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AHHOTANMA K padoyeil mporpamme

PaGouass mporpamMma y4deOHOTrO mpeaMera «Anrebpa» CcoOCTaBlieHa B COOTBETCTBUU C
TpeboBanusmMu denepasbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTAaHAAPTa OCHOBHOTO
obmiero oOpaszoBanus (mpuka3 MuHHcTepcTBa 00pazoBanus u Hayku PD ot 17.12.2010 r. Ne
1897), ¢ yuérom [IpumepHOi#t mporpaMMel o yueOHOMY mpeaMeTy «MaTtemaTrukay, 0J100peHHON
pemeHreM (enepaIbHOro y4eOHO-METOJHUECKOr0 OOBEIUHEHUsI 10 00meMy 00pa30BaHHIO
(mpotokon ot 8 ampenst 2015 r. Ne 1/15), Ha ocHOBe OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI
ocHOBHOTO 06O1ero oopazosanust MBOY COLL Ne 14 u aBTopckoii mporpammsl A.I'. Mep3isk,
B.b. Ionouckuii, M.C. Axup: [Iporpammser 5-11 xmaceel. M.: Benrana-I'pa,2018.-152¢

Paboyas mporpamma no anredpe opueHTHPOBaHA Ha 00yJaronuxcs 8 KIaccos.
YpoBeHb u3ydueHus npeamera — 6a3oBbiid. Temarnueckoe miaHupoOBaHUE PACCUUTAHO Ha 3
y4eOHBIX Uaca B HEJIEN0, 4To cocTaBisieT 105 ydueOHbIX yacoB B roj. [IporpamMmma peannzoBaHa
MIOJTHOCTBIO 3 CUeT 00BeTMHEHHS TEM Ha TIOBTOPEHHE.
OO6yuenue anredpe B OCHOBHOM INIKOJIE HAMPABJICHO HA JOCTIKEHHUE CICTYIOIINX Yelell:
- (opMupoBaHme peACTABICHAN O MAaTEMATHKE KaK YaCTH OOIIeUeIOBEYEeCKO KyIbTYpPHI, O
3HaYMMOCTH MaTEeMaTHUKH B Pa3BUTHH [IUBIIIN3AIMN U COBPEMEHHOTO OOIIECTBA;
-pa3BUTHE JIOTUYECKOTO M KPHUTHYECKOTO MBIIUICHUS, KYyJIbTYPBl pPEYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;
-OBJIaJICHNE MaTeMaTHYECKUMH 3HAHUSAMH M YMEHUSIMH, HEOOXOIUMBIMH ISl MPOIOIDKEHHUS
00pa3oBaHus, N3YYCHHUS CMEXKHBIX TUCIUILTHH, TPUMEHEHHS B TIOBCEAHEBHOM KI3HH.
Jlnst TOCTMKEHUsT TIOCTABIICHHBIX IeNiell B 8 kiaccax HEOOXOJUMO pPEeIIeHHEe CIIEAYIOIINX
3aaau:
® U3y4YUTb CBOMCTBA M rpa(UKH NEMEHTAPHBIX (QPYHKINN, HAYYUTHCS UCIIOIb30BATh
(GyHKIMOHATBHO-TpapUeCKUe MPEICTABICHHS Ul ONUCAHKS U aHAJIM3a peallbHbIX
3aBUCHUMOCTEI;
® pa3BUTh JOIMUYECKOE MBIIIJIEHUE U PeUb — YMEHHUS JIOTUYECKH 000CHOBBIBATh CY)KJCHHUS,
IIPOBOJIUTh HECJOXHBIE CHCTEMaTH3allud, NPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI,
UCIOJIb30BATh PA3JINYHbIE SI3bIKM MAaTEMATUKU (CIOBECHBIH, CUMBOJIMYECKHM, rpadudecKuii)
JUI WIITFOCTPALMK, MHTEPIIPETALuK, apryMEHTalluU 1 I0Ka3aTelbCTBa;
e chopMupoBaTh NpPEACTaBICHUA 00 M3ydaeMbIX MOHATHAX M METOJax Kak BayKHEHIIMX
CpeACTBax MaTeMaTUYeCKOI0 MOJEITUPOBAHUS PEATbHBIX IIPOLIECCOB U SIBJICHUM;
e (opmHpoBaTh 3HAHUA O KBAJIPATHBIX YPABHEHUAX U CIIOCO0AX UX PELICHHUS;
® pa3BUTh YMEHME paboTaTh C y4eOHbIM MaTEMaTHYECKUM TEKCTOM, TOUYHO M I'PaMOTHO
BbIpaXKaTb CBOM MBbICIM C IPUMEHEHHEM MaTeMaTHYeCKOW TEePMUHOJIOTMU U CHUMBOJIMKH,
IIPOBOJIUTH JIOTHUECKUE 0O0CHOBAHUS, JOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHUM;
e co3JaTh (yHIAMEHT JJIsi MaTeMaTU4eCKOTOo pPa3BUTHA, (HOPMHUpPOBAHMS MEXAHHU3MOB
MBILUIEHUS, XapaKTePHBIX Ul MaTEMaTHYECKOH e TeTbHOCTH.
Jlyis BBITIOJTHEHUS BCEX BUAOB oOydaromux padot mo anredpe B 8 kimaccax B YMK
HMEKTCS Y4eOHHUK, YueOHbIe 10co0us:
1. AnreOpa — 8 kinacc: ydueOHHK /711 ydamuxcst o0meo0pazoBaTebHbIX yupexaeHuit/ Al
Mepansk, B.b.Ilononckuit, M.C.Axup. — M.: Bentana — I'pag, 2017.
2. Anrebpa — 8 knacc: Metoauueckoe nocooue/ E.B.bynko, A.I'. Mep3nsk,
B.b.ITononckuit, M.C.Skup. — M.: Benrana — I'pad, 2017.
3. Matemaruka: nporpammsl: 5-11 knacesl / A.I'. Mep3insk, B.b.ITononckuit, M.C. Skup. —
M.: Benrana — I'pad, 2018.



JIMYHOCTHBIE, METAIIPEJMETHBIE U NPEJIMETHBIE
PE3YJIbTATBI OCBOEHHMSA YYEBHOI'O IMTPEIMETA
JleaTenbHOCTh 00pa30BaTENILHOTO YUYPEXKACHUS B OOyuYeHHMM MaTeMaTHUKE JOJDKHA OBITh
HaIlpaBJIEHA Ha JIOCTHKEHUE 00Y4arOIUMUCS CIAEAYIOIIMNX JTUYHOCHHBIX PE3YIbMamoes:
JINYHOCTHBIMM Ppe3yJIbTaTaMM U3ydeHUs npeaMeTa «MaTeMaTHKay SBIISIOTCS:

1. Poccuiickas rpaxaaHckas WICHTUYHOCTb (HATpuoTus3M, yBakeHHe K OrteuecTtBy, K
MpPOLUIOMY W  HAacTOSILEMY MHOTIOHallMOHaJbHOro Hapona Poccum, YyBCTBO
OTBETCTBEHHOCTH M Jiodra nepen PonuHol, maeHtudukanus cedst B KadecTBe IpaJIaHWHA
Poccun, cyObeKTHBHAs 3HAYMMOCTH HCIOJB30BAHUS PYCCKOTO SI3bIKA M SI3BIKOB HApPOJIOB
Poccun, oco3HaHue W OUIYyIIEHHE JMYHOCTHOM CONPHUYACTHOCTU CYIbOE POCCHUHCKOIO
Hapoja). Oco3HaHUE 3THUYECKON NPUHAMJIEKHOCTH, 3HAHUE HCTOPHUHU, S3bIKA, KYJIBTYpbI
CBOEr0 HAapoJa, CBOEro Kpas, OCHOB KYJIbTYpPHOIO Hacienuss HapoioB Poccum u
yesioBeyecTBa (MACHTUYHOCTh YEJIOBEKA C POCCUHCKON MHOTOHAIMOHAJIBHOM KYyJIbTYpOM,
CONPUYACTHOCTh MCTOPUM HApPOJOB M TOCYAAPCTB, HAXOAMBIIHXCS HAa TEPPUTOPUU
coBpeMeHHOM Poccum); uHTepuopuzanus TyMaHUCTHYECKHX, JEMOKpPaTHUYECKUX H
TPaJAMIIMOHHBIX IEHHOCTEH MHOTOHAIMOHAJILHOTO poccuiickoro obmiectBa. Oco3HaHHOE,
YBOXHUTENbHOE M J0OpOKENaTeIbHOE OTHOIIEHHWE K MCTOPHUH, KYIbType, pPeUrui,
TpaauLUsAM, sI3bIKaM, [IEHHOCTSIM Hapo10B Poccuu 1 Hapo10B MUpa.

2. TOTOBHOCTH M CITOCOOHOCTH OOYYAIONTUXCS K CAMOPA3BUTHIO U CAMOOOPa30BaHUIO HA OCHOBE
MOTHBAIMH K 00YYEHHUIO U MO3HAHHUIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOpY U
MOCTPOCHUIO  JAJbHEHINEH HMHIWBUAYAIBHOW  TpaekTopuu oOpa3oBaHusi Ha 0Oase
OpUEHTHUPOBKM B Mupe mnpodeccuii M mNpodecCHOHATIbHBIX MPEANOYTEHUH, C Y4YETOM
YCTOMYMBBIX MO3HABATEIbHBIX HHTEPECOB.

3. Pa3Buroe MopanbHOE CO3HAaHHE M KOMIIETEHTHOCTh B PEUICHHMH MOpaJbHBIX MpoOiieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpPa, (QOpMHpOBaHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO
MOBEJCHUS, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHBIM IOCTYIKaM
(cmocoOHOCTP K~ HPAaBCTBEHHOMY  CaMOCOBEPIICHCTBOBAHHIO,  BEPOTEPIUMOCTb,
YBOXKHUTEIbHOE OTHOLIEHHWE K PEIMTHO3HBIM UYyBCTBaM, B3IJISAaM JIIOJEH WIM HX
OTCYTCTBHMIO; 3HAaHHE OCHOBHBIX HOpPM MOpajiM, HPABCTBEHHBIX, IyXOBHBIX MHJICAIOB,
XpaHUMBIX B KYJIbTYPHBIX TpaJulMsaX HapoloB Poccuu, roTOBHOCTh Ha WX OCHOBE K
CO3HATEJILHOMY  CaMOOTPAaHMYEHHIO B  TIOCTYIIKAaX, IIOBEJIEHUHU, PACTOUYUTEIHHOM
noTpeOuTeNnsCTBe; CHOPMUPOBAHHOCTh TMPEACTaBICHUNH 00 OCHOBAaX CBETCKOM OJTHKH,
KYJIbTYPbl TPAAUIIMOHHBIX PEIUTUH, UX POJIH B Pa3BUTUU KYIbTYpbl W ucTopuu Poccuu u
YelI0BEYECTBA, B CTAHOBJICHUU I'PaXAaHCKOTO OOIIECTBA U POCCUIMCKON rOCy/1apCTBEHHOCTH;
MOHMMAaHHe 3HAYEHUS HPABCTBEHHOCTH, BEPbl U PEIUTMHM B KU3HU YEIOBEKa, CEMbU H
obmiectBa). ChOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YYEHUIO; YBAKHUTEIHLHOTO
OTHOIICHUS K TPYAY, HaJM4ME OIbITa Y4acTUS B COIMAIBHO 3HauYUMOM Tpyne. Oco3HaHue
3HAUEHUS! CEMbH B JKM3HHM Ue€JIOBEKa M OOIECTBa, MPUHATUE IIEHHOCTH CEMEWHOM >KU3HH,
YBOKUTENBHOE U 3a00TIMBOE OTHOLICHHUE K YJIEHaM CBOEH CEMBbH.

4. ChopMHPOBAaHHOCTh IEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKd M OOIIECTBEHHOW MPAaKTHKH, YYUTHIBAIOIIETO COLHUAIBHOE,
KYJIBTYpPHOE, SI3bIKOBO€, JYXOBHOE MHOT000pa3ne COBPEMEHHOTO MUDA.

5. Oco3HaHHOE, YBaXKUTEIbHOE U J00pOXKeIaTeIbHOE OTHOLICHHE K JPYroMy YelOBEKY, €ro
MHEHUIO, MUPOBO33PEHHIO, KYJIBTYpE, S3bIKY, BEPE, IPakJaHCKON MO3uLMHU. |'0TOBHOCT U
CMOCOOHOCTh BECTH IUAJIOT C JAPYTMMHU JIIOAbMU M JOCTHraTh B HEM B3aUMOIIOHHWMAaHMS
(umentudukanus cebsd Kak TOJHOMPABHOTO CyObEeKTa OOIIEHHUs, TOTOBHOCTH K
KOHCTPYMpPOBaHHUIO 00pa3a mapTHepa Mo JAUAIory, TOTOBHOCTh K KOHCTPYMPOBaHMIO 0Opasza
JOMYCTUMBIX CIIOCOOOB JMajora, TOTOBHOCTh K KOHCTPYHMPOBAHHIO Ipoliecca Juanora Kak
KOHBEHIIMOHHPOBAHUS HMHTEPECOB, MPOLEAYP, TOTOBHOCTh M CHOCOOHOCTH K BEJICHHIO
MIEPEroBOPOB).



6. OCBOEGHHOCTH COIMANIHBIX HOPM, IIPABHJI MMOBEACHHS, POJIEH U (POPM COLUAIBHON KU3HU B
rpymmnax u coooduiecTBax. Y4acTue B HIKOJILHOM CaMOYIPABICHUN U OOIECTBEHHOM KU3HH B
Ipenienax BO3PACTHBIX KOMIIETEHIMM C y4E€TOM pPETHOHAIBHBIX, ATHOKYJIBTYPHBIX,
COLIMANIBHBIX M 9KOHOMHUYECKUX OcoOeHHOCTel ((popMupoBaHME TOTOBHOCTH K YYacTHUIO B
IpoLecce YHNOPSAJOUEHUSI COLMAIbHBIX CBS3€M U OTHOILIEHUH, B KOTOPbIE BKJIIOYEHBI U
KOTOpBIEe (hOPMUPYIOT caMH ydaliuecs; BKIIOYEHHOCTh B HEMOCPEICTBEHHOE TPAXKIAHCKOE
ydacTue, TOTOBHOCTb Y4aCTBOBATh B JKU3HEIEATEIBHOCTH MOAPOCTKOBOIO OOIIECTBEHHOI'O
00beTMHEeHNS, TIPOTYKTUBHO B3aMMOACHCTBYIOIIETO C COIMAIBHON CPEO U COIMATIBHBIMH
MHCTUTYTaMU;UAeHTU(UKaLUsL ce0sl B KauecTBE CyOBbEKTa COLMAIbHBIX MPEOOpa3OBaHM,
OCBOEHHE KOMIIETEHTHOCTEl B c(epe OpraHu3aropcKoi JEesTEIbHOCTH; HWHTEPUOpHU3ALUs
LIEHHOCTEN CO3UJATEIBHOTO OTHOIICHHWS K OKPYXKAIOWIEW JEHCTBUTEIBHOCTH, LEHHOCTEHN
COLIMAJILHOTO ~ TBOPYECTBA, ILEHHOCTH  HPOJAYKTUBHOM  OpraHU3alMl  COBMECTHOM
NEeSITeIbHOCTH, camMOpeali3allud B TpYNIe W OpraHu3alMd, LEHHOCTH «IpYroro» Kak
pPaBHOMNPABHOTO TNapTHEpa, (OPMHpPOBAHME KOMIIETEHUUN aHaIW3a, M[POEKTHUPOBAHMS,
OpraHM3alui JIeATEIbHOCTH, pe(daeKcun U3MEHEHu#M, CcrnocoboB B3aHMMOBBITOJHOTO
COTPYIHMYECTBA, CIIOCOOOB peaau3aii COOCTBEHHOTO JIMIEPCKOTO MOTEHIINATIA).

7. CdopMHpPOBaHHOCTH IIEHHOCTH 3I0POBOTO M Oe30macHOro o0pa3a KU3HH; WHTEPHUOPU3AITUS
MpaBUWJI MHIUBUIYaIbHOTO M KOJIJIEKTUBHOTO OE30MACHOTO IMOBEAEHUS B YpEe3BbIYAMHBIX
CUTYaIUSX, YIPOKAIOUINX KU3HU U 3[I0POBBIO JIIOJIEH, MPpaBUII MOBEACHUS Ha TPAHCIIOPTE U
Ha Joporax.

8. Pa3BHUTOCTH 3CTETHYECKOTO CO3HAHMS Yepe3 OCBOCHUE XYI0KECTBEHHOTO HAcJeIusl HapOJI0B
Poccun u Mupa, TBOpUECKOW JEATEIBHOCTH 3CTETUYECKOTO Xapakrepa (CrocoOHOCTH
[IOHMMAaTh XY/I0’)KECTBEHHbBIC IPOM3BEAEHUS, OTPAXKAIOIIME pa3Hble OSTHOKYJIbTYPHBIE
TpaguLKK; cHOPMUPOBAHHOCT OCHOB XYJ0’KECTBEHHOM KYJIBTYphl 00yUYarOIUXCsl KaK 4acTH
UX oOmel ITyXOBHOW KYJIbTYpPbhI, KaKk 0CO0OTr0 croco0a TO3HAaHUSA >KU3HU U CPEACTBA
OpraHu3aluK OOIIEHUS; ICTETHYECKOE, SMOLIMOHAIBHO-IIEHHOCTHOE BUJIEHHE OKPYKAIOLIETO
MHP2; CHOCOOHOCTh K HMOLMOHAIBHO-IIEHHOCTHOMY OCBOEHHIO MHPA, CAMOBBIPAXKECHUIO U
OpUEHTAIMM B XYJ0KECTBEHHOM U HPAaBCTBEHHOM IPOCTPAHCTBE KYJIbTYpBl; YBa)KEHUE K
UCTOPHU KYJIbTYphl cBoero OTeuecTBa, BHIPAKEHHON B TOM 4YHCJIE B MOHUMAaHUU KPacOThI
4ejoBeKa; IMOTPeOHOCTh B OOLIEHMHM €  XYJIOKECTBEHHBIMM  IIPOU3BEICHUSAMH,
C(OPMHUPOBAHHOCTb AKTUBHOTO OTHOLICHUS K TPAAMLHUAM XYJO’KECTBEHHOM KyJIbTYphbl Kak
CMBICJIOBOM, 3CTETUYECKON U IMYHOCTHO-3HAYMMOM LIEHHOCTH).

9. CdopMHPOBAHHOCTb OCHOB 3KOJIOTUYECKOH KyJIbTYPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMUECKOTO MBbIIIJICHNs, HAJINYME OINbITa 3KOJOIMYECKH OPHEHTHUPOBAHHOM
peQIeKCUBHO-OIICHOUHOW M IPAKTHUYECKOM JEATENbHOCTH B JKM3HEHHBIX CHUTYaIHsIX
(rOTOBHOCTh K MCCJIEJOBAHUIO MPHUPOJIbI, K 3aHATUSIM CEIbCKOXO3SMCTBEHHBIM TPYIOM, K
XY/10KECTBEHHO-3CTETHUECKOMY OTPaKEHUIO IPUPOIbI, K 3aHATUSAM TYpU3MOM, B TOM YHCIIE
HKOTYPU3MOM, K OCYILLECTBIICHHUIO PUPOJOOXPAHHOMN IESTEIBHOCTH).

MertanpeaMeTHbIMU pe3yJIbTaTaMU H3ydeHHs mpenmeTra «MaTeMaTHuka» SBISIOTCS

(YYD).

PerynasaTusueie YY /|

1. VYMeHue caMoCTOSITEIBHO ONpPENENATh LeNU O0y4eHUs, CTaBUTh U (HOPMYIHUPOBATH HOBBIE
3aJaud B yuyebe U MO3HABaTENbHOU JIEATENbHOCTH, Pa3BUBaThb MOTHUBBI M MHTEPECHl CBOEH
MO3HaBATENbHON JesATebHOCTH. OOyUaromunics CMOXKET:

v/ aHAM3MPOBAThH CYIIECTBYIOIIME U MIIAHUPOBATH Oyyiine 00pa3oBaTeIbHbIC PE3YIbTATHI;

v UIeHTHUIMPOBATH COOCTBEHHBIE MPOOIEMBI M OMPEIEIATD TIABHYIO MPOOIeMy;

v/ BBIIBUraTh BEPCHU peUICHHs MpOOJIeMBbl, (GOPMYIHPOBATH THIIOTE3bI, MPEIABOCXHIIATH
KOHEYHBIN pEe3yJIbTaT;

v/ CTaBWUTH I€Nb JEATEILHOCTH HA OCHOBE OINpPEICICHHOM MPOOIEMbl M CYIIECTBYIONIMX
BO3MOKHOCTEH;

v' ¢dopmynupoBaTh y4eOHBIC 3aJaud KaK IIard JOCTIDKEHHs IOCTABJICHHON Ieiu
NESITEIBHOCTH;



v 060CHOBBIBATH IIEJICBbIE OPUEHTHPBI M IPUOPUTETHI CChIJIKAMH Ha IIEHHOCTH, YKa3bIBasl U
000CHOBBIBas JIOTHYECKYIO MTOCJIEI0BATEIBHOCTD IIATOB.

YMeHue CcaMOCTOSITENIbHO IUIAHUPOBAaTh IIyTH JOCTH)KEHHS LEJe, B TOM YHUCIE

aIIbTEpPHATHBHBIE, OCO3HAHHO BHIOMpaTh HambOosee SPPEKTUBHBIE CIOCOOBI PEIICHHS

y4eOHBIX U MMO3HABATEIbHBIX 3a1a4. O0yJaronuiicss CMOXKET:

v’ omnpenensTh He0OX0AUMBbIe JeicTBHE(s) B COOTBETCTBUHM C Y4eOHOM ¥ IO3HABATEIbHOM
3a/1a4ei U COCTABJISATH AJITOPUTM UX BBINOJIHEHHUS;

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

v/ OmpeNeNsaTh/HaXOAUTh, B TOM YHCIE W3 IPEIJIOKEHHBIX BapHUaHTOB, YCIOBHUS s
BBITNIOJIHEHUS Y4eOHOM U M03HaBaTEIbHON 3a/1a4H;

v/ BBICTpaWBaTh S>KM3HEHHbIE IUIaHbI Ha KPAaTKOCPOUHOE Oyayiiee (3asBisTh IEJIEBbIE
OpUEHTHUPBI, CTaBUThb aJ€KBaTHbIE UM 3aJaud W NpeuiaraTh JEUCTBUSA, yKa3blBas U
000CHOBBIBas JJOTMUECKYIO MOCIIEI0BATENbHOCTD 111arOB);

v/ BBRIOMpATh W3 MPEUIOKEHHBIX BAPUAHTOB M CAMOCTOSTEIBHO HMCKATh CPEICTBA/PECYPChI
JUIS pellieHus 3aJa4un/TOCTUKEHUS 1IeIIN;

v\ COCTaBiATH IUIaH  pElIeHHs NpoOJieMbl  (BBINOJHEHUS  TPOEKTA,  HPOBEIECHUS
HCCTIeIOBaHU);

v/ ONpeneNaTh TMOTEHIMAIBHbBIE 3aTPyJAHEHUs TIPH PEIIEHUH y4eOHOM M MO3HABATEIbLHOM
3a/lauM U HaXOJUTh CPE/ICTBA Ui UX YCTPAHEHUS;

v/ OIKCBHIBATEH CBOM OMBIT, OOPMIISIS €0 st IEPEIauH JIPYIUM JIFOISIM B BUJIE TEXHOJIOTUH
pelIeHns MPaKTUYECKHUX 3ajjau OTPEIeIEHHOTO KJlacca;

v’ IUIAaHUPOBATH M KOPPEKTHPOBATH CBOIO MHIMBHUYaIbHYIO 00pa30BaTElIbHYIO TPACKTOPHIO.

YMeHHe COOTHOCHUTh CBOM JI€HCTBHA C IUIAHUPYEMBIMHM pe3yJbTaTaMH, OCYILECTBIIAThH

KOHTPOJIb CBOEH JAEATEIILHOCTU B MPOLIECCE TOCTUXKEHUS PE3yNbTaTa, OMPEAEsTh CIOCOObI

JNEHUCTBUM B paMKax NPEIJIOKCHHBIX YCIOBHM W TpeOOBaHUM, KOPPEKTUPOBATh CBOU

JEHCTBUS B COOTBETCTBHH C U3MEHSIOMICHCS cuTyaluei. OOyJaromuiicsi CMOXKET:

v/ OomnpeiensTh COBMECTHO C IMENAaroroM M CBEPCTHHKAMH KPHTEPUH IUIAHUPYEMBIX
pe3yabTaTOB U KPUTEPUM OLICHKU CBOEH y4eOHOMN JeATEIbHOCTH;

v/ cHCTEMaTH3MpOBaTh (B TOM 4YMCIIE BBIOMPATh IPUOPHTETHBIC) KPUTEPUH IIAHUPYEMBIX
pe3yabTaTOB U OLICHKU CBOEH J1€ATEIIbHOCTH;

v\ oTOMparh HMHCTPYMEHTHI IS OLCHHBAHUS CBOEH JEATEIBHOCTH, OCYLIECTBISTH
CaMOKOHTPOJIb CBOEH JeSITENbHOCTH B PAMKAX MPEJUI0KEHHBIX YCIOBUH U TpeOOBaHMIA;

v/ OIIEHUBATh CBOKO JEATEIBHOCTh, APIYMEHTHPYS NPHYUHBI JOCTHKEHHS WIH OTCYTCTBHSI
IUTAHUPYEMOTI'0 Pe3yJIbTaTa;

v HaxOJWTh JOCTATOYHBIC CPEICTBA ISl BBIOIHEHHS YUCOHBIX ACHCTBUI B H3MEHSIOMICHCS
CUTYallUU W/WIIK NPU OTCYTCTBUU INIAHUPYEMOTO pe3yibTaTa;

v’ pabotas 0 CBOEMY IUIaHY, BHOCHTh KOPPEKTHUBBI B TEKYIIYIO [ESITEIbHOCTh Ha OCHOBE
aHalM3a M3MEHEHUH CUTyallud [ [OJIy4eHMs 3allyJaHUPOBAHHBIX XapaKTEPHCTUK
IPOJYKTa/pe3yibTara;

v/ yCTaHABIMBaTh CBSA3b MEXKAY MONYICHHBIMH  XapaKTEPUCTHKAMH MOPOJyKTa |
XapaKTepUCTUKAMU Ipolecca AeATeIbHOCTH U M0 3aBEPIICHUH AeATeIbHOCTH NpesiaraTh
U3MEHEHHE XapaKTepPUCTHK TMpolecca Uil TONyYeHMs YAy4IIEHHBIX XapaKTepHUCTUK
POJTYKTa;

v CBepATh CBOM [EHCTBHS C [EIbI0 U, TPH HEOOXOAUMOCTH, WCIPABIATH OIIHOKH
CaMOCTOSITENBHO.

YMeHHe OIeHMBAaTh IPaBWJIBHOCTH  BBIMOJHEHHs y4eOHOW 3adayd, COOCTBEHHBIE

BO3MOJKHOCTH ee perieHus. OOyJaromuics cCMOXeT:

v’ ompenensTh KPUTEPUH MPABIUIBHOCTH (KOPPEKTHOCTH) BBITIOJIHEHHUS yaeOHO 3a1auu;

v/ aHATM3UPOBaTh ¥ 00OCHOBBIBATH MPUMECHEHHE COOTBETCTBYIONIETO MHCTPYMEHTAPHS JUIs
BBITIOJTHEHUS YUeOHOH 3a/1auH;

v' cBOOOJIHO TIOJIb30BATHCS BBIPAOOTAHHBIME KPUTEPHSIMH OI[CHKH M CAMOOIIEHKH, HCXOJIS U3



L[ETH ¥ UMEIOIIUXCS CPEJICTB, Pa3inyasi pe3ylbTaT U CIIOCOObI ICHCTBUI;

v/ OLCHMBaTh MPOJYKT CBOEH JEATEIBHOCTH [0 33JaHHBIM W/WIH CaMOCTOSTEILHO
OTIPE/IEIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIbIO AESITEIbHOCTH;

v 060CHOBBIBATH JIOCTHIKMMOCTD IIEJIM BBIOPAHHBIM CIHOCOOOM HAa OCHOBE OLIEHKH CBOUX
BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

v’ (UKCHPOBATH U aHAIM3UPOBATH JUHAMUKY COOCTBEHHBIX 00Pa30BaTEILHBIX PE3YJIbTATOB.
Bnagenue ocHOBaMM CaMOKOHTPOJIS, CAMOOLIEHKHM, MPUHATUS PELIEHUI M OCYIIECTBIICHUS
OCO3HAHHOTO BhIOOpA B y4eOHOH ¥ MO3HaBaTeIbHOU. OOYyJarOMUNCs CMOXKET:

v/ HalJI0aTh ¥ AHATM3UPOBATh COOCTBEHHYIO YUEOHYIO U ITO3HABATENLHYIO JIEITEIBHOCTD U
JESITeIbHOCTD IPYTUX 0Oy4yaroUuXcs B IPOLIECCe B3aUMOIIPOBEPKU;

v COOTHOCHTH peallbHble U TIAHUPYEMBbIE PE3YIbTAThl WHANBUIYAIBHOM 00pa30BaTebHOM

NESITEeIbHOCTH U JIeNIaTh BBIBOJIBL;

MIPUHUMATh pelIeHne B y4eOHOM CUTyallul U HECTH 3a HETO OTBETCTBEHHOCTD;
CaMOCTOSITEJIBHO ONPENENATh IMPUUMHBI CBOETO ycliexa WM Heyclexa M HaxoIuTh
CHOCOOBI BBIX0/1a U3 CUTYallUU HEYCIeXa;

v PETPOCIIEKTHUBHO OMPENENATh, KaKWe JEUCTBHS M0 PENICHHIO Y4eOHOW 3a1aud WM
napaMeTpsl 3TUX JEHCTBUI NMPUBETU K MOJYYEHUIO HUMEIOUIErocss MpOJyKTa yueOHOM
NesITeNIbHOCTH;

v JIeMOHCTPHUPOBATh TIPUEMBI PETYISAIUAM  MCUXO(DU3HOJOTHYECKHX/  SMOIMOHAIBHBIX
COCTOSIHUHM JUIsl JOCTHXKEHHS dJPQeKxTa YCIOKoeHUs (ycTpaHeHHs] SMOIMOHAIbHON
HampsDKEHHOCTH), 3(QeKTa BOCCTAHOBJIEHMS (OCHabieHUs MTPOSBIECHUN YTOMIICHUS),
s¢dekTa akTHBU3aUH (TOBBIIEHUS IICUXO(PU3NOIOTUYECKON PEaKTUBHOCTH).
ITo3naBaTeabHblie YY /1

YMeHne ompenensTh IOHSTHS, CO3/1aBaTh OOOOIICHMS, YCTAaHABIMBATH AHAJIOTHH,

KIaccu(UIMPOBaTh, CaMOCTOSATENIBHO  BBHIOMpPAaTh  OCHOBAaHHMS W KPUTEPHH IS

KJaccu(UKauy, YCTaHABIMBATh TPUYUHHO-CICIACTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE

paccyKJeHrne, YMO3aKIO4YeHHe (MHAYKTHBHOE, NEIyKTHBHOE, TI0 aHAJOTHH) W JIeNaTh

BBIBO/IbI. OOYyUaOIIHUIACS CMOXKET:

v moadupars CjI0Ba, CONOMYMHEHHBIE KITIOYEBOMY CIIOBY, ONPEAEISAIONINE €r0 IPU3HAKA U
CBOMCTBA;

v/ BBICTPaMBaTh JIOTHYECKYIO IIENOYKY, COCTOAILYIO U3 KIIFOUEBOTO CJIOBA U COMOAYMHEHHBIX
€My CIIOB;

v/ BBIIENATH OOIIMI NPHU3HAK JBYX MM HECKOJBKUX MPEIMETOB WM SBICHUM U OOBACHATD
UX CXOJICTBO;

v 00bEAUHSATH IPEIMETHI U SIBICHUS B TPYIIIBI 110 ONPEIeIEHHBIM PU3HAKaM, CPABHUBATh,

KJaccuuImpoBaTh 1 0000m1aTh (DAKTHI U SBJICHHUS,

BBIJICIISITD SIBJICHUE U3 OOIIEro psiaa APYrux sBICHUMN;

OTIpPENeNATh 0OCTOSTEIBCTBA, KOTOPBIC MPEANICCTBOBAIN BOZHUKHOBEHHUIO CBSI3U MEXKIY

SIBIICHUSIMHM, W3 JTHUX OOCTOSTEILCTB BBIICIATh ONPEACISAIONINE, CHOCOOHBIE OBITh

MPUYMHOMN TAHHOTO SIBJICHUS, BBISBIIATH IIPUYUHBI U CIICICTBUS SBJICHUM;

v CTPOUTBH pacCyKJeHHe OT OOLIMX 3aKOHOMEPHOCTEN K YACTHBIM SBJICHUSAM M OT YaCTHBIX
SIBIICHUN K OOLTUM 3aKOHOMEPHOCTSIM;

v CTPOUTH pacCyKJIEHHE Ha OCHOBE CPaBHEHMS MPEJAMETOB M SBJIECHUIA, BBIIEISAS P STOM

oO111e Npu3HaKu;

M3Narath MOJIy4eHHYIO HHPOPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoil 3a1a4u;

CaMOCTOSITENILHO yKa3bIBaTh HAa WH(GOPMAIUIO, HY>KJAIOIIYIOCS B IPOBEPKE, Mpeaiarats u

MIPUMEHSTH CIIOCO0 MPOBEPKHU TIOCTOBEPHOCTH HHPOPMAITUH;

BepOATU30BaTh YMOIIMOHAILHOE BIIEUATIICHNE, OKa3aHHOE Ha HETO HCTOYHUKOM;

OOBSCHATh SIBIICHWS, TPOIIECCHI, CBSI3U M OTHOLICHUS, BBIABIAEMbIE B XOJIE

MMO3HABATENbHOW H HCCIEAOBATEIbCKOW AEATETbHOCTH (MPUBOJUTH OOBICHEHHE C

M3MEHEHHEeM (OPMBI MPEACTABICHUS; 00BACHATD, ACTATH3UPYS UIH 0000111as1; 0OBACHATH

C 3aJJaHHON TOYKHU 3pEHHUS);

AN

AN

ANIAN

AN



v

BBIABJIATL U HAa3bIBATh NPUYHUHBI CO6BITI/ISI, SABJICHHA, B TOM YHUCJIC BO3MOXKHBIC / nanbonee
BCPOATHBIC NPUYMHBI, BO3SMOXXHBIC ITOCJICACTBUA 3aI[aHHOﬁ IMPpUYIUHBI, CaMOCTOATCIIBHO
OCYIICCTBJIAA HpI/ILII/IHHO-CJIeI[CTBeHHBIf/'I aHaJInu3,

ACJIaTh BBIBOJA HAa OCHOBC KPUTHYCCKOTO aHAJIM3a pPa3HbIX TOYCK 3PCHUA, IIOATBCPIKAATH
BbIBO/J COOCTBEHHOM apFYMCHTaIII/Ieﬁ HJIN CaMOCTOATCIIbHO MMOJTYUYCHHBIMHA JaHHBIMU.

YMeHue cosnaBaTh, IPUMEHATH M MPEOOPa30BHIBATG 3HAKW M CHUMBOJIBI, MOJICIHA M CXEMBI
JUISL pelIeHrsT y9eOHBIX U IO3HABATENBHBIX 3a/1a4. OOyUJaromuicsi CMOXKET:

v
v

ANANIN

AN

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

OTIPENIENATh JIOTHYECKHE CBS3W MEXIy MNpeIMeTaMd W/WIN SBICHHSIMH, 0003HAUYaTh
JIAHHBIE JIOTHUYECKHE CBSA3H C TIOMOMIBIO 3HAKOB B CXEME;

CO3/1aBaTh aOCTPAKTHBIN MM peasbHBIN 00pa3 mpeaMeTa 1/ sIBICHUS;

CTPOUTH MOJIENIH/CXeMY Ha OCHOBE YCIIOBUH 3aJja4M H/WJIH CTI0C00a €€ PEeIIeHHS;
co3/aBaTh BepOalbHBIC, BEHICCTBEHHBbIE W WH(MOPMAIMOHHBIE MOJETH C BBIJICIICHUEM
CYIIECTBEHHBIX XapaKTEPHCTUK OOBEKTa JJIS OMpeeNeHHus crioco0a pemeHus 3a1aun B
COOTBETCTBUHU C CUTYallUEH;

peoOpa3oBBIBATH MOJEIH C IENBIO BBISBICHUS OOIIUX 3aKOHOB, ONPENENSIONINX JaHHYIO
MpeAMETHYIO 00J1aCTh;

MEPEBOIUThH CJIOXKHYIO IO COCTaBy (MHOTOACTEKTHYIO) MH(OpMAIUio U3 TpaduiecKkoro
WM GOPMaIM30BaHHOTO (CHMBOJIBHOTO) MPECTABIEHUS B TEKCTOBOE, U HA00O0POT;
CTPOUTH CXEMY, QJITOPUTM JICHCTBUS, UCIPABIIATH HJIU BOCCTAaHABJIMBATH HEH3BECTHBIN
paHee aJrTOpUTM Ha OCHOBE MMEIOIIETOCs 3HaHUS 00 00BEKTe, K KOTOPOMY IPUMEHSETCS
QIITOPUTM;

CTPOUTH JI0KA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTIO;

aHAIM3UPOBaATh/ pe(IeKCUPOBATh OMBIT Pa3padOTKH U peaju3alui y4eOHOTO IMPOEKTa,
UCCIEeOBaHUSl  (TEOPETHUECKOTO, HSMIHMPUYECKOTO) Ha  OCHOBE  MPEJIOKEHHOM
MpoOJIeMHON CUTyalluu, MOCTABJICHHOW 1€ W/WIM 3aJaHHBIX KPUTEPUEB OLEHKU
MPOAYKTa/pe3yibTaTa.

CwmpbicnoBoe ureHne. OOyJaromuicsi CMOXKET:

v

ANANIN

v

HAXOJUTh B TEKCTe TpeOyeMyro HHpOpMaImio (B COOTBETCTBUH C LEISAMH CBOCH
JESITETHHOCTH);

OPHEHTHPOBATbCS B COJACPKAHWUM TEKCTa, IOHMMATh ICJIOCTHBI CMBICT TEKCTa,
CTPYKTYPUPOBATh TEKCT;

YCTaHABJIMBATh B3aMMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITHH, SBJICHUH, TPOLIECCOB;
PE3IOMHUPOBATh TJIABHYIO HJICIO TEKCTa,

peoOpa3oBhIBaTh TEKCT, «IIEPEBOJS» €ro B JAPYTyH0 MOJAILHOCTh, HHTEPIPETHPOBATH
TEKCT (XYIOXKECTBCHHBIM W HEXYIOKCCTBEHHBIH — Yy4eOHBIH, HAyYHO-MOMYJISIPHBIM,
uHbopMaIMOHHEIH, TeKcT non-fiction);

KPUTHYECKH OIICHUBATh COJCp)KaHue u HOpPMY TEKCTa.

9. ®opmupoBaHHE U pa3BUTHE MaTEMATUYECKOTO MBILIUICHUS, YMEHUE IPUMEHSTh €ro B
[I03HABAaTEIbHON, KOMMYHUKAaTHUBHOW, COLMAJIbHOW MpaKTHUKe U MpodecCHOHATBLHON
opueHTtanuu. O0yyaromuncs CMOXET:

10.

AN NI NI

<

v

OTIPEIEIATh CBOE OTHOLIEHHE K IIPEAMETY;
MPUMEHATh MaTeMaTUYeCKHe 3HAHMS Ha MPaKTHKE;

MIPOBOJIUTH IPUUMHHBIN U BEPOSITHOCTHBIM aHAIN3 COOBITUH;

IIPOrHO3UPOBaTh M3MEHEHMs CHUTyallud IpH CMEHe JeWCTBUS OJHOro (hakTtopa Ha
JecTBUE IpYroro GaxkTopa;

pacrpocTpaHsiTh MaTeMaTHYeCKHe 3HaHWS W y4acTBOBAaTh B MEPOIPHUATUAX IIO
MPUMEHEHHIO UX Ha MPaKTHKE;

BBIPA)KaTh CBOE OTHOILLIEHUE K TO3HAHUIO IIPEIMETa Yepe3 PUCYHKH, COUMHEHNUS, MOJIEIH,
MIPOEKTHBIE pabOTHI.

Pa3BuTne MOTHBaLMM K OBJIAJICHUIO KYJIBTYpPOH aKTUBHOI'O HCIIOJIB30BAHMS CIOBapel Hu
JPYruX NOUCKOBBIX cucTeM. OOyJaromuicss CMOXKET:



11.

12.

ANANIN

v

OTIpeNIeNATh HEOOXO0IMMbIE KITFOUEBbIE TOMCKOBBIE CJIOBA U 3AIPOCHI;

OCYILIECTBIIATH B3aUMOJIEHCTBHE C AIEKTPOHHBIMU ITIOMCKOBBIMH CUCTEMAMHU, CIIOBAPSMU;
(dbopMHUpOBaTH  MHOKECTBEHHYIO  BBIOOPKY M3  IOHMCKOBBIX HCTOYHHUKOB  JUIS
00BEKTUBH3ALINN PE3YIbTATOB TIONCKA,;

COOTHOCHTb IIOJY4EHHBIE PE3YJIbTAThl IIOUCKA CO CBOEH JIEATEIBbHOCTBIO.
KommyHukatuBHubie YY /|

YMeHHne OpraHu3oBBIBaTh Y4€OHOE COTPYJHHYECTBO U COBMECTHYIO JIEATEIBHOCTH C
yUUTENIEM M CBEPCTHUKAMH; PabOTaTh HMHIWBHIYAJIBHO M B TpYIIE: HAXOAUThH oOIlee
penieHue u paspemnarb KOHQIUKTHI HA OCHOBE COTJIACOBAHMS TO3UIMN U y4€Ta WHTEPECOB;
(dbopMyIupoBaTh, ApryMEHTUPOBATh U OTCTaWBATh CBOC MHEHUE. OOyJaIONIUIICS CMOXKET:

v
v
v

AN

OTIPEIEIIATh BO3MOXKHBIE POJIM B COBMECTHOM AEATEIBHOCTH;

UTpaTh ONPEAEICHHYIO POJIb B COBMECTHOM €ATEIbHOCTH;

MPUHUMATh TO3UIMI0 coOeceHNKa, TOHUMAsl TIO3UILIMIO IPYrOro, pa3inyarh B €ro peyu:
MHEHUE (TOYKY 3pEHMsI), J0Ka3aTeIbCTBO (apryMeHThI), (DaKTbl; TMIOTE3bl, AKCHOMBI,
TEOpUU;

OTpEENsATh CBOM JEHCTBHS M JACWCTBUS TMapTHEpPAa, KOTOpbIE CIOCOOCTBOBAIU WM
MPENSTCTBOBAIU MPOAYKTUBHON KOMMYHHKAIIUH;

CTPOUTh TMO3UTHUBHBIE OTHOIIEHUS B Ipolecce y4eOHOW M  TO3HaBaTeNIbHOM
NeSITeNIbHOCTH;

KOPPEKTHO U apryMEHTHPOBAHHO OTCTauBaTh CBOIO TOYKY 3PEHHUS, B AUCKYCCHUH YMETh
BBIJIBUTaTh KOHTPApryMeHTHI, NepedpazupoBaTh CBOIO MbBICIH (BJIaJ€HHE MEXaHHU3MOM
SKBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTBCSI K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM IIpU3HABaTh
OomM1O0YHOCTh CBOETO MHEHHS (€CJIM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;

Ipe/Ularath aJIbTEPHATUBHOE PEIICHUE B KOHQIMKTHON CUTYalLlUH;

BBIJIEJIATH OOILYIO TOUKY 3PEHUS B IUCKYCCHUU;

JIOTOBApUBATBCA O IMpaBUJaX M BOIpocax A OOCYXKJIEHHS B COOTBETCTBUM C
MOCTABJICHHOM Tepe]] TPYNIION 3a1a4eil;

OpraHu30BBIBaTh y4yeOHOE B3aMMOJEHCTBHE B rIpymme (ompeaensrs oOlue LelH,
pacrpenesaTh posy, 10r0BapuBaThCs APYr C JPYroM U T. 11.);

YCTpPaHATh B paMKax JUaJora paspblBBl B KOMMYHHMKAallMH, OOYCIOBJICHHbIE
HEIIOHUMaHHUEM/HENPUATHEM CO CTOPOHBI coOeceJHUKA 3a1a4K, (YOPMBI UM COEPIKAHUS
Jyasora.

VYMeHne 0CO3HAaHHO MCIOJIL30BaTh PEUYCBLIC CpPEACTBA B COOTBETCTBHH C saz[aqeﬁ
KOMMYHUKAIIUU JIS1 BBIPA’KCHHUS CBOUX YYBCTB, MEBICIIEH U HOTpe6HOCTeﬁ I INTaHUPOBAHU S

u

peryiiannuu cBOCH JACATCIIBHOCTH, BJIAaACHUC YCTHOP'I U [HUCbMEHHOU pEUbLo,

MOHOJIOTMYECKOM KOHTEKCTHOM PEYbLO. O6yqa10mm71c51 CMOXKCT:

v

v

AN

onpeneNnaTh 3aJadyy KOMMYHUKAallMM W B COOTBETCTBMM C HEH OTOMpaTh peueBble
CpEeACTBa;

OoTOMpaTh U MCIIOJB30BaTh PEUYEBBIE CPEJCTBA B MPOLIECCE KOMMYHUKAIMHM C JPYTUMHU
JOABMH (IMAJIOT B Iape, B MAJIOH Ipymmne U T. 1.);

NPEICTaBIATh B YCTHOW WJIM NMUCBMEHHOW (hopMe pa3BepHYTHIH IIaH COOCTBEHHOM
JESITEIbHOCTH;

coOmoaTh HOPMBI MYOJMYHOM peuyd, perjiaMeHT B MOHOJIOTe M JMCKYCCUU B
COOTBETCTBUHU C KOMMYHHKATUBHOM 3a/1auei;

BBICKa3bIBaTh U 00OCHOBBIBATh MHEHHUE (CY)KJCHUE) U 3alpalliiBaTh MHEHHE MapTHEPa B
paMKax Juaora;

MPUHUMATh pPelleHHEe B XO0/I€ AUAJIOTa U COTIACOBBIBAThH €T0 ¢ COOECETHUKOM;

CO3/1aBaTh ~ NUCbMEHHBIE  «KIMIIUPOBAHHbIE» W  OPUTMHAJBHBIE  TEKCTHI €
UCIOJIb30BAHUEM HEOOXOAUMBIX PEUEBHIX CPEICTB;

UCIOJb30BaTh BepOasibHbIe CPEACTBAa (CpeACTBa JOTMYECKOW CBS3M) JUISL BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHHS;



v

UCI0JIb30BATh HeBepOaTbHbIC cpencraa WU HarJsHbIe MaTepuasbl,
MOITOTOBJICHHBIE/OTOOPAHHBIE 1101 PYKOBOJCTBOM YUUTEIIS;

JIeNIaTh OLICHOYHBIM BBIBOJ O JOCTH)KCHMM LIEJIM KOMMYHMKALlMM HETOCPEICTBEHHO
MOCIIE 3aBEPIICHUS] KOMMYHUKAaTUBHOTO KOHTAKTa M 0O0OCHOBBIBATH €TO0.

13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JACTH HMCIIOJIb30BaHUS MH(DOPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TexHosorui (nanee — MKT). OOyuatomuiicss cMOXKeT:

v

v

AN

[EJICHAPABJICHHO MCKaTh W HCIOJIb30BaTh MH(POPMAIMOHHBIE PECYpChl, HEOOXOAUMBIE
JUTSL PEIICHUS YY4eOHBIX U MPAKTHIECKHUX 3a1a4 ¢ moMolbio cpeacts MKT;

BBIOWPATh, CTPOWTH M HCIOJB30BaTh aJCKBATHYIO WH(DOPMAIIMOHHYIO MOJENb JUIS
Mepelayd CBOMX MBICICH CpEICTBAMU E€CTECTBEHHBIX W (OpPMalbHBIX S3BIKOB B
COOTBETCTBUH C YCIOBUSIMU KOMMYHHUKALINU;

BBIJICJISITh MH(POPMAIIMOHHBIN acCleKT 3ajJayd, ONEepUpOBaTh JAHHBIMH, HCIIOJIH30BATh
MO/IENb PELICHUS 3a/1a4U;

WCIIOJb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHHU (BKJIIOYash BBIOOP aJE€KBAaTHBIX 3ajadue
WHCTPYMEHTAIBHBIX MPOTrpaMMHO-ANMNapaTHBIX CPEJACTB U CEPBHUCOB) [UIS PEIICHUS
MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX Y4EOHBIX 3a/a4, B TOM YHCJIE: BBHIYHUCIICHUE,
HamucaHue MUCceM, COUMHEHHH, JOKIaa0B, pedepaToB, CO3TaHUE MPE3eHTALUN U JIp.;
WCIIOJh30BaTh MHPOPMAIIUIO C YIETOM 3TUUECKUX U TTPABOBBIX HOPM;

co3/aBath HMH(GOPMAIMOHHBIE PECYpChl PA3HOTO THUIMA W I Pa3HBIX ayAUTOPHH,
cobmo1aTh MHPOPMAITMOHHYIO TUTUEHY U TIPaBUjIa HHPOPMAIIMOHHOM 0€30TTIaCHOCTH.
IIpenmeTrHble pe3yjabTaThl HM3y4YeHHs] NpeaMeTHOW oOugactu ''Marematuka wu
uHopMaTuKa' J0JKHBI 0TPAXKATh:

Martematuka. Aareopa. I'eomerpusi. Undgopmaruka:

1) dopMupoBaHue TpPEACTaBICHUH O MaTeMaTUKe KaKk O METoJe TMO3HaHH
JNEUCTBUTEIBHOCTH, IIO3BOJIIOIIEM ONMCBHIBATH W HM3ydaThb pEATbHbIE IPOLIECCHl U
SIBJICHUSL:

OCO3HAHUE POJIM MaTEMaTUKH B pa3BuTuu Poccuu u mupa;

BO3MO>XHOCTb IIPUBECTHM NPHUMEPHl N3 OTEUYECTBEHHOW M BCEMUPHOM HUCTOpUHU
MaTeMaTHYE€CKUX OTKPBITUI U UX aBTOPOB;

2) pa3BuTHEe yMeHUH paboTaTh C y4eOHBIM MaTeMaTHUYeCKUM TEKCTOM (aHAIM3UPOBATh,
U3BJIEKaTh HEOOXOAMMYIO MH(POPMAIHIO), TOYHO U TPAMOTHO BbIpa)kaThb CBOM MBICIH C
IIPUMEHEHHEM  MAaTeMaTHUYeCKOM  TEPMHUHOJIOTMM U CHUMBOJIMKH,  IIPOBOJUTH
KiaccupuKanuy, JIOTMYeckue O0OOCHOBaHHUA, JOKa3aTelbCTBA  MaTEeMaTHUECKUX
YTBEPKICHHIA:

ONEPUPOBAHUE TIOHATUSAMHU: MHOXKECTBO, DJJIEMEHT MHOXECTBA, I0JMHOKECTBO,
MPUHAJISKHOCTh, HAXOXKICHHE TMepeceueHusi, OOBbEAMHEHUS IMOJMHOXKECTBA B
MPOCTENIINX CUTYALUAX;

pElIeHNE CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB HA BCE apu(PMeEeTUUECKUE NeHCTBUS;
MpUMEHEHHE Croco0a MOoMCKa pelieHusl 3aaui, B KOTOPOM PacCyKIEHHE CTPOUTCS OT
yCIoBUs K TPeOOBAHUIO WII OT TPeOOBAHUS K YCIOBHIO;

COCTaBJICHUE IUIaHA PELIEHUs 3a/1a4d, BBIIACICHUE JTAIOB €€ PELICHUs, UHTEPIIPETALNs
BBIUHCIIUTENBHBIX PE3YJABTATOB B 3a/1a4€, UCCIIEIOBAHUE TTOJYYEHHOI'O PELIEHUS 3a0a4H;
HAXOXJEHUE IIPOLEHTa OT YHUCJIa, YWUCJIA 10 IPOUEHTY OT HEro, HaxO0XICHUs
MPOLEHTHOIO OTHOILIEHUS [BYX YHMCEJ, HAXO0XJICHUS IPOLEHTHOIO CHIWKECHUS WU
MPOLIEHTHOTO MOBBIIIEHUSI BETMYUHBI,

pELLIEHHE JIOTUYECKUX 3a/a4;

3) pa3BuUTHE TPEACTABICHUA O YHUCIE€ U YHUCIOBBIX CHUCTEMAX OT HATYpaJbHBIX [0
JNENCTBUTENbHBIX YHCEll; OBJIAJICHUE HaBbIKAMU YCTHBIX, MUCbMEHHBIX,
WHCTPYMEHTAIbHBIX BEIYMCIICHUIA:

OTIEpUPOBAaHNE TOHITHSIMH: HATypaJIbHOE YHCIIO, IIEJI0€ YUCIIO0, OOBIKHOBEHHAs JIPOOb,
JecsITUYHasi ApoOb, CMEIIAHHOE YUCIIO, PAIMOHATFHOE YHCIIO, UPPALMOHAIEHOE YUCIIO;
WCIOJIb30BaHME CBOMCTBA YHCET M 3aKOHOB apu(PMETHUYECKUX OTepaluii ¢ YUCIaMu Mpu



BBITIOJTHEHUH BBIYUCIICHUN;

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

BBITIOJTHEHUE OKPYTJICHUS YUCET B COOTBETCTBUU C MPABUIIAMU;

CpPaBHEHME YHCEIT;

OIIEHUBAHME 3HAYCHHS KBAJIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO IIEJIOT0 YUCIIa;

4) oByaJieHUE CUMBOJIBHBIM SI3BIKOM aJIr€Ophl, MPUEMaMH BBITIOJHEHUST TOXKIECTBEHHBIX
npeoOpa3oBaHMil BBIPAKEHUH, pEIICHUs] ypaBHEHUH, CHCTEM ypaBHEHWH, HEPABEHCTB H
CHCTEM HEPABEHCTB; YMEHHUsI MOJICIUPOBATH pEaIbHbIE CHUTYaIlMU Ha SI3bIKE alreOphl,
UCCIIEI0BaTh  IOCTPOCHHbIE MOJEIM C  KCIOJb30BaHMEM amnmapara  aiaredpsl,
WHTEPIPETUPOBATH MMOJTYYCHHBIN pe3ybTarT:

BBITIOJTHEHUE HECIOXKHBIX MMPeoOpa3oBaHUil ISl BBIYMCICHUS 3HAYCHUN YHCIIOBBIX
BBIPAKEHUHN, COJEPKAIUX CTEIEHH C HATypaJlbHBIM IOKa3aTeleM, CTEIEeHH C IIEJIbIM
OTPUIIATEIILHBIM MTOKa3aTeNIEM;

BBITIOJTHEHUE HECJIOKHBIX MPeoOpa3oBaHUN LENBIX, JPOOHO PAIIMOHATBHBIX BBIPAKEHUN
U BBIPOKEHUU C KBaJPATHBIMUA KOPHSIMU; PACKpbIBaTh CKOOKH, MPUBOJIUTH TOJI0OHBIE
claraeMple, UCT0JIb30BaTh (DOPMYITBI COKPAIIIEHHOTO YMHOKCHHSI;

pereHne JTUHEHHBIX U KBaJIPaTHBIX YPAaBHEHUN W HEPABEHCTB, YPABHCHUI U HEPABEHCTB,
CBOJSIIIIMXCA K JIMHEWHBIM WM KBAJApPAaTHBIM, CHCTEM YpaBHEHWW W HEPABEHCTB,
n300pakeHUE PEIICHN HEPaBEHCTB U X CHUCTEM Ha YHUCIIOBOM MPSIMOM;

5) oBnageHWEe CUCTEMOUW (YHKIIMOHATBHBIX TOHSATHUH, Pa3BUTHE YMEHHUS HCIOJIb30BaTh
(dbyHKIIMOHATBEHO-TpaduIecKue MIPEACTABICHUS TUTST pereHus Pa3TUIHBIX
MaTeMaTHYeCKHX 3aJa4, AJs ONMCAaHUs U aHallu3a pealbHbIX 3aBUCUMOCTEH:
OTpeJieNieHUue TOJIOXKEHUS] TOYKH 10 €€ KOOpAWMHATaM, KOOPAMHATHI TOYKH IO €€
MOJIOKEHUIO Ha TJIOCKOCTH;

HaxoXJieHHe To TpaduKy 3HAYCHUN QYHKIHUH, OOJIACTH OIPEICICHHS, MHOMECTBa
3HaueHUH, HyJded (QyHKIUU, T[POMEKYTKOB 3HAKOMOCTOSHCTBA, IPOMEKYTKOB
BO3pAcTaHMs M YOBIBaHMS, HAUOOJIBIIIEr0 1 HAMMEHBIIETO 3HAYCHUS (DYHKITUH;
nocTpoeHue rpaduka JUHEHHON U KBaIpaTUIHON ()YHKIIHIA;

orepupoBaHre Ha 0a30BOM YpOBHE MOHSTUAMHU: MOCIEAOBATEIBHOCTD, apupMeTndecKas
Mporpeccusi, reoMeTpruyecKasi Iporpeccus;

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

6) OBIazeHUE TEOMETPUYECKUM SI3BIKOM; Pa3BUTHE YMEHHUS HCIOJIb30BaTh €ro s
OTMHMCAHUSA  TPEIMETOB  OKPYKAIOIIEro  MHUpPA;  Pa3BUTUE  MPOCTPAHCTBEHHBIX
MIpe/ICTaBICHUM, N300pa3UTEIbHBIX YMEHHH, HABHIKOB T€OMETPUIECKIX TOCTPOCHHUIA:
OTIepUpOBaHUE TOHATUSAMHU: (GUTYypa, TOYKA, OTPE3OK, HpsiMasi, JIyd, JIOMaHasi, Yro,
MHOTOYTOJIbHUK, TPEYroJbHUK M UETBIPEXYrOJbHHUK, MPSIMOYTOJBHUK U KBaJparT,
OKPY)KHOCTh U KpyT, MPSAMOYTOJbHBINH Napajuiefenumnen, KyO, Imap; H300paxeHue
M3y4aeMbIX (PUTYp OT PYKH U C TIOMOIIBIO IMHEHKU U [IUPKYJIS;

BBITIOJTHEHUE U3MEPEHUS JITNH, PACCTOSIHUM, BEIMYUH YIJIOB C MOMOIIBIO HHCTPYMEHTOB
JUTSl U3BMEPEHUN JUIMH U YTJIOB;

7) dopmMupoBaHME CHUCTEMATHUECKHUX 3HAHUK O TUIOCKUX (UTypax M MX CBOHCTBAx,
MPEACTABICHUN O TMPOCTEUIIMX NPOCTPAHCTBEHHBIX TENAX; pa3BUTUE YMEHUU
MO/JIETMPOBAHUS PEATIbHBIX CUTYallUl Ha S3bIKE TEOMETPUHU, UCCIEAOBAHUS TIOCTPOCHHON
MOJIENI! C KCIIOJIH30BAHHEM T'€OMETPUUYECKUX TOHSATHH M TEOpeM, ammapara anreopsl,
pelIeHusi TEOMETPUUYECKUX U TPAKTUYECKUX 3a/a4:

omnepupoBaHre Ha 0a30BOM YpOBHE TMOHSATHUSMU: PAaBEHCTBO (PUTYp, MapallIeNbHOCTh H
NEePIEHIUKYISIPHOCTh TPSAMBIX, YIJIbl MEX]Y MPSAMBIMH, MEPHEHANKYISAP, HAKIOHHASI,
MPOEKIINS;

MPOBEJCHUE 10KA3aTEIbCTB B TEOMETPUH;

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



BEKTOpa Ha YUCJIO, KOOPAUHATHI Ha IJIOCKOCTH;
pelleHHEe 3aJay Ha HaX0XJACHHWE TIeOMETPUYECKUX BEIMYMH (IJIMHA U pacCTOSHUE,
BEJIMYMHA YIJIa, TUIONIA/Ib) TI0 00pa3laM WM ajJropuTMaM;

8) oBiameHHE MPOCTEHIIMMHU CIIOCOOAMHU TPEACTABICHUS M aHAIN3a CTaTUCTUYECKUX
JTaHHBIX; (OPMUPOBAHHME TMPEICTABICHHA O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B
peaJIbHOM MUpPE U O Pa3IMYHbIX CIOCO0aX UX U3YyUEHUs, O MIPOCTEHIINX BEPOSTHOCTHBIX
MOJICNISIX; Pa3BUTHE YMEHHI M3BJIEKaTh MH()OPMAIUIO, IPEACTABICHHYIO B Ta0IUIaX, Ha
auarpammax, rpagukax, OMHCHIBATh M aHAJIM3HPOBATH MACCHBBI YHCIOBBIX JTaHHBIX C
MIOMOIIBI0 MOAXOJAIINX CTaTUCTUYECKUX XapaKTEPUCTHK, HCIOJIb30BaTh IOHUMAaHHUE
BEPOSATHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBJICHUH NPU PUHATUN PEILICHUMN:
(¢hopMHpOBaHHME TPEACTABIECHUS O CTAaTUCTUYECKUX XapaKTEPUCTUKAX, BEPOSATHOCTU
CITy4aitHOTO COOBITHS;
pelIeHre MpocTeNnX KOMOMHATOPHBIX 33/1a4;
OTIpEe/IeNIEHNE OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;
OIICHUBAHME U BBIUMCICHUE BEPOSITHOCTH COOBITUS B IPOCTEUILINX CIydasx;
HaJM4Yue TMpPEJCTaBICHUs] O PpOJM NPAKTHUYECKH JOCTOBEPHBIX U MAaJIOBEPOSITHBIX
COOBITHI, O poJIU 3aKOHA OOJIBLIINX YHCET B MACCOBBIX SIBIICHUSX;
YMEHHE CpaBHHUBATh OCHOBHBIE CTaTHCTUYECKHE XapaKTEPUCTHUKH, IIOJyYE€HHbIE B
MpoLiecce pelieHus MPUKIaAHON 3a7jau, U3y4eHHs PeaJbHOTO SBJICHUS;
9) pa3BuTME yMEHUN NPUMEHSTh H3YUYECHHbIE IIOHATHSA, PE3YIbTAThl, METOIbI IS
pelieHns 3ajad MPaKTUYECKOTO XapakTepa M 3aJad U3 CMEXKHBIX JUCHUIUIMH C
WCIIOJIb30BAHMEM TIpU HEOOXOAMMOCTH CIPABOYHBIX MAaTE€pHaIOB, KOMIIbIOTEpA,
[10JIb30BATHCS] OLIEHKOW U MPUKUJKON MTPU IPAKTUIECKUX pacyeTax:
pacro3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUM;
OLICHUBAHME PE3YJIbTATOB BBIUMCICHUN IIPU PEIIEHUH TPAKTUYECKHUX 33]1a4;
BBITIOJTHEHUE CPABHEHUS YUCEII B PEATIbHBIX CUTYALUX;
HCIIOJIb30BAHUE YMCIIOBBIX BBIPAKEHUM NP PEIICHUM NMPAKTHYECKUX 3aJad W 3aJad U3
JIPYrux y4eOHbIX IPEIMETOB;
pelIeHre MPaKTUYECKUX 3a7a4 C MPUMEHEHUEM MPOCTEHIITUX CBOMCTB (UTYp;
BBITIOJIHEHUE MPOCTEHIIUX MOCTPOCHUN M M3MEPEHUN HAa MECTHOCTH, HEOOXOJUMBIX B
peanbHOM KU3HH;
10) popmupoBanne MHGOPMALMOHHON U AITOPUTMUYECKON KyIbTYphI; (hOpMHUpPOBaHHE
MpEJCTaBJICHUs] O KOMIIBIOTEpE Kak YHHMBEpPCAJIbHOM YCTpPOMCTBE 00pabOTKH
nH(popMaluK; Pa3BUTHE OCHOBHBIX HABBHIKOB M YMEHHI HCIIOJIb30BAHUS KOMITBIOTEPHBIX
YCTPOMCTB;
11) dopmupoBanue npencTaBieHus 00 OCHOBHBIX M3y4aeMbIX MOHATHAX: WH(opManus,
aIrOPUTM, MOJIENb - U UX CBOMCTBAX;
12) pa3BuTHE AITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOIUMOTO AJsl MpodecCuoHaIbHOM
JeSITeIbHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTHE YMEHHMM COCTaBUTh M 3allucaTh
QITOPUTM JI1 KOHKPETHOTO MCIIOJHUTENS; (JOPMUPOBAHUE 3HAHUIN 00 aNrOPUTMUYECKUX
KOHCTPYKIUSAX, JJOTUUECKUX 3HAYEHUSX W OMNEepalusax; 3HAKOMCTBO C OJJHUM M3 SI3bIKOB
MPOrPaMMHUPOBAHUA U OCHOBHBIMH aJTOPUTMUYECKUMU CTPYKTYpaMH - JIMHEWHOM,
YCJIIOBHOM U LIMKJIMYECKOM;
13) dopmupoBanue ymMeHui popManu3aliu U CTPYKTYpUPOBaHUS HH(POPMAITUH, YMEHHS
BBIOMpATh CIIOCOO MpEACTaBIEHUS JAHHBIX B COOTBETCTBMM C IOCTABICHHOH 3amayell -
TaONMUIBI, CXeMbl, TpaduKd, AUArPaMMBI, C HCIOJIB30BAHUEM COOTBETCTBYIOIIUX
MPOrPAMMHBIX CPEJICTB 0OPaOOTKH JAHHBIX;
14) ¢dopmupoBaHue HaBBIKOB W YMEHHUI 0€30MacHOro M IeJIecO00pa3HOro MOBEICHUS
npu paboTe ¢ KOMIBIOTEPHBIMH HporpaMMaMu M B MHTepHeTe, yMeHHs cOOJI0AaTh
HOPMBI HHPOPMAITMOHHOM STUKHU U TpaBa.

Obyuarowiuiica _nayuumcsa_8_8 Knaccax (011 UCHONB3I0GAHUA 6 NOBCCOHEBHOU JHCUHU U

obecneuenus 603MOHCHOCHIU YCREUIHO20 NPOOOJIHCEHUA 00PA306AHUA HA OA3080M YPOEHE)




DJIeMeHTBI TeOPHH MHOKEeCTB H MATEeMaTH4eCKOH JIOTUKHU
e OmnepupoBaTh Ha 06a30BOM YPOBHE ' MOHSTUSAMHU: MHOMKECTBO, JIEMEHT MHOMKECTBA,
IIOJIMHOK€ECTBO, IIPUHAIJIEKHOCTD;
® 33]aBaTh MHOXXECTBA IIEPEYUCIICHUEM UX NIEMEHTOB;
® HaxOJUTh IepecevyeHue, 00bEANHEHUE, IOJMHOKECTBO B IPOCTEHILINX CUTYALIUSX;
e omnepupoBaTb Ha 0a30BOM YypOBHE IMOHSATUSMHU: OIPEIEIICHHE, AaKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO;
® [PUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI ISl HOATBEPKICHHS CBOUX BBICKA3bIBAHUM.
B noBceaHEeBHOM KU3HM U NIPU U3YyYEHHUH JAPYTrUX NPeIMETOB:
®  WCIIOJIb30BaTh rpauuecKkoe MPeACTaBICHHE MHOXECTB JJIS ONHCAHUS PEeaTbHBIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 IPYruX y4eOHBIX NPEAMETOB.
Yucaa
e OnepupoBaTh Ha 6a30BOM ypOBHE MOHITHUSIMM: HATYpaJIbHOE YHUCIO, LIEJI0E YHUCIIO,
OObIKHOBEHHast Jpo0Ob, JecATHYHas JpoOb, CMellaHHas JpoOb, palMOHAIbHOE YHUCIIO,
apudmeTnyecKuil KBaJIpaTHbIN KOPEHb;
®  JCIOJIb30BaTh CBOMCTBA YMCEJ U MTPABUJIA ACWCTBUI IIPH BBINIOJIHEHNUN BBIYMCICHUN;
®  HCIOJIb30BAaTh NPU3HAKH AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBITOJTHEHUH BBIYUCICHUN
Y PEIIEHUH HECJIOXKHBIX 3a/1a4;
®  BBINOJHATH OKPYIJIEHUE PALIMOHAIBHBIX YHCE B COOTBETCTBUU C MPABHIIAMY;
e  OIICHMBATh 3HAYEHHE KBAJAPATHOTO KOPHS U3 MOJOXKUTEIBHOTO LEJNOTr0 YUCIa;
®  pacrno3HaBaTh PAlMOHAIBHBIE U UPPALMOHAIBHBIE YNCIA;
®  CpaBHUBATh YHCIA.
B noBcegHeBHOM KU3HH U NPH U3YYEHUH APYTUX NPEIMETOB:
®  OLEHMBATh PE3YJbTaThl BHIYMCICHUN NPU PEIICHUH NTPAKTUYECKUX 3a]a4;
®  BBIIOJIHATH CPABHEHUE YHCEI B PEATIbHBIX CUTYallUsAX;
®  COCTaBJIATH YMCIIOBBIC BBIPAXKCHUA IPU PELICHUM NMPAKTUYECKUX 3aJad M 3a7ad W3
JPYruX y4eOHBIX PEIMETOB.
ToxnecTBeHHbIE MPe0OPA30BAHUSA
e BuINONHATE HECNOXHBbIE NMPeoOpa3oBaHUS A BBIYMCICHHS 3HAUYEHUH YHUCIIOBBIX
BBIDAKECHUH, COAEpXKAIIMX CTENEHUM C HaTypaJbHBIM II0Ka3aTelleM, CTENEHU C LEJIbIM
OTPULATEIIBHBIM [10KA3aTeIEM;
®  BBINOJIHATH HECIIOXKHBIE NIPEOOPa30BaHUs LENbIX BBIPAXKEHUH: pacKpbIBaTh CKOOKH,
IIPUBOAUTH MOJOOHBIE ClIaracMble;
®  JCNOJB30BaTh (OPMYJbl COKPAIIEHHOTO YMHOXKEHHs (KBaJgpaT CyMMBbI, KBaJpar
Pa3HOCTH, Pa3HOCTh KBAIPATOB) [yl YIPOLIEHUS BBIYMCICHUN 3HAUEHUH BBIPAXKECHUI;
®  BBINOJHATH HECIOXKHbIE MpeoOpa3oBaHus JIPOOHO-TUHEWHBIX BBIPAKEHUH U
BBIPAKEHUH C KBaJIPaTHBIMU KOPHSAMH.
B noBcegHeBHOM KM3HM U NPH U3YYCHUH JPYTUX NPEIMETOB:
® [IOHMMAaTh CMBICJI 3aIIMUCH YHCIIA B CTAHJAPTHOM BHJIE;
e  OnepupoBaTh Ha 6a30BOM YPOBHE MOHATHEM «CTaHJAPTHAS 3alIUCh YUCIIAY.
YpaBHeHHUS H HEPABEHCTBA
e OnepupoBarb Ha 0a30BOM ypPOBHE HOHATHSAMM: PAaBEHCTBO, YHCIOBOE PaBEHCTBO,
YpaBHEHHUE, KOPEHb YPAaBHEHUS, PCIICHHUE YPAaBHEHMS, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO,
pelIeHre HEPaBEHCTBA;
®  [IPOBEPATH CIPABEIMBOCTL YUCIIOBBIX PABEHCTB U HEPABEHCTB;

13neck u nanee — pacno3sHaBaTh KOHKPETHbIE HPUMEPBI OOLIMX HOHATUIH O XapaKTEPHBIM HPU3HAKAM, BBIIOIHATH
JICUCTBUS B COOTBETCTBUH C ONMPECTCHUEM U MPOCTEHIIMMHU CBOMCTBAMU MOHSATHI, KOHKPETU3UPOBATH MPUMEPAMHU
0011IMEe TTOHATHSL.



e peuiarth JIMHEMHbIE HEPABEHCTBA M HECIOXKHbIE HEPABEHCTBA, CBOJAIIMECS K

JIMHEHHBIM;

®  peulaTh CUCTEMBI HECJIOKHBIX JIMHEMHBIX YPABHCHUM;

®  [IPOBEPATH, ABJISAETCS JIU JAaHHOE YUCIIO PELIEHUEM YPAaBHEHUS;
B noBceaHeBHOI :KU3HU U TP U3YyYEHUU JAPYTUX NPeIMeETOB:

®  COCTaBJISITh U pelllaTh JUHEWHbIC YPaBHEHMSI NPU PELIECHUU 33]a4, BO3HUKAIOIIUX B
IPYrux y4eOHBIX MpeIMeTax.
DyHKUUHA

e Haxomuth 3HaueHHE (HYHKIUH 110 33JaHHOMY 3HAYCHHIO apTyMEHTa;

® HAXOIUTh 3HAYCHHE ApryMEHTa IO 33JaHHOMY 3HAYCHHIO (YHKIHUU B HECIOXKHBIX

CUTYaIHsIX;

e  OmpeleNsiTh MOJOKEHHWE TOYKM IO €€ KOOpAMHATaM, KOOpJAMHAThl TOYKU IO €€

MOJIOKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;

e 10 rpaduKy HaxoguTh OO0JacTb OMNpPENENICHUs, MHOXECTBO 3HAYEHWH, HYIH (QYHKIHH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA, MPOMEXYTKM BO3pacTaHMs M yObIBaHMs, HauOoJjblliee U
HaWMEHbIIIee 3HAYCHUS (QYHKIUH;

® CTpOUTh IpaduK TUHEHHON QYHKIINH;

® [pOBEpATh, SBISIETCA JM JaHHBIM rpauk rpadpukoMm 3amaHHOW GYHKUMHM (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUUOHATILHOCTH);

® OIpeneNsITh NPUOIUKEHHbIE 3HAU€HUS KOOPJMHAT TOUKHU MepeceyeHus rpaduKoB (GyHKIIHIMA;

B noBceaHeBHOI :KU3HM U TPU U3YYEHUH APYTUX MPEIMETOB:

®  CIOJIb30BaTh IPaUKH peaabHbIX IPOLIECCOB U 3aBUCUMOCTEMN /7S ONIpEIETICHUS NX CBOMCTB
(HamOoJIbIIIe ¥ HAaUMEHBIIIME 3HAYCHHMSI, TPOMEKYTKH BO3pACTaHUs U YOBIBaHUS, 00JIacTH
MOJIOKUTETFHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.I1.);

® JCIOJIb30BaTh CBOWMCTBA JUHEHHOW (QYHKIMHM W €€ TpaduK MpU PEIICHUU 3a7ad U3 JAPYTrux
y4eOHBIX MMPEMETOB.

CraTncTuKka U TeopHsi BEPOATHOCTEM

e lmerp mpencTaBlieHHE O CTATUCTHUECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH

CIIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 33/1a4ax;

e pemath MpocTedlIMe  KOMOMHATOpHBIE  3aayd  METOJOM  MpSAMOrOo U

OpraHM30BaHHOTO Nepedopa;

®  [IpE/ACTaBIATH JaHHBIE B BUIE TAOIUL, TUarpamm, rpagukos;

®  yyTaTh MHPOPMAIIHIO, IPEICTABICHHYIO B BH/IE€ TAaOIHIIbI, IUAarPaMMBbl, rpaduka;
B noBcegHeBHOI KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

®  OIEHMBATh KOJMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;

®  OIICHMBATh BEPOSITHOCTh PEATBHBIX COOBITUHN U SIBJICHUN B HECIIOKHBIX CUTYAIUIX.
TexcToBBIC 3a729H

e PemaTth HECIOXXHBIE CIOKETHBIE 3a/la4ll Pa3HBIX TUIIOB Ha Bce apudMeTHdecKue
e CTBUS;

® CTPOUTH MOJIENb YCIOBUS 3agaud (B BHUAE TaOMUIBI, CXEMbI, PHUCYHKa WIH
ypaBHEHHs1), B KOTOPOM JaHbl 3HAUEHUS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEIUYUH, C ILIETHIO

MOMCKa pelIeHUs 3a/1a4H;

®  OCYLIECTBIAThH CHOCOO MOUCKA PELICHUS 33a4H, B KOTOPOM PACCYXAECHUE CTPOUTCA
OT YCJIOBHUSA K TPeOOBAHUIO UM OT TPEOOBAHUS K YCIIOBUIO;

®  COCTAaBJISATH IUIaH PEIICHUS 3aa4H;

®  BBIJIEIATH dTallbl PELICHUS 3a/1a4U;

®  UHTEPIPETUPOBATH BBIYMCIUTENbHBIE pE3yAbTaThl B  3ajJadye, MCCIEI0BaTh
IIOJIyUEHHOE pEIICHHE 3aJaul;

®  3HATh paziIMUUe CKOPOCTEH 0OBEKTa B CTOSUEH BOJIE, MPOTUB TEUEHUS U 110 TEYECHUIO
pexu;

e  pelaTh 33/1a4M Ha HAXOXKJEHUE YaCTH YMCia M YKcia Mo €ro 4acTu;



e pemiarte 3aJaud  pasHBIX TUNOB (Ha padOTy, Ha IOKYIKHM, Ha JIBHJKEHUE),
CBSI3bIBAIOIIMX TPU BEJIMUUHBI, BBIJICISATH 3TH BEJIMUMUHBI U OTHOIIECHUS MEXy HUMU,

®  HaxOJUTh IPOLEHT OT YMCIIA, YUCIO IO IPOLEHTY OT HEr0, HaXOAUTh MPOLIEHTHOE
CHUKEHHUE WM MPOIEHTHOE MOBBIIICHUE BETUYNHBI,

®  pelIaTh HECJIOXKHbIE JIOTUYECKUE 3a7jaul METOJIOM PACCYKICHUM.
B noBceaHeBHOI :KU3HU U TP U3YyYEHUU JAPYTUX PeIMETOB:

®  BBIJIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPEACIbHBIX 3HAYCHUSAX HCKOMBIX B 3ajaue
BEJIMYUH (JI€NIaTh MPUKHUJIKY).
HcTopusi MaTeMaTUKHU

e OnuchIBaTh OTJEJIbHBIE BBIJAIOLIUECS PE3YIbTAThI, MOJIYYEHHbIE B XOJE€ PAa3BUTHS
MaTeMaTHKU KaK HAyKH;

®  3HATh NMPUMEPHI MATEMATHYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEUECTBECHHOU
1 BCEMUPHOU UCTOPHEN;

e [IOHUMAaTh POJIb MaTEMATHKH B pa3BUTUU Poccuu.
MeToabl MAaTEMATHKHI

e BpiOuparh NOAXOASIIMA W3YYCHHBIM METOJ JUIsl PENICHUST H3YYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3a/a4;

e IlpuBoauTe TpUMEPHl MATEMAaTHYECKUX 3aKOHOMEpPHOCTEHM B  OKpYXKaroumen
NeMUCTBUTENBHOCTH U IPOU3BE/ICHUSX CKYCCTBA.
Obyuarowiuiica noayuum 603MOMCHOCHb Hayuumuca 6 8 knaccax 0jist yCneuHo2o
npooo.IdceHUss 00pa308aHus Ha 6A3080M YPOBHE
JJIeMeHThI TEOPHUH MHOKECTB M MATEeMATH4Y€eCKOM JIOTUKH

e OmnepupoBaTh > TOHATHAMH: ONpEIeleHHE, TeopeMa, AaKCHOMa, MHOXKECTBO,
XapaKTePUCTUKM MHOXECTBAa, 3JEMEHT MHOXKECTBa, IIyCTOe, KOHEYHOE€ U OeCKOHEYHOe
MHO>K€CTBO, MIOJJMHOXECTBO, IPUHA/IEKHOCTD, BKIIIOUCHHE, PABEHCTBO MHOKECTB;

e  n300pakaTh MHOXECTBA U OTHOIIIEHHE MHOKECTB C MIOMOIIIBIO KpYTroB Dilniepa;

®  OmpeleNsTh MPUHAUIEKHOCTh 3JIEMEHTa MHOKECTBY, OOBEAMHEHUIO U NIEPECEUCHUIO
MHO>KECTB;

®  33/1aBaTh MHOKECTBO C IMOMOIIBIO MIEPEUUCIICHUS HJIEMEHTOB, CJIOBECHOTO OTMCAHUS;

e  ONEepUpOBATh MOHATHAMHU: BbICKAa3bIBAHHE, HICTUHHOCTh U JIOKHOCTh BBICKa3bIBAHUS,
OTpUIIaHME BBICKA3bIBaHHWM, OMNEpalyMyd HajJ BbICKA3bIBAaHUSMH: U, WIH, HE, YCJIOBHbIE
BBICKa3bIBaHUS (MMILTUKALIHH ),

®  CTPOUTH BHICKA3bIBAHUS, OTPUIIAHUS BHICKA3bIBAHUIA.
B noBcegHeBHOI KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

®  CTPOUTH LENOYKH YMO3AKIFOUECHUI Ha OCHOBE HCIIOJIb30BAHUS MTPABIII JIOTHKHU;

® WCIOJb30BaTh MHOJKECTBA, OMNEpallud C MHOXECTBaMH, UX rpaduueckoe
MIpe/ICTaBJICHHE JIsl OMUCAHUS PEAbHBIX MIPOLIECCOB U SBIICHUH.
Yucaa

e OmnepupoBaTh MOHATHUAMU: MHOXKECTBO HATypaJIbHBIX YHUCEN, MHOMXECTBO LEIBIX
YHUCeJ, MHOXKECTBO pAlUMOHAIBHBIX YHCEJ, UPPALUOHAIBHOE YHCJIO, KBAJApPaTHBI KOpPEHb,
MHOKECTBO JICHCTBUTENBHBIX YHCEN, T€OMETPHUECKass WHTEPIPETAls HATYpalbHBIX, MEIBIX,
paIOHAaTIbHBIX, IEHCTBUTENBHBIX YHCET;

® [OHUMATh U OOBSACHATH CMBICI MO3UIIMOHHOMN 3alMCH HATYPATbHOTO YUCIIA;

®  BBINOJIHATH BBIYUCIICHUS, B TOM YUCJIE C MCHOJIb30BaHUEM IMPUEMOB PAlMOHAIBHBIX
BBIYHCJICHUH;

®  BBINOJHATH OKPYIJIEHUE PALIMOHATIBHBIX YHCEN C 3aIaHHOW TOYHOCTBIO;

®  CpaBHUBATH PAllMOHAIBHBIC U UPPAIMOHATHHBIC YHCIIA;

®  MPE/ACTaBIAThH PALMOHAIBHOE YUCIIO B BUAE JECATHUYHOMN IpoOH

2 3,Z[GCL " aJIe€ — 3HATb ONPCACIICHUC TOHATHSA, YMCTb MOACHATH €0 CMBICII, YMCTb UCIIOJIb30BATh IIOHATHUC U €TI0
CBOMCTBA IIpyu NpOBCACHUN paCCY)K,HGHHfI, JA0Ka3aTeJIbCTB, pCHICHUH 3a/1a4.



®  YIOPSAOYUBATH YKCIIA, 3AMMMCAHHBIC B BUJIE OOBIKHOBEHHOU U JIECATHYHON ApOOU;
e naxoauth HOJl u HOK uucen u ucnonb30BaTh UX NP PEILICHUHU 3a/1a4.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

® PUMEHSTH MPaBWIA MPUOIMIKEHHBIX BBIYUCICHHA TPH PEHICHUH MPAKTHUYECKUX
3a7a4 ¥ peIIeHU  3a/1a4 APYruX YIeOHBIX MPEIMETOB;

®  BBHINOJIHATH CPAaBHEHUE PE3yIbTATOB BBIUMCICHUN MPH PEHICHUH MPAKTHYECKUX
3a/1a4, B TOM YKCJIC TPUOIMKCHHBIX BEIYHCIICHHIA,

®  COCTaBJISITH W OIICHWBATH YHCIIOBBIC BRIPAKCHUS TPU PEIICHUH MPAKTUYSCKUX 33724
W 33724 U3 IPYTruX y4eOHBIX IPEAMETOB;

® 3amWCHIBaTh U OKPYIUIATh  YWCJIOBBIC 3HAUEHUS  PEATbHBIX  BEJIMYUH  C
WCTIOJIb30BAHMUEM PA3HBIX CUCTEM U3MEPEHHUSI.

ToxnecTBeHHbIE IPe0OPaA30BaAHUSA

e  OrmepupoBaTh MOHATUSIMH CTEIICHU C HATYPATbHBIM TOKA3aTeJIeM, CTEIICHHU C I[eJTbIM
OTPHIIATEILHBIM MTOKa3aTeJIeM;

®  BBINIOJIHATH TPEOOpPA30BaHUS TIICNBIX BBIPAKCHUN: JCHCTBUS C OJHOWICHAMH
(crmokeHHe, BBIYUTAHHWE, YMHOXKCHHE), JICHCTBHS C MHOTOWICHAMH (CIIOKEHUE, BBIYUTAHUE,
YMHOKEHUE);

®  BBHINOJHATH pa3j0KEHWE MHOTOWICHOB Ha MHOXHTEIH OJHHUM U3 CIIOCOOOB:
BBIHECEHHE 3a CKOOKY, IpYIIHPOBKA, HCIOIB30BaHUE (OPMYIT COKPAIIEHHOTO YMHOXKEHHUS,

®  BBIJCIATH KBQJIpaT CyMMBI U Pa3HOCTH OJTHOUYJICHOB;

®  PaCKJIAJBIBaTh HA MHOKHTEIH KBAJAPATHBIA TPEXUWICH;

®  BBINIOJIHATH TPEOOPA30BAHUS BBIPAKEHUH, COJCPKAMUX CTENEHU C  ICIIBIMH
OTpUIATENIbHBIMM  [IOKa3aTeIsIMU, MEepPeXOAUTh OT 3alluCd B BHUIE CTENEHU C IIeJIbIM
OTpUIATENILHBIM MOKa3aTeNeM K 3allucH B BUE Apoou;

e  BBINOJIHATH NpeoOpazoBaHusl APOOHO-PAMOHANBHBIX BBIPAKEHUN: COKpallleHUE
npoOel, mpuBeACHUE are0pandecKux Apooeit kK 001meMy 3HaMEHATEINI0, CIIOKEHNE, YMHOKEHHE,
JIEJICHHUE alreOpandeckux apo0el, BO3BEACHHE allreOpandecKkoi IpoOr B HATYpaIbHYIO U LETYIO
OTPULIATENIbHYIO CTEIEHb;

e  BBLINOJIHATH IPE0OPA30BaHUS BBIPAKECHUI, COJIEPKAIINX KBaIpaTHbIE KOPHU;

®  BBIJCIATH KBaJApaT CyMMbI WJIM PAa3HOCTU ABYWIECHA B BBIPAKEHHUAX, COACPIKAIIUX
KBaJIpaTHbIE KOPHU;

®  BBINOJIHATH IPEOOPa30BaHUS BBIPAKEHHM, COIEPKAITUX MOAYJIb.

B noBcegHeBHOM KU3HM U NPH U3YUYEHUH APYTUX NPeAMETOB:

®  BBINOJIHATH IPE0OpPA30BaHUs U JICHCTBUS C YUCIIaMU, 3aITUCAHHBIMU B CTaHJAPTHOM
BUJIE;

®  BBINOJIHATH NPEeoOpa3oBaHUsl anreOpandeckuX BBIPAKEHUN MNPH PEIICHWH 3a]ad
JOPYrux y4eOHbIX IPEIMETOB.

YpaBHeHus 1 HEPABEHCTBA

e OnepupoBaTh MOHATHSIMU: YpaBHEHHE, HEPABEHCTBO, KOPEHb YPaBHEHHsI, PEIICHUE
HEpaBEHCTBa, PABHOCWJIbHBIE YpaBHEHUS, OOJIaCTh OMpEENIeHUs YpaBHEHUsS (HEpaBEHCTBA,
CUCTEMbI ypaBHEHHI WM HEPABEHCTB);

e  pelmiath JMHEWHBIE ypaBHEHUS M YpaBHEHUS, CBOJUMBIC K JIMHEHHBIM C MOMOIIBIO
TOKJIECTBEHHBIX MMPEOOPa30BAHMIA,

e pemath KBaJpaTHbIE YypaBHEHHS M YpPaBHEHMsS, CBOJMMBIE K KBAJPAaTHBIM C
MTOMOIIBIO TOXKJECTBEHHBIX MTPE0Opa30BaHUI;

e  pemiarth JpOOHO-IMHEHHBIC YPAaBHEHUS;

e pemlate POCTEHIIME  HUppalUOHAJIbHBIE YpPaBHEHHS  BHUJA f(X) =a ,
JE()=ya(»);

n .
e pemarh ypaBHeHus Buga X =a,




e  pemiath ypaBHEHUS CIOCOOOM Pa3NIOKEHUS HA MHOXKUTENN U 3aMEHBI TIEpEMEHHOM;

®  JCNOJB30BAaTh METOJ MHTEPBAJIOB /ISl PEUICHUS LENbIX U JPOOHO-PAMOHAIBHBIX
HEPABEHCTB;

e  pelarh JMHEWHbIE YpaBHEHUS U HEPABEHCTBA C IapaMeTPaMy;

®  pellaTh HECJIOXHbIE KBAJIPATHHIE YPABHEHUS C IaPAMETPOM;

®  pellaTh HECJIOXKHbIE CUCTEMBI JIMHEIHBIX YPaBHEHUN € TapaMeTpaMy;

®  pelaTh HECJIOXKHbIE YPABHEHMSI B LIEJIBIX YHCIaX.
B noBcegHeBHOM JKU3HM U NIPH U3YyYEeHUH APYTUX MPeJIMeTOB:

® COCTaBJISITh U pellaTh JUHEHHbIE U KBaJpaTHbIE YPAaBHEHHUS, YPAaBHEHUS, K HUM
CBOJSILIMECS,, CHUCTEMbl JIMHEWHBIX YpaBHEHUM, HEPAaBEHCTB IpPU PELUICHUM 3343y JPYrux
y4eOHBIX PEIMETOB;

®  BBINOJIHATH OIIEHKY IIPaBJONON00MSI pe3yabTaTOB, MOIY4aeMbIX IpPH PpPELICHUU
JIMHEWHBIX W KBAJPaTHbIX YPAaBHEHUN M CUCTEM JIMHEWHBIX YPAaBHEHUN WM HEPABEHCTB IPH
pELIeHNH 3aJa4 JPYTUX y4eOHBIX TPEIMETOB;

e BbHIOMpAaTh COOTBETCTBYIOIIME YpPAaBHEHMs, HEPABEHCTBA WJIM HMX CHUCTEMBI JUIS
COCTaBJICHUSI MaTEMAaTUYECKON MOJEIIN 3aJaHHON PEAJIbHOW CUTYallMK WK IPUKIIAHOMN 3a1a4H;

®  yMeTb UHTEPIPETHUPOBATh NOJYyUECHHBINH MPU PEIICHUU YPAaBHEHUS, HEPABEHCTBA WU
CUCTEMBI pe3y/ibTaT B KOHTEKCTE 3aJaHHOW peabHOM CUTYAIlUU WK MPUKIATHOM 3a/1auH.
DyHKUUHA

e OnepupoBaTh MOHATHAMH: (YHKIIMOHAJIbHAS 3aBUCHUMOCTh, (YHKIUS, TIpaduk
GbyHKIMH, crocoObl 3aaHus GYyHKIMU, aprTyMEHT U 3HadeHHe (PyHKIMH, 00JIacTh ONpeaeIeHHs
U MHOXECTBO 3HayeHUM (QyHKIUM, HyIu (QYHKIUH, TTPOMEXYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTbH (DYHKIIMH, YETHOCTH/HEUETHOCTh (D)YHKITUH;

®  CTPOUTH rpadguku JTUHEHHOM, KBaAPaTUIHOM (byHKIIUH, oOpaTtHOM
IIPONOPLMOHAIBHOCTH, (PYHKLIUU BUAA: Y = a + %b vy =%y =x, y=|x;

e Ha mpuMepe KBaJApaTUYHON (YHKIMM, HMCIOJIB30BaTh IpeoOpa3oBaHus Tpaduka
ynxmun y=f(X) ans nocrpoenns rpadukoB GyHKIUMH y = af (kx +b)+c;

®  COCTaBJISITh YpaBHEHHUsS MPSAMON MO 3aJaHHBIM YCIOBHUSIM: MPOXOJALICH uepe3 IBe
TOYKH C 3aJaHHBIMH KOOpAMHATAMH, MPOXOJALIEH uepe3 NaHHYI0 TOYKY W MapaiedbHOU
JAHHOU MPSIMOiA;

e  HCCIIeI0OBaTh (PYHKIIHIO 1O €€ rpaduKy;

® HaxOOUTh MHOXECTBO 3HAUYECHWUN, HYIH, NPOMEXKYTKH 3HAKOIMOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKIIHH;

e  ONEpUpOBaTh MOHATUSAMHU: TOCIEAOBATEIBHOCTh, apudMeTndeckas IpPOTrpeccus,
reoMeTpHruecKas Mporpeccus;

e  pemiaTth 3a/1a4M Ha apU(PMETUUYECKYIO U TEOMETPUUECKYIO IIPOTPECCHIO.
B noBcegHeBHOI KU3HM U NP U3YyHYeHUH APYTUX MPeIMETOB:

®  WUIIOCTPUPOBATH C MOMOIIBIO IpaduiKa peallbHyI0 3aBUCUMOCTb WJIH MPOIIecC MO MX
XapaKTEepPUCTHKAM;

®  JCNOJB30BaTh CBOMCTBA U rpaduK KBaJpaTUUYHOM (YHKLMHU NMPHU pEIICHUH 3a/1ad U3
JPYruX y4eOHBIX MPEIMETOB.
TexcroBbIe 3a1a4u

e PemaTe NpocThie U CIOKHBIE 3314 PA3HBIX TUIIOB, & TAK)XKE 3a/1a4M MOBBIIIEHHOM
TPYAHOCTH;

®  HCIIOJIb30BaTh pa3HblE KpPaTKUE 3aIUCH KaK MOJEIM TEKCTOB CIIOKHBIX 3a1ad JUls
IIOCTPOEHHUSI IOMCKOBOW CXEMBI U PELICHHUS 3a/1a4;

e pa3nuyaTh MOJEIb TEKCTa U MOJEIb PELICHUs 3aJaud, KOHCTPYUPOBATH K OJHOMI
MOJIENIN PEUIEHHS HECTIOKHON 3a/1a4M pa3Hble MOJAEIHN TEKCTA 3a/1a4H;



®  3HATh M MPUMEHATH 00a criocoba MoucKa petieHus 3aaad (0T TpeOOBaHUA K YCIOBHIO
U OT YCIIOBUS K TPEOOBAHHIO);

®  MOJEIMPOBATh PACCYXKACHUS IPU TIOMCKE PEIICHUS 33/1a4 ¢ IOMOIIBIO rpad-CXeMbl;

®  BBIJCIATH ITAlbl PEUICHUS 331a4l U COJIEP KaHUE KaX 0o JTara;

e yMeThb BHIOMpPATh ONTHUMAJIBHBIA METOJ pEIIeHHs 3aJa4dl M OCO3HaBaTh BBIOOD
METO/1a, paccMaTpuBaTh pa3JIUYHbIE METOJbl, HAXOJIUTh pa3HbIE pELIECHUs 3aJadyd, €cliu
BO3MOXHO;

®  aHAJIM3UPOBATH 3aTPYAHEHUS [IPHU PELICHUU 3a/1aY;

®  BBIOJIHATH Pa3IMyYHbIE NpPeoOpa30BaHUs MPENIOKEHHOW 3a7aud, KOHCTPYHPOBATh
HOBBIE 33J1a4M U3 IaHHOW, B TOM 4Hclie OOpaTHBHIE;

®  UHTEPNPETHPOBATH BHIUMCIUTEIBHBIE PE3YJIbTaThl B  3amade, HCCIEIOBAThH
MOJIy4EHHOE PEILIECHUE 3a1auu;

®  aHAJIM3UPOBATH BCEBO3MOXKHBIE CUTYAllUHU B3aUMHOTO PACIOJIOKEHUS IBYX 0ObEKTOB
Y M3MEHEHHUE UX XapaKTEPUCTHK MPH COBMECTHOM JIBIKEHHU (CKOPOCTb, BPEMsl, PACCTOSHHE)
MIpHU PEIICHUH 3a]ad Ha JBIKEHHE JIBYX OOBEKTOB KaK B OJHOM, TaK W B IPOTHBOIOJIOKHBIX
HaTpaBJICHUSAX;

®  ucCleoBaTh BCEBO3MOXKHBIE CUTYAI[MH MPU PELISHUH 3a/1a4 Ha JABM)KEHHE TI0 peKe,
paccMmaTpuBaTth pa3Hble CUCTEMBI OTCUETA,

e  pemath pa3sHOOOPA3HBIE 3a/1a4U «HA YaCTH»,

e pemath U 000CHOBBIBATH CBOE PEllIeHUE 3aj1au (BbIIEIATH MaTEMaTHUECKYI0 OCHOBY)
Ha HAXOX/IEHUE YaCTH YMCJIa U YUCIIA TI0 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICHIA ApOOH;

® 0CO3HABaTh W OOBACHATH WICHTUYHOCTH 3aJ[ad Pa3HBIX THIIOB, CBS3BIBAIOIINX TPU
BEIUUYUHBI (Ha paOOTy, Ha TMOKYNKH, Ha JBU)KEHHUE), BBIICJIATH 3TH BEIMYUHBI U OTHOLICHUS
MEXJly HHUMH, NPUMEHATh UX IpH pEIIeHHM 3aJ]ad, KOHCTPYUPOBaThb COOCTBEHHBIEC 3ajay
YKa3aHHBIX THIIOB;

®  BJAJCTh OCHOBHBIMU METOJIAMH PEILIEHU 3a/1a4 Ha CMECH, CIUIAaBbl, KOHIIEHTPALIH;

e pewlaTh 3aJaud Ha MPOLEHTHI, B TOM YHUCIIE, CIOKHBIE MIPOLIEHTHl ¢ 0OOCHOBaHMEM,
UCIOJIb3Ys Pa3HbIE CIIOCOOBI;

®  peulath JOIMYECKUE 3a7aY Pa3HbIMU CIIOCOOAMHU, B TOM YHCIE, C ABYMs OJOKaMHU U
¢ TpeMst OJIOKaMH JJaHHBIX C TOMOIIBIO TaOJIMII;

e pewmarh 3aJayd IO KOMOMHATOpPUKE U TEOPUM BEPOSATHOCTEH HAa OCHOBE
UCIOJIb30BAHUS U3YYEHHBIX METO0B 1 000CHOBBIBATh PEIICHUE;

®  peulaTh HECJIOKHBIE 33/1a4M [10 MAaTEMATUYECKON CTaTUCTHUKE;

® OBJIAZIETh OCHOBHBIMH METOJAMHU pELICHMs CIOKETHBIX 3a/1ad: apu(pMETHUUYECKH,
anreOpandeckuid, nepeGop BapuaHTOB, F€OMETPUYECKUH, IpadUuecKuii, IPUMEHSITh UX B HOBBIX
10 CPABHEHUIO C U3YUYEHHBIMU CUTYaIUSX.

B noBceqHeBHO¥ KM3HM M NIPU U3YYEeHHUH JPYTrUX NPeAMETOB:

® BBUICJATH IPU PELICHMH 3aJay XapaKTepUCTHKH paccMaTpuBaeMoil B 3ajaue
CUTYallUH, OTJIMYHbIE OT pealbHBIX (T€, OT KOTOPBIX aOCTParMpoBaUCh), KOHCTPYHPOBATH
HOBBIE€ CHUTYallMd C YYE€TOM 3THX XapaKTepUCTHK, B YACTHOCTH, NPHU PEHICHUH 33734 Ha
KOHIICHTPAllUH, YYUTHIBAaTh INIOTHOCTh BEIIECTBA;

e peulaTh U KOHCTPYMPOBATh 33Jja4ul HA OCHOBE PACCMOTPEHHs PEabHBIX CUTYallUi, B
KOTOPBIX HE TpeOyeTCsl TOUHBIH BHIYMCIUTENIbHBINA Pe3yINbTaT;

e  pewiaTh 33Ja4d HA ABM)KEHHE IO PeKe, pacCMaTpuBasi pa3Hble CUCTEMBbI OTCUETA.
CTaTHCTHKA M TeOpHs BePOSITHOCTEH

e  OmnepupoBaTb NOHATUSAMH: CTOJOYATHIE U KPYrOBbIE TUArPAMMBI, TAOJIUIBI JAHHBIX,
cpeaHee apudMeTHUecKoe, MeauaHa, HauOoJbIllee ¥ HaUMEHbIlIee 3HaYeHUsI BBIOOPKH, pa3Max
BBIOOPKH, AUCHEPCUS U CTAHIAPTHOE OTKJIOHEHUE, CllydaiiHas N3MEHYUBOCTb;

e  u3BJEKaTh HHPOPMALIHIO, IPEACTABICHHYIO B TAOJIMIIAX, HA AUArpaMMax, rpadukax;

®  COCTaBJIATH TaOJNHUIBI, CTPOUTH AUATPaAMMBbI U T'paMKH Ha OCHOBE JIAHHBIX;



® ONepHpoBaTh MOHATHAMH: (pakTopuan 4Yuciaa, MEPEeCTAHOBKM U  COYETaHUS,
TpeyroyubHuk [lackais;

®  TIPUMEHSTH MPABHIIO MIPOU3BEACHUS MPH PEIICHNH KOMOMHATOPHBIX 3a/1a4;

®  ONEpHpOBATH MOHATUSAMH: CIIYYAHHBIH OTBIT, CIy4alHBIAH BBIOOP, MCIBITAHHE,
JJIEMEHTapHOE CIIydailHOe CoObITHE (MCXOJ), KIACCHYECKOE OMNpeAelieHne BEPOATHOCTHU
CIIy4aifHOTO COOBITHS, OTIEpaIiy HaJl CITyJaiiHBIMH COOBITHUSIMU;

®  TPEACTaBIATH HH(GOPMAIHIO C TIOMOIIBIO KPYroB Diiepa;

e  peliarth 3a/1a4l Ha BBIYHUCICHUE BEPOSATHOCTHU C MOJICYETOM KOJMYECTBA BAPUAHTOB C
MTOMOIIIbIO KOMOWHATOPHKH.
B noBcegHeBHOM JKU3HM U PH U3YyYEeHUH APYTUX MPeJIMeTOB:

®  U3BJIEKaTh, HHTEPIPETUPOBATH U MPeoOpa30BbIBATh UH(POPMALIHIO, IPEICTABICHHYIO
B TabiuIax, Ha AMarpaMmmax, rpadukax, OTpa’karollyl0 CBOWCTBA U XapaKTEPUCTHUKU PeabHBIX
MPOLIECCOB U SIBIICHUIA;

®  OmIpeleNsITh CTATUCTUYECKHE XapaKTEPUCTUKU BBIOOPOK MO TabnMIlaM, Tuarpammam,
rpadukam, BBITIOJIHATH CPABHEHNE B 3aBUCUMOCTH OT LIEJIU PELICHUS 3a/1a4H;

®  OLEHHMBATh BEPOSTHOCTH PEATbHBIX COOBITUHN U SBJICHUH.
HcTropust MaTreMaTUKH

e  XapakTepu3oBaTh BKJIaJ BBIJAIOMIMXCS MAaTEMaTHKOB B Pa3BUTHE MATEMAaTUKH M
MHBIX HAy4YHBIX O0JsacTei;

e [IOHUMAaTh POJIb MaTEMAaTHKH B pa3BuTUU Poccuu.
MeToabl MAaTEeMATHKHU

e Ucrnonb3ys U3ydyeHHbIE METOJbl, MPOBOJUTH JOKA3aTE€NbCTBO, BBIMOJIHSTH
OIIPOBEPIKEHUE;

e  BbHIOMpATh M3y4YEHHBbIE METOJbl U MX KOMOMHALMU Ui PEUICHHUs MaTeMaTHYECKUX
3aza4;

® HCIOJB30BaTh MAaTEMAaTUYECKUE 3HAHMA JJI OIMCAHMS 3aKOHOMEPHOCTEH B
OKPY’KaOLEN JEUCTBUTEIBHOCTU U IIPOU3BEICHUAX UCKYCCTBA;

®  IIPUMEHATH IpocTemune IIPOrPaMMHBIE CpeIcTBa U JIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CHCTEMBI TP PEILICHUH MAaTEMATUYECKUX 3a/1a4.



COJEP)KAHUE YYEBHOT' O ITIPEJIMETA
Auredpanyeckue BbIpaKeHHs

Bripaxenus ¢ nepeMeHHbIMH. 3HAYEHUsI BEIPAKECHUSI C TIEpEeMEHHBIMU. [lomyCTUMBbIE 3HaYEHUS
nepeMeHHbIX. ToxnecTBo. ToxkaecTBeHHBIE TPEOOpa30BaHUS aANreOpanyecKUX BBIPAKEHHM.
JlokazaTenbCTBO TOXKICCTB.

Crenensp ¢ HaTypalbHBIM MTOKa3aTeneM U e€ cBoiictBa. OaHowieHbl. OHOWIEH CTaHIapTHOTO
Buja. Crenens ogHowIeHa. MHorowieHsl. MHOrousneH crangaptHoro Bujaa. CreneHb
MHorowIieHa. Cllo)KeHHe, BBIUNTaHUE U YMHOKEHHE MHOTOWIEHOB. DOPMYJIbl COKPAIIEHHOTO
YMHOJKEHUS: KBaJIpaT CyMMbI U KBaJIpaT Pa3HOCTH JIBYX BBIPQXKEHUM, IPOU3BEICHUE PA3HOCTH U
CYMMBI JIBYX BbIpakKeHUH. Pa3okeHne MHOrowieHa Ha MHOXKHUTEIU. BeiHecenne oOiero
MHOHTENS 3a CKOOKH. MeTo rpynnupoBku. PasHOCTh KBa/ipaToB ABYX BeIpaxkeHul. Cymma u
pa3HOCTh KyOOB /1BYX BbIpaskeHui. KBagparHselil TpéxuneH. KopeHb kBaspaTHOTO TpéXuseHa.
CpoiicTBa KBa/IpaTHOTO Tpé€xuwieHa. Pa3oskeHre KBapaTHOro TPEXUIeHa Ha MHOKUTEIH.
Panmonansueie Beipakenus. Llenbie Beipaxkenus. J[poOHbie BeIpakeHus. ParimoHanbHas 1po0ob.
OcHOBHOE CBOMCTBO panMOHaILHOM Apoou. ClioKeHue, BBIYUTAHNE, YMHOKCHHE U JICTICHUE
panoHanbHBIX Apo0eit. Bo3Benenne panmoHaIbHBIX Apo0Oei B cTeneHb. TOXIeCTBEHHbIE
npeoOpa3oBaHus PAMOHAIBLHBIX BeIpakeHUH. CTeneHp ¢ 1eIbIM IMoKa3aTeleM U €€ CBOMCTBA.
KBanparusie kopau. ApudmMernyeckuii KBaJpaTHbIN KOPEHb U €ro cBOMCTBA. ToXIeCTBEHHbIE
npeoOpa3oBaHMsl BEIPAKEHUI, coAepKaluX KBaJApaTHbIe KOPHH.

YpaBHeHust

VYpaBHeHnus ¢ ogHoi nepemeHHo. KopeHnb ypaBHeHuUs. PaBHOcHiibHBIE ypaBHeHUA. CBOKCTBA
YpaBHEHUH C OJHOM MEPEMEHHON. YpaBHEHUE KaK MaTEMAaTHYECKasi MOJACIIb peaIbHOM
CUTYALIVH.

JIuneitnoe ypaBHenue. KBanpatHoe ypaBHeHune. @opmyra KOpHEW KBaApAaTHOTO YpaBHEHUS.
Teopema Buera. ParnonansHbie ypaBHEHUs. PelieHne paimo HaTbHbIX YPaBHEHUM, CBOASIIUXCS
K JINHEWHBIM WJIM K KBaJPAaTHBIM YpaBHEHMSIM. PelieHne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
palMOHANbHBIX YPAaBHEHHUII.

D yHKUUHA

OyHKIMOHATBHBIE 3aBUCUMOCTU Mex 1y BennunHamu. [lonstue pynkiuu. OyHKIusA Kak
MaTeMaTH4ecKas MOJeNb peajbHoro npouecca. O0nacTb onpeneneHus u o01acTb 3HaUCHUS

¢byakuun. CrnocoOsl 3aganus GyHkiuu. ['paduk dyakuun. OyHkuus y= Vx , €€ CBOICTBA U
rpaduk. OyHKIMSA 00paTHOM MpoNOpUHOHANBHOCTH U €€ Tpaduk. KBagparuunas ¢pyHkuus eé
CBOICTBa U rpaduk.

YucaoBble MHOKECTBA.

MHosxecTBa u ero 3nemMeHThl. CriocoObl 3aaHus MHOKecTB. PaBHble MHOXecTBa. [lycTroe
MHOXkecTBO. [lonmMHOkecTBO. Onepanuu Hag MHOKeCcTBaMU. VIrocTpanus COOTHOIICHUM
MEK/ly MHOKECTBAMH C IOMOUIbIO AUarpaMm Oiiepa. MHOecTBa HATypaJIbHbBIX, LEJIBIX U
paloHaIbHBIX Yncen. PanmoHansHoe Yucio Kak Jpoobk m/n, rae m € Z, N € N, U Kak
OeckoHeyHas nepuoandeckas apoOb. [Ipencrasienue o6 uppauoHaIbHOM Yrcie. MHOXECTBO
NecTBUTENBHBIX uncen. [Ipeacrapnenue qeiCTBUTENHFHOTO YMCIa B BHJIE OECKOHEUHOU
HEMepHOINIECKol aecaTuaHon Apoou. CBs3b Mexay MHOKecTBamu N, Z, Q, R.

Auare0pa B HCTOPHYECKOM Pa3BUTHH

OTKpBITHE UppAITUOHATBHOCTHU. V3 MCTOpHH BOZHUKHOBEHHUS (DOPMYIT Ui peIlieHUs] ypaBHEHU
3-it u 4-ii creneneil. ictopus pa3BuTHs NOHATHS QYHKIUN

JI.®. Maruaunkuit. [1.JI. YeOsimes. I1. depma. P. lekapt, H. Konmoropos, ®@. Buer. Ditnep, H.
Tapranss, /. Kopnano, H. A6ens, b. [1ackans, JI. [uzanckwuii, K. I'aycc.



TemaTu4yeckoe IIIAHUPOBAHUE

(mo 3 yaca B Henento B § kiaccax. Bceero 3aron o6yuenust 105 gacoB)

No Kimacc Paznen, tema KommuectBo
4acoB
1. 8 PanyoHanbHbIE BBIpAKEHHUS 44
2. 8 KBanparusie kopHu. JlelicTBUTENbHBIE YKCIIA 25
3. 8 KBanpatusle ypaBHeHuUs 26
4, 8 [ToBTOpEeHME U cucTeMaTH3alUs Yy4eOHOTO MaTepraia 10
HUroro: 105
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