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AHHOTANUA K padoyeil mporpamme

Pabouass mporpamMma y4deOHOTO mpeaMera «Anrebpa» COCTaBlieHA B COOTBETCTBUU C
TpeboBanusmMu denepasbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENLHOTO CTAaHAApPTa OCHOBHOTO
obmiero obpaszoBanus (mpuka3 MunucTepcTBa oOpazoBanus u Hayku PD ot 17.12.2010 r. Ne
1897), ¢ yuérom [IpumepHOii mporpamMMel o yueOHOMY TpeaMeTy «MaremaTukay, 0100peHHON
pemeHreM (enepaIbHOro y4eOHO-METOHYECKOr0 OOBEIUHEHUsI 10 00meMy 00pa30BaHHIO
(mpotokon ot 8 ampenst 2015 r. Ne 1/15), Ha ocHOBe OCHOBHOM 00pa30BaTEIBHON MPOTPAMMBI
ocHOBHOTO o01miero oopazoanus MBOY COI Ne 14 u aBTopckoit mporpammsel A.I'. Mep3isk,
B.b. Ilonounckuit, M.C. Axup: [Iporpammsl 5-11 knaccesl. M.: Benrana-I'pag,2018.-152¢

Pabouas nporpamma 1o anredpe opueHTUpOBaHa Ha 00ydarolUXcs 8 KJIaccoB.
YpoBeHb uzyueHus npeamera — 6a3oBbiid. Temarnueckoe miaHupoOBaHUE PACCUUTAHO Ha 3
y4eOHBIX yaca B HEJIeN0, 4To cocTaBisieT 105 yueOHbIX yacoB B roj. [Iporpamma peannzoBaHa
MIOJTHOCTBIO 32 CUeT 00BETMHEHHS TEM Ha TIOBTOPEHHE.

OOyuenue anredpe B OCHOBHOM IIKOJIE HAPaBJICHO Ha IOCTHXKEHUE CIEAYIOUIUX Uelel:
- (opMupoBaHme peACTAaBICHAN O MaTEMaTHKE KaK YaCTH OOIIEUEIIOBEUECKON KyIbTYPHI, O
3HaYMMOCTH MaTEMAaTHUKHU B Pa3BUTHH [TUBUIIN3AIUN U COBPEMEHHOTO O0IIECTBA;
-pa3BUTHE JIOTUYECKOTO M KPUTHUYECKOTO MBIIUICHUS, KYyJIbTYPBl pPEYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;
-OBJIaJICHE MaTeMaTHYECKUMH 3HAHUSAMH W YMEHHSIMH, HEOOXOIMMBIMH ISl MPOIOIDKEHHS
00pa3oBaHus, U3YYSHHUS CMEKHBIX TUCIUILTIHH, TPUMEHEHHS B TIOBCEAHEBHOM KI3HH.
Jlnsi TOCTMKEHUsT TIOCTABIICHHBIX IleNiell B 8 Kilaccax HEOOXOJUMO pPEeIIeHHEe CIIEAYIOIINX
3ajav:
® U3YYUTHh CBOKMCTBA M rpadUKH AIEMEHTAPHBIX (DYHKIINN, HAYIUTHCS NCIIOTIH30BATh
(G yHKIIMOHATBHO-TpapUUecKre MpeICTaBICHUS U1 ONTUCAHMS U aHaIU3a peabHbIX
3aBHCHUMOCTEH;
® Ppa3BUTh JOTHYECKOE MBIIICHUE U peYb — YMEHHSI JIOTUYECKH 0OOCHOBBIBATH CYKIEHUS,
MIPOBOJUTH HECJIOXKHBIE CUCTEeMaTH3allMi, TMPUBOAUTH MPUMEPhl M KOHTPIPUMEPHI,
WCII0JIb30BATh PA3IMYHbIEC S3bIKU MAaTEMATHKH (CIIOBECHBIN, CUMBOJIMYECKHH, TpadUUeCKHil)
JUIS WJUTIOCTPAIK, UHTEPIPETAIK, aprTyMEHTAllUU U J0Ka3aTeIbCTBA;
e cdopMupoBaTh MpeACTaBIeHUSI 00 M3ydaeMbIX MOHATHSIX U METOAAaX KaK Ba)KHEHIINX
CpeICTBaX MaTeMaTH4YECKOTO MOICTUPOBAHUS PEATbHBIX POLIECCOB U SIBICHU;
e (GopMHUPOBATH 3HAHUA O KBAJAPATHBIX YPAaBHEHUSX U CIIOCO0AX UX PEIICHHUS,;
® pa3BUTh yMEHHUE paboTaTh C y4EeOHBIM MATEMATUYECKUM TEKCTOM, TOYHO U TPAMOTHO
BBIpa)KaTh CBOM MBICIU C NMPUMEHEHHEM MAaTeMaTH4YeCKOW TEPMHUHOJIOTUHW U CHUMBOJIHKH,
MIPOBOJIUTH JIOTUYECKHE 00O0CHOBAHUS, I0KA3aTENbCTBA MaTEMAaTHUYECKUX YTBEPKICHU;
e co3aarth GyHAAMEHT s MaTeMaTU4YecKOro pa3BUTHUS, (POPMHUpPOBAHHUS MEXaHHU3MOB
MBIIILJICHHS, XapaKTePHBIX ISl MATEMaTUYECKOM IESTEIbHOCTH.
Jlyis BBITIOJTHEHUS BCEX BUAOB oOydaromux padoT mo anredpe B 8 kinaccax B YMK
HMEKTCs Y4eOHNK, yueOHbIe 10co0us:
1. AnreOpa — 8 ki1acc: yueOHHK 7S ydamuxcs o01ieoopazoBarenbHbIX yupexkaeHuit/ AT
Mepansk, B.b.ITononckuii, M.C.Sxup. — M.: Benrana — I'pad, 2017.
2. Anrebpa — 8 xnacc: meroauueckoe nocodue/ E.B.bytiko, A.I'. Mep3nsik,
B.b.ITonouckuii, M.C.Skup. — M.: Bentana — I'pad, 2017.
3. Matemaruka: nporpammsl: 5-11 knaccsl / A.I'. Mep3insk, B.b.ITononckuit, M.C. Skup. —
M.: Benrana — I'pad, 2018.



JIMYHOCTHBIE, METAIIPEJMETHBIE U NPEJIMETHBIE
PE3YJIBTATBI OCBOEHUSA YUYEBHOI'O INPEJMETA
JlesTenbHOCTh 00pa30BaTENBHOTO YUPEKICHHUS B OOYyYCHHHM MAaTeMaTUKe IOJDKHA OBITh

HaIrpaBJICHA Ha JOCTUKCHUC O6y‘-IaIOH.[I/IMI/IC$I CICAYIOIIUX JIUYHOCHIHbBIX PE3Y/ibmamaoe:

1.

JIMYHOCTHBIMH pe3yJIbTaTaMM H3y4YeHUs npeaMera «MareMaTukay sIBISIOTCA:
Poccuiickass TpakgaHCKas WACHTHYHOCTh (MATPUOTU3M, YyBakeHHMe K OredecTBy, K
OpONIOMY ¥  HACTOSIIEMY MHOTOHAIlMOHAJIbHOTO Hapojma Poccun, YYBCTBO
OTBETCTBEHHOCTH M Jora nepen PonuHol, maeHtudukanus cedst B KayecTBE I'pa)KJIaHUHA
Poccun, cyObeKTHBHAsS 3HAYMMOCTH HCIIOJIB30BAHMS PYCCKOTO SI3bIKA W SI3BIKOB HApOIOB
Poccun, oco3HaHue W OUIYIIEHHE JMYHOCTHOMW CONPHUYACTHOCTU CYIbOE POCCUICKOIO
Hapoaa). Oco3HaHHWE ATHUYECKOW NPUHAUICKHOCTH, 3HAHWE HCTOPHH, S3BIKA, KYJIbTYPHI
CBOETO HapoJa, CBOETO0 Kpas, OCHOB KYJIbTYpHOTO Hacieaus HapoaoB Poccum u
yesioBeyecTBa (MIACHTUYHOCTh YEJIOBEKAa C POCCUHCKONM MHOTOHALMOHAIBHOM KYIbTYPOM,
COTIPHYACTHOCTh HMCTOPUM HAPOJOB W TOCYAApCTB, HAXOJWBIIMXCS HA TEPPUTOPHH
coBpemMeHHoi Poccum); wWHTepHOpHM3anMs TYMaHHCTUYECKHX, JEMOKDAaTHYECKHX M
TPaJIUIMOHHBIX I[EHHOCTE MHOTOHALMOHAIBHOTO poccuiickoro obmecta. Oco3HaHHOE,
YBOKHUTEIFHOE W JOOpOJKENaTeIbHOE OTHOIIEHHE K WCTOPUH, KYIbType, PEIUTHH,
TPAJHIINSM, SI3bIKaM, IIEHHOCTSIM Hapo10B Poccuu 1 Hapo0B Mupa.

I'oToBHOCTB M CITOCOOHOCTH OOYYAOIIMXCS K CAMOPA3BUTHIO M CAMOOOPa30BaHUIO HA OCHOBE
MOTHBAIMN K OOYYCHHIO U TIO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTh OCO3HAHHOMY BBIOODY H
MOCTPOCHUIO  JAJbHEHINIEH WMHIWBUAYAIBHOW  TpaekTopwu oOpa3oBaHusi Ha 0Oasze
OpUEHTUPOBKH B Mupe mnpodeccwii W Npo(ecCHOHATBHBIX MPEINOYTeHHH, C Y4eTOM
YCTOMYMBBIX TIO3HABATEILHBIX HHTEPECOB.

Pa3BuToe MopasnbHOE CO3HAHUE U KOMIETEHTHOCTh B PEIICHUH MOpPAIbHBIX MpoOiIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpPA, (QopMHpOBaHME HPABCTBEHHBIX UYBCTB U HPABCTBEHHOTO
MOBEACHUS, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHBIM IOCTYIKam
(cmocoOHOCTP K~ HPAaBCTBEHHOMY  CaMOCOBEPUICHCTBOBAHHIO;  BEPOTEPIIUMOCTb,
YB@KUTEIHbHOE OTHOIIEHHWE K PEIUTMO3HBIM YyBCTBAM, B3TJSAaM JIIOJEH WM UX
OTCYTCTBHMIO; 3HAaHHE OCHOBHBIX HOpPM MOpalM, HPABCTBEHHBIX, IyXOBHBIX HJICAJIOB,
XpaHUMBIX B KYJIbTYPHBIX TpaAuLMsIX HapoJoB Poccuu, rOTOBHOCTh Ha HX OCHOBE K
CO3HATEJILHOMY  CaMOOTPAaHMYEHHIO B  TOCTYIIKaX, IIOBEJIEHUHU, PACTOUYUTEIHHOM
noTpeOuTeNnsCTBE; CHOPMUPOBAHHOCTh TPEACTABIEHUH OO0 OCHOBAaX CBETCKOM O3THKH,
KYJIbTYPbl TPAAUIIMOHHBIX PEIUTUN, UX POJU B Pa3BUTUU KYIbTYpbl M uctopuu Poccuum u
YeJI0BEYEeCTBa, B CTAHOBJIEHUHU I'PAXKIAHCKOTO OOIIECTBAa U POCCHICKOM rOCY1apCTBEHHOCTH;
MMOHMMAaHHe 3HAYEeHHUS HPABCTBEHHOCTH, BEpbl M PEIIMTMHM B KU3HU 4YEIIOBEKa, CEMbU H
obmiectBa). ChOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO; YBAKHUTEIHLHOTO
OTHONICHUS K TPYAy, HaJMUHME OMbITA y4acTHUs B COIMAJIbHO 3HAUMMOM Tpyzde. Oco3HaHMe
3HAUEHUS! CEMbH B JKM3HHM Ue€JIOBEKa M OOIECTBa, MPUHATHUE LIEHHOCTH CEMEWHOM >KHU3HH,
YBOXXHUTEIbHOE U 3a00TIMBOE OTHOIIECHHUE K YJIEHaM CBOEH CEMBbH.

ChopmMupoBaHHOCTh 1IEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTUS HAyKd U OOIIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COIHAIBLHOE,
KYJIBTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3rue COBPEMEHHOTO MUpA.

Oco3HaHHOE, YBaXXHMTENbHOE M JOOpO’KENIaTelbHOE OTHOIIEHHE K JAPYrOMY 4YeJIOBEKY, ero
MHEHHIO, MUPOBO33PEHHIO, KYIbTYpE, SI3bIKY, Bepe, Ipa)kJIaHCKOW MOo3uLIuU. ['0TOBHOCTh U
CMOCOOHOCTh BECTH IUAJIOT C JPYTMMHU JIIOAbMU M JOCTHraThb B HEM B3aUMOIOHHUMAaHMS
(upmentudukanus cebsd Kak TOJHOMPABHOTO CyObEeKTa OOIIEHHs, TOTOBHOCTh K
KOHCTPYMPOBaHUIO 00pa3a mapTHepa Mo AMAIory, TOTOBHOCTh K KOHCTPYHPOBAaHHUIO 0Opa3a
JOMYCTUMBIX CIIOCOOOB JMajora, TOTOBHOCTh K KOHCTPYMPOBAHHIO IpoIlecca Juajiora Kak
KOHBEHIIMOHHPOBAHUS HMHTEPECOB, MPOLEAYP, TOTOBHOCTh M CHOCOOHOCTH K BEJICHMIO
MIEPEroBOPOB).



6.

OCBOEHHOCTh COIMATIBHBIX HOPM, IIPAaBUJI MOBEJEHHUS, poJiel U (OpPM COLMATBHON KU3HH B
rpymmnax u cooduiecTpax. Y4acTre B IIKOJbHOM CAMOYIPABICHUU U OOIECTBEHHOM KU3HH B
mpenenax BO3PACTHBIX KOMIIETEHIMM C yY4€TOM pPETHOHAIBHBIX, ASTHOKYJIbTYPHBIX,
COLIMANBHBIX M SKOHOMHYECKUX OcoOeHHOCTel ((hopMHpOBaHME TOTOBHOCTH K Y4YacTHIO B
IIPOLIECCE YIOPSAJOUEHUSI COLUAIbHBIX CBS3€M M OTHOILIEHUH, B KOTOpBIE BKIIIOUEHBI M
KOTOpBIEe (hOPMUPYIOT caMH ydaliuecs; BKIIOYEHHOCTh B HEMOCPEICTBEHHOE TPAXKAAHCKOE
ydacTHe, TOTOBHOCTb Y4acCTBOBATh B JKU3HEIESATEIBHOCTH IMOJAPOCTKOBOIO OOIIECTBEHHOI'O
00BeAMHECHUS, TPOAYKTUBHO B3aMMOICHCTBYIOIIETO C COMMAILHOW CPEIOW U CONMAITbHBIMH
WHCTUTyTaMH;uIeHTH(UKaMs ce0sl B KayecTBe CyObeKTa COIMAIBHBIX MPeoOpa3oBaHUM,
OCBOEHHE KOMIIETEHTHOCTEl B c(epe OpraHum3aropckoi JEesTeNIbHOCTH; WHTEPUOpHU3ALUs
LIEHHOCTE! CO3MJATEIBbHOIO OTHOLICHMS K OKPYXKAIOLEH IEeHCTBUTEIBHOCTH, LIEHHOCTEH
COLIMAJIBHOTO ~ TBOpPYECTBA, ILIEHHOCTHM  HPOJYKTUBHOM  OpraHU3alud  COBMECTHOM
NEeSTebHOCTH, caMmMOpeali3allud B TPYNINe W OpraHu3allid, LEHHOCTH «IPYroro» Kak
pPaBHOMNPABHOTO TNapTHEpa, (QOPMHpPOBAHME KOMIIETEHUIUN aHAJIW3a, M[POEKTHUPOBAHMS,
OpraHM3alui JIeATENbHOCTH, pedaeKcuu U3MEHEHuH, CrnocoOOB B3aUMOBBINOJIHOTO
COTPYIHMYECTBA, CTIOCOOOB peaau3aii COOCTBEHHOTO JIMIEPCKOTO MOTEHIINANA).
CdopMHUpPOBAHHOCTH IIEHHOCTH 3I0POBOTO M O€30MacHOro o0pas3a >KU3HHU; UHTEPHUOPU3AITUS
MpaBWJI MHJIMBUIYaIbHOTO M KOJJIEKTUBHOTO O€30MacCHOTO IOBEIEHUS B YpE3BBIYAMHBIX
CUTYaIUSX, YTPOXKAIOUINX KU3HU U 3JI0POBBIO JIIOJEH, MpaBUI NMOBEACHUS Ha TPAHCIIOPTE U
Ha Joporax.
Pa3BUTOCTH 3CTETHUECKOTO CO3HAHUS YEPE3 OCBOECHUE XYA0KECTBEHHOIO HACeAUs HapOJ0B
Poccun u Mupa, TBOpUECKOW [EATENBHOCTH 3CTETUYECKOTO XapakTepa (crmocoOHOCTb
MOHUMATh XYAO0XECTBEHHbIE TMPOU3BEJCHUS, OTpa)KalollMe pa3Hble 3THOKYJIbTYpPHBIE
Tpaauuuu; chOPMHUPOBAHHOCTh OCHOB XY/I0KECTBEHHOM KYJIbTYphl 00yJarOIUXCs KaK 4acTH
ux o0mei ITyXOBHOW KyJIbTYpbl, Kak 0co00ro croco0a MO3HAHMS KU3HM U CPEACTBA
OpraHu3aiuy OOIIeHHS; ICTETUYECKOE, SIMOIIMOHAIBHO-LIEHHOCTHOE BUJCHHE OKPYXKAIOLIETO
MHpa; CIOCOOHOCTh K AMOLMOHAIBHO-IIEHHOCTHOMY OCBOEHHIO MHUpPA, CaMOBBIPAKEHUIO U
OpUEHTAIlMM B XYyJO’KECTBEHHOM U HPABCTBEHHOM IPOCTPAHCTBE KYJIbTYPHI; YBaKEHUE K
UCTOPUHU KYJIBTYpbl cBoero OredecTBa, BHIPA)KEHHON B TOM 4YHCJIE€ B MOHHUMAHUU KPaCOTHI
YeloBeKa; MOTpeOHOCTh B OOWIEHMHM C  XYAOXXECTBEHHBIMU  IMPOU3BEACHUSIMH,
c(OpPMUPOBAHHOCTh AKTUBHOTO OTHOILIEHHS K TPAIUIMAM XYJO>KECTBEHHOM KYJIbTYphI Kak
CMBICIIOBOM, 3CTETUYECKOM U JIMYHOCTHO-3HAYMMOM IIEHHOCTH).
ChopmMupoBaHHOCTH OCHOB 3KOJIOTMYECKON KYJIBTYpPbhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIUICHUS, HAJUYME OMNbITa 3KOJOTHYECKH OpPUEHTHPOBAHHOU
pedIIeKCUBHO-OLIEHOYHOW W TPAKTHYECKOM JIEATEJbHOCTH B JKU3HEHHBIX CHTYyaIHsIX
(TOTOBHOCTH K HCCIICZJIOBAHUIO IPUPOJIBI, K 3aHATUAM CEJIbCKOXO3SICTBEHHBIM TPYAOM, K
XYI0KECTBEHHO-3CTETHUECKOMY OTPaKEHUIO MPUPOJIBI, K 3aHATUSAM TYPU3MOM, B TOM YHUCIIE
SKOTYPU3MOM, K OCYHIECTBIICHUIO IPUPOJOOXPAHHON AESITETLHOCTH).

MeranpeaMeTHBIMH pe3ylIbTaTaMU H3y4YeHHs] mpeamera «MaremMaTuka» SBISIOTCS

(YY]D).

1.

PeryiasituBubie YY /|

YMeHue caMOoCTOSTENIbHO OMPENeNATh e oOydeHUs, CTaBUTh U (HOPMYIUPOBATH HOBBIC

3aaud B yuyeOe M MO3HABATEIbHOW JEATEIbHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHI CBOECH

MO3HABATENbHOM AeaTeabHOCTH. OOyJaronIniicss CMOXeT:

v aHaJIM3HMPOBATH CYIIECTBYIOIINE U IIAHMPOBATH OyayIire 00pa3oBaTelIbHbIE PE3YIbTATHI;

v UAEHTUHUIMPOBATH COOCTBEHHBIE MTPOOIEMBI U OTIPEIENATE TIIABHYIO TPOOIEMY;

v BBIIBMIaTh BEPCHH peEUIEHHs TPOOJIEMBI, (OPMYIHPOBATH T'MIIOTE3BI, MPEIBOCXHUIIATEH
KOHEYHBIN pPe3yJIbTaT;

v\ CTaBUTH II€JIb JICATEILHOCTH Ha OCHOBE OMNPEICICHHON MpPOOIEMBbI M CYIIECTBYIOIIMX
BO3MOKHOCTEH;

v' (dopmyaupoBarh y4eOHBIE 3aJaud KaK [Iard JOCTHKEHHS IOCTABICHHOM IIEJn
JIeSITeIbHOCTH;



v 060CHOBBIBATH IIEJICBbIE OPUEHTHPBI M IPUOPUTETHI CChIJIKAMH Ha IIEHHOCTH, YKa3bIBas
000CHOBBIBasI JIOTHYECKYIO MTOCJIEI0BATEIBHOCTD IIATOB.

YMeHue caMOCTOSITENbHO IIJIaHUPOBaTh IYTH JIOCTHJKEHUS LEJeil, B TOM YHCIE

aJIbTEpHATHBHBIE, OCO3HAHHO BHIOMpaTh HambOosee HPQPEKTUBHBIE CIIOCOOBI PELICHHS

y4eOHBIX U MMO3HABaTEIbHBIX 3a1a4. O0yJaroUIuiics CMOXKeET:

v’ omnpenensaTh He0OX0AUMBbIe JeicTBHE(s) B COOTBETCTBUHM C Y4eOHOW M TO3HABATEIbHOM
3a/1auel U COCTABJIAThH AJITOPUTM UX BBIIOJIHEHHUS,

v 0060CHOBBIBATH W OCYHIECTBJIATH BHIOOp HamOolsiee 3(PEKTHBHBIX CIOCOOOB pEIICHHS
y4eOHBIX M IMO3HABATEIBHBIX 33]1a4;

v’ OmpeNeNsaTh/HaXOAUTh, B TOM YHCIE W3 IPEIJIOKEHHBIX BapUaHTOB, YCIOBHUS IS
BBITIOJTHEHUS y4EOHOM 1 MO3HABATEILHOM 3aa4u;

v/ BBICTpaMBaTh J>KM3HCHHbIE IUIAHBI Ha KPAaTKOCPOUHOE Oyayiiee (3asBisTh IIEJIEBbIE
OpUEHTHUPBI, CTaBUTh aJ€KBAaTHbIE UM 3aJaud U NpeuiaraTb JAEHCTBUSA, yKas3blBas H
000CHOBBIBas JTIOTMUECKYIO MOCIIEI0BATEIbHOCTD 1IarOB);

v/ BBHIOMpATh U3 MPEIOKEHHBIX BAPUAHTOB U CAMOCTOSTEIBHO HCKATh CPENCTBA/PECYPCHI
JUIS peIlIeHUs 3aJaul/TOCTHKEHUS 1EeIIH;

v\ COCTaBIATh IUIaH  pelieHHss OpoOieMbl  (BBIMOJHEHUS  TPOEKTA,  POBEICHUS
HCCTIeIOBaHUA);

v/ ONpeNeNaTh TMOTEHIMAIBHBIE 3aTPYJAHEHUs TPHU PEIIEHUH y4eOHON M MO3HABaTEIHLHOM
3a/lauM U HaXOJUTh CPE/ICTBA I UX YCTPAHEHHUS;

v/ OIKCBIBATEH CBOM OMBIT, OOPMIISIA €ro YIS TIEpeadu JAPYruM JIFOISAM B BUJIE TEXHOJIOTUH
pelIeHns MPaKTUYECKHUX 3ajjau ONPEeIEHHOTO KJlacca;

v IIaHUPOBATH U KOPPEKTHPOBATH CBOK MHANBHIYAIBHYIO 00Pa30BaTENLHYIO TPAEKTOPHIO.

YMeHue COOTHOCHUTH CBOM JAEWUCTBUSI C IUIAHUPYEMBIMH pe3yJbTaTaMM, OCYIIECTBISAThH

KOHTPOJIb CBOEH JEATENIbHOCTH B MPOIECCEe TOCTHKEHUS Pe3ysbTara, ONpPEeIesiTh CIoCOObI

JNEHUCTBUM B paMKax NPEIJIOKCHHBIX YCIOBHM W TpeOOBaHWM, KOPPEKTUPOBATh CBOU

JEHUCTBUSI B COOTBETCTBHH C U3MEHSIOMICHCS cuTyaluei. O0yJaromuiicsi CMOXKET:

v/ OomnpemensTh COBMECTHO C IMEIAaroroM M CBEPCTHUKAMH KPHTEPUM IUTAHUPYEMbIX
pe3yabTaTOB U KPUTEPUM OLICHKH CBOEH Y4eOHOMN JEATEIbHOCTH;

v/ cHCTEMaTH3MpOBaTh (B TOM YHCJIE BBIOMPATH MPUOPHTETHBIC) KPUTEPUH IUIAHUPYEMBIX
pe3yabTaTOB U OLIEHKH CBOEH JEATEIbHOCTH;

v\ oTOMparh HMHCTPYMEHTHI JUIs OLCHHBAHWS CBOCH JESATEIBHOCTH, OCYIIECTBIIATH
CaMOKOHTPOJIb CBOEH JEITENbHOCTH B PAMKAaX MPEUI0KEHHBIX YCIOBUM U TpeOOBaHUIA;

v/ OIIEHUBATh CBOKO JEATEIBHOCTh, APIYMEHTHPYS MPHYUHBI JOCTHKEHHS WM OTCYTCTBHS
IUTAHUPYEMOTI'O Pe3yJbTaTa;

v/ HaXOJHTh JOCTATOYHBIC CPEICTBA ISl BHITIOJIHEHHS YIEOHbIX IEHCTBUI B M3MEHSIOMECHCS
CUTYallUU W/WIK IPU OTCYTCTBUU IUIAHUPYEMOTO pe3yibTara;

v/ pabotas 1o CBOEMy IUIaHY, BHOCHUTh KOPPEKTHBBI B TEKYIIYIO JESTEILHOCTh Ha OCHOBE
aHauM3a M3MEHEHUH CUTyaluud A TOJIy4eHMs 3allJJaHHPOBAaHHBIX XapaKTEPUCTHUK
IPOIYKTa/pe3ynbpTara;

v yCTaHaBIMBaTh CBSI3b MEXKAY [ONYYCHHBIMH  XapaKTEPUCTHKAMU MOPOJyKTa |
XapaKTepUCTUKAMU Ipolecca AeATeIbHOCTH U M0 3aBEPIICHUH e TeIbHOCTH IpeasiaraTh
U3MEHEHHE XapaKTEepUCTHK Ipolecca Uil TMONyYeHMs YIy4IIEHHBIX XapaKTepHUCTUK
IPOJIYKTa;

v CBEpATh CBOM [EHCTBHS C [EIbI0 U, TNPH HEOOXOJAUMOCTH, HCIPABIATH ONIMOKH
CaMOCTOSITENBHO.

VYMeHHe OIeHMBaTh IPaBWJIBHOCTH BBIMOJHEHHs y4eOHOW 3adayd, COOCTBEHHbIE

BO3MOJKHOCTH ee perieHns. OOyJaromuics cMOXeT:

v/ ompenesnsTh KPUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH) BBIMOJIHEHHUs yaeOHO 3a1a4u;

v/ aHATM3MPOBaTh U 00OCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS ISt
BBITIOJTHEHUS YUeOHOH 3a/1auH;

v' cBOOO/IHO TIOJIb30BATHCS BHIPAOOTAHHBIME KPUTEPHUSIMH OLICHKH U CAMOOIICHKH, HCXOJIs 13



I[ETH ¥ UMEIOIITUXCS CPEJICTB, Pa3Indasi pe3yJbTaT U CIOCOObI ICHCTBUM;

v/ OLEHHMBaTh MPOJYKT CBOEH JEATEILHOCTH [0 3aJaHHBIM W/WJIH  CaMOCTOSTEILHO
OTIPE/IEIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIbIO ACATEIbHOCTH;

v 060CHOBBIBATH JOCTIIKMMOCTD IIEJIM BBIOPAHHBIM CIOCOOOM HAa OCHOBE OLIEHKH CBOUX
BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

v UKCHPOBATH U aHAIM3UPOBATH JUHAMUKY COOCTBEHHBIX 00Pa30BaTENBHbBIX PE3YIIBTATOB.
Bnagenue ocHOoBaMM CaMOKOHTPOJIS, CAMOOLIEHKHM, MPUHATUS PELIEHUI U OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOU ¥ MO3HaBaTeIbHONU. OOYyJarOMUNCs CMOXKET:

v/ HalJI0/1aTh ¥ AHATM3UPOBATH COOCTBEHHYIO YUEOHYIO M IO3HABATENBHYIO IEATENLHOCTD U
JESITEIbHOCTD IPYTUX OOy4aroUIUXcs B IPOLIECCE B3aUMOIIPOBEPKU;

v COOTHOCHTH peallbHblE U IIAHUPYEMbIE PE3YJIbTaThl HHANBHIYAIBHOM 00pa30BaTEbHOM

JESITEIbHOCTH U JIENIaTh BBIBOJIBL;

MIPUHUMATh pellieHne B y4eOHOM CUTyallud U HECTH 3@ HETO OTBETCTBEHHOCTD;
CaMOCTOSITEJIBHO OMNpENENITh IMPUUMHBI CBOEro yclexa WM Heycnexa M HaXOoJIUTh
CHOCOOBI BBIX0/1a U3 CUTYallUU HEYCIIEeXa;

v PETPOCIEKTUBHO OMPENENATh, KaKWe JCUCTBHS 10 PENICHHUIO Y4eOHOW 3a1ayd WM
napaMmeTpsl 3TUX JCHCTBUI NPUBETU K MOJYyYEHUIO HMMEIOLIErocs MpoAyKTa y4deOHOMU
NeSITENIbHOCTH;

v JIEMOHCTPHpPOBATh TIPUEMBI PETYISANUH  MCUXO(U3HOIOTHYECKHX/  AMOIMOHAIBHBIX
COCTOSIHUM JUIsl JOCTHXKEHHUS dHPQeKxTa yCoKoeHus (yCcTpaHeHHs] SMOLMOHAIbHON
HampsLDKEHHOCTH), 3(QQeKTa BOCCTAHOBJIECHMs (OcinabieHus NPOSBICHUM YTOMIICHHS),
s¢dekTa akTHBU3AIUH (TTOBBILIEHUS IICUXO(PU3UOTIOTUYECKON PEAKTUBHOCTH).
ITo3naBaTeabublie YY /1

AN

YMeHne omnpeAenaTh TMOHSTHS, CO3/1aBaTh OOOOIIEHUS, YCTAaHABIMBATH AHAJIOTHH,

KJIaccupuIpoBaTh, CaMOCTOSITEJIPHO  BBIOMpaTh  OCHOBAaHHUS W KPUTEpUH IS

KJaccu(puKanyy, yCTaHABIMBATh TNPUYWHHO-CIICICTBCHHBIC CBSI3U, CTPOHUTH JIOTHYECKOE

paccykJieHne, yMoO3akitoueHue (MHIYKTHBHOE, JICAYKTUBHOE, IO aHaJOTHMH) W JeJaTh

BBIBO/IbI. OOYyUaOIIHUIACS CMOXKET:

v\ moabupars CI0Ba, CONOMYMHEHHEBIE KIIOYEBOMY CIOBY, ONPEICIAIONIME €0 IMPU3HAKH U
CBOIICTBA;

v/ BBICTpaMBaTh JIOTUUECKYIO LEMOUYKY, COCTOSILYIO U3 KIIFOUEBOIO CI0BA U COIOMYMHEHHBIX
€My CJIOB;

v/ BBIIEIATH OOIIMI NPHU3HAK JBYX WIIM HECKOJLKMX IPEIMETOB MM SBJICHUN U OOBIACHATH
HX CXOJCTBO;

v 00BEIMHATEL IPEIMETHI U SABICHUS B IPYIIILI 110 OIPEIEIEHHBIM IPU3HAKAM, CPABHUBATE,

KkiaccuuIpoBaTh 1 00001aTh (HAKTHI U SIBJICHHUS,

BBIJICJISITH SIBJISHUE U3 OOIIEro psijia IPYTHX SBJICHHM;

OTIPEIEeNATh OOCTOATEIHCTBA, KOTOPhIE MPEIIIECTBOBAIM BO3ZHUKHOBEHHUIO CBSI3H MEXKIY

SIBJICHUSIMH, M3 DTHX OOCTOATEIbCTB BBIJACIATH OIPEACISAIONINE, CIOCOOHBIE OBITh

MPUYMHOM TAHHOTO SIBJICHUSI, BBISBIIATH IPUYUHBI U CJICACTBUS SIBJICHUA;

v’ CTPOUTBH pacCykJeHHe OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SABJICHUSAM M OT YaCTHBIX
SIBJICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

v CTPOUTH PaCCy)KIEHHE Ha OCHOBE CPaBHEHMs MPEJAMETOB M SBJIECHUIA, BBIICISS IPH STOM

00IIIMe MPU3HAKY;

M3Narath MoJIy4eHHYIO HHPOPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE PelaeMoii 3a/1auu;

CaMOCTOSITENILHO YKa3bIBaTh HAa WH(GOPMAIUIO, HY>KJAIOIIYIOCS B TPOBEpKE, Mpeaiarats u

MIPUMEHSTH CIIOCO0 MPOBEPKH TIOCTOBEPHOCTH HHPOPMAITUH;

BepOaTN30BaTh YMOIIMOHAIILHOE BIIEUaTICEHNE, OKa3aHHOE Ha HETO UCTOYHUKOM;

OOBSCHATH SIBJICHMS, TIPOLIECCHI, CBS3M M OTHOIICHMsS, BBISBISEMbIE B XOJ€

MO3HABATEIbHOW U HCCIEAOBATEIbCKON AEATeTbHOCTH (NMPUBOJUTH OOBACHEHHE C

M3MEHEHHEeM (OPMBI MPEACTABICHUS; OOBICHATD, ACTATH3UPYS UIH 0000111as1; 00BACHATH

C 3aJJaHHON TOYKHU 3pEHHUS);

AN

ANIAN

AN



v

BBIABJIATL U HAa3bIBAaThb NPUYHHBI CO6LITI/I$I, SBJICHUSA, B TOM 4YHUCJIC BO3MOXHBIC / nanboiee
BCPOATHBIC NMPUYMHBI, BO3SMOXXHBIC ITOCJICACTBHUA SaHaHHOfI MNPUYIHUHLBI, CAMOCTOATCIIBHO
OCYIICCTBJIAA HpI/I‘II/IHHO-CHeI[CTBeHHBIf/’I aHaJInu3;

ACJIaTh BBIBOJ HA OCHOBC KPUTHYCCKOTO aHAJIM3a pa3HbIX TOYCK 3PCHUA, NOATBCPIKAATH
BbIBOJ COOCTBEHHOM apryMeHTauHeﬁ WM CaMOCTOATCIIbHO MTOJIYYCHHBIMU JaHHBIMU.

7. YMeHme co3laBaTh, IPUMEHSTH U NMPEOOPA30OBHIBATh 3HAKW M CHMBOJIBI, MOJCTH U CXEMBI
IUTSL pelIeHnst y9eOHBIX U TO3HABATENBHBIX 33/1a4. OOyUJaroOmMiCs CMOXKET:

v
v

ANANIN

AN

0003HaYaTh CHMBOJIOM U 3HAKOM TPEAMET W/HUIIH SBJICHHE;

OTIPENIENATh JIOTHUECKHE CBS3W MEXIY MNpeIMEeTaMH W/WMIHM SBJICHUSAMH, 0003HAYaTh
JIAHHBIE JIOTHUYECKHE CBSA3H C TIOMOMIBIO 3HAKOB B CXEME;

cO3/1aBaTh aOCTPAKTHBIN WU peasbHBIN 00pa3 mpeaMeTa 1/l sIBICHUS;

CTPOHTH MOJIEIIB/CXEMY Ha OCHOBE YCIIOBHUH 3a/1a4d U/WITK CIIOCO0a €€ peIIeHHs;
co3/aBaTh BepOallbHBIC, BEUICCTBEHHBbIE W HMH(OPMAIIMOHHBIE MOJIENM C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPHCTUK OOBEKTa JJIsl ONpeesieHus crocola pemeHus 3a1adu B
COOTBETCTBUHU C CUTYallUEH;

peoOpa3oBBIBATH MOJEIH C IENBIO BBISBICHUS OOIIUX 3aKOHOB, ONPENENISIONINX JAHHYIO
MpeAMETHYIO 00J1acTh;

MEPEBOIUTH CJIOXKHYIO MO COCTaBy (MHOTOACHEKTHYIO) MH(POpPMALUIO U3 TPaPUUIECKOTO
Wi GOPMaAIM30BaHHOTO (CHMBOJIBHOTO) MPECTABIECHUS B TEKCTOBOE, U HA000POT;
CTPOHTH CXEMY, aJTOPHUTM JACWUCTBUS, MCIPABIATh WIH BOCCTAHABIMBATH HEU3BECTHHIN
paHee aJrTOPUTM Ha OCHOBE MMEIOIIETOCS 3HaHUS 00 00BEKTe, K KOTOPOMY MPHUMEHSETCS
AIITOPHUTM;

CTPOMTH JI0KA3aTEeILCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTHBHOTO;

aHAJIM3UPOBATh/ peQIIEKCUPOBATh OMNBIT Pa3pabOTKU M peanu3aliu y4eOHOTO MPOEeKTa,
WCCIIEIOBaHUST  (TEOPETHYECKOTO, OMIIMPHUYECKOT0) Ha  OCHOBE  NPEIOKEHHOMN
NpoOJEeMHON CHTyallud, IOCTaBJIEHHOM LEJIW W/WIN 3aJaHHbIX KPUTEPUEB OLEHKHU
MPOAYKTa/pe3yibTaTa.

8. CwmpicnoBoe ureHne. OOyJarONUHCS CMOXKET:

v

ANANIN

v

HaxOJUTh B TeKCcTe TpeOyemyro HHpopManuio (B COOTBETCTBUU C IEISAMH CBOCH
JESITETHHOCTH);

OPUEHTUPOBAThCSI B COJICPKAHMW TEKCTa, IOHMMATh IIEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYPUPOBATh TEKCT;

yCTaHaBIIMBaTh B3aUMOCBSI3b OTIMCAHHBIX B TEKCTE COOBITUH, SIBIICHHIA, IPOIIECCOB;
PE3IOMUPOBATH IVIABHYIO UCIO0 TEKCTA,

peoOpa3oBhIBAaTh TEKCT, IIEPEBOIS» €ro B JIPYTYIO MOJAILHOCTh, UHTEPIPETHPOBATH
TEKCT (XYHOKECTBEHHBI W HEXYJIOXKCCTBEHHBI — YUYCOHBIH, HayYHO-TOMYJISIPHBIM,
MH(POPMAITMOHHBIH, TEKCT non-fiction);

KPUTHYECKH OIICHUBATH COJICPKaHue U (OPMY TEKCTa.

9. ®opmupoBaHME U pa3BUTHE MAaTEMATHYECKOTO MBIIUICHUS, YMEHUE MPUMEHSITh €ro B
MO3HABATEIbHONH, KOMMYHUKATHBHOW, COIMATbHOM MpakTUKe H MpoQeccHoHaTbHOMI
opueHTauy. O0yJaromuiics CMOXKET:

AANENAN

<

v

OIpeNIeNATh CBOE OTHOLICHHUE K IIPEAMETY;
IPUMEHATh MaTeMaTUYEeCKUE 3HAHMS Ha MIPaKTHKE;

IIPOBOJIUTH IPUUMHHBIN U BEPOSITHOCTHBIM aHAIN3 COOBITUH;

IIPOrHO3UPOBATh H3MEHEHHs CUTYyallMM MpHU CMEHEe JeHCTBHS OJHOro (Qakropa Ha
JeiicTBUE IpYroro Gpaxkropa;

pacrpocTpaHsATh MaTeMaTHYeCKHe 3HaHHWA W y4acTBOBaTh B MEPOIPHUATUAX IO
MIPUMEHEHHIO UX Ha MPaKTHKE;

BBIPAJKATh CBOE OTHOLLIEHUE K MO3HAHUIO IIPEIMETa Yepe3 PUCYHKH, COUYMHEHNS, MOJIEIH,
MIPOEKTHBIE pabOTHI.

10. Pa3BuTHe MOTHMBAaLMK K OBJIAJICHUIO KYJIBTYpPOM AaKTMBHOTO MCIIOJIB30BaHMs CJIOBAaped U
JPYruX HOUCKOBBIX cucTeM. OOyJaromuicss CMOXKET:



ANANIN

v

OTIpeNIeNATh HEOOXO0IMMbIE KITFOUEBbIE TOMCKOBBIE CJIOBA U 3AIPOCHI;

OCYILIECTBIIATh B3aUMOJEMCTBHUE C AIEKTPOHHBIMU ITIOMCKOBBIMH CUCTEMAMHU, CIIOBAPSAMU;
(dbopMUpOBaTh  MHOXXECTBCHHYIO  BBIOOPDKY M3  TOMCKOBBIX HMCTOYHHMKOB  JUIS
00BEKTHBH3ALINN PE3yIbTATOB TIOUCKA,;

COOTHOCHTB IOJy4E€HHBIE PE3YJIbTAThl IIOUCKA CO CBOEH JIEATEIbHOCTBIO.
KommyHukatuBHubie YY /|

11. YMeHnue opraHu3oBbIBaTh Y4€OHOE COTPYJHUYECTBO M COBMECTHYIO JESTEIbHOCTh C
yUUTEJIeM M CBEPCTHHUKAaMH; paboTaTh WHAMBHIYAJIbHO M B TpPYIIE: HAXOAUTH OOIIee
pellleHre U pa3periaTb KOHQIUKTbI HA OCHOBE COTJIAaCOBAHUS MO3ULIMN M y4€Ta UHTEPECOB;
(dbopMyIupoBaTh, apryMEHTUPOBATh U OTCTaWBaTh CBOC MHEHHE. OOyJaIONIHIiCs CMOXKET:

v
v
v

AN

OTIPEJIEINATh BO3MOXKHBIE POJIM B COBMECTHOM JI€ATEIBHOCTH;

UTPaTh ONPEAEIECHHYIO POJIb B COBMECTHOM AEATEIbHOCTH;

MPUHUMATh MO3UIMI0 coOeceHNKa, TOHUMAsl TIO3UILIMIO IPYrOro, pa3inyarh B €ro peyu:
MHEHUE (TOYKY 3pEHMsI), JA0Ka3aTeNbCTBO (apryMeHThI), (DaKTbl; TMIOTE3bl, AKCHOMBI,
TEOpUU;

OTPENENATh CBOM JEHCTBUSI M JAEWUCTBUS MapTHEpPa, KOTOPBIE CIIOCOOCTBOBAIM WIIU
MPENSATCTBOBAIYU MPOAYKTUBHON KOMMYHUKAIINH;

CTPOUTH TMO3UTHBHBIE OTHOILIEHUS B Ipolecce y4eOHOW U TO3HaBaTEIbHOM
NesITeNIbHOCTH;

KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOUKY 3PEHUS, B AUCKYCCHUH YMETh
BBIJIBUTaTh KOHTPApryMeHTHI, nepedpazupoBaTh CBOIO MbBICIH (BJIaJeHHE MEXaHHU3MOM
SKBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCHUTHCSI K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IIpH3HAaBaTh
OomMrO0YHOCTh CBOETO MHEHUS (€CJIM OHO TAKOBO) M KOPPEKTHUPOBATH €TO0;

npeaiaraTe albTepHAaTUBHOE PellieHHe B KOH(DIUKTHOM CUTYyallUu;

BBIJICIISATH OOIIYIO TOUKY 3PEHUSI B TUCKYCCHH;

JOTOBAapUBaThCcid O TMpaBWJIaX M BOMPOCAX M OOCYXKIEHHUS B COOTBETCTBHUM C
MOCTABJICHHOM TIepe]] TPYNIION 3a1a4eit;

OpraHW30BBIBaTh y4YeOHOE B3aUMOJCHCTBHME B Tpymme (ONMpeAeiaTh OOImue ey,
pacnpenensiTh pojiu, I0TOBapUBaThCs APYT C JPYTOM U T. 1.);

yCTpaHsATh B paMKax Juajgora pas3pblBbl B KOMMYHHUKAaluu, OOYCIOBJICHHbBIE
HEMOHUMAaHUEM/HETIPUSATHEM CO CTOPOHBI coOeceTHNKa 3a/1a4k, (OPMBI UITH COJECPHKAHUS
Janora.

12. YMeHHe O0OCO3HAaHHO HCIIOJIb30BaTh PEUYCBLIC CPEACTBA B COOTBETCTBHU C 3az[aqel71
KOMMYHHKalIUN AJIA BBIPAKCHUA CBOUX UYBCTB, MBICIICH U HOTpC6HOCT€fI AJI TUIAaHUPOBAHUA

u

perysinnun cBOCH JACATCIIBHOCTH, BJIAaJCHHEC YCTHOﬁ W TIHCHMCHHOMU P€YbIO,

MOHOJIOTHYECKON KOHTEKCTHON peubto. OOyJaronIuiicss CMOXKET:

v

v

AN

OTIpENeNATh 3a/Jadyy KOMMYHHKAIlMd W B COOTBETCTBUU C HEW OTOHUpaTh peueBble
CpEeICTBa;

oTOMpaTh W HCIOJB30BATh PEUEBbIE CPEACTBA B MPOIECCE KOMMYHHKAIMU C APYTUMU
JIOJIbMU (JIMAJIOT B Mape, B Majiol TpyIe u T. 1.);

MIPEJICTaBIATh B YCTHOW WM MHCHbMEHHON (opMe pa3BepHYTHINM IMIaH COOCTBEHHOM
NeSITeNIbHOCTH;

coOnroAaTh HOPMBI MYONWYHOW pedd, perjiaMeHT B MOHOJOre M JIMCKYCCHHM B
COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a/1aue;

BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHUE (CYXICHUE) U 3apalinBaTh MHEHUE apTHEPA B
pamKax Iuanora;

MIPUHUMATD PEIICHUE B XOJ€ JUANIOTa U COTJIACOBBIBATH €TI0 C COOECETHUKOM;

co3faBaTh  IUCHBMEHHBIE  «KJIMIIMPOBAHHBIE» WM  OPUTHHANBHBIE  TEKCTHI  C
HCIOJIb30BaHNEM HEOOXOMMBIX PEUEBBIX CPE/ICTB;

WCIIOJIb30BaTh BepOaNbHBIE CpPEACTBAa (CpPEICTBA JIOTUYECKOW CBSI3M) ISl BBIICICHHUS
CMBICTIOBBIX OJIOKOB CBOET0 BBICTYILJICHUS;



v

UCI0JIb30BATh HeBepOasbHbIE cpencraa WU HarJsHbIe MaTepuabl,
MOATOTOBJICHHBIE/OTOOPAHHBIE 1101 PYKOBOJICTBOM YUUTEIIS;

JIeNIaTh OLICHOYHBIM BBIBOJ O JOCTH)KCHMM LIEJIM KOMMYHMKALlUM HETOCPEIACTBEHHO
MOCIIE 3aBEPIICHUS] KOMMYHUKATUBHOTO KOHTAKTa M 00OCHOBBIBATH €TO.

13. ®opmupoBanue U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJB30BaHUA WH(POPMALIMOHHO-
KOMMYHMKAIIMOHHBIX TexHosorui (nanee — UKT). OOyuatoiuiicss cCMOXKeT:

v

v

AN

I[EJICHANIPABJICHHO MCKaTh M WCIOJL30BaTh HHPOPMAIMOHHBIC PECYPChI, HEOOXOUMBIC
JUTSL PEIICHUS YY4eOHBIX U MPAKTUYECKHUX 3a1a4 ¢ moMolbio cpeacts MKT;

BBIOMpPATh, CTPOUTH W UCIOJB30BaTh aJCKBATHYIO HWH(M)OPMAIIMOHHYIO MOJIEIb JIIS
Mepelayd CBOUX MBICICH CPEICTBAMU E€CTECTBEHHBIX U (OPMAIbHBIX SI3BIKOB B
COOTBETCTBHUU C YCIOBUSIMH KOMMYHUKAIUH;

BBIJICTIATh MH(DOPMAIMOHHBIA aCIEeKT 3aJadd, ONEPUPOBATh ITAHHBIMH, HCIOJIH30BATh
MOJIENb PELICHUS 3a/1a4H;

WCIIOJb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHMU (BKIIOYass BBIOOP aJCKBATHBIX 3ajade
WHCTPYMEHTAJIBHBIX TPOTrPaAaMMHO-ANMapaTHBIX CPEJACTB U CEPBHUCOB) ISl PEIICHUS
MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX Y4EOHBIX 3a/a4, B TOM YHCJIE: BBHIYHUCIICHUE,
HanucaHue MUCeM, COUMHEHMH, JOKIIaJ0B, peepaToB, CO3JaHKe NMPE3EHTALMMN U 1p.;
WCIIOJIH30BaTh MH(POPMAIIUIO C YIETOM STUUYECKUX U TIPABOBBIX HOPM;

co3/aBath HMH(GOPMAIMOHHBIE PECYpPChl PA3HOTO THUIA W Ui Pa3HBIX ayJAUTOPHH,
cobmo1aTh MHPOPMAITMOHHYIO TUTHEHY M TIPaBUIa HHPOPMAIIMOHHOHN 0€30TTaCHOCTH.
IIpenmeTHble pe3ybTaThl HM3yYeHUs MNpeAMeTHOH o0jactu '"Marematuka M
uHopMaTuKa' J0JKHBI 0TPAXKATh:

Martematuka. Auareopa. I'eomerpusi. Undopmaruka:

1) dopmupoBanue mpencTaBIeHH O MaTeMaTHKe KaK O METOJAE IO3HaHUs
JEHCTBUTEILHOCTH, TIO3BOJIAIONIEM OMHUCHIBATh W M3ydaTh pEalbHbIC TMPOIECChl U
SIBJICHUSL:

OCO3HAHUE POJIM MaTEMaTUKH B pa3Butuu Poccun u mupa;

BO3MOXXHOCTb IIPUBECTHM NPUMEPHl N3 OTEYECTBEHHOM M BCEMUPHOM HUCTOpUHU
MAaTeMaTHYE€CKUX OTKPBITHI U UX aBTOPOB;

2) pa3BUTHE YMEHHI paboOTaTh ¢ yIYCOHBIM MAaTEMaTHYECKUM TEKCTOM (aHAJIU3UPOBATH,
M3BJIEKAaTh HEOOXOMMMYI0 MH(OPMAINIO), TOYHO M TPAMOTHO BBIPAXKATh CBOM MBICIH C
IIPUMEHEHHEM  MAaTeMaTHUYeCKOM  TEPMHUHOJIOTMM U  CHUMBOJIMKH,  IIPOBOJUTH
KiaccupuKanuy, JIOTMYeckue O0OOCHOBaHHUA, JOKa3aTelbCTBA  MaTEeMaTHYECKUX
YTBEPIKICHUI:

ONIEPUPOBAHUE TIOHATHSAMHU: MHOYKECTBO, DSJIEMEHT MHOXECTBA, IOJMHOXECTBO,
MPUHA/JICKHOCTh, HAXOXKJEHUE TIepeceueHus, OOBeAUHEHHUS MOJMHOXKECTBA B
MPOCTEHIINX CUTYaLUSIX;

pelIeHNE CIOKETHBIX 33/1a4 Pa3HbIX TUIIOB HA Bce apu(MeTHyecKue NeHCTBUS;
MIpUMEHEHHE Croco0a MOMCKa pelieHHus 3aJaud, B KOTOPOM PACCYKICHHE CTPOUTCS OT
yCIoBUs K TPeOOBAHUIO HIIM OT TPEOOBAHUSI K YCIOBHIO;

COCTaBJICHUE IIJIaHA PEIICHUS 3a/1ayd, BBIJICJICHUE ATAlOB €€ PELICHUs, UHTEepIpeTalus
BBIYMCIIUTENBHBIX PE3YyIbTAaTOB B 3a/1a4€, UCCIEIOBAHUE MTOYYEHHOTO PEIEHUS 3a/1a4u;
HaxoXKJICHHE IMPOLIEHTa OT YHUCJa, YHUCJIAa [0 TMPOLEHTY OT HEro, HaXOXICHUs
MPOLIEHTHOTO OTHOIIEHUS JBYX YHCENl, HAaXOXKJIEHHUS IMPOLEHTHOTO CHIKEHHUS WIN
MPOLIEHTHOTO MOBBIIEHUSI BETMYNHBI;

pelieHue JOrHYeCKuX 3a1ady;

3) pa3BuUTHE TPEICTABICHUN O YHUCIE M YUCIOBBIX CHUCTEMaX OT HATypallbHBIX 0
JNEHUCTBUTENBHBIX  YHCET; OBJIZICHUE HaBBIKAMH YCTHBIX, MACbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYMCIICHUIA:

OTIEpUPOBAaHKE TOHITHSIMH: HATypalbHOE YHCIIO, IIEJI0€ YUCIO0, OOBIKHOBEHHAs JPOOb,
JecsiTuYHasi ApoOb, CMEMIAHHOE YUCIIO, PAIMOHATFHOE YHCIIO, UPPALMOHAIEHOE YUCIIO;
WCIIOJIb30BaHME CBOMCTBA YHCEN M 3aKOHOB apu(PMETHUYECKHX OMepaluii ¢ YuciamMu mnpu



BBITIOJTHEHUH BBIYUCIICHUIA;

WCIIOJIb30BAHUE MPU3HAKOB JIETUMOCTH Ha 2, 5, 3,9, 10 npu BBINOJIHEHUH BBIYUCICHUN U
pelieHuu 3a/1ay;

BBITIOJTHEHUE OKPYTJICHUS YUCET B COOTBETCTBUU C IPABUIIAMU;

CpPaBHEHME YHCEIT;

OIIEHUBAHME 3HAUYCHMS KBAJIPATHOTO KOPHSI U3 TIOJIOKHUTEIIBHOTO LIEJIOT0 YHUCIIa;

4) oByaJiecHUE CUMBOJIBHBIM SI3BIKOM JIr€Ophl, MPUEMaMH BBITIOJHEHUS TOYK/IECTBEHHBIX
npeoOpa3oBaHMil BBIPAKEHUH, pEIICHUs] ypaBHEHUH, CHCTEM ypaBHEHWH, HEPABEHCTB H
CHUCTEM HEPABEHCTB; YMEHHUSI MOJICIMPOBATh pEalbHbIC CHUTYaIlMU Ha SI3bIKE allreOphl,
WCCIIEIOBaTh  TIOCTPOCHHBIE MOJETM C  KCIOJB30BAaHWEM  ammapara  anreOpsl,
WHTEPIPETUPOBATH MMOJTYYCHHBIN pe3yibTarT:

BBITIOJTHEHUE HECIOXKHBIX MPeoOpa3oBaHUil ISl BBIYMCICHUS 3HAYCHUN YHCIIOBBIX
BBIPAKEHUH, COJEpPKAIMX CTEIEHU C HATypaJlIbHBIM IOKa3aTeleM, CTENEeHHU C IIEJIbIM
OTPUIIATEILHBIM TTOKa3aTelIeM;

BBITIOJTHEHUE HECJIOXKHBIX MPeoOpa3oBaHUi 1EJbIX, JPOOHO PAIIMOHATBHBIX BBIPAXKEHUN
U BBIPOKEHUU C KBaJPATHBIMUA KOPHSIMH; PACKpbIBaTh CKOOKH, MPUBOJIUTH TOJIOOHBIE
claraeMble, UCI0JIb30BaTh (DOPMYIIbI COKPAIIEHHOTO YMHOXKEHHUS;

peleHne TUHEHHBIX U KBaJIpaTHBIX YPaBHEHUN U HEPABEHCTB, YPABHEHHI U HEPABEHCTB,
CBOJSIIIIMXCA K JIMHEWHBIM WM KBAJApPAaTHBIM, CHCTEM YpaBHEHHW W HEPABEHCTB,
n300pakeHUE PEIICHN HEPaBEHCTB U UX CHCTEM Ha YHUCIOBOM MPSIMO;

5) oBnageHWE CUCTEMOUW (YHKIIMOHAIBHBIX TOHSATHUH, Pa3BUTHE YMEHHUS HCIOJIb30BaTh
(dbyHKIIMOHATBEHO-TpadrIecKre MIPEACTABICHUS JUTST perieHus Pa3ITUIHBIX
MaTeMaTHYECKUX 3a/1a4, JJIs ONMCAHUS W aHaJIN3a PEaIbHBIX 3aBUCUMOCTEH:
oTlpeNeNieHue TIOJIOKEHUSI TOYKH IO €€ KOOpJAWHATaM, KOOPJWHATHI TOYKH 10 €€
MOJIOKEHUIO Ha TJIOCKOCTH;

HaxoXJieHne 1o TrpaduKy 3HaYeHUN GYHKIUU, OOJACTH OIpEACIICHUs,, MHOXECTBA
3HaueHUM, HyJaed (QyHKUMH, TNPOMEKYTKOB 3HAKOMOCTOSHCTBA, IPOMEKYTKOB
BO3pACTaHMs M YOBIBaHMS, HAMOOJIBIIIEr0 1 HAUMEHBINETO 3HAYCHUS (PYHKITUH;
nocTpoeHue rpaduka JHHEHHON 1 KBaIpaTUIHON () YHKIIHIA;

orepupoBaHre Ha 0a30BOM YpOBHE MOHATUSMU: MOCJIEI0BATEIILHOCTD, aprU(pMeTHUECKas
Mporpeccusi, TeoMeTpuyecKasi Iporpeccus;

WCIIOJIb30BAHUE CBOMCTB JMHEHHOW W KBaapaTWYHOW (YHKIMNA M WX TpaduKoB INpu
PELICHNUH 33]1a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

6) oBIazeHHWE TEOMETPUYECKUM SI3BIKOM; DPAa3BUTHE YMEHHS HCIOJb30BaTh €ro s
ONMHMCAHUSA  NPEIMETOB  OKPY)KAIOIIEro  MHpa;  Pa3BUTUE  MPOCTPAHCTBEHHBIX
MIpe/ICTaBICHUM, N300pa3UTEIbHBIX YMEHHH, HABHIKOB T€OMETPUYECKIX TOCTPOCHUIA:
OTepUpOBaHUE MOHATUSAMHU: (GUTYypa, TOYKa, OTPE3OK, HpsiMasl, JIyd, JIOMaHasi, yro,
MHOTOYTOJIbHUK, TPEYroJbHUK U YEeThIPEXyroJIbHUK, NPSIMOYrOJbHUK U KBajparT,
OKPY)KHOCTh U KpYI, MPSAMOYTOJbHBINH NapajuieNenunen, KyO, Imap; H300paxeHue
M3y4aeMbIX (PUTYp OT PYKH U C TIOMOIIBIO TUHEHKU U [IUPKYJIS;

BBITIOJIHEHUE U3MEPEHUS UIUH, PACCTOSHUMN, BEIMYUH YIIIOB C MOMOIIBI0 HHCTPYMEHTOB
JUIS U3MEPEHUN JAJTUH U YTJIOB;

7) dopmupoBaHHE CHUCTEMATHUECKMX 3HAHUW O IJIOCKHX (UrypaX M UX CBOWMCTBAX,
MPEJCTaBICHU O MPOCTEHIIMX TMPOCTPAHCTBEHHBIX TeNaxX; pa3BUTHE YMEHHM
MO/JIETMPOBAHUS PEATIbHBIX CUTYallUl Ha S3bIKE TEOMETPUH, UCCIEAOBAHUS TIOCTPOCHHON
MOJIENTU C KCIIOJIb30BAHHEM T'€OMETPUYECKUX TOHATUNH M TeopeMm, ammaparta anreOpsl,
pelIeHusi TEOMETPUUYECKUX U TPAKTUYECKUX 3aa4:

omepupoBaHre Ha 0a30BOM YpOBHE MOHATHUSMHU: PABEHCTBO (pUTYp, MapalieNbHOCTh U
MEPIEeHIUKYISIPHOCTh MPSMBIX, YIJIbl MEXAY MPSMBIMH, MEPICHIUKYISAP, HAKIOHHAS,
MIPOEKIINS;

MPOBEJCHUE 10KA3aTEIbCTB B TEOMETPUH;

oTepupoBaHre Ha 6a30BOM ypOBHE MOHSATUSMU: BEKTOP, CyMMa BEKTOPOB, MPOU3BEACHUE



BEKTOpPA HA YUCJIO, KOOPJIMHATHI Ha TIOCKOCTH;
pelieHue 3a7ad Ha HAxXOXJEHHWE TeOMETPUYECKHX BEIMYMH (JJIMHA U PACCTOSHHE,
BEJIMYMHA yIJIa, IJI0LIa/1b) 10 00pa3LaM WK alropuTMam;

8) oBlajcHWE MPOCTEHIIMMH CIIOCOOAMM TPEACTABICHUS M aHadn3a CTAaTHCTUYCCKHX
JTaHHBIX; (OPMHUPOBAHHE TIPEJCTABICHUH O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSX B
peaTbHOM MHUPE M O PA3IUYHBIX CMIOCO0aX MX U3YYECHHS, O MPOCTEHIINX BEPOSTHOCTHBIX
MOJIEIISAX; PAa3BUTUE YMEHHUH M3BJICKaTh WH(GOPMAIHIO, TIPEICTABICHHYIO B TA0IUIAX, Ha
auarpamMmax, rpadukax, ONMUCHIBATh M aHAIM3HPOBATH MACCHBBI YMCIIOBBIX JIAHHBIX C
MOMOIIBIO TMOAXOISAIINX CTATUCTUYECKUX XapaKTEPUCTHK, HCIIOJIH30BATh MOHUMAHHWE
BEPOSATHOCTHBIX CBOMCTB OKPYKAIOIIUX SBJICHUN IIPU IPUHATUHU PEILICHUMN:
(dhopMHpOBaHHE TIPEACTABICHUS O CTATUCTHUYSCKUX XaPAKTEPUCTUKAX, BEPOSTHOCTH
CIIy4aitHOTO COOBITHS;
perieHue MpoCTeUNX KOMOMHATOPHBIX 33/1a4;
OTIpeieJICHNE OCHOBHBIX CTATHCTHYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;
OIIEHUBAHUE U BHIYUCIICHUE BEPOSTHOCTH COOBITHS B IPOCTEUIIINX CITydasiX;
HaJu4he TIPEACTABJICHUS O POJU TMPAKTUUYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITHH, O POJIU 3aKOHA OOJIBIIINX YHCENI B MACCOBBIX SIBJICHUSX;
YyMEHHE CpaBHUBATh OCHOBHBIE CTAaTUCTUYECKUE XaPAKTEPUCTHKH, IIOJTYyYEHHBIE B
MpoIIecCce penieHus MPUKIATHON 3a7a9d, U3YICHHS PEATbHOTO SIBICHUS;
9) pa3BuTHE yMEHHW TPUMEHSTH H3yUYCHHBIE TIOHSATHUS, PE3YJIbTAThl, METOIBI IS
perieHuss 3amad MPaKTHUECKOTO XapakTepa W 3aJad W3 CMEXKHBIX JUCIUIUINH C
WCTIONIb30BAHUEM TPU HEOOXOJAMMOCTH CIPAaBOYHBIX MaTEPHAIOB, KOMIIBIOTEPA,
T0JI30BATHCSI OIEHKOU Y MIPUKUIKON MTPU TMPAKTUIECKUX pacueTax:
pacro3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUM;
OIIEHUBAHME PE3YJIbTATOB BBIUMCICHUHN TIPH PEIICHUN TPAKTUUECKUX 3a]1aY,
BBITIOJIHEHUE CPABHEHUS YHCET B PEAbHBIX CUTYaIIUSX;
WCIOJIb30BAHME YMCIIOBBIX BBIPQXKEHUU NMPHU PEIICHUU MPAKTUYECKUX 33/Ja4 U 3a7ad U3
JIPYTUX y4eOHBIX MIPEIMETOB;
pelIeHrne MPaKTUYECKUX 3a7a4 C MPUMEHEHUEM MPOCTEUIITNX CBOMCTB UTYp;
BBITIOJTHEHUE TPOCTEUIITUX TOCTPOCHUN W M3MEPEHHH Ha MECTHOCTH, HEOOXOIUMBIX B
peanbHOM KU3HH;
10) popmupoBanne MHGOPMALMOHHON M ANTOPUTMHUECKON KYIbTYPbl; (JOpPMUPOBAHUE
MpPEJCTaBICHUsI O KOMIIBIOTEpE Kak YHHMBEpPCaJIbHOM YCTpPOMCTBE 00pabOTKH
nH(popMaluK; Pa3BUTHE OCHOBHBIX HABBHIKOB M YMEHHI HUCIIOJIb30BAHUS KOMITBIOTEPHBIX
YCTPOMCTB;
11) dopmupoBanue npeacTaBieHus 00 OCHOBHBIX M3y4aeMBbIX MOHATHAX: UH(OpMALHS,
QJITOPUTM, MOJIEJIb - U UX CBOMCTBAX;
12) pa3BuTHE AITOPUTMHYECKOTO MBILIUICHHS, HEOOXOIUMOTO Al MpodeccuoHaIbHOM
JeSITeIbHOCTH B COBPEMEHHOM OOIIECTBE; pPa3BUTHE YMEHHMM COCTAaBUTh M 3alucaTh
QITOPUTM JJI1 KOHKPETHOTO MCIIOHUTENS; (POPMUPOBAHUE 3HAHUIN 00 alrOpUTMUYECKUX
KOHCTPYKIUSX, JJOTHUYECKUX 3HAYEHUSX M OMEpaIysaxX; 3HAKOMCTBO C OJTHUM U3 SI3bIKOB
MPOrPaMMHUPOBAHKS U OCHOBHBIMU QJITOPUTMUUYECKUMU CTPYKTYpaMU - JIMHEHHOMH,
YCJIIOBHOM U LIMKJINYECKOM;
13) dopmupoBanue ymeHuii popManu3alvy U CTPYKTypUpOBaHUs HHGOPMAIUHU, YMEHHS
BBIOMpATH CIIOCOO TMPEACTaBICHUS JAHHBIX B COOTBETCTBHH C MOCTABIEHHOW 3amadeil -
TaONMUIBI, CXeMbl, TrpaduKd, AUArpaMMbI, C HCIOJIb30BAHUEM COOTBETCTBYIOLIUX
MPOrPaMMHBIX CPEJICTB 0OPaOOTKH JaHHBIX;
14) dbopMupoBaHne HABBIKOB M YMEHHUI 0€30MacHOro U IejaecooOpa3HOro MOBEAEHUs
mpu paboTe ¢ KOMIBIOTEPHBIMU TporpamMmmMamMu U B MHTepHeTe, yMeHHUs COOIOaTh
HOPMBI HHPOPMAITMOHHOM STHUKHU U MpaBa.

Obyuarowiuiica _nayuumcsa_8_8 Kuaccax (011 UCHONB3I0GAHUA 6 NOBCEOHEBHOU JHCUHU U

obecneuenus 603MOHCHOCHIU YCREUIHO20 NPOOOIICEHUA 00PA306AHUS HA 0A3080M YPOGHE)




DJIeMEeHThI TEOPUHM MHOKECTB U MaTeMATUY€CKOI JIOTUKH
e OmnepupoBaTh Ha 0a30BOM YpOBHE ! NOHSTHSAMH: MHOXKECTBO, IEMEHT MHOMKECTBA,
MIOJIMHOKECTBO, MMPUHAJICKHOCTB;
® 33/1aBaTh MHO>KECTBA MEPEUHUCICHUEM UX DJIIEMEHTOB;
® HaAXOJUTh NEpeceueHue, 00bEIMHEHNE, TOAMHOKECTBO B MIPOCTEHUIIIUX CUTYAIIUSIX;
e omepupoBaTh Ha 0a30BOM YpOBHE TMOHATHUAMH: OIpEACNieHHe, aKChoMa, TeopeMma,
JI0KA3aTeIbCTBO;
® TIPUBOJUTH MPUMEPHI M KOHTPIIPUMEPHI TSI TIOITBEPHKACHHS CBOMX BHICKA3bIBAHUI.
B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU JAPYTUX PeIAMETOB:
®  CIOJIb30BaTh TI'papUUYECcCKOE MPEACTABICHUE MHOXKECTB JUIsl OMHCAHUSA PEabHBIX
MIPOIIECCOB | SIBJICHUM, MPY PEIICHHUH 3a7a4 IPYTUX YIeOHBIX MPEIMETOB.
Yucaa
e OnepupoBarh Ha 6a30BOM YpPOBHE MOHATUSIMH: HATYPAJIbHOE YHCIIO, IIEJI0€ YUCIIO,
OOBIKHOBEHHasi JIpoOb, JecsATUYHAs JApoOb, CMelaHHas ApoOb, palMOHAIBHOE YHUCIIO,
apudmMeTryecKuil KBaJIpaTHbIN KOPEHb;
®  JCIOJIb30BaTh CBOMCTBA YMCEJI U NTpaBUJIA AEUCTBUI IIPU BBIIIOJIHEHUHU BBIYUCICHUN;
®  JCIOJIb30BaTh MPU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 mipu BBITIOJIHEHUH BBIYUCICHUN
Y pELICHUH HECJIOKHBIX 3a/ad;
®  BBINOJHATH OKPYIJICHUE PAIIMOHATBHBIX YHUCET B COOTBETCTBHH C NMPABUIIAMH;
®  OIICHMBATh 3HAYEHUE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO 1EJ0r0 YUCIa;
®  PacIO3HaBaTh PAIMOHAIBHBIE U UPPALMOHAIIBHBIC YUCTIA;
®  CpaBHHMBATH YHCIIA.
B noBceaHeBHOI KU3HU U TPH U3YyYEHUU APYTUX NPeIMeETOB:
®  OLICHMBATh PE3YJAbTaThl BBIYMCICHUN MTPU PEIICHUN MPAKTUYECKHUX 3a7ad4;
®  BBINOJHATH CPABHEHHUE YMCEN B PEATIbHBIX CUTYyaIUsX;
®  COCTaBJISITh YMCJIOBBIE BBIPAKECHMS MIPU PEUICHUU NMPAKTUYECKUX 3a/1ad U 33434 U3
JOPYTrux y4eOHBIX IPEIMETOB.
ToxnecTBeHHbIE MPe0OPA30BAHUA
e BroinonHATh HECHOXHBIE MpeoOpa3oBaHMs AJIs BBHIYMCICHHUS 3HAUEHUM YHMCIOBBIX
BBIPDQXKEHUH, COJEpKAIIUX CTENEHU C HaTypalbHBIM [OKa3aTeleM, CTEHNEHU C LENbIM
OTPULIATEIILHBIM MTOKA3aTelIeM;
e  BBINIOJIHATH HECJIOXHBIE MpeoOpa3oBaHMs LENbIX BBIPAXKEHHI: PACKPhIBATh CKOOKH,
MIPUBOJIUTH MOJOOHBIE CaraeMsbie;
®  WUCIOJIb30BaTh (HOPMYJIBI COKPAIIEHHOTO YMHOXXEHHS (KBaJpaT CyMMBbI, KBajapaT
Pa3HOCTH, Pa3HOCTb KBAJIPATOB) ISl YIIPOILIEHUS BRIYMCICHUN 3HAYECHUI BBIPAXKEHU;
®  BBHINIOJIHATH HECJOXKHBIE TpeoOpa3oBaHUsl JIPOOHO-TMHEHHBIX BBIPAXKEHUH U
BBIPAKEHUI C KBaJIPaTHBIMU KOPHSAMH.
B noBcegHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX NIPeAMETOB:
® [IOHMMAaTh CMBICII 3aIIMCH YUCJa B CTAHAAPTHOM BUJIE;
e  omepupoBaTh Ha 6GA30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3aIUCh YHCIIAY.
YpaBHeHns 1 HEPAaBEHCTBA
e OnepupoBaTh Ha 0a30BOM YypOBHE MOHATHSIMH: PaBEHCTBO, YHCIOBOE DPAaBEHCTBO,
YpaBHEHHUE, KOPEHb YpaBHEHUs, PEIICHHE YPABHEHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHue HepaBeHCTBA;
® TPOBEPATH CIPABEIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

1 .
31ech U Janee — pacro3HaBaTh KOHKPETHBIE MPUMEPHI OOIINX MOHSITHI [0 XapaKTEePHBIM MTPU3HAKAM, BBIIOIHSIThH
JICUCTBUS B COOTBETCTBUH C ONMPE/ICICHUEM U TPOCTEHIIIMMHU CBONCTBAMU TOHATHH, KOHKPETU3UPOBATH IPHMEPAMHU
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e peliarth JIMHEMHbIE HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOJSIIMECH K

JIMHEHHBIM;

®  peulaTh CUCTEMbI HECTIOKHBIX JUHEMHBIX YPABHECHUI;

®  [IPOBEPSATH, ABJISAETCS JIU JAHHOE YUCIIO PELICHUEM YPAaBHEHUS;
B noBcegHeBHOM JKU3HM U NIPH U3YYEeHUH APYTUX NPeJIMeTOB:

®  COCTaBJISITh U pelIaTh JMHEWHbIE YPAaBHEHHUS NPU PELICHUM 3a/1a4, BO3HUKAIOUINX B
JPYTrUx y4eOHBIX IIpeIMeTax.
DyHKUUHA

e  Haxoauth 3HaueHHe QyHKIMH 110 33JaHHOMY 3HAUE€HUIO apryMEHTa;

®  HaxOJUTh 3HAYEHHE apryMEHTa IO 3a/JlaHHOMY 3HAYEHHUIO (YHKUHU B HECIOXHBIX

CUTYaIUsIX;

e  OmpeleNsTh MOJOKEHHWE TOYKM IO €€ KOOpAMHATaM, KOOpJAMHATHI TOYKH IO €€

MOJIOKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;

e 10 rpaduKy HaxoJuTh OO0JacTb OIpENENeHMs, MHOXECTBO 3HAu€HUH, HyIu (QyHKUUH,
MIPOMEXYTKHA 3HAKOIOCTOSIHCTBA, MPOMEXYTKM BO3pacTaHUs M yObIBaHMsI, HauOoJjblliee U
HauMeHblIIee 3HaueHus1 QyHKIINH;

® CTpPOUTh IpaduK JUHEHHON QYHKIINY;

® [IpOBEpATh, SBISIETCA JM JaHHBIM rpauk rpadukoM 3amaHHOW (GYHKUMM (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUOHATILHOCTH);

® OIpenesITh NPUOIUKEHHbIE 3HAU€HUs KOOPJMHAT TOUKU MepeceyeHus rpaduKoB (yHKIIHIA;

B noBcegHeBHOM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:

® CIOJIb30BaTh IPa(UKH pearabHbIX IPOLIECCOB U 3aBUCUMOCTEH /7Sl ONIPEIETICHHS NX CBOMCTB
(HanOousbllMe ¥ HaMMEHbIINE 3HAUYEHUS, MPOMEXYTKH BO3pacTaHHs M YObIBaHUs, 00nacTu
MOJIOKUTETBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.I1.);

® JCIOJIb30BaTh CBOWCTBA JMHEHHOW (QYHKIIMU U ee TpaduK MpH PEHICHUH 3a1ad U3 IPYTHX
y4eOHBIX MPEMETOB.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

e llmers mpencraBieHHE O CTAaTUCTUYECKHX XapaKTEPUCTUKAX, BEPOSITHOCTU

CITy4aitHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

e pemarh MpocTedlIne  KOMOMHATOpHBIE  33Jayd  METOJOM  MPSIMOIO |

OpraHM30BaHHOTO Hepedopa;

®  [IpE/ACTaBJIATH JaHHBIC B BUJIE TAOIUL, TUarpamm, rpaQuKoB;

e yyTaTh UHPOPMAIIHIO, IPEICTABICHHYIO B BII€ TaOJIUIIbI, AUArPAMMBI, rpaduKa;
B noBceaHeBHOI KU3HM U NIPH M3YYEHUH JAPYTUX NIPeAMETOB:

®  OIECHMBATh KOJMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Tiepedopa;

®  OIECHHMBATh BEPOSTHOCTD PEATIbHBIX COOBITUH U SBJIICHUHN B HECJIOKHBIX CUTYaIHIX.
TexcToBBIC 327291

e PemaTh HECIIOXHBIE CIOKETHBIE 33/J]a4d Pa3HBIX THUIIOB Ha Bce apudmMeTnyecKkue
JIeHCTBUS,

® CTPOUTH MOJIENb YCIOBUS 3afaud (B BUAE TaOMMUIBI, CXEMbI, PHCYHKAa WIH
ypaBHEHUs1), B KOTOPOW JaHbl 3HAYEHUS ABYX M3 TPEX B3aMMOCBSA3aHHBIX BEIWYHH, C LEJIbIO

MOMCKA pelIeHUs 3a/1a4H;

®  OCYHIECTBIIATH CHOCO0O MOUCKA PEIICHUs 3a7auu, B KOTOPOM PaCCyXIACHHUE CTPOUTCS
OT YCJIOBHUS K TPeOOBAHUIO UM OT TPEOOBAHUS K YCIIOBHIO;

®  COCTaBJIATH IUJIaH PELICHUS 3aJa4l;

e  BBIJCIIATH JTAlbl PELICHUS 3a1a4U;

®  UHTEpNPETUPOBATh BBIYMCIUTEIBHBIE PE3YyNbTaTbl B  3a7ade, HCCIEI0BaTh
IIOJIyYEHHOE pEIICHHE 3aauH;

®  3HATh pasziIMyuUe CKOPOCTEH 0OBEKTa B CTOSTUEH BOJIE, IPOTUB TEUEHHS U 110 TEYCHUIO
peku;

e  pelarh 33J1a4y Ha HaX0>K/IEHUE YaCTH Yncia U 9Kcia 10 €ro 4acTu;



e pemarth 3a7a4d pa3HBIX THIOB (Ha paboTy, HA TMOKYNKH, Ha JBIKCHHUE),
CBSI3BIBAIOIIUX TPU BEIIMYMHBI, BBIJICISTh 3TU BEJIMUUHBI U OTHOIICHHS MEXIy HUMH,

®  HaxOJUTh MPOIEHT OT YMCJIA, YUCIIO IO MPOICHTY OT HEro, HAXOJUTh MPOIIEHTHOE
CHIDKCHHE WJIH MTPOLIEHTHOE MOBBIIICHUE BEINIHMHBI;

®  pelaTh HECJOXKHBIE JOTHYECKUE 33/1a4U METOJIOM PACCYXKACHUI.
B noBceaHeBHOM KU3HHM ¥ MPH U3YYEHUH APYTUX MPEIMETOB:

®  BBIJBUTATh THIIOTE3bI O BO3MOXHBIX IMPEACTHHBIX 3HAYCHUSX HCKOMBIX B 3a/1ade
BEJIMYUH (JIeTIaTh IPUKUJIKY).
HcTopusi MaTeMaTHKH

e  OmnuchIBaTh OTICIBHBIC BBIJAIONINECS PE3YJIbTATHI, MMOJYYCHHBIC B XOJIC Pa3BUTHS
MaTeMaTHKH KaK HAyKH;

®  3HATh MPUMEPHI MATEMATUICCKUX OTKPBITHI M UX aBTOPOB, B CBSI3U C OTCUCCTBCHHOMN
Y BCEMUPHOU UCTOPHEN;

e [IOHUMAaTh POJIb MATEMATHKH B pa3BUTHH Poccum.
MeToabl MATEMATHKHU

e BroiOupats MOAXOAANMIMN W3YYEHHBIH METOJ JUIS PEIICHUS W3YyYCHHBIX THIIOB
MaTeMaTHYeCKHX 3a7a4;

e IlpuBoauTh npHUMEPBl MAaTEMATHYECKMX 3aKOHOMEPHOCTEM B  OKpYXKarolen
JNCHCTBUTEILHOCTH U TIPOU3BEICHUSIX NCKYCCTBA.
Oobyuawuwiuiica noayuum 603MOHCHOCHb HAYYUmMbCA 8 8 Knaccax 01 YCneuHo20
npoOoo.IdCeHUsL 00PA308aHUs HA 6A3080M YPOBHE
JJIeMeHTbI TEOPHHU MHOKECTB M MAaTEeMATH4Y€eCKOM JIOTUKH

e OnepupoBaTh ° MOHSATHAMH: OIpPENCNCHHE, TEOpeMa, AaKCHOMa, MHOXKECTBO,
XapaKTEPUCTHKA MHOXECTBA, JJIEMEHT MHOXKECTBA, IIyCTOE, KOHEYHOE M OECKOHEYHOE
MHO>KECTBO, MIOJJMHOXECTBO, IPUHAIJIEKHOCTh, BKJIIOYEHHE, PABEHCTBO MHOKECTB;

e  n300pa)kaTh MHOXECTBA U OTHOIIEHHE MHOKECTB C MIOMOIIIBIO KpYTroB Dilniepa;

®  OmpeleNsITh MPUHAIEKHOCTh SJIEMEHTa MHOXKECTBY, OOBEAUMHEHUIO U TIEPECEUCHUIO
MHO>KECTB;

®  33/1aBaTh MHOKECTBO C IMOMOIIBIO IEPEUNCIICHUS AIIEMEHTOB, CIOBECHOTO OTHCAHUS;

e  ONEepUpOBATh MOHITHIMH: BbICKAa3bIBAHUE, HCTUHHOCTh U JIOKHOCTh BhICKa3bIBaHMUS,
OTpUIIaHME BBICKA3bIBAaHHWM, OMNEpalMyd HaJ BbBICKA3bIBAaHUSMH: U, WIH, HE, YCJIOBHbIE
BBICKA3bIBaHUS (MMILTUKALIHH ),

®  CTPOUTH BHICKA3bIBAHUS, OTPULIAHUS BHICKA3bIBAHUIA.
B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  CTPOUTH UEHNOYKH YMO3AKIIFOUECHUI Ha OCHOBE HCIIOJIb30BAHUS MTPABIII JIOTHKHU;

® WCIIOJIb30BaTh MHOJKECTBA, OINEpallMd C MHOXECTBAaMH, HUX Trpaduueckoe
MIpeJICTaBJICHHE ISl OMUCAHUS PEaIbHBIX MTPOLIECCOB U SBJICHUM.
Yucaa

e OmepupoBaTh MOHATUAMHU: MHOXKECTBO HATypalIbHBIX YHCEN, MHOMXECTBO UEIbIX
Yucell, MHOXECTBO paIMOHAIbHBIX YHUCEN, HUpPpalOHATbHOE YHCIO, KBAJpPAaTHBIH KOPEHbD,
MHOKECTBO JICHCTBUTENBHBIX YHCE, T€OMETPHUECKas MHTEpIpeTalus HaTypajdbHBIX, LIETBIX,
paloOHAaIbHBIX, IEHCTBUTEIBHBIX YHCET;

®  [OHUMATh U OOBSACHATH CMBICH MO3ULIMOHHOMN 3aMTUCH HATYPAIbHOTO YUCIIA;

®  BBINIOJIHATH BBIYMCIICHUS, B TOM YHUCIIE C MCIOJIb30BAHUEM MPUEMOB PALIMOHAIBHBIX
BBIYHCJICHU;

®  BBITNIOJIHATH OKPYTJICHHE PAIlMOHATIBHBIX YHCEN C 3aJaHHON TOYHOCTHIO;

®  CpaBHUBATh PallMOHAIBHBIC U UPPAIMOHATIHHBIC YHCIIA;

®  MPEACTaBIATH PALMOHAIBHOE YUCIO B BUAE JECITHUHOMN IpoOH

2 SHCCB " [aJie€ — 3HATb ONPCACIICHUC TOHATHSA, YMCTb MMOACHATH €0 CMBICII, YMCTb UCIIOJIb30BATh IOHATHUC U €TI0
CBOMCTBaA IIpyu NpOBCACHUN paCCY)K,I[eHPIﬁ, JA0Ka34aTeJIbCTB, PCHICHWUH 3a/1a4.



®  YIOPSAOYUBATH YKCIIA, 3AMMMCAHHBIC B BUJIE OOBIKHOBEHHOU U JIECATHYHON ApOOU;

e naxoauth HOJl u HOK uucen u ucnoib30BaTh UX NP PEILICHUH 3a/1a4.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

e [PUMEHSTH MPaBWIA MPUOIMKEHHBIX BBIYUCICHUA TPHU PEHICHUH NPAKTHUYECKUX
3a]a4 ¥ peIIeHu  3a/1a4 APYruxX YIYeOHBIX IPEIMETOB;

®  BBINIOJIHATH CPAaBHEHUE PE3yIbTATOB BBIUUCICHUN MPH PEIICHUU MPAKTHYCCKUX
3a]1a4, B TOM YMCJIC TPUOIMKCHHBIX BEIYHCIICHHIA,

®  COCTaBJIATH W OIICHWBATH YHCJIOBBIC BBIPAKCHUS MPHU PEIICHUN MPAKTUYCCKUX 33724
W 33724 U3 JPYTruX y4eOHBIX MPEAMETOB;

® 3amWCHIBaTh W OKPYIUIATh YWCJIOBBIC 3HAUEHUS  PEATBHBIX  BEJIMYUH C
WCTIOJIb30BAHMUEM PA3HBIX CUCTEM U3MEPEHHUSI.
ToxknecTBeHHbIE IPe0OPaA30BaAHUA

e  OrmepupoBaTh MOHATUSIMH CTEIICHU C HATYPAITBHBIM TIOKA3aTelIeM, CTEIICHU C TIeITbIM
OTPHIIATEILHBIM TIOKA3aTeIeM;

®  BBINIOJIHATH TPEe0Opa30BaHUS TIEIBIX BBIPOKCHUN: JICHCTBHS C OJHOWICHAMH
(crmockeHHe, BBIYUTAHHWE, YMHOXKCHHE), NCHCTBHS C MHOTOUYWICHAMH (CIIOKEHUE, BBIYHTAHUE,
YMHOKEHUE);

®  BBINOJHATH pa3jI0KEHHE MHOTOWICHOB Ha MHOXXHTEIW OJHHM U3 CIIOCOOOB:
BBIHECEHHE 3a CKOOKY, IpYNIHPOBKA, UCIIOJIB30BaHUE (OPMYIT COKPAIIEHHOTO YMHOXKEHHUS,

®  BBIJCIATH KBQJIpaT CyMMBI U Pa3HOCTH OJTHOUJICHOB;

®  PaCKJIAJBIBATh HA MHOKHTEIHN KBAJAPATHBIA TPEXWICH;

®  BBHINIOJIHATH TPEOOPA30BAHUS BBIPAKEHUH, COJCPKAINUX CTENEHHU C ICIBIMH
OTPUIIATEIIFHBIMU TIOKA3aTeNSIMU, TIEPEXOTUTh OT 3allUCH B BHJIE CTENEHH C IEJIBIM
OTPHIIATEIIEHBIM MOKa3aTeJIeM K 3allMCH B BUJE JpOOH;

®  BBINOJIHATH NpeoOpazoBaHusl APOOHO-PALlMOHATBHBIX BBIPAXKEHHUI: COKpallleHue
npoOel, mpuBeACHNE aredpandeckux Apooeit kK 001meMy 3HaMEHATEINI0, CIIOKEHUE, YMHOXKEHHE,
JEJICHHE alreOpandeckux Apo0ei, BO3BEACHHE allreOpandecKkoi IpoOu B HATypaIbHYIO U HETYIO
OTpPULIATENIbHYIO CTEIEHb;

e  BBINOJIHATH IPEOOPA30BAHUS BBIPAKEHUN, COJEPIKAIINX KBAIPATHbIE KOPHHU;

®  BBIJCIATH KBaJApaT CyMMbI WJIM PAa3HOCTU ABYWIE€HA B BBIPAKEHHUSAX, COACpIKAIIUX
KBaJIpaTHbIEC KOPHU;

®  BBINOJIHATH IPEOOPA30BaHUS BBIPAKEHHM, COJIEPKAIIX MOAYJIb.
B noBcegHeBHOI KU3HM U NIPH U3YYEeHUH APYTUX NPeEAMETOB:

®  BBLINOJIHATH IPe0Opa30BaHUs U JICHCTBUS C YUCIIaMU, 3aIIUCAHHBIMU B CTaHJAPTHOM
BUJIE;

®  BBLINOJIHATH NPEeoOpa3oBaHUsl aNreOpandeckuX BBIPAKEHUN MNpHU pEIICHUH 3a]ad
JOPYrUx y4eOHBIX TPEIMETOB.
YpaBHeHns 1 HEPAaBEHCTBA

e OnepupoBaTh MOHSATHSIMHU: YpaBHEHUE, HEPABEHCTBO, KOPEHb YPaBHEHMsI, PEIICHUE
HEpaBEHCTBa, PAaBHOCWJIbHBIC ypaBHEHUS, OOJIaCTh OMpEENIeHUs YpaBHEHUS (HEpaBEHCTBA,
CUCTEMbI YpaBHEHHI UM HEPABEHCTB);

e  peliarh JMHEHHBIC ypaBHEHUS M YpaBHEHUS, CBOJUMbBIC K JIMHEHHBIM C IMOMOIIBIO
TOKJIECTBEHHBIX MpeoOpa3zoBaHuil;

e pemiaTth KBaJpaTHbIE YypaBHEHHS M YpPaBHEHMs, CBOJMMBIE K KBaJIPAaTHBIM C
MTOMOIIBI0 TOXKJIECTBEHHBIX MTPE0O0pa30BaHUI;

e  pemiath ApOOHO-IMHEHHBIE YPaBHEHUS;

e pemiath MNpOCTEHIINE HUppANMOHANBHBIE  YPaBHEHHS BHIA ./ f (x)=a ,
V7 (x)=2(%);

n
L4 peuiaTb YypaBHCHUA B X =a,;




®  pelarh ypaBHEHHUS CIIOCOOOM pa3ioKEHHs HA MHOXKHUTENN U 3aMEHbI IEPEMEHHO;

®  JCNOJB30BAaTh METOJ HHTEPBAJIOB ISl PEUICHUS LENbIX U IPOOHO-PAMOHAIBHBIX
HEPABEHCTB;

e  pelaTh JMHEHWHbIE YPaBHEHUS U HEPABEHCTBA C TapaMeTPaMu;

®  pellaTh HECJIOXKHbIE KBAJIPATHHIE YPABHEHUS C IapaMETPOM;

®  pelliaTh HECJIOXKHbIE CUCTEMbI JIMHEIHBIX YPaBHEHUN € TapaMeTpaMu;

®  pellaTh HECJIOXKHbIE YPABHEHMSI B LIEJIBIX YKCIaX.
B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX MPeJIMeTOB:

® COCTaBJISITh U peElIaTh JUHEWHbIE W KBAJpaTHbIE YPAaBHEHUS, YPaBHEHUS, K HUM
CBOJSILMECS, CHCTEMbl JIMHEHHBIX YypaBHEHUIH, HEPaBEHCTB IPU PEUICHUM 33434y APYrux
y4eOHBIX TIPEAMETOB;

®  BBLIOJIHATH OILIEHKY NPaBJONON00MSI pe3yabTaTOB, IOJIy4aeMbIX IPH PpELICHUH
JIMHEWHBIX W KBAJPaTHbIX YPAaBHEHUM M CUCTEM JIMHEWHBIX YPAaBHEHUI M HEPABEHCTB IpPH
pELIeHNH 3aa4 JPYTUX y4eOHbIX IPEIMETOB;

e BbIOMpaTh COOTBETCTBYIOLIME YpPAaBHEHUs, HEPABEHCTBA WJIM MX CHUCTEMBI IS
COCTaBJICHUSI MaTEMAaTUYECKON MOJEIIN 3a/IaHHON PEAIbHON CUTYallMK WJIN NIPUKIIAIHOM 3a1a4H;

®  yMETb MHTEPIPETUPOBATH NOJYUCHHBIN MPU PEIIEHUU YPAaBHEHUS, HEPABEHCTBA WIH
CHCTEMBI Pe3y/IbTaT B KOHTEKCTE 3aJJaHHON pealbHON CUTYallMH WM IPUKIAIHON 3aJauH.
DyHKUNHA

e OnepupoBaTh MNOHATHAMH: (YHKIMOHAJIbHAS 3aBUCUMOCTh, (YHKIUS, TIpaduk
GbyHKIMH, crocoObl 3a1aHusl GYHKIUH, apTyMEHT U 3HadeHHe (PYHKIMH, 00JIacTh OINpeaeIeHHs
U MHOXECTBO 3HayeHUH (QyHKUuM, HyIH GYHKIHH, OPOMEXYTKH 3HAKOIMOCTOSHCTBA,
MOHOTOHHOCTb ()YHKIIMH, YETHOCTH/HEUETHOCTh (PYHKIIUU;

®  CTpOWTH rpaduxu JIMHENHOM, KBaAPaTUIHOU (byHKUIMH, oOpatHOI
IPONOPUUOHAIBHOCTH, QYHKIUH BUIA: y =qa + ﬁ s v=~xsy=3x, y=|x[5

e Ha mpuUMEpe KBaJApaTUYHON (YHKIMH, HCIOJIB30BaTh IpeoOpa3oBaHus Tpaduka
Gynxiun y=f(x) nyis nocrpoenust rpahuKoB QYHKUUH § = of (kx +b) +c 5

®  COCTaBJIATH YpaBHEHUS NPAMOI MO 3aJaHHBIM YCJIOBUSAM: IPOXOJALIEH depe3 ABe
TOYKHM C 3aJaHHBIMM KOOpAMHATaMH, MPOXOAAILIEH dYepe3 AaHHYI TOYKY M HapaliebHOU
JAHHOW MPSIMOiA;

e uccienoBaTh PYHKIHIO 1O €€ rpaduKy;

® HAaXOIUTb MHOXECTBO 3HAYEHUH, HYyJIH, MPOMEXYTKM 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHOHN (pyHKIIMY;

® ONEpUpOBaTh MOHATHAMU: MOCIEIOBATEIbHOCTh, apupMeTHyecKas I[POrpeccus,
reoMeTpuYecKasi Iporpeccus;

e  peulath 33Jaud Ha apU(PMETHUECKYIO U T€OMETPUUYECKYIO IIPOTPECCHUIO.
B noBceqHeBHON KM3HM M NIPU U3YYEeHHUH JPYIrUX NPeAMETOB:

®  JUIIOCTPUPOBATH C NOMOIIBIO rpauKa peabHyI0 3aBUCUMOCTb MIIM MPOLECC 0 UX
XapaKTepUCTUKAM;

®  JCIOJB30BaTh CBOMCTBA U rpaduk KBagpaTUUHOW (YHKIUU MPH pEIIEHUH 3a1ad U3
JPYruX y4eOHBIX MPEIMETOB.
TexcroBbIe 3a124U

e PemaTe npocThie U CIOKHBIE 3a1a4M PA3HBIX TUIIOB, a TAK)KE 3a/la4M MOBBIIICHHON
TPYAHOCTH;

®  HCIIOJIB30BAaTh pa3Hble KPATKHE 3allCH KaK MOJENM TEKCTOB CIOXHBIX 3a7ad I
IIOCTPOEHHUS IOMCKOBOW CXEMBI U PELICHHUS 3a/1a4;

e  pa3nMyaTh MOJEIb TEKCTa U MOJEIb PEIIEHUs 3aJaud, KOHCTPYUPOBAaTh K OJHOMN
MOJIEIIN PEUICHNS HECTIOKHON 3a/1a4M pa3Hble MOJAEIHN TEKCTA 3a/1a4H;



® 3HATh U MPUMEHATH 00a criocoba moucka penieHus 3a1a4 (0T TPeOOBAHUS K YCIIOBHIO
1 OT yCJI0BUS K TpeOOBaHMIO);

®  MOJEIMPOBATh PACCYKACHHUS MIPU OMCKE PEHICHHUS 33124 C IOMOIIBIO Tpad-CXeMBbI;

®  BBIJICNIATH ATAIBI PEUICHUA 337a4H U COJCPKaHNE KaXKJOTO ATara;

e yMeThb BBHIOMpPATh ONTHUMAJBHBIA METOJA pEIICHHWs 33Ja4d U OCO3HaBaTh BBIOOD
METOJ]a, pacCMaTpUBATh PA3JIMYHbIE METOJbI, HAXOJWUTh pa3Hble pPEUICHHUS 3a1aud, ecCld
BO3MOJKHO;

®  AHANM3UPOBATH 3aTPYAHEHHUS MPH PEIICHUH 3a/1a4;

®  BBINOJHATH PA3JIMYHBIC MMPEOOpPa30BaHUsS IMPEUIOKEHHOW 3a/aud, KOHCTPYHPOBAThH
HOBBIC 33/1a41 U3 JJAHHOM, B TOM YHCIIe OOpaTHEIE,

®  UHTEPNPETHPOBATH BBIUUCIUTEIBHBIE pPE3YJIbTaThl B  3ajJade, MCCIENOBATh
MOJTydEHHOE pEIIeHUEe 3a1auu;

®  AHATM3UPOBATH BCEBO3MOXKHBIE CUTYAI[H B3aMMHOTO PACIIOJIOKEHUS IBYX 00BEKTOB
Y M3MEHEHHE UX XapaKTEPUCTHK MPH COBMECTHOM JIBIKEHHU (CKOPOCTH, BPEMs, PACCTOSIHUE)
NP PEIICHWH 3aJad Ha JBIKCHHUE JIBYX OOBEKTOB KaK B OJHOM, TaK W B IPOTHUBOIOJOKHBIX
HaTpaBJICHUSAX;

®  JCCleoBaTh BCEBO3MOXHBIE CUTYAIlMH NIPU PEUICHUH 3a/1a4 Ha JBU)KCHHUE IO PEKe,
paccMaTpUBaTh pa3HbIe CHCTEMBI OTCUETA;

e  pemath pa3HOOOpPA3HBIC 3a/1aUl «HA YaCTH,

e pemiath U 000CHOBBIBATH CBOE PEllIEHUE 3ajau (BbIIEIATH MAaTEMaTUUECKYIO OCHOBY)
Ha HaX0XJ/IEHUE YaCTH YMCIIa U YUCIIA TI0 eT0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA ApoOH;

® 0CO3HABaTh W OOBSACHATH WIACHTUYHOCTH 3aJ[ad PA3HBIX THIIOB, CBS3BIBAIOIINX TPU
BEIMUYUHBI (Ha paboTy, HA TIOKYNKH, Ha JBW)KCHHE), BBIICISATH ATH BEIMYHHBI M OTHOIICHUS
MEXIy HAMH, TNPUMEHATh WX TpPH pEIIeHHH 3a1ad, KOHCTPYHPOBaTh COOCTBEHHBIC 3aad
YKa3aHHBIX TUIIOB;

e  BIAJETh OCHOBHBIMHU METOJAMH PEIICHUS 33]]a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIIHH;

e  pelmaTth 3a/1la4d HA MPOLIEHTHI, B TOM YHCIIE, CIIOKHbIE IIPOIEHTHI ¢ 00OCHOBAHHUEM,
WCIIOJIb3YsI pa3HbIE CIIOCOOHI;

e  pelaTth JIOTUYECKHE 33aJa4l Pa3HBIMHU CIIOCOOAMH, B TOM YHUCIIE, C ABYMS OJIOKaMU U
¢ TpeMs OJIOKaMH JTaHHBIX C TIOMOIIBIO TAOJIHIT,

e pemath 3aJaud O KOMOMHATOpPHKE M TEOPUU BEPOATHOCTEH HA OCHOBE
WCIO0JIb30BAHUS N3YUYEHHBIX METOJIOB U 0O0CHOBBIBAThH PEILICHHE;

®  pellaTh HECJIOXKHbIE 337a4u TI0 MaTEMaTHUYEeCKON CTaTUCTHKE;

e OBJAJIETh OCHOBHBIMH METOJAaMU PELICHHS CIOKETHBIX 3a7ay: apu(pMeTHUYECKHi,
anredpanveckuii, nepedop BapuaHTOB, T€OMETPUUYECKHM, TpadUUeCcKUil, IPUMEHATh UX B HOBBIX
10 CPAaBHEHUIO C U3yYCHHBIMU CUTYAIUSX.

B noBcegHeBHOIM KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:

e BBIJCHATH MPU pEHICHUH 3aJa4 XapaKTepUCTUKU paccMaTpUBaeMoOd B 3ajaye
CUTYyallud, OTJINYHBbIE OT peajbHBIX (T€, OT KOTOPBIX a0CTParupoBajMCh), KOHCTPYHPOBATH
HOBBIE CHUTYallUd C YYE€TOM OTHX XapaKTEepPUCTHK, B YACTHOCTH, IMpPH pELICHHH 3a7ad Ha
KOHIIEHTPALIMHU, YIUTHIBATh TUIOTHOCTH BEIIECTBA;

e  peliath U KOHCTPYUPOBATH 337[a4d Ha OCHOBE PaCCMOTPEHHS PEalbHBIX CUTYallUi, B
KOTOPBIX HE TpeOyeTCsl TOYHBIN BHIUMCIUTEIbHBIA PE3yiIbTarT;

e  pemiaTh 33Jja4 Ha JABMXKEHHE IO PEKe, paccMaTpUBas pa3Hble CUCTEMBI OTCUETA.
CTaTHCTHKA M TeOpHUsl BEPOSITHOCTEH

e  OmnepupoBaTh MOHATUSAMU: CTOJOYATHIE U KPYrOBbIe AUATPAMMBbI, TAOIUIIbI TAHHBIX,
cpeaHee apudMeTHUecKoe, MeauaHa, HauOoJblllee M HaMMEHbIlee 3Ha4eHUsl BBIOOPKH, pa3max
BBIOOPKH, AUCHIEPCUS U CTaHJIAPTHOE OTKJIOHEHHE, CllyyaiiHas H3MEHUYHUBOCTb;

®  u3BJIEKaTh HH(OpPMaIINIO, TPEACTABICHHYIO B Ta0NUIIaX, HA AUAarpaMMax, rpadukax;

®  COCTaBIJISITH TAOJUIIBI, CTPOUTH AUArPaMMBbI U TpadUKu Ha OCHOBE JAHHBIX;



® ONepHpOBaTh NOHATHAMH: (DaKTOpuaN dYHCIa, MEPEeCTaHOBKM M  COYETaHUS,
TpeyroybHUK [lackais;

®  TPUMEHSTH MPABUIO IPOU3BEACHUS MIPH PEIICHNH KOMOMHATOPHBIX 3a/1a4;

® ONEpHpPOBATH MOHATUSAMH: CIYYAHHBIH OMBIT, CIy4ailHBIA BBIOOP, HCIIBITAHHE,
3JIEMEHTapHOE CIIydailHOe CoObITHE (MCXOJ), KIACCHYECKOE OMNpelesieHue BEPOATHOCTHU
CIIy4aifHOTO COOBITHS, OTIEPALIUU HAJl CIIyYallHBIMH COOBITUSIMU;

®  [IpEACTaBIATh MHPOPMALUIO C IOMOIBIO KpyroB Jiiepa;

e  pelarh 3a/1a4i Ha BBIYHUCICHUE BEPOSATHOCTH C MOJICYETOM KOJMYECTBA BApUAHTOB C
ITOMOIIBI0O KOMOMHATOPUKH.
B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  U3BJIEKaTh, HHTEPIPETUPOBATH U MPEOOPA30BHIBATh MH(POPMAINIO, IPEICTABICHHYIO
B TabiuIax, Ha AMarpaMMax, rpadukax, OTpakarollyl0 CBOWCTBA U XapaKTEPUCTUKU PeaTTbHBIX
MPOLECCOB U SIBJICHUI;

®  OmpeleNsITh CTATUCTUYECKHE XapaKTEePUCTUKU BBIOOPOK MO TabiuiiaM, Juarpammam,
rpadukam, BBITIOJIHATE CPABHEHHUE B 3aBUCUMOCTH OT LI€JIM PEUICHUS 3a/1a4H;

®  OLEHMBATh BEPOSTHOCTh PEATIbHBIX COOBITUHN U SBJICHUM.
Hcropusi MaTemaTuKH

e XapakTepu3oBaTh BKJIaJ BbIJAIOIIMXCS MaTEMaTUKOB B pa3BUTHUE MaTeMaTUKH U
MHBIX HAy4YHBIX 00JsacTei;

e [IOHMMAaTh POJIb MaTEMAaTHKH B pa3BuTUU Poccuu.
MeToabl MaTEeMATHKHU

e Ucrnonb3ys U3ydyeHHBbIE METOJbl, TPOBOJUTH JOKA3aTE€NbCTBO, BBIMOJIHSTH
OTIPOBEPIKEHUE;

e  BbIOMpATh U3YYEHHBIE METOJbl U UX KOMOMHAIMM JJISl PELIeHUs MaTeMaTHYeCKUX
3az1a4;

® HCIOJIB30BATh MAaTEMaTUYECKUE 3HAHUSA MU ONMCAHHA 3aKOHOMEPHOCTEH B
OKPYKAOILEN JEUCTBUTEIBHOCTH U IIPOU3BEICHUAX NCKYCCTBA;

® IIPUMEHATH IIPOCTEHIINE IIPOrPaMMHBIE CpencTBa u JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEILICHUH MAaTEMATUYECKUX 3a1a4.



COJEPKAHUME YYEBHOT' O IIPE/IMETA
Auredpanyeckue BbIpakeHHs

BripaxkeHus ¢ nepeMeHHbIMU. 3HaYEHUS BHIPAKEHUS C IEPEMEHHBIMU. JlOITyCTUMBbIE 3HAUEHUS
nepeMeHHbIX. ToxnecTBo. ToxkaecTBeHHBIE TPe0Opa30BaHUs ANreOpanIeCKUX BHIPAKCHHIA.
JlokazaTeabCTBO TOXK/IECTB.

CreneHb ¢ HaTypalbHbIM NOKa3aTeneM U e€ cBoiictBa. OaHowieHbl. OHOWIEH CTaHIaPTHOTO
Buja. Crenenb ogHOWIeHAa. MHoOrouseHsl. MHOrousieH cranapTHoro Bujaa. CreneHb
MHorowieHa. Cll0)KeHHEe, BBIUNTAaHUE U YMHOKEHHE MHOTOWIEHOB. DOPMYJIbl COKPAILIEHHOTO
YMHOXEHUS: KBAJPaT CyMMBI U KBaJIpaT Pa3HOCTH JBYX BBIPAKEHUH, IPOU3BEICHUE PA3HOCTH U
CYMMBI JIBYX BbIpa)keHUH. Pa3iorkeHne MHOTO4IeHa Ha MHOKHUTEIU. BriHeceHne o01iero
MHOHTENS 3a CKOOKH. MeTo rpynnupoBku. PasHOCTh KBaJlpaToB ABYX BelpaxkeHuil. Cymma u
pa3HOCTh KyOOB /IBYX BbIpaskeHuH. KBangpaTHelii TpéxusneH. KopeHb kBapaTHOTO TpEXUIEHA.
CpoiicTBa KBaJIpaTHOTO TpéxuwieHa. Pa3o)keHne KBaJpaTHOTO TPEXUIEHA Ha MHOKHUTEIH.
Paumonansueie Beipaxkenus. Llenbie Beipaxkenus. J[poOHbie BeipakeHus. ParnonanbHas 1po0b.
OcHOBHOE CBOMCTBO palMOHaIbHOM Apoou. ClioKeHue, BBIUYUTAHUE, YMHOKCHHUE U JICTICHUE
panoHaNbHBIX ApoOeii. Bo3BeneHne panmoHaIbHBIX Ipo0Oei B CTeeHb. TOXISCTBEHHBIE
npeoOpa3oBaHus PAMOHATLHBIX BeIpakeHUH. CTeneHp ¢ 1eIbIM IMOKa3aTeleM U €€ CBOWCTBaA.
KBanparusie kopau. ApudmMernyeckuii KBaJpaTHbIN KOPEHb U €ro cBOICTBa. TOXIECTBEHHbIE
npeoOpa3oBaHMsl BEIPAKEHUI, coAepKalluX KBaJApaTHbIe KOPHU.

YpaBHeHust

VYpaBHeHHus ¢ 0HOM nnepeMeHHol. KopeHb ypaBHeHMs. PaBHOCHIIbHBIE ypaBHEHUA. CBOMCTBA
YpaBHEHUH C OJJHOM NEPEMEHHOMN. YpaBHEHHE KaK MaTEMATHYECKasi MOJACIIb PeAIbHOMN
CUTYAaLINH.

JIuneitnoe ypaBHenue. KBanpatHoe ypaBHenue. @opmyra KOpHEW KBaApaTHOTO YpaBHEHUS.
Teopema Buera. PartnonansHbie ypaBHEHUs. PelieHne pannoHanbHbIX YPaBHEHUM, CBOASIIUXCS
K JINHEWHBIM WJIM K KBaJIPAaTHBIM YpaBHEHMM. PelieHre TeKCTOBBIX 3a/1a4 C MOMOIIBIO
palMOHAIBHBIX YPABHEHHUIA.

D yHKUUHA

OyHKIHMOHATbHBIE 3aBUCUMOCTU Mex 1y BennunHamu. [lonstue pynkiuu. OyHKIusA Kak
MaTeMaTH4ecKas MOJeJb peajabHoro npouecca. O6maacTb onpeeneHus u 001acTb 3HaUCHUS

¢dbyakuun. CrnocoOsl 3aaanus GpyHkiuu. ['paduk dyakuun. OyHknus y= x , €€ CBOICTBA U
rpaduk. OyHKIMSA 00paTHOM NMponopuroHaNbHOCTH U €€ Tpaduk. KBagparnunas ¢pyHnkuus eé
CBOJCTBaA U rpaduk.

Yucsi0Bble MHOKECTBA.

MHosxecTBa u ero 3nemMeHTbl. CriocoObl 3aanus MHOKecTB. PaBHbIe MHOXecTBa. [lycToe
MHOXkecTBO. [lonMHOkecTBO. Onepanu Hag MHOKecTBaMU. MutrocTpanysi COOTHOIIEHUM
MEK/ly MHOKECTBAMH C MIOMOUIBIO AUarpaMm Jiiepa. MHOkecTBa HATypaJIbHbIX, LEJIBIX U
paloHaIbHBIX uncen. PanmonansHoe YuCiio Kak ApoOb m/n, rae m € Z, n € N, 1 Kak
O0eckoHeyHas nepuoandeckas apoOb. [Ipencrasnenue 00 uppauoHaibHOM Yrcie. MHOXECTBO
JnercTBUTENbHBIX uncen. [IpeacraBnenue qeiiCTBUTENFHOTO YUCHIa B BUJIE OECKOHEYHON
HEMepUOINUecKol aecaTudHon aApodu. CBsi3p Mexay MHOkecTBamu N, Z, Q, R.

Aure0pa B HCTOPHYECKOM Pa3BUTHH

OTKpbITHE UppAIIHOHATBHOCTH. V3 HCTOpHH BOZHUKHOBEHHUS (DOPMYIT IJIs PEelIeHUs] ypaBHEHU I
3-it u 4-ii creneneil. Victopus pa3BuTHs NOHATHS QYHKIUN

JI.®. Maruaunxkuit. [1JI. YeOsimes. I1. depma. P. lekapt, H. Koamoropos, ®@. Buer. Ditnep, H.
Tapranss, /. Kopaano, H. A6ens, b. [1ackans, JI. [Tuzanckuii, K. I'aycc.



TemaTu4yeckoe IIIAHUPOBAHUE

(mo 3 yaca B Henenmo B § kiaccax. Bceero 3a rog oOyuenus 105 yacoB)

No Kiacc Paznen, tema KommuecTBo
4acoB
1. 8 PannonanbHbIe BbIpayKeHUS 44
2. 8 KBagparusie kopHu. JlefiCTBUTEIBHBIE YNCTIA 25
3. 8 KBanparusie ypaBHEHUS 26
4. 8 [ToBTOpEHUE U cucTemaTH3aus yueOHOTO MaTepuana 10
Uroro: 105
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