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AHHOTauMs K padoueii nporpamme

Pabouas mporpamma yuyeOHOro mpenmera «AmnreOpa» COCTaBlieHa B COOTBETCTBHUH C
TpeboBanusiMu DenepanbHOr0 TOCYIapCTBEHHOIO 00pa30BaTENbHOTO CTAaHAApPTa OCHOBHOTO
obmero obpazoBanus (mpukaz MunucrepcTBa oOpa3zoBanus u Hayku PO or 17.12.2010 r. Ne
1897), ¢ yuérom IlpumepHoii mporpaMmsl 1o yueOGHOMY npenMeTy «MaTtemaTtukay, 0100peHHOI
permieHrueM ¢eaepalbHOr0 y4eOHO-METOAMYECKOT0 OO0BEAMHEHUSI 10 00IeMy 00pa30BaHHIO
(mporokon ot 8 ampens 2015 r. Ne 1/15), mva ocHoBe OCHOBHOW 00pa30BaTeIbHONU MPOTrPAMMEI
ocHoBHOro0 00mero oopazosanuss MbOY COII Ne 14 u aBTopckoit mporpammsl A.I'. Mep3isik,
B.b. Ionouckuii, M.C. Axup: [Iporpammsr 5-11 kmaccel. M.: Benrana-I'pad,2018.-152¢

PaGouas nporpamma mno anredpe opueHTHpOBaHA Ha 00YHAIOIIUXCS 8 KJIACCOB.
YpoBeHb uzydeHus npeamera — 6a3oBbiil. TeMarnueckoe IIaHuPOBAaHUE PACCUYUTAHO Ha 3
yueOHBIX Yaca B HeJlemto, uTo cocTaBisger 105 ydeOHBIX yacoB B roa. [IporpamMma peanuzoBana
MOJTHOCTBIO 32 CYET 00BETUHEHUS TEM Ha TIOBTOPEHHUE.

OOyuenue anreOpe B OCHOBHOM IIKOJIE HAIIPABICHO Ha JOCTI)KCHUE CIEIYIOIIUX Yeneil.
- (dopmHpOBaHKE TPEACTABICHUI O MaTeMaTHKe KaK YacTH O0IIEYEeTIOBEYECKON KYIbTYPHI, O
3HAYUMOCTU MaTEeMaTUKH B PA3BUTHUU [IUBUJIM3AIMH U COBPEMEHHOTO OOIIIECTBA;
-pa3BUTHE JIOTUYECKOTO M KPUTHYECKOTO MBIIUICHUS, KYJIbTYPBl pPEYH, CIHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;
-OBJIAJICHUE MAaTEMAaTWUYCCKMMH 3HAHMSAMU W YMEHHSIMH, HEOOXOAMMBIMH JUISI TPOJOJDKCHHUS
00pa3oBaHus, U3YYCHHS] CMEKHBIX JUCLIUILINH, IPUMEHEHHSI B IOBCEAHEBHON KHU3HU.

JUis mocTiXKeHHs TOCTAaBICHHBIX LeNeld B 8 Kimaccax HEOOXOJMMO pEIIeHHE CIETYIOUIIX
3a/au:

® U3YYUTH CBOICTBA U rpadUKH FIEMEHTAPHBIX (DYHKIIHIA, HAYYUTHCS HCIIOJIB30BATh

byHKIMOHATBHO-TpadUUECKre MPEICTaBICHUS IJIsl ONMCAHUS U aHAIHM3a PeabHbBIX
3aBUCHUMOCTEH;

® Ppa3BUTH JIOTHUECKOE MBIIIJICHHE U PeYb — YMEHHS JIOTHYECKH 00OCHOBBIBATH CYXKICHUS,

MPOBOANTHL HECIOKHBIE CHUCTEMATHU3allMK, WPUBOAUTH MPUMEPhl M KOHTPIPUMEPHI,

UCTIOJIB30BaTh PA3JIMYHBIC S3BIKM MAaTEeMaTHKH (CIOBECHBIN, CHMBOIMYECKHH, TpadUIecKuii)

JUTSL UJUTFOCTPAIIH, MHTEPIIPETAINH, apTYMEHTAIlUU U I0Ka3aTeIbCTBa;

e chopmupoBaTh TpeACTaBICHUS 00 M3y4aeMBIX MOHATHSX W METOJaX KaK Ba)KHEHIINX

CpeACTBaX MaTEMAaTUYECKOTO MOACTHUPOBAHUS PEATHHBIX IPOIIECCOB U SIBICHUH;

e (hopMHUPOBATH 3HAHUS O KBAJAPATHBIX YPAaBHEHUSIX U CIIOCO0AX MX PELICHUS;

® pa3BUTh yMEHHE PaboOTaTh C Yy4EOHBIM MAaTEeMAaTHYECKUM TEKCTOM, TOYHO U I'PaMOTHO

BBIpaXXaTh CBOM MBICIH C MPUMEHEHHEM MaTeMaTH4eCKOW TEPMUHOJIOTHU W CHMBOJIHKH,

TIPOBOJIUTH JIOTHUECKUE 0OOCHOBAHMSI, JOKA3aTEIbCTBA MATEMATUIECKUX YTBEPKICHUH;

e co3aarth ¢yHOAMEHT Ui MaTeMaTU4YeCKOTO pa3BUTHSA, (OPMHUPOBAHUS MEXaHU3MOB

MBIIUICHUS, XapaKTePHBIX JIJIs1 MAaTEMaTUYECKON e TeIbHOCTH.

Jls1 BBITIOJTHEHUST BCEX BUIOB OOywaromux pabot mo anredpe B 8 kinaccax B YMK

HMeKTCcH y4eOHHK, yueOHbIe oco0ust:

1. Anrebpa — 8 kiacc: y4eOHHK I yHaIuxcst 001meo0pa3oBaTeNbHBIX yupexkaennit/ A.T.
Mep3nsk, B.b.Ilononckuit, M.C.fIkup. — M.: Benrana — I'pag, 2017.

2. Anre6pa — 8 kiacc: meroanueckoe nocodue/ E.B.bynko, A.I'. Mep3isik,
B.B.ITonouckuii, M.C.Skup. — M.: Bentana — I'pad, 2017.

3. Maremaruka: nporpammsl: 5-11 kiaccel / A.I'. Mep3nsk, B.b.Ilononckuit, M.C. Skup. —
M.: Benrana — I'pag, 2018.



JIMYHOCTHBIE, METAIIPE/IMETHBIE U INPEJMETHBIE
PE3YJIbTATbBI OCBOEHHUS YUYEBHOI'O IIPEIMETA
JlesTenbHOCTh 00pa30BaTENBHOTO YUPESKICHUS B OOyYEHHMM MaTeMaTHUKe JOJDKHA OBITh

HaIrpaBJICHA Ha JOCTUKCHHUC O6yLIaIOH_II/IMI/IC${ CICAYIOIIUX JIUHYHOCHHbBLX PE3)/ibmamaoe.

1.

JIMYHOCTHBIMHU Ppe3yJIbTaTaMU U3y4YeHUs rpeamera «MaTeMaTHKa» SIBISIOTCS:
Poccuiickas rpaxnaHckas WIEHTHUYHOCTb (IATPUOTH3M, YBaxkeHue K OrteuecTBy, K
npouuioMy u HaCTOAIICMY MHOI'OHAlTUOHAJIBHOI'O HapoJa POCCI/II/I, YYBCTBO
OTBETCTBEHHOCTH W Joira mnepen PoauHoil, naeHtudukamnus ceds B KauecTBE T'pa)kTaHUHA
POCCI/II/I, CY6’beKTI/IBHaSI S3HAYUMOCTb HCIIOJIB30BaHUA PYCCKOI'O A3bIKa M A3BIKOB HApPOIOB
Poccun, ocozHaHume W OIIyIIEHHE JIMYHOCTHOM CONPHUYACTHOCTH CYAb0E POCCHICKOTO
Hapoza). Oco3HaHHE ATHUYECKOW NPHHAJICKHOCTH, 3HAHWUE HCTOPUH, S3bIKA, KYJIbTYPHI
CBOEr0 HapoJa, CBOETO Kpas, OCHOB KyJIbTypHOrO Hacienuss HaponoB Poccum wu
YeJoBeYecTBa (MICHTUYHOCTh YEJIOBEKa C POCCHUICKONH MHOTOHAIMOHAIBHOW KYJIBTYPOH,
CONNpUYaCTHOCTh HMCTOpPHU HAPOJAOB MW TOCYyAApCTB, HAXOAWBIIUXCA Ha TCPPHUTOPHU
coBpeMeHHOM Poccun); uHTepuopu3alusg TIyMaHUCTUYECKHX, JEMOKPAaTHYECKUX U
TPaJMLIMOHHBIX LEHHOCTE MHOI'OHALMOHAJIBHOIO poccuiickoro obmecta. OCO3HaHHOE,
YBOKHUTEIBHOE U J00pOXKenaTelbHOE OTHOIICHHE K WCTOPHH, KYJIbType, PEIuruu,
TPaJAMULUAM, S3bIKaM, IEHHOCTSIM Hapo10B Poccuu 1 Hapo10B Mupa.

["'0TOBHOCTH M CIIOCOOHOCTH OOYYAFOIIUXCS K CAMOPA3BUTHIO U CAMOOOPa30BAHHIO HA OCHOBE
MOTHBAIMK K OOYYCHHIO U TO3HAHHUIO; TOTOBHOCTh U CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY H
MOCTPOCHUIO  JaJbHEHIIe WHAMBUIYyaJIbHOM TpaekTopun oOpa3oBaHusi Ha 0ase
OPUCHTUPOBKM B Mupe mnpodeccrii u NpodhecCHOHAIBHBIX MPEANOYTCHHH, C Y4YETOM
YCTOHYHMBBIX TIO3HABATEIHLHBIX HHTEPECOB.

Pa3BuToe MOpajibHOE CO3HAHHME W KOMIIETEHTHOCTh B PEIIEHHH MOpPAJIbHBIX MPOOJeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (hopMHpOBaHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBE/ICHUs, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHBIM IMOCTYIIKaM
(crrocoOHOCTH K  HPaBCTBEHHOMY  CaMOCOBEPIICHCTBOBAHHMIO; BEPOTEPIHMOCT,
YBOXHUTEIHbHOE OTHOIIEHHWE K PEJIUTHO3HBIM UYBCTBAM, B3TJISAaM JIIOJEH WM UX
OTCYTCTBHIO; 3HAaHHWE OCHOBHBIX HOPM MOpAJIH, HPABCTBCHHBIX, JIyXOBHBIX HJICAIOB,
XpPaHUMBIX B KYyJAbTYpPHBIX TpPaTUIUsAX HapoIoB Poccuu, TOTOBHOCTh Ha HMX OCHOBE K
CO3HATECIILHOMY  CaMOOTPAaHWYCHHWIO B  TIOCTYNKaX, [MOBEACHUH, PACTOYUTEIHHOM
noTpeduTensCTBE; CHOPMUPOBAHHOCTH TMPEACTABICHUNH 00 OCHOBaX CBETCKOW OSTHKH,
KYJIBTYPBl TPAJUIHOHHBIX PEJIUTHI, UX PO B Pa3BUTHH KYJIBTYPHl U UCTOpHH Poccuu u
YeII0BEYeCTBa, B CTAHOBICHUH T'PaXIaHCKOTO OOIIECTBA U POCCUNMCKON TOCYAapCTBEHHOCTH;
MOHMMAaHWE 3HAYCHUs HPABCTBEHHOCTH, BEPHI M PEIUTHH B KU3HU YEIIOBEKa, CEMbU W
obmiectBa). ChOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YUEHHUIO; YBAKUTEIHHOTO
OTHONICHHS K TPYIy, HATMYHE OIBITA y4acTHsI B CONMAIBHO 3HAUMMOM Tpyzae. Oco3HaHme
3HAUEHUSI CEMBbH B >KM3HHM UYEJIOBEKa M OOIIECTBA, MPUHSATHE IIEHHOCTH CEMEWHOU KU3HH,
YBOXHTEIHHOE U 3a00TIMBOE OTHOIICHHE K YICHAM CBOCH CEMBH.

CdopMUpPOBaHHOCTH IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKH W OOIICCTBEHHOH TPAKTHKH, YYUTHIBAIOIIETO COIHAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOTO00pa3nue COBPEMEHHOTO MUPA.

Oco3HaHHOE, YBOKHUTEIBHOE U J0OpOXKEIATSIIbHOS OTHOIICHHE K JPYrOoMy YelOBEKY, €ro
MHEHUIO, MUPOBO33PEHUIO, KYIbType, S3BIKY, Bepe, TPaKIAaHCKON mo3uiuu. ['0TOBHOCT U
CIIOCOOHOCTh BECTH JHAJIOT C JAPYTMMH JIFOJABMH W JIOCTHTaTh B HEM B3aMMOIIOHMMAHUS
(unentudukanus cebs Kak TOJHOMPABHOTO CyObekTa OOIIeHUs, TOTOBHOCTH K
KOHCTPYMPOBaHUIO 00pa3a mapTHepa 10 JUAIOTY, TOTOBHOCTh K KOHCTPYHUPOBAHUIO 00pasa
JOMYCTUMBIX CIIOCOOOB JHANIOTa, TOTOBHOCTh K KOHCTPYHPOBAHUIO TpoIlecca AMAiora Kak
KOHBEHITMOHUPOBAHKS HWHTEPECOB, TMPOIEAYP, TOTOBHOCTH M CIIOCOOHOCTH K BEICHHUIO
IIEPEroBOPOB).



6.

OCBOEHHOCTh COIMATBHBIX HOPM, IPAaBUJI MOBEACHHS, poJiel U (HOpM COLMATIBHOM KU3HU B
rpynnax 4 cooOlecTBax. Y4acTHe B IIKOJbHOM CaMOYIPABICHUH U OOIIECTBEHHOH KU3HU B
Ipelenax BO3PAaCTHBIX KOMIETEHIMH C yYeTOM pEruOHalbHBIX, 3THOKYJbTYPHBIX,
COLMAIBHBIX M 3KOHOMHYECKUX OCOOeHHOcTel ((popMHpOBaHME NOTOBHOCTH K YYacTHIO B
IIPOLIECCE YMOPSAOYEHUS] COLMAIBHBIX CBS3€M M OTHOILIEHUH, B KOTOPbIE BKJIIOYEHBI U
KOTOpbIE (POPMUPYIOT CaMM ydalliecs; BKIOYEHHOCTb B HEMOCPEICTBEHHOE IPAXKAAHCKOE
y4acTHe, TOTOBHOCTh YYacTBOBATh B JKU3HEAEATEILHOCTH MOAPOCTKOBOTO OOIIECTBEHHOTO
00BbEeIMHEHUS, IPOTYKTUBHO B3aMMO/AECHCTBYIOLIETO C COLMAIBHON CPEeloi U COLMaIbHBIMU
UHCTUTYTaMU;HIeHTH(UKanus ce0si B KauecTBe CyObEKTa COIMANIBHBIX IMPeoOpa3oBaHMUM,
OCBOCHHME KOMIIETEHTHOCTEH B c(epe OpraHU3aTOPCKON NEesATEIbHOCTH; MHTEPUOPHU3ALMS
LIEHHOCTEN CO3MJATEIbHOTO OTHOILICHMs K OKpPYXKalolled IEeHCTBUTEIBHOCTH, LIEHHOCTEH
COLIMAJIBHOTO  TBOPYECTBA, LICHHOCTH  IPOAYKTHMBHOM  OpraHU3allud  COBMECTHOMU
JESATEIbHOCTH, CaMOpeallu3allud B TPYNIE W OpraHu3aliM, LEHHOCTH «Ipyroro» Kak
PaBHOIPABHOIO MapTHepa, (GOpMHUpPOBaHME KOMIIETEHLUH aHanu3a, HPOEKTHUPOBAHUS,
OpraHu3alii  JEATETBbHOCTH, pPe(ICKCHH W3MEHEHHH, CHOCO0OB B3aMMOBBITOIHOTO
COTPYAHUYECTBA, CIIOCOOOB peann3aluu COOCTBEHHOIO JINJIEPCKOr0 MOTEHIMANIA).
C¢hopMHPOBAaHHOCTH IIEHHOCTH 30POBOTO M 0€30MacHOro o0pasa >KU3HHU; HHTEPHOPU3AIMS
IOpaBUI MHIUBUAYAJIBHOIO M KOJUIEKTMBHOIO O€30IIaCHOTO IOBEAEHHUS B Ype3BbIUANHBIX
CUTYalUsAX, YTPOXKAIOUIMX KU3HU U 30POBBIO JIIOJIEH, IPaBUII MTOBEACHUS Ha TPAHCIIOPTE U
Ha JIOpOrax.
Pa3BUTOCTB 5CTETMYECKOIO CO3HAHUS YEPE3 OCBOCHUE XY O0KECTBEHHOTO HACIEANs HAPOAOB
Poccum u Mupa, TBOpUECKOW JEATEIBHOCTH 3CTETMUYECKOrO Xapakrepa (CIOCOOHOCTb
IOHMMATh XYAO0XKECTBEHHbIC IPOU3BEIACHMS, OTPaKAIOLIME pa3HbIe STHOKYJIbTYPHbBIE
TpaguLMK; cHOPMUPOBAHHOCT OCHOB XYJ10’KECTBEHHOM KYJIbTYphl 00yYaIOLIUXCS KaK 4acTH
uX o0mel TyXOBHOW KyJNbTYpbl, Kak 0co00ro cmnocoba IMO3HAHUS >KU3HU U CPENCTBa
OpraHu3aly OOIEHUS; S3CTETHUECKOE, SMOLMOHATIBHO-IIECHHOCTHOE BUJICHUE OKPYKAIOLIEro
MHUpa; CIIOCOOHOCTh K 3MOLMOHAIBHO-IIEHHOCTHOMY OCBOCHHMIO MHUPA, CaMOBBIPAXKEHUIO U
OpUEHTAllMM B XYJOKECTBEHHOM W HPAaBCTBEHHOM IPOCTPAHCTBE KYJIBTYpbI; YBAXKECHHE K
UCTOPUU KYJIbTYpbl cBoero OTeuecTBa, BHIPAKEHHOM B TOM YHUCJIE€ B MOHUMAHUU KPacOThI
4eJoBeKa; MOTPeOHOCTh B OOLIEHMH C  XYIOKECTBEHHBIMHM  INPOU3BEICHMSIMHU,
c(OpMUPOBAHHOCTh AKTUBHOI'O OTHOILIEHUS K TPAJULHUAM XYJI0’KECTBEHHOM KYJIbTYpbI Kak
CMBICIIOBOM, 3CTETUYECKON U JIMYHOCTHO-3HAYUMOM IIEHHOCTH).
CdopMHpOBaHHOCTH OCHOB 3KOJOTMYECKON KYJIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBILIUICHHS, HAJIUYHME OIBbITa 3KOJOTMYECKH OPUEHTUPOBAHHOU
pedIEKCUBHO-OLIECHOYHOW U TMPAKTUYECKOM JEeATENIbHOCTH B JKU3HEHHBIX CHUTYaIUsX
(TOTOBHOCTb K HCCIJIEZIOBAaHUIO MPUPOJBI, K 3aHATUSAM CEIbCKOXO3SIHCTBEHHBIM TPYIOM, K
XYyJ0’KE€CTBEHHO-3CTETUUECKOMY OTPa’K€HUIO MPUPOJbL, K 3aHATUAM TYPU3MOM, B TOM UHUCIIE
HKOTYPU3MOM, K OCYILIECTBIIEHUIO IPUPOIOOXPAHHOM J1EATENBHOCTH).

MeranpeaMeTHbIMHM pe3yJbTaTaMM H3Yy4YeHHs mnpeamera «Marematuka» SBISIOTCS

(YY]D).

1.

PeryasituBubie YY /|

YMeHue caMoCTOATEIbHO OMPENENTh LEeIH OOY4YeHHUs, CTaBUTh U (HOPMYIHpPOBATH HOBBIE

3a/1a4i B ydeOe W MO3HABATENbHON NEATEIbHOCTH, pa3BUBaTh MOTHUBBI U MHTEPECHI CBOCH

MO3HABATENIbHON JesiTeTbHOCTH. OOYJarOIIHIICS CMOXKET:

v/ aHaJIM3UPOBaTh CYIIECTBYIOIIUE U IUIAHUPOBATE OyAyIHe 00pa30oBaTeIbHbIE PE3YIIBTATHI;

v HIeHTH(GHUIUPOBATH COOCTBEHHBIE TPOOJIEMBI M ONPENEIATH TJIAaBHYIO IIPOOJIEMY;

v’ BBIJIBUTaTh BEPCHH DEIIEHHS TPOOIeMBI, (POPMYIHPOBATH THUIOTE3BI, IPEIBOCXHUIIATEH
KOHEUHBIN pe3ysbTarT;

v/ CTaBUTH MENb JEATENBHOCTH HA OCHOBE OIPEICICHHOW MpOOIEMBI U CYIIECTBYIOIINX
BO3MOKHOCTEIA;

v' (QopMmyiaupoBaTh YydeOHBIE 3aJayd KaK IIard JOCTH)KEHHS IIOCTaBIEHHON IIeJn
JeSITEIIbHOCTH;



v 000CHOBHIBATH II€JIEBBIE OPHMEHTUPBI U IPUOPUTETHI CCHIKAMHU Ha IIEHHOCTH, YKa3biBas U
000CHOBBIBas JIOTHYECKYIO TIOCIIEIOBATEIIBHOCTD IIIaroB.

YMeHue CcaMOCTOSTENbHO IUIAHUPOBAaTh MYTH JIOCTHIKEHHS IeJiell, B TOM YHCIE

aJIbTEPHATHBHBIC, OCO3HAHHO BHIOMpPATh HamOosee 3SPGEKTHUBHBIE CIOCOOBI PEIICHUS

y4€OHBIX Y M03HABATENbHBIX 3a4a4. OOyyarouuics CMOXKeET:

v’ ompenenaTh HEOOXOUMBIE JEHCTBHE(S) B COOTBETCTBHU C y4eOHOM M MO3HABATEIBHON
3a/1a4eil U COCTABIISATH AJITOPUTM UX BBITIOJTHEHUS;

v' 000CHOBBIBATH W OCYLIECTBIIATH BBIOOP Hamboiee >(PQPEKTHBHBIX CIIOCOOOB PEIICHHUS
y4eOHBIX U MMO3HABATEIbHBIX 33/1ay;

v’ OIpeNeNATh/HaXOUTh, B TOM YHCJIE€ M3 MPEIJIOKCHHBIX BapHaHTOB, YCIOBUS JUIS
BBITOJIHEHHS YU€OHOM U TO3HABATEIbHON 331a4H;

v/ BBICTpauBaTh >KMU3HEHHBIC IUIAHBI Ha KPATKOCPOYHOE Oyayiiee (3asABIATH Il€JE€BbIC
OpUEHTHUPHI, CTaBUTh aJCKBATHBIC UM 3aJla4dl W TMpeajiarath ICHCTBHS, YKasbiBas W
00OCHOBBIBaS! JIOTHYECKYIO TIOCIICI0BATEIILHOCT IIATr0B);

v’ BBIOMpATh U3 NPEUIOKEHHBIX BAPUAHTOB M CAMOCTOATENHHO MCKaTh CPENCTBA/PECYPCHI
JUTSL PEUICHUS 3a1a4H/TOCTHKCHHUS TICeITH;

v COCTaBJIATH IUIAH  pEUICHHs TpoOieMbl  (BBIMOJHEHUS  TPOEKTAa,  MPOBEICHHS
UCCIICIOBAHMS);

v/ OmpeeNnaTh MOTEHIMAIBHBIC 3aTPYJAHEHUS MPU PEIIEHHH y4eOHON M MO3HABaTENbHOM
3aJ]auu ¥ HAXOJUTh CPEJICTBA JUISl UX YCTPAHCHUS;

v/ OIUCHIBATH CBOM OIBIT, OPOPMIISS €r0 IS IE€PENaUn APYTUM JIIOAAM B BHIE TEXHOJIOTHU
pelIeHHs TPAKTHYECKHX 3a/1a4 ONPEACICHHOTO KJlacca,

v’ IUIaHMPOBATh U KOPPEKTHPOBATH CBOIO MHINBHIAYAILHYIO 00Pa30BaTEIbLHYIO TPAEKTOPHIO.

YMEHHE COOTHOCHUTh CBOM JCHCTBUS C IUIAHUPYEMBIMH pPE3YJIbTaTaMH, OCYLICCTBISATh

KOHTPOJIb CBOCH NEATENILHOCTH B MPOIIECCE TOCTHIKECHUS PE3yNIbTaTa, ONPENesTh COCOOBI

NEHCTBUH B paMKax NPEAJIOKEHHBIX YCIOBHH M TpPeOOBaHUH, KOPPEKTUPOBATh CBOU

JIEHCTBUSI B COOTBETCTBHH C U3MEHSIONICHCS cuTyannei. OOydaroImiicss CMOXKET:

v’ OIpeieNaTh COBMECTHO C TI€JaroroM MW CBEPCTHHKAMH KPUTEPHH IUIAHHPYEMBIX
PE3yaBTaTOB M KPUTEPUH OIICHKH CBOEH y4eOHOMW AEeITETbHOCTH;

v’ cHcTeMaTru3upoBaTh (B TOM YHCJIE BBIOMPATh NPHOPUTETHBIE) KPUTEPHH IUIAHUPYEMBIX
PE3yIBTATOB M OIICHKH CBOEH JIEATEIbHOCTH;

v\ orTOMpaTh HWHCTPYMEHTHI JUIS OIIEHWBAaHHWS CBOEH JIEATEIBLHOCTH, OCYIIECTBIATH
CaMOKOHTPOJIb CBOEH JESITETHHOCTH B PAMKaX MPEIOKEHHBIX YCIOBUH U TPeOOBAHMIA,

v/ OLIEHHWBaTh CBOIO JEATEIBHOCTh, apryMEHTHPYs TPHUYMHBI JOCTHKEHHS WM OTCYTCTBHS
IUTAHUPYEMOTO PE3yIbTaTa;

v’ HaxoJUTh JOCTATOYHBIE CPEJCTBA JUIS BHIOJHEHUS YUeOHBIX JAEHCTBHI B M3MEHSIONIEHCS
CUTYaIlMX W/WIIK TIPU OTCYTCTBUM TUIAHUPYEMOTO Pe3ysIbTara;

v pabotas 10 CBOEMY IUIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JIESATEILHOCTH Ha OCHOBE
aHaM3a WM3MEHEHWH CHUTyallid IS TIOJyYeHHs 3alIJaHUPOBAaHHBIX XapaKTEPUCTHK
MPOYKTa/pe3ynbTara;

v\ yCTaHaBIWBATh CBA3b MEXAY MOJIYYEHHBIMH  XapaKTEPUCTHKAMHM IPOAYKTa U
XapaKTePUCTUKAMU TIPOIecca NeATEeIHbHOCTH U TIO 3aBEPIICHUU ACSITENbHOCTH MpeaIarath
W3MEHEHHE XapaKTepPHCTHK TIpollecca IS TONyYeHHsS YIy4YIIEHHBIX XapaKTEPUCTHK
TPOJIYKTa;

v CBepsTh CBOM [CUCTBUS C MENBI0 M, NPH HEOOXOJMMOCTH, HCIPABIATH ONIMOKH
CaMOCTOSITENBHO.

YMeHHne OIeHMBAaTh IPAaBWJIBHOCTH BBHIMIOJHEHUS y4eOHOW 3amgayd, COOCTBEHHBIC

BO3MOXHOCTH ee perieHusi. O0yJaromuiicst CMOXeT:

v’ OmpenenaTh KpUTEPHUH MPABUIBHOCTH (KOPPEKTHOCTH ) BHITOJHEHUS YUeOHOM 3a/1a4H;

v/ aHaJIM3UpOBaTh U 0OOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTAPUS LIS
BBIMIOJTHEHUS y4eOHOM 3a/1aui;

v’ CcBOOOJIHO MOJIB30BATHCH BHIPA0OTAHHBIMU KPUTEPHSIMH OLIEHKH M CAMOOLIEHKH, HCXO/IS U3



LEJIM ¥ UMEIOIINXCSI CPEICTB, Pa3inyasl pe3ynbTaT U COCOOBI JeHCTBUH;

v/ OLEHWBATh MPOIAYKT CBOEH JEATENBHOCTH M0 3aJaHHBIM W/WIM CaMOCTOSITEILHO
OIpEEIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO IESTEIbHOCTH;

v 000CHOBBIBAThH JTOCTHXXUMOCTh €] BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLEHKH CBOHX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEUIHUX PECYPCOB;

v (DMKCHPOBATh U aHATM3UPOBATH IMHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIILTATOB.

Bragenne ocHOBaMM CaMOKOHTPOJIS, CAMOOLEHKHU, MPUHATUS PELIEHUN U OCYLIECTBICHUS

OCO3HAHHOTO BBIOOpA B yueOHOM M mo3HaBaTeIbHOW. OOYJarOIIHIICS CMOXKET:

v’ HalJI0aTh ¥ AHATM3UPOBATH COOCTBEHHYIO YUEOHYIO M O3HABATEIBHYIO JIESITEIBHOCTD U
JEeSTENIbHOCTD IPYruX 00y4yaroluXcs B IPOLIecce B3aUMOIIPOBEPKU;

v/ COOTHOCHTH peajbHBIC U IUIAHUPYEMbIC PE3YJIbTaThl MHANBHAYAILHOM 00pa30BaTEIbHOM

JESTENIbHOCTH U JeNIaTh BHIBOIBL;

[IPUHUMATD PELIEHUE B Y4EOHOM CUTyallul U HECTH 3a HETO OTBETCTBEHHOCTH;

CaMOCTOSITENIbHO OMNpPENENITh MPUUMHBI CBOETO YyCexa WIM Heyclexa W HaxXOAUTh

CIO0COOBI BBIX0/1a U3 CUTYallMU HEYCIIeXa;

v’ PETPOCIIEKTHBHO OIpPEIENATh, KaKue JICHCTBHUA I10 PEIICHUI0 Yyd4eOHOM 3amaud WIin
napamMeTpsl ATHX JEHCTBHH NPUBEIH K IMOJYYCHHIO HWMEIOIIETOCS MPOIYKTa ydeOHOM
NESITEIIbHOCTH;

v/ JIeMOHCTPUPOBATh TPUEMBI PETYISAIUN  NCUXODU3UOIOTHUECKUX/ IMOIMOHATBHBIX
COCTOSHUM Ui JOCTHKEeHUS d(dekra YCHOoKoeHUs (yCTpaHEHHUS SMOIMOHAIbHOU
HANpsHKEHHOCTH), A(PQeKTa BOCCTAHOBICHHS (OCIAOJICHUS TMPOSBICHUNA YTOMJICHUS),
s dexra akTUBU3AIKH (ITOBBIIICHUS TICUXO0(PU3UOIOTHICCKON PEaKTUBHOCTH ).
ITo3naBartenbubie YY /|

YMeHue omnpenensaTb IMOHATUS, CO3/laBaTh OOOOLIEHWs, YCTaHABIMBATh AHAJIOIHUHU,

KJaccu(UIUpOBaTh, CAMOCTOSITENIFHO  BBIOMPAaTh  OCHOBAHWS W KPUTEPUH  JIIS

KJaccu(uKaluy, yCTaHABIMBAaTh IMPUUYUHHO-CIIEACTBEHHBIE CBSI3H, CTPOMUTH JIOIMYECKOE

paccyXIeHue, yMO3akKJI4eHue (MHAYKTHBHOE, AENYKTUBHOE, 10 AHAJIOTMU) U JenaTh

BbIBOJIbI. O0yUarOUINiiCs CMOXKET:

v’ monduparh CI0Ba, COMOJYHHEHHBIC KITFOUEBOMY CIIOBY, OMPEACISIONINE €ro MPU3HAKA H
CBOMCTBA,

v/ BBICTpaMBATh JIOTHYECKYIO IIEMIOYKY, COCTOSIIIYIO U3 KIFOYEBOTO CJIOBA U COMOMINHEHHBIX
€My CJIOB;

v’ BBIIEISTH OOMIMI MPHU3HAK JBYX MM HECKOJIBKUX MPEIMETOB WU SBICHUI U OOBICHATDH
UX CXO/JICTBO;

v’ 00BEIUHSTH MPEAMETHI U SBICHUS B TPYIIIIBI 110 OTPEICICHHBIM MPH3HAKAM, CPABHUBATb,

KJIaCCU(UIUPOBATh U 0000111aTh (HaKThI U SIBICHUS;

BBIJICJIATH SIBJIEHUE U3 OOLIETo psijia APYrUX SBICHUMN;

OTIpeeNATh OOCTOATENbCTBA, KOTOPBIE MPEIIECTBOBATN BO3ZHUKHOBEHUIO CBS3H MEXKIY

SBJICHUSAMHU, U3 3TUX OOCTOSTEIbCTB BBIACIATH ONpEAEIAIOIINe, CHOCOOHBIE OBITh

MPUYMHON TAHHOTO SIBJIEHUS, BBISBIIATH IPUUMHBI U CIIEJCTBUS SBICHMUIA;

v/ CTPOUTBH pacCykIeHUE OT OOIIMX 3aKOHOMEPHOCTEN K YaCTHBIM SIBJICHHUSAM M OT YaCTHBIX
ABJIEHUH K OOLIMM 3aKOHOMEPHOCTSIM;

v/ CTPOUTBH pacCyKICHHE Ha OCHOBE CPABHEHUS MPEJAMETOB W SIBJICHUM, BBIICISIS IPU STOM

oO11e Npu3HaKy;

u3JaraTh MOJy4YeHHYIO MH(OpMAINIO, HHTEPIPETHPYS €€ B KOHTEKCTE peIaeMoi 3a/1a4H;

CaMOCTOSITENIbHO yKa3bIBaTh Ha MHGOPMAIUIO, HYKJAIOIIYIOCS B IPOBEPKE, Mpeiarats u

IPUMEHSATH CI0cO0 MPOBEPKU JOCTOBEPHOCTH MH(POPMAIIUY;

BepOaIn30BaTh SMOIMOHAILHOE BIIEYATIIEHUE, OKa3aHHOE HAa HETO HCTOYHUKOM;

OOBSICHATH  SIBJIGHUS, MpPOLECChl, CBSI3M U  OTHOIICHUS, BBIBIAEMBIE B  XOJI€

MO3HABATEIIbHON U  HCCIENOBATENIbCKONW JIeATENbHOCTH (IPUBOIUTH OOBSCHEHUE C

U3MEHEeHHEM (hOPMBI MTPEJICTABICHHS; OOBIACHATD, IeTATU3UPYs WK 0000111as1; 0OBACHATD

C 33JJaHHON TOYKHU 3pEHHUS);

AN

AN

AN

AN
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BBIABJIATH U HA3bIBATh MMPUYNHBI CO6I:ITI/ISI, SABJICHHSA, B TOM YHCJIC BO3MOXKHBIC / maubonee
BCPOATHBIC NPUYKWHBI, BO3MOXHBIC ITOCJICACTBUA SaﬂaHHOﬁ IMPUYIKUHBI, CaMOCTOATCIIBHO
OCYHICCTBJIAA HpI/I‘II/IHHO-CHG,Z[CTBeHHBIfI aHaJIn3;

ACJIaTh BBIBOJ HAa OCHOBC KPUTHYECCKOI'O aHAJIM3a pa3HbIX TOYCK 3PCHUA, IIOATBEPKAATH
BBIBO/ COOCTBEHHOM aprMCHTaI_II/IefI HJIM CAaMOCTOATCIIbHO IMMOJTYYCHHBIMU TaHHBIMU.

7. YmMmeHue co3laBaTh, IPUMEHITh U NPEOOPA30BBIBATh 3HAKU U CHUMBOJIbI, MOJEIN U CXEMbI
JUISL pelIeHus: y4eOHBIX M O3HABATENbHBIX 3a/1a4. OOyJatonIuiics CMOXKET:

v
v

ASANRN

<R

0003Ha4YaTh CUMBOJIOM U 3HAKOM IIPEAMET W/WIIN SIBIICHNUE;

OTIpEeNeNATh JIOTHUECKUE CBSI3M MEXKIy IpeIMeTaMH W/WMIM SBJICHUSMH, 0003HAYaTh
JIAaHHBIE JIOTHYECKHE CBS3H C IIOMOIIBIO 3HAKOB B CXEME;

COo3/1aBaTh a0OCTPaKTHBIN MM pealibHBIN 00pa3 mpeaMeTa 1/UilH SBJICHHS,

CTPOUTH MOJIEIIb/CXEMY Ha OCHOBE YCIIOBHH 33aa4H W/HIIU CIIOCO0a ee PelIeHus;
co3laBaTh BepOalibHbIC, BEUICCTBEHHBbICE M WH(MOPMAIMOHHBIE MOJEIN C BbIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA /ISl ONpPEAETCHHUs CHOoco0a pelleHHs 3a/1aud B
COOTBETCTBUU C CUTYaILIUEH;

peoOpa30BHIBATH MOJIENH C LIEIbIO BBISABICHUS OOIIMX 3aKOHOB, ONPEACIISIONINX JaHHYIO
MPEAMETHYIO 00J1acTh;

HEPEBOANTH CIOXKHYIO MO COCTaBY (MHOTOACHEKTHYI0) MH(OpMALUIO U3 IpadHuecKoro
Wi GOPMATM30BAHHOTO (CHMBOJIBHOTO) MIPECTABICHHUS B TEKCTOBOE, M HA000POT;
CTPOUTH CXEMY, ITOPUTM JEHCTBHUS, MCHPABISATh WM BOCCTaHABIMBATH HEH3BECTHBIH
paHee aJrOpUTM Ha OCHOBE MMEIOLIETOCS 3HaHUSI 00 00BEKTE, K KOTOPOMY IPUMEHSETCS
AIITOPUTM;

CTPOHTH JOKA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

aHaIM3UPOBaTh/ pedIeKcHpoBaTh OMBIT Pa3pabOTKU M peaau3alui y4eOHOro MpPOEKTa,
UCCIICIOBAaHUS  (TEOPETUYECKOTO, OSMIUPUYECKOr0) Ha  OCHOBE  NPEIIOKEHHOMH
npoOJIEMHOI CHUTyallMu, IIOCTABICHHOM LENW W/WIM 3aJaHHBIX KPUTEPHUEB OLICHKH
MPOYKTa/pe3yibTara.

8. CwpicnoBoe uteHre. OOyyarommics CMOXKET:

v

AN

v

HaXOJUThb B TEKCTe TpedyeMyio HHGPOpMaluio (B COOTBETCTBUM C UEISIMH CBOEH
JESTENIbHOCTH);

OpUEHTUPOBATbCA B COJEPKAHUU TEKCTa, IMOHMMATh IEJIOCTHBIA CMBICH TEKCTa,
CTPYKTYpUPOBATh TEKCT;

YCTaHaBJIMBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITHI, SIBIIEHUH, TPOLIECCOB;
PE3IOMHUPOBATH INIABHYIO UICHO TEKCTA,

peoOpa3oBbIBaTh TEKCT, IIEPEBOJAS» €ro B APYTyI0 MOAAIBHOCTb, MHTEPIPETUPOBATH
TEKCT (XYJOXECTBEHHBIH M HEXYIOKECTBEHHbI — yueOHbIH, Hay4yHO-IOMYJSPHBIMH,
nH(pOpPMallMOHHBIH, TeKCT non-fiction);

KPUTUYECKH OLICHUBATh COJIEpKaHue U GOpMYy TEKCTa.

9. CDOpMPIpOBaHI/IG U Pa3BUTHUC MATCMATUYCCKOTO MBIINUICHUA, YMCHUC IIPUMCHATH €Tr0 B
MO3HABATENIIbHON, KOMMYHUKATUBHOW, COIMAJIbHOW TMPAaKTHKE U MTPOodhecCHOHATBHOM
opueHTanuu. OOyJarOIIHICS CMOXKET:

ANANENRN

<\

v

OIIPENENATh CBOE OTHOLIEHUE K IIPEIMETY;

IIPUMEHATh MATEMATUYECKUE 3HAHUS HA ITPAKTHKE;

POBOJUTH IPUYMHHBIN U BEPOSITHOCTHBIN aHAJIN3 COOBITHI;

MPOTHO3UPOBATh H3MEHEHUS CHUTyallud TpU CMEHE JAeHcTBHs OAHOro ¢akropa Ha
neiictBue Ipyroro Gpaxkropa;

pacupoCTpaHsATh MaTeMaTUYECKWE 3HAaHWA M yd4acTBOBaTb B MEPONPUATHIX IO
IIPUMEHEHHUIO UX Ha IIPAKTHUKE;

BBIPAKATh CBOE€ OTHOLIEHUE K MIO3HAHUIO MPEIMETA Yepe3 PUCYHKH, COUMHEHUS, MOJIEIIH,
IPOEKTHBIE pabOTHI.

10. PazBuTe MOTHMBAalMM K OBJIQJEHUIO KYJIbTYpOMl AKTHMBHOTO HCIIOIB30BAHUS CIOBApEHd M
JPYTUX MOUCKOBBIX cucTeM. OOydarouniics CMOXKET:



ANENEN

v

11

OTIpeNieNATh He0OX0IMMbIE KITIOUEBbIE TIONCKOBBIE CJIOBA U 3aIPOCHI;

OCYILIECTBIIATh B3AUMOJACHCTBHE C DJIEKTPOHHBIMU IIOMCKOBBIMY CHCTEMaMHU, CIOBAPSIMU;
dopMHpOBaTE  MHOXXECTBEHHYIO  BBIOOPDKY M3  IOMCKOBBIX  HCTOYHUKOB IS
00BEKTUBM3ALIUN PE3YJIbTATOB IIOMCKA;

COOTHOCHTD II0JIy4E€HHBIE PE3YIbTAThI IIOUCKA CO CBOCH JCATEIbHOCTBIO.
KommyHukatusubie YY /|

YMeHHne OpraHu30BbIBaTh y4e€OHOE COTPYJHUYECTBO M COBMECTHYIO JESTEIBHOCTH C

YUHTEIeM M CBEpCTHUKaMHU; paboTaTh HMHAMBHUIYaJbHO M B TpPYIIE: HaXOIuTh oOliee
peleHre U paspeniatb KOH(PIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIIMN U Yy4eTa UHTEPECOB;
dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTauBaTh CBO€ MHEHUE. OOyUaIOLIUIACS CMOXKET:

v
v
v

ASANRN

OTIpeNIeNIATh BO3MOXHBIE POJI B COBMECTHOM JEATEIBHOCTH;

UTpaTh OINPEIETICHHYIO POJIb B COBMECTHOM JIESTEIbHOCTH;

NPUHUMATD TTO3UIUI0 COOECeTHIKA, TOHUMAs! TIO3HULIUIO IPYTOT0, pa3inyaTh B €r0 peuu:
MHEHHE (TOYKY 3pEHHsI), JOKA3aTeIbCTBO (apryMeHThI), (aKThl, THIOTE3bI, aKCHOMBI,
TEOPHH;

OTpeeNsiaTh CBOM JCHCTBHS M JACWUCTBUSA MapTHEPa, KOTOPbIE CIIOCOOCTBOBAIUA WITU
IPEMSATCTBOBAIN MPOAYKTHBHONH KOMMYHHUKAIINH;

CTPOUTH TMO3WUTHUBHBIC OTHOILIEGHUS B TMpolecce Yy4yeOHOW U TO3HABATENbHOM
JeSITebHOCTH;

KOPPEKTHO U apryMEHTHPOBAHHO OTCTaMBAaTh CBOKO TOYKY 3pEHUS, B TUCKYCCHH yMETh
BBIJIBUTATh KOHTPApTyYMEHTHI, nepedpasupoBaTh CBOIO MBICIb (BJIaJCHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

KPUTUYECKH OTHOCHTBCA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPH3HABATh
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

npejyiarath albTepHATHBHOE PEIICHHE B KOH(PJIMKTHOW CUTYaIUH;

BBIICTISITH OOIIYIO TOUKY 3PEHHUSI B TUCKYCCHH;

JIOTOBApUBAaThCA O TMpaBWIIaX M BOMpocax [Uisi OOCYXAEHHS B COOTBETCTBUU C
IIOCTaBJIECHHOM Mepe] IPyIIoi 3a1a4ei;

OpraHu30BBIBaTh yueOHOE B3aMMOJIEHCTBHE B rpymmne (OmpeaeisaTh oOIue e,
pacnpenensTh PoJd, T0TOBAPUBATHCS JPYT C IPYTOM H T. 11.);

YCTpaHATh B pPaMKax JMajora paspblBBl B KOMMYHHUKAIMH, OOYCJIOBJIECHHbIE
HENIOHWMaHUEM/HEIPUITHEM CO CTOPOHBI cOOeceTHUKA 3a/1auM, (POPMBI WIIH CONEPIKAHUS
Jasora.

12. YMeHue OCO3HAaHHO WCMOJB30BaTh pPEUEBBIE CPEACTBA B COOTBETCTBUU C 3ajadei
KOMMYHHKAITUH JIJIS1 BRIPQKEHUS CBOMX UYBCTB, MBICIIEH U TOTPEOHOCTEH JIIsl TIIAHUPOBAHUS

u

peryJisiiiui  CBOEW  JEATENIbHOCTH; BJIAJACHHWE YCTHOM M MHCBMEHHOW pEYblo,

MOHOJIOTHYECKOI KOHTEKCTHOM peubto. OOyyaromuicss CMOXeT:

v

v

AN

ONpeAenaTh 3aJadyy KOMMYHUKAllMM U B COOTBETCTBUM C HEH OTOMpaTh peueBble
CpEICTBa;

OoTOMpaTh W MCIOJIb30BaTh PEUEBHIE CPEACTBA B IMPOLECCE KOMMYHUKALUU C IPYTHUMHU
JFOABMU (JTMAJIOT B Mape, B MaJlol TPYIIE U T. 11.);

MPEJICTaBIsATh B YCTHOM WJIM NMHCbMEHHOH (opMe pa3BEepHYTHIM IJIaH COOCTBEHHOM
JeATEIbHOCTH;

coOM0IaTh HOPMBI MYOJMMYHOW peYH, periJaMeHT B MOHOJIOTE M JHCKYCCHH B
COOTBETCTBUHM C KOMMYHUKAaTUBHOW 3a/1a4eii;

BBICKa3bIBaTh U 00OCHOBBIBATh MHEHUE (CYX/I€HNE) U 3alpallliBaTh MHEHHE MTapTHEpa B
paMKax Iuanora;

MPUHUMATD PEIIEHUE B XO/I€ JHAJIOTa U COTJIACOBBIBATH €r0 C COOECETHUKOM;

co3laBaTb  IHUCBMEHHBIE  KJIMILIMPOBAHHBIE» M  OPUTMHAIBHBIE  TEKCTBl  C
HCIIOJIb30BaHNEM HEOOXOANMBIX PEUEBBIX CPE/ICTB;

UCIIOJIb30BaTh BepOalibHbIE CpPEACTBa (CPEACTBA JIOTMYECKOM CBSI3M) JUIS BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;
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UCII0JIb30BaTh HeBepOaIbHBIC cpeiacTBa WIH HarJIsTHBIC MaTepHaIbl,
MOJIFOTOBJIEHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;

JiefaTh OLIEHOYHBIM BBIBOJ O JOCTHXKCHHHM II€JIW KOMMYHHUKAIIUM HEMOCPEJICTBEHHO
nocJie 3aBepIleHUsI KOMMYHHUKATUBHOT'O KOHTaKTa 1 0OOCHOBBIBATH €rO.

13. ®opMupoBaHUEe U Pa3BUTUE KOMIIETEHTHOCTH B OOJIACTH HCIOIH30BAHUS WH(GOPMAIMOHHO-
KOMMYHUKAITMOHHBIX TexHoJorui (manee — MKT). O0yuaromuiicss CMOXeT:

v

v

AN

IeJICHANPaBICHHO MCKaTh U MCIOJIb30BaTh MH(POPMAIIMOHHBIE PECYpChl, HEOOXOAUMBIC
JUISL pelIeHUs y4eOHbBIX U MPAKTUUECKHX 3a7a4 ¢ noMolnbto cpeacts UKT;

BBIOMpPATh, CTPOUTH W HCIIOJIB30BaTh aJIeKBaTHYI0 HH(MOPMALMOHHYIO MOJAETb JUIS
nepefaud CBOMX MbICIIEH CpeICTBAMU €CTECTBEHHBIX U (OpMajibHBIX SI3BIKOB B
COOTBETCTBUU C YCIOBUSMU KOMMYHUKAIINH;

BBIICTIATh HMH(OPMALIMOHHBIA AacMeKT 3aJayud, ONepUpOBaTh JIaHHBIMH, HCIIOJIb30BATh
MO/JIeJIb PELICHUS 3a/1a4;

UCIIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJOTHUHU (BKJIIOYAs BBIOOp aJeKBATHBIX 3ajlaye
MHCTPYMEHTAJIBHBIX IPOrPaMMHO-AINIAPATHBIX CPEJICTB W CEPBHUCOB) JJISl PELICHUS
MH(OPMALIMOHHBIX M KOMMYHUKAIIMOHHBIX y4eOHBIX 3a7a4, B TOM YHCIIE: BBIYHCIICHUE,
HalMCcaHue MMCceM, COYMHEHUI, TOKIIAI0B, pedepaToB, CO3JaHNe IPE3CHTAINNA U JIp.;
MCIOJIb30BaTh MHPOPMAIUIO C YIETOM ITUUYECKUX U ITPABOBBIX HOPM;

co3naBaTh HMH(OPMAIMOHHBIE PECYpChl PA3HOTO THUNA W JUIA PasHBIX ayIUTOPHIA,
coOiroaaTh HHOOPMALIMOHHYIO TUTUEHY U MpaBuiia HH(GOPMAIMOHHON 0€3011aCHOCTH.
IIpenmerHble pe3yiabTaTbl H3Y4YeHHs] NpeAMeTHOH obOaactu '"MaremaTuka u
uH(popMATHKA" TOJKHBI OTPAXKATD:

Marematuka. Aareopa. 'eomerpusi. Undopmaruka:

1) d¢opmupoBaHue mpeACTaBIEHUNH O MaTeMaTUKe KaKk O METoJIe TO3HAHUS
JEHCTBUTENBHOCTH, II03BOJISIIOIIEM OIMChIBaTh M H3Y4aTh peajbHbIE IPOLECCHl U
SIBJICHUSL:

OCO3HaHHE POJIM MaTeMaTUKU B pa3BuTHH Poccuu u mupa;

BO3MO)XHOCTb IIPUBECTM MpPHUMEpPHl M3 OTEYECTBEHHOM M BCEMHUPHOM HCTOPHH
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BuTHE YMEHHUI paboTaTh C y4eOHbIM MaTEeMaTHUYECKUM TEKCTOM (aHAJIM3UPOBATb,
U3BJIEKATh HEOOXOAUMYIO MH(OPMAIINIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOU MBICIH C
IPUMEHEHUEM  MAaT€MaTH4YeCKOW  TEPMUHOJOTMM W CHMBOJHMKH,  IPOBOJUTH
KJIacCU(pUKALlMU, JIOTUYECKUE OOOCHOBaHUS, JIOKa3aTeIbCTBA  MaTEMAaTHYECKUX
YTBEPIKICHUN:

ONEpUPOBAHUE TMOHATHSMH: MHOMECTBO, 3JEMEHT MHOXECTBa, IOJMHOKECTBO,
NPUHAAICKHOCTh, HAXOXJEHHE IMepeceueHusi, OOBbeAMHEHHs IOJMHOXECTBa B
IIPOCTEUIINX CUTYALMSIX;

pellIeHNEe CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha Bce apu(METHUECKUE NeHCTBHUS;
IpUMEHEHHE croco0a MOMCKa pelIeHUs 3a7aud, B KOTOPOM PacCyKIEHUE CTPOUTCS OT
yCIOBHS K TPeOOBAHUIO MIIN OT TPEOOBaHMS K YCIOBHIO;

COCTaBJICHHE IUIaHA PEIICHUs 33Ja4u, BbIIEJICHHE TAllOB €€ PEIleHUs, HHTEPIpEeTaIHs
BBIUMCIIUTEIBHBIX PE3Y/IbTATOB B 33J]a4€, UCCIEIOBAHNE [TOJIyUEHHOI'O PELICHUS 3a/1a4H;
HaXOXJIEHWE TMPOILIEHTa OT YHUCJa, YUCJIa IO TMPOIEHTY OT HEero, HaxOXIACHUS
IIPOLIEHTHOTO OTHOLIEHMs JBYX YHCEJI, HAXOXACHHUS IPOLEHTHOTO CHWXXEHMS WM
MPOLEHTHOTO MOBBIILIEHUS BEIMYNHBL;

pEIlIEeHNE JIOTUUECKUX 3a/1a4;

3) pa3BuTHE MpPEACTAaBIEHUN O 4YHMCIE M YHUCIOBBIX CHUCTEMaxX OT HaTypaJbHBIX 0
JNENCTBUTENBHBIX qHCET; OBJIAJICHUE HaBbIKAMU YCTHBIX, MMCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIUMCIICHUMN:

ONIEpUPOBAHUE TOHATHSMU: HATYpaJIbHOE UYHUCIIO, LIEI0E YUCIIO, OOBIKHOBEHHAs! JIpOOb,
JecsITUUHas ApoOb, CMENIAHHOE YKCII0, PallMOHAIEHOE YUCIIO, UPPAIMOHAIBHOE YUCIIO;
UCIIOJIb30BaHUE CBOMCTBA YUCEN U 3aKOHOB apU(METUUYECKHX ONEpaIfii ¢ YhcIaMu IpH



BBITNIOJIHEHUH BBIYHMCIICHU;

HCIIOJIb30BaHUE TPU3HAKOB IEIUMOCTH Ha 2, 5, 3,9, 10 npu BBINOJHEHUH BBIYUCICHUNA U
pEIlIEHUN 3a/]a4;

BBITIOJTHEHUE OKPYIJICHUS YHCEIl B COOTBETCTBUM C IIPABUIIAMU;

CPaBHEHUE YHCET;

OLICHMBAHME 3HAYEHUS KBaJPATHOIO KOPHS U3 MOJIOKUTEIBHOTO LEI0r0 YUCIIA;

4) oBnaseHUE CUMBOJIBHBIM SI3IKOM ajJreOpbl, IpUEMaMH BBIIIOJIHEHUS TOKJIECTBEHHBIX
npeoOpa3oBaHUil BbIpa)KE€HUM, pellleHs] YpaBHEHUH, CUCTEM YpaBHEHUI, HEPaBEHCTB U
CHCTEM HEPaBEHCTB; YMEHHUS MOJEIMPOBATH PeajbHbIC CUTYallMd Ha SI3BIKE ajreOphl,
UCCIeIoBaTh  IOCTPOECHHBIE MOJEIM C  MCIOJb30BAaHMEM ammapara  ainreOpsl,
UHTEPIPETUPOBATH MOJTYUEHHBIN PE3y/IbTaT:

BBIIIOJIHEHHE HECIOXKHBIX IpPeoOpa3oBaHUN Ul BBIYMCIECHUS 3HAYEHUH YHCIOBBIX
BBIPQXEHUM, COJEp)KallUX CTENEHU C HATypalbHBIM I10KA3aTeNleM, CTENEHU C ILEJIBIM
OTPULATEIIBHBIM I1I0Ka3aTeseM;

BBINIOJIHEHUE HECJIOKHBIX MPE0O0pa30BaHUN LIEIBIX, IPOOHO PALMOHAIBHBIX BBIPAXKEHUM
U BBIPQXEHUH C KBaJpaTHBIMH KOPHSAMH; PACKPBIBaTh CKOOKH, MPHUBOAMUTH IOJ00HBIE
cllaraeMsble, MCIIOJIb30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOKEHUS;

pelleHne TMHEWHBIX U KBAJAPAaTHBIX YPABHEHUN U HEPABEHCTB, YPABHEHUI U HEPABEHCTB,
CBOJSILIMXCS K JIMHEWHBIM WIM KBaJpaTHbIM, CHUCTEM YpPaBHEHUH U HEPaBEHCTB,
n300pakeHNe peleHU HepaBEeHCTB U UX CHCTEM Ha YHCIIOBOW IPAMOIA;

5) oBiageHue cUcTeMOM (PYHKIMOHAIBbHBIX MOHITHM, pa3BUTUE YMEHHUS HCIOJIb30BaTh
(byHKLIMOHATBHO-TpapuuecKue IIPEJICTaBICHUS TUISL peleHus pa3IMYHBIX
MaTeMaTUYECKUX 3ajady, IS ONMCAHUs U aHAJIU3a PEaJIbHbIX 3aBUCHMOCTEM:
ONpE/ICIICHUE TIOJOXKEHUS TOYKU [0 €€ KOOpAMHATaM, KOOpPAMHATHI TOYKU IO €€
MI0JIO’KEHHUIO Ha IJIOCKOCTH;

HaXOXXJEHHUE M0 TpapuKy 3HaueHUH GYHKUUH, OOJACTH OIpeNesIeHUsl, MHOKECTBA
3HaueHUM, HyJaed (QyHKUMHU, TPOMEKYTKOB 3HAKOIOCTOSHCTBA, IPOMEKYTKOB
BO3PACTaHMs U YObIBaHMsI, HAHOOJIBIIETO0 U HAMMEHBILETO 3HaUeHHsI (DYHKIIUH;
MOCTpOEHUE TpadrKa TUHEHHON U KBapaTUYHON (YHKIIHII;

orepupoBaHue Ha 0a30BOM YpPOBHE MOHATHSMMU: MOCIEI0BATENbHOCTD, apupMeTHYecKast
Iporpeccusi, reoMeTpuieckas porpeccus;

UCIIOJIb30BaHUE CBOMCTB JIMHEMHOM M KBaJpaTW4HOM (QyHKUIMH M uX rpaduKoB mpu
peLIeHNH 3a]1a4 U3 IPYTuX y4eOHbIX MPEAMETOB;

6) OBlaJeHHEe TI'eOMETPUYECKHUM S3bIKOM; DPa3BUTHE YMEHHsS MCIIOJb30BaTh €ro s
ONMMCAHUA  TPEIMETOB  OKPYXAIOIIero  MHpa;  pa3BUTHE  IPOCTPAHCTBEHHBIX
NpeCTaBIeHNUH), U300pa3UTENbHBIX YMEHUH, HABBIKOB F€OMETPUUECKUX TOCTPOSHHIA:
ONEpUPOBAHUE TMOHATUSAMU: (QUIYpa, TOYKA, OTPE30OK, MpsimMasi, Jyd, JOMaHas, Yrodi,
MHOTOYI'OJIbHUK, TPEYrOJbHUK M YETBIPEXYTOJbHUK, NPSAMOYrOJbHMK U KBajpar,
OKPYXXKHOCTb W KpyT, MPSMOYTOJbHBINM Mapajuienenunesa, KyO, map; H300paxeHue
U3y4aeMbIX (PUTYp OT PYKH U C TOMOIIBIO JTMHEHKU U LIUPKYIIS;

BBIMIOJTHEHHE U3MEPEHMsI JJINH, PACCTOSHUM, BEJIMUHH YIJIOB C TIOMOIIBIO HHCTPYMEHTOB
JUISL U3MEPEHUH JJIMH U YIJIOB;

7) dopmupoBaHHE CHUCTEMATUYECKUX 3HAHUM O IUIOCKUX (UrypaX M HMX CBOWCTBax,
NPEJICTaBICHUA O TMPOCTEMIIMX IPOCTPAHCTBEHHBIX TENaX; pa3BUTHE YMEHMMU
MOJIEJIMPOBAHUS PEANbHBIX CUTYallUH Ha S3bIKE T€OMETPUH, UCCIIEJOBAHUSI TTOCTPOESHHOM
MOJIENIN C MCIOJB30BaHUEM TI'€OMETPUYECKUX TOHSATHH M TeopeM, ammapaTa anreopsl,
pelIeHUs: TEOMETPUYECKUX U MPAKTUUYECKUX 3a/1au:

olepupoBaHuEe Ha 0A30BOM ypOBHE MOHATHSMM: PABEHCTBO (UTYp, MapaJIedbHOCTh U
NEPIEeHIUKYISIPHOCTh TPSIMBIX, YIJIbl MEXIY MPSMBIMU, NEPIECHIUKYISAP, HaKIOHHAs,
IPOEKIINS;

MIPOBEJICHHUE JI0KA3aTeIbCTB B T€OMETPHH;

orepupoBaHue Ha 6a30BOM YPOBHE MOHATHSIMU: BEKTOP, CYMMa BEKTOPOB, IPOU3BEICHHE



BEKTOpa Ha YKCIIO, KOOPAUHATHI HA IJIOCKOCTH;
pelIeHre 3a/7ad Ha HaXOXKIEHHUE TEeOMETPUYECKHX BEIWYMH (JJIMHAa W PACCTOSHHE,
BEJIMYMHA yIJIa, TUIOMIA/Ih) 0 00pa3iaM WK alropuTMam;

8) oBMameHHE MPOCTEHIIMMH CTIIOCOOAMU TPEICTABICHUS M aHAM3a CTAaTHCTHYECKUX
JTaHHBIX; (opMHpOBaHWE TPEACTABICHUNW O CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B
peaATbHOM MHUPE U O PA3IUYHBIX CIIOCO0aX MX M3YYCHHS, O MIPOCTEHUIIINX BEPOSTHOCTHBIX
MOJIEJISIX; Pa3BUTUE YMEHUI M3BJIEKaTh WH(OPMAIIMIO, TIPEJCTABICHHYIO B TaOIUIaX, HA
auarpaMmax, rpadukax, ONMKMCHhIBaTh W aHAIM3UPOBATh MACCHUBBI YMCJIOBBIX JIAHHBIX C
MOMOIIbIO TOAXOASIINX CTAaTUCTUYECKUX XapaKTEPUCTHK, HUCIOJIb30BAaTh MOHUMAaHUE
BEPOATHOCTHBIX CBOMCTB OKPYKAIOIIMUX SIBICHUN MPU NPUHSATUN PEUICHUIM:
dbopMUpOBaHUE TMPEACTABICHUS O CTATHCTUYCCKUX XAPAKTEPUCTUKAX, BEPOSTHOCTU
CITy4altHOTO COOBITHS;
peleHre IPOCTEHITNX KOMOMHATOPHBIX 3a/1a4;
OTIpeJIeJICHUE OCHOBHBIX CTATHCTHYECKUX XapaKTEPUCTUK YHCIIOBBIX HAOOPOB;
OIICHUBAHUE U BHIYUCIICHHE BEPOSTHOCTU COOBITHS B MIPOCTEUIIINX CITyUasiX;
HaJlMuMe TPEACTaBICHUS O PpOJM MPAKTUYECKU JIOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUH, O POJIU 3aKOHA OOJBIINX YUCET B MACCOBBIX SIBJICHUSX;
YMEHUE CpaBHHMBAThb OCHOBHBIE CTaTUCTUYECKHUE XapaKTEPUCTUKU, IIOJTYYEHHBIE B
MpolIecce pelieHUs MPUKIAAHON 3a1auu, U3YUEHUs PEaIbHOTO SIBJICHUS;
9) pa3BuTHE YMEHUN NPUMEHATH HW3YYECHHBIC TOHATHUS, PE3YyIbTAaThl, METOABI s
pelieHuss 3amady  MPaKTUYECKOro XapakTepa W 3aad4 U3 CMEXHBIX JUCIUIUIMH C
WCIIOJIb30BAaHUEM IPU  HEOOXOJMMOCTH CIIPAaBOYHBIX MAaTEpUAJIOB, KOMIIBIOTEPA,
MOJIb30BATHCS OIEHKOW W MPUKUJIKON MPU MPAKTUYECKUX pacueTax:
pacro3HaBaHUE BEPHBIX U HEBEPHBIX BhICKA3bIBAHUI;
OIICHUBAHUE PE3YJIbTATOB BHIUYMCICHUHN TP PEUICHUN MTPAKTUYECKUX 3a]1a4;
BBIIIOJIHEHUE CPABHEHUS YUCEIl B PEAIbHBIX CUTYALMSIX;
MCIIOJIb30BAHNUE YHCIIOBBIX BBIPAKEHUN MPHU PEIICHUHM MPAKTUYECKUX 33134 U 3a7ad U3
JIPYTUX y4EOHBIX MPEAMETOB;
pelieHne MpaKTUYECKUX 3a/1a4 C MPUMEHEHHEM MPOCTEHIITNX CBOUCTB QUTYD;
BBITMIOJTHEHHE MPOCTEUIINX MOCTPOCHUH U M3MEpPEHUI Ha MECTHOCTH, HEOOXOIUMBIX B
pEATbHOM )KU3HU;
10) dbopmupoBanrie UHGOPMAITMOHHON U AITOPUTMHUECKON KYIbTYpHI; (hOpMUpPOBAHUE
MPEACTABICHUSI O KOMIIBIOTEPE KaK YHHBEPCAIBHOM  YCTPOMCTBE 00pabOTKH
uH(pOpMaIINK; Pa3BUTHE OCHOBHBIX HABBIKOB M YMEHHI HCIOJIB30BaHUS KOMIBIOTEPHBIX
YCTPOMCTB;
11) ¢popmupoBanue mpencTaBieHuss 00 OCHOBHBIX M3y4aeMbIX MOHSATHSAX: UH(OpMaIHs,
AITOPHUTM, MOJIENb - U UX CBOMCTBAX;
12) pa3BuTHE aNTOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAUMOTO A MpodeccHoHaTbHOM
JIESATETLHOCTH B COBPEMEHHOM OOINECTBE;, pa3BUTHE YMEHUW COCTAaBUTh W 3aIlncaTh
QITOPUTM JJI1 KOHKPETHOTO MCIIOHUTENS; (POPMUPOBAHUE 3HAHUN 00 aNTOPUTMUUYECKUX
KOHCTPYKITUAX, JJOTHYECKUX 3HAYCHUSAX W OMEepaIrusax; 3HAKOMCTBO C OJTHUM M3 SI3bIKOB
MpOrpaMMHUPOBaHUS U OCHOBHBIMH QITOPUTMUYECKUMHU CTPYKTYpaMH - JIMHEHHOM,
YCIOBHOM U LIMKIIMYECKOM;
13) dopmupoBanue ymeHUI hopManu3aii U CTPYKTYpUPOBaHUS HH(DOPMALIUY, YMEHHUS
BBIOMPATH CMOCOO MPECTAaBICHUS JAaHHBIX B COOTBETCTBUHU C IMOCTaBJICHHOW 3amauei -
TaONUIBI, CXeMbl, TpaduKd, AUArPaMMBI, C HCIOJIB30BAHUEM COOTBETCTBYIOIIUX
MIPOTPaMMHBIX CPEACTB 0OPaOOTKH TaHHBIX;
14) dbopMupoBaHHe HABBIKOB M YMEHHUH O€30MacHOTO U IIENECOOOpPA3HOTO TMOBEACHUS
npu paboTe ¢ KOMMBIOTEPHBIMH TIporpamMmamMu W B MHTepHETEe, YMEHHs COOII0IaTh
HOPMBI HH(POPMAIIMOHHOW YTUKH U MPaBa.

Obyuarowuiica _nayuumcsa 6 8 Kuaccax (011 UCHONb306AHUA 6 NOBCEOHEBHOU HCUHU U

odecneuenus 603MONCHOCHU YCREUIHO20 RPOOOIHCEHUA 00PA306aAHUA HA DA3060M YypOBHEe)




JJIeMEeHTHI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH
e OmnepupoBarb Ha 0a30BOM YpOBHE ! IOHSTHSAMHU: MHOKECTBO, DJIEMEHT MHOXKECTBA,
MIOJAMHOKECTBO, TPUHAAJIEKHOCTD;
® 33]1aBaTh MHOXKECTBA MEPEUYUCICHUEM UX 3JIEMEHTOB;
® HAaxXOJUTh MepeceueHre, O0beIUHECHUE, ITOAMHOXKECTBO B IPOCTEHININX CUTYAIIHIX;
e omnepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMHU: OIPEICICHUE, AKCUOMa, TEOopema,
JI0KA3aTeIbCTBO;
® [IPUBOAUTH NPUMEPHI U KOHTPIIPUMEPHI ISl IOATBEPAKACHUS CBOUX BBICKA3bIBAHUM.
B noBceqHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeAMETOB:
®  HCIIOJIB30BAaTh TrpaduuecKkoe MPEICTABICHHE MHOXECTB JJI OMUCAHUS PEaTbHBIX
MIPOIIECCOB U SIBIICHUH, P PEIICHUH 33/1a4 IPYTUX YUICOHBIX MPEAMETOB.
Yucaa
e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSIMH: HATYpPAIbHOE YHCIIO, IEIOE YHUCIIO,
OOBIKHOBEHHast Jpo0Ob, JAecATHYHas JpoOb, CMemaHHas Jpo0b, palHOHAIbHOE YHUCIIO,
apuMeTHYecKuil KBaJipaTHbI KOPEHb;
®  JCIOJIb30BaTh CBOMCTBA YKCEII U MTpaBUjIa ACUCTBUIN IPU BBIIOJHEHUU BBIYUCIICHUN;
®  HCIOJIb30BaTh MPU3HAKU JCIUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINOJIHEHUU BBIYUCICHUI
Y PEIICHUH HECIIOKHBIX 3a]1a4;
®  BBINOJHATH OKPYTJIICHUE PAIIMOHAIBHBIX YHMCE B COOTBETCTBUU C TIPABUIIAMH;
®  OILICHMBATh 3HAYEHUE KBAAPATHOT'O KOPHS U3 MOJOKUTEIBLHOTO IEJI0T0 YUCIIa;
®  pacro3HaBaTh PAllMOHAJIbHBIC U UPPALMOHATBHBIC YUCIIA,
®  CpaBHHUBATH YHCIIA.
B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:
®  OILICHUBATH PE3YJIbTATHI BEIYMCICHUM MPU PEIICHUH MPAKTUYECKUX 3a71a4;
®  BBINOJHATH CPABHEHHE YHCEN B PEATIbHBIX CUTYAIUAX;
®  COCTaBIIATh YUCJIOBBIC BHIPAKECHUS TPU PEIICHUU MPAKTHUYECKUX 3a/]ad W 33134 U3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxkpecTBeHHbIE IPe00pa30BaHUS
e  BHINOJHATH HECIOXKHBIE MPeoOpa3oBaHMs JUIsl BBIYMCICHUS] 3HAUYEHUHM YHCIIOBBIX
BBIPDOKEHHM, COJEp)KAIMX CTENEHH C HATypalbHBIM IIOKa3aTejeM, CTENeHH C IEJIbIM
OTPHULIATENIbHBIM NTOKA3aTeNeM;
®  BBINOJHATH HECJIOXKHBIE MPEOoOPA30BAHMS ENBIX BBIPAXKEHUN: PACKPHIBATH CKOOKH,
IPUBOJIUTH MOAOOHBIE CIIaraeMble;
®  HCIOJIb30BaTh (DOPMYINBI COKPAIIEHHOTO YMHOXEHHS (KBaJpaT CYMMBI, KBaipaT
Pa3HOCTH, PA3HOCTH KBAAPATOB) JIJIsl YIIPOIICHUS BEIYMCICHUM 3HAUCHHU I BBIPAKEHUH;
®  BBINONHATH HECIOXKHBIE TIPeoOpa3oBaHUsl JPOOHO-TUHEHHBIX BBIPAXKEHUH U
BBIPAXKEHHM C KBaJpaTHBIMU KOPHSIMH.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:
® [IOHMMAaTh CMBICII 3alIMCH YKCIIa B CTAHAAPTHOM BH/IE;
e  omepupoBaTh Ha GA30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3AIHCh YUCIIAY.
YpaBHeHUsS M HEPABEHCTBA
e OmnepupoBarh Ha 0a30BOM YpPOBHE TOHSTHSMHU: PABEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YPaBHEHHUS, PEIICHHE YpaBHEHHUs, YUCIOBOE HEPABEHCTBO, HEPABEHCTRBO,
pelIeHne HEPABEHCTBA;
®  TIPOBEPATH CNPABEIIUBOCTH YHCIOBBIX PABEHCTB M HEPABEHCTB;
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e pemath JMHEMHBIE HEPABEHCTBA M HECIOXKHBIE HEPAaBEHCTBA, CBOZAIIMECA K

JIMHEUHBIM,

e  pelaTb CUCTEMBI HECJIOKHBIX JTMHEHHBIX YPAaBHECHUM;

®  [IPOBEPATH, ABJISAETCS JIU JTaHHOE YUCIIO PELIEHUEM YPAaBHEHUS,
B noBceHeBHOM KU3HM M TIPH M3YYEHUH APYTUX NMPeJIMETOB:

®  COCTaBJIATH U PELIATh JIMHEWHBIC YPABHEHMS IIPU PELICHUU 3a7a4, BOZHUKAIOIINX B
Jpyrux y4yeOHBIX MpeaMeTax.
DOyHKIUUHA

e Haxonuth 3HaueHHe QYHKIMHU 1O 33JAHHOMY 3HAUEHHIO apTyMEHTa;

®  HAXOAUTh 3HAYEHHME apryMEHTa IO 33JaHHOMY 3HAYCHMIO (DYHKIMM B HECIOMKHBIX
CUTYaLUsX;

®  OOpeleNiTh IOJOKEHUE TOYKM IO €€ KOOpAMHATaM, KOOPAMHAThl TOYKU IO €€

II0JIO’KEHUIO HA KOOPAMHATHOM INIOCKOCTH;

e 10 rpaduKy HAaXOOUTh OOJACTb ONPEAETICHUS, MHOXECTBO 3HAUCHHUH, HYTH (QYHKIIHH,
POMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHUsI W YOBIBaHHs, HauOOJbIIEEe M
HalMEHbIIee 3HaueHUs (PyHKIUHY;

® CTpOWTH rpadyK JMHEHHON PyHKINH;

® [IPOBEpATh, SABISETCA JIM JAHHBIM TpapuK rpadukoM 3amaHHON (YHKIMH (JTHHEHHOH,
KBaJIpaTUYHOM, 00paTHON IPONOPIUOHATIBHOCTH);

e OnpenaensITh NPUOJIMKEHHBIE 3HAUEHUS KOOPIMHAT TOUYKH IepecedeHus rpagukoB GyHKIMMH;

B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEIMETOB:

® UCIOJB30BATH TPAPUKH PEaTHHBIX MPOIECCOB M 3aBUCUMOCTEH IS OTIPE/IECICHHUS X CBOWCTB
(HamOopIIe M HAMMEHBIINE 3HAYCHHS, IPOMEKYTKHA BO3PACTAHUSI U YOBIBAHHS, OOJIACTH
HOJIOKUTEBHBIX U OTPULIATEIbHBIX 3HAYEHUH U T.I1.);

® UCIOJB30BATh CBOWMCTBA JMHEWHOW (PYHKIMH M ee rpaduK MpH PEUICHWH 3ajad U3 IPYTUx
y4eOHBIX IIPEAMETOB.

CTaTHCTHKA U TeopHsl BePOSITHOCTEMH

e lMers mpencraBieHHME O CTAaTUCTHMUYECKHX XapaKTEPUCTHKAaX, BEPOSITHOCTH

CJIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;

e pemarbh MpocTedlIMe  KOMOMHATOpHBIE  3aJjaud  METOAOM  MpSMOro U

OpraHW30BaHHOTO MEpedopa;

®  NPEICTaBIATH JaHHbIE B BUJE TAaOIHII, AUarpaMMm, rpauKoB;

e  yuTaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B BUJIE TaOJIHUIIbl, AUArpaMMBbl, rpaduka;
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

®  OICHMBATh KOJUYECTBO BO3MOKHBIX BapHAaHTOB METOJIOM Iepedopa;

®  OLCHUBATh BEPOSTHOCTh PEATbHBIX COOBITUH U SIBIICHUN B HECIIOXKHBIX CUTYaIUSX.
TexcToBbIE 3a1a4H

e PemaTh HECOXKHBIE CIOKETHBIE 33/1a4d Pa3HBIX TUIIOB Ha Bce apudMeTHyecKue
JIEHCTBHS,

® CTpOUTh MOJETb YCIOBHS 3afauyd (B BHJAE TaOJMII, CXEMbl, PHUCYHKAa WIH
ypaBHEHMsI), B KOTOPOH JaHbl 3HAUYEHMs JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEJHMYHUH, C IEIJIBIO

MOMCKa pelIeHUs 3a/1auH;

®  OCYLIECTBIISITH CIIOCOO MOMCKA PELICHHs 337a4H, B KOTOPOM PacCyKIEHHE CTPOUTCS
OT yCJIOBUS K TPeOOBAHUIO MU OT TpeOOBaHMUs K YCIOBUIO;

®  COCTaBJIATH IUUIaH PEIICHUS 33]1auH;

®  BBIJCIATH ATAIbl PELICHUS 33/1a4U;

® UHTEPHpPETUPOBAaTh BBIYMCIUTENbHbIE pE3yJbTaTbl B  3ajJaye, HCCIEI0BaTh
MOJIy4EHHOE pELICHUE 3a1a4H;

®  3HATh pa3iIMyYUe CKOPOCTEH 0OBEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEYCHUIO
peKu;

e  pemarth 33Ja4M Ha HaX0XKIEHUE YaCTH YKcia U YUCIIa 10 €ro 4acTu;



e pemiath 3a7add  Pa3HBIX THUIOB (HAa paboTy, Ha TIOKYNKH, Ha JBIKEHUE),
CBSI3bIBAIOILMX TPU BEJIMYUHBI, BBIIEIATh ITH BEIMYUHBI U OTHOLIECHUS MEXAY HUMU;

®  HAXOJUTh MPOIEHT OT YKCJIA, YUCIO MO MPOLEHTY OT HEro, HAXOAUTh MPOLIEHTHOE
CHUYKEHHUE WJIM MPOILEHTHOE MOBBIIICHNE BETUYNHBI,

®  pelIaTh HECJOKHBIE JIOTHYECKUE 3a/1a4U METOJIOM PACCyKICHUN.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTrUX NPeIMETOB:

®  BBIIBUTaTh TUIIOTE3bl O BO3MOXKHBIX MPEICIbHBIX 3HAYCHUSX HCKOMBIX B 3a/iaue
BEJIMYUH (JIe7IaTh TPUKUJIKY).
HUcTopusi MaTeMaTHKHU

e  OnuceiBaTh OT/EJIbHBIC BBIAAIOUIUECS PE3YJIbTaThl, MOJIYYEHHBIE B XOJI€ Pa3BUTHUS
MaTEMaTHUKH KaK HayKH;

®  3HATh IPUMEPHl MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBSI3U C OTEYECTBEHHOU
Y BCEMUPHOM UCTOPHUEH;

® [IOHMMAaTh POJb MAaTEMATUKH B pa3BuTUU Poccum.
MeToabl MAaTEMATHKH

e BpiOupars NOAXOMSIIIMA HW3YYEHHBIM METOA JUIsl PEHICHUS M3YyYEHHBIX THUIIOB
MaTEeMaTUYeCKHUX 3a/1a4;

e IlpuBoautrh npHUMEpPHl MATEMATHYECKHMX 3aKOHOMEPHOCTEH B  OKpY’Karolleu
JIEMCTBUTENILHOCTHU U MIPOU3BEACHUSAX UCKYCCTBA.
Oobyuawuwiuiica noayuum 603MOMCHOCHb HAYYUMbCA 8 8 Knaccax 0715 YCneuHo20
NPOOOIIdICEHUs 00PA308aHUs HA 6A3080M YPOBHE
DJieMeHTHI TEOPUHM MHOKECTB M MATEMATHYECKOI JIOTHKH

e OmepupoBaTh ° TMOHATHSIMH: OIpEACICHHE, TEOPEMa, AKCHOMA, MHOYXKECTBO,
XapaKTepUCTUKU MHOXKECTBA, OJEMEHT MHOXECTBa, IIyCTOe, KOHEYHOEe U OECKOHEYHOe
MHOECTBO, MMOJMHOXKECTBO, MPUHAJIC)KHOCTh, BKIIFOUEHHE, PABEHCTBO MHOKECTB;

e  1300pa)kaTh MHOXKECTBA U OTHOLICHHE MHOXKECTB C TIOMOIIBIO KPYTroB Diinepa;

®  ONpeneNsITh MPUHAIICKHOCT PJIEMEHTa MHOXKECTBY, OOBEAMHEHUIO U TIEPECEUCHUIO
MHOECTB;

®  33/1aBaTh MHOKECTBO C ITOMOIIBIO IEPEUUCIICHUS AIEMEHTOB, CJIOBECHOT'O ONHUCAHUS;

®  ONEepUpOBaTh MOHATHSMU: BBICKa3bIBAHWE, UCTUHHOCTh M JIOKHOCTh BBICKa3bIBAHUS,
OTPULIAHME BBICKA3bIBAaHUM, ONEPALMM HAJ BbICKA3bIBAHUSMHU: U, WU, HE, YCIOBHbIE
BbICKA3bIBaHUS (MMILJIUKALIUN);

®  CTPOUTH BBICKA3bIBaHUs, OTPULIAHUS BbICKA3bIBAHUM.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  CTPOUTH IEMOYKH YMO3AKIIOUEHU Ha OCHOBE MCIIOJIb30BAHUS MTPABUJI JIOTHKH;

®  JCIOJIb30BaTh MHOXXECTBa, OINEpallid C MHOXECTBaMH, UX rpaduyeckoe
MIPEICTABJICHHE JIJIsl OTTMCAHUS PEATbHBIX MPOIECCOB U SIBJICHUH.
Yucaa

e OnepupoBaTh MOHATUSIMH: MHOXKECTBO HATYPAJIbHBIX YHCEN, MHOXXECTBO IEIBIX
YUCEeJ, MHOXXECTBO PAIlMOHAIBHBIX YHCEN, WPPANMOHATBLHOE YHCIO, KBAJPATHBI KOPEHBD,
MHOXECTBO JIEUCTBUTENIbHBIX UYMCEJ, T€OMETpHYEcKass MHTEPIpETalnsl HaTypalbHbIX, LEJBIX,
parMOHANTBHBIX, TEUCTBUTEIBHBIX YHCEIT;

® [OHUMATh U OOBSACHSATH CMBICI MMO3UIIMOHHOMN 3aMTUCH HATYPaJIbHOTO YHUCIIA;

®  BBINOJHATH BBIYUCIEHUS, B TOM YUCJIE C MCIOJIb30BaHUEM IMPUEMOB PAlMOHATIBHBIX
BBIYHCJICHHI;

®  BBINOJHATH OKPYIJIEHUE PALIMOHATIBHBIX YMCEN C 3aJaHHON TOYHOCTHIO;

®  CpaBHUBAThH pallMOHAIbHBIEC U UPPALMOHATILHBIE YNCIA;

® MPEACTaBIAThH PALMOHAIBLHOE YUCIO B BUAC JECATUIHOMN IpoOH

2
3H€CI) " Jajie€ — 3HaThb ONPEACICHUC TIOHATHSA, YMCTh HOACHATH €TI0 CMBICJI, YMETb UCIIOJIb30BATh IIOHATHUC U €TO
CBOIiCTBa pyu NpoOBCACHNU paccymneﬂnﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a7a4.



®  YIOPSAOYMBATH YMCIA, 3AMMCAHHBIC B BUJIE OOBIKHOBEHHOW M IECATUYHON ApOOU;

e HaxomuTh HOJIl 1 HOK uncen u ucnonb30BaTh X IPHU PEIICHUU 3a/1a4.
B noBceiHeBHO KU3HM U NIPM U3YUYEHHH APYTUX NMPeIMETOB:

® [PUMEHSTH MpaBWIA MPUOJIIKEHHBIX BBIYUCICHUA TPU PEHICHUH NPAKTHUYECKUX
3a/1a4 U PeIIeHUH 331249 JPYTUX YIeOHBIX MPEIMETOB;

®  BBLINOJHATH CPaBHEHUE PE3YyJbTATOB BBIYMCICHUN MPH PELICHUH MPAKTHUYECKUX
3aJa4, B TOM 4YHCJie TPUOIMKEHHBIX BBIUYMCICHUIH;

®  COCTaBIJIATH M OIICHUBATH YHCIIOBBIC BBIPAKCHUS MPU PEUICHUH MPAKTHYECKHUX 3a/1a4
W 3aJ1a4 U3 JPYTUX Y4eOHBIX MMPEIMETOB;

® 3amKChiBaTh M  OKPYIJISATH YHUCJIOBbIE 3HAUEHHUS  pEabHbIX BEJIMYHUH C
MCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPEHHUS.
ToxnecTBeHHBbIE IPe0OpPa30BaAHUA

e  OmnepupoBaTh MOHATHUSAMH CTENEHHU C HATypaJbHBIM MOKa3aTelieM, CTENIEHU C IIeJIbIM
OTPUIATEIILHBIM ITOKa3aTelIeM;

®  BBINOJNHATH NPEOOpPa3OBaHUSI IENbIX BBIPAKECHHUI: [OEHCTBUS C OJHOWICHAMHU
(cmoxeHue, BBHIYMTAHWE, YMHOXKEHUE), JCWCTBUS C MHOTOWICHAMHU (CJIOKEHUE, BBIYMTAHUE,
YMHOXEHHE);

®  BBINOJHATH PA3JIOKEHHE MHOTOYJICHOB HAa MHOMXUTEIH OJHMM U3 CIOCOOOB:
BBIHECEHHUE 33 CKOOKY, TPYNIHUPOBKA, UCTIOJIb30BaHUE (POPMYI COKPAILIEHHOTO YMHOXKEHHUS,

®  BBIJCIATH KBAJIPAT CyMMBI U Pa3HOCTH OJTHOUYJICHOB;

®  packiaJbIBaTh HA MHOKHTEIIHM KBAJAPATHBIA TPEXUJICH,

®  BBINOJHATH MPEOOPA30BaHUS BBIPAKEHUH, COACPKAIMUX CTCICHH C IEIBIMU
OTPUIATCIIEHBIMKA  TTOKA3aTesIMU, TEPEXOJUTh OT 3allMCH B BHUIC CTCNEHH C IICIBIM
OTpHUIATENIbHBIM MTOKa3aTeJeM K 3aIIUCH B BUJIE Apo0OH;

®  BBINOJHATH NPeoOpa3oBaHUsl JAPOOHO-PAMOHAIBHBIX BBIPAKCHUN: COKpAIICHUE
npobeil, mpuBeaeHrne anredpandeckux qpooeii Kk 001IeMy 3HaMEeHATeN0, CII0KEHHEe, YMHOKEHHE,
JielIeHUE anredpandeckux Ipo0eid, BO3BEACHUE allreOpandeckoi IpoOu B HATYPAIBHYIO U IIEITYIO
OTPUIATENbHYIO CTETICHb;

®  BBINIOJHATH IPEOOPA30BAHUS BRIPAKCHHM, COICPIKANTUX KBAIPATHBIC KOPHU;

®  BBIJCIATH KBaJpaT CYMMBI HJIM PAa3HOCTH JBYWICHA B BBIPAKEHUSAX, COICPKAIIUX
KBaJIpaTHBIC KOPHU;

®  BBINOJHATH IPE0OPA30BAHUS BBIPAKESHUI, COJIEPIKAIIIX MOIYIIb.
B noBceiHeBHOM KU3HM M TIPU U3YYEHHHU APYTUX MPeIMETOB:

®  BBINIOJHATH MPEOOpPA30BaHUS U JICHCTBUS C YUCIIAMH, 3aITUCAHHBIMU B CTaHJAPTHOM
BUJIE;

®  BBINOJHATH MPEOOpa3OBaHUs aNreOpanyecKuX BBIPAKEHUU MPH PEHICHHH 33434
JIPYTUX y4eOHBIX MPEIMETOB.
YpaBHeHUsI 1 HEPABEHCTBA

e OmepupoBaTh MOHATUSIMHU: YpaBHEHHE, HEPABEHCTBO, KOPEHb ypaBHEHUS, PEIICHUE
HEPAaBEHCTBA, PAaBHOCHWIIbHBIE ypaBHEHUsS, OONACTh OMpeJelieHUs YypaBHEHHs (HEpaBEHCTBA,
CUCTEMBI ypaBHEHUH WM HEPABEHCTB);

e pemiath JIMHEWHBbIC YpaBHEHUS M YpaBHEHUs, CBOJUMBIC K JIMHEWHBIM C TTOMOIIBIO
TOXKJICCTBECHHBIX IMPeoOpa30BaHMIA,

e pemath KBaJIpaTHbIE YypaBHEHUS M YpaBHEHHs, CBOAMMBIE K KBaJIpaTHBIM C
MOMOIIBIO TOXKAECTBEHHBIX MPE0Opa30BaHUI;

e  pemiath APOOHO-JIMHEHHBIC YPABHCHUS,

e pemarh mpocTeiiiMe HppalMOHANBHBIE  ypaBHeHMs Buia L/f(x)=a ,
V7 () =g (x);

n
L4 peliaTh YpaBHCHUA BUa X =d4;




e  pemiath ypaBHEHHs CIIOCOOOM PA3JIOKEHHs HA MHOKUTENN U 3aMEHBI IIEPEMEHHOM;

®  UCNOJNb30BaTh METOJ HMHTEPBAJIOB JUIsl PELICHUS LENbIX U JPOOHO-PAllMOHAIBHBIX
HEPABCHCTB;

e  pelaTh JMHEHHBIC YPABHEHUs U HEPABEHCTBA C lTapaMeTpamu;

®  pelIaTh HECJIOKHbIE KBAIPATHBIE YPABHEHMUS C IApaMETPOM;

®  pelIaTh HECJIOKHbBIE CUCTEMBI JIMHEUHBIX YPABHEHUH C ITapaMeTPaMU;

e  pelIaTh HECJIOKHbBIC YPABHEHUS B LIEJBIX YHCIIAX.
B noBceHeBHOM KU3HM M TIPH M3Y4YEHHH APYTUX NPeJIMETOB:

® COCTAaBJATb M pEIIaTh JMHEHHBIE U KBAAPATHBIC YPABHEHMS, YPABHEHHS, K HUM
CBOJAILMECS, CHCTEMbl JIMHEWHBIX YpaBHEHHUM, HEPAaBEHCTB IPU PELICHUM 3a7ad JPYTUx
y4€OHBIX IIPEMETOB;

®  BBHINOJHATH OLEHKY IPaBONONOOUs pEe3ysbTaTOB, IMOIYY4aeMbIX IPH PEIICHUH
JUHEHUHBIX M KBAJPATHBIX YpPaBHCHUN M CHUCTEM JIMHEHHBIX YPAaBHCHUM W HEPABEHCTB IIpU
pELICHUH 3aJiay APYIUX y4eOHBIX NIPEIMETOB;

e BbIOMpPaTh COOTBETCTBYIOIIME YPABHEHMs, HEPABEHCTBA WJIM HX CUCTEMBI IS
COCTABJICHUS] MATEMATUYECKON MOJIEIIN 3a/IaHHON PEAIBHON CUTYallMU WIH NIPUKIIAIHOM 3a7a4H;

®  yMETb MHTEPIPETUPOBATH NOJYUYEHHBIN NIPU PEIICHUN YPAaBHEHHUs, HEPABEHCTBA WU
CUCTEMBI PE3yJIbTaT B KOHTEKCTE 3aJaHHOW PEAIbHOM CUTYALlMX WM NIPUKIAIHOM 3a1a4u.
DOyHKIUHA

e OnepupoBaTb MOHATUAMHU: (YHKIMOHAJIbHAs 3aBUCUMOCTb, (yHKIMS, Tpaduk
byHKLIMHU, cocoObl 3aJaHusl (PYHKIMH, apTyMEHT M 3HadeHHe (PYHKLUHU, 001acTh ONpeeCHHs
U MHOXECTBO 3HAYCHMH (YHKIWH, HYIH (QYHKIAH, OPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEUETHOCTh (DYHKIIMH;

®  CTpOUTH rpaduKu JIMHENHOM, KBaJpaTUYHON GyHKIMH, oOpaTHOM
IPONOPLHOHATIBHOCTH, GYHKIMH BUAA: y = aq + %b s v=~xsy=3x, y=|x5

X

e Ha IpuMepe KBaJApaTUUYHON (YHKIUHU, HCIOIb30BaTh MpeoOpazoBaHusl Trpadurka
ynxun y=f(x) mis noctpoenus rpadukoB GyHKUUH = of (kx +b)+c 5

®  COCTaBJIATh YPAaBHEHHs INPSAMOM MO 3aJaHHBIM YCIOBUAM: INPOXOJAILEH 4Yepe3 IBE
TOYKM C 3aJaHHBIMU KOOpJAMHATaMHU, NPOXOIAIIEH 4Yepe3 NaHHYI TOYKY M IapauIeIbHON
JTAHHOM NPSIMOW;

e uccnenoBaTh QYHKIMIO 10 €€ TpauKy;

® HAaxXOQUTh MHOXECTBO 3HA4YCHWM, HYIM, IPOMEXKYTKHM 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKIIUH;

® ONEepUpOBaTh NOHATHAMM: IOCIEIOBATEIbHOCTh, apu(MeTHuecKass Mporpeccus,
reoMeTpHUYecKas IPOrpeccus;

e  pemiarth 33Ja4M Ha apU(PMETUUYECKYIO U TE€OMETPUUECKYIO ITPOrPECCHUIO.
B noBceiHeBHOM KU3HM M TIPM U3YUYEHHH APYTUX NMPeJIMeTOB:

®  JWLIIOCTPUPOBATH C OMOIIBIO IpauKa peaqbHyI0 3aBUCUMOCTb WIIM MPOLECC MO UX
XapaKTepUCTUKAM;

®  HCIIOJIb30BaTh CBOMCTBA M rpauk KBaApaTUYHON (YHKIMH MPHU PEHICHUU 3a]ad U3
JIPYTUX y4eOHBIX MPEIMETOB.
TekcroBbie 3a1a4n

e Pemare NpoCThIE U CIOXKHBIE 33/1a4M PA3HBIX THIIOB, & TAK)KE 33]1a4M MOBBIIICHHON
TPYAHOCTH;

®  JCIOJIb30BaTh Pa3HbIE KpPAaTKHE 3allUCH KaK MOJENHM TEKCTOB CJIOKHBIX 3ajad s
ITOCTPOEHUS IOMCKOBOW CXEMBI U PEIICHUS 33/1a4;

® pasnuyaTh MOJAENb TEKCTa U MOJEIb PEIIEHUs 3aladl, KOHCTPYHPOBAaTh K OJHOMI
MO/JIEJIM PELICHNS HECIOXKHON 3a/1a4M pa3Hble MOJEIHN TEKCTA 3a/1auH;



®  3HATh U MIPUMEHATH 00a criocoba moucka peuieHus 3ajaad (0T TpeOOBaHUS K YCIOBHIO
U OT YCJIOBHS K TPEOOBAHUIO);

®  MOJEIUPOBATh PACCYKICHHS MIPU MONCKE PEHICHHUS 33/1a4 C IOMOIIBIO Tpad-CXEMBI;

®  BBIJICNIATH ITAIBI PEUICHUS 337a4 U COJEPKAHNUE KaXKIOTO ITAla;

e yMeTh BBHIOMpATh ONTHMAJBHBI METOJ pELICHHS 3aJaud W OCO3HaBaTh BBIOOD
METO/a, paccMaTpUBaTh pAa3IUYHBIE METOJbI, HAXOAWUTh pAa3HbIC PEHICHUS 3aJaud, eciu
BO3MOYHO;

®  AHANU3UPOBATH 3aTPYAHCHUS MPHU PEIICHUH 3a]1a4;

®  BBHINOJHATH PA3IUYHBIE MMPEoOpa30oBaHUs IMPEIUIOKEHHOW 3a/laud, KOHCTPYHUpPOBATh
HOBBIC 33/1a4¥ U3 JaHHOMW, B TOM YHCIie OOpaTHEIE,

®  UHTEPHPETHPOBATH  BBIUUCIUTENbHBIE pPE3yNbTaThl B  3ajgaude, MCCIEeN0BaTh
IIOJIyUEHHOE PEILECHUE 3aauu;

®  aHAIU3UPOBATh BCEBO3MOKHBIEC CUTYALIUU B3aUMHOI'O PACIIOJIOKEHHUS ABYX OOBEKTOB
U U3MEHEHHE MX XapaKTEePUCTHK IPH COBMECTHOM JBM)KEHUHU (CKOPOCTb, BPEMs, PAaCCTOSHHE)
IpY pEeIIeHUM 3a7ad Ha JIBUKECHUE IBYX OOBEKTOB KaK B OJHOM, TaK M B NPOTHUBOIIOJIOKHBIX
HalpaBJICHUAX;

®  HcCiIeN0BaTh BCEBO3MOXKHBIE CUTYallUU IPU PELICHUH 3a/lad Ha JABM)KEHUE IO PEKe,
paccMmaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

e  peuiath pa3HOOOpPA3HbIE 334U «HA YACTHUY,

e pewiaTth U 0OOCHOBBIBATH CBOE PELICHME 33]a4 (BBIACIATh MATEMAaTHUECKYIO OCHOBY)
Ha HaXO0X/IEHUE YaCcTH YMCJIa ¥ YUCIIa 110 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBbICHIA ApoOH;

® 0CO3HABaTh U OOBACHATH MACHTUYHOCTH 33Ja4 PA3HBIX THIIOB, CBS3BIBAIOIINX TPH
BEJIMYMHBI (Ha paboOTy, HA TOKYIKH, HAa JBM)KEHHUE), BBIACIATH 3TH BEIMYUHBI U OTHOUICHUS
MEXJy HUMH, NPUMEHATh UX IpHU pelIeHUM 3ajad, KOHCTPYUPOBaTb COOCTBEHHBIE 3a1ay
yKa3aHHBIX THIIOB;

®  BJAJETh OCHOBHBIMU METOJIaMH pEILIEHUs 3a/1a4 HAa CMECH, CIUIaBbl, KOHIIEHTPALIUY;

e  pemiarth 3a/la4d Ha MPOLEHTHI, B TOM YHCIIE, CIOXKHBIE TPOLEHTHl ¢ 0OOCHOBAHUEM,
WCIIOJIB3YsI pa3HBIE CIIOCOOBI;

e  pemlaTh JOTMYECKUE 337audl Pa3HBIMM CIIOCOOAMH, B TOM YHUCIIE, C ABYMS OJIOKaMH U
C TpeMs 0JIOKaMH JJaHHBIX C IIOMOIIbIO TaOJIHII;

e pemarh 3aJaud [0 KOMOMHATOPHUKE M TEOPUU BEPOATHOCTEH HA OCHOBE
UCTIOJIB30BaHUS H3YYEHHBIX METOJIOB 1 000CHOBBIBATH PEIIICHUE;

®  peulaTh HECJIOXKHBIE 33/1a4M [0 MATEMAaTUYECKOI CTaTHCTUKE;

® OBJQJIETh OCHOBHBIMH METOJAMHU PELICHHs CIOKETHBIX 3a7ay: apudMeTHUecKui,
anreOpanyeckuii, mepeGop BapuaHTOB, FTEOMETPUUECKUHN, rpadUUecKuii, IPUMEHITh UX B HOBBIX
110 CPaBHEHUIO C U3YUYEHHBIMHU CUTYAIUSX.

B noBceaHeBHOI :KM3HM M IPU U3YYeHHUH JPYIHX NPeAMETOB:

® BBHIJICNATH TPH PEHICHWH 3a]ad XapaKTepPUCTHKH pacCMaTpUBaeMON B 3ajade
CUTYalluM, OTJIMYHbIE OT pealbHBIX (T€, OT KOTOPBIX a0CTPAarMpOBAIUCH), KOHCTPYHPOBATH
HOBBIE CUTYallMM C YYE€TOM JTHX XapaKTepUCTHK, B YAaCTHOCTH, NpPH pEIICHUH 3a1ady Ha
KOHIICHTPAIIUH, YIUTHIBATH IJIOTHOCTH BEIECTBA;

e pemiaTh U KOHCTPYHPOBATH 33J]a4l HA OCHOBE PACCMOTPEHHSI PEAIbHBIX CUTYallUi, B
KOTOPBIX HEe TPeOyeTCsl TOYHBIA BEIYUCIIUTENLHBINA Pe3yIIbTaT;

e  pemiaTh 337aydl Ha JABIKEHHE MO PEeKe, pacCMaTpUBas pa3Hble CUCTEMbI OTCUETA.
CraTucTHKa U TeOpUs BepPOATHOCTEH

e  OmnepupoBaTh MOHATUSIMH: CTOJOYATHIE U KPYrOBBIE TUATPAMMBI, TAOJIUIIBI JTaHHBIX,
cpenHee apudmeTnyecKkoe, MenraHa, HauOosblllee U HauMEeHblIee 3Ha4eHHsI BBIOOPKH, pa3zMax
BBIOOPKH, TUCIIEPCHSI U CTaHIAPTHOE OTKJIOHEHHE, ClTydaiiHas H3MEHUNBOCTb;

e  u3BJIEKaTh UH(OPMaINIO, TPEACTABICHHYIO B Ta0/INIIaX, Ha AUarpaMMmax, rpagukax;

®  COCTaBIJIATH TAOJHIIBI, CTPOUTH JAUArPaAMMBI M TpaUKH Ha OCHOBE JTAaHHBIX;



e OmepupoBaTh NOHATHAMM: (pakTOpuanm 4Yuciaa, TMEPEeCTAHOBKM W  COYETaHMUS,
Tpeyroiabauk [lackans;

®  TPUMEHSTH MPABUIIO IPOU3BEACHUS NP PEIICHUH KOMOMHATOPHBIX 3a7ay;

®  ONepHpOBATH MOHATHUSAMH: CIIyYalHBIA OIBIT, CIy4YaillHbI BBIOOP, HCIIBITAHUE,
3JIEMEHTAPHOE CilydailHOe CcoObITHE (MCXOM), KIACCHUECKOe OIPENEIEHHE BEpOSITHOCTH
CJIy4alfHOrO COOBITHSI, OTIEPALIUU HAJl CITyYalHBIMU COOBITUSAMU;

®  TPEACTaBIATH HH(POPMAIIHIO C TIOMOIIBIO KPYroB Jiinepa;

e  pemarth 3a/a4d Ha BBIUYMCIIEHUE BEPOSITHOCTHU C MOJICYETOM KOJIMYECTBA BAPUAHTOB C
MOMOIIBI0 KOMOMHATOPUKH.
B noBceHeBHOM KU3HH M NIPH M3YYCHHHU APYTHX NPEIMETOB:

®  U3BJEKaTh, UHTEPIPETUPOBATH U MPEOOPa30BHIBATH HHPOPMALIUIO, IPECTABICHHYIO
B Ta0nuuax, Ha Juarpammax, rpadukax, OTpakarollyl0 CBOMCTBA U XapaKTEPUCTUKU PeaIbHBIX
IIPOLIECCOB U SIBJICHUM;

®  OMpeneNaTh CTATHCTUYECKUE XapaKTEePUCTHKH BBIOOPOK IO TabjHiiaM, AUarpaMmam,
rpadukam, BBIIOIHATH CPABHEHHE B 3aBUCUMOCTH OT LIEJIM PELIeHUs 3ajlauy;

®  OLCHUBATh BEPOSTHOCTb PEAJIbHBIX COOBITUHN U SIBICHUU.
Hcropusi MaTeMaTHKHU

e XapakTepu30BaTh BKJaJ BbIIAIOIIMXCA MAaTEMaTHUKOB B DPAa3BUTHUE MATEMATHKU M
UHBIX Hay4YHbIX oOnacTeii;

e [IOHMMAaTh POJIb MATEMATUKH B pa3Butuu Poccuu.
Metoabl MaTeMaTHKH

e lcnonb3ys W3ydeHHbIE METOABI, IPOBOJUTH JOKA3aTEJIbCTBO,  BBINOIHATH
OIIPOBEPIKEHUE;

e  BbHIOMpATh M3YYEHHBIE METOAbl U UX KOMOMHAIMU AJI PEIIECHUS MaTeMaTHYECKHUX
3az1ay;

® HCHOJIB30BATh MAaTEMAaTUYECKUE 3HAHMUA I OIMCAaHMs 3aKOHOMEPHOCTEH B
OKpYXKarollel JeMCTBUTETbHOCTH U MPOU3BEICHUSX UCKYCCTBA;

®  IIPpUMEHATH IIpOCTENIINE IIPOrpaMMHBIE CpeacTBa " JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIIEHNN MAaTEMATHYECKUX 3aa4.



COJAEPKAHUE YYEBHOI'O ITIPEIMETA
Anredpanyeckne BbIPaKeHUs

BripaxkeHus ¢ nepeMeHHbIMU. 3HAYEHUS BBIPDAKEHUS C IIEPEMEHHBIMU. J[OITyCTUMBIEC 3HA4YEHUS
nepeMeHHbIX. ToxxaecTBo. ToxaecTBEHHBIE TPE0Opa30BaHUs ANreOpanyecKuX BIPaKEHU.
JloKa3aTesbCcTBO TOXKAECTB.

CreneHsb ¢ HaTypajabHBIM [TOKa3aresneM U e€ cBoiicTBa. OnHowieHbl. OJHOWIEH CTaHIapTHOIO
Buja. Crenenb ogHowIeHa. MHorowieHsl. MHOrouneH cranaaptHoro suaa. CreneHnb
MHorouseHa. Ciio)keHre, BBIMUTaHUE U YMHOKEHHE MHOTOWIEHOB. DOpPMYJIbI COKpAIIEHHOTO
YMHOXEHUS: KBaJpaT CyMMbI U KBaJpaT Pa3HOCTH ABYX BBIPAKCHUU, IIPOM3BEICHUE PA3HOCTH U
CYMMBI JIBYX BBIpaXeHHU. Pa3noskenue MHOrowiIeHa Ha MHOXKHUTEIH. BeiHecenue oomero
MHOXHUTEJNS 3a CKOOKHM. MeTon rpynnupoBKu. Pa3HOCTb KBapaToB IBYX BeIpakeHUH. CymMMa U
pa3HOCTb KyOOB JIBYX BbIpaskeHuM. KBagpaTHseiil TpéxwieH. KopeHb KBapaTHOTo TpEXUsIeHa.
CBolicTBa KBaJpaTHOro TpéxuieHa. Pa3iioxkeHne KBaIpaTHOro TpEXWIEHa HA MHOKUTEIIH.
Parnmonanbubie Beipakenus. Llenbie Beipaxenus. J[poOHble BepakeHus. PannonansHas qpo0s.
OcHOBHOE CBOWCTBO pallMOHANILHOMN Apoou. CioxeHue, BBlYUTaHUEe, YMHOKEHHE U JIeTIeHUe
panMoHaNBHBIX Ipo0eii. Bo3BeneHne panroHaIbHBIX IPO0eH B cTeneHb. ToX/IeCTBEHHBIC
npeoOpa30BaHus pallMOHAIBHBIX BhIpaXkeHU. CTeneHb ¢ LesIbIM [ToKa3aTeaeM U e€ CBOMCTRA.
KBanparuble kopHu. ApudmMernyeckuil KBaJpaTHbIM KOPEHb U €ro cBOICTBa. T0XEeCTBEHHbIE
npeoOpa30BaHus BBIPAKEHUH, COAECPIKALMX KBAJAPATHbIE KOPHHU.

YpaBHeHus

VYpaBHeHus ¢ 01HOM nepeMeHHoi. KopeHb ypaBHeHus. PaBHocuiibHble ypaBHeHUs. CBOMCTBA
YpaBHEHUH C OAHON NEPEMEHHON. Y PaBHEHHE KaK MAaTEMATHYECKAsI MOJIEIIb PEAIbHOMN
CUTYallUN.

JInneiinoe ypaBHenue. KBagparnoe ypaBHenue. @opmyiia KOpHEH KBaApaTHOIO ypPaBHEHUS.
Teopema Buera. Paninonanbusle ypaBHeHUs. PelieHue paloHaIbHBIX YPaBHEHHUM, CBOIALIUXCS
K JINHEWHBIM WIM K KBa/IpaTHBIM YPaBHEHMSIM. Perienre TeKCTOBBIX 3a/1a4 C IOMOIIBIO
palOHAIbHBIX YPAaBHEHUM.

DOyHKIUHA

@OyHKIMOHAIbHBIE 3aBUCUMOCTH MeX 1y BennunHaMu. [lonstre pynkuun. OyHKIMs Kak
MaTeMaThyeckas MoJieJb peajabHoro npouecca. O0nacTb onpeeneHus U 00JacTb 3HaUCHUs

¢ynkuuu. CnocoOsl 3aganus pynkuuu. ['paduk pynkumu. OyHkuus y= x , €€ CBOICTBA U
rpadux. OyHKIUS 00pPATHOI MPOMOPIHOHATHHOCTH U €€ Tpaduk. KBagpatuunas GpyHKIus e€
CBOIiCcTBa U rpaduk.

YucaoBble MHOKECTBA.

MHuoxecTBa u ero aneMeHThl. CriocoOsl 3a1aHust MHOKeCTB. PaBHbie MHOKecTBa. [TycToe
MHOxkecTBO. [logmMHOkecTBO. Onepanuu HaJl MHOXKecTBaMu. MimocTpanyst COOTHOLLIEHUM
MEXIy MHOXXECTBAMH C MTOMOIIIBIO JUarpaMm Ditiepa. MHOKeCTBa HATYPATbHBIX, IIEJIBIX U
parMoHANTBHBIX YKCell. PaninonaapHOE YMCiI0 Kak ApoOs m/n, rae m € Z, n € N, U Kak
OeckoHeuyHast meproandeckas napoob. [Ipeacrapnenune o0 uppanroHaIbHOM dncie. MHOKECTBO
neicTBUTENbHBIX uncen. [IpencraBnenne qeiCTBUTENBHOTO YKCTa B BUIE OECKOHEUHOM
HETMEePUOIMUECKON MecaTuIHOM npobu. CBsa3b Mex 1y MHOKecTBamu N, Z, Q, R.

Aure0pa B MCTOPHYE€CKOM Pa3BUTHH

OTKpbITHE UPPAMOHATHEHOCTH. V3 MCTOpHY BOSHUKHOBEHUS (POPMYIT JIsl PEIICHUS YPaBHEHUN
3-it u 4-it creneneil. Micropust pa3BUTHS MOHATHSA QYHKIUN

J1.®. Marnunkwuit. [1.JI. Yeosmmes. [1. ®epma. P. [lekapt, H. Konmoropos, ®@. Buer. Diinep, H.
Tapranbs, [. Kopaano, H. AGens, b. Ilackans, JI. [Tuzanckuii, K. T"aycc.



TemaTnuyeckoe IJIAHKPOBaAHKE

(mo 3 yaca B Hememo B 8 kiaccax. Beero 3a rog oOydenust 105 yacoB)

Ne Knacc Pazgen, Tema KonnuectBo
4acoB
1. 8 ParmonanbsHbie BbIpaXKEHUs 44
2. 8 KBanpaTubie kopHH. J{eiCTBUTENbHBIC YKCIIA 25
3. 8 KBaapartHbie ypaBHEHHS 26
4. 8 [ToBTOpeHMe U cucTeMaTu3anus y4eOHOro MaTepuasia 10
Uroro: 105
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