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B cBsi3u ¢ peanuzanueii padoueii mporpamMmel Bocriutanus ¢ 1.09.2021 roxa
(paccmoTtpena Ha negaroruyeckom coete Nel ot 30.08.2022 roga, yTBepkaeHa
npukazom MOV «Taposckas COLLD» ot 31.08.2022 Ne343 roma) ycuiuTh
BOCIIUTATEIBHBINA MOTEHIIMANT YpOKa (3aHATHS) Yepes:

o YCTAaHOBJICHHE JIOBEPUTENIbHBIX OTHOIICHUNA MEXIy YYHUTEJIeM M €ro
YYEHUKAMH, CIIOCOOCTBYIOIIUX MO3UTHUBHOMY BOCHPHUSTUIO YYaIIUMUCS
TpeOOBaHUM U MNPOCHO y4yUTENs, TMPUBICYECHUIO UX BHUMAHUA K
oOcyxaaeMoil Ha ypoke WH(pOpMaIWy, aKTUBU3ALMU HUX [O3HABATEIHHOMN
NEeSATENbHOCTH;

o noOyX/IeHHEe MIKOJIBHUKOB COOJNIIOAATh Ha YpPOKE OOILIETPUHATHIE HOPMBI
MOBE/ICHUSI, TTpaBuiia OOIIEHUS CO CTAPIIUMHU (YUYUTEISIMU) U CBEPCTHUKAMU
(IIKOJIbHUKAMU ), MPUHIIUTIBI Y4eOHOUM TUCIUIIIMHBI U CaMOOPTaHU3allNHY;

J [OPUBJIICYCHUE BHUMAHUS LIKOJIBHUKOB K I[IEHHOCTHOMY  acCIIEKTY
M3y4aeMbIX Ha ypOKax sSBICHHI, OpraHu3anus uX paboThl C MOIy4aeMoil Ha
YpPOKE COIMaJIbHO 3HAYMMOW HWH(MOpPMALMEN — WHUIMUPOBAHUE €€

00CYXJIeH!S, BBICKA3bIBAHUS YYAINIUMHUCS CBOETO MHEHHUS IO €€ IOBOIY,
BBIPAaOOTKH CBOETO K HEW OTHOIICHUS;

o HCITOJIb30BAaHUE BOCITUTATEIBHBIX BO3MOXXHOCTEH COACp)KaHUS Y4eOHOTO
npeaMera 4epe3  JAEMOHCTpAllMI0  JCTSIM MPUMEPOB  OTBETCTBEHHOTO,
IPaKJaHCKOTO MOBE/ICHMUS], MIPOSIBIICHUS YeJIOBEKOIIOOUSI u
I00pOCEepPAEUHOCTH, Yepe3 NoA00p COOTBETCTBYIOIIMX TEKCTOB JJISl UTEHUS,
3a/1a4 JIJIsl peIieHus, TPOOIEMHBIX CUTyaIlui 111 0OCYKICHHS B KIIacce;

o NpUMEHEHUE Ha YpPOKEe HWHTEPAKTUBHBIX (OpM pabOThl ydaIlIUXCS:
WHTEJUICKTYaIbHBIX HWTP, CTUMYJIHUPYIOIIMX IT03HABATEIBHYIO MOTHBAIIHIO
IITKOJIHUKOB;  TUCKYCCHH, KOTOpBIE AT YYalluMCS BO3MOKHOCTB
MPUOOPECTH OTBIT BEJACHUS KOHCTPYKTUBHOTO JHAOra; TPYNIOBOH PabOThI
WM paboThl B IMapax, KOTOPbIE y4aT HIKOJLHUKOB KOMAaHJIHOW paboTe u
B3aMMO/ICHCTBUIO C JIPYTUMU JETHMU;

o BKJIFOUEHHE B YPOK WUTPOBBIX MPOIEAYP, KOTOPHIC MTOMOTAIOT TOJEPKATh
MOTHBAIMIO JETEH K TMOJYYCHUIO 3HAHWM, HaJQXUBAHUIO TMO3UTHBHBIX
MEXJIMYHOCTHBIX ~OTHOIICHWM B KJacce, TIOMOTAIOT YCTaHOBJIEHUIO
n00pokeIaTeTbHON aTMOc(epsl BO BpeMs YPOKa;

o OpraHu3anuio medcTBa MOTUBUPOBAHHBIX M APYAUPOBAHHBIX yUaITUXCS
HaJ, WX HEYCIECBAIONIUMH OJHOKJIIACCHUKAMH, JalOIIer0 IIKOJbHUKAM
COIMATBHO 3HAYMMBINA OTBIT COTPYAHUYCCTBA U B3AMMHOM ITOMOIIIH;
UHUIMMPOBAHUE W  TOJJEPKKAa  HMCCIEIOBATEIbCKON  JESTEIBHOCTU

IIKOJIbHUKOB B paMKax peaJn3allid WMH WHAUBUIAYAIbHBIX M TPYHIOBBIX

WCCJIEIOBATEILCKUX MMPOCKTOB, UYTO JACT MIKOJLHUKAM BO3MOXKHOCTH MPUOOpPECTH

HAaBBIK  CAMOCTOSITEIBHOTO  PEIICHUS  TEOPETUYECKOM  MpoOJIeMbl, HaBBIK

reHepupoBaHuss M OGOPMIICHUS COOCTBEHHBIX WJIEH, HABBIK YBaKUTEIHLHOTO

OTHONIEHUS K Yy>KUM HJiesM, 0(DOPMIICHHBIM B paboTax JAPYTHX HCCIEI0BaTENEH,

HABBIK IMyOJIMYHOTO BBICTYIUICHUS TIepe]] ayJauTOpUEH, apryMEHTUPOBAHUS U

OTCTaWBaHUS CBOCH TOYKH 3PCHHUSI.
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1. [losgscHuTeEILHAA 3aAIIMCKA

PabGouass mporpamma mpeamera «MaremaTuka: —anredpa, TE€OMETPHUS»
o0si3aTenbHON TpenMeTHOM obnmactu «Martemaruka U WHGOPMATUKa» NI OCHOBHOTO
o01iero oOpazoBaHus pa3padoTaHa Ha OCHOBE:

HopMaTHBHBIX I0KYMEHTOB:

OcHoBHas oOpa3oBareibHas MpOorpaMma OCHOBHOTO 001iero oopazoBanusMOY
«TaBpoBckass COIID».

B coorBeTrcTBUM ¢ npuHATOH KoHllenuueii pa3BuTus MaTeMaTu4ecKoro
oOpa3zoBanus B Poccuiickoii @enepanum, MmaTeMaTHYECKOEe 00pa30BaHUE PEIIAECT, B
YaCTHOCTH, CIEAYIOIIUE KIIFOUEBbIE 3a/1a4UH:

—  «IPENOCTaBIATh KAKIOMY OOYYAIOMIEMYCsl BO3MOKHOCThH JIOCTHIKEHHUSI YPOBHS
MaTeMaTUYeCKUX 3HAHUM, HEOOXOAMMOro JUisl JaJbHEHINEeW YCIEUIHOM MKU3HU B
00IIIECTBEY;

— «obecreunBaTh HEOOXOJMMOE CTpPaHE YHCIO BBITYCKHUKOB, MaTeMaTHuecKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA IJsi MNPOAOJDKEHUsT OOpa3oBaHMsI B Pa3IMUHBIX
HalpaBJICHUSX M JUIS MPAKTAYECKOW JIeSITEIBHOCTH, BKIIOYash IMpEnojaBaHUe
MaTeMaTUKH, MaTeMaTUYeCKHUe HccleoBaHus, paboTy B cdepe HHPOpMaLMOHHBIX
TEXHOJIOTUHU U JIP.»;

— «B OCHOBHOM o0O0IlleM U CcpeaHeM o0meM 00pa30BaHUM HEOOXOIUMO
MPEAYCMOTPETh MOJATOTOBKY OOYYAIOIINXCSI B COOTBETCTBUU C UX 3aMPOCAMH K YPOBHIO
MIOATOTOBKH B chepe MaTEMAaTHIECKOTO 00pa30BaHUM.

COOTBETCTBEHHO, BBIJIETSAIOTCS TPU HaIpaBieHUsl TpeOOBaHUM K pe3ybTaTaM

MaTeMaTU4YeCcKOro 00pa3oBaHMUs:

1) mpakTHUKO-OPUEHTHPOBAHHOE MAaTeMaTH4YeCKoe oOpa3oBaHKMe (MaTeMaTuka st
KU3HU);

2) MareMaTHKa IS UCTIOJIh30BaHUS B TIPO(ECCHH;

3) TBOpUeckoe HampaBICHHWE, HAa KOTOPOE HAIEICHBI T¢ OOydaromuecs, KOTOPBIC
TUTAHUPYIOT 3aHUMATbCS TBOPUYECKOW M HCCJIENIOBATENbCKOW paboToli B 00sacTv
MaTeMaTUKH, PU3NKH, SKOHOMUKH U IPYTUX 00IaCTsIX.

Y4yeOHBIi IJIAaH Ha M3yYeHHe MaTeMaTHMKH: aJjiredpa, reoMeTrpus
B 5 -9 Ki1accax oTBOJIMT:

5 xnacc — MaTematuka S5 yacoB B Heaearo/ 175 yaca B rox;
6 KJ1acc — MaTeMaTuKa S5 yacoB B Heaearo/ 175 yaca B rox;
7 xnacc — anre6pa 3 yaca B Henenro/ 105 gaca B ro;

7 Knacc — reoMeTpus 2 9aca B Henento/ 70 yaca B roj;

8 kiacc — anredpa 3 yaca B Henento/ 105 vaca B rox;

8 Kkiacc — reomerpus 2 yaca B Henento/ 70 yaca B roj;



9 knacc — anre6pa 3 yaca B Henento/ 102 yaca B roj;
9 knacc — reoMeTpus 2 yaca B Heneno/ 68 yaca B roj;
Ntoro 870 yuyeOHBIX 4acoB.

Tekymuid KOHTPOJb M TPOMEKYTOYHAs aTTECTAlMs OCYILIECTBIISIIOTCS B
cooTBeTCcTBUM ¢ «lloyiokeHnemM 00 OCyIECTBIEHUU TEKYIErOo KOHTPOJISl yCIIEBAEMOCTH
U MIPOMEXYTOUHOM aTTecTalnu 00ydJarmuxcs, ux Gpopmax, IEpUOJUIHOCTH U TOPSAKE
npoBeAeHUsD». TeKyIHUil KOHTPOJIb OCYLIECTBIIACTCA C LEJIBI0 IIPOBEPKHU CTEIEHU U
KayecTBa YCBOCHHS MaTepuana B XOJAE €ro HM3y4deHHs B CIEIyIOIIUX (opmax:
CaMOCTOSITENIbHbIE, TPOBEPOUYHBIE M KOHTPOJIbHBIE PA0OTHI, TECTHI, 3aU€Thl, IPOEKTHI.

[IpomexyTouHasi aTTeCTalUsl OCYHIECTBIISIETCSI C LIEJIbI0 MPOBEPKU CTEHEHU U
KauecTBa YCBOCHMS MaTephajia MO pe3ysibTaTaM H3Yy4YEeHUsl COJepKaHUd Y4eOHOro
MpeAMETA B CIEAYIOMIMNX (popmax:

5 KJ1acc — CTaHAapTU3UPOBaHHAs MUCbMEHHas paboTa;
6 KJIacc — CTaHIapTU3UPOBaHHAs MHCbMEHHas paboTa;
7 KJ1acc — CTaHAapTU3UPOBaHHAs MUCbMEHHAs paboTa;
8 KJlacc — CTaHIapTU3MPOBaHHAs MMCbMEHHAs padoTa;
9 Kkitacc — cTaHAapTU3UPOBAaHHASA MUCbMEHHAs padoTa;

['ocynapcTBeHHass UTOroBas AaTTeCTalldsl IPOBOJUTCS B COOTBETCTBHUU C
3aKOHOJATEIHLCTBOM PO.
2. Ilnanupyembie pe3yabTarbl ocBoennsi OOII (JimuHOCTHBIE,

MeTanpeAMeTHbIe H IpeIMeTHbIe) Ha YPOBHE OCHOBHOI'0 00111er0 00pa30BaHusl
«Maremaruka: ajaredpa, reoMeTpus»

B coorBerctBuu c TtpeboBanusiMu PI'OC OOO cucreMa MIaHHUPYEMbIX
pe3yJabTATOB — JMYHOCTHBIX, MEeTANPeIMETHbIX M NMPEeAMETHbIX — YCTAaHABIUBAET U
OMKCHIBAET KJIACCHI YUEOHO-TIO3HABATEIBHBIX U YUEOHO-TIPAKTUYECKUX 3a7a4, KOTOPhIE
OCBaMBAIOT ydyaluecss B XoJe 00ydeHus, 0co00 BBIACISS CpPead HUX Te, KOTOpHIC
BBIHOCATCSI Ha WTOTOBYKO OIIEHKY, B TOM 4YHCIE€ TOCYJApCTBEHHYK) HMTOTOBYIO
aTTECTAIMIO BBIITYCKHUKOB. Y CICIIHOE BHITIOJIHEHUE ITUX 3a7a4 TPEOYeT OT ydyaluxcs
OBJIQJICHUSI CHUCTEMOM Yy4E€OHBIX ACHUCTBUM (YHUBEPCATBbHBIX M CHEHU(UUECKUX IS
Ka)XJI0r0 y4eOHOTro MpeaMeTa: PeryasiTUBHBIX, KOMMYHUKATUBHBIX, TO3HABATEIBHBIX) C
y4eOHBIM MaTepHajioM U, TNPEXAE BCEro, C OMOPHBIM YYEOHBIM MaTepHUaJIOM,
CITy’KalllM OCHOBOM JJIs OCJEYIOUIEro 00y4YeHUsI.

2.1. /IMYHOCTHBIC Pe3yJIbTATHI:

Pocculickas rpaxnaHckas WIEHTUYHOCTh (IaTPUOTU3M, YBaKeHHE K OTedecTBy,
K MpOLUIOMY M HAaCTOSLIEMY MHOTOHAIIMOHAIBHOIO Hapojga Poccum,  4yBCTBO
OTBETCTBEHHOCTH M Joira mnepea PoauHoil, wuaeHtuduxamuss cebsd B KadyecTBe
rpaxaanuHa Poccun. Oco3HaHHOE, YBAXKUTENBHOE U JOOPOKETaTeIbHOE OTHOLICHHE K
VCTOPHUH, KYJbTYpE, PEJINTUH, TPaJuLUsAM, A3bIKaM, LEHHOCTSAM HapoJoB Poccuu u
HapoJI0B MUpa.



['OTOBHOCT, W CIOCOOHOCTH  OOy4YalIIMXCA K  CaMOPa3BUTHIO U
caM000pa30BaHHI0 HA OCHOBE MOTHBAIIMM K OOYYEHHUIO M TMO3HAHWUIO; TOTOBHOCTH U
CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M TOCTPOCHHIO JajibHEWIIEH HHAUBUAYATbHOU
TpaekTopuu 00pa3oBaHHs Ha 0a3e OpPUEHTUPOBKA B MHUpe Tmpodeccuit u
npoecCHOHaNbHBIX MPEANOYTeHUH, ¢ YYEeTOM YCTOMUYMBBIX IMO3HABATEIbHBIX
UHTEPECOB.

ChopMHupOBaHHOCTH  IEIOCTHOTO  MHPOBO33PEHHs,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHOW MPAKTUKU, YUYUTHIBAIOIIETO
COLIMAJIBHOE, KYJIbTYPHOE, I3bIKOBOE, TyXOBHOE MHOr000Opa3ne COBPEMEHHOTO MUpA.

Oco3HaHHOE, YBaXUTEIbHOE M JOOPOKEIATENIBHOE OTHOLIEHHE K APYroMy
YEJIIOBEKY, €ro MHEHHIO, MHUPOBO33PEHUIO, KYJIbType, S3bIKY, BEpe, TpaxIaHCKON
NO3UIMH. [ 0OTOBHOCTH U CTIOCOOHOCTH BECTH JIUAJIOT C APYTUMU JIOABMH U TOCTUTATh B
HEM B3auMONOHUMaHUS (uAeHTU(UKAIMS ceOsl KaK IMOJHOMPABHOTO CYyObEKTa
oOIIIeHus1, TOTOBHOCTh K KOHCTPYHPOBAHHUIO 00pa3a mapTHepa o JUajory.

CdopMupoBaHHOCTH LIEHHOCTH 3JI0POBOT0 U O€30I1aCHOTO 00pa3a KU3HH.

2.2. MeranpeaMeTHbIE pPe3yJbTAThI

MertanpenMeTHbIe  pe3yJbTaThl  BKIIOYAIOT  OCBOCHHBIE  0OYYaIOIIMMUCS
MeKNpeAMeTHbIe MOHSITHSI M YHHBepPcalbHbIe yueOHbIe AelcTBHs (peryJsiTUBHbIE,
Nno3HaBaTeJbHbIE, KOMMYHMKATHBHbIE).

2.2.1 MexnpeaMeTHbIe TIOHATHS

VYcnosuem GOpMHpPOBAHUS MEKIPEAMETHBIX TMOHSATUH, TaKWX, Kak cucTeMma, (akT,

3aKOHOMEPHOCTb, ()EHOMEH, aHalIMu3, CHHTE3 SBISETCS OBJIAJICHUE OOYYaIOUIUMUCS

OCHOBAaMH YHUTATENIbCKOM KOMIIETEHLIMH, MPUOOPETEHHE HAaBBIKOB pPabOTHI ¢

uHpopMaluel, yyacTue B MPOCKTHOW NEATEIbHOCTH. B OCHOBHON mIKOJie HAa BCeEX

npenMerax OyzaeTr mnpojaoibkeHa paboTa HO (OPMUPOBAHUIO M PA3BUTHIO OCHOB

YUTATETICKOM KommeTeHnu. OOydJarommecss OBIAJACIOT UYTEHHEM KaK CpPEICTBOM

OCYIIECTBIICHUS CBOMX JaJbHEHIIMX IUTAHOB: TMPOJOJDKCHHsS OO0pa3oBaHUA U

caMmooOpa3oBaHusl,  OCO3HAHHOTO  IUIAHUPOBAaHUS  CBOETO  aKTyaJbHOTO U

MEPCIIEKTUBHOTO KPyTra YTEHHUsS, B TOM YHUCIE JOCYTrOBOTO, MOATOTOBKH K TPYAOBOHN U

COLIMAJIbHOM JEATEIBHOCTH.

[Ipy w3yyeHMH Yy4yeOHBIX MPEIMETOB OO0yYarolUecs YCOBEPUIEHCTBYIOT
MprUOOpETEHHBIE HA TEPBOM YPOBHE HaBBIKM paOOThI ¢ MH(OpMAIMEH U MOTOIHAT UX.
OHu cmoryt paboTarhb € TEKCTaMH, NpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH
coJieprKallytocs B HUX UH(POpPMaIIHIO, B TOM YHUCIIE:

— CHCTEMaTHU3HpOBAaTh, COIIOCTABJIATb, aHaJIM3UPOBATh, 0000111aTh U
UHTEPIPETUPOBATh MH(OPMALINIO, COJEPKALIYIOCS B T'OTOBBIX HH(POPMAIIMOHHBIX
00BEKTaXx;

— BBICNATH TJIABHYI0O M H30BITOYHYIO HWH(OPMAIIMIO, BBITIOJHITH CMBICIOBOE
CBEPTHIBAHUE BBIICTICHHBIX ()aKTOB, MBICIICH; TPEJACTABIATh HH(POPMAIIHIO B CKATON
cioBecHOM Qopme (B BUIE IJIaHA WJIM TE3UCOB) W B HATJISIHO-CHUMBOJIMYECKOMN
dopme (B Buae Tabmui, TrpaduUyecKUX CXeM M Juarpamm, KapT TOHITHA —
KOHIIEITYaJIbHBIX TUArPaMM, OMTOPHBIX KOHCTICKTOB);

— 3aMOJIHATH U IOTIOJTHATH TaOIHIIBI, CXEMBI, AHATPAMMBI, TEKCTHI.

B xozne u3yueHus Bcex y4eOHBIX MPEIMETOB OOydarouIuecss MPUOOPETYT OMBIT
MIPOEKTHOM NESITEIbHOCTH Kak 0co0o0i (opmbl ydeOHOW paboOThI, CIOCOOCTBYIOIIEH
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BOCIIMTAHUIO CAMOCTOSITEIbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, HOBBIIICHUIO
MOTHUBaIMU U 3G(HEKTUBHOCTH YUEOHOM JesATebHOCTU. B X0/1e peanu3aiuy UCX0HOTO
3aMbICiIa Ha TMPAKTUYECKOM YPOBHE OBJIQJACIOT yMEHHUEM BBIOMpPATh aJICKBATHBIC
CTOSIIIIEH 3ajlaue CpeACTBa, NMPUHUMATh PEIICHHWS, B TOM 4YHCIEe U B CHUTYyaIUAX
HeonpeaeneHHocTH. OHU moJiydaT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTh K pa3paboTKe
HECKOJIbKUX BapHaHTOB pEIIeHWM, K TMOUCKY HECTaHJAPTHBIX peIIeHUM, TOUCKY U
OCYIIIECTBJICHUIO HanboJiee MPUEMIIEMOTO PEIICHHUS.

2.2.2 PeryasituBHble YY ]|

1. YMmeHue caMoOCTOSITEJILHO ONpeaeJsATh e OOy4YeHUsI, CTaBUTh H
dhopMyIHMpoBaTh HOBBIC 3aJlaud B yuyeOe M MMO3HABATEJIbHOU JCATEIbHOCTU, Pa3BUBATh
MOTHUBBI U HHTEPECHI CBOEH MMO3HABATEIILHOU JIeATeIbHOCTH. OOyYaromuicss CMOXKeT:
— aHaJM3UPOBATh CYIICCTBYIOIIME M IUIAHUPOBATH Oyaymue o0pa3oBaTeIbHBIC

pe3yJbTaThI;

— UAEHTU(UUHUPOBATH COOCTBEHHBIE TPOOIEMBI U ONPEIETATH TJIABHYIO MPOOIIEMY;

— BBIIBUTaTh  BEPCUU  pelIeHus  npooOsieMbl,  (QopMynaupoBaTh  THIOTE3HI,
MPEBOCXUIIATh KOHEUHBINA PE3YJIbTaT;

— CTaBUTb LIEJIb JICATEIIBHOCTH HAa OCHOBE OMPEICICHHON MPOOJIEMBI U CYIIECTBYIOIITUX
BO3MOKHOCTEH;

— (opMmynupoBaTh yueOHbIE 3aJayd Kak Iard JOCTHIKEHHUS ITOCTaBJICHHOW IICJIH
JESITEIBLHOCTH;

— O0O0OCHOBBIBATH IICJICBBIC OPUEHTHUPHI W MPUOPUTETHI CCHUIKAMH Ha IICHHOCTH,
yKa3bIBasi © 000CHOBBIBAS JIOTHYECKYIO IMOCIIEI0BATEIILHOCTD I1aroB.

2. YMeHHe caMOCTOAATEJILHO TNIAHMPOBATHL IMYTH JOCTHKEHMS Liejieil, B TOM
qyucjae ajJbTepHATHBHBIC, OCO3HAHHO BHIOMpaTh Haubosnee >S(PQPEKTUBHBIE CIIOCOOBI
pelieHus y4eOHBIX U MO3HABATENbHBIX 33/1a4. O0y4UaOIIMACA CMOKET:

— ompeAensaTh HeoOXoAUMbIE JeWCcTBUE (s1) B COOTBETCTBUUM C Y4eOHOM U
MO3HaBaTEJIbHOW 3a7]a4€il U COCTABJISITh AJITOPUTM UX BBIMIOJHEHUS;

— 00OCHOBBIBaTh U OCYILIECTBISATH BbIOOP Hanbosiee 3(hPEeKTUBHBIX CIOCOOOB PEIICHHUS
y4eOHBIX U MMO3HABATENbHBIX 33]1a4;

— ONpeAensaTh/HaXOAuTh, B TOM YHUCJIE U3 MPEIJIOKEHHBIX BAPUAHTOB, YCJIOBHUS IJIS
BBINIOJIHEHUS Y4eOHOM U NO3HABATENIbHOM 3aa4H;

— BBICTpaMBaTh XKU3HEHHBIE IUIAHBI Ha KPaTKOCPOUHOE Oyayiiee (3asABIATH IICJICBBIC
OPHMEHTHUPBI, CTaBUTh aJCKBATHBIC UM 3aJ1a4M W MpejiaraTh JICUCTBUS, YKa3biBas H
000CHOBBIBas JJOTHYECKYIO TIOCIIEI0BATEILHOCTD I1aroB);

— BBIOMpaTh HW3  MPEIIOKCHHBIX  BAapHMAHTOB W CAMOCTOSATENIBHO  HMCKATh
CpEACTBa/pecypcChl I pelieHUs 3a1aun/JOCTUKEHUS 1ICIIH;

— COCTaBJIITh IUIAH peEIIeHUs TpoOJieMbl (BBIMOJHEHUS TIPOCKTa, IPOBEICHUS
UCCIIEIOBAHUSA);

— OmpeAensaTh MOTCHIMAJIbHbIE  3aTPyJHEHUS TMpPU  pEHICHUH  y4yeOHOH W
MO3HABATEIBLHOM 3a/1a4l U HAXOUTh CPEJCTBA JIJISl UX YCTPAHCHUS;

— OIKMCHIBaTh CBOW OMBIT, OQOpPMJISiA €ro s IMepeladyd IPYyruM JIIOAsM B BHJC
TEXHOJIOTUU PEIICHHUS MPAKTUIECKUX 3a7a4 ONpPeeICHHOTO Kilacca;

— IUIAaHUPOBATh M KOPPEKTUPOBATh CBOK HHAUBUIYATIbHYIO 00pa30oBaTElIbHYIO
TPaeKTOPHIO.

3. YMeHHe COOTHOCHTH CBOM [€lCTBHS C IJIAHUPYEMBIMH Pe3yJbTaTaMM,
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OCYILIECTBIISITh KOHTPOJIb CBOEU ACATEIBLHOCTH B MPOLIECCE TOCTHUKEHUS Pe3yibTara,
OTPENIeNIATh CIOCOOBI JACHCTBHI B paMKaxX MPEeII0KEHHBIX YCJIOBHUH W TpeOOBaHUM,
KOPPEKTUPOBATh CBOM JIEUCTBHUS B COOTBETCTBUU C M3MEHSIOIICHCS CHUTyaluen.
OO0yuaromuiics CMOXKeT:

OTIpeNIeNIATh COBMECTHO C IEJaroroM M CBEPCTHUKAMU KPUTEPUH IUIAHHPYEMBIX
pe3yJIbTaTOB U KPUTEPUH OIICHKH CBOEH yueOHOH e TeIbHOCTH;
CHUCTEeMAaTU3HpOBaTh (B TOM 4YHCIEe BbIOUpaTh MPHUOPUTETHBIE) KPUTEPUU
MUTAHUPYEMBIX PE3YJIbTATOB U OLICHKU CBOCH JESATEIbHOCTH;
OoTOMpaTh HMHCTPYMEHTHI I OLIEHWBAHUS CBOEH JEATEIBHOCTH, OCYIIECTBISATH
CAMOKOHTPOJIb CBOEW JEATEIBHOCTH B paMKaxX NPEIJIOKEHHBIX YCIOBUHA U
TpeOOBaHMIi;
OLICHHMBAThb CBOIO JICSATEIBHOCTb, ApPTYMEHTHPYS NPUYUHBI JOCTHKCHHS WU
OTCYTCTBHSI INITAHUPYEMOTO Pe3yJIbTaTa;
HAXOJIUTh JIOCTaTOYHBIC CpPEJCTBAa [UIS BBINIOJHEHUS Y4YeOHBIX JeHCTBUH B
M3MEHSIOIIEHCS CUTYally W/WIN NIPH OTCYTCTBUU TNIAHUPYEMOTO pe3yJbTaTa;
paboTasi MO CBOEMY IUIaHY, BHOCUTb KOPPEKTUBBI B TEKYIIYIO IESTEIbHOCTh Ha
OCHOBE aHaJM3a W3MEHEHMH CUTyallud Uil TIOJIY4YEeHHs 3arlylaHMuPOBAHHBIX
XapaKTEePUCTHUK MPOIYKTa/pe3ybTaTa;
yCTaHaBIMBATh CBA3b MEXJIYy IOJYyYEHHBIMU XapaKTEPUCTHUKAMU NPOAYKTa U
XapaKTepUCTHKaMHU TIpoliecca ACSITENbHOCTH W TI0 3aBEPIICHUH ACSTEIbHOCTU
npenjaraT M3MEHEHHE XapaKTEePHCTUK Mpolecca JUisi MOMYyYeHUS YIy4IIeHHBIX
XapaKTePUCTHK MPOAYKTA;
CBEpSITh CBOM JCWUCTBUSA C IENBbIO H, MPH HEOOXOIWMOCTH, UCHPABIATH OIIUOKU
CaMOCTOSITEJIbHO.

4. YMmeHHe Ol€HMBATHh NPABWIHLHOCTH BBINOJHEHHsI Y4eOHOW 3aaayu,

cOOCTBEHHBIE BOBMOXHOCTH €€ penieHus. O0y4aroumuiicss cMOKeT:

OTpENEeNATh KPUTEPUU TMPABUILHOCTH (KOPPEKTHOCTH) BBITIOJHEHUS Y4eOHOMH
3a/1a4u;
aHAJIM3UPOBATh U 0OOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS
JUTSI BBITIOJTHEHUST y4eOHOM 3a1a4u;
CBOOOJTHO TIOJIb30BAThCSl BHIPAOOTAHHBIMH KPUTEPHUSIMHU OIICHKA U CaMOOIICHKH,
UCXO/IS U3 LIETTU U UMEIOIIUXCS CPEICTB, pa3ianuyasi pe3yabTaT U CIIOCOOBI JIEHCTBHUIA;
OIICHUBATh MPOAYKT CBOEH MEATEIBHOCTH IO 3aJaHHBIM W/UJIM CaMOCTOSTEIHHO
OTPE/ICICHHBIM KPUTEPHUSIM B COOTBETCTBUU C 1I€JIbIO JAEATEIbHOCTH;
000CHOBBIBaTh JOCTHKUMOCTh II€IM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKHU
CBOUX BHYTPEHHUX PECYPCOB U JIOCTYITHBIX BHEUTHUX PECYPCOB;
dbukcupoBaTh M aHAJIM3UPOBATH JUHAMUKY COOCTBEHHBIX 0O0pa30BaTEIbHBIX
pe3yJbTaTOB.

5. Baanenue ocCHOBAaMHU CAMOKOHTPOJIsI, CAMOOIIEHKH, IPUHATHSI pellieHuii U

OCYILIECTBIICHUSI OCO3HAHHOTO BBIOOpa B yueOHOM M Mo3HaBaTeabHOU. O0yuyaromuiics
CMOKeT:

HaOJIOaTh W aHAJIM3UPOBAaTh COOCTBEHHYIO Y4eOHYI0 U I03HABaTEIbHYIO
JESITeNIbHOCTh U ACSITEIbHOCTD JPYTUX 00yUYaIoUIMXCs B MIPOLIECCE B3aUMOIPOBEPKU;
COOTHOCUTh  peajibHble U  IJIaHUpyeMble  Pe3yJabTaTbl  WHAUBUAYAIbHON
00pa30BaTeNbHON JESTEIBHOCTH U JIENIaTh BIBOIBI,

NPUHAMATH pellieHNE B Y4eOHOUM CUTyally ¥ HECTH 32 HETO OTBETCTBEHHOCTH;



CaMOCTOSITENILHO OTPEENSATh MPUUMHBI CBOETO yCIeXa WM HeycleXxa W HaXOIUTh
CTIIOCOOBI BBIXO0/1a U3 CUTYaIlMU HEYCIIeXa,

PETPOCTIEKTUBHO OIPEAETATh, KaKUe JICHCTBHS MO PEIICHUI0 Y4eOHOH 3amadyn Win
napaMeTpbl ATUX ACHUCTBHIA MPUBEIH K MOTYYCHHIO UMEIOIIETOCS MPOIYyKTa yU4eOHOH
TEeSTSIIEHOCTH;

JEMOHCTPHUPOBATh MPHUEMBI PETYJSAIUN MCUXO(PHU3NOTOTHISCKIX/ IMOIMOHATBHBIX
COCTOSIHWIA I AOCTIKeHUs 3¢ deKkTa yCrokoeHHUs (YCTpaHCHHS SMOIMOHAITBHON
HaIpsHKEHHOCTH ), I (PpexTa BoccTaHOBICHUS (0CTA0ICHHS TIPOSBICHUNA YTOMIICHHS ),
s dexra akTuBU3aK (TTOBBIMICHUS ICUXO0(PU3HOTIOTHIECKON PEaKTUBHOCTH).

2.2.3 llo3naBareabnbie YY /|

6. YMmeHue omnpeaessitb NMOHSATHSI, CO31aBaTh 0000IeHUs], YCTAHABJIUBATH

aHAJIOTMH, KJIACCHPUUHMPOBATH, CAMOCTOATEJBHO BbIOMPATH OCHOBAaHHMA U
KpUTepuu s KilacCU(UKALMK, YCTaHABIMBATh TMPUYUHHO-CIICICTBEHHBIC CBS3H,
CTPOUTH JIOTUYECKOE PACCYKJICHHUE, YMO3aKIIOUeHHE (MHAYKTHUBHOE, I€TyKTUBHOE, MO
aHaAJOrUM) U JIeJaTh BBIBOAbI. O0y4alOUIUIICA CMOKeT:

nof0upaTh CJIOBA, COMOJYMHEHHBIE KIIOYEBOMY CJIOBY, OIPEACTSIONINE €ro

MIPU3HAKHU U CBOMCTBA,

BBICTPAaWBaTh JIOTHUECKYIO IIEMOYKY, COCTOAIIYI0 M3 KJIIOYEBOTO CJOBa U

COTIOJTYMHEHHBIX EMY CIIOB;

BBIICNIATh OOIIMIA TPHU3HAK JBYX WJIM HECKOJIBKUX TPEIMETOB WJIM SBJICHUA U

OOBSACHATH UX CXOJCTBO;

OOBEUHATh TPEAMETHl W SIBJICHHUS B TPYNNbl IO OMPEIEICHHBIM IpU3HAKAM,

CpaBHUBATH, KJIACCU(PUIIMPOBATH U 000011aTh PAKTHI U SIBJICHHUS;

BBIJICNIATDH SIBJICHUE U3 OOIIETO psijia IPYTUX SBJICHHUIM;

OTIPEIETATh OOCTOSITENLCTBA, KOTOPHIE MPEAIIECTBOBATN BO3HHUKHOBEHHIO CBSI3U

MEXIy SBICHHUSIMH, U3 3TUX OOCTOATEIHCTB BBHIIEIATH ONPEACISIONINE, CIIOCOOHBIC

OBITH IPUYMHON JAHHOTO SIBJICHUS, BBISBJISATH IPUYMHBI M CIICJICTBUS SBJICHHA;,

CTPOUTH PACCYXJCHHE OT OOUIMX 3aKOHOMEPHOCTEW K YACTHBIM SIBICHUSM W OT

YACTHBIX SIBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOHUTH pacCyKJeHHE Ha OCHOBE CPAaBHEHHUS MPEAMETOB U SBICHUM, BBIIACISS MPU

ATOM OOIIME MPU3HAKY;

u3JlaraTh MOJIYYCHHYI0 MHGOPMAIINIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoin

3a/1auu;

CaMOCTOSATENIbHO yKa3blBaTh Ha HH(POPMAIIUIO, HYXIAIOUIYIOCS B TMPOBEPKE,

npeajaraTh U MPUMEHATH CIIOCO0 MPOBEPKHU JOCTOBEPHOCTH MH(POpMAINK;

BepOAIN30BaTh AIMOIIMOHAIBLHOE BIIEUATIIEHNE, OKa3aHHOE HAa HETO UCTOYHUKOM;

OOBSACHSATH SIBJICHUS, TIPOIECCHI, CBS3M M OTHOIICHHS, BBISABISIEMbIE B XOJ€

MO3HABATEIILHOM W HCCIIENOBATENbCKONW NEATENbHOCTH (MIPUBOIUTH OOBSICHEHHE C

u3MeHeHueM (GOpPMBbI MPEICTABICHUS, OOBSICHATH, ACTANM3UPYS WU 000011as;

OOBSICHAITH C 3aIaHHOM TOYKH 3PCHUSA);

BBISIBIISATh W HA3bIBaTh NMPUYUHBI COOBITHSA, SBJCHUSA, B TOM YHCIIC BO3MOXKHBIC /

HanOoJiee BEPOSITHBIC MPUYHMHBI, BO3MOXXHBIC ITOCIICACTBHS 3aJaHHON TPUYWHBI,

CaMOCTOSITENIEHO OCYIIECTBIISISI MPUYMHHO-CIICICTBEHHBIN aHAIIN3;

JieaTh BBIBOJL Ha OCHOBE KpPHUTHYECKOTO aHalu3a pa3HbIX TOYEK 3pPEHUs,

MOATBEP)KIATh BBIBOJI COOCTBEHHOW apryMeHTAIlMedl WM  CaMOCTOSITEIHHO
9



MOJIYYeHHBIMU JAHHBIMHU.
7. YMeHMe €031aBaTh, IPUMEHSATHh W NMPeo0pa30BbIBATH 3HAKH U CUMBOJIBI,

MOI€JIU U CXEMbI I PCIICHHA y‘{€6HLIX M IIO3HABATCJIbHBIX 3aaay. Oﬁy‘lﬂlOllIHﬁCﬂ
CMOIKET:

0003HaYaTh CHMBOJIOM U 3HAKOM IIPEIMET U/UIU SIBIICHUE;
OTPEENATh JOTMYECKUE CBA3U MEXAY MpeAMETaMu W/WIH SIBJICHUSIMU, 0003HAYaTh
JaHHbBIE JIOTUYECKUE CBS3H C MMOMOIIBIO 3HAKOB B CXEME;
CO3/1aBaTh aOCTPAKTHBII WU peaibHbIA 00pa3 MpeaMeTa U/UiH SIBICHUS;
CTPOUTH MOJIEJIb/CXeMy Ha OCHOBE YCJIOBUU 3aJ]auM W/WJIHM CIIOCO0a €€ PEIICHNUS;
CO3/1aBaTh BepOalIbHbIC, BEIIECTBEHHBIE U MH(OPMALIMOHHBIE MOJICIH C BBIJCIICHUEM
CYLIECTBEHHBIX XapaKTEPUCTHK OOBEKTa IJs OMNpENeNeHUsl crocolda pelIeHus
34144 B COOTBETCTBHUU C CUTYAIUEN;
peoOpa3oBbIBATh MOJIETHM C IIEJIbIO BBISIBICHUS OOIIMX 3aKOHOB, OINPEAETISIONINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;
NEPEeBOJIUTh CJOXKHYIO IO COCTaBy (MHOTrOACIEKTHYI0) HHGPOPMALMIO U3
rpadguyeckoro win  (HOpPMaTU30BAaHHOTO (CUMBOJIBHOTO) TPEJCTABICHUS B
TEKCTOBOE, U HA00OPOT;
CTPOUTb CXEMY, QJITOPUTM JCHCTBUS, UCHPABIATh WM BOCCTAHABIIMBATH
HEU3BECTHBIM paHee ajlroOpuUTM Ha OCHOBE HMEIOLIErocs 3HaHUs 00 O0BEeKTe, K
KOTOPOMY IPUMEHSETCS aITOPUTM;
CTPOUTH JI0OKA3aTEIBCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;
aHAJIU3UPOBATH/PEPIIEKCUPOBATh ONBIT Pa3pabOTKHM W peanu3aluu  y4eOHOTo
MpOeKTa, HCCIAeNOBaHUS  (TEOPETHYECKOTO, SMIIUPHUUYECKOT0) Ha  OCHOBE
MPEUIO)KEHHOM MPOOJIEMHON CUTyalluM, TMOCTABJICHHOW WEMUW W/WIA 3aJaHHbBIX
KPUTEPUEB OIICHKU MPOAYKTa/pe3ysbTaTa.

8. CwmbicioBoe urenue. O0yyawuuiicsi CMoKeT:
HaXOJUTh B TEKCTe TpeOyemyro HHGPOpMaIHiO (B COOTBETCTBHM C IIENISAMH CBOEH
NEATECIIBHOCTH);
OpPUEHTHPOBATHCSI B COJIEP)KAHUU TEKCTa, MOHMMATh LIEJOCTHBIM CMBICT TEKCTa,
CTPYKTYpUPOBATH TEKCT;
yCTaHaBIMBATh B3aUMOCBS3b OIMCAHHBIX B TEKCTE COOBITHI, SIBICHUI, IPOLIECCOB;
PE3IOMHUPOBATh IIABHYIO UICHO TEKCTa,;
npeoOpa3oBbIBaTh  TEKCT,  «IEPEeBOAS» €ro B JAPYIyl0  MOJAJIBHOCTH,
WHTEPIPETHPOBATh TEKCT (XYIOXKECTBEHHBIM M HEXYHOKECTBEHHBIH — Y4EOHBIN,
HAYYHO-TIONYJISIPHBIH, THPOPMAIMOHHEIHA, TeKCT non-fiction);
KPUTHUYECKH OIICHUBATh COZepKaHue U (OpMy TEKCTa.

9. dopmMupoBaHHe W Ppa3BHUTHE DJKOJOTMYECKOT0 MbIILJIEHUs, YMEHUE

MPUMEHSTh €ro B IIO3HABAaTENbHOW, KOMMYHMKATUBHOM, COLMAIBHOM TMpaKTUKE U
npodecCHOHANIBHOM opueHTanu. O0yJaromuics CMOXKeT:

OIPEICNIATh CBOE€ OTHOIICHUE K IIPUPOTHOM CPEIIE;

aHAJIM3UPOBATh BIIUSHHUE HKOJIOTHYECKUX (DAKTOPOB HA Cpelay OOUTAHUS >KUBBIX
OpPraHHU3MOB,;

MIPOBOJIUTH TPUYMHHBIN U BEPOATHOCTHBINA aHAIU3 YKOJOTHYECKUX CUTYaLIHUM;
MIPOTHO3WPOBATh W3MEHEHUSI CUTYyalluu MPU CMEHEe JEHCTBUS OJMHOTO (pakTOopa Ha
JefcTBrE Apyroro GakTopa;

pacnpoCTpaHsATh SKOJOTMUECKHAE 3HAHUSI M YYAaCTBOBATh B MPAKTHUYECKUX JEax IO
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3alllUTe OKPY KAIOIIEH Cpeabl;
— BBIp@XaTh CBOE OTHOIIEHHE K NPHUPOJE UYepe3 PHUCYHKH, COUMHEHHS, MOJEIH,
POEKTHBIE PAOOTHI.

10. Pa3BuTHe MOTHBAIlUM K OBJAJAEHUI0 KYJbTYPOH AKTHBHOIO
HCIO0JIb30BaHMSA CJI0Bapeii U IPYrux NoucKoBbIX cucteM. Q0yuyarwmuiicss CMOKeT:
— OmpeessaTh He0OX0AUMbIE KITFOUEBbIE TTOMCKOBBIE CIIOBA U 3aMPOCHI;

— OCYIIECTBISATh B3aUMOJICCTBHE C JJIEKTPOHHBIMU IMOMCKOBBIMU CHUCTEMAaMH,
CJIIOBapsIMU;

— (opMHUpOBATh MHOXXECTBEHHYIO BBIOOPKY W3 TIOMCKOBBIX HWCTOYHHUKOB IS
00bEKTHUBU3AIINY PE3YJIbTATOB NTOUCKA;

— COOTHOCHTb IMOJTYUYEHHbIEC PE3YJIbTAThl TOMCKA CO CBOCH NESITEIBbHOCTHIO.

2.2.4 KommyHukaTuBHble Y'Y ]|

11. ¥YMeHHe OpPraHM30BBIBATH y4eOHOe COTPYAHHMYECTBO M COBMECTHYIO
AeSTeJIbHOCTD € yYUTeJeM W CBePCTHUKAMM; pad0TaTh MHAMBUIYAIBHO U B TPYIIIIE:
HaXOJIUTh 00IlIee PEIICHUE U pa3peliaTh KOH(MIMKTHI HA OCHOBE COIIACOBAHMS MO3UIUI
U ydeTa WHTEpecOoB; (OPMYIMPOBATH, APIYMEHTUPOBATh U OTCTAMBATh CBOE MHEHHUE.
OO0yuaromuiics CMoXKeT:

— ONpPEIEATh BOZMOXHBIE POJIM B COBMECTHOM JI€SITEIBHOCTH;

— UIPaTh ONPENEICHHYIO POJb B COBMECTHOM JEATEIBHOCTH;

— TNPUHUMATh MO3ULHUI0 COOECeHNKA, TTOHUMAas MO3ULUI0 APYroro, pa3iuyaTh B €ro
peun: MHEHHE (TOYKY 3pEeHusl), AOKa3aTeNbCTBO (apryMeHThI), (aKThbl; TMIIOTE3bI,
aKCHOMBI, TEOPHH;

— OIpeAeNsaTh CBOU JEUCTBUSA M JCHCTBUS MapTHEpPA, KOTOPbIE CIIOCOOCTBOBAIN WU
NPENATCTBOBAIN NPOJIYKTUBHON KOMMYHUKALINY;

— CTpPOUTHh TO3UTUBHBIE OTHOIIEHWS B TMpolecce Y4eOHOM U IO3HABATEIbHOU
NEeSATENbHOCTH;

— KOPPEKTHO M apryMEHTHUPOBAHO OTCTAaWBATh CBOK TOUYKY 3pEHHUS, B JIUCKYCCHH
YMETh BBIABUTaTh KOHTPAPIYMEHTHI, Mepedpa3supoBaTh CBOIO MbBICIb (BIaJeHHUE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHMIO, C JTOCTOMHCTBOM MpU3HABATh
OIMOOYHOCTh CBOETO MHEHHUSI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— TpemsiaraTh aIbTEPHATUBHOE PEIICHUE B KOH(PIMKTHON CUTYaIlUU;

— BBIIEJATH OOILYIO TOUKY 3pE€HHUS B JUCKYCCUU;

— JIOTOBapUBaThCS O MpaBWJIaX M BOIpOCax JUIsl OOCYXJAEHHUS B COOTBETCTBUU C
IIOCTABJIEHHOW MEPE TPYIIION 3a1a4ei;

— OpraHu30BBIBaTh y4eOHOE B3aMMOJIEUCTBHUE B TpyIne (OmpenaensTh OOIIUe IeIH,
pacupenesnsaTh poiiy, J0roBapuBaThCs APYT € APYTOM H T. 1.);

— YCTpaHATb B paMKax Juanora pa3pblBbl B KOMMYHHMKAlMU, OOYCIIOBJICHHbBIE
HEMOHMMAHUEM/HETIPUSITUEM CO CTOpPOHBI coOecelHUMKa 3anayd, QOpMbI WU
coJiepKaHusl Auaora.

12.  'YMeHMe 0CO3HAHHO HCII0JIb30BATH pedyeBble CPeJACTBA B COOTBETCTBHUHU C
3a/layeil KOMMYHUKALIUK JJIsl BBIPQXKEHUSI CBOMX YYBCTB, MbICIIEH U OTpEeOHOCTEH ISt
MJIAHUPOBAHMST M PETYJIALIMU CBOEH AESTENbHOCTH; BIIAJIEHUE YCTHOM M MUCHMEHHOMN
pEUYbI0, MOHOJIOTHYECKON KOHTEKCTHOM peubio. O0yUaromuiicss CMOXKeT:

— OIpeaensaTh 3a/adyy KOMMYHHUKAllMd U B COOTBETCTBUU C HEW OTOMpATh peueBble
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CpEICTBa;

— oTOMpaTh U HCHOJB30BATh PEUEBHIE CPEACTBA B MPOLECCE KOMMYHHUKAIUU C
JIPYTUMHU JIIOABMU (JIMAJIor B Mape, B MaJION Tpynme u T. 11.);

— TPEACTaBJIATh B YCTHOW WM MUCbMEHHOM (hopMe pa3BEepHYTHIN IJIaH COOCTBEHHOU
NEeSITEBHOCTH;

— coOJo/laTh HOPMBI MYOJIMYHON pEuYd, pEerjaMeHT B MOHOJIOTE€ W JUCKYCCHUU B
COOTBETCTBHM C KOMMYHUKATHBHOU 33]1a4Y€H;

— BBICKa3blBaTh W OOOCHOBBIBATH MHEHHE (CY)XICHHE) W 3alpaliuBaTh MHEHHUE
MapTHEPA B paMKax Juajora;

— TPUHUMATh PEUICHHE B X0JI€ AUATIOTa M COTJIACOBBIBATH €r0 C COOECETHUKOM;

— CO3JaBaTh MHCbMEHHBIE «KIWIIMPOBAHHBIE» W OPUTHMHAIBHBIE TEKCTHI C
MCIIOJIb30BaHNEM HEOOXOANMBIX PEUEBBIX CPE/ICTB;

— HCIIOJIb30BaTh BEPOATIbHBIE CPEACTBA (CPEACTBA JIOTHUYECKOUW CBSI3M) JJISl BBIIEICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;

— UCIIOJIb30BaTh  HEBEpOAJbHBIE  CPEICTBA WM  HArJIAJHbIE  MaTepualbl,
HOJrOTOBJIEHHBIE/0OTOOPaHHbIE IO PYKOBOJICTBOM YUMTEJIS;

— JIeJIaTh OLICHOYHBIM BBIBOJ O JOCTHMIKEHUHM LEIM KOMMYHHKAIMU HEIOCPEICTBEHHO
HocJie 3aBEpILICHUSI KOMMYHUKAaTUBHOIO KOHTaKTa M 0OOCHOBBIBATH €T0.

13. ®opmupoBaHHe W pPa3BUTHE KOMIIETEHTHOCTH B  00J1aCTH
HCIO0JIb30BAHUA HWH(OPMANMOHHO-KOMMYHUKAIMOHHBIX TeXHOJIOTWl (nanee —
HUKT). O0yyarommiics CMOXKeT:

— LEJCHANpaBICHHO MCKaTb W  MCHOJB30BATh HMH(POPMALMOHHBIE  PECYPCHI,
HEO0OXOAMMBIE ISl pEHICHUSI YYEOHBIX U MPAKTUYECKUX 337a4 C MOMOILBIO CPEJCTB
UKT;

— BBIOMpATh, CTPOUTH M HUCIOJIb30BaTh AJEKBATHYIO MH(POPMALMOHHYIO MOJEIb IS
Mepeaud CBOMX MbICIEH CpPEACTBAMU €CTECTBEHHBIX M (DOPMAJIbHBIX SI3BIKOB B
COOTBETCTBHUHM C YCIOBUSIMU KOMMYHUKALINH;

— BBIIEIATh HHPOPMAIIMOHHBIN aCMEKT 3a/1a4M, ONEPUPOBATh JaHHBIMU, UCIIOJIb30BaTh
MOJIEJIb PELICHMS 3aa4H;

— HCHOJb30BaTh KOMIIBIOTEPHbIE TEXHOJOTMHU (BKJIIOYas BBIOOp aJIEKBATHBIX 3ajaue
MHCTPYMEHTAJIBHBIX MMPOTPAMMHO-ANNapaTHBIX CPEACTB U CEPBUCOB) NSl PEIICHUS
MHPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX Y4Ye€OHBIX 3a1ad, B TOM 4HCIIE:
BBIYMCIICHUE, HAlUCaHWE IMHUCEM, COYMHEHUWH, JOKIaJ0B, pedepaToB, CO3/aHUE
Mpe3eHTauuu U 1p.;

— HCIIOJIb30BaTh MH(OPMAIUIO C YYETOM ITHUECKUX U MPABOBBIX HOPM;

— co3J1aBaTh MH(OPMAIIMOHHBIE PECYPChl PAa3HOTO TUIA W JJisi Pa3HbIX ayJUTOPHUM,
coOmonaTh  MHMOPMALMOHHYIO THICMEHYy W mOpaBuwila  MHGOPMAaIMOHHON
0€30MacHOCTH.

2. 3. IIpeameTHbIe pe3ybTaThl. MaTemaTnka

B cootBercTBUM ¢ PI'OC 00O, npeamerHbie pe3yabratbl ocBoeHuss QOII
NPUBOIATCH B ABYX 0J10KaX «BBINYCKHHK HAaYy4YMTCH» U «BBIMYCKHUK MOJYyYHT
BO3MOKHOCTh HAYYMTbCS», OTHOCSIIUXCS K KaXJA0My y4eOHOMY MpeIMETy, B TOM
4HCIIe U IO npeaMeTry «MareMaTnkay.

[Inanupyemble pe3yibTaThl, OTHECEHHbIE K OJOKY «BBINMYCKHHMK HayYHTCS,
OPUEHTHUPYIOT MOJB30BaTENIl B TOM, JOCTUKEHUE KAKOTO YPOBHS OCBOCHHUS YUEOHBIX

12



JEUCTBUN C M3yYae€MbIM OMOPHBIM YYEOHBIM MATEPUATIOM OXKUIAETCS OT BBIMYCKHUKA.
B sToT 610K BKJIIOYAaeTCs Kpyr y4eOHBIX 3ajiay, MOCTPOCHHBIX HA OMOPHOM y4yeOHOM
MaTepuasie, OBJaJCHHE KOTOPHIMHU MPUHIMUIIAAIBLHO HEOOXOJUMO i YCHEIIHOrO
O0Oy4eHHS ¥ COLUATU3AIMUA U KOTOPbIE MOTYT ObITh OCBOEHBI BCEMH O0YyUaOIIUXCH.

JlocTikeHHEe MIIaHUPYEMbIX PE3yJIbTaTOB, OTHECEHHBIX K OJIOKY «BbImycCKHHMK
HAYYHMTCSH», BBIHOCUTCH HA HTOT0BOE OLICHUBAHHME, KOTOPOE MOYKET OCYIIECTBISATHCS
Kak B XoJe oOOyueHus, TaKk U B KOHIIE OOy4YeHHs, B TOM dHclIe B Qopme
rocyAapCTBEHHOM HTOroBod arrecrauud. OLEHKAa JOCTHKEHUS IUIAHUPYEMbBIX
pE3yNbTaTOB 3TOr0 OJIOKAa HA YPOBHE BEIETCA C OMOIIBIO 3aJaHui 0a30BOr0 YpOBHS, a
Ha YpOBHE JEWCTBUH, COCTABIISIIOIIMX 30HY OJMKaWIIero pa3BUTHS OOJBIIMHCTBA
00y4aronIuxcsi, — ¢ MOMOILbBIO 33/TaHNI MMOBBIIIEHHOTO YPOBHS. Y CIIEITHOE BBIITOJIHEHHUE
oOyJaronMMucs, 3aJaHuil 0a30BOr0 YPOBHS CIYKUT €IMHCTBEHHBIM OCHOBAHHEM JUIS
MOJIOKUTENBHOIO PEIICHUs] BOMpOCa O BO3MOXXHOCTU IIEPEX0JAa Ha CIEIYIOUIUN
YpOBEHb 00YUYEHUSI.

B Onoke «BBIMYCKHMK MOJYYHUT BO3MOKHOCTH HAYYUTHCSH» TPUBOIATCS
IUTAHUPYEMBbIE PE3YyJIbTaThl, XapaKTEpPU3YyIOIIUE CHUCTEMY YYEeOHbIX JIeHCTBUH B
OTHOIIIEHWU 3HAHWM, YMEHUMN, HABBIKOB, PACIIUPSIONINX U YIIIyOJSIOINX MOHUMAaHUE
OMOPHOTO Yy4YyeOHOro MaTepuajga WM BBICTYHAIOUIMX KaK IMPOMNENEBTUKA IS
JAIBHENIIEr0 U3y4eHHs JaHHOTO IpeIMETa. Y POBEHb JOCTHKEHHUI, COOTBETCTBYIOLIUI
IJIAaHUPYEMBIM pe3yJbTaTaM 3TOro OJIOKa, MOTYT IPOJAEMOHCTPUPOBATH OT/AEIIbHbBIE
MOTUBUPOBaHHbIE M CIOCOOHBIE oOOydvaromuecs. B MOBCeTHEBHOM MpaKTHKE
MPENoIaBaHMsl LN JAaHHOTO OJIOKa HE OTpadaThIBAIOTCA CO BCEMHU 0€3 MCKIIOUECHUS
00yYaroImMUMUCA KaK B CHJIy TOBBIIICHHOW CJIOKHOCTU Y4€OHBIX JEWCTBUM, TaK U B
CUJIy TOBBIIIEHHOW CI0KHOCTUM y4€OHOro Marepuana W/WiIH €ro MporeaeBTHYECKOro
XapakTepa Ha JaHHOM ypoBHe 0OydeHus. OIleHKa JIOCTH)KEHHUS ILIAaHHPYEMBIX
pE3yNbTATOB BEJIETCA MPEUMYIIECTBEHHO B XOJ€ MpOILEeaAyp, IOMYyCKaIOIIUX
NPEIOCTaBIICHUE U  MCHOJb30BAaHUE HCKIIOYUTEIBHO HENepCOHU(PUIMPOBAHHON
uHpopmanuu. CoOOTBETCTBYIOIIAs IPYyIIa pe3yJIbTaTOB B TEKCTE BbIJEIEHA KYPCUBOM.

3aaHus, OpUEHTUPOBAHHBIE HA OLIEHKY JTOCTHKEHUS MIAHUPYEMBIX PE3YJIBTATOB
u3 050Kka «BBIMYCKHUK MOJYYHMT BO3MOKHOCTb HAYYMTbCS», MOTYT BKJIIOUAThCS B
MaTepuagbl UTOTOBOrO KOHTpousisd Ojoka «BwimyckHuk HayuuTcs». OCHOBHBIE LEIH
TaKoro BKJIFOUECHMS — IPEIOCTAaBUTH BO3MOKHOCTh oOyyaroummcs
MPOJIEMOHCTPUPOBATH OBJIaieHUE 00JIee BBICOKUM (110 CPAaBHEHHUIO ¢ 0A30BBIM) YPOBHEM
JOCTH)KEHUW M BBIABUTH JUHAMUKY pOCTa YUCIEHHOCTH HAuOOJee MOATOTOBICHHBIX
oOyuaronuxcs. IIpy 3TOM HEBBINOJHEHHE OOYYaAIOIIMMUCS 3aJaHUid, C TOMOIIbIO
KOTOPBIX BEAETCS OLEHKA JOCTH)KECHUS IJITAHUPYEMBIX PE3yIbTaTOB JIAaHHOTO OJOKa, HE
ABJISIETCS IPENATCTBUEM JJIS IIEpEX0/ia Ha CIEAYIONINI YpOBEHb OOyUYEeHUSI.

2.3.1 BbIyCKHUK Hay4YuTcs B 5-6 kjaccax (1jisi MCNOJIb30BaHUsI B IOBCEIHEBHOI
KM3HU W o0ecriedeHUs] BO3MOKHOCTH YCHENIHOTO WPOJOJKEHHsI 00pa3oBaHUsl Ha
0a30BOM ypPOBHe)

JJIeMEeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU
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OHCpI/IpOBaTI) Ha 0a30BOM ypOBHG1 MNOHATUAMU. MHOXCECTBO, 3JIEMCHT MHOXECTBA,
IMOAMHOXKCCTBO, IIPUHAAJICKHOCTD,

3aJ1laBaTb MHOXXCCTBA MCPCUUCIICHUEM HUX DJICMCHTOB,

HaXOJUTh IICPCCCUCHUC, O6T)GI[I/IHCHI/I€, IIOAMHOIKCCTBO B HpOCTGfIIHHX CUTyalusx.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

pacino3HaBaThb JIOTHYICCKU HCKOPPCKTHBIC BBICKA3bIBAHUA.

Yucaa

OmnepupoBath Ha 6a30BOM YPOBHE MOHATUSMHU: HATYpaJbHOE YMCIO, LIEJI0€ YHUCIIO,
OOBIKHOBEHHAst JpOOb, JECATHYHAs JpoOb, CMEIIAHHOE YHWCJIO, pallOHATbHOE
YUCJIO;

HCIIOJIB30BaTh CBOMCTBA YHCENI W NpPaBUia JECHCTBUM C PALMOHAJIBHBIMHU YHCIAMH
TP BBINOJHEHUY BBIYUCIICHUN;

MCIIOJB30BaTh MPU3HAKY ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIUYUCICHUM
Y PELICHNHN HECJIOKHBIX 3a/1a4;

BBIIIOJIHATH OKPYTJICHUE PALIMOHAIIBHBIX YUCEN B COOTBETCTBHUHU C ITPABUIIAMU;
CPaBHUBATH PAllMOHAIBHBIE YHCIIA.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

OLICHUBATh PE3yJIbTAThl BBIYUCICHUI IIPU PELICHUH IPAKTUYECKUX 3a7a4;
BBIIIOJIHATH CPABHEHHE YUCEN B PEAJIbHBIX CUTYALUX;

COCTABJISITh YMCIJIOBBIE BBIPAKEHUS MPU PELICHUHU MPAKTHUECKUX 3aJlay U 3a7ad u3
OPYrUX y4eOHBIX MPEIMETOB.

CraTucruka u TEOpUs BCpOHTHOCTeﬁ

[IpeacTaBisaTh JaHHBIE B BUJIE TAOJIULL, JUATPAMM,
YUTaTh MHPOPMALIMIO, IPECTABIECHHYIO B BUJI€ TAOJIULIbI, THATPAMMBI.

TexcTOBbBIE 3agavun

Pemarh HeclOXHBIE CIOXKETHBIE 3aJjaud Pa3HbIX TUIIOB Ha Bce apu(pMeTHUYECKHe
JICUCTBUS,

CTPOUTH MOJIETb YCIIOBHUS 3a7aud (B BUJE TAOJIMIbI, CXEMbI, PUCYHKA), B KOTOpPOU
JaHbl 3HAYEHHSA JBYX M3 TPEX B3aUMOCBS3AHHBIX BEJMYMH, C LEJIBIO ITOMCKA
peuIeHus 3a1a4Hu;

OCYIIECTBIISATH CIIOCOO MOMCKA PEIIECHUs 3a/lay, B KOTOPOM PacCyKJI€HUE CTPOUTCS
OT yCJIOBHSI K TpeOOBaHUIO WJIK OT TPEOOBAHUS K YCIOBHIO;

COCTABJISITh IJIaH PEIICHMS 3aJa4l; BBIIEIATh 3TAMbl PEIICHUS 3a1a4K;
MHTEPHPETUPOBATh  BBIYUCIUTENBHBIE PE3yJlbTaTbl B  3ajlaye, HCCIENI0BATh
MOJIyYeHHOE PEIIeHHE 3aa4H;

3HATh pa3lInure CKOPOCTEH 00BEKTa B CTOSUEH BOJIC, MPOTUB TEUCHUS U M0 TEUECHUIO
peku;

pemaTh 3a7a4i Ha HaXO0KJI€HUE YacTH YMCia U YMCia MO0 €ro YacTH;

pemath 3a7adyd pa3HbIX TUNOB (Ha paboOTy, Ha TOKYNKH, Ha JBHKEHUE),
CBA3BIBAIOIIMX TPU BEJIMYMHBI, BBIIEIATH 3TH BEJIMYMHBI U OTHOLUEHUS MEXAY
HUMU;

1 o

BHGCL " Aajiee — paclio3HaBaTb KOHKPETHBIC TPUMEPDIL 06IIII/IX TOHATHUU IO XaPAKTEPHBIM IIPHU3HAKaM, BBIIIOJIHATD
ﬂeﬁCTBHﬂ B COOTBETCTBUU C OIPCACIICHUEM 1 HpOCTeﬁIHPIMPI CBOIiCTBaMH HOHﬂTHﬁ, KOHKPETU3NUPOBATh IIPpUMEPAMU 061111/16
IIOHATUS.
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— HaxXOJUTh MPOIEHT OT YMCJIA, YUCIO MO MPOLEHTY OT HEro, HaXOJIUTh MPOIEHTHOE
OTHOLIEHUE [IBYX YHCEJ, HaXOAUTh IMPOLIEHTHOE CHIXKEHHE WJIM IPOLEHTHOE
MOBBIILICHNE BETUYNHBL;

— pelIaTh HECIOXKHbBIE JIOTHYECKUE 33]1a4l METOJIOM PACCYKIACHHI.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

— BBIJBUTaTh TUIMOTE3bl O BO3MOXKHBIX MPEACIbHBIX 3HAUCHUSX HUCKOMBIX BEIMYHUH B
3aaye (1eaaTh NIPUKUIKY)

Harasinnas reomerpust

I'eomerpuueckue Gpurypsl

— OmnepupoBath Ha 0a30BOM YpPOBHE MOHATHSAMHU: (UTYpa, TOUKA, OTPE3OK, MpSIMasd,
Jqyd, JIOMaHas, Yroj, MHOTOYIrOJIbHUK, TPEYrOJbHUK W YETHIPEXYTOJIbHHUK,
MPSMOYTOJIBHUK U KBaJpPAaT, OKPYKHOCTh U KPYT, IPSIMOYTOJIbHBIN Napalielenunen,
KyO, map.

— M3o6paxars uzyyaeMblie GUTYPhI OT PYKH U C TOMOIIbIO JIMHEUKHU U IIUPKYJISL.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

— peliarh NPakTUYECKHUe 3a7a4u ¢ IPUMEHEHUEM MIPOCTEUIIINX CBOMCTB GuUryp.

N3mepenusi 1 BbIYMCICHUS

— BBINOJHATh HW3MEPEHUE MJIMH, pPACCTOSHUM, BEJIMYHMH YTJIOB, C [OMOUIBIO
UHCTPYMEHTOB JIJIs1 U3MEPEHUN JIJIUH U YTJIOB;

— BBIYHUCIIATH IUIOIIAIA TPSIMOYTOJIbHUKOB.

B noeceonesnoii scusnu u npu uzyuyeHuu Opy2ux npeomemaos:

— BBIYHUCIIATH PACCTOSHHUS HA MECTHOCTM B CTaHAAPTHBIX CHUTYyalHsX, IUIOIIAIN
MPSIMOYTOJIbHUKOB;

— BBIIOJIHATH NPOCTEUIINE MOCTPOEHUSI U U3MEPEHUSI HA MECTHOCTH, HEOOXOIUMbIE B
pEATIbHOM KU3HMU.

HcrTopus maTemaTukmn

— OIIKMCHIBATh OT/AEJIbHBIC BBIJAIOIIMECS PE3YJbTaThl, IMOJYYCHHBIE B XOJE€ Pa3BUTHUS
MaTEMaTUKH KaK HayKH;

— 3HaTh MPUMEPbl MATEMaTUYECKUX OTKPBITUM MW MX aBTOPOB, B CBSI3H C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEH.

2.3.2 BoinycKHUK nojiyuum 603MO0X3CHOCHb HAYUUMbCA 8 5 - 6 Knaccax (01
obecneuenus 603MONHCHOCHU YCHEUIHO20 RPOOOIICEHUA 00PA306AHUA HA OA3060M U
Y2IIyO1eHHOM YPOBHAX)

DJIeMeHTbI TEOPUH MHOKECTB H MATEMATHYECKOH JIOTUKH

—  Onepuposamv® NOHAMUAMIU: MHONCECMBO, XAPAKMEPUCIUKY MHONCECME, dIeMEHM
MHOJICECmBA, Nycmoe, KOHeuHoe U OeCKOHeUHOe MHONCECMBO, NOOMHOICECMEBO,
NPUHAOTICIHCHOCD,

— onpeoensimb  NPUHAOLEIHCHOCHb — IIEMEHMA  MHONCeCmBY,  00beOUHEeHUI) U
nepeceueHuro  MHOJNCECMS, 3a0a8amb MHONCECMBO ¢ HNOMOUWDbIO NepeyucieHus
INEMEHMOB, CIOBECHO20 ONUCAHUSL.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

—  pacno3Hasams J02UYeCKU HeKOPPEKMHbLE GbICKA3bIEAHUS,

2 o
3,&60]: " Aajiee — 3HaTh ONIPEACICHUC IIOHATHA, YMETD MMOSICHATH €0 CMbICJI, YMETh UCITOJIL30BATh IMOHATHUE U €TI0 CBOMCTBA
IIpyu IPpOBEACHNU paccymuem/lﬁ, JA0Ka3aTeJbCTB, pCIICHUHA 3a1a4.
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—  Cmpoumbs YenouKu YMO3aKIOYeHUll Ha OCHOBe UCNONb308AHUS NPABUTL TOSUKU.

Yucna

— Onepupogamsv NOHAMUAMU. HAMYPATLHOE YUCTIO, MHOIHCECMBO HAMYPAIbHBIX YUCEl,
yenoe Yucio, MHONCECMB0 Yeavlx yucei, 0ObIKHOBeHHAs OpoOb, OecamuyHas opoow,
CMeWanHoe YUcio, PAYUOHAIbHOE YUCIO, MHONCeCmE0 pPAayUOHAIbHbIX Uucel,
2eomempuiecKkas uHmepnpemayus HamypaibHbulX, YeablX, PaYuOHANIbHbIX,

— NOHUMAamMb U 00BACHAMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCAA,

—  BBLINOJHAMb BbIYUCLCHUS, 8 MOM YUCTEe C UCNOAb308AHUEM NPUEMO8 PAYUOHATILHBIX
8bIYUCTEHUL, 0OOCHOBLIBAMb ANICOPUMMbL BbINOJIHEHUS OCUCMBUI,

— ucnonvzosamev npusHaxu Ooeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmel u
npouseeodeHusi 4uceil Npu  GLINOJHEHUU  BbIYUCIEHUU U  peueHuu  3a0ad,
000CHOB8b18AMb NPUSHAKU OCTUMOCTIU,

—  BBLINOJHAMb OKPY2JleHUEe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

—  YNopsao0ouusams YUCid, 3aNUCaAHHble 8 8UOE 0ObIKHOBEHHBIX U 0eCAMUYHBIX Opobell,

— Haxooumv HOJ/[ u HOK uucen u ucnonvzosams ux npu peuienuu 3a0a;

— onepuposams NOHAMUEM MOOYIb YUCILA, 2e0MempUiecKas uHmepnpemayus Mooyis
yucia.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

— NpUMeHAMb Npasuia NPUOIUNCEHHBIX BbIUUCIEHUL NPU peuleHUUu NpaKmuidecKux
3a0a4 u peweHuU 3a0ay Opyaux y4eoHvix npeomemos;

— BBLINOJHAMb CPABHEHUE pe3YIbMmAamo8 6blYUCIEHUU NPU peuleHuu NpaKmuidecKux
3a0a4, 8 Mom yucjie nPubIUNCEHHbIX bIYUCTEHUL,

— COCMaenAms YUCI08ble BbIPAJNCEHUs U OYEeHUBAMb UX 3HAYEHUs NpU peuleHuu
NPAKMUYecKux 3a0ad u 3a0ay u3z opy2ux y4eoOHsvix npeomemos.

YpaBHeHHs 1 HEPABEHCTBA

— Onepupogamsv NOHAMUAMU: PABEHCMBO, YUCIOB0€ DABEHCMEO0, YPABHEHUe, KOPEHb
VPasHeHusl, peuleHue YpasHeHus, YUcl080e HepaseHCme0.

CTaTHCTHKA M TEOPHS BEPOATHOCTEMH

— Onepuposamv NOHAMUAMU: CMOJOYamMble U KDPY208ble Ouacpammvl, maoauybl
OaHHbIX, CpeOHee apughmemuuecxoe,

— u3enexamo, UHpopmayuio, NPeOCMAasiIeHHYI0 8 Mmabauyax, Ha OUdAePAMMax;

— cocmaesnsms mabauysbl, Cmpoums OUAePAMMbl Hd OCHO8e OAHHbIX.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

— u3eleKamv, UHMePNpemuposams u npeobpaz0evieams unghopmayuro,
NpeoCmasieHHyl0 8 maoauyax u Ha Oudspammax, Ompadicaowyr ceoucmeda u
Xapakxmepucmuku peaibHblx NPoyecco8 U A61eHUIL.

TekcTOBBIE 321aYH

— Pewambv npocmvle u ClOJCHbIE 3A0ayu PA3HLIX MUNOS, A MAKJCe 3a0ayu
NOBLILULEHHOU MPYOHOCTU,

— UCNONb308aMb PA3Hble KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CILONCHBIX 3a0ay 05
NOCMPOEHUS. NOUCKOBOU CXeMbl U PelleHUsl 3a0ay;

— 3HamMb U NPUMeHAMb 00a cnocoba Noucka pewileHus 3aoay (om mpebOBaHUs K
VCI08UIO U OM YCI08USL K MPebOBAHUIO);

—  MOOenuposams paccyicoeHus npu NOUCKe peuieHus 3a0ay ¢ NOMOwbio 2pag-cxemobl;

—  8blOENAMb IMANBL PEULeHUSL 3A0a4U U COOEPAHCAHUE KAHCO020 dDMAaNd,
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— UHMepNpemuposams  BbIYUCIUMENbHbIE pe3yIbmamsl 8 3adaye, UCCLe008amb
NOJIy4eHHOe peulenue 3a0adu,

—  AHATU3UPOBAMb  BCEBO3MOJCHbBIE CUMYAYUU  B3AUMHO20  PACHONONCEHUS  O8YX
00beKmo8 U UBMEHeHUe UX XaAPAKMEePUCmuK npu COBMECMHOM  OBUNCEHUU
(ckopocmu, 8pems, paccmosiHue) npu peleHuu 3a0ay Ha 08uUdCeHUue 08YX 00beKmos
KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTIEHUSX,

— UCCNe008aMb CEBO3MOICHbIE CUMYAYUU NPU PeuleHUl 3a0ay Ha 08UdCeHIUe NO PekKe,
paccmampusams pasHvle CUCmeMbl OMcuema,

— pewamsv pazHoobpasHvle 3a0a4l «HaA 4acmuy,

— pewamsv U 000CHO8bIBAMb C80€ peuleHue 3a0a4 (8bloeNsamb MamemMamuieckyio
OCHOBY) HA HAXOJCOEHUe Yacmu 4YUCId U YUCIAd NO e20 Yacmu HA OCHO8e
KOHKDPEMHO020 CMbLCIa Opoou,

— 0CO3HABAMb U 0OBACHAMb UOSHMUYHOCb 3a0aY PASHLIX MUNOE, CEA3LLBAIOWUX MPU
BeNUYUHBL (Ha pabomy, HA NOKYNKU, HA OB8UdICEeHUe), 8blOesimb dMU BeAUUUHb U
OMHOWEHUSL MeIHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ay, KOHCMpPYupoeams
cobcmeennvle 3a40a4i YKA3aHHbIX MUNO0.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

— guldensimb NpU peueHuu 3a0a4 Xapakmepucmuku paccmampueaeMoi 8 3adaye
cumyayuu, OMIUYHble OM PeaibHbiX (Mme, Om KOMOPbIX abCmpasupos8anucy),
KOHCIMPYUPOBams HOBble CUMYAYUU C Y4emoM IMUX XapaKmepucmux, 8 YaCmuocmu,
npu peulenuu 3a0a4 Ha KOHYeHmpayuu, y4umsleams NI0OMHOCMb 8euecmed;

— pewamsv U KOHCMPYUPOBAMb 3A0ay¥U HA OCHOBE pPACCMOMPEHUS PeanlbHblX
cumyayutl, 8 KOMopwvlx He mpeoyemcs MOUHbIU BbIYUCTUMEbHBII Pe3)IbIMam,

— pewams 3a0a4u Ha O8UdICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCTEMbl OMCYemda.

Harasignasi reomerpus

I'eomeTpuueckue Gpurypsl

— Uszenexamv, unmepnpemupogamsv U npeobpazoevieamv  UHGOPMAYUIO O
2eomempuieckux Queypax, npeocmasieHHyI0 Ha YePmedtcax,

— u3obpadicamv uzyuaemvlie uaeypvl om pYKU U C NOMOWDBIO KOMHBIOMEPHLIX
UHCMPYMEHMO8.

N3mepeHusi u BIYUCIEHUS

— GBLINOJHAMb  UBMEpPeHUue ONUH, PACCMOAHUL, GEIUYUH Y2ll08, C HNOMOUbBIO
UHCMPYMEHMO8 OJisl U3MEPEHUL OIUH U Y208,

— GLIYUCTAMb NAOWAOU NPAMOY20JIbHUKO8, KBAOpAmos, 00veMvl NpAMOY20NbHbIX
napannenenuneoos, Kyooa.

B noeceonesnoit sccuznu u npu uzyuenuu opy2ux npeomemos:

— BBLIYUCTAMb PACCMOAHUS HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUsX, HI0Uaou
Y4acmKo8 NpsamMoy20abHOU opmbl, 00beMbl KOMHAM,

—  BbINOJHAMb NpOCMelUe NOCMPOeHUsT HA MEeCMHOCMU, HeoOXo0uMble 8 PeanbHOl
JHCUBHU,

— OYeHUsamv pazmepul peaibHbiX 00bEKMO8 OKPYHCAIOUWe20 MUpa.

HcTropust MaTeMaTUKHU

— Xapaxkmepuzoeams 6K1A0 8blOAIOWUXC MAMEMAMUKO8 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX 001acmel.
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2.3.3 BbIMyCKHUK HAYYHTCS B 7 - 9 kjaccax (17151 MCIOJIb30BAHUS B OBCEIHEBHOM
PKH3HU U 00ecriedeHHs1 BO3MOKHOCTH YCIIEIIHOTO NMPOA0JIKeHNsI 00pa30BaHus Ha
0a30BOM YpPOBHE)

JJIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKHU

— OmnepupoBaTh Ha 0a30BOM ypOBHe3 MIOHATUSAMM: MHOXXECTBO, AJIEMEHT MHOXKECTBA,
MOJMHO>KECTBO, MPUHAJICKHOCTb;

— 3aJ1aBaTh MHOKECTBA MEPEUNUCICHUEM UX DJIEMEHTOB;

— HaXOJuTh MepeceueHue, 00beAMHEHNE, TOJMHOXKECTBO B IPOCTEUIIINX CUTYaLIHSIX;

— omepupoBaTh Ha 0a30BOM ypOBHE MOHATHSAMU: OMpEEICHHE, aKCHOMa, TEopeMa,
JI0Ka3aTeJIbCTBO;

— MOPUBOJUTH NPUMEPHI U KOHTPIIPUMEPHI I NOATBEPKICHUS CBOMX BBICKA3bIBAHUM.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaoas:

— HCIIOJIB30BaTh TpauUecKoe MPEACTABICHUE MHOKECTB JJISI OINHCAHUS PeaTbHBIX
IIPOIICCCOB U SIBJICHUH, IIPH PEIICHUH 3a]1a4 APYTUX YU4EOHBIX MPEIMETOB.

Yucaa

— OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMH: HATYpaJIbHOE YHCIIO, LIEJIOE YHCIIO,
OOBIKHOBEHHAsI JIpo0Ob, JECATHYHAs JpoOb, CMEIIaHHas ApoOb, palmoHAILHOE
YUCJI0, apuPMeTHUECKUil KBaApaTHBIM KOPCHB;

— HCIIOJIB30BaTh CBOMCTBA YMCEN U MIPaBWJIa ICMCTBUHN MPU BHITIOJIHEHUH BHIYMCIICHUM;

— HCIIOJIB30BaTh MPU3HAKU JEIMMOCTH Ha 2, 5, 3,9, 10 npu BBITIOJTHEHUU BBIYUCICHUN
Y PEILICHUY HECJIOKHBIX 3a/1aY;

— BBIIOJHATH OKPYTJICHUE PAIMOHATIBHBIX YUCEI B COOTBETCTBUH C MPABUIIAMU;

— OIICHMBATh 3HAYCHHUE KBAIPATHOTO KOPHSI U3 MOJIOKUTEIBHOTO LIEJIOT0 YUCIA;

— Ppacno3HaBaTh PAMOHAIBHBIE U MPPALMOHAIBHBIC YHCIIA,

— CpaBHMBATH YHCIIA.

B noeceonesnoit ycu3nu u npu uzyueHuu Opyzux npeomemaoas:

— OIICHUBATh PE3yJIbTaThl BHIYUCICHUN MPU PEIICHUN MPAKTUUECKUX 3a]1a4;

— BBINOJHATH CPABHEHHE YHUCEN B PEAJIbHBIX CUTYAIUsIX;

— COCTaBJISITh YMCJIOBBIE BBIPAXKCHUS MPH PEIICHUU MPAKTUUYECKUX 3ajlady W 3ajJiad u3
JIPYTUX y4eOHBIX TIPEIMETOB.

To:xknecTBeHHbIE IPe00pa3oBaHUs

— BuImonHATE HeECIOXKHBIE TPeoOpa30BaHUs ISl BBIYUCICHUS 3HAYCHHM YHCIIOBBIX
BBIPAKEHUH, COJICPKAIINX CTEIEHU C HATyPAIbHBIM MOKA3aTEJIeM, CTETIEHHU C IEIbIM
OTPULIATEIILHBIM MMOKA3aTEIIEM;

— BBINOJHATH HECTOXKHBIE TPEOoOpa30BaHUs 1IEIbIX BBIPAKEHUI: PacKpbIBaTh CKOOKH,
MIPUBOJIUTH MMOJJOOHBIC CllaraeMbIe;

— HCMOJIb30BaTh (POPMyJIbl COKpPAIIEHHOTO YMHOXXEHUs (KBaJpaT CYMMBI, KBajpaT
pPa3HOCTH, Pa3HOCTh KBAAPATOB) JUIsl YOPOIINCHHUS BBIUUCICHUM 3HAYCHUUN
BBIPAKCHUM;

— BBINOJHATH HECIIOXKHBIE TNpeoOpa3oBaHUs JAPOOHO-TMHEHHBIX BBIPAXEHUH U
BBIPKEHUMN C KBaIPATHBIMU KOPHSIMH.

3 o

BHGCL " Aajiee — paclio3HaBaTb KOHKPETHBIC TPUMEPDIL 06IIII/IX TOHATHUU IO XaPAKTEPHBIM IIPHU3HAKaM, BBIIIOJIHATD
ﬂeﬁCTBHﬂ B COOTBETCTBUU C OIPCACIICHUCM U HpOCTeﬁHIHMH CBOIiCTBaMU HOHHTI/IfI, KOHKPETHU3UPOBATh MIPpUMEPAMU 061111/16
IIOHATUS.
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B noeceonegnoit scuznu u npu uzyueHuu opyzux npeomemaos:

ITOHUMATb CMBICJI 3aIIMCH YHCJia B CTAHAAPTHOM BU/IC,
OIICpUPOBATH HA 0a3oBOM YPOBHC INOHATHUEM «CTaHAAPTHAsA 3allMCh YUCIIA.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh Ha 0a30BOM YpOBHE IMOHSTHSMH: PABEHCTBO, YHMCIIOBOE PABEHCTRO,
ypaBHEHUE, KOPEHb YPABHCHMS, PCIICHUE YPABHEHMS, YHUCIOBOE€ HEPABEHCTBO,
HEPABEHCTBO, PEUICHUE HEPABEHCTBA;

MPOBEPSITH CIPABEIIMBOCTH YUCIIOBBIX PABEHCTB U HEPABEHCTB;

pelIaTh JMHEUHBIE HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOJISIIMECS K
JINHEHHBIM;

pelIaTh CUCTEMBI HECIIOKHBIX JTUHEUHBIX YPABHECHH M, HEPABEHCTB;

MIPOBEPSATH, ABJISETCA JIU JAHHOE YUCIIO PEIICHUEM YpaBHEHUs (HEPaBEHCTBA);
peraTh KBaJpaTHbIC ypaBHEHUS 10 GOpMYyIie KOpHEH KBaJAPAaTHOTO YPAaBHCHHUS;
n300paxaTh PEIICHUS HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMOI.

B noeceonegnoit ycuznu u npu uzyueHuu opyzux npeomemaos:

COCTaBJISITh M pelIaTh JIMHEWHbIC YPABHEHUS MPU PEIICHUH 3a7a4, BOSHUKAIOIINX B
JIPYTUX Y4eOHBIX MpeMeTaxX.

DOyHKUNHA

Haxonuthb 3HaueHre QPyHKIUU 1O 3aJaHHOMY 3HAYEHUIO apTYMEHTA;

HaxOJIUTh 3HAUYCHWE apTyMEHTa MO 3aJIaHHOMY 3HA4YCHHIO (YHKIIUA B HECIOKHBIX
CUTYaIusX;

OTIpEIEIATh TOJIOKEHUE TOYKH IO €€ KOOpAMHATaM, KOOPIWHATHI TOYKH II0 €€
MIOJIO’KEHUIO Ha KOOPAMHATHOM MJIOCKOCTH;

mo TpaduKy HAaXOAWUTh OOJACTh ONpPEAENICHUS, MHOXKECTBO 3HAUYCHUH, HYIH
GYHKIIUA, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA, MPOMEXKYTKH BO3pACTAHUS U YOBIBAHUS,
HanOoJIbIIIee ¥ HAUMEHBITIee 3HaYCHUS (QYHKIIHH,

CTpOUTH TpaduK TUHEHHON PYHKITUY;

IPOBEPATH, SABJISIETCS JIU TaHHBIN Tpaduk rpadukom 3aqaHHON QYHKIIUN (JTUHEHHOMH,
KBaIpaTUYHOM, 00paTHOM MPOMOPIIMOHATIBHOCTH);

OTpeNeNsATh MPUONIKEHHBIE 3HAYCHHS KOOPAMHAT TOYKH TEpecedeHus] rpadukoB
dynKImi;

omepupoBaTh Ha  0a30BOM  ypOBHE  TMOHSATUSMU:  TOCIIEIOBATEIHHOCTD,
apudMeTHIecKas MPOTrPECCusi, TEOMETPUIECKas TPOTPECCHS;

pemarh 3aJadyd Ha TPOTPECCHH, B KOTOPHIX OTBET MOXKET OBITh IOJIYYCH
HETOCPECTBEHHBIM MOJICUETOM 0€3 MpUMEeHEHUs popmMy.

B noeceonesnoii ycusnu u npu uzyueHuu opyzux npeomemaos:

HCIIOJB30BaTh rpadUKu peasibHbIX MPOIIECCOB U 3aBUCUMOCTEH JJIS OTIPE/ICTICHUS UX
CBOMCTB (HauOOJIbIIE W HAWUMEHBIIWE 3HAYEHUS, MPOMEKYTKH BO3pACTaHUs U
yOBIBaHU S, 00JIACTH MOJIOKUTEIBHBIX U OTPULIATEIILHBIX 3HAYCHUH U T.11.);
WCIIOJIh30BaTh CBOMCTBA JIMHEHHOW (yHKIMM U ee rpaduK IpH PEIICHUU 3a71ad u3
JIPYTUX Y4eOHBIX MPEIMETOB.

CrarucTuka v Teopusi BepoATHOCTEN

Nmerp mpencraBieHWe O CTAaTUCTUYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 3a]]a4ax;

pemarh  mpocTeliue  KOMOMHATOpHBIE  3a7a4dl  METOJOM  MPSMOTO |
OpraHU30BaHHOIO Mepedopa;
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NPECTaBIATh JaHHbIE B BUJE TaOIuUI, AMarpamMm, rpaduKos;

YUTaTh MHGOPMAILIHIO, PECTABIECHHYIO B BUJIE€ TAOJIUILIbI, IUarpaMMbl, rpaduka;
OMpeeNsTh OCHOBHbIE CTATUCTUYECKUE XAPAKTEPUCTUKHN YUCIOBBIX HAOOPOB;
OLICHUBATh BEPOSITHOCTb COOBITUS B MPOCTEUIIIUX CITydasiX;

UMETh MPEICTABJICHNUE O POJIM 3aKOHA OOJIBIIINX YUCET B MACCOBBIX SIBIICHUSX.

B noeceoneenoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

OIICHMBATH KOJIMYECTBO BO3MOYKHBIX BAPHAHTOB METOOM Iiepedopa;

UMETh TPEACTABIICHUE O POJM IMPAKTUYCCKU JIOCTOBEPHBIX M MAaJOBEPOSITHBIX
COOBITHI;

CpPaBHHMBAaTh OCHOBHBIC CTATHCTHUYCCKHE XapaKTEPHCTHUKH, ITOJYICHHBIC B MPOIECCE
pEIICHUS IPUKIIATHON 3a]1a49M, U3YUICHHS PCATbHOTO SBJICHHUS;

OIICHUBATh BEPOSTHOCTH PEATTbHBIX COOBITHI U SBJICHUI B HECJIOKHBIX CUTYAIUIX.

TexkcTOBBIE 3agavun

PemaTe HecCJOKHBIE CIOKETHBIC 33Jlaud Pa3HbIX TUIIOB Ha Bce apuU(METUUYECKHE
JICUCTBUS,

CTPOUTb MOJENb YCJIOBHUS 3aJaud (B BHUAE TaOJMUIbl, CXEMBbl, PUCYHKa WU
YpaBHEHUs), B KOTOPOU JTaHbl 3HAUEHUS IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYMH, C
LEJIBI0 TOMCKA PELICHUS 3a0a4H;

OCYIIECTBIISITh CIIOCOO MOKMCKA PEIICHUs 3a/1a4i, B KOTOPOM PacCyXJI€HUE CTPOUTCS
OT YCJIOBHSI K TpeOOBaHUIO HJIK OT TPEOOBAHUS K YCIOBHIO;

COCTABJISITh IJIaH PEIICHUS 3a]a4H;

BBIJICJISITh 3TAIbl PEIICHUA 3a/1a4K;

MHTEPIPETUPOBATh  BBIYUCIUTENBHBIE PE3ylbTaTbl B  3ajlaye, HCCIENI0BATh
MOJIyYeHHOE PEICHUE 3a]a4H;

3HATh pa3lInure CKOPOCTe 00BEKTa B CTOSUEH BOJIE, MPOTUB TEUCHUS U TIO TEYCHUIO
peku;

penaTs 3aa4 Ha HaXO0KICHUE YaCTH YMcia U YMCia 10 €ro YacTH;

pemath 3a7adyd pa3HbIX TUNOB (Ha paboOTy, Ha TOKYNKH, Ha JIBHXKEHUE),
CBA3BIBAIOIIMX TPU BEJIMYMHBI, BBIIEIATH 3TH BEJIWYMHBI U OTHOLIECHUS MEXKIY
HUMU;

HaXOJUTh MPOLIEHT OT YMCJa, YACIO MO MPOLUEHTY OT HEro, HaXOAUTh IPOLIEHTHOE
CHW)KEHHUE WIH MTPOLICHTHOE MTOBBIIICHUE BEJINYUHBI;

penaTh HECJI0KHbIE JJOTUYECKUE 3a/1a4U METOJIOM PACCYXKACHUIM.

B noeceonesnoii ycusnu u npu uzyueHuu opyzux npeomemaos:

BBIJIBUTAaTh TUIIOTE3bl O BO3MOXHBIX MPEJETbHBIX 3HAYEHUSX HMCKOMBIX B 3ajaue
BEJIMYUH (7e7aTh TPUKUJIKY).

I'eomeTpuueckue purypsi

OnepupoBath Ha 6a30BOM ypOBHE MOHATUSMU F€OMETPUUYECKUX (UTYD;

U3BJIEKaTh MHGOPMALIMI0O O TEeOMETPUYECKHX (Urypax, NpPeICTaBICHHYIO Ha
YyepTekax B IBHOM BUJIE;

OPUMEHSATh JJIs pelIeHHs] 3aJad TeoMeTpuyeckue (akThl, €CIU YCIOBUS HX
NPUMEHEHHUS 3aJlaHbl B IBHOM (opMe;

pelarh 3aJayd Ha HAxXO0XJACHHE TEeOMETPUYECKHX BEJIMYMH MO o0pa3laM Wid
aNropuTMam.

B noeceonesnoii scuznu u npu uzyuyenuu opyux npeomemaos:

20



— HCIIOJIb30BaTh CBOMCTBA T'€OMETPUYECKUX (PUTYp ISl PEIIeHUs TUIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTyalUsX NOBCEIHEBHOM KW3HU, 3a7ad IPAKTUYECKOIO
COJICpKaHMUS.

OTHOIEHUS

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHIMU: PABEHCTBO (QUTYpP, paBHbIE (UTYPHI,
PABEHCTBO TPEYTOJbHHUKOB, MAPAIUIEIBHOCTh MPAMBIX, IEPIEHAUKYISIPHOCTh
MPSIMBIX, YTIIbI MEXAY MPSAMBIMU, IEPIICHAUKYIISIP, HAKIIOHHAS, TPOESKIIHSL.

B noeceonesnoii scu3nu u npu uzyueHuu opy2ux npeomemos:

— HCIIOJIb30BaTh OTHOILIEHUSA I PEUIeHUS MPOCTEMIIMX 3a/1ay, BO3HHMKAIOIIUX B
pEATbHOM KU3HMU.

N3mepenusi u BbIYMCJIEHUS

— BBbIONHAT, UW3MEpEHWEe JUIMH, PACCTOSHHWM, BEJIMYMH YIJIOB, C [OMOUIBIO
MHCTPYMEHTOB ISl U3MEPEHUH JUIMH U YTJIOB;

— TpUMEHATh GOpMYyJbl MEpPUMETpPa, IUIOMEAAM U 00beMa, IUIOHAAN IMOBEPXHOCTU
OTJAEJIbHBIX MHOTOTPAHHHMKOB IPU BBIYMCIEHUSX, KOTJa BCE IAHHBIE HMEIOTCS B
yCIIOBUU;

— npuMeHATh TeopeMy Iludaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOIICHHUS NS
BBIYUCJICHUS JIJINH, PACCTOSIHUH, TIJIOMIA/IEH B IPOCTEUIINX CITydasiX.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

— BBIUUCIATH PACCTOSHHUS HA MECTHOCTM B CTaHJAPTHBIX CHUTyallMsX, IUIOWIAIUA B
MPOCTEHIIUX CIydasiX, NOPUMEHATh (OPMYJbI B MPOCTEUIINUX CHUTYyalUsIX B
MMOBCETHEBHOM KU3HU.

I'eomeTpuueckue mocTpoeHus

— M3o0paxarh THNOBBIE IJIOCKUE (UTYpPHI U (QUTYPHI B IPOCTPAHCTBE OT PYKU U C
MTOMOILIbIO THCTPYMEHTOB.

B noBceaqHeBHOI JKM3HU M IPU U3YyYE€HUH APYTUX NMPeIMETOB:

— BBINOJHATH NMPOCTEUIINE MOCTPOCHUS Ha MECTHOCTH, HEOOXOIMMBbIE B pealbHON
KU3ZHU.

— TI'eomeTrpuueckue npeodpazoBaHus

— Crpouth Gpurypy, CAMMETPUYHYIO JaHHOU (PUTYpe OTHOCUTEIILHO OCHU U TOYKH.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

— Ppacro3HaBaTh JBI)KEHHE O0BEKTOB B OKPYKAIOILIEM MUDE;

— pacrno3HaBaTh CHMMETPUYHBIE (PUTYpPHI B OKPYKAIOIIEM MUPE.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

— OmnepupoBarb Ha 0a30BOM YpOBHE TMOHATHUSIMH BEKTOpP, CyMMa BEKTOpOB,
MPOU3BEJICHUE BEKTOPA Ha YHUCII0, KOOPAMHATHI Ha TUIOCKOCTH;

— OompenensaTh NpUOIMHKEHHO KOOPJIMHATBI TOYKM 1O €€ M300paKEHUI0 Ha
KOOPJIMHATHOM TIOCKOCTH.

B noeceonesnoii ycusnu u npu uzyuyeHuu Opy2ux npeomemaos:

— HCIIOJI30BaTh BEKTOPHI ISl PELICHMS IPOCTEHIINX 3a/1a4 Ha ONPEIETIEHUE CKOPOCTH
OTHOCUTEJILHOTO JIBU)KCHHUS.

HcTropust MaTeMaTUKHU

— OnuceiBaTh OTAECIBHBIE BBIJAIOIIMECS PE3YIbTaThl, MOJYYEHHbIE B XOJ€ Pa3BUTHS
MaTeMaTUKH KaK HayKH;

— 3HaTh TMPUMEPbl MATEMaTUYECKUX OTKPBITUM UM UMX aBTOPOB, B CBSI3H C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;
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— MOHUMATh POJIb MAaTEMAaTUKHU B pa3BuTUU Poccuu.

MeTtoabl MAaTEMATHKH

— BpiOuparh NOAXOAIIMM W3YYEHHBIM METOJ JJI PEelICHUs] H3YyYEeHHBIX THIIOB
MaTEeMaTHUYECKHX 3a/1a4;

— IlpuBoauTh mNpHUMEpPHl MaTEMAaTHYECKHUX 3aKOHOMEPHOCTEH B  OKpY’KAIOIIEH
JNEUCTBUTEILHOCTH U TPOU3BECHUSAX UCKYCCTBA.

2.3.4 BoinycKHUK nosiyuum 603moxcHocms Hayuumaucs 6 7 - 9 knaccax (01s
odecneueHus 603MOHCHOCHU YCREUIHO20 NPOOOTIHCEHUS 00PA306AHUA HA DA3060M U
YenyoneHHOM YPOGHAX)

JIeMeHThbI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKHU

- Onepupoeamb4 NOHAMUAMU. ONpedeneHue, meopemda, aKCuomd, MHONCeCmaso,
Xapakmepucmuku MHONCECMEd, INeMEeHm MHONCeCmed, Nycmoe, KOHEeYHoe U
beckoneunHoe MHONCECMBO, NOOMHONCECMBO, NPUHAONICHCHOCb,  BKIIOYeHUe,
PABEHCIBO MHONCECME,

—  U300padcamov MHONCECMBA U OMHOULEHUE MHONICECTE C NOMOWbIO KpY208 Jiliepa,

— omnpeoensimb  NPUHAOIEHCHOCMb  INEeMEeHma  MHOMCeCm8y,  00beOUHeHUr U
nepeceyeHur MHONCeCms;

— 3a0a6amov MHONCECMBO C NOMOWDIO NEPEeyUCTeHUs. IAEeMEHMO8, CLOBECHO2O
ONUCAHUS,

— onepuposamv — NOHAMUAMU:  BbICKA3bIGAHUE,  UCMUHHOCMb U JIOHCHOCHIb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIBAHUL, ONepayul HAO BblCKA3bIBAHUAMU. U,
UU, He, YCI0BHbLE BbICKA3LIBAHUS (UMNIAUKAYULL),

—  CMpoumbv 8blCKA3bIBAHUSL, OMPUYAHUSL BbLCKA3bLIBANHUIL

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

—  CmMpoumbs YenouKu YMO3aKIOUeHULl Ha OCHOBe UCNONb308AHUS NPABUTL TOSUKU,

— UCNONb308AMb MHOMCECMBA, Onepayuu ¢ MHONMCECMBAMU, ux epaguueckoe
npeocmaeiierue 0l ONUCAHUS PeATIbHbIX NPOYECCO8 U SGIEHUI.

Yucaa

— Onepuposamv NOHAMUAMU. MHOHNCECMBO HAMYPAILHBIX YUCEN, MHOMCECMBO YENblX
yycen, MHONCECMBO PAYUOHALbHBIX YUCEN, UPPAYUOHAIbHOE YUCILO0, KBAOPAMHbIU
KOpeHb, MHONCECMBO OCUCMBUMENbHbIX YUCE, 2e0MempuyecKas uHmepnpemayus
HAMYpaivbHuIX, YElblX, PAYUOHAILHBIX, OeUCMBUMENbHbIX YUCE,

—  NOHUMAMb U 00BACHAMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

—  BbINOJIHAMb BbIYUCIEHUS, 8 MOM UYUCIE C UCNONb308AHUEM NPUEMO8 DAYUOHATIbHBIX
8bIUUCTCHUL,

—  BBINOJHAMb OKPY2JleHUEe PAYUOHANbHBIX YUCE] C 3a0AHHOU MOYHOCMbIO,

— CpasHUBAMb PAYUOHATIbLHBIE U UPPAYUOHATIbHBIE YUCA,

—  npeodcmasisims payuoHAIbHOEe YUCTO 8 8U0e 0eCAMUUHOU OpooU

—  Ynopsa0oyueamsv Yucid, 3anUcCaHHble 8 8Uoe 0ObIKHOBEHHOU U 0eCAMUUHOU OpoOU,

— Haxooumv HOJ u HOK uucen u ucnonv3oeams ux npu peuieHuu 3a0au.

B noeceonesnoii ycusnu u npu uzyueHuu Opyzux npeomemaos:

4 .
3,HGCL " Aajiee — 3HaTh ONIPEACICHUC IIOHATHA, YMETD MMOSICHATH €0 CMbICJI, YMETh UCITOJIL30BATh IMOHATHUE U €TI0 CBOMCTBA
IIpyu IPpOBEACHNU paccymueﬂuﬁ, J0Ka3aTeJbCTB, pCIICHUHA 3a1a4.
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NPUMEHAMb NPABUIA NPUOTIUNICEHHBIX BbIYUCTEHUN NPU peueHUU NPAKMUYecKUx
3a0ay u peweHuy 3a0ay opyaux y4eoHvix npeomemos;

BbINOIHAMb CPABHEHUE DPe3VIbMaAmo8 6bIYUCICHUL NPU peuleHUUu NpaKmuiecKux
3a0ay, 6 Mom Yucie NPUOTUNCEHHBIX BbIYUCTEHULL,

COCMABNAMb U OYEHUBAMb YUCLOBble BbIPANCEHUS. NPU PeueHUU NPAKmudecKux
3a0a4 U 3a0a4 U3z Opyeux yueOHvlX npeomemos,

3anucvl8amo U OKpy2iams YUCIO8ble 3HAUEHUS PeaNbHbIX eIUYUH C UCTOIb308AHUEM
PA3HLIX CUCMeEM U3MepPeHUsL.

TO)KIleCTBeHHLIe Hp@Oﬁpa3OBaHl/Iﬂ

Onepuposams NOHAMUAMU CMENeHU ¢ HAMYPAIbHbIM NOKA3ameleM, CMeneHu ¢
yenvlM OmpuyamenbHblM noKazamenem,

8bLINOIHAMb  NPEeoOPA3068aAHUSL  YENbIX BbIPANCEHUU: OeUcmeusi ¢ O0OHOUIeHAMU
(cnooiceHue, @vlyUmMAaHUE, YMHOJCEHUE), OCUCMBUS C MHO20UIeHAMU (CNOJICeHUe,
BLIUUMAHUE, YMHONCEHUE),

BbLINONIHAMb  PA3NI0JNCEHUE MHO2OUIEHO8 HA MHONICUMENU OOHUM U3 CHOCO008:
8blHECEeHUe 3a CKOOKY, ZSpYNNUPOBKA, UCHOAb308AHUE GOPMYTL COKPAUECHHO2O
VMHONCEHUSL,

8bI0EISIMb KBAOPAM CYMMbL U PASHOCMU 0OHOYIEHOB,

PACKIa0bl8ams Ha MHOJCUMENU KBAOPAMHbIL MPexuieH,

BbLINOIHAMb NPE0OPA308AHUSL  BbIPAINCEHUL, COOEPAHCAUUX CMeNneHu ¢ Yeablmu
OMpUYAMENbHbIMU NOKA3AMENAMU, Nepexooums Om 3anucu 8 6ude CmeneHu ¢
yenvlM OmpuyameIbHbiM noKazamenem K 3anucu 8 guoe opoou;

8LINOIHAMb  NPeodPA308aHUs OPOOHO-PAYUOHATILHBIX BLIPANCEHUU: COKpaujeHue
Opobeti, npusedeHue aneedpaudeckux opodeu K oowemy 3HAMeHAmento, Cl0HCeHuUe,
VMHOJMCEHUe, OeleHue aneebpauieckux opobetl, 6036edeHue anreeopauyeckoi opoou 6
HamypanioHy1o U yeiyo OmpuyamensHyo Cmenets;

8bINOIHAMb NPEOOPA308AHUSL BbIPAINCEHULL, COOEPIHCAUUX KBAOPAMHBLE KOPHU,
8bINOIHAMb NPE0OPA308AHUSL BbIPAINCEHULL, COOEPAHCAUUX MOOY b,

8vl0eNsIMb K8AOPAM CyMMbl UIU PAZHOCU O8YUNEHA 8 GbIPANCEHUSIX, COOEPHCAUUX
K8aopammbvie KOPHU.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

8bLINOIHAMbL  Npeobpazoéanus U  OeuUcCmeuss ¢ 4YUciamu, 3aNUCAHHLIMU 8
CMAaHOApmMHOM 8UOe;

8bLINOIHAMb NPE0OPA306aHUsL AN2eOPAUYECKUX BbIPANCEHULl NpU peueHuu 3a0ay
opyaux yuebHbix npeomemos.

YpaBHeHMs U HEPABEHCTBA

Onepuposams nOHAMUAMU. YPAGHEHUe, HEPABEHCMBO, KOPEHb YPAGHEHUsl, peuleHue
HepaseHcmeda, pPAGHOCUNbHbIE YPAGHEeHUs, 001acmb OnpeoeneHus: YpaeHeHUs.
(Hepasencmea, cucmembl YpasHeHUll U HePaABEHCMB),

peuiams JuUHelHble YPAGHEeHUs U YPABHEHUsl, C800UMble K JUHEUHbIM C NOMOWbIO
MO2HCOECMBEHHBIX NPE0OPA308aAHULL,

peuiams Keaopammuvle YPAGHEeHUs U YPAGHEHUs, CB00uUMble K K8AOPAMHbIM C
HOMOWBIO MOACOECNBEHHBIX NPeodPA306aAHULL

peutamsb OpoOHO-TUHElIHble YDAGHEHUSL,

pewams npocmeliuiue UppayuUoOHaIbHble YPAGHEeHUs 8UOA «/f (x)=a, (Jf(x)= Jg (x) s
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peuams ypasHeHus 6Uoa x"=a:

peuams ypagHeHUust CnoCOOO0M PA3JI0HCEHUSI HA MHOMCUMENU U 3AMEHbL NEPEMEHHO,
UCNONIL308AMb MEMOO UHMEPBAN08 OJisl peuleHus Yeavlx U OpoOHO-PAYUOHANbHBIX
HEepaseHcms,

pewamys TuHelnble YPaGHeHUsl U HePABEHCMBA C NapaAMempamu,

peuams Hecl0dHCHble Keaopammbvle YPAGHEeHUsL C NAPAMEmMpPoM,

pewams HeCa0CHble CUCMEMbl TUHEUHbIX YPAGHEHUU C Napamempamul,

peuams HeCI0HCHbIE YPAGHEHUS 8 YETIbIX YUCTAX.

B noeceonesnoii y»cusnu u npu uzyueHuu opy2ux npeomemaos:

COCmasnAms U peuwams JTUHelHble U K8AOpammuvie VPAGHEHUs, YPABHeHUs, K HUM
ceoosuuecs, cucmemvl JUHEUHbIX VPAGHEHUU, HePABeHCmME NpU peuleHuUu 3a0ay
OpYyeUx yueOHblX npeomMemos;

BbINONIHAMb OYEHKY NpABOON0000Us pe3ylbmamos, NONYYAeMblX NpU peueHuu
JIUHEUHbIX U K8AOPAMHBIX YPAGHEHUL U CUCTEM JIUHENHbIX YPABHEeHUll U HEPABEHCME
npu peuweHuy 3a0ay opyaux y4eonvix npeomemos;

8LIOUPAMb COOMBEMCMBYIOWUe YPAGHEHUSl, HEePABEeHCMBA UIU UX CUcCmembl OJis
COCMABNIEHUST MAMEMAMuU4eckol Mooenu 3a0aHHOU PeanbHOU CUmyayuu uiu
NPUKTIAOHOU 3a0adu,

yMemsb UHMEPNPemuposams NOLYYEeHHbI NPU peuleHuU VYPAGHeHUs, HepaseHCmad
MU cucmemvl pe3yibmam 6 KOHMeKCcme 3A0aHHOU peanvbHOU Cumyayuu uiu
NPUKTIAOHOU 3A0a4U.

DOYyHKIUU

Onepuposamv noHAMUAMU. QYHKYUOHAILHAS 3ABUCUMOCTNL, (DYHKYUA, 2papuK
@dyukyuu, cnocobvl 3a0anus QYHKYUU, apeymeHm u 3HaueHue QyHKyuu, ooaacmo
onpeoeieHuss U MHOMICeCmEo 3HAYEeHUll (QYHKYUuu, HYIU QYHKYUU, npomMencymxu
3HAKONOCMOAHCMBA, MOHOMOHHOCIb PYHKYUU, YeMHOCIb/HeUemHOCb YHKYUU,

cmpoums  2paguku  JTUHEUHOU,  K8aopamuyHou  yHKyuill, obpamuol

NPONOPYUOHANLHOCINU, (DYHKYUU 8UOA: Y = a+%b L y=<x,y= x, y=|x|;
Ha npumepe K8aOpamuyHou @YHKYuU, UCNOIb308amb npeobpazosanus pagpuxa
@yuxyuu 'y = f(X) ona nocmpoenus epaguros @yuxyuii y = af (kx+b)+c;
COCMABNAMs YPAGHEHUs. NPAMOU NO 3A0AHHLIM YCIOBUAM. NPOXoosaujel uepes 08e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXooswel uepe3 OAHHYI0 MOUKY U
napaienbHou OAHHOU NPAMOU;

uccnedosams QyHKyuio no ee epagpuxy;

Haxo0umv MHOICECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUUHOU DYHKYUU,

onepuposamv NOHAMUAMU. NOCAe008AMENbHOCIb, APUDMemUiecKas npocpeccus,
2eoMempuiecKkas npopeccusi;

peuams 3a0a4u Ha ApUOMemuUiecKyro U 2eoMempuiecKyro npocpeccuro.

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

ULTFIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEeabHYI0 3A8UCUMOCTb UL NPOYECC NO UX
Xapaxmepucmukam,

UCNOIBL3068aMb CBOUCMEA U 2PAPUK KBAOPAMUYHOU QYHKYUU NPU PeuleHUU 3a0ay U3
opyaux yueOHvix npeomemos.

TexkcToBBIC 321a4YN
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— Pewamsv npocmvle u ClOJCHbIE 3A0ayl PA3HLIX MUNOS, A MAKJCe 3a0ayu
NOBLLULEHHOU MPYOHOCTU,

— UCNOIb3068aMb PA3HblE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHbIX 3a0ay 0
NOCMPOEHUSL NOUCKOBOU CXeMbl U PeeHUsi 3a0a4;

—  paznuuams mMooeib MeKcma u Mooelb peuleHus 3a0aii, KOHCmpyuposams K 0OHOLL
MOOeU peuleHUsl HeCIONHCHOU 3a0ayu pazHvle MOOeau MeKCma 3a0adu,

— 3HaAmMb U NpUMeHAmMb 00a cnocoba Noucka pewleHus 3aoay (om mpebOBaHUs K
VCI08UIO U OM YCI08USL K MPedOBAHUIO);

—  MOOenupo8amsv paccyicoeHus npu NOUCKe peuleHus 3a0ay ¢ NOMOWbio 2pag-cxembl,;

—  8blOENAMb IMANBL PEULeHUSL 3A0A4U U COOEPHCAHUE KAHCO020 IMANa,

— yMemb 8blOUPAMb ONMUMALbHBIN Memo0 peuwleHUs 3a0a4u U 0CO3HABAMb B8blOOD
Memooda, paccmampuéamv paziudHble Memoovl, HAXOOUMb pA3Hble peuleHUs
3a0a4u, eciu 603MONCHO;

—  AHAIU3UPOBAMb 3aMPYOHEHUS NPU PeueHUU 3a0a4,

—  BBINOJIHAMb PA3IUYHbIE NPEOOPA308AHUSL NPEOTIONCEHHOU 3a0ayu, KOHCMPYUPOBAMb
HOBble 3a0adu U3 OAHHOU, 8 MOM HUCe 0OpamHble;

— UHmMEpPNnpemupo8amsv  BbIYUCTUMENbHbIE pe3yabmamsl 6 3adave, UCCIe008amb
NOJIYYeHHOEe peuleHue 3a0a4u;

—  AHATUBUPOBAMb  BCEBO3MOJICHbIE CUMYAUUU — B3AUMHO20 PACNOJIONCEHUS.  O08YX
00beKmMO8 U UBMEHeHUe UX XApPaKmepucmux npu COBMECHMHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosiHue) npu peueHuu 3a0ay Ha 08UMCeHUue 08YX 00bEKmMos
KaK 8 00HOM, MAK U 8 NPOMUBONOJIONHCHBIX HANPABNEHUSX,

— uUccneoo8ams 8CeB03MOIICHbIE CUMYAYUU NPU PelleHUlU 3a0ay Ha 08UdICeHUe No pexe,
paccmampusams pasusle CUCHeMbl OMcuema,

— pewamsv U 000CHOBLIBAMb CBOe peuleHue 3a0ay (8vbl0ensamb MamemamuiecKyio
OCHOBY) HA HAXOMCOeHUe Yacmu 4Yucia U 4YuUcia Nno e20 Yacmu Ha OCHO8e
KOHKPEmMHO20 CMbICa OpooU,;

— peuwiams pazHooOpA3HbIe 3A0aA4U «HA YACTIUY;

— 0CO3HABAMb U 0OBACHAMb UOCHMUYHOCb 3A0AY PA3HBIX MUNOS, CE53bl8AI0WUX MPU
BeUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUdICEHUE), 8blOeNsmb MU GeIUYUHb U
OMHOWEHUST MeHCOY HUMU, NPUMEHAMb UX NPU peuleHul 3a0ai, KOHCMpYyuposamo
cobcmeenHble 3a0a YKA3AHHbIX MUNO8,

—  811a0emb OCHOBHbIMU MEeMOOAMU PeUuleHUs 3a0a4 Ha CMeCU, CNIA8bl, KOHYEHMPayuu,

—  pewams 3a0ayu Ha NPOYEeHmMbl, 8 MOM YUC]Ie, CTIONCHbLE NPOYEHMbL ¢ 000CHOBAHUEM,
UCNOIb3YSL pa3Hble CNOCOObL,

— pewams no2udeckue 3a0ayu pasHbiMu cnocooamu, 8 mom yucie, ¢ 08yms O10Kamu u
c mpemst O10Kamu OAHHBIX ¢ NOMOWbI0 MabIUY;

— pewamsv 3a0ayu Nno KOMOUHAMOpUKe U Meopuu 8eposimHOCmell HA OCHO8e
UCNOIb308AHUSA U3YUEHHBIX MeMO0008 U 0O0CHOB8LIBAMb pelleHUe;

— peuiams HeCl0JHCHblEe 3a0ayu N0 MAMeMAMU4ecKol CMmamucmuKe;

— 0671a0emb OCHOBHLIMU MEMOOAMU PEeULeHUs] CIOHCEMHBIX 3a0ay. apugdmemudeckul,
aneebpauyeckull, nepebop 8apuanmos, 2eoMempuieckKull, cpagpuueckuil, nPpUMeHsImMs
UX 8 HOBbIX N0 CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noeceonesnoii scusnu u npu uzyueHuu Opyzux npeomemaos:

— 8bl0eIAMb NPU peuleHul 3a0ay XapaKkmepucmuku paccmampusaemol 6 3adaue
cumyayuu, OMIUYHbIe OM PeanlbHbiX (Mme, 0m KOMOPbIX abCMpacuposalucy),
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KOHCMPYUPOBams HO8ble CUMYAYUlU C YHemoM IMUX XAPaKmepucmux, 8 4acmHocmiu,
npu peuteHuu 3a0a4 Ha KOHYeHmpayuu, y4umuleams nI0OMHOCMb 8eUecmad;

— pewamsv U KOHCMPYUPOBAMb 3A0ayu HA OCHO8e DPACCMOMPEHUS PealbHbiX
cumyayutl, 8 KOMoOpvIx He MpeOyemcsi MOYHbLU BbIYUCTUMETbHBLU Pe3)IbIMam,

— pewams 3a0a4u Ha O8UIICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCTEeMbl OMCYemd.

CTaTHCTHKA U TeOpHs BEPOSITHOCTEI

— Onepuposéamv nouamusmMu: cmoadyamole U Kpy2o08vle Ouazpammvl, madIuybl
OaHHBIX, CpeoHee apugmemuyeckoe, Meouama, Hauboavuiee U HAUMeHbliee
3HaAueHUs 6blOOPKU, pazmax 6blOOPKU, OUCNEPCUs U CMAHOAPMHOe OMKIOHEHUe,
CYYAUHAS USMEHYUBOCb,

— u3e1ekamv UH@opmMayuio, HNpPeoCMAasieHHyl0 6 mabauyax, Ha OuaspamMmax,
epaghuxax;

— cocmagnams mabauysl, CmMpoums OUAZPamMmbl U 2pa@uKku Ha 0OCHO8e OAHHBIX;

— onepuposamv NOHAMUAMU: DAKMOPUAT YUCTA, NEePeCmaHO8KU U COYemAaHus,
mpeyeonvuux Ilackans,

— NPUMEHSMb NPABULO NPOU3BEOCHUS. NPU PeUleHUU KOMOUHAMOPHBIX 3404y,

— Onepuposamv NOHAMUIAMU. CAYYAUHBIL ONbIM, CAYYAUHLIL 8blO0p, UCHbIMAHUE,
aNeMeHmapHoe  ciyyaliHoe cobvimue  (UCX00), Kldccuyeckoe — onpeoenenue
BEPOSIMHOCMU CIYHAUHO20 COObIMUSL, ONePayUU HAo0 CIYYAUHBIMU COOLIMUAMU,

— npeocmasnsims uHGopmMayuio ¢ NOMowbIo Kpyeos Jilnepa,

— pewamsv 3a0ayu HA BLIYUCIEHUE BEPOSMHOCMU C HOOCYEMOM KOAUYeCcmea
8APUAHMOB C NOMOUBIO KOMOUHAMOPUKUL.

B noeceonesnoii scusnu u npu uzyueHuu opy2ux npeomemaos:

— u3eleKamo, UHMePnpemuposams u npeobpaz0evieams unghopmayuro,
npeocmasieHuyio 8 mabauyax, Ha ouazpammax, epaguxax, ompajicarouyio
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHBIX NPOYECCO8 U A8IeHUL;

— onpedensimb  cmamucmuiecKue Xapaxmepucmuku — blOOpoK no  madbauyam,
ouazpammam, 2pagurkam, 8bINOJIHAMb CPABHEHUE 8 3A8UCUMOCTIU OM YelU PeuleHUs
3a0auu,

— OYeHU8amv 8ePOIMHOCHb PEAIbHbIX COObIMUL U S8IeHUI.

I'eomeTpuueckue purypsi

—  Onepuposambv NOHAMUAMU 2eOMeMPUYECKUX Puyp;

— useleKamv,  UHMePnpemuposamsv U  npeoopazosvlieamv  UHGopmayuro - o
2eomempudeckux hu2ypax, npeocmasieHHy0 Ha 4epmeicax,

— NpumMeHsAmb 2eomempuyeckue @Gaxmvl Oas peuleHus 3a0ad, 6 moM Hucie,
npeonona2aruux HeCKoJIbKo Waco8 peuleHus,

— ghopmynuposams 6 npocmeux CIyuasx cOUCMEa U NPUSHAKU hueyp,

— 00Ka3vi8amp 2eomMempuyeckKue YmeepiuHcoeHus,

— e1ademv CMAHOAPMHOU Klaccuguxayueu NiocKux @ueyp (mpeyeorbHuKos u
yemulpexy20/ibHUKOB).

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemaos:

— UCNONb308aAMb  CBOUCMBA  2eoMempuyeckux ¢ueyp O peulenus  3a0ay
NPAKmMu4ecKo2o xapaxkmepa u 3a0ay U3 CMeNCHbIX OUCYUNTIUH.

OTHoOIEeHUs
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— Onepuposamev noOHAMUAMU: PABEHCMBO ¢ueyp, paeHvie Gueypsl, pPABEHCMBO
Mpey2oIbHUKOS, NAPALIEIbHOCIb NPAMbBIX, NEePREeHOUKYIAPHOCIL NPAMbIX, Vbl
MedHcoy NpAMbiMU, NEePNeHOUKYIAp, HAKIOHHASA, NpoeKyus, noooodue queyp,
no0o6HbIe (hucypvl, NOOOOHBIE MPeEYeOSIbHUKU,

— npumensmo meopemy Daneca u meopemy 0 NPONOPYUOHATbHLIX OMPE3KAX Npu
pewenuu 3a0ay;

— Xapaxkmepuzo8amsv G3AUMHOE DACHONONCEHUEe NPAMOU U OKPYIHCHOCMU, O08YX
OKPYIHCHOCMEU.

B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemos:

— UCNOb3068aMb OMHOULeHUsL OISl peUleHUsl 3a0ay, 803HUKAIOWUX 68 PealbHOU HCUZHUL.

H3mepeHuss 1 BLIYMCTIEHHS

— Onepuposamv npeocmasieHusmMu o ONuHe, NIoWaou, odveme Kax GelUyUHAMU.
Ilpumenamo meopemy Ilugazopa, opmyner niowaou, obvema npu peuienuu
MHO20UIA208bIX 3a0al, 8 KOMOPLIX He 8ce OaHHble NPeOCmAsienbl I8HO, A Mpedyiom
BLIYUCAEHULL, ONEpuUposams  0Oojee UWUPOKUM  KOJUHeCN8OM  HOpMYn  OnuHbl,
niowaou,  odvema,  GLIMUCIAMb  XAPAKMEPUCMUKU  KOMOUHayui  Queyp
(OKpysrcHOCME U MHO20Y20IbHUKOB) GbIYUCSAMb PACCMOSIHUSA MeHcOy pusypamu,
NPUMEHAMb MPUSOHOMempudeckue opmyavl O GLIYUCTEHUL 8 OO0Jlee CLONCHBIX
CAYYAsAX,  NPOBOOUMb  BbLIYUCAEHUSI  HA  OCHOBe  DABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCTU,

— NpPoB0OUMb NPOCMbLE BLIYUCEHUS. HA 00BEMHBIX Menax,

— opmynuposams 3a0auu Ha 8bIYUCTEHUE ONUH, NaAoUWadel U 00beMO8 U peuiams UXx.

B noeceonesnoit scuznu u npu uzyuenuu Opy2ux npeomemos:

— NpPOB8OOUMb BLIYUCTEHUS HA MECIMHOCMU,

— npumenamsv Gopmynvl NPU BbIYUCIEHUAX 8 CMENCHbIX YYeOHbIX npeomemax, 6
OKpYHCcaoweri 0eucmeumelbHOCmu.

I'eomeTrpuyeckne NoCTpoeHU

— Uszobpaxcamv ceomempuueckue ¢ueypbl nO  MEKCMOBOMY U  CUMBOTbHOMY
ONUCAHUIO,

— c800O0OHO onepupo8amsv YepmeNCHbIMU UHCIPYMEHMAMU 8 HECTIONCHBIX CLYUASX,

— BBINOJHAMbL NOCMPOEHUS MPEY20JIbHUKOS, NPUMEHAMb OMOeNbHble Memoobl
HOCMPOEHUl YUPKYLeM U JTUHEUKOU U NPo8ooums npocmetiuiue ucciedo8aHus Yucia
peutenut;

— u3obpadicamv munosvle NiOCKUe @ueypvl U 0OveMHble meid C HOMOUBIO
NPOCMeEUUx KOMNbIOMEPHbIX UHCTPYMEHMOB.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

— BBINOJHAMb NpOCMeluUe NOCMPOEeHUsT HA MEeCIMHOCMU, HeoOXo0uMble 8 PeanbHOl
HCUBHUL,

— OYeHUBamv pazmepul peaibHblX 00BEKMO8 OKPYHCAOue20 MUpa.

IIpeoGpazoBanusi

— Onepuposamv nousmuem OBUdCEHUsI U NPeoOPA308aHUL NO00OUs, Gl1A0emb
npuemamy noCcmpoeHusi Quayp ¢ UCNOIb308AHUEM OBUNCEHUL U NPeodpazoeanull
noo0o6Usl, NPUMEHAMb NONYYEHHble 3HAHUSL U ONbIM NOCMPOCHUN 6 CMENCHBIX
npeomMemax U 8 peanrbHulX CUMYAYUAX OKPYICAIOUe20 MUpa,

— cmpoumsv Queypy, no00OHYI0 OAHHOU, NOJBL30BAMBCSA CEOUCMEAMU NO00OUS 0/
000CHOBaHUs c8OLICME puzyp;
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— NpUMEHAMb CE0UCMEa OBUdCEHUll O]l NPOBeOeHUsl Npocmeuux 0060CHOBAHUL
ceolicmes gueyp.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

— NPUMEHAMb CBOUCMBA OBUNCEHUN U NPUMEHSAMb N000bue OJisi NOCMPOeHUl U
BbIUUCTICHUU.

BekTOopbl M KOOPAMHATHI HA MJIOCKOCTH

— Onepuposamsv NOHAMUAMU BEKMOP, CYMMA, DPA3HOCMb BEKMOPO8, Npou3geoeHue
8EKMOpA HA YUCTO, Y20l MedHCOY 8eKMOPAMU, CKATAPHOE NPOU3BeoeHue 8eKmopos,
KOOPOUHAMbL HA NAOCKOCMU, KOOPOUHAMbL 8EKMOPA,

— BBLINOJHAMb OCUCMBUS HAO GeKMOpaAMU (CroJCceHue, 8blyumanue, YMHOJNMCEHUe Ha
YUCTIO0), BLIYUCTIAMb CKAIAPHOE NPOU3BeOeHUe, ONpeoensms 8 NPOCMeUUx crLyyasax
V20l MeHCOy BeKMOpPAMU, GbINOJHAMb DA3IOHNCEHUE GEKMOpA HA COCMAGTAIOUUE,
NPUMEHAMb NOJYUEHHblEe 3HAHUSL 6 (DuU3UKe, NONb308AMbCA YOPMYIOU BbIYUCIeHUs
PACCMOSHUA  MeHcOy MOUKAMU HO U3BECMHBIM KOOPOUHAMAM, UCNOIb308AMb
ypasHeHus ueyp 015 peuleHus 3a0auy;

— NPUMEHSAMb GeKMOpbl U KOOPOUHAMbL Ol PeuleHUs 2eOMempudeckux 3a0ay Ha
8blYUCIeHUE ONIUH, V2Il08.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

— UCNONb3068aMb NOHAMUSL 8EKMOPO8 U KOOPOUHAm OJisl peuleHus 3a0ay no gusuxe,
eeozpaguu u Opyeum yueoHvim npeomeman.

HcTopusi MaTeMaTUKH

— Xapaxmepuzoeamu 6K1A0 8blOAIOWUXCL MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX 0ONacmel;

— NOHUMambv poib MamemMamuxu 6 pazeumuu Poccuu.

MeToabl MATEMaTHKHU

— Hcnonvsys u3zyuenHvle Memoovl, NPOBOOUMb OO0KA3AMENbCMEO,  BbINOJHAMb
onpogeparcenue;

— bLIOUPAMb U3YUEHHbIE MEeMOObl U UX KOMOUHAYUU OISl peuleHUus Mamemamudeckux
3a0au,

— UCNOb306aMb Mamemamuieckue 3HaHus Ol ONUCAHUS 3AKOHOMEPHOCMel 8
OKpyHcaroueri 0eticmeumenbHOCmu U NPOU3BEOeHUAX UCKYCCMEA,

— NpuMeHamb  npocmeuuiue  NpocpaAMMHbIE — Cpeocmed U JIeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTEMbL NPU PeUleHUU MAMeMamuidecKux 3a0ay.

2.3.5 BolnyckHuK nojiyuum 603moicHoCcmy Hayuumuvcsa 6 1 - 9 knaccax 01
YCREUIHO20 NPOOOJIHCEHUA 00PA308aAHUA HA Y2T1YONEHHOM YPOBHE

DJIeMEeHTBI TEOPHUH MHOKECTB U MATEMaTHYECKOM JIOTUKH

— CBOGOZHO ONMEPUPOBATH’ MOHSITHAMHU: MHOXKECTBO, XapPaKTEPHCTHKH MHOXKECTBA,
AJIEMEHT  MHOXKECTBA, IYCTOE, KOHEYHOE€ M  OECKOHEYHOE MHOXKECTBO,
MOJIMHOXKECTBO, MPUHAJJIEKHOCTb, BKJIIOUYEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI
3a/laHH€ MHOXECTBA;

— 13aJaBaTh MHOXECTBA Pa3HbIMU CII0CO0aMU;

— TIPOBEPATH BBHINOJIHEHUE XapAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

5 o

3,HGCI: " fajee — 3HaTb OIPEACICHUC [TIOHATHS, 3HATh U YMETb 10Ka3bIBATHL CBOMCTBA (HpI/ISHaKI/I, €CJIM OHH CCTB) IIOHATUA,
XapaKTeprU30BaTh CBA3U C APYT'UMHU NOHATUAMU, NPEACTABIIAAL OAHO MMOHATHUE KaK YaCTh HEJIOCTHOI'O KOMIIJICKCA,
HCIOJIB30BaTh IIOHIATHUE U €r0 CBOMCTBA Ipu NpoOBEACHNUN paCCY)KHGHHﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a/1a4.
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CBO6OI[HO OIICpUpPOBATb IIOHATUAMM: BBICKAa3bIBAHHUEC, HCTHHHOCTb H JIOXHOCTb
BbICKA3bIBaHUA, CJIIOKHBIC W IIPOCTBIC BBICKA3bIBAHHWA, OTPHULAHHC BBICKaBBIBaHHﬁ;
HCTUHHOCTE M JIO)KHOCTb YTBCPXKIACHHUA MW €r0 OTpUIOaHuA, OIICpaluHd Hal
BBICKA3bIBAHWAMM: U, NJIU, HC, YCIIOBHBIC BBICKA3bIBAHUA (I/IMHJ'II/IKaHI/II/I);

CTPOUTH BBICKA3bIBAHHWA C UCITIOJIb30OBAHHCM 3dKOHOB aJIFe6pI>I BBICKA3bIBaHUI.

B noeceoneenoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

CTPOUTH PACCYKIEHUS HA OCHOBE MCIOJIb30BAHMSI IPABHII JIOTUKH;

UCIIONIb30BAaTh MHOXECTBA, OINEpalil ¢ MHOXECTBaMH, HX Tpaduieckoe
MIPEACTABICHUE /I OINKCAHUS PEATBbHBIX MPOLECCOB U SIBJICHUH, IPHU pPELICHUU
3a/1a4 APYTUX y4eOHBIX TPEAMETOB.

Yucaa

CB00OOHO OTIEpUPOBATH MOHATUSIMU: HATYPATBHOE YHCIIO, MHOYKECTBO HATYpaIbHBIX
YHCEe, 1EJI0€ YMUCII0, MHOXKECTBO IICJIBIX YHCETI, OOBIKHOBEHHAS APOOb, TCCITHIHAS
Jpo0b, CMEIIAaHHOE YHUCIIO, PAIMOHATIBLHOE YHCII0, MHOYKECTBO PAallMOHAJIBHBIX YHCE,
UPPAlUOHAIBHOE YKCJIO0, KOPEHb CTEIEHU N, JACHCTBUTEIIBHOE YHUCJIO, MHOXKECTBO
JNEUCTBUTEIBHBIX YHMCEJ, F'€OMETPUYECKas WHTEPHpETalus HaTypaldbHbIX, IEJIbIX,
palMOHATBHBIX, JEHCTBUTEIILHBIX YHCE;

MOHUMATh M OOBICHATh PA3HUIY MEXKIY IMO3UIIMOHHON W HEMO3WUIIMOHHON
CHCTEMaMHM 3alMCH YHUCET;

MEePEBOJIUTH YKCIIAa U3 OJTHOM CUCTEMBI 3aMUCH (CUCTEMBbI CUUCIICHUS) B JPYTYIO;
JIOKa3bIBaTh M MCIIOJb30BATh IMPU3HAKU JIeMUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI ¥ TTPOU3BEICHUS YUCEN MIPU BHITIOJHEHUH BEIYUCICHUHN U PEIICHUU 33]1a4;
BBINIOJIHATh OKPYIJICHUE PAlMOHAIBHBIX W UPPALMOHAIBHBIX YHCEI C 3aJaHHOMN
TOYHOCTBIO;

CpaBHMBATh JEHCTBUTEIBHBIC YK CIIA PA3HBIMU CIIOCOOAMU;

YIOPSAOUMBATh YKCIIA, 3alIMCAHHBIC B BUJIE OOBIKHOBEHHOW U JIECATUYHOUN Ipoow,
qucja, 3aliCcaHHbIE C HCIOJb30BaHUEM apU(pMETHUYECKOTO KBaJIpaTHOTO KOPHS,
KOpHEH CTereHu 0oJbIe 2;

Haxoaute HOJl m HOK uwmcen pasHpiMH crocobamMu W HCIONB30BaTh UX MPHU
pellIeHuY 3a/1ay;

BBITIOJTHATh ~ BBIYMCIICHUS W MPeoOpa3oBaHUsl  BBIPAKCHUH,  COIEpKaIluX
JNEUCTBUTEIIBHBIC YHCIIA, B TOM YUCJIE KOPHU HATYPaJbHBIX CTCTICHEH.

B noeceonesnoii ycusnu u npu uzyuyeHuu opyzux npeomemaos:

BBINIOJIHATh M OOBSCHATH PE3ylbTaThl CPABHEHMSI PE3YyJbTAaTOB BBIYMCICHHN IMpU
pElIeHUH TPAKTUYECKUX 3aJad, B TOM YHCIE MPUOJIMKEHHBIX BBIYUCICHUH,
MCIIOJNb3Ysl pa3Hble CIOCOObI CPABHEHU;

3alUChIBAaTh, CPAaBHHMBATh, OKPYIJATH YHUCIOBBIE JAHHBIC PEAIBHBIX BEIUYUH C
HCIIOJIb30BAaHUEM PA3HBIX CHCTEM U3MEPEHUS;

COCTABJISITh U OILIEHUBATh PA3HBIMU CIIOCOOAMU YHMCIIOBBIE BBIPAKEHUS MPU PELICHUU
MPaKTUUECKHX 3aJ1a4 U 3a7a4d U3 JPYTUX Y4eOHbIX MPEIMETOB.

ToxknecTBeHHbIE IPE0OPA3OBAHUSA

CB00OHO ONEpUPOBATH MOHATUSIMH CTEIIEHU C LEJIBIM U IPOOHBIM MTOKa3aTeNeM;
BBIMOJHATH  J0KA3aTeIbCTBO CBOMCTB CTENEHHM C LEIABIMH U JIPOOHBIMU
II0KA3aTeIsIMU;

OIEPUPOBATH MOHATHUSAMHM «OJHOYJIEH», «MHOIOWIEH», «MHOTOWIEH C OJIHOU
NEPEMEHHOW», «MHOTOWIEH C HECKOJbKHUMHU MEePEMEHHBIMUY, KOA(OUIIMEHTHI
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MHOTOWICHA, «CTaHAAPTHAas 3aluCh MHOIOWICHA», CTENEHb OAHOWICHA W
MHOTOWICHA;

CcBOOOZHO BJIAJNETh IpUEMaMU NPeoOpa30BaHUs LENbIX U APOOHO-PALMOHAIBHBIX
BBIPKECHUM;

BBINOJHATh Pa3JI0KEHUE MHOIOWICHOB HAa MHOXHUTENIM Pa3HbBIMU CIOCO0aMHU, C
UCIOJIb30BaHUEM KOMOMHAIUI pa3IU4HbIX IPUEMOB;

UCIIONIb30BaTh Teopemy Buera u teopemy, oOpatHyro TeopeMe Buera, 1i1s moucka
KOpHEW KBAaJpPAaTHOIO TpPEXWIEHAa W JUIA PEIIeHUs 3aJad, B TOM YHCIE 3a1ad C
IIapaMeTpaMM Ha OCHOBE KBaJAPATHOTO TPEXUJICHA;

BBITIOJIHATH JIEJICHHE MHOTOWIEHA HA MHOTOYJIEH C OCTaTKOM,;

JIOKa3bIBaTh CBOWCTBA KBAJAPATHBIX KOPHEW U KOPHEHN CTEIEHH N,

BBIIIOJIHATH MPE0Opa30BaHUs BBIPAKEHUN, CONEPKAIIMX KBAAPATHBIE KOPHHU, KOPHU
CTEIEeHH N;

CBOOO/JIHO ONEpUPOBATH MOHATHSIMH «TOXKIECTBO», «TOXKIECTBO HA MHOXECTBEY,
«TOXJIECTBEHHOE MTPE0OPA30BAHUEN;

BBIMOJIHATh Pa3IUYHbIe NpeoOpa3oBaHMsl BBIPAXKECHUN, COJEPKALIUX MOMYIH.

(ﬁ)zzak

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

BBINOJIHATH MPeoOpa3oBaHusl U JEHCTBUS ¢ OYKBEHHBIMH BBIPAKEHUSMU, YUCIIOBBIE
KO3 PUIUEHTH KOTOPBIX 3aIIMCaHbl B CTAHIAPTHOM BUJIE;

BBIMOJHATh NPEOOpa3oBaHMs pAlMOHAIBHBIX BBIPAXKEHUHW NpPU pPEIICHUU 3a7ad
JAPYTUX YYEOHBIX MIPEIMETOB;

BBINIOJIHATH TMPOBEPKY MPaBAONOA0OUs (U3MYECKUX M XUMHUYECKUX (POpMyN Ha
OCHOBE CPaBHEHMS Pa3MEPHOCTEN U BAJICHTHOCTEMN.

YPaBHeHl/Iﬂ N HEPABCHCTBA

CBOOOHO oOmnEepHpoOBaTh MOHATUAMH: YpPAaBHEHHE, HEPABEHCTBO, PABHOCHUJIbHBIE
YpaBHEHUSI W HEPABEHCTBA, YpPAaBHEHME, SBIIAIONICECS CIEICTBUEM JPYroro
YpaBHEHUS, YpPaBHEHHS, DPABHOCWIbHBIE HAa  MHOXECTBE, PpPaBHOCUJIbHBIE
npeoOpa3oBaHus YpaBHEHU;

pemiaTh pasHble BUAbBl YPaBHEHHWH W HEPABEHCTB M HX CHUCTEM, B TOM YHUCIE
HEKOTOpbIE ypaBHEHUS 3 U 4 cTreneHei, [poOHO-pallMOHAIbHBIE U UPPALMOHAIILHBIE;
3HaTh Teopemy Buera 11 ypaBHEHUN CTEIIEHU BBILLIE BTOPOW;

HOHUMAaTh CMBICI TEOPEM O PaBHOCHUJIBHBIX M HEPABHOCUJIBHBIX MPEOOPA30BaAHMSIX
YPaBHEHUH U YMETh UX JOKa3bIBaTh;

BJIaJI€Th Pa3HBIMU METOJAMU PEIICHMS YPaBHEHUI, HEPABEHCTB U UX CUCTEM, YMETh
BbIOMpPATh METO peuieHusI 1 00OCHOBBIBATh CBOM BBIOOD;

MCIIOJIb30BaTh METOJ MHTEPBAJIOB ISl PEUIEHUSI HEPABEHCTB, B TOM YHCIIE IPOOHO-
palMOHAIBHBIX M BKIIOYAIOLIUX B CEOsI HpPAlMOHAIIBHBIE BBIPAKEHUS;

pemaTh alnredpanyeckre YpaBHEHUsS] U HEPABEHCTBA M UX CHCTEMBI C MapaMeTpamMu
anredpandeckuM U rpayuyecKuM METOJaMu;

BJIQ/IETh Pa3HBIMU METOJAMU J10KAa3aTEIbCTBA HEPABEHCTB;

penaTh ypaBHEHHUS B LIE€JIbIX YUCIAX;

n300paxkaTh MHOXKECTBA Ha IJIOCKOCTH, 3a/1aBa€MbI€ YPAaBHEHUSIMH, HEPABEHCTBAMU
U UX CUCTEMaMH.

B noeceoneenoii ycusnu u npu uzyuyenuu opy2ux npeomemaos:
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COCTaBJISITh U PEIIATh YPaBHEHMUSI, HEPABEHCTBA, UX CUCTEMbI IIPU PEIICHUH 3a/1ay
JIPYrUX y4eOHBIX MPEIMETOB;

BBITIOJIHATDh OLEHKY MPaBAONOAOOUS pPE3YNbTATOB, MOJMYYaeMbIX MpPHU PpPELICHUU
Pa3IMYHBIX YpPaBHEHUMN, HEPABEHCTB M UX CHUCTEM IMPU PEIICHUM 3aJad JIPYTUX
y4eOHBIX NMPEIMETOB;

COCTABJISITh M pEIIaTh ypaBHEHUS M HEPABEHCTBA C MapaMeTpaMH IPHU PELICHUU
3a/1a4 IPyrux y4eOHbIX IPEAMETOB;

COCTaBJIATh YpaBHEHHE, HEPABEHCTBO WJIM MUX CUCTEMY, OMUCHIBAIONIUE PEATHHYIO
CUTYaIMIO WIM NPUKIAJHYIO 3a/1a4y, HHTEPIPETUPOBATH MMOTYUYCHHBIC PE3YyJIbTATHI.

DYyHKIUU

CB0OOHO ONEpUPOBATH MOHATHIMH: 3aBUCUMOCTD, (DYHKIIMOHAIbHAS 3aBUCUMOCTD,
3aBUCUMAs W HE3aBUCHMAas TEpeMEeHHbIC, (QYHKIHs, CIOCOObI 3amaHusl (yHKIIHH,
apryMeHT U 3HaueHue (QYHKIUH, OOJACTh OMpPEAETICHHUS W MHOXKECTBO 3HAUCHUS
GyHKUIMK, HyIH (QYHKIAH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH
byHKuMK, HanOOoJbIllee U HAaWMEHbIIIee 3HAYCHUS, YETHOCTH/HEUETHOCTh (PYHKIIUH,
NEePUOJUYHOCTh (YHKIMH, Tpaduk ¢GyHKIUU, BEpPTHKAIbHAS, TOPU3OHTAJIbHAS,
HAKJIOHHAs! aCUMIITOTHI; TpaUK 3aBUCUMOCTH, HE SBJISIONICHCS (PyHKITHEH,

cTpouTh rpaduku GYHKUUNA: JIMHEWHOW, KBaJApPAaTUYHOW, JIPOOHO-TMHEHHOM,
CTETICHHO# NPU Pa3HbIX 3HAYEHUSX [OKA3aTelNs CTenenu, Y =|X|;

MCIOJIL30BaTh IpeoOpasoBanus rpaduka (QyHKIMM y = f (x) I IIOCTPOEHUS
rpadukoB GyHKIMI y = af (kx+b)+c;

aHAJIM3UPOBATh CBOMCTBA (DYHKIIMIA U BUJI TpaduKa B 3aBUCUMOCTH OT MTapaMeTpPOB;
CBOOOJTHO  OINEPUPOBATh  MOHATUSIMHU:  TOCJIEIOBATEIbHOCTh, OrPAHUYCHHAs
[10CJIEI0BATEIIBHOCTD, MOHOTOHHO BO3pacTaronas 158105 yObIBarOIIAs
IOCJIEI0BATENbHOCTD, IIPEEN MOCIEI0BATEIbHOCTH, apuMeTuIecKas Mporpeccus,
Tr€OMETpUYECKasi MPOTPEeCcCHsi, XapaKTEPUCTUUYECKOE CBOWMCTBO apu(PMETHUECKON U
r€OMETPUYECKON ITPOTPECCUH;

UCIIOJIb30BaTh METOJI MAaTeMaTUYeCKOW WHAYKIMU i1 BbIBOAa  (opMyll,
JIOKa3aTeIbCTBA PABEHCTB U HEPABEHCTB, PELIEHUS 3a7a4 Ha IEJIUMOCTb;
HCCIIEIOBATH MOCIIE0BATEIBHOCTH, 3aJaHHBIE PEKYPPEHTHO;

pemiaTh KOMOMHHMpPOBAHHBIE 33Jaud Ha apU(PMETHUYECKYI0D M TIE€OMETPUUYECKYIO
IIPOTPECCHM.

B noeceonesnoii ycusnu u npu uzyueHuu opy2ux npeomemaos:

KOHCTPYHUpPOBaTh W  UCCIENOBaTh (YHKIMH, COOTBETCTBYIOUINE peaTbHBIM
opoueccaM U SBJICHUSIM, MHTEPHPETUPOBATh IOJYYEHHbIE PE3yJbTaThl B
COOTBETCTBUH CO CHELM(PUKON HCCIEyeMOro MpoLecca Uin SBJICHMUS,
UCTIOJIb30BaTh IPaQUKU 3aBUCUMOCTEH ISl UCCIIEI0BAaHUSl pEabHBIX MPOLECCOB U
SIBJICHUIM;

KOHCTPYUpPOBATh M HUCCIENOBaTh (YHKIMHM MPU PEIICHUH 3a1ad JIPYrux Y4eOHBIX
MPEeIMETOB, WHTEPIPETUPOBATH MOJIYUYEHHbIE pPE3yIbTaTbl B COOTBETCTBHU CO
cnenudukoi yueOHOro npeamera.

CrarucTuka ¥ Teopusi BepoOATHOCTEH

CBOOOAHO oOMEpUpPOBaTH MOHATUSMU: CTOJOYATBIE M KPYTOBbIE JUArpamMMBbl,
TaOJIMILIbl JAaHHBIX, Cpe/lHee apupMeTHYecKoe, MeaHa, HauboJIbIllee U HAauMEHbIIIee
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3HaYeHUs] BBIOOPKH, pa3Max BBIOOPKH, AMCIEPCUS U CTAaHAAPTHOE OTKIOHEHHE,
cllydaiiHasi U3MEHUUBOCTb;

BBIOMpaTh Haubosee yaoOHBIN Croco0 mpeactaBieHus WHGOPMAIUU, aleKBATHBIN
€€ CBOMCTBaM U 1IEJIsIM aHAJIN3a;

BBIUMCIISITh YUCIIOBBIE XapaKTEPUCTUKU BEIOOPKH;

CBOOO/IHO ONEpUPOBATH MOHATUIMU: (paKTOpUa YUCa, IEPECTAHOBKH, COUETAHUS U
pasMelieHus, TpeyroabHuk [lackans;

CBOOOZHO OINEpPUPOBATh TMOHATUSAMU: CIYYalHBIA OIBIT, CIy4YalHBIA BBIOOP,
UCIIBITAaHUE, 3JIEMEHTapHOE Clly4ailHoe coObITHE  (MCXOX), KJIAaCCHYECKOe
OTIpE/ICNICHUE BEPOSITHOCTH CIYYallHOTO COOBITHS, ONEpallMy HaJ CIy4ailHbIMU
COOBITUAMH, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

CBOOOZHO OINEpPUPOBaTh TMOHATUSAMU: CIYYalHBIA OIBIT, CIy4YalHBIA BBIOOP,
UCIIBITAaHUE, 3JIEMEHTapHOE Clly4ailHoe coObITHE  (MCXOX),  KJIACCHYECKOE
OIpE/IENICHUE BEPOSITHOCTH CIy4YailHOrO COOBITUS, ONEpaluy HaJ CIy4yalHbIMU
COOBITUAMH, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIbI;

3HAaTh TPUMEPHl CIy4YalHbIX BEJIWYUH, M BBIUMCIATH HMX CTATUCTHYECKHE
XapaKTEPUCTUKH;

UCIOJIb30BaTh (OPMYJIbl KOMOMHATOPUKHU IPU PELLIEHUN KOMOWHATOPHBIX 3a7a4;
pelarh 3aJa4d Ha BBIYHMCIEHUE BEPOSITHOCTH B TOM YHCIE C HCIOJIb30BAaHUEM

dbopmyi.

B noeceonesnoii scusnu u npu uzyueHuu opy2ux npeomemaos:

MPEACTABIATh MH(DOPMALMI0O O pEAIbHBIX IMPOLIECCAX M SBJICHUAX CIOCOOOM,
aJICKBaTHBIM €€ CBOWCTBAM U LIEJI UCCIICIOBAHMS;

aHAJIM3UPOBaTh U CPAaBHUBATh CTATHCTHYECKUE XapaKTEPUCTHUKUA BBIOOPOK,
IIOJYYEHHBIX B IPOLECCE PEIICHUS NPUKIATHOM 3a4a4d, W3YyYECHUS PEATbHOTO
SABJICHMSI, pEIICHUS 33J]a4M U3 APYTHX y4eOHBIX MIPEAMETOB;

OLICHHMBATh BEPOSTHOCTH PEAIbHBIX COOBITHI U SBICHUI B Pa3IUUYHBIX CUTYALIHAX.

TexkcToBBIC 321a4YN

Pemate npocTeie M CIOKHBIE 337a4M, a TAK)KE 3aJa4M IMOBBILICHHON TPYIHOCTU H
BBLICIIATh UX MAaTEMAaTUYECKYIO0 OCHOBY;

pacno3HaBaTh pa3HbIC BUJIbI U TUIIBI 33/1a4;

UCII0JIB30BAaTh PAa3HbIE KPATKUE 3aIIMCH KaK MOJEJIA TEKCTOB CIIOKHBIX 337a4 U 3a/1a4
MOBBIIIEHHON CII0)KHOCTU [IJISl TTOCTPOEHHUS MOMCKOBOM CXEMbl M PEIICHHS 3ajad,
BBIOMpPATh ONTHUMAJIbHYIO JUIsl pACCMAaTPUBAEMOM B 3a7ia4u€ CUTYallMH MOJEIb TEKCTa
3a]1a4u;

paznuyaTh MOJENb TEKCTa M MOJENb PEIICHUs 3a/ladyd, KOHCTPYHUPOBATh K OJHOM
MOJIENIN PELIEHHs CIIOKHBIX 3a7a4 pa3Hble MOJIEIH TEKCTA 3a/1a4H;

3HaTh W MPUMEHATH TPU CIOCOOA TMOMCKa peuieHus 3aaad (0T TpeOOBaHMS K
YCIIOBUIO U OT YCIIOBUS K TPEOOBaAHUIO, KOMOMHUPOBAHHBIN );

MOJIETTUPOBATH PACCYKICHUS MPHU TOUCKE PEIICHHUS 3a/1a4 ¢ MOMOUIbIO Ipad-CXEeMbI;
BBIICJIATH 3TaIlbl PELICHUS 33/1a4U U COJAEPKAHUE KaXKI0r0 3Tana;

YMETh BBIOMPATh ONTHUMAJbHBIM METOJA pEHIeHHs 3aJauyd U OCO3HaBaTh BHIOOD
METO/a, pacCMaTpUBaTh Pa3IMYHbIE METOJAbI, HAXOIUTh Pa3HbIE PEIICHUS 3a7ayH,
€CJIM BO3MOKHO;

aHAJIM3UPOBATh 3aTPYAHEHUS [IPU PELICHUH 33]1a4;
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BBITIOJTHATH Pa3IMYHbIE TPeoOpa3oBaHUsl MPEIOKCHHON 3a7aui, KOHCTPYHPOBAThH
HOBBIE 337]a41 U3 JaHHOHW, B TOM YHCIIE OOPaTHBIC;

MHTEPIPETUPOBATh  BBIYUCIUTEIbHBIE PE3yAbTaThl B  3a/Jade, HCCIEA0BaTh
MOJTy4YE€HHOE PeIlleHUE 3aa4u;

U3MCHATh YCJIOBHE 3adad (KOJMYECTBEHHBIC WM KA4YeCTBEHHBIC JIaHHEBIC),
MCCIIeZIOBATh N3MEHEHHOE TPpeo0pa30BaHHOE;

aHAJM3UPOBATh BCEBO3MOXKHBIE CHUTYallMM B3aWMHOTO PACIIONIOKEHHUS JBYX
00BEKTOB M M3MEHEHNE WX XAPaKTEPUCTUK MPU COBMECTHOM JBMIKEHUHU (CKOPOCTb,
BpEeMsI, PACCTOSIHHE) MPH PEIICHUH 3a7a9 Ha IBIKCHUE JIBYX O0OBEKTOB KaK B OJHOM,
TaK W B MPOTHBOTIOJOKHBIX HAIMPABICHUAX, KOHCTPYUPOBATh HOBBIE CHUTYyaIllMH Ha
OCHOBE M3MEHEHUS YCJIIOBHM 3a1a4d TIPH JABMKCHUH 110 PEKE;

MCCJIEIOBATh BCEBO3MOXKHBIC CUTYAIMH TP PEIICHUH 3a/1a49 Ha JIBIKCHUE TI0 PEKe,
paccMaTpuBaTh Pa3HbIE CUCTEMBI OTCUETA;

pemaTh pa3HoOOpasHbIC 3a/1aUU «HA YaCTHY;

pemath 1 000CHOBBIBATH CBOE PEIICHUE 3314 (BBIACIATH MATEMATHIECKYIO OCHOBY)
Ha HAXOXKJCHUE YaCTH YMCIIA U YHUCJIA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA
1poowu;

OOBACHITH UACHTUYHOCTD 33/1a4 PA3HBIX TUIIOB, CBSI3BIBAIOIIMX TPU BEITUYHHBI (HA
paboTy, HA MOKYIKH, HA JBUKEHUE), BBIICISATh 3TU BEJIMYUHBI U OTHOIICHUS MEXKITY
HUMH, TIPUMEHSTh WX TPH PEIICHUH 3a7a4, KOHCTPYHPOBaTh COOCTBEHHBIC 3ajad
YKa3aHHBIX TUIIOB,;

BJIaJICTh OCHOBHBIMH METOJIaMH PEIICHHSI 3a7a9 Ha CMECH, CIUIABhl, KOHIICHTPAIIHH,
WCITOJIB30BaTh WX B HOBBIX CHUTYAlUSX IO OTHOIICHHWIO K M3YyYEHHBIM B TIPOIECCE
o0yueHus;

peraTh 3aJa4d Ha MPOIEHTHI, B TOM YHCJIE, CJIOKHBIE MPOIEHTHI ¢ 000OCHOBAHUEM,
HCIIOJB3YS pa3HbIE CIIOCOOBI;

pemaTh JOTHYECKUE 3a/1a4i Pa3HbIMU CTIOCO0aMH, B TOM YHCIIE, C IByMs OJIOKaMU U
C TpeMs OJIOKaMHM JIAaHHBIX C TTIOMOIIBIO TaOJIHIL;

pemarh 3a7a4d [0 KOMOMHATOPUKE W TEOPUM BEPOSTHOCTEM Ha OCHOBE
UCIIOJIb30BAHUS U3YYEHHBIX METO/IOB U 00OCHOBBIBATH PEIIICHUE;

penaTh HeCIOKHBIC 3a/1a4u TI0 MATEMATHYECKOW CTaTUCTHUKE;

OBJIAJIETh OCHOBHBIMH METOJAaMHU DEIICHHS CIOKETHBIX 3a7ad: apruMeTUYECKU,
anredpanyeckuii, nepedop BapUaHTOB, TEOMETPUUECKUN, TpaPUUECKUll, TPUMEHSITh
WX B HOBBIX 110 CPAaBHCHHIO C H3yUYCHHBIMU CUTYyaITHIX.

B noeceonesnoii »cusnu u npu uzyueHuu opy2ux npeomemaos:

KOHCTPYUPOBATh HOBBIE JUISi JAHHOW 3aJauyd 3aJayHble CUTYallMd C YYETOM
pEAIbHBIX XapPAKTEPUCTHUK, B YACTHOCTH, MPU PEUICHUM 3aJa4 Ha KOHLICHTPAlWH,
YUYUTHIBaTh IUIOTHOCTH BEIIECTBA; PEIIATh M KOHCTPYMPOBATh 3aJa4d Ha OCHOBE
paccMOTpeHHUsI peajbHbIX CUTyallud, B KOTOPBIX HE TpeOyeTcss TOYHBIN
BBIYHCIIUTEIBHBINA PE3YJIbTAT;

pelaTh 3a/1a4u Ha ABHXKEHHE T10 PEKE, pacCCMaTPUBas pa3HbI€ CUCTEMbI OTCUETA;
KOHCTPYUPOBATH 3a7a4HbIC CUTYyalllH, PUOIMKCHHBIC K peabHOU
JICUCTBUTEIILHOCTH.

I'eomerpuueckue Gpurypsol

CBOOOHO OMEPHPOBATH TEOMETPUUECKHUMH TIOHATHSAMHU TPH PEIICHWU 33Jad U
MPOBEICHUN MAaTEMATUYECKUX PACCYKICHUM;
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— CaMOCTOSITEeNIbHO (hOPMYIUPOBATH ONPEICICHUS TEOMETPUUECKUX (PUTYD, BBIIBUTATh
TUNOTE3bl O HOBBIX CBOMCTBaX U TMpU3HAKaX TeOMETpUYEecCKUx Guryp u
000CHOBBIBaTh MUJIM OMPOBEPraTh UX, 0000IIATH WM KOHKPETU3UPOBAThH PE3YJILTATHI
Ha HOBBIE KJIacChl GUTYP, MPOBOAUTH B HECIOKHBIX CIIydasx Kiaccupukaiuio Guryp
M0 Pa3JIMYHBIM OCHOBAHUSM;

— HCCIEAOBATh  YEPTEXKH, BKJIOUass ~ KOMOMHauuu  Quryp, U3BJICKATb,
MHTEPIIPETHPOBaTh W MpeoOpa3oBeIBaTh HHGOPMAIUIO, TPEACTABICHHYIO Ha
YepTeKax;

— pelarh 3aJa4yd F€OMETPUYECKOTO COJEpkKaHUs, B TOM YHUCJIE B CUTyalHsX, KOrnaa
QITOPUTM pEIICHUSI HE CIEAYEeT SBHO M3 YCIIOBUS, BBITOJHITH HEOOXOIUMEIE IS
penieHuss 3aJadd  JIONOJIHUTENbHBIE IOCTPOEHHS, HCCIEN0BATh BO3MOXHOCTb
MIPUMEHEHUS TeopeM U (HOopMyJT I pEIICHUS 33714,

— (opMynTupoBaTh M TI0KAa3bIBATh TCOMETPUICCKUE YTBEPIKICHUS.

B noeceoneenoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

— COCTaBJISITh C MCIOJb30BAHUEM CBOMCTB T'€OMETPUYECKUX (UTYpP MaTEeMaTUYECKHE
MOJIENIA JUISl pelIeHus] 3ajad MPaKTUYECKOTO XapakTepa W 3a]ad M3 CMEXHBIX
JTUCITUTUINH, UCCIIEIOBATh MOJyYEHHbIE MOJIETTH U UHTEPIIPETUPOBATH PE3yIIbTaT.

OTHomeHnunst

— BrnageTs NoHATHEM OTHONICHUS KaK METalpeIMETHBIM;

— CBOOOJTHO OTICPUPOBATH MOHATHUSIMH: PABEHCTBO (DUTYp, paBHBIC (PUTYPHI, PABEHCTBO
TPEYTOJILHUKOB, IMAPAUICILHOCTh MPSAMBIX, NMEPICHAUKYIIPHOCTh MPSMBIX, YTJIIbI
MEXIy TPSAMBIMH, TEPHNEHANKYISIp, HAKIOHHAS, TMPOCKIHUsA, Tomooue duryp,
0100HBIE PUTYPBI, TOJIOOHBIE TPEYTOJIBHUKHY;

— HCIIOJIb30BaTh CBOMCTBA MOJI00MS U paBeHCTBA (UTYp IPHU PELICHUU 3a]1ay.

B noeceonesnoii ycusnu u npu uzyuyeHuu Opy2ux npeomemaos:

— WCIIOJIb30BaTh OTHOIICHUS JUIA TOCTPOCHUS W WCCICNOBAHUS MAaTeMaTHYECKHX
Mojienielt 00bEKTOB PeabHOM KUZHH.

N3mepeHusi u BHIYUCIEHUS

— CB00OOJHO OMEPUPOBATH MOHATUSAMHM JUIMHA, IUIONIAAL, O0BEM, BEIUUMHA yIiia Kak
BEJIMYMHAMH, HCIIOJIh30BaTh PABHOBEIUKOCTh U PaBHOCOCTABIEHHOCTh IpHU
pelIeHNN 3a7a4 Ha BBIUKCIECHUE, CAMOCTOSATENBHO TIOJyd4aTh M HCIOJIb30BaTh
dbopMynbl IJs1 BBIYMCICHUHN TJIOMAAed U 00beMOB (PUTYpP, CBOOOJHO OMEPUPOBATH
TUPOKUM HabOpoM (popMyJT Ha BBIYMCIICHHE MPU PEIICHUH CIIOXKHBIX 33]1a4, B TOM
YUCJIe W 3a/Jad Ha BBIUYMCICHUE B KOMOHWHAITUSAX OKPYKHOCTH W TPEYTrOJbHUKA,
OKPYKHOCTH M YETHIPEXYTOJIbHUKA, a TAKXKE C MPUMEHCHHEM TPUTOHOMETPHH;

— CaMOCTOSITENIbHO ()OPMYITMPOBATH TUIIOTE3bI M MPOBEPATH UX TOCTOBEPHOCTD.

B noeceonesnoii ycusnu u npu uzyuyeHuu Opyux npeomemaos:

— CBOOOJHO omepupoBaTh (GopMylamMu MPU PEUIeHUH 3aJad B JPYrUX Yy4eOHBIX
IIpeIMEeTax U IpH MPOBEACHUN HEOOXOIMMBIX BBIYUCIICHUHN B pealbHOM JKH3HHU.

I'eomeTpuyeckne MoCTPoOCHUA

— OmnepupoBaTh MOHSATHEM HAOOpa JJIEMEHTOB, OMPEICISIONIUX TEOMETPHUECKYIO

burypy,
— BJIAJIETb HAOOPOM METO/IOB MMOCTPOECHUN UPKYJIEM U JTUHEHKOM;

— MPOBOJUTH aHAJU3 U PEAJTM30BBIBATD ATAIBI PEIICHHMS 3a/1a4 Ha MOCTPOCHHE.
B noeceonesnoii y»cusnu u npu uzyueHuu opy2ux npeomMemaos:
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BBIIIOJIHATD ITOCTPOCHUA HA MCCTHOCTH;

OLICHHBATh Pa3MepPhI pealbHbIX 00BEKTOB OKPYKAIOIIET0 MHUpA.

IIpeoOpa3zoBanust

OnepupoBaTh JABIKEHUSMU M TNpeoOpa3oBaHUSIMU KaK  MeTalpeIMETHBIMU
MOHITHUSIMH,

OTIEepUPOBATh MOHATHEM JBMKECHHS M MpeoOpa3oBaHus MoA00us At 000CHOBAHUH,
CBOOOZHO BNAAETh MpPHUEMaMH TOCTPOEHUS (UTYp C TIOMOINBIO JBIKEHUH U
npeoOpa3oBaHus MOAOOMS, a Takke KOMOMHALMAMU JBUXKCHHUM, IBUKCHHH W
npeoOpa3oBaHuii;

UCIIONb30BaTh CBOWMCTBA JBW)KEHWH U mpeoOpa3oBaHWMi Al MPOBEICHUS
00OCHOBaHMS M JOKa3aTeIbCTBA yTBEPXKICHHI B T€OMETPHUHM M JPYTUX YUeOHBIX
npeaMeTax;

M0JI30BAThCSl CBOMCTBAMH JBMKCHUH U ITPpeoOpa3oBaHUil IIPU PEIICHUH 3a/1a4.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

MPUMEHATh CBOMCTBA JBW)XEHUM W NPUMEHATh MOJ00HME I MOCTPOEHUM H
BBIYMCIICHUAN.

BeKTOpr H KOOPpAMHATHI HA IVIOCKOCTH

CBoOOHO omepupoBaTh MOHATHSAMU BEKTOpP, CyMMa, pa3HOCTb BEKTOPOB,
ITPOU3BEAECHUE BEKTOPA HA YHCIIO, CKAISPHOE IIPOU3BENECHUE BEKTOPOB, KOOPAUHATEI
Ha IJIOCKOCTH, KOOPAUHATHI BEKTOPA;

BJIQJIETh BEKTOPHBIM U KOOPJMHATHBIM METOJOM Ha IJIOCKOCTH ISl PEIICHUs 3a7ay
Ha BBIYUCJICHUE U I0KA3aTEIbCTBA;

BBIIIOJIHATH C ITOMOIIBIO BEKTOPOB W KOOPAMHAT JOKA3aTEJIbCTBO HM3BECTHBIX €MY
reoMeTpuyeckux (pakToB (CBOMCTBAa CpEAHMX JIMHHUI, TEOPEM O 3aMeyaTesIbHBIX
TOYKaX U T.II.) U MOJTy4aTh HOBbIE CBOMCTBA U3BECTHBIX (DUTYD;

UCIIOJIb30BaTh ypaBHEHUS (DUTYp AJIsl PELIEHUs 3a]a4 U CAaMOCTOSATEIbHO COCTABIIATh
ypaBHEHUS OTJICIBHBIX TUIOCKUX (PUTYD.

B noeceonesnoii ycusnu u npu uzyueHuu opy2ux npeomemaos:

MCIIOJIb30BaTh MOHATHS BEKTOPOB M KOOPAMHAT ISl pPElIeHMs 3ahad 1o (usmke,
reorpaduu U ApyruM y4eOHbIM MTPEAMETAM.

Hcropust MaTeMaTUKH

IloHnMaTe MaTemMaTUKy Kak CTpPOr0 OPraHM30BaHHYIO CHCTEMY HAay4HbBIX 3HAHWM, B
YaCTHOCTH BJIAJIETh MPEACTABICHUSIMU 00 aKCMOMAaTHYECKOM TMOCTPOCHHUH
r€OMETPUU U IEPBUYHBIMU MPEACTABICHUSAMHA O HEEBKIUIOBBIX T€OMETPUSX;
paccMarpuBaTh MAaTEMAaTHKy B KOHTEKCTE MCTOPUM PAa3BUTHUS LMBWIM3ALMU U
VCTOPUM PA3BUTHUA HAYKH, IOHUMATh POJIb MATEMATHUKU B pa3BuTUU Poccum.

MeToabl MaTEMaTHKH

Brmanerr 3HaHMSAMH O pa3IUMYHBIX METOJaX OOOCHOBAHHMS M OINPOBEPIKECHUS
MAaTEMATUYECKUX YTBEPKICHUN U CAMOCTOSTEIIbHO IPUMEHSTh HX;

BJIAJICTh HABBIKAMMW aHAJIW3a YCJIOBUSA 3aJauyd U ONPEACICHHS, MOAXOASAIIUX JIs
pelieHus 3aa4 N3y4eHHbIX METO/I0B WJIM UX KOMOWHAITWH;

XapaKTEepu30BaTh  MPOU3BEACHUA HCKYCCTBA C  YYE€TOM  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B MPUPOJIEC, UCIOJIB30BATh MATEMATHYECKUE 3aKOHOMEPHOCTH B
CaMOCTOSITEIBHOM TBOPYECTRBE.
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3. Conep:xanue Tem ydeOHOro npeamera «MareMmaTuka

CopmepxaHue KypcoB MaTeMaTuku S5—6 KiaccoB, aiaredpbl u reometpun 7-9
KJIACCOB OOBEIMHEHO KaK B HMCTOPHUYECKH CIOXKMBIIUECS JHMHAUA (YHCIIOBas,
anreOpanyeckasi, TeoMeTpuueckas, (QyHKIMOHAIbHAS U JIp.), TaK U B OTHOCHUTEIHHO
HOBBbIE (CTOXacTHYECKas JIMHUS, «peajbHas MaTeMaTtuka»). OTHeabHO MpEeACTaBIICHBI
JIMHUS CIOKETHBIX 3a/1a4, UCTOpUYECKasl TNHHUAL.

JJIeMEHThI TEOPUH MHOKECTB M1 MAaTEMATHYECKOM JIOTHKH.
Cornacao @I'OC ocHOBHOTO 00111eT0 00pa30BaHus B KypC MaTeMaTHUKU BBEACH pa3ies
«Jloruka», KOTOpBII HE IPEANOJIAracT JOMOJHUTENBHBIX YACOB HA U3YYEHUU U
BCTPAMBAETCS B PA3JINYHBIE TEMbl KYPCOB MAaTEMAaTHUKN U MH()OPMATHKU U TIPEIBAPAETCS
03HAKOMJIEHUEM C DJIEMEHTAMH TEOPUH MHOKECTB.

MHo:KecTBa M OTHOIIIEHUS] MEKy HUMH
MHOXECTBO, Xapakmepucmuieckoe C8OUCMB0 MHOMCEeCmEd, >IEMEHT MHOXKECTBa,
nycmoe, KoHeuHoe, bOeckoHeuHoe MHodcecmeo. llogMHOkecTBO. OTHOIIEHUE
MPUHAJICKHOCTH, BKJIIOYEHUS, PABEHCTBA. DJIEMEHThI MHOXECTBA, CIIOCOOBI 3aJaHUS
MHOXKECTB, PACNO3HABAHUE NOOMHOMCECME U  IJIEMEHMO8 NOOMHOMCECME C
UCNONb308aAHUEM KpY208 Juiepa.

Onepauuu HaJX MHOKeCTBAMHM
Ilepeceuenne u OOBEIMHEHHE MHOXKECTB. Pasznocms MmHOJICECm8, OononueHue
MHOdMcecmea. Humepnpemayus onepayuii HaA0 MHOMCECMEAMU C NOMOWbIO KpPY2Oo8
Diinepa.

JJIeMeHThI JIOTUKHU
Onpenenenue. YTBepKIeHUsA. AKCMOMBI U TeopeMBbl. [loka3zarenscTBo. Jl0Ka3aTenbCcTBO
oT npotuBHOro. Teopema, oOpaTHas nanHou. [Iprmep u KOHTpIpUMED.

Bbicka3biBaHus
WCTUHHOCT, W JIOKHOCTb BbICKa3bIBaHUA. COdiCHble U NpOCmble BblCKA3bIBAHUS.
Onepayuu Hao BbICKA3LIBAHUAMU C UCHOIb30BAHUEM NO2UUECKUX CEA30K. U, UIU, He.
Ycnosnule gvickazvieanus (umnaukayuu).

3.1 Conep:xaHue Kypca MaTeMaTHKH B 5—6 Kjaccax

HarypaJjbHblie ynciaa u HyJib. HaTypaabHbId psij YHCeEJT M €ro CBOMCTBA
HartypanbHoe 4ncino, MHOXKECTBO HATypalbHBIX YHMCENl M €ro CBOMCTBA, M300paKeHUE
HaTypaJbHbIX YHMCEN TOYKAMM HA YHUCJIOBOM mpsAMou. lcrmonp30BaHME CBOMCTB
HaTypaJIbHBIX YMCEIl IIPU PELICHUU 3a/1a4.

3anuch ¥ YTeHHe HATYPAJIbHBIX YHCeJ
Pazmuune mexay mudpoir m uuciaom. [lo3unmoHHas 3amuch HATYypalbHOTO YHCTIA,
MOMECTHOE 3HaueHHe UU(QPBL, pa3psiibl M KJIacChl, COOTHOIICHHE MEXAYy ABYMS
COCEIHUMH Pa3psIIHBIMU €IMHULIAMH, YTEHHUE U 3aIIMCh HATYPAJIbHbBIX YHUCEL.

OxpyrieHue HaTYypaJbHBIX YHCe
Heobxoaumocts okpyrienus. [IpaBuio okpyrieHus HaTypajdbHbIX YUCEN.

CpaBHeHHe HATYPAJIBbHBIX YHCeJI, CPaBHEeHHUE ¢ yucaom 0
[loHATHE O CpaBHEHMHM YHCEN, CPABHEHHE HATYpPaJIbHBIX YHCEN APYr C JAPYIOM H C
HyJIEM, MaTeMaTH4YecKas 3alruch CPaBHEHUM, CITIOCOOBI CPAaBHEHUS YHCEIL.
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JledicTBMS C HATYPAJIbHBIMHU YU CJIAMHU

— CnoxxeHue W BbIYUTAHUE, KOMIIOHEHTHI CJIOKEHUS W BBIYMTAHMS, CBSI3b MEXKIY
HUMH, HaXO0XJACHHE CyMMbl U Pa3HOCTH, WU3MEHEHHWE CYMMbl M Pa3HOCTU MpPH
U3MEHEHUH KOMIIOHEHTOB CIJIOKEHMS U BBIYUTAHUSL.

— VYMHOXEHHE U JCJICHHE, KOMIIOHEHTbl YMHOXKEHMSI M JICJICHUS, CBSI3b MEXIY
HUMH, YMHOXEHHE M CIIO)KEHHE B CTOJIOMK, JIE€JIEHUE YTOJKOM, IIpOBEpKa
pe3ynbTaTa ¢ MOMOIIBIO MPUKUIKA U 0OPATHOTO JICUCTBHSI.

— IlepeMecCTUTENBHBII M COYETATEIBbHBIM 3aKOHBI CIOXKEHUS W YMHOXCHUS,
pacrpeneauTeIbHbINA 3aKOH YMHOKEHUS OTHOCUTEIIBHO CIIOXKEHUS, 000CHO8AHUE
an2oOpUMMO8 8bINOJIHEHUS APUPMEMUYECKUX Oeticmeul.

CreneHb ¢ HATYpPaJbLHBIM MOKAa3aTeJIeM

3anuch yucaa B BUJIE CYMMBI Pa3psIHBIX CJIaraeMbIX, MOPSIOK BBIMOJHEHUS IEUCTBUN

B BBIPAKEHUAX, COJEPXKAIIUX CTENECHb, BBIYMCICHUE 3HAYEHUN BBIPAKCHU,

coJiepKalluX CTEIEHb.

Yuc/ioBbIe BbIPAKEHUS

UucnoBoe BBIPAKEHUE U €r0 3HAUEHUE, TTOPSIIOK BBIIOJIHEHUS JEHCTBUIA.

lejieHHne ¢ 0CTATKOM

Jlenenne ¢ OCTaTKOM Ha MHOXKECTBE HATYpPaJbHBIX YHCEN, CBOUCMEa OeleHUs C

ocmamkom. [IpakTuyeckue 3aj1auu Ha JEJIEHUE C OCTATKOM.

CaoiicTBa M IPU3HAKH ACJTUMOCTH

CBOICTBO JE€IMMOCTH CYMMBI (pa3HOCTH) Ha unciio. [Ipusnaku nenmMoctu Ha 2, 3, 5, 9,

10. Ilpusnaxu oenumocmu na 4, 6, 8, 11. Jokazamenbcmeo npuznaxog Oeiumocmu.

Pemienne npakTuueckux 3aj1a4 ¢ IPUMEHEHUEM MTPU3HAKOB JICTUMOCTH.

Pa3iio:xeHne 4yncia Ha NPOCTble MHOKUTEIHN

— IlpocTeie u cocTaBHBIE YUCA, peuemo Ipamocgena.

— PaznoxeHue HaTypaJIbHOTO 4YHCJIa HAa MHOXHTENIH, Pa3JIOKEHUE HA MPOCTHIC
MHOXHTENU. Koauvecmeo Oenumeneu uucia, anieopumm pasiodceHuss Yucia Ha
npOCMble MHOMCUMENU, OCHOBHASL MeopeMa apupmemuxu.

AJiredpanyeckue BbIpaKeHUs

Ucnionp3oBanne OykB 1t 00O3HAUE€HMs]  YMCEJN, BBIYHCICHHE  3HAYCHUS

anre0pandeckoro BBHIPAKEHUsI, TPUMEHEHUE anTreOpandecKux BBIPAKCHHUMN ISl 3aiCH

CBOMCTB apu(METUUYECKUX JACHUCTBUHN, MpeoOpa3oBaHuE aredpandecKiuX BoIPaKCHH.

JleJuTe/IM U KPATHBIE

JlenuTens U €ro CBOMCTBA, OOIIUHN IeTUTENb IBYX U O0Jiee Yncell, HaubOJbIIWi 00U

JeIUTeNh, B3aUMHO MPOCTHIE YMCIIA, HAXOXICHWE HAMOOJBIIEro OOLIEro EJIUTEIIs.

KpatHoe u ero cpoiicTBa, oOlliee KpaTHOE IBYX M OoJiee 4ucell, HauMEHbIee oOllee

KpaTHOE, CIIOCOOBI HAXOXKJEHUSI HAMMEHBIIIETO 00IEeTr0 KPaTHOTO.

JApooun. O0bIKHOBEHHBbIE APO0H

— MHons, yacte, apoOHOE uucio, ApoOb. J[poOHOE YHMCIO Kak pe3ysabTaT JeJICHHUS.
[IpaBunbHBIC ¥ HETIPABWIBHBIE APOOH, CMEIIaHHAs IPOOh (CMEIIAaHHOE YUCIIO).

— 3anmuch HATypaJlbHOTO 4YHWCIa B BUIAE JpoOM C 3aJaHHBIM 3HAMEHATEJIeM,
nmpeoOpa30BaHNUe CMEIIAHHOM APOoOU B HEMPABHIIbHYIO TPOOb U HA0OOPOT.

— IlpuBenenue apobeii k oOeMy 3HameHarteno. CpaBHEHHE OOBIKHOBEHHBIX APOOCH.

— CnoxeHrue ¥ BBIUMTAHHWE OOBIKHOBEHHBIX JpoOei. YMHOXEHWE U JCIICHUE
O0OBIKHOBEHHBIX JAPOOEH.

— Apudmernyeckue 1eHCTBUS CO CMEIIAaHHBIMU JIPOOSIMH.
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— Apudmernyeckue 1eHCTBUS C JPOOHBIMH YHCTIAMHU.
— Cnocobvl payuonanuzayuu BblYUCIEHU U UX NPUMEHeHUe HNpU BblINOJHEeHUU
oeticmauil.

JecaTu4HbIE IPOOH
Lenas u npoOHasg yactu necatudHoi Apoou. IIpeoOpazoBanue necATUYHBIX JpoOel B
oObIkHOBEeHHbIE. CpaBHEHHE JeCATUYHBIX JpoOel. CrlokeHHe U BBIYUTAHUE
JECATUYHBIX JApo0Oeit. OKpyTJIeHHe IeCATUYHBIX ApoOeil. YMHOXKEHHUE W JIeTICHUE
TECATUYHBIX Tpo0ei. [Ipeobpazosanue 0ObIKHOBEeHHbIX Opobell 8 decsimuunble OpoOU.
Koneunvie u b6eckoneunvle decsimuunvle Opoou.

OTHoLIEHHE IBYX YK CeT
Macmtab Ha 1utane u kapre. llpomopruu. CBoiicTBa mHpomopIuii, MpUMEHEHHE
IIPONIOPLIMM ¥ OTHOLIEHHUW NPU PELICHUH 3a4a4.

Cpennee apumeTniueckoe ymuceli
Cpennee apudmernyeckoe ABYyX uucen. M3o0pakeHue cpeaHero apupmeTudeckoro
IBYX YHCEJI HAa YUCIOBOM NpsiIMOM. PemieHre MpakTUYECKHX 3alad ¢ MPUMEHEHUEM
cpennero apudmerrueckoro. Cpeonee apupmemuueckoe HeCKOIbKUX YUCE.

IIpoueHTHI
[Tondarue npoiueHTa. BplunciieHHE NPOLIEHTOB OT YHMCIAa W YHUCIA [0 HU3BECTHOMY
MIPOIIEHTY, BHIPAKEHUE OTHOIIEHUS B MPOLICHTaX. PellleHre HeCIOXKHBIX MPAKTHYECKUX
3a/1a4 ¢ NPOLEHTaMHU.

JuarpaMmmabl
CronbuaThie W KpyroBble nauarpaMmbl. [3BieueHne uHOpMAMK U3 JUarpamM.
H3006padsicenue ouazpamm no Yucio8biM OaGHHLIM.

PannonajbHbIC YHCIa

IHonoxuTENbHBIE M OTPUIIATEIbHBIE YHCIA
N3o0paxkenne uucen Ha 4YUCIOBOM (KoopauHaTHOW) mpsiMmoil. CpaBHEHHE YHCEIL.
Moayne 4wucia, TeOMETpUYECKass HWHTEpOpeTauuss Monayias uucna. J[leiWctsus c¢
MOJIOKUTENIbHBIMU M OTPULIATEIIBHBIMU YHCIIaMU. MHOXKECTBO LEIBIX YUCET.

IlonsiTHe 0 pallMOHAIBLHOM 4HCJIE.
llepsuunoe npedcmasneHue o0 MHOdHCECMEE pPAYUOHANbHLIX 4ucen. JIeUcTBUS ¢
pPalMOHAIBHBIMH YHCIIAMH.

PemieHne TeKCTOBBIX 33124
Enununbl u3MepeHuil JIMHBI, IUIOHMIAAU, O00BEMa, MAacCChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXIY €AMHUIIAMHU W3MEPEHUS KaXKI0W BETUYUHBI. 3aBUCUMOCTH MEXKIY
BEJIMUMHAMU: CKOPOCTh, BPEMs, PACCTOSHHE; MPOU3BOAUTEIBLHOCTh, BpeMs, paldoTa;
1IeHa, KOJINYE€CTBO, CTOUMOCTb.

3ajaum Ha Bce apudMeTHUeCKHe AeiiCTBUS
Pemenne TekCTOBBIX 3amau apudmernyeckuMm crnocobom. Mcmonb3oBaHue TaOIMil,
CXEM, YePTEKEH, IPyTrux CPeACTB MPEACTABICHUS JaHHBIX MPU PEIICHUH 3a/1a4H.

3amayu HA IBUKEeHHE, PA00TYy U MOKYNKH
Peliennie HeCIIOKHBIX 3aJlad HA JBUKEHHE B MPOTHUBOMOJIOKHBIX HAIpPaBJICHUSX, B
OJIHOM HAaIpaBJIEHUH, JIBMKEHUE IO PEKEe MO TEYEHUIO M MPOTHUB TeueHus. PernieHue
3a/1ay Ha COBMECTHYIO paboTy. [Ipumenenue apooeit mpu pemennn 3aaad.

3amauu HA YACTH, 10JIU, IPOLEHTHI
Peuienue 3a1au Ha HAXOK/ICHUE YaCTH YUCJA U YMCIIa M0 ero yacTu. Penienue 3amayq Ha
MPOIIEHTHI U 10Ju. [IpuMeHeHune nponopiuii Npy perieHuy 3aaad.
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Jlornueckmue 3agauun

PelieHne HeCNOXHBIX JIOTMUECKUX 3a7ad. PewieHue nocuueckux 3a0ay ¢ nomMowblo

epacghos, mabauy.

OcHOBHBIE MeTOABbI PelICHUSI TEKCTOBBIX 33124

Apubdmernueckuii, nepedop BapuaHTOB.

Harasignas reomerpus

durypsl B okpyxaroimeM mMupe. Harmsimaeie npeacraBieHus o GUrypax Ha MIOCKOCTH:

npsiMasi, OTPE30K, Jy4, YroJ, JOMaHas, MHOTOYTrOJbHUK, OKPYKHOCTb, KpYT.

UeThlpexXyTroabHUK, OPSIMOYTOJBHUK, KBaJpaT. TpeyrojibHUK, 6udbl Mpey2o/ibHUKOS.

Ipasunvnvie muocoyeonvhuku. W300pakeHHE OCHOBHBIX TE€OMETPUYECKUX (UTYP.

Bzaumnoe pacnonoswcenue 08yx npsamulx, 08YX OKPYHCHOCMEU, NPAMOU U OKPYHCHOCHIU.

Jlnuaa otpe3ka, aomaHou. Epunuiel wm3Mepenus miuHbl. [locTpoeHue oTpe3ka

3a1aHHOM MHBL. Bunasl yrios. ['pangycHas mepa yrna. Mi3mepenue u nocTpoeHue yriios

C IOMOIIBIO TPAHCIIOPTHUPA.

IHepumerp M™MHoOroyroqbHuka. IlonsaTue miaomaau GuUrypsl; eIUMHUIbI

H3MepeHus IO,

[Tnomanes npsiMoyrosibHUKA, KBaaparta. [IpubmmkenHoe u3MepeHue miomaau Guryp Ha

KJeTyaToit Oymare. PagHnosenuxue guzypeoi.

HarasinHble npeacTaBjeHus 0 MPOCTPAHCTBEHHBIX Gurypax:

Ky0, mapamnenenunen, mnpusma, nupamMuaa, map, cdepa, KOHYC, ITUIUHIP.

N3o0paxkenre mnpocTpaHCTBEHHBIX Guryp. Ilpumepsvr ceuenuii. MHuocoepaHHuxu.

IIpasunvrvie mnozoepannuxu. Ilpumepsl pa3BepTOK MHOTOIPAaHHUKOB, LMJIMHAPA U

KOHYyca.

IHousitue 00beMa

Enunuiisl o0bema. O0beM MpsSMOYTOJBHOTO HNapajlieenuiena, Kyoa.
IHonsitue o paBencrBe Guryp.

[lenTpanbHas, oceBas v 3epKaivbHas cuMMeTpuu. M300paxkeHne CHMMETPUYHBIX QUTYP.
Pemienue npakTu4ecKux 3aja4 ¢ IpUMEHEHUEM MIPOCTEUIITNX CBOUCTB PUTYD.
Hcropusi MaTeMaTUKH

— llossnenue yugp, 0Oyke, uepoerughos 6 npoyecce cuema U pacnpeoeneHus

npodykmos Ha J[peenem bnuscnem Bocmoxe. Ceazb ¢ Heonumuyeckou pesonoyuetl.

— Poowcoenue wecmuoecamepuunoii cucmemuvl cuucienus. llosenenue oOecamuunoii

3anucu yucei.

— Poowcoenue u pazeumue apugpmemuxu Hamypanvrolx yucen. HOK, HOJ, npocmule

yucna. Pewemo Spamocgena.

— llossnenue Hyns u ompuyamenvbHvlX uucel 6 mamemamuxe opegHocmu. Ponv

HHuogpanma. I[louemy (—1)(—1) =+17?

— /pobu 6 Basunone, Ecunme, Pume. Omkpoimue decamuunvix opodeu. Cmapunuvle
cucmemul mep. /lecamuynuvle Opobu u mempudeckas cucmema mep. JI. Maenuyxutl.

3.2 Conep:xxaHue Kypca MaTeMaTHKHU B 7-9 kiaccax. Aireopa

Yucaa. PanmoHajbHbIE YHCIA
MHOX€eCTBO palMOHAIBHBIX uncesl. CpaBHEHUE palMOHAJIbHBIX 4ucen. JledcTBus ¢
palMoOHaJIBHBIMU  4MCIaMUu. [Ipedcmaenenue payuoHanbHO20 YUCTAA  OeCAMUYHOU
0poobIo.
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HNppaunonajbHbie YuCIa
[TonaTHE MppalMOHAIBHOTO YKcia. Pacio3HaBaHne WppalloOHaIbHbIX yucen. [Ipumepsl

J0Ka3aTenbCTB B anredpe. MppaioHanbHOCTh YKcia «/E . IIpuMeHeHne B T€OMETpPHUH.
CpasneHnue uppayuonanvHulx yucen. MHodxxcecmeo oelcmeumenbHblx yucell.
TosxkaecTBeHHBbIE TPe00pa3oBaHUA
YucsoBbie 1 OyKBEHHbIE BHIPAKEHUSA
BrIpaxxenue ¢ nepemMeHHOW. 3HaueHue BblpakeHud. [loacTaHOBKa BhIpaKEHUN BMECTO
MIEPEMEHHBIX.
eabie BoIpakeHust

— Crenenb ¢ HaTypalbHBIM I[IOKa3aTeleM H ee cBoicTBa. lIpeoOpazoBaHus
BBIPAXKEHUM, COJEPKAIINX CTETIEHU C HATyPaJIbHBIM MTOKa3aTEIEM.

— OpHouseH, MHOrowieH. JledcTBUSl ¢ OJHOWICHAMH W MHOTOWICHAMH (CIOXXEHUE,
BBIUMTAHUE, YMHOXeHHUE). Dopmynbl COKpalleHHOIO0 YMHOXEHHUS: Pa3HOCTh
KBaJpaToOB, KBaJAPAaT CYMMbI U Pa3HOCTHU. Pa3nokeHre MHOTOYIEHA Ha MHOYKUTEIIN:
BbIHECEHUE OOIIEr0 MHOXHUTENS 3a CKOOKH, 2pYNHUPOBKA, NpuMeHeHue ¢hopmyl
COKpawjeHHo2o ymHodcenus. Keaopamuviti mpexunen, pasznodxceHue K8aOpamHo2o
mpexuieHa Ha MHOXCUMEU.

JIpoOHO-paniiOHAIbHBIE BHIPAKEHUSA

— Crenens ¢ uensiM nokasareneM. [IpeoOpazoBanue IpoOHO-TMHENHBIX BBIPAKEHHIA:
CJIOKE€HUE, YMHOXKEHHE, NeNeHue. Aneebpauueckas opobs. [Jonycmumvie 3nayeHus
nepemeHubix 8 OpoOHO-payuoHanbHbIX gvipadxcenusx. Cokpaujenue aneeopauieckux
opobeti. Ilpusedenue ancebpauueckux opoobeti Kk 0bujemy 3namenamento. /leticmeaus ¢
ancebpauyeckumu OpoOAMU:  CIOJCEeHUe, BblYUMAHUe, YMHONCEHUe, OeleHue,
8036e0eHuUe 8 CIeneHb.

— Ilpeobpaszosanue 8vipadicenuil, COOEPHCAUUX 3HAK MOOYJIAL.

KBagpaTHbie KopHUI
ApubdmMernuecknii KBaJpaTHbIH KOpeHb. [IpeoOpa3zoBaHue BBIpAKEHUMN, COJEPIKAIIUX
KBaJ[paTHbIE KOPHHM: YMHOXEHHUE, JCIICHUE, BBIHECEHUE MHOXHTENS H3-T0J 3HaKa
KODHSI, BHeceHue MHOMCUMeNs o0 3HAK KOPHSL.
YpaBHeHMs U HEPABEHCTBA
PaBencrBa

HucnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.
YpaBHeHust

[lonsiTue ypaBHEHUSs W KOpHA YypaBHEHUA. [IpedcmasneHue O pasHOCUTLHOCIU

ypasHenut. Oobracmv onpeoenenus ypaeHenus (00aacmev OONYCMUMbBIX 3HAYEHULL

nepemeHHoll).
JIuHeiiHOe ypaBHeHME U €TI0 KOPHHU
Pemenue nuHeWHBIX ypaBHEHUH. Jluuetinoe ypasHeHue ¢ napamempom. Koauuecmeo
KOpHel TUuHeuHo20 ypasHenus. Pewenue nunelinvix ypaguenuti ¢ napamempom.
KBagpaTHoe ypaBHeHMe U €r0 KOPHHU

KBanparueie ypaBHeHus. Hemnonnele kBagpaTHble ypaBHEHHS. JIMCKpUMHHAHT

KBaJ[paTHOTO ypaBHeHUsA. PopMysa KOpHEN KBaJIpaTHOTO ypaBHEeHUs. Teopema Buema.

Teopema, obpamnas meopeme Buema. Pemienne KBaJpaTHBIX YpPaBHEHHIA:

UCIIOJIb30BaHUE (POPMYIIBI TSI HAXOXKACHUS KOPHEH, epaghuueckuii Memoo peuieHus,

pasnodcenue Ha MHOMCumenu, noobop KOpHel ¢ UCNnoib308aHuem meopemvl Buema.

Konuuecmeo kopheti kéadpammnozo ypasHeHus 6 3a8UCUMOCHU OM €20 OUCKPUMUHAHMA.
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bukeaopamnvie ypasnenusn. Ypaeuenus, ceooumvle K JUHEUHbIM U K8AOPAMHBIM.
Ksaopamnvwle ypasnenus ¢ napamempom.
JIpoOHO-panuoHaJbHbIE YPABHEHUSA

— Pemenune mnpocredmux  ApoOHO-TUHEWHBIX ypaBHEHUH. Peuwienue O0poOHO-
PAYUOHATIbHBIX YPABHEHULL.

— Memoobl pewienusi ypasHeHuil: Memoovl PABHOCUIbHBIX NPeoOpa308aHuil, Memoo
3aMeHbl nepeMenHol, epaguueckuti memoo. Hcnonvzosanue ceoticms QyHkyuil npu
peuleHuu ypagHeHul.

— Ilpocmetiwue uppayuonanvhvle ypasuenus euoa (| f (x)=a, \/f (x) = \/g (x) .

— Vpasuenus éuoa X" =a. Ypasuenus 6 yenvix uucuax.
Cucrembl ypaBHeHUH

— YpaBHeHUE C ABYyMs NIEpEMEHHbIMU. JIMHEWHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIMHU.
llpamas kax epaghuueckas ummepnpemayus JIUHEUHO2O0 YPABHEHUS C OB8YMsL
nepemenHbIMU.

— Ilonsatue cucremsl ypaBHeHuM. PerieHrne cucremMsl ypaBHEHUM.

— Meroapl pelmieHusT CHUCTEM JIMHEWHBIX YpPaBHEHUW C JIByMsl IE€PEMEHHBIMHU:
epaghuveckuti Memoo, Memoo CJl0JNHCeHUs, METOJT TIOJICTAHOBKH.

— Cucmembvl TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

— YwucnoBele  HepaBeHcTBAa.  CBOWMCTBA  YMCIOBBIX  HepaBeHCTB.  [IpoBepka
CIPaBEJIMBOCTA HEPABEHCTB MPH 33/IaHHBIX 3HAYECHHSIX [TEPEMEHHBIX.

— HepaBenctBo ¢ mnepemenHoi. Ctporue W HecTporue HepaBeHcTBa. (Obnacmo
onpeodenenusi Hepagencmaa (001acmv 00N CMUMbLX 3HAUEeHUL NePeMEeHHO1L).

— Pemenune nMHENHBIX HEPABEHCTB.

— Keaopamnoe nepasencmeo u ezo peuwtenusi. Pewenue xeadpammuvix HepaseHcms:
UCNONIb308AHUE CBOUCME U 2paAPuKa K8AOPAMUYHOU (DYHKYUU, MemOoO UHMEPBALO8.
3anucw pewienus kK6aOpamHo2o HEPABEHCMEA.

— Pewenue yenvix u 0pobHO-payuoHanbHbIX HEPAGEHCIE MEMOOOM UHMEPBAIIOS.

CucremMbl HEpaBEHCTB

CucteMbl HEpaBEHCTB C OJIHOW MEepeMEHHOH. PellleHne cucTeM HEpaBeHCTB C OJIHOM

MEPEMEHHON: JTMHENHBIX, Kgadpammubix. 300pakeHre peleHus CUCTEMbl HEPABEHCTB

Ha YUCJIOBOM NPSAMOM. 3aIUCh PELIEHUS CUCTEMbI HEPABEHCTB.

DOyHKIUU
IHonsitue pyHKuMHU

— JlekapToBbl KOOpJAMHATHI Ha IUIOCKOCTU. POpMHUpOBaHHWE TNPEICTABICHUNA O
METaINpeAMETHOM MOHATUN «KOOPIUHATHD.

— CnocoObl 3a1anusa QyHKLUMI: aHATMTUYECKUW, Tpaduueckuii, Tabnuunbii. I 'padux
dbynkiuu. [Ipumepsr GyHKIMHI, MOTy4aeMbIX B MPOIECCE UCCICAOBAHMS PA3TUIHBIX
pealIbHBIX MPOLIECCOB U pellleHus 3a7a4. 3HaueHNe PYHKIIMU B TOUKE.

— CgoiictBa (QyHKIMIT: 005IaCTh ONpEJCICHNs, MHOXXECTBO 3HAYCHUH, HYIIH,
IIPOMEKYTKH 3HAKOMOCTOSHCTBA, YemHoCMb/HeyemHOCmb, IIPOMEXYTKH
BO3pacTaHusi W yObIBaHMsI, HaMOOJbIIIEE U HAaUMEHbIee 3HaueHus. VcciemoBanue
dbyHKIIUU 10 ee TpaduKy.

— Ilpeocmasnenue 06 acumnmomasx.

— Henpepvisnocms ¢pynxyuu. Kycouno 3adannvle ¢hynkyuu.
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JInnenHass pyHKUMA
CgoiictBa u rpaduk JMHEHHON (yHKUMH. VYTIOBOM KOI(PIULIMEHT MpsMOi.
Pacnonoxxenue rpadpuka JHMHEWHOW (YHKIIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
kodpdunmenTa u cBoOOMHOTO wWieHa. Haxoowcoenue kodpGuyuenmos auHeuHouU
@QYHKYuU no 3a0aHHLIM YCAO0BUAM: NPOXONHCOEHUEe NpPAMOU uepe3 08e MOUKU C
3A0AHHbIMU  KOOPOUHAMAMY, NPOXOMCOeHUe NpAMOU uepe3 OAHHYI0 MOYKY U
napannienbHou OaHHOU NPAMOU.

KBaaparuynas GpyHkuus
CpoiictBa u rpaduk kBaapatnuHoW Gyukmuum (mapabona). Ilocmpoenue epaguka
Kkeaopamuyunol ynkyuu no moukam. HaxoxaeHue Hyslel KBaIpaTHUHOW (YHKIUH,
MHOJMCECMBA  3HAYEHUL,  NPOMENCYMKO8  3HAKONOCMOAHCMEA,  NPOMEI’CYMKOS
MOHOMOHHOCMU.

OOpaTHasi NPONOPUMOHAIBHOCTH

CgoiicTBa pyHKIIUH Y = e ['unep6omna.

TI'pajpuku yukyui. Ilpeobpazosanue epaguxa Gynkyuu Yy = F(X) onsa
nocmpoenus 2pagurxos Qynkyuii éuda y = af (kx +b)+c.

k
I'papuru ¢hynkyui y=a+m, y=+x,y=%x, y:|X|.

IMocienoBaTEILHOCTH U MPOTPECCUH
YucnoBas mocienoBaTeIbHOCTh.  [IpuMepbl  YHMCIOBBIX — TOCIIEIO0BATEIHHOCTEH.
beckoHeunble mocneqoBaTENbHOCTU. Apu(pMETHUYECKass MPOrpeccHss U €€ CBOICTBA.
['eomerpuueckas mnporpeccusi. @opmyna obwe2o uieHa u cymmsbl N NEPBLIX UNEHOB
apugmemuueckoi u eeomempuieckou npozpeccui. Cxo0awascs 2eomMempuyecKas
npozpeccus.
PelieHue TeKCTOBBIX 3a/1a4
3axayu Ha Bce apupMeTHYCCKHE AeCTBUA
Pemenne TeKCTOBBIX 3amad apupMETHYECKHM crocoOoM. Vcmosb3oBaHue TaOuHII,
CXEM, YEePTESIKEH, IPYTUX CPEACTB MPEICTABICHUS JaHHBIX TP PEIICHUH 3aa4H.
3agaum HA IBHKeHHeE, Pa00Ty U MOKYNKH
AHamu3 BO3MOXHBIX CHTyalldid B3aWMHOTO PACTOJOKEHHS OOBEKTOB TIPH HUX
JBIDKCHUH, COOTHOIIECHUS 00BEMOB BBITTOJHSIEMBIX PaOOT MPU COBMECTHOM paboTe.
3agaumM HA YACTH, 10U, MPOLUEHTHI
Pemenue 3amay Ha HaXOXKJIEHWE YACTH YUCJIA M YMCIIA TI0 €ro yacTu. Perenue 3ama4 Ha
MPOIIEHTHI U 10Ju. [I[pruMeHenne nponopIui Ipu perieHnuu 3a1ad.
Jlornyeckue 3agaumn
Pemenue norudeckux 3anad. Pewenue 1o2uyeckux 3a0a4 ¢ LOMowbto epaghos, maoauy.
OcHOBHBIE METO/IbI pellleH!sl TEKCTOBBIX 32/1a4:
apudmernyeckuii, anredpandeckuii, mepedop BapuaHTOB. [lepguunvie npedcmasiens
0 Opyeux Memooax peuleHus 3a0a4 (ceomempudeckue u epaghuieckue memoovl).
CrarucTika ¥ Teopusi BepOATHOCTEM
CraTrucruka
— TabnuyHoe U Tpaduyeckoe NPeACTaBICHUE JaHHBIX, CTOJIOYAThle U KPYTrOBBIC
auarpaMMbl, TpaduKH, TNPUMEHEHHWE IuarpaMM H TpauKOB Uil ONMUCAHUS
3aBUCUMOCTEH pPEaIbHBIX BEITWYNH, U3BJICUeHNE HHPOPMALIUU U3 TAOJIHI], JUATPAMM

u Fpa(bHKOB. OnucaTenbHbIE CTAaTUCTHYECKHE IIOKA3aTeIId YHCJIOBBIX Ha6op013:
42



cpenHee apupMeTUYecKoe, Meouana, HauboJblliee 1 HauMeHbIllee 3HaueHus. Mepbl
pacceuBaHus: pa3max, OuUcnepcust U CMmaHoapmHoe OmKIOHeHuUe.

— CnyvaliHas U3MEHYMBOCTb. MI3MEHUMBOCTh MpPU U3MEPEHUSAX. Pewarowue npasua.
3axonomeprnocmu 8 U3MEHYUBBIX GETUYUHAX.

Cay4aiinbie cOObITHS

— Crny4aiiHble ONBITHl  (PKCIIEPUMEHTHI), dJEMEHTapHbIe CIydailHble COOBITHSA
(ucxomel). BepositHocTH 3nemeHTapHbIX CcOObITH. CoOOBITHS B CIy4allHBIX
AKCIIEPUMEHTaX W OJaronpusATCTBYIOLIME 3JEMEHTapHbIe COOBITHSA. BeposTHOCTH
Cy4JaitHbIX cOOBITHI. OTBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITHSIMHU.

— Kitaccnueckne BEpOSTHOCTHBIE OMBITHI C HCIIOJIB30BAHMEM MOHET, KYOHKOB.

— Ilpeocmasnenue cobvimuii ¢ nomowpto ouazpamm Jinepa. [Ipomusononodichvie
coovimus, 00veouHeHue U nepecevenue coovimuti. Ilpasuno  crodceHus
seposmuocmett. Crnyuatinsiii 8b100p. [Ipedcmasnenue sxcnepumenma 6 guoe oepesa.

— Hezasucumvie cobvimus. YMmHoOMCEHUe 6eposmHOcmel He3a8UCUMbBIX COObIMULL.
llocnedosamenvuvie Hezagucumvle ucnvimanus. llpeacTaBieHre O HE3aBUCHUMBIX
COOBITHSIX B )KU3HHU.

Inemenmovl KOMOUHAMOPUKU

Ilpasuno ymnoocenusn, nepecmarnosku, ¢akmopuan uyucna. CouemaHus U YUCIO

coyemanuil. Popmyna uucnra couemanuti. Tpeyeonvruk Ilackans. Onvimol ¢ 6onbwuM

YUCTIOM PABHOBO3MONCHBIX IIIEMEHMAPHbIX coObimul. Bwiuucnenue eeposimnocmeii 8

ONbIMAX C NpUMeHeHuem KoMOunamopHvlx ¢opmyn. Ucnoimanus Bepuynnu. Ycenex u

Heyoaua. Beposmnocmu cobvimuii 6 cepuu ucnvimanuii beprynnu.

Cryuaiinle éenuuunbl

3Hakomcmeo co CAyYaAUHbIMU GEIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEmHbIX

cryuaunvlx eenuuuH. Pacnpeodenenue eeposmnocmeni. Mamemamuueckoe odxxcuoanue.

Ceoticmea mamemamuueckozo oxcudanus. llowsmue o 3akoHe O60abLUWIUX YUcCel.

Uzmepenue eepoamuocmeti. llpumenenue 3aKoHa OOAbWUX YUCE 6 COYUONIOGUU,

cmpaxoeanuu, 6 30paBoOXpaHenuu, obecneuenuu 0Oe30NaACHOCMU HACeNleHUus 8

Ype3BbIYAUHBIX CUMYAYUSIX.

I'eomerpus
I'eomerpuueckue purypsol
Durypsl B reOMeTPHH M B OKPY:Ka0IIeM MHUpe

— T'eomerpuueckas ¢urypa. dopmupoBaHHe MPEACTABICHUN O METaNpeIMETHOM
MOHATUH «PUTYypay.

— Touka, IMHUS, OTPE3OK, MpsMas, Ty, JOMaHasl, INIOCKOCTh, YroJl, OMCCEKTpUca yria
Y €€ CBOMCTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

— OceBasg cummeTpusi reoMmerpuueckux  uryp. lleHTpanbHas  cUMMeETpHs
reOMETPUYECKUX (Uryp.

MHOroyroJibHUKHU

— MHOroyrojapHHuK, €ro 3JIEMEHTBI M €ro CBOWCTBA. Pacmo3HaBaHuE HEKOTOPBIX
MHOTOYTOJIbHUKOB. Buinykiavie u HegulinyKkavle MHO20Y201bHUKU. IIpaBuUiIbHBIE
MHOTOYTOJIbHUKH.

— TpeyrompHuku. BricoTa, menamana, OWCCEeKTpuca, CpeHsSs JMHUA TPEYTrOJIbHUKA.
PaBHOOEpEeHHBI TPEYrOJbHUK, €ro CBOWCTBA M TpPHU3HAKH. PaBHOCTOpOHHUM
TPEYroiabHUK. IIpsAMOYTrOJBbHBIA, OCTPOYTOJIBHBIM, TYIOYIOJIBHBIA TPEYTOJIbHUKH.
Buemnue yrisl TpeyroyibHuka. HepaBeHCTBO TpeyrojibHUKA.
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— YeroipexyronbHuku. [lapannenorpamm, poM0O, NpsSMOYTOJIbHUK, KBAAPAT, Tpareuus,
paBHOOenpeHHas Tpanenus. CBoiicTBa M MNpU3HAKK Mapajuienorpamma, pomoa,
NpSAMOYTOJIbHHUKA, KBaJpaTa.

OKkpy:KHOCTB, KPYT

OKpy»XHOCTb, KpPYyT, UX D3JEMEHTbl M CBOWICTBA; LIEHTPAJbHbIC M BIUCAHHBIC YTJIBI.

KacarenvHast u cexywas K OKPYXHOCTH, ux ceoucmea. BIUCaHHbIE M OIHMCAHHBIC

OKPY’KHOCTH JUJIL TPEYTOJIbHUKOB, Yemblpex)y201bHUKO8, NPAGUIbHbIX MHO20Y201bHUKOE.

I'eomerpuyeckue ¢purypsol B npocTpaHcTBe (00bEMHbIE TeJIA)

Mmnocozpannuk u e2o snemenmol. Hazeanus MHO202paAHHUKOG C PA3HBIM NOJOICEHUEM U

Koauuecmeom epareu. llepBUUHBIE MPENCTABICHUS O NUPAMUAE, MAPAILICICIUIIEIE,

npusMe, chepe, mape, MITHHIPE, KOHYCe, UX 3JIEMEHTaX W MPOCTEHINNX CBONCTBAX.

OTHOMICHUS
PaBencrBo ¢guryp
CBoiiCcTBa paBHBIX TPEYTOJIBHUKOB. [[pU3HAaKK paBEHCTBA TPEYTOJIbBHUKOB.
I[Hapaie1bHOCTH NPSAMBIX
— Ilpu3Haku u cBOMCTBA NapajuIeIbHbBIX PSIMBIX.
—  Axcuoma napannenvnocmu Esxkiuoa. Teopema Paneca.
IlepnenaukyasipHble NPSAMbIe
[Ipsamoii yroin. Ilepnenmukynsip k npsmon. Haxnonnas, npoekuusi. CepeauHHBIN
NEePHEHANKYIIAP K 0Tpe3Ky. Ceolicmea u npusHaxKu nepneHoOUKyIapHOCHu.
Ilooobue

— Ilponopyuonanvhvie ompesku, nodooue guayp.

— [llooobHvie mpeyeonvruuku. Ilpusnaxu noooous.

B3aumHoe pacnoJio:keHue psMON U OKPYKHOCTH, 08YX OKPYHCHOCHIEI.
N3mepenusi U BbIYMCJIEHUS
Beanuunbl

— llonstue Benmuuuubl. [nuHa. M3mepenuwe nnvHbl. EAWHULBI U3MEPEHUS UIAHBI.
Benuuuna yrna. ['pagycnas mepa yria.

— IlonsiTue o muomanu TIOCKOW (GUTYphl U €€ CBOWCTBaX. M3Mepenue mioniauei.
Enunuiibl n3mepeHus mionaim.

— IlpencraBnenne o0 ob6bemMe W ero cmoiicTBax. M3mepenue oObema. EnuHUIEI
U3MEpEHUs 00HEMOB.

N3mepenusi u BbIYMCJIEHUS

NHCTpyMEHTBI ISl U3BMEPEHUN U TIOCTPOCHUM; U3MEPEHUE U BBIUUCIICHUE YTJIOB, JJIUH

(paccrosinuit), miomaned. TpuroHomerpuyeckue (QyHKIMM OCTPOro yrjia B

MPSMOYTOJIBHOM — TPEYrOJIbHUKE [pucoHomempuyeckue @yHKYuu mynoz2o yeid.

BrrunciieHre 371€MEHTOB TPEYrOJbHUKOB C MCIIOJIb30BAaHUEM TPUTOHOMETPUUYECKUX

cooTHoIIeHUH. DOpMyJIbI IJIOMIAAN TPEYTOJbHUKA, MapajuieJiorpaMMa U €ro 4acTHBIX

BHUJIOB, (POPMYJIbI JITTMHBI OKPY>KHOCTH U IUIOMaAu Kpyra. CpaBHEHHE U BBIUMCIICHUE

miomazaeit. Teopema [udaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus
— PaccrosHue mexny Toukamu. PaccTositHue OT TOUKH 10 NMPSMOU.
— Paccmosnue medxcoy gueypamu.
I'eomeTpuyeckue mocTpoeHust
— T'eoMeTpudeckre MOCTPOSHUS ISl WILTIOCTPAITUH CBOMCTB T€OMETPUIECKUX (PUTYD.
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— HHCTpyMEHTHI [J11 TIOCTPOCHMM: IUMPKYJb, JMHEWKA, YTOJbHUK. [Ipocmetiwiue
NOCMpOEeHUs. — YUpKyliem U  JUHeUKOU: NnocmpoeHue  Ouccekmpucvl  yaid,
NnepneHOUKYIApa K NPAMot, yeid, pagHo20 OAHHOM),

— [locmpoenue mpeyeonbHuK08 no mpem CmopoOHAM, 08YM CMOPOHAM U Vely MeHCOy
HUMU, CMOPOHEe U 08YM NPUNEHCAWUM K Hell YadM.

— [lenenue ompeska 8 0GHHOM OMHOULEHUU.

I'eomeTpuueckue npeodpa3oBaHus

IIpeoOpa3zoBanus
[Tonsitue  mpeoOpazoBanmsi.  IlpencraBmeHne O  METanmpeaIMETHOM  TOHSATHH
«rpeoOpazoBanue». Ilodobue.

JABHKeHUSsI
OceBast u IIeHTpaIbHASI CUMMETPHS, 10BOPOmM U napaiienvhsiii neperoc. Kombunayuu
O0BUNCEHUL HA NIOCKOCMU U UX CBOUCMEA.

BeKTOpbI M KOOPAMHATHI HA MJIOCKOCTH

BexkTopsl
[lonsiTue BekTOpa, NEHWCTBUS HaJ BEKTOpaMH, HCIIOIb30BaHHE BEKTOPOB B (u3UKeE,
Pasnodfcenue 8eKmopa Ha cocmasisanuue, CKAIApHoe npou3eeoenue.

Koopaunarsl

— OCHOBHBIE TIOHSITHSI, KOOPOUHAMbL BEKMOPA, PACCMOAHUE MeHCOY MOUKAMU.
Koopounamwi cepedunvt ompesxa. Ypasnenus gueyp.

— Ilpumenenue 6exmopog u Koopounam 07 peuieHus NPOCMeuux 2eoMempudecKux
3a0au.

HcTopusi MaTeMaTHKH

— BosHukHoGeHue mamemamuKky Kaxk Hayku, omansl ee pazsumus. OchogHble pazoevl
Mamemamuxu. Beioarowuecs mamemMamuxky u ux 6k1a0 8 pazeumue HayKu.

— beckoneunocms MHOJCECMEa npocmulx uucel. Hucna u  OnuUHbL  OMPE3KO8.
Payuonanvueie uucna. Ilompebnocms 6 uppayuonanvhvix uucaax. ILllkona
lugpazopa

— 3apoocoenue aneeopwl 8 Heopax apugpmemuxu. An-Xopesmu. Pooxcoenue oykeenmoi
cumgonuku. Il. @epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o HaxodxicoeHuu
Gopmyn KopHell ancebpauueckux ypasHeHull cmeneHeu, Ooavuiux uemsvipex. H.
Tapmanws, /{orc. Kapoano, HX. Abenw, 3. [anya.

— llossnenue memoda KoOpOuHam, HNO3801AI0WE20 NEPEBOOUMb 2eoMempuiecKue
00vexmul Ha 5A3bIK aneeopwl. Ilossenenue epaguros hyukyui. P. /lexapm, 1. @epma.
IIpumepwl paznuuHvlx cucmem KOOpOUHam.

— 3aoaua Jleonapoo Iluzancrxozco (@ubonauuu) o kpoauxax, uucia DPubonayuu.
3aoaua o waxmamuoti docke. Cxo0uUMOCmsb 2e0MemMpUUecKol npocpeccuu.

— Hcmoku meopuu eepossmuocmeti. cmpaxosoe oOeno, azapmusie uepwvl. 1l. Depma,
b.1lackanw, A. bepuynnu, A.H.Koamozopos.

— Om 3emnedenus k ceomempuu. llughacop u eco wkona. ®anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npaguibHbIX MHO20Y20IbHUKOG. Tpuccekyus yena.
Ksaopamypa «pyea. Yoeoenue kyba. Hcmopus uucna m. 3onomoe ceuenue.
«Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuti. Ucmopus namozo nocmynama.

— [Teomempusi u uckyccmeo. [eomempuueckue 3aAKOHOMEPHOCMU OKPYIHCAIOUIE20
mupa.
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— Acmponomus u eeomempus. Umo u kak ysHamu Awnaxcaeop, IOpamocgen u
Apucmapx o pasmepax Jlynvl, 3emau u Connya. Paccmosanus om 3emnu 0o Jlynol u
Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.

— Ponb poccutickux yuenvix 6 pazeumuu mamemamuxu: Jl. Diinep. H.U. Jlobauesckuii,
11.J1. Yebvrues, C. Kosanesckas, A.H. Koimozopos.

— Mamemamuka 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuyeckux u
HasueayKkux Hayx, pazsumue poccutickoeo ¢aoma, A.H. Kpwvinos. Kocmuueckas
npoepamma u M.B. Kenowviu.

46



4. TemaTuueckoe INIAHUPOBAHHUE ¢ YKA3aHUEM KOJIH4YECTBA YaCoB,

OTBOAUMMBbLIX HA OCBOCHHE KaK/10#l TeMbl

Ne MaremaTuka 5 kiaacc. Tembl Komuuecrso
qacoB
L [ToBTOpeHue 3a Kypc 4 Kiacca 6
2, HatypanbsHblie unciia u mKaibl 18
3. | CnoxeHue u BbrMUTAHME HaTypaJbHBIX YUCEII 20
4. | VMHOKeHHe U neneHne HaATypaJbHBIX YHCEl 21
S. | [nomany 1 06HEMBI 15
6. | OGbIKHOBEHHbIE Ipoowu. 26
7. | Hecaruunsle npobu. 13
ClioxeHue U BRIYUTAHUE JCCITUYHBIX IPpoOeit
8. YMHOKEHHE U JIeJICHUE NECATUYHBIX TpoOeit 25
9. NHCTpyMEHTBI 111 BBIYMCIIEHUN U U3MEPEHUIN 15
10. IToBTOpEHUE 16
Bcero yacoB (5 4. B Henenmto u3 pacuéra 35 yueOHBIX HECIh) 175
Ne MaremaTtuka 6 kaace. Tembl Kosmnuecrso
qacoB
1. | OGpikHOBeHHDIC Ipoou 20
2. [IpsiMbIe Ha TIOCKOCTH ¥ B TIPOCTPAHCTBE 6
3. Jlecatuunbie qpodu 9
4. JleficTBUS ¢ AECATUUHBIMU JIPOOSIMU 31
S, OKpy>KHOCTB 8
6. | Ornowenns u MPONOPLUH 15
7. Cummetpust 8
8. Llenbie yucna 14
9. KomOunaropuka. CiyyaiiHbie COOBITUS 8
10. ParnmonansHbIe YyncIa 16
11. BykBbl 1 popMyiibl 15
12. MHOTOYTOMBPHUKHA 1 MHOTOTPAHHUKHU 10
13. [ToBTOpenue 3a Kypc 6 Kmacca 10
Bcero gacos (5 4. B Hezenmo u3 pacuéra 35 yueOHBIX HEICN) 175
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Ne Aaredpa 7 kaace. Tembl Komuuecrso
yacoB
L [ToBTOpEeHue 6
2. BripaxxeHus u ux npeoOpa3oBaHusl. Y paBHEHHUS 22
3. DOyHKITUU 14
4. | Crenens ¢ HaTypaJIbHBIM ITOKa3aTeleM 11
S. | MHOro4IeHSI 17
6. DOopMyITBI COKPAIIEHHOTO YMHOKEHUS 17
7. | Cucrembl muHEHHBIX YpaBHEHUI 14
8. IloBTOpEHHE 4
Bcero yacoB (3 4. B Heyrenmo u3 pacuéra 35 yueOHBIX HEIeub) 105
Ne T'eomerpus 7 kiaace. Tembl Koauuecrso
JacoB
1. | Hauanbupre TEOMETPUYECKHUE CBEACHUS 11
2. TpeyroapHuKH 19
3. [TapannenbHble TpsIMbIE 13
4. | CoornomeHMs MEXIy CTOPOHAMU U yTJIaMu TPEyrojbHUKa 19
S, [ToBTOpEeHMe 8
Bcero yacoB (2 4. B Hezenmo u3 pacuéra 35 ydeOHBIX HECIb) 70
Ne Aure6pa 8 kiaace. Tembl Koamuecrso
JacoB
L [ToBTOpEHME 3a Kypc 7 Kiacca 6
2. ParmonanpHbIC 1poOH M UX CBOMCTBA 24
3. KBagpartHbie kopHU 20
4. KBagparHbie ypaBHEHUS 22
S, HepaBenctsa 18
6. | Crenens ¢ nensiv nokasarenem 6
7. | Cratucruxa 3)
8. | HUrorosoe MOBTOpPEHHE 3a Kypc anredpsl 8 Kinacca 4
Bcero yacos (3 u. B Henento u3 pacuéra 35 yueOHbIX HEJIeTb) 105

48




KoaunuectBO

Ne I'eomerpus 8 kiacc. Temsl 4ACOR
1. | IloBTOpenue 3a Kypc 7 kiacca 3
2. | YeThblpexyroiabHUKU 14
3. | [Inomanp 14
4. | IlomoGHBIE TPEYTOJIBHUKH 18
5. | OxkpyXHOCTb 15
6. | MToroBoe moBTOpEeHME Kypca reOMETpUH 8 Kiacca 6
Bcero yacos (2 4. B Heeno u3 pacuéra 35 ydeOHBIX HEJIelb) 70

Ne Aare6pa 9 kaace. Tembl Koauuecrso

JacoB

L [ToBTOpenue 3a Kypc 8 kacca 4

2, KBagpatuunas pynkuus 23 daca 23

3. VYpaBHEHUS M HEPABEHCTBA C OJHON NIEPEMEHHON 14

4. YpaBHEHUS U HEPABEHCTBA C IBYMsI IEPEMEHHBIMU 17

S, Apudmernueckast 1 reoMeTpuIecKasi Iporpeccuu 14

6. | Bnementsr KOMOMHATOPUKHU U TEOPUHU BEPOATHOCTEN 11

7. | Urorosoe MOBTOPEHUE Kypca anreopbl 3a 7-9 kiaccoB 19

Bcero yacoB (3 4. B Hezenmo u3 pacuéra 34 ydeOHBIX HECIb) 102

Ne T'eomerpus 9 kinacc. Tembl Koauuecrso

4acoB

L [ToBTOpEHME U3yyeHHOro B § Ki1acce 2

2, Bexkrtopsl 14

3. Meton koopauHAT 11

4. | CooTHOLIEHNS MEKITY CTOPOHAMHU M yIJIAMH TPEYTOJbHUKA. 15

CxayisipHOE TPOU3BEJICHUE

S, JInrHa OKPYKHOCTH M IUIOAAb Kpyra 11

6. JIBIoxeHNE 9

7. | Urorosoe MOBTOPEHUE Kypca FeOMETPUH 3a 7 - 9 Kiacchl 6

Bcero yacoB (2 4. B Hefenmo u3 pacyéra 34 yueOHBIX HEEIb) 68
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