y HauMEHbIIIee 3HAYCHUS;

O OTepupoBaTh Ha 0A30BOM YPOBHE IMOHSATHUSMU: YACTOTA U BEPOSTHOCTH
COOBITHSI, CITy4allHBIM BBIOOD, OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBI-
TUSIMU;

N BBIYHCIIATH BEPOSTHOCTH COOBITHI Ha OCHOBE T0JICUETa YHCIIa UCXO/IOB.

N OIICHUBATh U CPABHUBATH B MPOCTHIX CIydasiX BEPOSITHOCTU COOBITHH B
peabHOM )KU3HU;

N YUTATh, COMOCTABIISITh, CPABHUBATH, HHTEPIIPETUPOBATH B MPOCTHIX CIY-
yasix peajbHbIC TaHHBIC, PE/ICTABICHHBIC B BUJI€ Ta0IUII, AUArpaMm, rpaukoB

O Pemate HECIOKHBIE TEKCTOBBIC 33]]a4M PA3HBIX TUIIOB;

O aHANIM3UPOBaTh YCJIOBHE 3a/aud, MPU HEOOXOJAUMOCTU CTPOUTH JIs €€
pPELICHUSI MAaTEMATUYECKYIO MOJIEIIb;

N MOHUMATh M MCIOJIL30BATh ISl PEIICHUs 3a7a4u UHPOPMAIUIO, Mpe/I-

CTaBJICHHYIO B BHJIE TEKCTOBOW M CHUMBOJIbHOW 3aIMCH, CXEM, TaOJUIl, AUArpaMM,
rpaduKoB, pPUCYHKOB;
O JIEHCTBOBATH IO AIITOPUTMY, COJIEPIKAIIEMYCS B YCIIOBUH 33/1a4H;
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O MCIIOJIB30BaTh JJOTUYECKUE PACCYKICHUS IIPU PEILICHUH 3a1a4U;

O paboTaTh ¢ M30BITOYHBIMHU YCIIOBUSIMU, BBIOMpas U3 Bce MHGOpMaIIUH,
JaHHBIC, HEOOXOAMMBIE JIJISl PEIICHMS 3a/1a4H;

O OCYIIECTBJISITh HECIIOKHBIN 1epedop BO3MOKHBIX PEIICHUM, BRIOUpast U3
HUX ONTHMAJILHOE 10 KPUTEPHSIM, C(HOPMYITHPOBAHHBIM B YCIIOBUH;

O aHAJIM3UPOBATh U MHTEPIPETUPOBATH MOTYUYCHHBIE PEIICHUS] B KOHTEK-
CT€ YCIIOBHS 33a]]a4d, BEIOUPATh PEIICHHUs, HE MPOTUBOPEUAIIIEe KOHTEKCTY;

[ pelaTth 3a7a41 Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT, MOE3/0K U T.I1.;

[ peliaTh HEeCIOXKHBIC 3a/1a4H, CBSI3aHHBIE C JI0JIEBBIM yYacTHEM BO BIiajie-
HUU HUPMOI, IPEATPHUITHEM, HEIBIKHMOCTHIO;

[ pemaTh 3aa9ud Ha TMPOCTHIE TPOIEHTHI (CHCTEMBI CKUJOK, KOMUCCUU) H

Ha BBIYHMCIICHUE CIIOKHBIX TMPOIEHTOB B Pa3IMYHBIX CXEMaX BKJIAJO0B, KPEIAUTOB U
UTIOTEK;

O pemaTh MpakTHYECKUE 3ajaud, TPeOyIolllMe HCIOJIb30BAaHUS OTpHUIla-
TEJIbHBIX YMCEJI: Ha OIpEACNICHUE TeMIEpaTyphl, Ha OIpEACIICHUE MOJIOKEHUS Ha
BPEMEHHON OCH ([0 Halllel 3pbl U TMOCJE), Ha JABWKCHHUE JCHEKHBIX CPEACTB (IpH-
XO0/J1/pacxoj), Ha onpeieTIeHUue TITyOUHBI/BBICOTHI U T.11.;

O UCIIOJIb30BATh MOHATHE MacliTada JJIsi HaXOXKJIEHUS PaCCTOSIHUN U JJIUH
Ha KapTax, MJIaHaX MECTHOCTH, IUIaHAX IMOMEIIEHUHM, BBIKpOMKAX, MpU paboTe Ha
KOMITbIOTEPE U T.II.

N penaTh HECJIOKHbIE TPAKTUYECKUE 3a]1a4i, BO3HUKAIOIINE B CUTYyaIUsAX
ITOBCETHEBHOM KU3HU
O OnepupoBarh Ha 0a30BOM YPOBHE MOHATUSIMHU: TOYKA, MpsAMasi, MJIOC-

KOCTbh B ITPOCTPAHCTBE, NAPAIEIbHOCTh U MEPHEHIUKYISIPHOCTD MPAMBIX U ITIJIOCKO-
CTEH;

[ pacro3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (TIpW3Ma, MHPAMHUIA,
MPSIMOYTOJIbHBIN TapaJijIesienuIe 1, Kyo);

[ n300pakaTh M3ydaeMmble QUTYpbl OT PYKH M C MPUMEHEHUEM MPOCTHIX
YEePTEKHBIX UHCTPYMEHTOB;

O nenath (BBIHOCHBIC) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OO BEMHBIX
buryp: BUI cBEpXY, COOKY, CHUZY;

O U3BJICKATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUry-
pax, MPEeACTABJICHHYIO Ha YepPTEeKaxX U PUCYHKAX;

O npuUMEHATh Teopemy l[ludaropa mpu BBIYUCICHUU 3JIEMEHTOB CTEPEO-
METPUYECKUX PUTYD;

[ HaXOAUTh OOBEMBI U TUIOMIAM TIOBEPXHOCTEH MPOCTEHIIINX MHOTOTPaH-
HUKOB C IPUMEHEHUEM (HOPMYIT,

[ pacro3HaBaTh OCHOBHBIC BHUJBI T€J BpallleHUsS (KOHYC, MIJIUHAP, cdepa
# wap);

O HAXOJIUTh 0OBEMBI M TUIONIA/IA TTOBEPXHOCTEH MPOCTEHIITMX MHOTOTPaH-
HUKOB U T€JI BPAIICHUS C IPUMEHEHUEM (POpMYIL.

O COOTHOCHUTH a0CTPAaKTHBIE T€OMETPUYECKUE MOHATUS M (DAKTHI C peasib-

HBIMH KH3HEHHBIMUA 00BEKTaAaMH U CUTYyalIUAMU,



[ UCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TI'E€OMETPHUYECKHUX (uryp
JUISL PEILICHUS TUIIOBBIX 3a/1a4 IIPAKTUYECKOIO COAEPKAHUS;

O COOTHOCHUTH IJIOIIAU MOBEPXHOCTEH TEl OJUHAKOBOW (HhOPMBI pazimny-
HOTO pa3Mepa;

O COOTHOCHUTH OOBEMBI COCYI0B OAMHAKOBOM (hOPMBI pa3IMUHOTO pa3Mepa;

O OILICHMBATh (POPMY MPABMWIHLHOIO MHOTOTPAHHHMKA TOCIIE CIUJIOB, CPE30B

U T.I. (OIpenesnsiTh KOJUYECTBO BEPIIMH, peOep U rpaHed MOJy4eHHBIX MHOTOIpaH-
HUKOB)

O OmnepupoBarh Ha 0a30BOM YpPOBHE MOHATHEM JIEKApTOBBI KOOPAHHATHI B
IIPOCTPAHCTBE;

N HaXOJUTh KOOPJIMHATHI BEPIIMH KyOa U MPSIMOYTOJIBHOIO Napaliesienu-
neaa

O OnuceiBaTh OTJEIbHBIE BBIJAIOIINECS PE3YNIBTATHI, IOJYUYEHHBIE B X0/
pa3BUTHS MATEMATUKU KaK HAYKH;

N 3HaTh MPUMEPBI MATEMATHUYECKUX OTKPBITUM U UX aBTOPOB B CBS3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEH;

N IIOHUMATh POJIb MATEMATUKU B pa3Butuu Poccuu

O [IpuMeHATh U3BECTHBIE METO/bI IIPU PELICHUHU CTAaHAAPTHBIX MaTeMaTH-
YECKUX 3a/1ay4;

N 3aMeyYaTh U XapaKTEepU30BaTh MATEMAaTUYECKUE 3aKOHOMEPHOCTU B OK-
pPYKaroLEen TeUCTBUTEIBHOCTH;

N IIPUBOJUTH NPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, B

TOM YHCJIE XapaKTEPU3YIOIIUX KpPACOTy M COBEPIICHCTBO OKPYKAIOLIEITO0 MHUpa U
IIPOU3BEACHUIN NCKYCCTBA

Obyuarowuiics noayuum 03MOMCHOCHb HAYYUMbBCA.!

N OnepupoBaTh MOHATHSAMU: KOHEUHOE MHOXKECTBO, JIEMEHT MHOYECTBA,
MOJIMHOXECTBO, TIEpeceueHre U 00bEeIUHEHNE MHOXKECTB, YUCJIOBbBIE MHOKECTBA Ha
KOOpPJAWHATHOM NPSMOU, OTPE30K, UHTEPBAJI, IOJYUHTEPBAJL, IIPOMEKYTOK C BBIKOJIO-
TOM TOYKOH, rpaduuecKoe MPeICTaBICHUEe MHOXKECTB HA KOOPIUHATHOM IMIIOCKOCTH;

N ONEPUPOBATH MOHATUAMU: YTBEPKIACHHUE, OTPULIAHUE YTBEPKIACHHUS, UC-
TUHHBIE U JIOKHBIE YTBEPKACHUS, IPUUMHA, CIEICTBUE, YaCTHBIN CiTydail oO1ero yr-
BEPXKJIECHUS, KOHTPIIPUMED;

O MIPOBEPATH NMPUHAIIEHKHOCTD IJIEMEHTA MHOKECTBY;

O HaXOJUTh MepeceyeHrue U 00bEIMHEHNE MHOXECTB, B TOM YHCIE Mpe-
CTaBJIEHHBIX IpapUuecKy Ha YUCIOBOU MPSAMOMN M HA KOOPAMHATHOU MJIOCKOCTH;

[ MPOBOJUTH JOKA3ATEIbHbIE PACCYKACHUS JJI1 000CHOBAHMSI ICTUHHOCTHU
YTBEPKICHUN.

[] MCIIOJIB30BaTh YMCJIOBBIE MHOXKECTBA HAa KOOPAWHATHOM NPSMOW U Ha
KOOPAMHATHOM IIJIOCKOCTH JUIsl OTIMCAHUs PEaIbHbIX IPOLIECCOB U SIBJICHUN;

O IIPOBOJMTH JTOKA3aTEJIbHBIE PACCYKJIECHUS B CHUTYyalMsX ITOBCEIHEBHOMU
JKWA3HU, IIPU PELICHNUU 3a1a4 U3 IPYTUX IPEAMETOB

[ CBOOOJHO OMEepUpOBATH MOHATHAMH: I1IEJI0€ YUCIO, AETUMOCTh YHCEl,

OOBIKHOBEHHAs JIpo0Ob, NecATUYHAsT APOOb, PAMOHAIBLHOE YHCIIO, MPUOIHKEHHOE
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S3HA4YCHUC YMClia, 9aCTb, AOJIsI, OTHOMICHUEC, IMMPOUCHT, IMOBBINICHUC W IMOHWXCHHUC HA
3a1aHHOC YHKCJIO ITPOICHTOB, MaCHITa6;

0 IMPUBOAUTD IIPHUMCPBI YUCCII C 3aJaHHBIMHU CBOMCTBaMU ACIINMOCTHU,

0 OIICPHUPOBATH INOHATHUAMU: JIOI‘apI/I(i)M quciia, TPUTOHOMCTPHUYICCKAA OK-
PYKHOCTB, paJuaHHaA U I'padyCHadA MCpa yIijia, BCJIIMUMHA yIJId, 3a1aHHOT'O TOYKOH Ha
TpI/IFOHOMeTpI/I‘IeCKOﬁ OKPYKHOCTH, CMHYC, KOCUHYC, TAHI'CHC W KOTAHI'CHC YIJIOB,
HMCIOIUX ITPOU3BOJIbHYIO BCIIMYUHY, YHUCJIA € U TT;

O BBITIOJHATH apu(MeTHYeCKue ACHCTBUS, COUETasi YCTHbIE U TUChbMEHHbBIE
IPUEMBIL, TPUMEHSS TPU HEOOXOIMMOCTH BBIYUCIUTEIBHBIE YCTPOUCTBA;
O HaxOJWUTh 3HAYCHHsI KOPHsS HATYpPaJbHOW CTEIIEHH, CTEIIEHU C Paluro-

HAJBHBIM TOKa3aTeseM, Jorapudma, UCIOoNIb3ys MpU HEOOXOAUMOCTH BBIYUCIUTETb-
HBIE YCTPOMCTBA;

O IIOJIb30BAThCS OLUEHKOW M MPUKUJKOW IPU MPAKTUYECKUX PaCyeTax;

O IPOBOANUTH IO U3BECTHBIM (pOopMysaM U IpaBuiiaM npeoOpa3zoBaHus Oy-
KBEHHBIX BBIPAKECHUH, BKJIIOYAIOIIUX CTENEHH, KOPHHU, JIOTapU(PMbl U TPUTOHOMET-
pudeckue QpyHKINU;

[ HAXOJUTh 3HAYCHUSI YUCIIOBBIX M OYKBEHHBIX BBIPAXEHHI, OCYILIECTBIASA
HEOO0XOJMMbIE TIOJICTAHOBKH U NMPEoOpa30oBaHMUs;

[ n300paxkaTh CXEMAaTUYECKU YIOJl, BEIMYMHA KOTOPOTO BBIpa)KE€Ha B rpa-
Jycax WiIW paguaHax;

O UCIIONIb30BaTh MPHU PEIICHUU 33/1a4 TaOJWYHbIC 3HAYCHUS TPUTOHOMET-
pudeckux (GyHKIUI YTIIOB;

[ BBITIOJHATH MEPEBOJI BEIMYUHBI YIJIa U3 pafuaHHONW MEPHI B TPaTyCHYIO
1 00paTHO.

[ BBITIOJHATH JICHCTBUS C YHUCJIOBBIMH JaHHBIMA TPU PEIICHUU 3aad

MPAKTUYECKOI0 XapakTepa U 3a/a4d U3 pa3iuyHbIX 00JIacTeil 3HaHUM, UCTIOJIB3YS MPU
HE0OXOMMOCTHU CITPABOYHBIC MATEPHAIIBI U BRIUUCITUTEIBHBIC YCTPONHCTBA;

N OLICHUBATh, CPAaBHUBATH M KCIOJIB30BaTh MPU PEUICHUM IMPAKTUYECKUX
3a71a4 YMCJIOBBIE 3HAYEHHUS PEAIbHBIX BEJIMYUH, KOHKPETHBIC YUCIIOBBIE XApaKTEPU-
CTUKUA 0OBEKTOB OKPYKAIOIIEro MUpa

N Pemate panmoHanbHble, MOKa3aTeNbHBIE U JIOTapu(MHUUECKue ypaBHeE-
HUSI U HEPABEHCTBA, IPOCTEUIIINE UPPALUOHAIBHBIE U TPUTOHOMETPUYECKUE YpaBHE-
HUSI, HEPABEHCTBA U UX CUCTEMBI;

O MCIMOJIb30BaTh METO/Ibl PEIICHUS] YPABHECHUI: MIPUBEACHUE K BUIY «IIPO-
M3BEJICHNUE PABHO HYJIIO» WJIU «YAaCTHOE PABHO HYJIIO», 3aMEHA IIEPEMEHHBIX;

O MCIMOJIb30BaTh METOJI HHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB;

O UCIIOJB30BaTh Tpaduyeckuii MeTon Jisi MNPUOJIMKEHHOTO PpelIeHUs
YPaBHEHUI U HEPABEHCTB;

O n300paxkaTb Ha TPUTOHOMETPUYECKON OKPYKHOCTH MHOYKECTBO pele-
HUW IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB;

[] BBHITIOJIHATH OTOOP KOPHEW ypaBHEHHM WM PEIICHUA HEPABEHCTB B CO-
OTBETCTBUM C JOMOJIHUTEIbHBIMU YCIOBUSIMU U OTPAHUYCHUSIMH.

N COCTaBJISITh M pELIaTh YPABHEHUS, CUCTEMbl YPABHEHU U HEPABEHCTBA

IIPY PEIICHUN 3aJ1a4 IPYyTUX YUYEOHBIX IPEIMETOB;
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[ UCIIOJIb30BaTh YPaBHEHUS M HEPABEHCTBA JIJIsl TOCTPOCHHUS U HCCIE0Ba-
HUS TPOCTEMIINX MAaTEMaTUYECKUX MOJIEIEN pealbHbIX CUTYalluid WM MPUKIaJHbIX
3ajady;

[ YMETb MHTEPIPETUPOBATH MTOJIYYEHHBIN IIPU PEIICHUN YpaBHEHUs, HEpa-
BEHCTBA WJIM CHUCTEMBI pe3yibTaT, OLEHUBATh €ro MpPaBIONoJo0ue B KOHTEKCTE 3a-
JTAHHOW pE€ajbHOM CUTYAIIMH WJIW NMPUKJIATHON 3a1a91

[ OmnepupoBaTh NOHATUSMU: 3aBUCUMOCTb BEJIMYUH, (DYHKLUS, apTyMEHT
U 3HayeHue (PyHKUWHU, OONAacCTh OMpeAeNieHUsT U MHOXECTBO 3HAueHUH (YHKIUH,
rpaduk 3aBUCUMOCTH, rpauK QPYHKIHNH, HYJIH (PYHKIHUU, TPOMEKYTKH 3HAKOIIOCTO-
SHCTBA, BO3pPACTaHHWE Ha YHCIOBOM IMPOMEXKYTKE, YObIBAHHE Ha YUCIOBOM IpOMe-
KyTKe, HanOoJblllee ¥ HauMEHbIIIee 3HaueHHe (PYHKIMU Ha YUCIOBOM MPOMEXKYTKE,
nepuoanyeckas QyHKIUS, IEPUO/, YeTHAs U HeueTHas! QyHKINH;

[ ONEpPUPOBATh MOHATHUSAMU: MpsMas U OOpaTHas MPOMOPIHMOHATBHOCTS,
JUHEWHas, KBaJpaTU4Hasl, JJorapupmMuueckas U nokasarenbHas QyHKIUH, TPUTOHO-
MeTpuyecKue QyHKIHIHY;

O OTIpEENIATh 3HaUeHUE (YHKIMU MO 3HAYCHHUIO apryMEHTa MpU pa3iny-
HBIX cIloco0ax 3ajanusi QyHKINHY;

[ CTPOUTH TpapUKu U3YUCHHBIX (YHKIIHIA;

O OMMKCHIBATH MO TPpaPUKy U B MPOCTEHIINX ClIydasix 1o (GopmyJsie moBeje-

HUE U CBOMCTBa (DyHKUMH, HAXOAUTHh MO rpa@uKy (yHKIUU HAUOONIbILIME U HAU-
MEHBIINE 3HAYEHUS;

N CTPOUThH 3CKHU3 rpaduka (yHKIHH, YIOBJIETBOPSIOUIEH MPUBEACHHOMY
Ha0opy ycJIOBUW (MMPOMEXYTKH BO3pacTaHus/yObIBaHUS, 3HAU€HHE (PYHKUMU B 3a-
JAHHOM TOYKE, TOUKH 3KCTPEMYMOB, aCUMIITOTHI, HYJIX (DYHKIIUH U T.1.);

N pemaTh ypaBHEHHUS, NPOCTEHIINE CHUCTEMbl YPABHEHH, HCIOJIb3YS
CBOMCTBa (DYHKIMI U UX TPa(UKOB.
N OTpEeAENATh MO rpapuKaM M MCIOJB30BaTh JJISl PEIICHUs MPUKIATHBIX

3aJlay CBOMCTBA peabHBIX MPOIIECCOB M 3aBUCUMOCTEN (HanOOJIbIITNE U HAUMEHbIIINE
3HAYCHUS, TPOMEKYTKH BO3pACTaHUsI M YOBIBaHUS (PYHKITUU, POMEKYTKH 3HAKOIO-
CTOSIHCTBA, ACUMITOTHI, IEPUOJ U T.I1.);

[ WHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTHUYECKOU
CUTYAIlUH;
] ompeneNaTh Mo TrpaduKaM MPOCTEUIINE XapaKTEPUCTUKH IEPHUOTUYC-

CKUX TIPOIIECCOB B OMOJIOTHH, IKOHOMHUKE, MY3bIKE, PaJIUOCBs3H U Ap. (aMIUIUTYa,
NEepUOJ U T.I1.)

N OnepupoBath NOHATUAMU: NPOU3BOIHAS (PYHKIIMU B TOUKE, KacaTeabHas
K rpaguky GyHKLIHMH, TPOU3BOAHAS PYHKUINU;

N BBIYHCIIATh MPOU3BOJHYIO OJIHOWJIEHA, MHOTOWIEHA, KBaJApPAaTHOTO KOp-
Hs1, IPOU3BOHYIO CYMMBbI (DYHKIIU;

N BBIUUCIISATH MPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIMM U UX KOMOMHAIIMA,
UCITIOJIb3YsI CIIPABOYHBIE MaTEPHAJIbI;

N UCCIIEIOBaTh B MPOCTEUIINX CiIydasX (YHKIMHM Ha MOHOTOHHOCTb, Ha-

XOJIUTh HauOOJIbIIINE U HAaUMEHBITUE 3HaYeHUs1 QYHKIHMI, CTPOUTHh rpadiKu MHOTO-
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YJICHOB U MPOCTEUIINX PAllMOHATBHBIX (DYHKIMH C MCIIOJIb30BAHUEM armapaTa Mare-
MAaTUYECKOTO aHAJIN3A.

O pelars NpUKIagHbIe 3aa4d U3 OHOJIOruM, (PU3MKH, XUMUH, SKOHOMHUKHU H
JIPYTUX MPEIMETOB, CBA3aHHBIE C UCCIIEOBAHUEM XapaKTEPUCTUK PEAIBHBIX IPOLIEC-
COB, HAX0X/ICHUEM HauOOJIbIINX U HAMMEHBIINX 3HAaYEHUM, CKOPOCTH U YCKOPEHUS U
T.IL;

N UHTEPIPETUPOBATH NIOJYYCHHBIE PE3YJIBTATHI

N HMeTh npencTaBieHue O JUCKPETHBIX M HENPEPBIBHBIX CIyYalHBIX Be-
JUYMHAX U pACOPEEICHUSIX, O HE3aBUCUMOCTH CITyYalHbIX BEJIMYMUH;

N UMETH MPEJCTABICHUE O MATEMATUYECKOM OXKUIAHUU U TUCIIEPCUU CITY-
YaillHbIX BEJIUYNH;

N UMETh MPEJCTAaBICHUE O HOPMAJIBHOM paCIpEeAeICeHUH M IpUMeEpax
HOPMAJIBHO PACIIPEICIICHHBIX CIIyYailHbIX BEJIMYHH;

N NOHMMATh CYTh 3aKOHA OOJIBLIMX YMCEN U BBIOOPOYHOTO METOJa HU3Me-
pEHUsl BEpOSITHOCTEW;

N UMETh IPEJICTAaBICHUE 00 yCIOBHOW BEPOSTHOCTU U O IMOJHON BEPOST-
HOCTH, IPUMEHATH UX B PEIICHHUHM 33/a4;

N UMETh MPEJCTABICHUE O BAKHBIX YACTHBIX BHJIAX PaCHpPElIEICHUN H
IIPUMEHSATH UX B PEILICHUU 33/1a4;

N MMETh MPEJCTABICHUE O KOPPEISILUHU CIy4alHbIX BEJIUYMH, O JIMHEHHON
perpeccuu.
N BBIYMCIISTh WJIM OLIEHUBATh BEPOSITHOCTH COOBITUI B PEANIbHON KU3HH;

O BBIOMPATH MOAXOASAIINE METOIBI MPEACTABICHUS U OOPaOOTKH JTaHHBIX;

N YMETh PElIaTh HECIOKHBIE 337a4l Ha IPUMEHEHHE 3aKOHA OOJIBIINX YU-

Cell B COILMOJIOTHH, CTPaXOBAHWH, 3JIPABOOXPAHEHUH, 00CCIICUCHUN O€30MacCHOCTH
HACCJICHHUS B YPE3BBIYANHBIX CUTYAIIHIX

O Pemiats 3a1aun pa3HbIX TUIIOB, B TOM YHKCIIE 33J]a4U MMOBBILIEHHON TPY/I-
HOCTHU;

O BBIOMpPATh ONTUMAJIBHBIA METOJ| pPEIIeHUs 3aJaud, paccMaTpuBas pas-
JIUYHBIE METOJIBL;

O CTPOUTH MOJENb PEIICHUsI 3aJa4, TPOBOJUTH JOKA3aTEIbHbIE PacCyXk-
JICHUS,

O pemaTh 3a1a4yu, TpeOyromue nepedbopa BapuaHTOB, MPOBEPKU YCIOBHIA,
BBIOOpA ONTUMAILHOTO PE3YNIbTaTa;

O aHaJM3UPOBATh U UHTEPIPETUPOBATH PE3YIbTATHl B KOHTEKCTE YCIOBUS
3a/1auu, BIOUpATh PEIIEHUs, HE MPOTUBOPEYAIUE KOHTEKCTY;

O MEepPEeBOJUTh MPU PEUICHUH 3aaauu MHopManuioo u3 oaHOU (OpMBI B

JIPYTYI0, UCTIOJB3YsI IPU HEOOXOAMMOCTH CXEMBI, TaOJIUIIbI, TpauKH, TUarpaMMBbl;
N peniaTh NpakTUYECKUE 3a7a4M U 3aJ1a4d U3 IPYTUX MpeIMETOB

N OnepupoBaTh NOHATUAMM: TOUYKA, MPsiIMasi, TJIOCKOCTh B MPOCTPAHCTBE,
MapAJIIEITBHOCTD U MEPIEHAUKYJISIPHOCTD MPAMBIX U TIIOCKOCTEM;
N MPUMEHSTH IS PEIICHUS 3a7a4 TeoOMeTpudecKre (PakThl, €CIU yCIOBUS

IIPUMCEHEHHUS 3a/I1aHbI B IBHOH (hopme;
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0 pemarsb 3ala4 Ha HAXOKACHUC I'COMCTPHUUICCKUX BCIUMYMUH 110 o6pa3uaM
HJIA aJITOPUTMAaM;

N Jenath (BBIHOCHBIE) TUIOCKUE YEPTEXKU U3 PUCYHKOB OOBEMHBIX (pUTYp, B
TOM YHCJIE PUCOBATh BUJ| CBEPXY, COOKY, CTPOUTH CEYEHHSI MHOTOIPAaHHUKOB;

N U3BJIEKAaTh, WHTEPIPETUPOBATh U NpeoOpa3oBbIBaTh WHPOPMALUIO O
reOMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTEeXKaXx;

N OPUMEHATh TeoMeTpudeckue (PakThl s pElIeHUs 3a7ad, B TOM YHCIIEe
MPEAINOJIAraloIuX HECKOJIbKO IIaroB PEIICHHUS;

N ONKCHIBATh B3aMMHOE PACIIOJOKEHUE MPSAMBIX M IUIOCKOCTEH B MpO-
CTPAHCTBE;

0 dbopMynupoBaTh CBOMCTBA U MPU3HAKH (DUTYD;

0 JIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

O BJIQJIETh CTAHJAPTHON KiacCHU(pHUKAIUMEN MPOCTPAHCTBEHHBIX QUTyp (TH-
pamMuibl, IPU3MBI, apaJljIesICUIeabl );

N HaXOAUTh OOBEMBI U IUIOIIAJN MOBEPXHOCTEH T€OMETPHUYECKHX TEI C
npUMEHEHHEM (HOpPMYII;

N BBIYMCIIATH PACCTOSIHUSA U YTJIbI B IPOCTPAHCTBE.

N UCIIOJIb30BaTh CBOWCTBA T'€OMETPUUYECKUX (PUTYp AJIs pelIeHus 3a4ad MpaKTH-
YEeCKOT0 XapakTepa M 3a/1a4 U3 Apyrux odsacTeil 3HaHUi

N OnepupoBaTh NOHATHAMHM JEKapTOBBI KOOPAWHATHI B IIPOCTPAHCTBE,
BEKTOp, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIMWHATHI BEKTOPA, YIOJI MEXKIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

N HAXOJUTh PACCTOSHUE MEXKIY JBYMs TOUKaMH, CYMMY BEKTOPOB M IpO-
U3BEJCHUE BEKTOPAa HA YMCIIO, YTOJ MEXKIY BEKTOPAMH, CKAIAPHOE MPOU3BENCHUE,
packiagbIBaTh BEKTOP 10 ABYM HEKOJUTMHEAPHBIM BEKTOPAM;

O 3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;

N pelaTh npocTeiiye 3ajjaun BBeIEHUEM BEKTOPHOTo 0asuca

N [IpencTaBisaTh BKJIAJ BBIJAIOIIMXCS MAaTEMAaTUKOB B Pa3BUTHE MaTeMa-
TUKU U UHBIX HAYYHBIX 00J1acTel;

N NOHUMATh POJIb MATEMATUKH B pa3BUTHH Poccun

N Hcronb30BaTh OCHOBHBIE METOJBI JOKA3aTEIbCTBA, MPOBOAUTH JTOKa3a-
TEJIBCTBO U BBIIOJIHATH ONPOBEPKEHUE;

N IPUMEHATH OCHOBHBIE METO/BI PEIICHHS] MATEMAaTHYECKUX 3aa4;

N Ha OCHOBE MAaT€MaTHUYECKHX 3aKOHOMEPHOCTEN B MPUPOJE XapaKTEPU30-
BaTh KPACOTY U COBEPIICHCTBO OKPY>KAIOIIETO MUpPa U MPOU3BEIEHUN NCKYCCTBA;

N OPUMEHATh MPOCTEHIINE MPOrPAMMHBIE CPEACTBA M  DJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCMbI ITPHU PCHICHUU MATCMAaTUYCCKUX 3a1a4

[IpeameTHbIe pe3ynbTarThl pazgena «OOyJaroONIUiCS TOJYYUT BO3MOXKHOCTH
HAyYUTHCS» HE BBIHOCATCS HAa MPOMEKYTOUHYIO aTTECTAIUIO, HO TIPU 3TOM BO3MOXK-
HOCTh MIX JOCTIKEHUS JTOJDKHA OBITh MPEJIOCTABICHA KAXKIOMY 00yUJaroIeMycs.

[IpomexyTouHas aTTecTausi IPOBOAUTCS B PopMe 3Kx3ameHa BO 2 U 3 ceMecT-
pe (B COOTBETCTBUHU C yU€OHBIM TUIAHOM).
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2.0BIIASI XAPAKTEPUCTHUKA YUYEBHOM JJUCHOUTIJIMHBI

2.1. ObaacTh NPpUMEHEHUs TPOTrPAMMBI

[Iporpamma yueOHON AUCHUIUIUHBI SBJISICTCS YaCThIO OCHOBHOM 0Opa3oBaTebHOM
MpOrpaMMbl TTOJATOTOBKH CIICIIUATIMCTOB CPEIHEro 3BeHa B cooTBeTcTBUU ¢ DPI'OC
CIIO mo cmenmanpHocTH 13.02.11 TexHudeckas 3KcIuTyaTands U OoOCITyKHUBaHUE
AIEKTPUUYECKOTO U JICKTPOMEXAaHUIECKOT0 000PYI0BaHMS (110 OTPACIsiM).

2.2. lean um 3axauM y4eOHOIl JAUCHMILVIMHBI —COJIEP)KaHUE MPOTPAMMBI
o011eo0pa3oBaTeIbHON AUCHUIUIMHBI «MaTeMaTHKay) HampaBlIeHO Ha JOCTHKECHHE
pe3yabTaToOB €€ u3yueHus: B cooTBeTcTBUU ¢ TpeboBaHusimu ®I'OC COO c yyeTtom
npodeccuonansuoit HanpasienHoctu GI'OC CIIO.

Heab AUCUMIIMHBI:

e obecricueHue CHOPMHUPOBAHHOCTU MPEJCTABICHUN O COLMAIBHBIX, KYJIbTYP-
HBIX U UICTOPUUYECKUX (PaKTOpax CTAHOBJICHUS] MAaTEMAaTHKH;

e oOecneueHue c(HOPMUPOBAHHOCTH JIOTUYECKOTO, aITOPUTMUYECKOTO U MaTe-
MaTHUYE€CKOTO MBIIUICHHUS;

e obecricueHUE CPOPMHUPOBAHHOCTH YMEHUM MPUMEHSATH IMOJTYYEHHBIC 3HAHMUS
IIPU PEIICHUY PA3JIUYHbBIX 33/1a4;

e obecrnieueHue c(HOPMHUPOBAHHOCTU MPEJCTABICHUN O MaTeMaTHKE KaK YacTH
o0l1le- YeTOBEYECKOU KyJIbTYpPbhl, YHUBEPCAIHLHOM SI3bIKE HAYKH, MO3BOJISIO-
IIEM OINMCHIBATH U U3y4YaTh PEAJIbHBIE MPOLIECCHI U ABJICHUS.

3.MECTO YYEFHOH JUCIUILJINHBI B YYEBHOM ILIAHE

VYyebnas gucruruinHa Mamemamuka SBISETCS  00s3aTENbHBIM — MpeIMe-
TOM/JIOTIOJTHUTENBHBIM MPEMETOM yueOHOM obnactu Mamemamuka u ungopmamu-
ka ®I'OC cpennero o61ero oo6pazoBaHus.

B npodeccuonanbHbix 00pa30BaTeNbHBIX OPTaHU3AIUAX, PEATU3YIOMUX 00pa-
30BaTEIILHYIO0 TIPOTpPaMMy CPEIHETO OOIIero oOpa3oBaHUS B TPEACiax OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus, yueOHas TucuuruinHa Ma-
memamuxa M3y4daercs B oOlieoOpa3oBarebHOM Iukie ydeOHoro ruiaHa OITOII
CIIO na 6a3ze OCHOBHOTO 001Iero 0Opa3oBaHUs C MOJYYEHHUEM CPEIHEro OOIIero
obpazopanus (IIIIKPC/TIIICC3).

B yuebnsix mmanax I[TIIKPC/IIICC3 mecto yuyeOHOU auciuiiuubl Mamema-
muKka— B COCTaBe OOMMX 0O0IIe00pa30BaTEeNbHBIX AUCIUIUIHH, (HOPMHUPYEMBIX W3
o0s3aTeNbHBIX MpeaMeTHBIX obnactert ®I'OC cpemnero olmiero oopa3zoBaHus s
npodeccuii / cnermanpHocTel CIIO cootBeTcTByIOMIET0 Mpoduis mpodeccuoHaIb-
HOTO 00Opa30BaHMUSI.
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4.PE3YJIBTATHBI OCBOEHUS YUEBHOM JJUCITATLIMHBI

OcBoeHue cojaepsKaHus yIeOHOM TUCHHUIUIMHBI (HAUMEHO8AHUEe OUCYUNTUHDBL)
o0ecreynBaeT NOCTHKEHUE 00YJaIOIUMUCS CIIETYIONIUX JUYHOCTHBIX PE3YJIbTATOBR
no ®I'OC COO (JIP): JInuHOCTHBIC PE3yJIbTaThl OCBOCHUS OCHOBHOW 00pa3oBaTeiib-
HOM IpOrpaMMbl TOCTUTAIOTCSl B €IMHCTBE YYE€OHOW M BOCIUTATEIBHOU NIESITENbHO-
CTH OpTaHU3allMH, OCYIIECTBIISIIONIEH 00pa30BaTeNIbHYIO JACSITEIbHOCTh, B COOTBETCT-
BUM C TPAJAUIIMOHHBIMU POCCUICKUMU COI[MOKYJIBTYPHBIMH, UCTOPUUYECKUMU U Y-
XOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU, MPUHSITHIMU B OOIIECTBE MPaBUJIAMU U HOpMa-
MU TMOBEJCHUS, U CIIOCOOCTBYIOT MPOIECCAM CaMOIMO3HAHMS, CAMOBOCIIUTAHUS U Ca-
MOpPa3BUTHUS, PA3BUTHUS BHYTPEHHEN MO3UIUU JTUYHOCTH, MATPUOTU3MA, TPAXKIAHCT-
BEHHOCTH, YBKCHUS K MaMATH 3alIUTHUKOB OTedecTBa U nojasuram I'epoeB Oteue-
CTBa W CTaplIieMy MOKOJEHHUIO, 3aKOHY W MPaBONOPSAIAKY, TPYAY, B3aUMHOTO YyBaxke-
HUs1, OEPEKHOTO OTHOMICHUS K KYJIbTYPHOMY HACJIEIUIO U TPAJAUIMSAM MHOTOHAIIUO-
HaJIBHOTO Hapoaa Pocculickont denepanuu, IpUPOJIE U OKPYKAIOIIEN CPELE.

JIP 1: rpaxaaHckoe BOCIIUTaHUe: CHOPMHUPOBAHHOCTh IPAXKIaHCKOW TTO3ULIUU
00y4aromerocss Kak akTMBHOIO M OTBETCTBEHHOI'O WIEHA POCCHMCKOro OOIIECTBA;
OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IpaB U OOA3aHHOCTEH, yBa)K€HUE 3aKOHA U
IPABOIOPAJKA; MPUHATUE TPATUIUOHHBIX HALMOHAIBHBIX, OOILIEYEIOBEUYECKUX Iy-
MAaHHUCTUYECKHUX U JEMOKPAaTUYECKUX LIEHHOCTEH; TOTOBHOCTh ITPOTHBOCTOSTH HUJEO-
JOTUM 3KCTpEMHU3Ma, HallMOHalIM3Ma, KCeHO(OoOMH, AMCKPUMHUHALMU MO COLUAJb-
HBIM, PEJIUTHO3HBIM, PAaCOBBIM, HAIIMOHAJIBHBIM NPHU3HAKaM; TOTOBHOCTb BECTH CO-
BMECTHYIO JI€ATEIbHOCTh B MHTEPECAX I'Pa)KJIaHCKOro OOIIECTBa, y4acTBOBATh B ca-
MOYIIpaBJIEHUU B 00111€00pa30BaTENIbHON OpraHU3allM U JIETCKO-IOHOIIECKUX Opra-
HU3ALMIX; YMEHUE B3aUMOJIEUCTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCT-
BUHU C UX (DYHKIMSMU U Ha3HAYEHHEM; TOTOBHOCTh K TYMaHUTApPHOW U BOJIOHTEPCKOU
NEesATEIbHOCTH;

JIP 2: naTpuoTnyecKkoe BOCHUTAHUE: CPOPMUPOBAHHOCTh POCCUHUCKON Tpa-
JAHCKOM MJIEHTUYHOCTH, TaTPUOTU3MA, YBAKEHUSA K CBOEMY HAPOY, YyBCTBA OTBET-
CTBEHHOCTH Iiepel PoauHoM, roplocTy 3a CBOM Kpail, cBOXO PonnHy, CBOM S3BIK U
KYJIBTYpPY, POLIJIOE U HACTOSIIEE MHOTOHAIMOHAIIBHOTO Haponaa Poccuu; nmeHHOCT-
HOE OTHOIIEHUE K F'OCYIapCTBEHHBIM CUMBOJIAaM, HCTOPUYECKOMY U IIPUPOJHOMY Ha-
CJIEINI0, TaMATHUKAM, TpaaulusaM HaponoB Poccun, noctmxenusam Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJOTUAX U TpyAe; UAeiHas yOexJAeHHOCTb, TOTOBHOCTh K
CIIy’KeHUI0 U 3amuTe OTeyecTBa, OTBETCTBEHHOCTH 3a €ro CyAb0y;

JIP 3: 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE: OCO3HAHNE AYXOBHBIX LIEHHOCTEN
pOCCUICKOTO Hapoja; cHOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITHUYECKOTO
MOBEJICHUS; CIIOCOOHOCTh OLICHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPATBbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH; OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOCHUE YCTOMYHMBOTO OyMYIIETO; OTBETCTBEHHOE OTHOIICHUE K CBOUM
poAUTENSIM U (WJIM) IPYTUM YI€HaM CEMbHU, CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHO-
ro MPUHATUSA [EHHOCTEW CEMEWHOM JKMU3HU B COOTBETCTBUHU C TPAAULMUSIMHU HApPOJOB
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Poccun;

JIP 4: hcTeTH4eckoe BOCIMTAHME. ICTETHUYECCKOE OTHOIICHUE K MUPY, BKITFOYAs
ACTETUKY OBITa, HAYYHOTO M TEXHWYECKOTO TBOPUYECTBA, CIIOPTA, TPyJda M OOIIECT-
BEHHBIX OTHOIIICHUH; CITOCOOHOCTH BOCIIPUHUMATD PA3INYHbIC BUBI HCKYCCTBA, TPa-
WA ¥ TBOPYECTBO CBOETO U JAPYTHX HAPOJOB, ONIYIIATh IMOIIMOHAIEHOE BO3/ICH-
CTBHE UCKYCCTBA; yOCKICHHOCTh B 3HAUMMOCTH JIJIsl TMYHOCTH M OOIIECTBA OTEUECT-
BEHHOTO ¥ MHUPOBOTO MCKYCCTBA, STHHUECKUX KYJIBTYPHBIX TPAIAUIMA W HAPOIHOTO
TBOPYECTBA; TOTOBHOCTh K CAMOBBIPAKCHHUIO B Pa3HBIX BUIAaX HMCKYCCTBa, CTpeMJie-
HUE MPOSIBISITh KA4eCTBA TBOPUYCCKON TUIHOCTH;

JIP 5: ¢pusuyeckoe BocnuTaHue: ChOPMUPOBAHHOCTH 3IOPOBOTO U O€30MMacHO-
ro o0pasa *HU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBbIO; MOTPEOHOCTH B
(GU3MYECKOM COBEPILIEHCTBOBAHUM, 3aHATHUSIX CIOPTUBHO-030POBUTEIBHON €S-
TEJIbHOCTHIO; aKTUBHOE HEMPUSATUE BPEIHBIX MPUBBIYEK U HUHBIX (HOPM IMPUUUHEHUS
Bpeaa GU3NIeCKOMY U IICUXUYECKOMY 3/I0POBbIO;

JIP 6: TpyaoBoe BocMTAHME: TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTH Mac-
TEpPCTBa, TPYAOIIO0HE; TOTOBHOCTh K AKTUBHOM JESITEIBHOCTH TEXHOJIOTUYECKOU U
COILIMAJIbHON HaNpaBJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CaMoO-
CTOSITEJIbHO BBITIOJIHATH TaKyIO JESTEIbHOCTh, MHTEPEC K PA3IUMYHbIM cepaMm Mpo-
dbeccuoHaNbHON JESITEIbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiein
npodeccun M peannu3oBbIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI; TOTOBHOCTh U CIIO-
COOHOCTh K 00pa30BaHUIO U CAMOOOPA30BAHUIO HA MTPOTSHKEHUU BCEHl )KU3HU;

JIP 7: 3koJiormyeckoe BOCIHUTAHME: CPOPMUPOBAHHOCTH HKOJOTUUYECKOUN
KYJBTYpbI, IIOHUMAaHUE BJIMSAHUSA COLMAIBHO-IKOHOMUYECKUX MPOLIECCOB HA COCTOS-
HUE MPUPOJHOMN U COLMANBHOM Cpelibl, 0CO3HAaHUE III00AIbHOTO XapaKTepa 3KOJIO0TH-
YECKUX MpoOJIeM; MIIAHUPOBAHUE U OCYILECTBICHUE IEUCTBUI B OKpYKaroUIeh cpesie
Ha OCHOBE 3HAHUs LIEJIENM YCTOWYMBOTO PA3BUTHS YEIOBEYECTBA; AKTUBHOE HENPU-
ATHE AEUCTBHUM, MPUHOCIIINX BPEA OKPYKAIOUIEH CPENE; YMEHHE NPOTHO3HPOBATH
HEOIaronpusITHbIE YKOJIOTMYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JIEUCTBUI, Mpe-
JNOTBpallaTh HX; PACIIMPEHUE OIbITA JIEATEIIBHOCTH JKOJIOTWYECKOW HaIpaBJICHHO-
CTH;

JIP 8. neHHOCTHL HAYYHOr0 MO3HAHUA: CHOPMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU M OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B TOJHUKYJIBTYPHOM MHpPE; COBEPIIEHCTBOBAHUE SI3BIKOBOM M YUTATEIHCKOU
KYJBTYpPBl KaK CpPeACTBa B3aUMOJCUCTBUS MEXIY JIIOAbMU M MO3HAHUS MHPA; 0CO3-
HaHWE LEHHOCTU HAyYHOW JEATENbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOCKTHYIO U
UCCIIEI0OBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

OcBocHUE cojiepKaHusl YIeOHON TUCHUIUIMHBI (HAUMEHOBAHUE OUCYUNTUHBL)
oOecreynBaeT JOCTH)KEHUE OOYYAIOIIUMHUCS CIACAYIOIINX MeTanmpeaMeTHBIX pe-
3ynbratoB (MP) mo ®I'OC COO:
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MP 1. OBiageHue yHUBEePCAJIbHBIMHU Y4eOHBIMH N03HABATEIbHBIMH JEHCT-
BUSIMU:

a) 6azosvle J02uyecKue Oelicmaus. CaMOCTOSITENbHO (POPMYIMPOBATh M aKTya-
JM3UPOBAThH MPOOJIEMy, pacCMaTPUBATh €€ BCECTOPOHHE; YCTaHABIMBATH CYIIECTBEH-
HBII TIPU3HAK WM OCHOBAHUS ISl CPAaBHEHUS, Kiiaccudukanuu U 0000IIeHNUS; oTpe-
JIENATh 1ENH JeSTSIBHOCTH, 33]aBaTh MapaMeTphl M KPUTEPUH UX JTOCTHKEHUS; BbI-
SIBIISITH 3aKOHOMEPHOCTH W MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSIX; BHOCHTH
KOPPEKTHUBHI B JIEATEIBHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEISIM, OIICHU-
BaTh PUCKHU MOCJEICTBUN NIEATEIBHOCTH; Pa3BUBATh KPEATUBHOE MBIIIICHUE TIPH pe-
IIICHUH )KU3HEHHBIX MTPOOJIEM;

0) 0Oazosble uccredosamenvckue Oelicmeus: BIAIETh HaBBIKAMU Y4eOHO-
UCCJIEIOBATENLCKON U MPOEKTHOM JESITeTbHOCTH, HAaBBIKAMU Pa3pelieHus: mpooieM;
CIIOCOOHOCTh U TOTOBHOCTb K CaMOCTOSITEIBHOMY TOHMCKY METOJOB pPEIICHUS MpaK-
TUYECKUX 3a7a4, MPUMCHCHHUIO PAa3JIMYHBIX METOJOB IO3HAHWS; OBJIAJCHUE BUIAMH
JESTEIIBHOCTH 10 IMOJIyYEHHI0O HOBOTO 3HaHHWS, €ro HMHTEpIpeTaluu, rnpeodpasona-
HUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyallMsIX, B TOM YUCJIE MPU CO3/IaHUU
y4€OHBIX U COIHMAIBHBIX MTPOEKTOB; (HOPMUPOBAHNE HAYYHOTO TUIIA MBIIIUICHHUSI, Bia-
JIEHUE HAYyYHOU TEPMHUHOJIOTHEH, KIIIOYEBBIMHU MOHATUAMH U METOJAMH; CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 337]aul B 00pa30BaTEIbHOMN JIEATEIBHOCTH U KU3HEH-
HBIX CUTYalUsIX; BBISIBIISITh IPUYMHHO-CJIC/ICTBEHHBIC CBSI3U M aKTYaJIU3UPOBATh
3aJavy, BBIIBUTATh TUIIOTE3Y €€ PEIICHHS, HAaXOIUTh apIryMEHTHI JJIs JOKa3aTeIbCTBA
CBOMX YTBEPXKICHWI, 3a/1aBaTh MapaMEeTpbl U KPUTEPUU DPEIICHUS; aHATH3UPOBATH
MOJTyYEHHBIE B XOJI€ PEIICHUS 33aJauH PE3yJIbTaThl, KPUTUIECKH OLEHUBATh UX JOC-
TOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHNE B HOBBIX yCIOBHSX; 1aBaTh OIEHKY HOBBIM
CUTYyaIusiM, OIICHHBATh IPUOOPETEHHBIN OMBIT, pa3padaThIBaTh IJIAH PELICHUS MPO-
OJIEMBI C yUETOM aHaJIN3a UMEIOIINXCS MaTepUaIbHBIX B HEMaTEePHAIBLHBIX PECYPCOB;
OCYILIECTBIISATH 1€JIEHANIPABJICHHBIN MOMCK MEPEHOCca CPEJCTB U CIIOCOOOB NEHCTBUS B
poeCCHOHANIBHYIO CPEy; YMETh MEePEHOCUTHh 3HAHMS B MO3HABATEIBHYIO U TPAK-
TUYECKYIO0 OOJIACTH KU3HEACITEIIBHOCTH; YMETh MHTETPUPOBATh 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00JIaCTeH; BBIIBUTATH HOBBIC HJICH, MPEIaraTb OPUTMHAIBHBIC MTOIXO0-
JIbI U PEUICHUS; CTaBUTh MPOOJIEMBbl U 33Jla4yM, JOMYCKAIOIIUe aJbTePHATUBHBIE pe-
HICHUS;

B) paboma ¢ ungopmayuetri. BIaJACTh HaBBIKAMHU TMOJY4YEHUs HWH(OpMAIUU U3
HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISTh MOUCK, aHATU3, CUCTe-
MaTHU3aIUI0 U UHTEPIPETAINIO HHGOPMAITUHN PA3IUYHBIX BUAOB U POpPM IpeIcTaBe-
HUS; CO3[IaBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4eToM Ha3HaueHus uHpopmammu
U 1eJIeBOM ayAUTOpPUH, BHIOMpAs ONTHMAIBHYIO (OpMY MPEICTaBICHHUS M BU3YaJlH-
3allid; OLIEHWBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh WH(POpPMAIUHU, €€ COOTBETCTBUE
IIPABOBBIM U MOpPATbHO-ITHUYECKUM HOpPMaM; HCIIOJIb30BaTh CpPeACTBa MH(OpMAIIH-
OHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKA-
TUBHBIX M OPTaHU3AIIMOHHBIX 33714 C COOJI0/ICHNEeM TPEOOBAHUIM SPTOHOMUKH, TEX-
HUKW 0€30IacHOCTH, TUTHEHBI, PecypcocOepekeH s, MPAaBOBBIX U ITUUYECKUX HOPM,
HOpM MH(GOPMAIIMOHHON 0€301TaCHOCTH; BJIaJIeTh HABBIKAMU PACIIO3HABAHMS U 3aIllu-
ThI HH(OpMaIUK, HHOOPMAITMOHHONW OE30MACHOCTH JIMYHOCTH.
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MP 2. OBiaseHue yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMHU AeHCTBUAMM

a) obwenue: OCYUIECTBISATh KOMMYHUKALIUKA BO BCeX cepax >KU3HU; paclo3Ha-
BaTh HEBepOabHBIE CPENICTBA OOIEHUS, TOHUMATh 3HAYCHUE COIMAJIbHBIX 3HAKOB,
pacno3HaBaTh NPEANOCHUIKH KOH(GIMKTHBIX CUTYallM U CMSAT4aTh KOH(JIUKTHI, Bila-
JETh Pa3IUYHBIMU croco0aMu OOIIEHUS U B3aUMOJIEUCTBUS; apryMEHTUPOBAHHO
BECTU JIUAJIOT, YMETh CMAT4aTh KOH(QIUKTHBIE CUTYallud;  Pa3BEPHYTO U JIOTUYHO
M3JIaraTh CBOIO TOYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coemecmnas OeamenbHOCMb: TOHUMAaTh U HCIOJIb30BATh IPEUMYILECTBA KO-
MaHJHOW ¥ WHIWBHUIyaJIbHOW pa0OOTHI; BRIOUPATh TEMATUKY W METOJBI COBMECTHBIX
JNEUCTBUIN € y4€TOM OOIIMX UHTEPECOB U BO3MOXKHOCTEH KaK/10r0 WIEHA KOJJIEKTHBA,
MIPUHUMATH LEJIM COBMECTHOM NESATEIBHOCTH, OPraHW30BbIBATh U KOOPAWHHUPOBATH
JICUCTBHS MO €€ JOCTHKEHUIO: COCTABIIATH IUIAH JCWCTBUM, PACIpPEICNATh POJU C
y4€TOM MHEHWW yYaCTHHUKOB OOCYXKIAaTh pe3yJbTaThl COBMECTHOW paOOTHI; OICHU-
BaTh KAYECTBO CBOETO BKJIa/a M Ka)XJOT0 YYaCTHUKA KOMaHAbl B OOLIUN pe3ysbTatr
1o pa3pabOTaHHBIM KPUTEPHUSM;  TIpeajararb HOBbIE MPOEKTHI, OIICHUBATH UJIEU C
IO3ULIUA HOBU3HBI, OPUTMHAIIBHOCTH, IIPAKTUYECKON 3HAYMMOCTH; KOOPAMHHUPOBATH
U BBINIOJHATH PaOb0Ty B YCIOBHUSAX PEATbHOTO, BUPTYATbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUSA,  OCYLIECTBJIATH IO3UTUBHOE CTPATETMUECKOE MOBEJICHUE B pas-
JUYHBIX CUTYaIUSIX, IPOSBIATh TBOPUYECTBO U BOOOpaKEHNE, ObITh MHUIIMATUBHBIM.

MP 3. OBiaeHHe YHUBEPCAJIbHBIMHU PEryJsiTUBHBIMHY 1eHCTBUSIMU:

a) camoopeanuszayus: CaMOCTOSITENBHO OCYILIECTBIIATh MO3HABATEIbHYIO €S-
TEJLHOCTb, BBISIBIITH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIC 33/1a4u B
0o0pa3oBaTeILHON ACSATEILHOCTH U >KU3HEHHBIX CUTYyallUsiX; CaMOCTOSATEIBHO CO-
CTaBJIATH IUIAH PEIICHUS MPOOJIEMBI C YUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEM W NPEANIOYTECHUM; 1aBaTh OLIEHKY HOBBIM CHUTYalUsIM; PaCIIUPSThH
paMKu y4eOHOIo MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM; 1eJ1aTh OCO3HAHHBIM
BBIOOp, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTHh 3a PEILCHHE; OIICHUBATH
MPUOOPETEHHBIN OTIBIT; CIIOCOOCTBOBATH (POPMUPOBAHUIO U MIPOSIBICHUIO IIIH-
POKOM 3PYAMIIMU B Pa3HBIX 00JIACTSAX 3HAHUH, ITOCTOSHHO IMOBHIIIATH CBOM 00pa3oBa-
TEJIbHBIN U KYJIbTYPHBIN YPOBEHb;

6) camokoHmpoab: NaBaTh OIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBHI B
JESATENBbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LEJISAM; BJIAJIETh HABBIKAMU I10-
3HaBaTEJIbHOU pe(ICKCHH KaK OCO3HAHHUS COBEPINAEMbBIX IEHCTBUI U MBICTUTEIBHBIX
MPOIIECCOB, UX PE3yJIbTATOB M OCHOBAaHUM; HUCMOJb30BaTh MpUEMbl pedIeKCUu st
OIICHKHM CUTyalluu, BIOOpa BEPHOIO PEIICHUS; YMETh OLICHUBAaTh PUCKU U CBOEBpeE-
MEHHO IPUHUMATh PEIICHUS M0 UX CHUKEHHUIO;

8) IMOYUOHAILHBIY UHMEILIEKM, NPeOnoaazaroujull chopmMupo8aHHOCmyb. CaMO-
CO3HAHUS, BKIIIOYAOIIETO CIIOCOOHOCTh MOHMMATh CBOE MOILMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOIMOHAIBHOU c(epbl, ObITh YBEPEH-
HBIM B ce0e; caMOperyJMpOBaHus, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHUE TPHHU-
MaTh OTBETCTBEHHOCTH 3a CBOE MOBEJECHUE, CTOCOOHOCTH aAanTUPOBATHCS K IMOITHO-
HaJIbHBIM U3MEHEHHSIM U TPOSBISATH TUOKOCTh, OBITh OTKPBITHIM HOBOMY; BHYTPEH-
HEW MOTHMBALIMM, BKJIIOYAIOLICH CTPEMJIEHHME K JOCTHXKEHUIO €U U YCHEXY, ONTH-
MH3M, UHUIIMATUBHOCTh, YMEHHE JECUCTBOBATh, UCXOI U3 CBOUX BO3MOXKHOCTEU; IM-
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NaTHH, BKJIIOYAONIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSIHUE APYTHUX,
YUUTBIBATH €r0 MPHU OCYLIECTBIECHUU KOMMYHHUKALIUU, CIOCOOHOCTh K COUYBCTBHIO U
COIEPEKMBAHUIO; COLIMATIBHBIX HABBIKOB, BKIIIOUAIOIIMX CIOCOOHOCTH BBICTPAaUBATh
OTHOUIIEHUS C APYTUMH JIOJbMHU, 3a00TUTHCS, TPOSBIIATh HHTEPEC U pa3peniaTh KOH-
(IUKTHI,

2) npunamue cebs u opyeux arodetl. IPUHUMATh ce0s1, TOHUMAas CBOM HEJIOCTAaT-
KH U JIOCTOMHCTBA; MPUHUMATh MOTUBBI U apTyMEHTBI JPYTHUX JIOACH MPHU aHAJU3e
pE3yNbTATOB JEATEIbHOCTH; MPU3HABaTh CBOE NPABO W IpPaBO JPYTUX JIIOJAEH Ha
OLIMOKH; pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH IPYTOr0 YEIOBEKA.

TpeboBanusi K mpeAMeTHBIM pe3yJibTaTaM OCBOECHUs 0a30BOro kypca Mame-
MamuKa TOJKHBI OTPaxaTh™:

IIPNel BnajeHwe MeTOJaMU JOKA3aTeNbCTB, aJrOPUTMaMHU DPEIICHHs 3ajady;
yMeHHe (OopMyIUpPOBATH ONMpEACIICHUsI, aKCHOMBI U TEOPEMBI, TPUMEHATh UX, MPO-
BOJUTH JIOKA3aTEIIbHBIC PACCYKICHUS B XOJ€E PELICHUS 3a/1a4;

ITPNe2 ymeHnue onepupoBaTh MOHSATHSAMH: CTENEHb YHUCIA, JOrapudM 4Yuclia;
YMEHHE BBINIOJHATH BBIYUCIIEHUE 3HAUEHUN U MpeoOpa3oBaHUs BBIPAXXEHUN CO CTe-
NEHSAMU U Jlorapudmamu, mpeodpa3oBaHus JPOOHO-PALMOHAIBHBIX BBIPAKEHUI;

ITPNe3 ymeHue onepupoBaTh MOHSATHSAMH: pallMOHAJIBHBIE, UPPAaLMOHAJIBHBIE,
NOKa3aTelbHbIE, CTENEHHbIE, JOrapu(pMUIecKue, TPUTOHOMETPUUECKUE YpaBHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

IIPNed ymeHue onepupoBaTh HNOHATHAMU: (QYyHKUHMSA, HENpEpbIBHAA (DYHKIIMS,
POU3BOJIHAS, NTEPBOOOpa3Has, ONPEAEICHHbIA UHTErpajl; YMEHUE HAXOIUTh IPOU3-
BOJHBIE 3JIEMEHTAPHBIX (YHKUUW, MCIOJb3YS CIPABOYHBIE MaTEpHalbl; HCCIEI0-
BaTh B MPOCTEUIINX CiIy4asX (YyHKIMH HAa MOHOTOHHOCTb, HAXOAUTh HauOOJIbIINE U
HaMMEHbIIIME 3HayeHus1 (YHKLMIA, CTPOUTHh I'paPUKA MHOTOWIEHOB C HCHOJb30Ba-
HUEM anmnapara MaTeMaTHYeCKOro aHalii3a; MPUMEHSITh MPOU3BOJHYIO IPHU peuie-
HUM 33/1a4 Ha JIBW)KCHHE; pPEIIaTh MPaKTUKO-OPUEHTHUPOBAHHBIEC 33J1a4yd Ha Hau-
00JbIlIME M HAUMEHBLINE 3HAUE€HUs, HA HAXOXKJCHUE ITyTH, CKOPOCTU U YCKOPEHMS;

IIPNe5 ymenue omnepupoBaTh MOHATHUAMH: pallMOHAIbHAS (DYHKIHS, MOKa3a-
TenabHass QYyHKIHUS, CTeneHHass GyHKIMS, Jorapupmudeckas QyHKIHS, TPUTOHOMET-
pudeckue GyHKIUU, oOpaTHbie (YHKIIMH, YMEHUE CTPOUTH TpadUKH H3yUEHHBIX
GyHKIMH, UCIONIb30BaTh IpadUKK MPU U3YUYEHUH MPOLIECCOB U 3aBUCUMOCTEH, MpHU
pellleHny 3a7a4 U3 JIpYrux yuyeOHBIX MPEAMETOB U 33aJad U3 peajibHON KU3HU; BbI-
paxkaTb (pOpMyJIaMH 3aBUCUMOCTU MEXK/y BEINYNHAMU;

ITPNe6 ymeHume pemaTh TEKCTOBBIC 3a/a4dl Pa3HBIX THIOB (B TOM YHCIE Ha
MPOLICHTHI, 10U U YacTH, Ha JABM)KEHHE, padoTy, CTOUMOCTh TOBAapOB U YCIIYT, Ha-
JIOTH, 33Ja4i U3 OOJaCTH YINpPaBIEHUS JUYHBIMU U CEMEWHBIMU (PMHAHCAMH); CO-
CTaBJISATh BbIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M UX CUCTEMBI MO YCIOBHIO 3aJa4H,
MCCJIEI0BATh MOJTYYEHHOE PEeICHUE U OLIEHUBATh MPaBI0NOA00HOCTh PE3YIbTaTOB;

ITPNe/ ymenue onepupoBaTh MOHATUSIME: CpeiHee apudMeTHnIecKoe, MearaHa,
HauOoJIbIlIee U HAUMEHBIIIEEe 3HAYCHUs, pa3Max, JUCIEepPCHUsi, CTaHIapTHOE OTKJIOHE-
HUE YHCIOBOro HaOOpa; yMEHHE H3BIIEKAaTh, HWHTEPIPETUPOBATH HH(GOPMALHUIO,
Ipe/ICTaBICHHYIO B TabauIax, Ha JuarpaMmmax, rpaukax, oTpakarollyr CBOMCTBA
pealIbHbIX MPOIIECCOB U SBJICHUH; MPEACTABIAT, MHPOPMAIIHIO C TTIOMOIIbIO TaOJIHNIL
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U IAarpaMM; MCCIEN0BAaTh CTaTUCTUYECKUE aHHBIC, B TOM YHCIIE C IPUMEHEHUEM
rpauuecKkux METOJ0B U DJIEKTPOHHBIX CPEJICTB;

ITPNe8 ymenue onepupoBaTh MOHATUSAMU: CIyYalHBIA OMBIT U CIy4ailHOE CO-
ObITHE, BEPOSITHOCTD CIyYalHOTO COOBITHS, YMEHHE BBIUUCISATH BEPOSTHOCTH C HC-
MOJIb30BaHUEM IpaUUECKUX METOJIOB; MPUMEHSITH (POPMYJIIbI CIOKEHUSI U YMHOXeE-
HUS BEPOSITHOCTEN, KOMOMHATOpPHBIE (PaKkThl U (POPMYIIBI MPU PEIICHUU 3aj1ay; Olle-
HUBATh BEPOATHOCTU PEANbHBIX COOBITUH; 3HAKOMCTBO CO CIIyYalHBIMH BEJTUYHHA-
MU; YMEHHE MPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YHUCET B MPUPO/I-
HBIX ¥ OOIIECTBEHHBIX SIBJICHUSIX;

IIPNeQ ymenue omepupoBaTh MOHATHUSAMHU: TOUYKA, MpAMas, IUIOCKOCTh, IMPO-
CTPaHCTBO, ABYTPAHHBIA yIOJI, CKPEIINBAIOIINECS NPSIMBbIE, MAPAILIEIBHOCTD U IIEp-
NEHIUKYJSIPHOCTh MPSAMBIX U IJIOCKOCTEM, Yrojd MEXAY HPSAMBIMH, YIOJl MEXAY
IPSAMOU Y TUIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSMH, PACCTOSIHUE OT TOYKHU JO ILIOC-
KOCTH, PAaCCTOSIHUE MEXIY MPSAMBIMHU, PACCTOSIHUE MEXAY IIOCKOCTSMH; YMEHHE
UCIIOJIb30BaTh NPU PELICHUU 337a4 U3yYEHHbIE (PAKThl U TEOPEMBbI IUIAHUMETPUH;
YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIET0 MUPA;

ITPNel0 ymenue omnepupoBaTh MOHATHSAMH: MHOTOIPAHHHUK, CEYEHHE MHOIO-
rpaHHUKa, Ky0, napajuiejenunes, npusma, nupamuaa, Gurypa u NoBepXHOCTh Bpa-
HICHUS, IIMHAP, KOHYC, ap, chepa, ceueHus: GUrypsl BpalleHUs, MJI0CKOCTh, Ka-
catomtasicst cepbl, LIWIMHAPA, KOHYCa, IIOLAAb TOBEPXHOCTU MUPAMUIbI, IPU3MBI,
KOHYyCa, HWINHJIpA, IIomaab chepbl, 00beM Kyda, MpsIMOYTOJIbLHOTO Mapasiesienu-
neja, TUpaMuIbl, TPU3MBbI, [IMIIMHIPA, KOHYCa, 1Iapa; yMEHUE U300pakaTb MHOTO-
TPAHHHMKYU U MOBEPXHOCTH BPAILCHUS, UX CEUYEHHUS OT PYKH, C IOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB; YMEHHE PACIIO3HABATH CHMMETPHIO B IPO-
CTPaHCTBE; YMEHHUE PACIIO3HABATH ITPABWIBHBIE MHOTOI'PAHHUKH,

IIPNell ymenue onepupoBaTh NOHATUSAMU: IBUKEHHUE B IPOCTPAHCTBE, MOA00-
Hble (PUTYpBI B IPOCTPAHCTBE; UCIIOJIB30BATh OTHOIICHUE TUIONIAAEH MOBEPXHOCTEN
1 00EMOB TTOI00HBIX (DUTYP TIPU PEIICHUH 3a]1a4;

IIPNel2 ymeHue BBIYUCIATH T€OMETPUYECKHE BEIUYUHBI (UTMHA, YTOJ, TJIO-
11a/1b, 00BEM, IJIOLIA/Ib TIOBEPXHOCTH), UCIIONb3Ys U3YUEHHbIE (POPMYJIIBI U METO/IbI;

ITPNel3 ymenue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOP/IU-
HaT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPJAUHATHl BEKTOPA, CKASIPHOE NPOU3BEACHUE,
yroJa MEXIy BEKTOpaMH, CYMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YHCIIO; HAXO-
JUTh C TIOMOIIbIO U3YYEHHBIX (POPMYJT KOOPJUHATHI CEPEIMHBI OTPE3Ka, PACCTOSIHHUE
MEXIY JBYMSI TOUKaMHU;

IIPNel4 ymenue BbIOMpPATHh MOAXOISIINI U3YYEHHBIM METOJ IJisl PEIICHHS 3a-
Jla4yM, pacro3HaBaTh MaTeMaTuyeckue (akTbl U MAaTEMATUYECKUE MOJIENH B MPUPO/I-
HBIX ¥ OOILIECTBEHHBIX SIBJICHHSX, B UICKYCCTBE; YMEHHE MPUBOIUTH IPUMEPHI MaTe-
MAaTHYECKUX OTKPBITUN POCCUMCKON U MUPOBOM MaTeMaTUYECKON HAYKHU.

B cooTBercTBUM ¢ Pabouel mporpaMMoii 10 BOCIIUTAHUIO JaHHAS JTUCIUILIMHA

CIOCOOCTBYET Pa3BUTHIO CICAYIOIIMX JTHYHOCTHBIX pe3ynbratoB (BJIP):
BJIP Nel Oco3Hnaromiuii ce0s TpakIaHMHOM M 3alITUTHUKOM BEJIUKOW CTPaHBI.
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BJIP Ne2 [lposBASIOUINIT aKTHBHYIO TPaXKIAHCKYIO TO3ULHMIO, JAEMOHCTPH-
pYIOLMKA TPUBEPHKEHHOCTh MPUHIMUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH,
PKOHOMMYECKN AKTUBHBIM M YYACTBYIOIIUM B CTYJEHYECKOM U TEPPUTOPHUAIBHOM
CaMOYIIPaBJICHUH, B TOM YHCJI€ HAa YCIOBUSAX JOOPOBOJIBYECTBA, MPOAYKTUBHO B3au-
MOJCUCTBYIOIIMI U YY4aCTBYIOIIMI B JIEATEIbHOCTH OOIIECTBEHHBIX OpraHU3AIIMM.
MIOJTHOE Ha3BaHUE

BJIP Ne5 JleMOHCTpUPYIOMIMIA TPUBEPKEHHOCTh K POJIHON KYJbType, UCTOPHU-
YECKOM MaMATH Ha OCHOBE J100BU K PoauHe, pogHOMY Hapoly, MaJIoi pOJIMHE, ITPHU-
HATHUIO TPAAULIMOHHBIX [IECHHOCTEH MHOTOHAIMOHAIBHOTO Hapoaa Poccun.

BJIP Ne/ Oco3Haomuii TpHOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA; yBa-
KAIOUIN COOCTBEHHYIO M UYXYI0 YHUKAJIbHOCTb B Pa3JIMYHBIX CUTYallUsIX, BO BCEX
dbopMax 1 BUAX AESITEIbHOCTH.

BJIP Ne8 [lposiBistiomuii ¥ AEMOHCTPUPYIOIINH YBaXKEHHE K MPEACTABUTEISAM
Pa3IMYHBIX ATHOKYJBTYPHBIX, COLIMANBHBIX, KOH(PECCHOHANBHBIX M HMHBIX TPYMII.
ConpuyacTHBI K COXPAaHEHUIO, NMPEYMHOKEHUIO M TPAHCISLUUU KYJIbTYPHBIX Tpa-
JULHANA U LIEHHOCTEN MHOTOHAIIMOHAIIBHOTO POCCUICKOI0 TOCYAapCTBa.

BJIP Nell IlposBisionuii yBaxeHHWE K 3CTETHUYECKUM IIEHHOCTSAM, 00Jajaro-
IIUH OCHOBAMHU DCTETUYECKOMN KYJIbTYPBI.

BJIP Nel2 Tlpunumaromuii ceMeiiHbIe IIEHHOCTH, TOTOBBIM K CO3JJaHUI0 CEMbHU
U BOCIIUTaHUIO JIETEH; JEMOHCTPUPYIOLIUN HENPUIATHE HACUIIAA B CEMbE, YXOJa OT
POIUTENBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHWH CO CBOMMM JIETBMHU U UX
(bUHAHCOBOTO CO/ICPKAHMUS.

BJIP Nel4d I'oToBbIN COOTBETCTBOBAThH OXKUJIAaHUSIM paboToAaTese: MPOEKTHO-
MBICIISIIINNA, 3(PPEKTUBHO B3aUMOACHCTBYIOUIUI € YiI€HAMH KOMaHJIbl U COTPYIAHU-
YalOlUK C APYTUMH JIIOJbMH, OCO3HAHHO BBIMOIHSIOMUN IpodecCHOHaIbHbIE TPe-
OOBaHMsI, OTBETCTBEHHBIN, MYHKTYaIbHBINA, JTUCUUIUTMHUPOBAHHBINA, TPYI0IIOOUBBIH,
KPUTUYECKN MBICISIIMNA, HALEJICHHBIM HAa JOCTUKEHUE IOCTABJICHHBIX LIEJIEH; Jie-
MOHCTPHUPYIONTUN MTPOHECCHOHAIBHYIO )KU3HECTOMKOCTD

BJIP Ne2?2 [1nanupoBath ¥ peain30BhIBaTh COOCTBEHHOE MPOdhecCuOHATBFHOE U
JUYHOCTHOE Pa3BUTHE B YCIOBUAX MU3MEHEHMsI SKOHOMUKH B OpeHOyprckoit obmac-
TH

BJIP Ne23 Wcnonb3oBaTh WH(GOPMAIIMOHHBIE TEXHOJOTHH B TIPO(EeCcCHOHANb-
HOU JIESITEJIbHOCTH.

BJIP Ne27 I1posiBneHre TEPIUMOCTH U YBAKECHHS K 00bIUasM U TPAIUIIUSAM Ha-
ponoB Poccun u pyrux rocynapceTs, CIOCOOHOCTH K MEXHALIMOHAIBHOMY M MEX-
KOH(peCCHOHAIBLHOMY COTJIACHIO

BJIP Ne30 IIposiBiarh 100pokenaTeNnbHOCTh K OKPYXKAIOUINM, JIEITUKaTHOCTD,
YyBCTBO TaKTa U TOTOBHOCTh OKa3aTh YCIYTy KaKJAOMY KTO B HEH HYXKIAETCH.

5.CTPYKTYPA Y COJIEP)KAHUE YYEFHOU JUCIUILIVHBI

Auire0pa U HaYaJIa aHAJIN3A
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IToBTOpenne. Pemenne 3amay ¢ HMCMOJB30BAHUEM CBOMCTB YHMCEI U CHCTEM
CUMCIICHUS, JAEIUMOCTH, JOJIEM M 4YacTed, NPOLIEHTOB, MoAyJjen uucen. Pemenne
3alady  C UCIHOJIb30BAaHUEM CBOWCTB CTEIIEHEM M KOPHEW, MHOI'OYJICHOB,
npeoOpa3oBaHUli MHOTOYJICHOB W JPOOHO-pallMOHAIBHBIX BBIpaXKCHHU. PerieHue
3a/lad C MCIOJIb30BaHUEM TI'PaLyCHONM Mephl yriia. Moaysib 4uMclla U €ro CBOWCTBA.
Pemenue 3ana4 Ha JBM)KEHHE U COBMECTHYIO pabOTy, CMECH U CILIABbI C MOMOLIBIO
JUHENHBIX, KBAJAPATHBIX M JPOOHO-PALMOHAJIBHBIX YPAaBHEHUH W HUX CHCTEM.
Pemenue 3a1a4 ¢ NOMOLIBIO YHUCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OIHOU
NIEPEMEHHOM, C MPUMEHEHHEM H300paKEHUSI YMCIOBBIX MPOMEXYTKOB. PemnieHue
3a/lady C MCIOJIb30BAaHMEM 4YHUCIOBBIX (PYyHKIMI M ux rpaduxoB. HcnonbszoBaHue

CBOMCTB M TIpaUKOB JIMHEMHBIX U KBAJAPATUYHBIX (PYHKIUNA, OOpaTHOU

IPONOPLUUOHATIBHOCTH U (PYHKLIMHU y=vX. I'paduueckoe penieHre ypaBHEHHH U
HepaBeHCTB. lcmonp30BaHHWE omnepanyvii HaJ MHOXKECTBAMU W BBICKA3bIBAHUSAMM.
Hcnonp30BaHre HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM, YHCIOBBIX
IPOMEXYTKOB, UX 00BEAMHEHUN U mnepeceueHuid. [IlpuMenenue npu pemeHnn 3aaay
CBOMCTB apu(PMETHUECKOW M TE€OMETPUYECKOM MPOrpecCHd, CYMMHUPOBAHUS
OECKOHEUHOU CXOAAIIENCS FeOMETPUUECKOM MPOTrPECCUH.

MHoxecTBa (YHCIIOBBIE, TE€OMETPUYECKUX (Uryp). XapakTepuCTUUECKOE
CBOMCTBO, 3JIEMEHT MHOXECTBa, MycTo€ MHOXECTBO. CIOCOOBI 3a/laHUsi MHOXKECTB
[TogmuoxkecTBO. Omepauun Haja MHokecTBamu. Kpyru Oitnnepa. Koneunsie u
OECKOHEYHbIE, CYETHBIE U HECUETHBIE MHOYKECTBA.

VcTrHHBIE U JTO’KHBIE BBICKA3bIBAHUS, ONIEPALIMM HaJ BbICKa3bIBaHUAMU. CBsI3b
BBICKA3bIBaHUI C MHOKecTBaMU. KBaHTOpBI CyIIeCTBOBAHMS M BCEOOLTHOCTH.

Pemienne nornyeckux 3azad ¢ MCNOJIb30BAHUEM KPyTroB DWiepa.

YmozakmtoueHust. OO0OCHOBaHMS U JI0KA3aTeIbCTBO B MaTeMaTHKe. TeopeMsl.
Buapl MaTtemaTuueCcKuX yTBEPKIACHUM.

Pannannas Mmepa yria, TPUTOHOMETPHUYECKAS OKPY’KHOCTb.
Tpuronometrpuyeckue GyHKIUU yucesl U yriaoB. Dopmynbl NpUBEACHUS, CIOKEHUS

TPUTOHOMETPUUECKUX (YHKLIMMA, (HOPMYJIbl ABOMHOTO M TOJOBHHHOTO apryMeHTa.
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[Ipeobpa3oBanne CyMMbl, pa3HOCTH B TPOU3BEACHHE TPUTOHOMETPHUUECKHUX
byHKIMi, 1 HA00OPOT.

Hymu  QyHKuMHM, NOpOMEXYTKH  3HAKONOCTOSIHCTBA,  MOHOTOHHOCTb.
Haubonpimee u nHauMeHbliee 3HadeHue ¢yHkuu. llepuonnueckue ¢QyHKIMU U
HauMEHbIIUKA 1epuoJ. YeTHble M HEYeTHblE (PYHKIMH. TpPUrOHOMETPUYECKHE
(YHKIIMM YKCIOBOIO apryMeHTa y=cosx, y=sinx, y=tgx, y=ctgx. CBoiicTBa u
rpauKy TPUTOHOMETPUUECKUX (YHKITHI.

OObpaTHble TpUrOHOMETpHUYECKHUEe (PYHKINHU, UX TIaBHbIC 3HAYEHUS, CBOWCTBA U
rpaduku. TpuroHomerpuueckue ypaBHeHUA. OIHOPOAHBIE TPUTOHOMETPUUECKHE
ypaBHEHHMs. Penmienne mpocTenmmx TPUTOHOMETPUYECKUX HEpaBEeHCTB. [IpocTeimme
CUCTEMbI TPUTOHOMETPUUYECKUX YPABHEHUM.

Crenenp ¢ IEWCTBUTENBHBIM MOKA3aTENEM, CBOMCTBA creneHu. lIpocrenmme
MOKa3aTelIbHbIE YpaBHEHUs U HepaBeHCTBa. [lokazarenbHas QpyHKIMS U €€ CBOMCTBA
u rpaduk. Yucno € u GpyHKIus y=e*.

Jlorapudm, cpoiictBa norapudma. JlecsITUUHBIN U HATypajdbHBIN JOorapudMm.
[IpeoOpa3zoBanue jgorapu(pMuUUYecKux BblpaxkeHUH. Jlorapudmuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUSA U €€ CBOMCTBA U rpaduK.

CrenenHast pyHKIUS U ee CBOMCTBa U rpaduk. MppanuoHanbHble ypaBHEHUS.

IlepBuuHbIE TPEACTABIECHNSI O MHOYKECTBE KOMIUIEKCHBIX YMCElN. [lelicmeus ¢
KomnaekcHbiMu yucnamu. Komnnexcno conpsscennvie uucaa. Mooyne u apeymenm
yucna. Tpueconomempuueckas ¢popma xomnaexcHoz2o uucia. Pewenue ypaenenui 6
KOMNJEKCHbIX YUCTAX.

Meron uHTEpBaJIOB ISl pelieHusi HepaBeHCTB. [IpeoOpas3oBanusi rpaduxoB
(GyHKUMNA: CABUT, YMHOXKEHUE HA YHCJO, OTPAKEHUE OTHOCUTEIBHO KOOPIMHATHBIX
oceir. ['paduueckme wmeTonbl pelieHUsT YpaBHEHHM M HepaBeHCTB. Perenue
YPaBHEHUH U HEPABEHCTB, CONEPKALIUX IEPEMEHHYIO MO/ 3HAKOM MOJIYJIS.

CucreMbl OKa3aTeNbHBIX, JIOTAPUPMUUECKUX U UPPALMOHATIBHBIX YPABHEHUH.
CucTteMbl OKa3aTeIbHbBIX, JOTapU(PMUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

B3aumHuo oOpathbie GyHkuuu. ['paduku B3auMHO 0OpaTHBIX (QYHKIIUH.
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@opmyna bunoma Hviomona. Teopema Buema, meopema besy. Ilpusooumvle u
Henpugooumvlie MHo2ounenvl. (OcHosHasi meopema  ancedpel.  Juogpanmoswl
ypaenenus. Llennvie Opobu. Teopema Depma o cymme K8aopamos.

YpaBHEHUS, CUCTEMBI YPAaBHEHUH C TapaMETPOM.

[lonsitue npenena ¢yHKuMU B  Touke. HenpepbIBHOCTh  (QYHKIHUU.
Hudbdepenuupyemocts bynkuuu. [IpousBoanas pynkuuu B Touke. KacarenbHas k
rpadpuxy ¢yakunuu. [eomerpuueckuii U (U3NYECKUH CMBICT TMPOU3BOIHOIA.
[TpousBoanbie anemeHTapHbIX QyHKIUH. [IpaBuna nuddepenirpoBanus.

Bropas npousBoHas, €€ reOMeTpHIeCKUil U GPU3NYECKUN CMBICI.

Touku 3kcTpemMyMa (MakcuMyma U MUHUMyMa). VccienoBanue 3ieMeHTapHbIX
(GYHKIMI HA TOUKH IKCTpEMyMa, HauOoJblllee U HAUMEHbLIEE 3HAUEHUE C MTOMOIIBIO
NpPOU3BOAHOU. [locmpoenue epaguroé @ynkyuti ¢ nOMOWBIO NPOU3BOOHBIX.
IIpumenenue npouseoonoil npu pewernuu 3aday. Ilepsoodpasnas. HeonpeneneHHbIN
unterpan. IlepBooOpasubie 3nmeMeHTapHbIX (yHKIME. [lnomans KpuBOIMHEHHOU

tpaneuuu. ®opmyna Hetotona-Jleitonuna. OnpeneneHHblid UHTErpall.

I'eomerpus

[ToBropenne. Pemienne 3amad C MCHOJB30BaHUEM CBOWMCTB (QUTYp Ha
IJIOCKOCTU. PelreHne 3aza4 Ha JOKa3aTeIbCTBO U IIOCTPOCHUE KOHTPIPUMEPOB.
[IpruMeHeHne MPOCTENIINX JIOTHYECKUX MpaBWI. Pemienue 3amad ¢ UCnoJb30BaHUEM
TEOpPEM O TPEYrOJbHUKAX, COOTHOIICHU!N B MIPSIMOYTOJIbHBIX TPEYTOJbHUKAX, (PAKTOB,
CBS3aHHBIX C YETHIPEXyrojbHUKaMH. PelieHue 3amad ¢ MCHOJb30BaHUEM (DAKTOB,
CBA3aHHBIX C OKPYXXHOCTSIMH. PelmieHne 3agad Ha U3MEPEHUS HaA IUIOCKOCTH,
BBIUMCICHUSI JUIMH W Iulouaned. Pewenue 3a0au ¢ nomMowwblo 6eKmopos u
KOOpOuHam.

Harnsannasa crepeomerpus. [Ipusma, napamienenunesn, nupamuaa, TETpadap.

OCHOBHBIE MOHATUSA T€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU H
CJIEICTBUS U3 HUX.

[TocTtpoeHnne ceyeHnii MHOTOTPAHHUKOB METOAOM ciefoB. lleHTpanbHOE

npoekTupoBanue. IloctpoeHue ceyeHnit MHOTOIPaHHUKOB METOI0OM IIPOECKIUH.
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CkpeluBaronecs: NpsiMple B IPOCTPAHCTBE. YTOJ MEXAY HUMU. Teopemsl O
NapaJyIeIbHOCTH NOPSIMBIX M IUIOCKOCTE B mpocTpaHcTBe. llapamnensHoe
NPOEKTUpOBaHUE U u300paxkeHue Quryp. IlepneHaUKYyIIpHOCTh MNPAMOU U
10ckocTi. OpToroHanbHOE npoekTupoBanue. HakinonHusle n npoeknuu. Teopema o
TpeX NEPHEHAUKYISAPaX.

Buowvr mempasopos. Opmoyenmpuueckuti mempa’op, KapKacHvlii mempasop,
pasnocpanublii. mempad’dp. IlIpsamoyzonvuviti mempal’dp. Meouanvl u Oumeouamvl
mempasopa.

Jlocmpausanue mempa’opa 0o napanienrenuneoaq.

Paccrosinug mexay ¢urypamu B npocTtpanctse. OOImMiA NEPHEHAUKYJIIAP IBYX
CKPELIMBAOIINXCS IPSIMBIX.

Yrnelt B mpoctpaHcTBe. lleprneHauKymnsipHble  IUIOCKOCTH.  [lnowaow
opmoeonanvHou npoexyuu. llepnenouxynapHoe ceuenue npusmul. TpexepauHwviii u
MHO202paHHblU y201. BUIBI MHOTOTPAHHUKOB. Paseepmiu MHO202PaAHHUKA.

Teopema Ounepa. 1lpaBunbHble MHOTOrpaHHuku. lIpusma. Ilapamrenenunen.
CaoiictBa mnapamienenunena. IIpsamoyronbHslii napamienenunen. HakaoHHbIE
MIPU3MBI.

[MTupamuga. Buasl nupamu. eMeHThI TpaBUIIbHOW TupaMuibl. [Tupamuasl ¢
PaBHOHAKJIOHEHHBIMH peOpaMu U TPaHsIMHU, UX OCHOBHBIE CBOWCTBA.

[1nomaam noBepXHOCTE MHOTOTPAHHUKOB.

Tena Bpaienus: IIMHAP, KOHYC, map U chepa. CeueHus MUINHIPA, KOHyca
u mapa. [1lapoBoii cermeHT, mapoBoii CJIOH, IIAPOBOM CEKTOP (KOHYC).

VYceuenHas nupamuaa U yCeUeHHbIH KOHYC.

KacarenpHble mnpsiMble W IUIOCKOCTH. BrucanHble M omnucaHHble chephl.
Bekropel u koopauHatel. CymMa BEKTOPOB, YMHOKEHUE BEKTOpPA HA YHUCIO. YTOJI
Mexay BekTopaMu. CKkansipHOE IPOU3BEIACHUE.

VYpaBHeHue miockocTu. PopMmyna pacCTOSHHUS MEXIAY TOYKAMH. Y PaBHECHHE
cdepsl.

[Tonsitue o6bema. OOBemMbl MHOTOTpaHHUKOB. OOBEMBI TENn BpalleHUS.

Axcuomovl obvema. Bvleoo popmyn ob6vemos npamoy20nabHO20 Hnapaiieienuneod,
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npusMbl U NUPaAmMuosl. Popmynvl 018 HaxodxcoeHus 0ovema mempal’opa. Teopemwvl 06
OMHOWEHUAX 0OBEMOS.

Ipunooicenus unmezpana K 6blUUCIEHUIO 00bEMO8 U HNOBEPXHOCMEl mell
spawenus. Ilnowaow cgepuueckoco nosica. Odbvem waposoeo cnos. llpumenenue
00veM08 npu peueHuu 3a0au.

[Tnomans chepsl.

Paszeepmxa yununopa u konyca. Ilnomaap moBepXHOCTH MWIMHIPA U KOHYCA.

KomMOuHauy MHOTOrpaHHUKOB U TEJ BpalllCHUS.

[Tono6ue B mpoctpancTBe. OTHOIIEHHNE 00BEMOB M ILIOINIA/IEH MOBEPXHOCTEMN
NoJI00HBIX (UTyYp.

lsudicenusi 8 npocmpancmee: napanienbhbill NepeHoCc, CUMMEMPUS OMHOCUMETILHO
NIOCKOCIMU, YEHMPATbHASL CUMMEMPUsl, NOBOPON OMHOCUMENLHO NPSMOII.

lIpeobpaszosanue nooodus, ecomomemus. Pewenue 3adau na niockocmu c

UCNoJIb306aAHUEM cmepeomMempudecKux Memooos.

BeposATHOCTH M CTATHCTHKA, JIOTUKA, TEOPUSA I'PA(OB U KOMOMHATOPHUKA

[loBropenne. Hcnonb3oBaHue TaOIWI] W JAMArpamMM JJid TPEACTaBICHUS
JNaHHBIX. PeleHne 3a1a4y Ha NPUMEHEHUE ONMCATEIbHBIX XapaKTEPUCTUK YHUCIIOBBIX
HaOOPOB: CpPEeIHUX, HAUOOJIBIIET0 U HAUMEHBIIIETO 3HAYCHUs, pa3Maxa, JUCIIEPCUU U
CTaHJAAPTHOTO OTKJIOHEHMs. BbIUKMCIIeHHEe 4YacTOT UM BEPOSTHOCTEH COOBITUM.
BelunciieHne BEpPOSITHOCTENM B OIBITaX C PAaBHOBO3MOYKHBIMHU DJIEMEHTAPHBIMU
ucxogamu.  Hcnonb3oBaHue  KOMOMHATOPUKUA.  BbluucieHue  BepoOsITHOCTEM
HE3aBUCUMBIX coObITUN. Mcnonb3oBaHue (QOpPMyYIbI CIOXKEHUS BEPOSTHOCTEM,
auarpaMmm Jiiepa, AepeBa BeposTHOCTEH, popMyiibl bepHyiu.

VYcnoBHast BeposATHOCTH. lIpaBuio ymHOXkeHus BepositHocTend. Dopmyna
nojHou BepositHocTu. Dopmyna barieca.

JluckpeTHple  ciaydalHbIE BEIMYMHBI M pacnpeneneHusa. (CoBMeECTHbIE
pacnpenenenus. PacnpeneneHue CyMMbl M IPOU3BEICHHS HE3ABUCHUMBIX CIyYalHBIX
BEJIMYMH. MareMarndyeckoe OKHWJIAaHWE U JUCHEPCUs CIIyYalHOW BEJIMYWHBI.

MaremMaTtudeckoe OXKHAAHUC U JUCIICPCUS CYMMBI CHy‘IaI\/’IHBIX BCJINYHH.
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bunapnas ciyuainnas BenuuuHa, pacupenenenue bepnymmu. I'eomerpudeckoe
pacrpenenenue. buHoMuanbHOE pacmpenesieHne M e€ro CBoucTBa. HenpepbiBHbBIE
ciy4yaliHble Benu4uHbl. [IMOTHOCTH BepoSTHOCTH. DYHKIUSA pacnpeesCHHUs.
PaBHOMEpHOE pactpeiesieHue.

HopmaneHoe pacnipenenenue. @ynkuus Jlamnaca. [lapameTpsl HOpManbHOTO
pacnpeneneHusd. I[Ipumepsl ciiydallHbIX BEIWYMH, NOJAYUHEHHBIX HOPMAaJIbHOMY
3aKOHY (MOTPENTHOCTh UBMEPEHUM, POCT YETIOBEKA).

KoBapuanus aByx ciuydailHeix BenuuuH. [loHsatne o koadduimente

koppemsitiu.  CoBMecTHbIEe  HAOMIOACHHWS ~ JABYX  CIHyYaWHBIX  BEJIMYMH.
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7. MIPUMEPHBIE TEMbI UHIANBUAY AJIBHbBIX ITPOEKTOB

BexTopsl: 3aueM oHU HaM?

3aragounblie rpaduku

WNuTerpan u ero npuMeHEeHUE B KU3HU YEIIOBEKA.
KomriekcHble 4ncia U ux posib B MaTeMaTHKE

JIuct Mebuyca - ynuBUTEIbHBIA 00BEKT UCCICTOBAHUS
['eomeTrpuueckue Gurypsl B Au3aitHe TPOTYapHOU IUTUTKH.
['eomerpuyeckue purypbl B COBpEeMEHHOM MHPE
I'eomeTpus B apXuTEKType 31aHUN U COOPYKEHUN

. Koopaunatel BOKpyT Hac

10 Benukue maTemMaTHKU APEBHOCTH

11.'eomeTpusi MHOTOTPAaHHUKOB

12.I'pacduku 351eMeHTapHBIX (PYHKIIMI B pUCYHKAX
13.3araaku nmupaMuIbl

14.Benukue MaTeMaTUKU U UX BEJIMKUE TEOPEMBI.
15.3ameuarenbHble MaTEMaTHYECKUE KPUBBIE: PO3bI U CITUPAIIH.
16.MHoronvkas CMMMETPHS B OKPY>KalOIIeM HaC MUPE
17.T1apkeThl, MO3arKa U MaTeMaTu4yeckuii Mup Mapuyca Diiepa
18.2nnwrc.

19.JIorapudmsr BOKpYT Hac.

20.Mopa u reomMeTpus.

21.38 momyraeB Wi KaKk U3MEPUTH CBOM POCT.

22.bBICTpBIN cueT 0e3 KabKYJIATOpA.

23.ButamMuHBI 1 MaTeMaTHKa.

24.T'eomeTpust BOKPYT Hac.

25.]1aTel 1 CyABLOBI.

CoNOOR~ODE



8. BOITPOCHI JIA TIOAT'OTOBKU K
JNOOEPEHIIMPOBAHHOMY 3AYETY/OK3AMEHY

1. KommuiekcHbie yucia. X OCHOBHbBIE MOHATHS, TEOMETPUUYECKAs] UHTEPIpETa-
U

2. Apudmernyeckue NeHCTBUS HAJl KOMILIEKCHBIMU YUCIIAMH.

Panuannas mMepa yria, eIMHUYHAs OKPY>KHOCTh. DOpMYIIbI IEpexo1a OT OJTHOM

MEpbI U3MEPEHUS yTiIa K IPYTOM.

Tpuronomerpuieckue GyHKIIMY YHCIOBOTO apryMeHTa (sina, tga, cosa, ctga).

ToxnecTBennble npeoOpa3oBanus. [Joka3zaTenbCTBO TOXKIECTB.

Kopens N-011 cTenenn u ero CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM [TOKA3aTeNIEM U €€ CBOMCTBA.

Jlorapudms! 1 ux cBoiicTBa. JlecATUYHBINA U HATYPAJIBHBIN JOTapU(MBI.

. Onpenenenue uncioBoil pynkuuu. E€ cBoiicTBa U BUIBI.

10 UetHsble 1 HeyeTHbIC DyHKIMK. Bo3pacTtanue u yobiBaHHe QYHKITU.

11.TpuronomeTpuueckue GyHKIUU Y=SINX U y=tgX, UX CBOWCTBA U IrpauKH.

12. Tpuronomerpruyeckue PyHKIIUU Y=COSX U y=ctgX, UX CBONCTBA U TpadUKHu.

13.006parHble TpuUroHoMeTrpuieckue GYHKIMM apKCHUHYyca, apKTaHreHnca. Ix
CBOICTBa U TpaduKHu.

14.06patHble TPUTOHOMETPUYECKHE (PYHKIIMU apKKOCHHYCA, apKKOTaHreHca. Mx
CBOICTBa U TpadUKu.

15.TToka3aTenbHast pyHKIMS, €€ CBOMCTBA U TpaduK.

16.Jlorapudmudeckast GyHKIHs, €€ CBOMCTBA U TpaduK.

17.I'padux ¢pynkuuu. [IpeoOpazoBanue rpapukos.

18.Pemenue IIPOCTENIIINX TPUTOHOMETPUUECKUX ypaBH-
HU SiNt=a, cost=a, tgt=a u Cctgt=a u Bce yacTHBIC CaydaH.

19.Crioco0sl pelieHrst TPUTOHOMETPUUECKUX YPaBHEHUH.

20.Pemenue MPOCTENIINX TPUTOHOMETPHUUECKUX Hepa-
BEHCTB: COSt=a u CoSt=a, tgt=a u tgt-a.

21.PeiieHue MPOCTEHIINX TPUTOHOMETPUYCCKUX HepaBeHCTB: Sint=a u Sint-a,
ctgt=a u ctgt=a.

22 .Upparmonanbhbie ypaBHeHHs. CITOCOOBI MX PEIICHMUS.

23.11oka3aTenbHbIe YpaBHEHUS U UX CIIOCOOBI pEIICHNUE.

24.TlokazaTenapbHbIC HEPABEHCTBA U METOBI UX PEIICHUSI.

25.JlorapuMuyeckre ypaBHEHUS U UX PELICHHUS

26.Crioco0sbI penieHus JorapuMUIEcKuX ypaBHEHHIA.

27 JlorapuMuyeckrie HEpaBeHCTBA U METOJIbI UX PEIICHHUS.

28.IlonsiTue o mpenesie B TOYKE U Ha OCCKOHEUHOCTH, BBIUHUCIICHHE TPEEIIOB,
CBSI3b MPEAEIIOB C ITPOMU3BOJIHOM.

29.1lonsatre o mpou3BoaHON (YyHKIMH, (PU3UIECKUNA U TEOMETPUUECKUN CMBICIT
MTPOU3BOJHOM.

30.HenpepsiBHOCTH PYHKITHH, €€ CBSA3H C MPECTAMH.

31.1Tpon3BOHBIE OCHOBHBIX AIEMEHTAPHBIX (DYHKITHIA.

32.11paBusia BEIYUCIICHUS POU3BOTHBIX

w
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33.1Ipon3BoHBIE CIIOKHOU

34.KacarenbHas k rpaduky GyHKIUH, €€ T€OMETPUUECKUN CMBICI. YTOI MEXIY
KacaTeJIbHON U rpaduKoM (yHKIIUH.

35.YpaBHenue kacarenbHol. [IpaBuno HaxoXKaeHUE ypaBHEHUsI KacaTeabHOM JIs
(YHKIIUU B TOUKE.

36.BTropas mpousBoiHast U €€ GU3UIECKHUI CMBICIT.

37.1lpu3zHaku Bo3pactaHust U yObIiBaHus (QyHKIuU. [IpaBuino HaxoxJIeHUs MpPO-
MEXYTKOB BO3pacTaHus U yObIBaHUS (DYHKITUN

38.Kputnueckue Touku (PyHKITUH, TPU3HAKK MaKCUMyMa U MUHUMYyMa (QYHKITHH.
[IpaBuio HaxXOXKACHHS TOUEK IKCTPEMYMY.

39.UccnenoBanne PyHKIMUNA U TOCTPOCHUIO IPapUKOB.

40.Haubonpiiee 1 HauMeHbIlIEe 3HAYCHHUS (PYHKIHHM Ha mpoMmexyTke. [IpaBuio
HAXO0XKJIEHUSI HaWOOJBIIETO M HAMMEHBIIEro 3HAUYeHUN (YHKIUU HA TpoMe-
KYTKE.

41.Omnpenenenue nepBoodbpazHoii. OCHOBHOE CBOMCTBO NepBooOpazHoil. [lepBo-
oOpa3HbIe 2JIEMEHTAPHBIX (DYHKIIHIA.

42 TlpaBuiia BeIYUCIICHUS IEpBO0Opa3HbIX. [lepBooOpa3Has cioKHOM GHyHKIIUU.

43.HeomnpeneneHublii MHTErpai u ero cBoiicta. [IpaBuna unterpupoanus. Tab-
JIUIa UTHTETPaJIoB.

44 Tlonstue 06 omnpeaeneHnoM unterpaie. opmyna Hetotona-JlenoHuma

45.11nomanb KpUBOJMHENHOMN TpaIeluu.

46.Haxoxaenne miomnaad Gurypsl, OrpaHAICHHON JaHHBIMH JTUHUASMH.

47 1lpumepsl NpUMEHEHHs MHTErpana B pusuke u reometpun (OOBEM TeEN).

48.0cHOBHBIC TIOHATHUS JIEMEHTOB KomMOuHaTopuku. OOmme mpaBmiia KOMOWHA-
TOPHUKHU

49.TlepecranoBku. Pasmemenus. CoueTaHusl.

50.bunom Hetorona. Tpeyronpauk [Tackans.

51.0cHOBHBIEC IOHATHS CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3
HUX.

52.ITapamienbHOCTh MPSIMBIX B TIpOCTpaHCTBe. [lapannenbHOCTh MPSMOM U TIOC-
KOCTH.

53.[TapamienbHOCTh ABYX II0ckocTel. CBOMCTBA MapaiIeIbHOCTH TUIOCKOCTEH.

54.IleprieHIUKYISIPHOCTD MPSMBIX B MpocTpaHCcTBe. [lepneHAnKyIsIpHOCTD TIps-
MOM U IIJIOCKOCTH.

55.1leprieHAUKYASIPHOCT JABYX IUIOCKOCTEH. JIByrpaHHbBId yroia. Yroid Mexay
JBYMSI TTTIOCKOCTSIMHU.

56.HaknoHHas K TJIOCKOCTH, TEPIEHIUKYISIP, MPOCSKIMS HaKIoOHHOH. Teopema o
TpeX MepIeHANKYIsIpax.

S7.PaccTosiHMsl OT TOYKM JIO TJIOCKOCTU. PaccTosiHue OT MpsSMON 0 TIOCKOCTH.
PaccrosiHue Mexay napajuleIbHbIMU TJIOCKOCTSIMU. PaccTosiHue Mexay ckpe-
MIUBAIOIIUMHUCS TIPSIMBIMHU.

58.Brinykiible MHOTOTPaHHUKH, WX OCHOBHBIE cocTaBisommue. Pazseptka. Teo-
peMa Ditnepa.
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59.11pusma, ee sIeMEHTHI, CBOMCTBA, BHUJIbI, CEUCHHUS, OCHOBHBIC TEOPEMBI, pa3-
BEpTKA.

60.[Tapannenenumen, ero 3JI€MEHTHI, CBOMCTBA, BUbI, CEYCHHS, OCHOBHBIE TEO-
pEeMBbI, pa3BepTKa.

61.ITupamuna, ee 3IEMEHTHI, CBONCTBA, BUJIbI, CEYECHUSI, OCHOBHBIE TEOPEMBI, Pa3-
BEpTKA.

62.Yceuennas mupamuja, €€ JIEMEHTBI, CBOMCTBA, BUbI, CEUCHHS, OCHOBHBIC
TEOPEMBI, pa3BepPTKa.

63.[IpencraBiaeHne 0 MPaBWIBHBIX MHOTOTPAHHHUKAX (TeTpa’ap, KyO, OKTadp,
JTOACKadIp U UKOCAdIP).

64.1{umuHap, €ro SJIEMEHTHI, CBOMCTBA, BHJIBI, CEYCHUS, OCHOBHBIC TEOPEMBI, pa3-
BEpTKA.

65.Konyc, ero sinemMeHThI, CBOWCTBA, BHUJBI, CEYCHHS, OCHOBHBIE TECOPEMBI, pa3-
BEpTKA.

66.Y ceueHHbI KOHYC, €ro 3JeMEHThI, CBOMCTBA, BHUJIbI, CEUCHUSI, OCHOBHBIE TE€O-
pEeMBI, pa3BepTKa.

67.111ap u chepa, ux 371€MEHTHI, CBONCTBA, CEYCHHS, OCHOBHBIE TEOPEMBI.

68.[1Tousatue 06 ooweme Tena. CBoiicTBa oObeMa Ten. OTHOILIEHHE 00BEMOB I0-
JOOHBIX TeTI.

69.Dopmynsl 00beMa Ky0a, mapajienenuneaa, Ipu3Mbl, IIMIHH]IPA.

70.@opmynel 00beMa MHPAMHIIBI, YCEYCHHOW MUPAMHUIBI, KOHYCa, YCEYCHHOTO
KOHYyca.

71.®opmynsl 0ObeMa 1apa, miomaau chepol, MAPOBOTO CETMEHTa U IIapOBOTO
CEKTOpa.

72.]lekapToOBBI KOOPAUHATHI B MpOoCcTpaHCcTBe. DopMyia pacCTOSIHUS MEXIY IBY-
Ms ToukaMu. KoopauHaThl cepeiHbI OTpe3Ka.

73.BexTopbl, IX OCHOBHBIC TIOHATHS U BHUIbI. OCHOBHBIE OIEpaIliy HaJl BEKTOpa-
MH. PaziioxxeHue mo BeKTopam.
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9.YYEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYHEHUE YYEBHOU JUCIUIIJINHBI

OcBoeHue nporpaMMbl y4eOHOM IUCHUIUTUHBI Mamemamuka TpearoaracT
UCITI0JIb30BAaHUE yUeOHOTO KaOMHEeTa Mamemamuxa.

[Tomemnienne kabuHeTa AOHKHO YIOBJIETBOPATH TpeOoBaHusM CaHHTapHO-
sanuAeMeosornueckux npasui U HopmaTuBoB (CanlluH 2.4.2. Ne 178-02). Ono
JOJKHO OBITh OCHAIIEHO YYEOHON MEOENbl0 U TEXHUYECKHUMH CPEICTBaMHU 00yde-
HUS, JOCTaTOYHBIMU JJISl BBIMIOJHEHUS TPEOOBAHWM K YPOBHIO MOJATOTOBKH 00Y-
YaIOLUXCS.

B coctraB yuyeOHO-METOAMYECKOTrO M MaTepHAIbHO-TEXHUYECKOro odecrieye-
HUSI IPOTPaMMBbl Y4€OHOM AUCHUILIMHBI MaTemMaTuKa BXOJIUT:

1. WnrepaktuBHas nocka 78 ActivBoard

2. Mynstumuaas — npoextop NEK NP-V260G
3. Hoyt6yk Acer E1-531G-B96G32
4.

Harnsigaeie mocoOust (KOMIUIEKThI yU€OHBIX TaOJIHI], MJIAKATOB, TOPTPETOB
BBIJIAIOIINXCS YUYEHBIX MATEMAaTUKOB U JIp.);

5. bubmuorteunsiit pon.

B Oubmuoreunsiid (OHA BXOIAT YYEOHUKH, y4€OHO-METOJIMYECKH KOMILIEKC,
o0ecrnieunBaroONIMe OCBOCHUE YyU4E€OHOW MUCHUIUIUHBI (HAMMEHOBAHUE JUCIUTLIH-
HBI), PEKOMCHIOBAaHHBIC WM JIOMYIICHHBIC I WCIIOJB30BaHUSA B Tpodeccuo-
HaJIBHBIX 00pA30BATENbHBIX OPTaHMU3AIUAX, PEATU3YIOMUX 00pa30BaTEIHHYIO
nmporpaMmmy cpeaHero obmiero odpazoanus B npeaenax ocsoenus OITOIT CIIO na
0a3e OCHOBHOI'O OO0IIEro 00pa3oBaHMS.

bubnuoTeunsiit GoHI MOKET OBITH JIOMOJHEH HHITUKIIONEAUSIMH, CTIPABOYHU-
KaMH, CJIOBapsIMU, HAYYHOW M HAYYHO-TIONYJISIPHOM JIMTEPATYPOU IO Pa3HbIM BO-
npocaM M3yUYCHHS (HaumeHosaHue yueOHOU OUCYUNIuHbl), B TOM YHCIIe BHACOMA-
TepuaIamu.

B ciyyae HeoOxomumMocTu pabouasi mporpamMma MOXKET ObITh HCMOJb30BaHA
JUTSL peanu3arni  00pa30BaTeIbHON TPOTpaMMBbl B YCIOBHUSAX JUCTAHITMOHHOTO
oOy4eHus.

JlucTaHIIMOHHOE 00y4YeHHE — CIOCO0 OpraHu3alMu IMpolecca oO0ydeHus, oc-
HOBaHHBIN HA HMCIIOJIH30BAHUHA COBPEMEHHBIX WH()DOPMAITMOHHBIX M TEIICKOMMYHH-
KaIIMOHHBIX TEXHOJIOTHM, TTO3BOJISIONINX OCYIIECTBIIATh O0OyUYEeHUE HA PACCTOSHUU
0€3 HEMOCPEICTBEHHOTO KOHTAKTa MEXK/Ty O0yUYarOIUMCs U MPENoaaBaTEIeM.

JluctanimoHHbie 00pa30BaTeIbHbIE TEXHOJOTHH — O0pa30BaTEIbHBIC TEXHO-
JIOTUH, peau3yeMble ¢ TPUMEHEHHEeM MH(OPMAITMOHHO-TEICKOMMYHHUKAIIMOHHBIX
CeTell MpU OMOCpPeOBaHHOM (HA PACCTOSHUHM) B3aUMOJICUCTBUHM O0YyJarONIuXcs 1
MeJIarOTMYECKUX pabOTHHKOB.
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DneKTpoHHOE OOYyYEeHHE — OpraHu3aIs 00pa3oBaTEIBHOU JAESITEIBHOCTH C
NPUMEHEHUEM COJIeprKallielicsl B 0a3ax JaHHBIX U UCIOJIb3yeMOW MPU peann3aluu
oOpa3oBaTeIbHBIX IPOTpaMM HHQOpMAIMU M OOECIEYMBAIONIUX €€ 00paboTKy
MH(OPMAITMOHHBIX TEXHOJIOTUH, TEXHUYECKUX CPECTB, a TaKkKe HH(POpMaAIMOHHO-
TEJIEKOMMYHUKAIIMOHHBIX CETei, oOecreunBaronux mnepeaady rno JUHUSM CBS3U
yKa3aHHOW MH(pOpPMAIINK, B3aUMOJECHCTBUE 00YYAIOIUXCS U MEJarorn4eckux pa-
OOTHHUKOB.

DnekTpoHHas: MHpopMaIMoHHO-o0pa3zoBaTenbHas cpena (QUOC) coBokyr-
HOCTBh DJICKTPOHHBIX 00pa30BaTEIBHBIX PECYpPCOB, CPEACTB HH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH U aBTOMATH3UPOBAHHBIX CUCTEM, HEOOXOAMMBIX
JUIsl 00eCTIeYeHHST OCBOCHHS 00YUaIOIUMHUCS 00pa30BaTEIbHBIX MPOTPAMM B IOJI-
HOM 00BEME HE3aBUCHUMO OT MX MECTOHAXOKICHUS.

B T'ATIOY «AxOynakcKui MOIUTEXHUYECKHN TEXHUKYM» HCIOIB3YETCs 00-
paszoBarenbHas miarpopma «Chepym», mpeaHa3HAYECHHAS HUCKIIOUUTENIBHO JUIs
oOy4Jaronuxcs, npenojaaBaTesie U aIMUHUCTPAIIUU TEXHUKyMa, SIBIISIETCA 3aKPhI-
TOM CHUCTEMOI, BXOJ1 pa3pelieH Npyu HATHYUU KOPIIOPATUBHOTO JIOTHHA U TTapOJIsl.
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10. IUTEPATYPA

B AJaHHOM pPa3acCiIC IMIPUBOAUTCA IICPCUCHD OCHOBHOU JIUTCPATYPhbI, AOIIOJIHH-
TEJIbHOM JIUTCPATYPbI, MCPCUYCHb HOPMATHBHLBIX AKTOB, CIIPABOYHBLIX I/IBI[aHI/If/'I, a
TAKKC MHTCPHCT-UCTOYHUKOB. Crmcok JIUTCPATYPhI HCO6XO,ZH/IMO 0(1)OpMJIHTB CO-
I’1aCHO TpC6OBaHI/IHM.

OcHoBHast iMTEepaTypa:

1. byry3oB B.®. , IIpaconoB B.B. Marematuka: anreOpa u Hayajio MaTeMa-
THYECKOro aHaiusa, reomerpust. ['eomerpus. (10-11 ki) — AO «M3naTensb-
ctBO [IpocBemenue.

2. Tloropeno B.A. MaTtematuka: anrebpa 1 Ha4aJlo MAaTEMaTUYECKOTO aHAJN3a,
reometpus. ['eomerpust. (10-11 ki) - AO «3narensctBo [IpocBenienue».

JlonoHUTeIbHAS JIUTEpPaTypa:

1. Maremaruka: anrebpa U Hadajla MAaTeMaTHUYECKOrO0 aHaJIW3a, T'€OMETPHS.
AnreOpa ¥ Hadaja MareMaTH4eCKOro aHanau3a (0a30BbIM U YriayOJIEHHBIH
ypoBHH) 10-11 kmnaccel /Anumos 1. A., Konsrun FO.M., TkaueB M.B. u ap.
- AO «M3narenscTBO «IIpocBemenue

2. Maremartuka: anreOpa M Hadaja MaTEeMAaTHUYECKOTO aHAINW3a, T€OMETPHS.
['eomerpust  (0a3zoBbIi U yriyoOseHHbld ypoBHU) 10-11 knmacceel /ATanacsH
JI.C., byty3oB B.®., Kagomues C.b. - AO «M3narensctBO «IIpocBenieHne

3. MaremaTtuka: anreOpa ¥ Hadajia MaTEeMaTHYECKOTO aHaju3a, TeOMETpHs.
AnreOpa U Hadajla MareMaTH4ecKoro aHanau3a (0a30BbIA U YTITyOJCHHBIN
ypoBun) 11 xmacc / Kamsarun FO.M., Tkaues M.B., ®enoposa H.E. u np. -
AO «M3patensctBO «IIpocBemienuey.

4. Maremartuka: anreOpa ¥ Hayajga MaTEMaTHYECKOTO aHalnM3a, TeOMETpHs.
AnreOpa U Hadajlla MareMaTH4ecKoro aHanau3a (0a30BbIA U YTITyOJCHHBIN
ypoBHM) B 2-X vactsax 11 kmacc / Y.1.: Mopakosuu A.I'., Cemenos II. B..;
Y.2.: Mopakosnu A.I'. u np., nox penakuuen Mopakosnua A.I'.- OO0
«11OL] MHEMO3MHA»

5. bammakos, M.. MaremaTtuka: ydeOHUK JJIs1 Ha4. U cpel. npod. oOpazoBa-
Husd. — M.: Axkagemus, 2013.

6. bammakos, M.. MaremaTtuka. 3ajauHuk: y4e0. mocooue IJisg Had. U CPel.
npod. obpazoBanus. — M.: Akagemus, 2013.

HopmaTtuBHbBIE aKThI:

1. I'pasicoanckuii kooexc Poccutickou @edepayuu. wacmo 3 // Cobp. 3axono-
oamenvcmea Poc. @edepayuu. — 2001, — Ne 49. — Cm. 4552.



CnpaBouHble U3JaHUSA:

1. Anrebpa u reomerpusi B Tabnumax u cxemax, Poranun A.H., Jlepraués
B.A., 2006

2. T'eomerpus B Tabnuiax - Y4ueoHoe mocoOure sl yqaruxcsi CTapIimX Kiac-
coB - Henun E.I1.

3. 3amaun mo marematwke - Havana anammsza - Yacte 1 - BasuioB B.B.
MenpankoB .M. Onexunk C.H.

4. Marematuka, Bepounkuii B.1., 2017

NHTEepHET-UCTOUYHUKHU:

1. www. fcior. edu. ru (MudopMarmoHHbIe, TPEHUPOBOYHBIC U KOHTPOJIb-
HBIC MaTepUabl).

2. www. school-collection.edu.ru (Enunas xoymeknuu udpoBbIX 00pa3o-
BaTEJIbHBIX PECYpPCOB). YUueOHOE U3/JaHNE

3. Exponenta.ru http;//www.exponenta.ru Komnaunus Softlint. O6pa3osa-
TEJIbHBIA MaTeMaTHYECKUM cauT. MaTepuansl U1 CTYAEHTOB: 3aa4M C PEIICHUSIMU,
CIIPAaBOYHUK I10 MATEMATHUKE, 3JIEKTPOHHBIE KOHCYJIBTALIUY.

3. T'azera «Marematuka» M3garennckoro noma «IlepBoe ceHTAOPS»
http://mat.1septemr.ru
4.  Maremartuka B OTKpbITOM Kosute/pke http://www.matematiks.ru

Math.ru. Matematuka u oopazoBanue. Http://www.math.ru
Allmath:ru — Bca matemaruka B onaoMm mecte  htto://www.allmath.ru
EgWorld: Mup maremaTtrueckux ypaBuaenmii http://egwirld.ipmnet.ru
Bces anemMeHTapHas MaTeMaTHKa: CpeIHssS MaTeMaTHIeCKast HHTEPHET-
TIKOJIA http //www.bym math.net
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10. T'eomerpuueckuii mopran http://www.neive.by.ru

11. I'paduku pyHKIINH http://graphfunk.narod.ru

12. JIupakTthyeckue Matepuasbl o MHPOPMATUKE U MaTeMaTHKE.
http://comp-science.narod.ru

13.  [uckpernas marematuka: anroputmsl (mpoekt ComputrAlgorithmTutor)

http://rain.ifmo.ru/cat/
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