MYHHIHIATBHOE OiomaeTHOE 0DIeobpa3oBaTeIbHOE YUpeXkIeHHe ropoaa Y TaHoBCKa
«l'ybepraropekuii nuueii Ne 101 umenn Hapoanoro yaurens Poceriickoii MOepepauun KOM. Jlarwimesay
npu @I'BOY BO «¥Yal'TIV um. M.H. Yasanosa»

PACCMOTPEHO COTrNACOBAHO
Pykosoautens MO yunteneit matematukm, 3amectutens aupekTopa no YBP B i
EPTUN HH(I)EE__MHTHHH e %

H.B. EpoMonaesa

«29»anryera 20231
Eaenwkuna C.B. npuKas ,N'U432

«29»anryera 2023r ot «30»anrycta 2023r

PABOYASA ITPOTPAMMA
yuebnoro npeamera « AnreGpan
(C HIMCHEHHMAMH W JONMOTHEHHAMH 1714 7-9 kiacca)
Yporens o0pazopanus (K1ace): ocHOBHOE obiee obpasosanue (7-9 kiace)
Konuvectro vacor: 306 npu 3 uacax B negemo u 408 npu 4 vacax B Hefemo
Cpok peannsaluu NporpaMMer: 3 rojaa
Yuurens unn rpynna yuntenei, pazpaborunkor paboveit nporpamme: Eaenskuna C.B.. Apramonosa O.B.

[Iporpamma pazpabortana B COOTBETCTBHM:
- ¢ DejepaibbiM roCy1apCTBCHEbIM 00PA30BATE ILHLIM CTAHIAPTOM OCHOBHOTO OOIIEro o0pa3oBaHus, YIBEPAICHHBIM MPHKA30M Munucrepersa
npocselienus Poceniickoii @enepanum ot 31.05.2021 Ne287 (¢ H3MEHEHHAMH H JIOMOTHEHHAMH);

- QenepanbHOro rocy/IapeTReHHOro 00PaloBaTeIbHOIO CTAHIAPTA OCHOBHOIO 00IIEro o6pa3oBamms, YTBePAICHHBIM [pUKasoM MHHHCT epcTRa
obpazoBanus U Haykn Poceniickoii @enepaunn o1 17.12.2010 No 1897 (¢ u3sMeHEHHAME H JONOTHEHHAMM);
- OcHoBHOH o0pasosarelibHoii mporpamMmil ocrorHoOTo 001Iero obpasosanms nnies 2021 roga, yTeepugienHoil npikasom No 432 ot 30.08.2023 (c
HIMCHCHHAMH ¥ JI0NOJIHEHHIAMH );
- DejiepaibHoil pabouei mporpamMmel ocHoBHOTO obiero obpazosanus no yuebnoMy npeamery « AnreGpay:

YMK: Anredpa: 7 -9 kmaccsr: yue.jus obieobpasosar. opranmsaimii / Hukonscinii C.M., Tlotanos MLK.. - M.:Ilpocsemenmne, 2023



1. IlnaHmpyemble pe3y/IbTaThl H3yYeHHs Y4eOHOI0 NMpeaMeTa

JInuHOCTHBIE pe3yabTaThl OCBOCHHS OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs OTPAXKAIOT:
1) BocriuTaHue poCCUNCKON TpaKIaHCKOM MAEHTUYHOCTHU: MATPUOTU3MA, YBaxkeHUs K OTedecTBy, MPOLUIOE U HACTOSIIEe MHOTMOHALMOHAJIBHOTO Hapoja
Poccun; oco3HaHue cBOE 3THUYECKON IIPUHAUIEKHOCTH, 3HAHUE HUCTOPHUH, SI3bIKa, KYJIbTYPBI CBOETO HAPOJA, CBOErO Kpasi, OCHOB KYJIbTYPHOI'O HaclIeous
HaponoB Poccum u uenoBeuecTBa; YCBOEHUE T'yMAHMCTHYECKUX, NEMOKPATUYECKUX M TPATULUOHHBIX LIEHHOCTEH MHOIOHALMOHAIBHOIO POCCUHCKOIO
o0111ecTBa; BOCIMTAHUE YyBCTBAa OTBETCTBEHHOCTHU M Joira nepea PonuHoi;
2) hopMupoBaHHE OTBETCTBEHHOI'O OTHOIIEHHS K YYEHHIO, FTOTOBHOCTH U CHOCOOHOCTH OOYyYaroIuXcs K CAaMOPa3BUTUIO U caMOOOPa30BaHUIO Ha OCHOBE
MOTHBalMM K OOyYEHHIO W TIO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHUIO JalbHEHIIEH HWHIMBUAYAJIbHOW TpaeKTOpuu oOpa3oBaHUs Ha 0Oaze
OpPHEHTUPOBKA B MHUpe Tpodeccuii U MpoPecCHOHATBHBIX MPEANOYTEHUH, ¢ y4eTOM YCTOWYHMBBIX ITO3HABATEIBHBIX WHTEPECOB, a TAaK)KE HA OCHOBE
(bopMHpOBaHUS YBAXHUTEIHLHOTO OTHOLICHHUS K TPY/Ly, Pa3BUTHS OIBITA YYaCTHsI B COLUAIEHO 3HAYUMOM TPY/E;
3) bopmMupoBaHue ETOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U OOLIECTBEHHOW NMPAKTHKH, YIUTHIBAIOIIETO
COLMAJIBHOE, KYJIbTYPHOE, 13bIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOIO MHpa;
4) bopmMupoBaHHE OCO3HAHHOT'O, YBAXKUTEIBHOTO U JOOPOKEIATEIbHOTO OTHOLIEHUS K APYTrOMY Y€JIOBEKY, €0 MHEHUIO, MUPOBO33PEHHIO, KYJIbTYPE, S3BIKY,
BEpE, TPaKJAaHCKOM NO3ULMM, K UCTOPUH, KYyJIbType, PEIUIMH, TPaIuLUsAM, S3bIKaM, LIEHHOCTSAM HaponoB Poccuum M HapomoB Mupa; TOTOBHOCTU M
CIIOCOOHOCTH BECTH JTUAJIOT C IPYTHMHU JIFOJbMH U JOCTUraTh B HEM B3aMMOIIOHUMAHUS;
5) OCBOEHHE COIMAIBHBIX HOPM, MPABHUJ MOBEJCHHS, POJeH U (POPM COIHATBHON KHU3HH B TPYIIAX M COOOIIECTBAX, BKIOYAs B3POCIbIE M COIHAIBHBIC
o0IIecTBa; ydacTHE€ B IIKOJLHOM CaMOYIIPaBICHHH M OOLIECTBEHHOW J>KM3HU B MpeesiaX BO3PACTHBIX KOMIIETEHIIMHA C YYETOM pPETHOHAIBHBIX,
STHOKYJIBTYPHBIX, COLIUAIbHBIX U IKOHOMUYECKHX OCOOEHHOCTEH;
6) pa3BUTHE MOPAJIBLHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEHICHUH MOPAIBHBIX MPOOJIEM Ha OCHOBE JINYHOCTHOTO BbIOOpa, (hOPMUPOBAHHE HPABCTBEHHBIX
YyBCTB U HPaBCTBEHHOI'O [TOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM I1OCTYIIKaM;
7) GopMupoBaHHE KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIIEHUM U COTPYJHHYECTBE CO CBEPCTHHKAMM, JEThbMM CTapIIEro M MIIAJIIEro BO3pacta,
B3pOCIIBIMU B IIpoLiecce 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIe0BATENILCKOM, TBOPUECKOHN U APYIUX BUAOB JIEATEIBHOCTH;
8) hopMupoBaHue EHHOCTH 3J0POBOT0 U Oe30macHOro oOpasa *HU3HH; YCBOGHHE IMPAaBUJI MHAWBUIYAIbHOTO U KOJUIEKTUBHOIO OE30I1aCHOTO MOBE/IECHUS B
Ype3BbIYAIHBIX CUTYALUSIX, YIPOXKAOIIMX )KU3HHU U 3/10pOBbIO JIIOJEH, TpaBuJl IOBEACHUSI Ha TPAHCIIOPTE U HA JJOpOrax;
9) ¢dopmupoBaHHE OCHOB JKOJIOTUYECKOH KYyJIbTYPHI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBIIUICHHS, pa3BUTHE OIBITA
HKOJIOTUYECKU OPHUEHTUPOBAHHOHN PeIIEKCHBHO-OIIEHOYHOW U MPAKTHYECKON JACATEIBHOCTH B )KU3HEHHBIX CUTYAIHIX;
10) oco3nanue 3HaUYEHUS CEMbU B )KH3HH YeJIOBEKa M OOIIECTBA, MPUHATHE LIEHHOCTH CEMEHHON KU3HU, YBAXHUTEIHHOE U 3a00TIMBOE OTHOIIICHHE K WICHAM
CBOCH CEMBH;
11) pa3BuTHE 3CTETUYECKOr0 CO3HAHMS Yepe3 OCBOCHUE XYJO’KECTBEHHOI'O HaclieAus HapoaoB Poccuu m mupa, TBOPUECKOH JEATETbHOCTH 3CTETUYECKOTIO
Xapakrepa.

MeranpeaMeTHble pe3yJbTaThl, BKJIKOYAOT OCBOEHHBbIE OOYYalOIIMMUCSH MEXIIPEIMETHbIE IIOHATHS U YHUBEpcalbHble Yy4eOHble JeHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbIE KOMMYHHKATHUBHBIE).



MexnpeaMeTHbIe TOHATHS

YcnoBueM (popMHpPOBaHUS MEXKIPEIMETHBIX MOHATHH, HAallpUMep, TAKMX KaK CHUCTeMa, (haKT, 3aKOHOMEPHOCTb, ()EHOMEH, aHAJIU3, CUHTE3 SIBJIAETCS
OBJIaJIcHUE OOYYaAIONIMMHUCS OCHOBAMHU YWTATEIbCKOW KOMIIETEHIIMH, TNPHOOpPETEHHE HAaBBIKOB pabOTBHl ¢ WHpOpManueid, ydacThe B MPOSKTHOU
nestenbHOCTU. IIpu moayyeHnn oCHOBHOTO o01iero oopa3oBaHMs Ha BCeX IpeaMerax OyIeT MpojosrkeHa padoTa 1o (OpMUPOBAHHUIO M Pa3BUTHIO OCHOB
YUTATENLCKON KomrieTeHIy. OOydaronirecs OBIaICIOT YTEHUEM KaK CPEJICTBOM OCYIIECTBICHHS CBOMX JAIbHEHIINX ITUIAHOB: TPOIOJIKEHUST 00pa3oBaHuUs
U caM000pa3oBaHMsl, 0CO3HAHHOT'O MJIAHUPOBAHNUS CBOETO aKTYaJIbHOT'O U IEPCHEKTUBHOIO KPYra YTEHUs, B TOM YHCIIE 1I0CYTOBOr0, HOJAIOTOBKU K TPYIOBOH
Y COIIMAIIbHOMN JICATEIBHOCTH. Y BBITYCKHUKOB OyAeT copMUpOBaHa MOTPEOHOCTh B CHCTEMATUYECKOM UYTCHHH KaK CPEJCTBE MO3HAHUS MUpa U ce0s B 3TOM
MUpE, FTapMOHM3AIUM OTHOLIEHUH YeloBeKa 1 001ecTBa, CO3JaHUU 00pa3a «IOTPpeOHOro OyayIIeroy.

[Tpu m3yyeHnn y4eOHBIX MPEIMETOB OOYYAIOIIMECS YCOBEPUICHCTBYIOT NMPHOOPETEHHBIE HA NEPBOM YPOBHE HAaBBIKM pabOTHl ¢ WH(pOpManuend H

nonoyHAT ux. OHU CMOTYT PaboTaTh C TEKCTAMHU, PEOOPA30BBIBATH M HHTEPIIPETUPOBATH COJIEPKAILYIOCS B HUX HH(POPMALIUIO, B TOM YHUCIIE:

* CUCTEMaTU3UPOBaTh, CONOCTABIATh, aHAJIM3UPOBATh, 0000IIATh U UHTEPIPETUPOBATH HHPOPMALIUIO, COAEPIKALIYIOCS B TOTOBBIX MH(POPMALIMOHHBIX
00BEKTAX;

* BBIACIATH IJ1aBHYIO U M30BITOYHYIO HH(OPMALIMIO, BBIIOIHITH CMBICJIOBOE CBEPTHIBAHUE BBIJCICHHBIX (DAKTOB, MBICIIEH; IPEACTABIATh HH(DOPMALIUIO
B CXarToil cioBecHOM (opme (B Buae IJlaHa WIM TE€3UCOB) U B HAIJISAHO-CUMBOJIUYECKON Gopme (B Buae Tabiul, rpa@Uyeckux CXeM U Juarpamm, Kapr
MOHATUI — KOHIIETITyaJ IbHBIX AUArPaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JONOJHSITH TaOJIHIIbI, CXEMBI, AHATPAMMBbI, TEKCTHI.

B xonme m3ydeHus Bcex y4eOHBIX NMPEIMETOB OOydaromuecs NpUOOPETYT OMBIT MPOEKTHOW NIEATENHHOCTH Kak 0co00il (opmbl yueOHONH paloThI,
CIIOCOOCTBYIOIICH BOCIUTAHHIO CAMOCTOATENBHOCTH, WHUIIMATHBHOCTH, OTBETCTBEHHOCTH, ITOBBIINICHUIO MOTHBAIMA ¥ 3((HEKTUBHOCTH y4eOHOU
JESTEIbHOCTH; B XOJI€ pealln3allii UCXOAHOTO 3aMbICiia Ha MPAKTUYECKOM YPOBHE OBJIAZICIOT YMEHUEM BHIOMPAThH a/IeKBaTHBIC CTOSINIEH 3a/1a4e CPeCTBa,
IPUHUMATh PELICHMs, B TOM YHCIE M B CUTyalusX HeomnpenenéHHocTH. OHM IOJIy4aT BO3MOXKHOCTh Pa3BUTh CHOCOOHOCTh K Pa3pabOTKe HECKOIbKHX
BapUaHTOB PELICHUH, K TOUCKY HECTaHIAPTHBIX PELICHUH, IOUCKY U OCYIIECTBICHHUIO HanboJiee MPUeMIIEMOro pelIeHusl.

[lepedyeHp KIIIOUEBBIX MEXIIPEIMETHBIX MOHATUH ONpeAeseH B XoJe Pa3paboTKu 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHMS
IIKOJIBI C YYETOM MaTepPHaIbHO-TEXHIMUECKOTO OCHAMICHHUS, KaIPOBOTO MOTEHIIHAJIA, UCIIOJIB3YyEMbIX METOIOB pabOTHI 1 00Pa30BaTEIbHBIX TEXHOIOTHUH.

B coorBerctBun ®I'OC OOOQO BbEHSIOTCS TPH TPYNIbl YHUBEPCAIbHBIX y4eOHBIX neictBuii (YVY]l): perynsTUBHBIE, IO3HABaTEJIbHBIE,
KOMMYHHUKATHBHBIE.

Perynarusubie YV /I

1. YMeHue caMOCTOSTENbHO ONpEACTATh LENU OOY4YeHHs, CTaBUTh W (OPMYJIMPOBATH HOBBIC 33/a4d B y4yeOe M TO3HABATEILHOW AEATEIBHOCTH,
pa3BUBaTh MOTHBBI M HHTEPECHI CBOCH IMO3HABATEIHLHON IEATEIIEHOCTH.

OOyuarouuiics CMOXeT:

® aHAIM3HWPOBATH CYIIECTBYIONINE U TUIAHUPOBATH OyAyIIHe 00pa3oBaTebHbIC PE3yIbTaTHI;

® HUICHTU(UIUPOBATH COOCTBEHHBIEC TPOOJIEMBI M OTPEACIATH TJIABHYIO MTPOOIIEMY;

® BbBIIBUraTh BEPCUU PELICHUs IPoOIeMbl, HOpMYyIUpOBATh FMIIOTE3bI, IPEIBOCXUIIATH KOHEUHbII pe3ysbTar;

® CTaBUTH LIEJb JCITEIHLHOCTH HAa OCHOBE OIPEIeIIEHHON POOIeMbI U CYIIECTBYIOIINX BO3MOXKHOCTEIH;

e (opmynupoBaTh yueOHBIE 3a/1a4M KaK [Iard JTOCTHKECHUS TIOCTABICHHOMN IIETN I TEITLHOCTH;

® 00OCHOBBIBATH 1I€JIEBbIE OPUEHTUPHI U IPUOPUTETHI CChIJIKAMH Ha IIEHHOCTH, YKa3bIBasi U 000CHOBBIBAs JIOTHYECKYIO OCIEI0BATEIBHOCTD I11aroB.



2. YMeHHue caMOCTOSATENBHO TUIAHUPOBATh MYTH TOCTHXKEHUS LieNel, B TOM YHCIie albTepPHATUBHBIC, OCO3HAHHO BBHIOMpaTh Hanbojee >PPeKTHBHEIC
CTIOCOOBI pelIeHusT y4eOHBIX 1 TO3HABATEIBHBIX 3a7a4.

OOyuaromuiics CMOXKeT:

® OIpenesaTh HE0OXOAUMbIE IEUCTBUS B COOTBETCTBUU C Y4€OHOI U MMO3HABATEIbHOM 3a7jaueii U COCTABIISITh AJITOPUTM UX BBIIIOJIHEHUS;

e 000OCHOBBIBATh U OCYLIECTBIATH BEIOOp HanOosee 3¢ (HeKTUBHBIX CIIOCOOOB pelleHus yueOHbIX U II03HAaBaTENIbHBIX 3a/1a4;

® ONpeAeTATh/HaXOUTh, B TOM YHUCIIE U3 NPEAJIOKEHHBIX BAPUAHTOB, YCIIOBHS JUIsl BBINOJIHEHUS y4eOHO! U T03HABATENbHOM 3a/1auH;

e BBICTpaMBaTh XU3HEHHBIC IUIaHBI Ha KPaTKOCPOUHOE Oyayliee (3asBiATH LI€JIEBbIE OPUEHTHUPHI, CTABUTh aJIeKBaTHbIE MM 33Jaud U NpejylaraThb
JeWCTBUS, yKa3bIBast U 000CHOBBIBAS JIOTHYECKYIO OCJIE€0BATEILHOCTD I11AaroB);

e BBIOMPATH U3 PEJIOKEHHBIX BAPHAHTOB U CAMOCTOSITENIFHO UCKATh CPECTBA/PECYPCHI IS PEIICHHS 3aa9i/JOCTIKEHUSI LIEIH;

® COCTaBJIATH IIJIaH PELICHUs IPOOIeMbl (BBIITOJIHEHUS IPOEKTA, IPOBEACHUS UCCIIEI0OBaHNS);

® ONpeAeATh NOTCHIUAIbHBIC 3aTPyIHEHHs IPU PELIeHUH Y4eOHON U M03HABaTEeIbHON 3a1a4l U HAXOIUTh CPEJICTBA Ul UX YCTPAHEHUS;

® ONKCHIBATh CBOU OMBIT, OPOPMIISIS €T0 JUIs TIepeIadn JPYTUM JIFOISIM B BHJIE TEXHOJIOTUN PEIICHUS MPAKTUYECKUX 3a]a4 ONPEIeIIEHHOTO Kilacca;

® [UIAHUPOBATh U KOPPEKTUPOBATH CBOIO MH/MBUIYyaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPUIO.

3. YMeHHe COOTHOCUTH CBOM JECHCTBHS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYLIECTBISATh KOHTPOJIb CBOEH JIEATENIBHOCTH B IPOLIECCE TOCTUKEHUS
pe3yibTara, ONpeAesaTh CIOCOObI NEHCTBHH B paMKax MPEUIOKEHHBIX YCIOBHA W TpeOOBaHMIA, KOPPEKTHPOBAaTh CBOM JIEHCTBHS B COOTBETCTBUH C
W3MEHSIOLIEHCS CUTyallue.

OOyuaromuiics CMOXKET:

® ONpEACTATh COBMECTHO C TIEITarOTOM U CBEPCTHUKAMH KPUTEPHH TUTAHUPYEMBIX PE3Y/IbTaTOB U KPUTEPUU OLIEHKU CBOCH y4eOHOMU IeATEIbHOCTH;

® CHUCTEMAaTU3UPOBATh (B TOM YMCIIE BBIOUPATh MPUOPUTETHBIE) KPUTEPUH IUTAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOEH J1eATEIbHOCTH;

e 0oTOMpaTh MHCTPYMEHTHI I OLEHMBAHUS CBOEH NEATEIBbHOCTH, OCYLIECTBISATh CAMOKOHTPOJb CBOCH JESATEIbHOCTH B paMKaxX HpPeJIOKEHHBIX
ycJ0BU U TpeOOBaHUN;

® OLIEHUBATh CBOIO JEATEIbHOCTh, ApTYMEHTUPYS IPUUMHBI JOCTUKEHUS WM OTCYTCTBUSI IIJITAHUPYEMOIO PE3YyJIbTaTa;

® HaxOAWTh JOCTAaTOYHBIC CPEICTBA JJIsi BBHIMOJHEHUS Y4YeOHBIX JCHCTBUI B W3MEHSIOMICHCS CHUTyallUd W/WIM TPH OTCYTCTBHH ILIAHHPYEMOTO
pe3ynbTarta;

e paboras MO CBOEMY IUIaHY, BHOCHUTb KOPPEKTHUBBI B TEKYILIYIO JEATEJIbHOCTh Ha OCHOBE aHAIM3a W3MEHEHUN CUTyallMM MAJis [OJXY4YEeHHs
3aITAaHUPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3yibTara;

® YCTaHaBIMBAaTh CBS3b MEXJY IIOJIyYCHHBIMU XapaKTEPUCTHKAMHU IHPOLYKTa M XapaKTEPUCTHUKAaMHU IIpoliecca IEATENBHOCTH U 110 3aBEPLICHUU
JESATEIbHOCTH IIPEIaraTb N3MEHEHNE XapaKTEPUCTHUK ITpoLiecca AJIs IOJyYEHUS YIyUIIEHHbIX XapaKTEPUCTHK IIPOAYKTa;

® CBEpSTH CBOM JICMCTBUSA C LIENbIO U, IPH HEOOXOAMMOCTH, UCIIPABIIATH OMIMOKU CAMOCTOSITEIBHO.

4. YMeHue OLeHUBATh IPAaBUIbHOCTD BBINOJIHEHUS yUeOHOM 3a/1a4M, COOCTBEHHbIE BO3MOXXHOCTH €€ PeLICHUs.

OOy4Jarommiicss CMOXKET:

® ONpeAeATh KpUTEPUU NPABUIBHOCTH (KOPPEKTHOCTH) BBIIIOJHEHUs y4eOHOM 3ajauu;

® aHAIM3UPOBATH M 0OOCHOBBIBATH MPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS JIJIsl BHITIOJTHEHUS y4eOHOW 3a1auu;



® CBOOOJIHO IOJIb30BaThCS BHIPAOOTAHHBIMUA KPHUTEPUSIMHU OICHKH W CAMOOIICHKH, MCXOJS U3 IIEJM U MMEIOLIUXCS CPEICTB, pa3iindas pe3ysbTaT W
CII0COOBI IENCTBUI;

® OIICHMBATH MPOJYKT CBOCH JCSATEIBHOCTH 0 33JJAHHBIM W/WJIH CAMOCTOSITEIILHO ONPEICICHHBIM KPUTEPHSIM B COOTBETCTBHUH C TEIIBIO JACATEIBHOCTH;

e 00OCHOBBIBATh JIOCTHIKUMOCTH IIEJTH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPCHHHX PECYpPCOB M JOCTYITHBIX BHEIIHUX PECYPCOB;

e (UKCHPOBATH U AaHAIM3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIHTATOR.

5. BnajgeHne OCHOBaMH CaMOKOHTPOJIS, CaMOOIICHKH, MPHHATHS PEIICHUH W OCYIIECTBIICHUS OCO3HAHHOTO BhIOOpa B y4eOHOW W IMO3HABATEIHHOM.
OOy4Jarommiicss CMOXKET:

e HaOMIOJATh W AHATU3UPOBATH COOCTBCHHYIO YYEOHYIO W TIO3HABATCIBHYIO ICSATCIBHOCTh M JICATEIBHOCTh APYTUX OOYJAIONMUXCS B IIPOIECCEe
B3aMMOITPOBEPKH;

® COOTHOCHUTH pealibHbIC U IUIAHUPYEMbIE PE3yJIbTaThl HHIUBHIYyaIbHONW 00pa30BaTeIbHON NEATEILHOCTH U JIeNIaTh BHIBOJIBI;

® [PUHUMATh PEIICHUE B yYCOHOM CUTYAI[MK U HECTH 3a HETO OTBETCTBEHHOCTH;

® CaMOCTOSITEIILHO ONPEICNIATh MPUYUHEI CBOETO yCIieXa MIIM HeyCIieXa U HaXOIUTh CIIOCOOBI BEIXOJIa M3 CHUTYAIH HEYCIIeXa;

® PETPOCHEKTUBHO ONPEENISATh, KAKUE ICHCTBUS 110 PEIICHUIO0 YISOHOH 3a/1a4l WU TTapaMeTphl 3TUX JACHCTBHI NMPHUBEIH K MOJYYCHHUIO MMEIOIICTOCS
MPOYKTa YI€OHOU JIEeATEITBHOCTH;

® JIEMOHCTPUPOBATh MPHUEMbI PETYJISINH ICUXOPU3UOTOTHUECKUX/ IMOIIMOHAIBHBIX COCTOSHHUM ISl JOCTIKEHHS P PeKTa YCIOKOeHUs (YCTpaHCHHS
SMOLIMOHAIILHON  HampshKEHHOCTH), 3¢ @deKkTa BOCCTaHOBIEHUS (OcCialiieHus MposBIEHUN yTomieHus), dhdexkra akTHUBU3AUUU (TIOBBIIICHUS
MCUXO(U3UOTIOTUIECCKON PEAKTHBHOCTH).

ITo3naBarenbubie YV /]

6. YMeHHE OIpenensaTh NMOHSITHS, CO3JaBaTh O00OOIIEHUS, YCTaHABIMBATh AHAIOTHH, KIIACCU(PHUIIUPOBATH, CAMOCTOSTEIIEHO BHIOMpATh OCHOBAHUS U
KPUTEPUH Ui KIacCU(PUKAIMK, YCTAaHABIUBATh MPUYUHHO-CICICTBCHHBIC CBS3H, CTPOUTH JIOTUYECKOE PACCYKICHHE, YMO3AKIIOUeHHE (MHIYKTUBHOE,
JeTyKTHBHOE, 110 aHAJIOTUH) U JICJIaTh BBIBOJIBI.

OOyyaronuiicst CMOXKET:

e T00MpaTh CIIOBA, CONOTIMHECHHBIC KITFOUEBOMY CJIOBY, ONPEACIISIONIUE €0 MPU3HAKH U CBOWCTBA,

® BBICTPAMBAThH JIOTUYECKYIO IETIOYKY, COCTOSIIIYIO U3 KIIFOUEBOTO CJIOBA U COMOTYMHCHHBIX MY CIIOB;

® BBUICIATH OONIMIA IPU3HAK JIBYX MJIM HECKOJILKUX MPEIMETOB WU SIBICHUH U OOBSICHATH KX CXOJICTBO;

® O0BEAMHATH MPEAMETHI U SBJICHHS B TPYIIIHI 10 ONPEACICHHBIM MTPU3HAKaM, CPaBHUBATh, KJIaCCU(DUIIUPOBATh U 00001aTh (PAKTHI U SBJICHUS;

® BBIJCISTH SBJIICHUE U3 OOIIETO psija IPYTuX SBICHUMN;

® ONpeAcHsaTh OOCTOATENBCTBA, KOTOPBIE MPEAIICCTBOBAIM BO3HUKHOBCHUIO CBSI3U MEXAY SIBICHUSAMH, M3 OSTHX OOCTOSTEILCTB BBIICISTH
OTIPEICIISIONINE, CIIOCOOHBIC OBITH TPHYNHON JAHHOTO SIBJICHUS, BBISBIISATH IPHYUHBI U CIICIICTBUS SBJICHHIA,

® CTPOUTH PACCYKJCHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM M OT YaCTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKJCHHE HA OCHOBE CPAaBHCHHS MIPEMETOB M SIBJICHUM, BBIACISS TIPU 3TOM OOIIHE IPU3HAKH;

® W3JaraTh MOJYYCHHYIO HH(DOPMAIIHIO, MHTEPIIPETUPYSI €€ B KOHTEKCTE PeIIacMon 3a/1auH;



® CaMOCTOSITECJIPHO YKa3blBaTh Ha HMHMOpMAIIMIO, HYXJAIOUIYIOCS B IPOBEPKE, MpeliaraTb W IMPUMEHATh CIIOCO0 MPOBEPKH JOCTOBEPHOCTH
nHpOpMALINH;

e BepOaIM30BaTh IMOIMOHAILHOE BIICUATIICHUE, OKa3aHHOE HAa HETO UCTOYHHUKOM;

® OOBSACHATH SBJICHHUS, MPOIECCHI, CBA3M M OTHOIICHHS, BBIIBISIEMBIC B XOJI¢ MMO3HABATEIBHON M HMCCIIEIOBATEIBCKON JCSITEIBHOCTH (TPUBOIUTH
00BsSICHEHUE ¢ U3MEHEHHUEM (POPMBI MPEICTABIICHUS; OOBICHATH, JCTATH3UPYS WK 0000111ast; 00BSICHSTH C 3aIaHHON TOYKH 3PEHHS);

® BBIBJIATH M HAa3bIBATh IPUYMHBI COOBITHS, SIBJICHUS, B TOM YHCIIC BO3MOKHBIC /Han00Iee BEPOSTHBIC MPHUUUHBI, BO3MOXHbBIE MOCICICTBHS 3aaHHOM
MPUYHHBI, CAMOCTOSTEIBHO OCYIIECTBIISISI IPHYUHHO-CIICICTBCHHBIN aHAIIN3;

e JeJIaTh BBIBOJI HA OCHOBE KPUTHUYECKOI'O aHAIKM3a Pa3HbIX TOYCK 3PEHUS, MMOITBEPXKIAATh BHIBOJI COOCTBEHHOW apryMEHTAIIUCH MM CAMOCTOSTECIBLHO
MOJIyYCHHBIMH JAHHBIMH.

7. YMeHue co31aBath, IPUMEHSThH U IPEOOPA30BbIBATH 3HAKK W CUMBOJIBI, MOJICITH M CXEMBI JIJISl PEIICHHUS YUeOHbBIX U TIO3HABATEIIBLHBIX 3a/1a4.

OOy4Jarommiicss CMOXKET:

e 0003HaYaTh CUMBOJIOM H 3HAKOM IIPEJIMET U/UIH SBIICHUE;

® ONpEACIATH JJOTHUSCKUE CBSI3H MEXKIY MPEIMETaAMHU U/WIIN SIBICHUSIMH, 0003HA4YaTh JAHHBIC JIOTHYECKHUE CBS3H C TIOMOIIHIO 3HAKOB B CXEME;

e C037aBaTh a0CTPAKTHBINA WK PEeabHBIM 00pa3 MpeMeTa U/WiH SBJICHUS;

® CTPOWTH MOJICITIL/CXEMY Ha OCHOBE YCJIIOBUU 33aJ]a4d W/WJIH CIIOCO0A €€ PEICHUS;

® C03/aBaTh BepOaJibHBIC, BEIIECTBCHHbIC W MH(OPMAIMOHHBIC MOJCIU C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa JUISI ONpEACIICHHS
croco0a pereHus 3a/1a4 B COOTBETCTBUH C CUTYaIlHEH;

® peoOPa30OBBIBATH MOJIEIH C IENIBIO BBISBICHHS OOLIMX 3aKOHOB, ONPEICISIONIMX TaHHYIO IPEAMETHYI 00J1acTh;

® [IEPECBOAMTH CIOXKHYIO IO COCTaBY (MHOTOACHEKTHYIO) MH(POPMAIIUIO U3 IpaduuecKoro Wi (GopMalM30BaHHOTO (CHMBOJILHOTO) TIPEACTABICHUS B
TEKCTOBOE, U HA00OPOT;

® CTPOHUTH CXEMY, AJITOPUTM JCHCTBHS, UCIIPABJISATh MM BOCCTAHABIMBATH HEU3BECTHBIN paHEe arOPUTM Ha OCHOBE MMEIOIIETOCS 3HAHUS 00 00BEKTE,
K KOTOPOMY IIPUMEHSICTCS aITOPUTM;

® CTPOHUTH JOKA3ATEIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTHBHOTO;

® aHAIM3HPOBATH/PEe(DICKCUPOBATH OIBIT Pa3pabOTKHU M PeaTU3alui YUeOHOTO MPOEKTa, UCCICIOBAHUS (TEOPETUYECKOTO, SMITMPUIECKOT0) Ha OCHOBE
MPEUIOKEHHON TPOOJIEMHOM CUTYAIMH, TIOCTABICHHOMN 1SN W/WJIHM 33JaHHBIX KPUTEPHEB OIICHKH IPOIyKTa/pe3yibTara.

8. CMBICIIOBOE UTEHUE.

OOy4Jarommiicss CMOXKET:

® HaxOJIWTh B TEKCTE TPeOyeMyto HHPOPMAIIKIO (B COOTBETCTBUH C LIESIMUA CBOCH JCATEIBHOCTH);

® OpPUCHTHPOBATHCS B COACPIKAHUM TEKCTA, TOHUMATh LIEJIOCTHBIM CMBICI TEKCTA, CTPYKTYPHPOBAThH TEKCT;

e yCTaHABJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBICHHHA, IIPOIIECCOB;

e PE3IOMUPOBATH IIABHYIO UJICHO TEKCTA;

® [pPeoOpPa30OBBIBATH TEKCT, «IIEPEBOIS» €0 B IPYTYI0 MOAAIBHOCTh, HHTEPIPETUPOBATh TEKCT (XYI0KECTBCHHBIN U HEXY/I0)KECTBEHHBIN — yUEOHBIH,
HAyYHO-TIONYJISIPHBIN, HHPOPMAIIMOHHBIH, TEKCT non-fiction);



9. CDOpMI/IpOBaHI/IG " Pa3BUTHUEC SKOJIOTHUYCCKOI'O0 MBIINIJICHUSA, YMCHUC ITPUMCHATL €TI0 B HO3HaBaT€JIBHOI>'I, KOMMYHHKaTHBHOfI, COHH&HBHOﬁ IMPAKTHUKE U

KPUTHYCCKH OLICHHUBATb COACPIKAHUC U (bOpMy TCKCTA.

npodecCHOHATEHON OPHECHTAIINH.

OOy4Jarommiicss CMOXKET:

OTIPENICTIATh CBOE OTHOIIEHUE K MPUPOTHOM Cpelie;

AQHAIM3UPOBATH BIMSIHUE SKOJIOTHUYECKUX (PaKTOPOB Ha Cpely OOUTAHHS KUBBIX OpPTraHU3MOB;

MIPOBOJIUTH IPUYUHHBIA U BEPOSTHOCTHBIM aHATIN3 SKOJIOTUUECKUX CUTYAIUH;

MIPOTHO3MPOBATH M3MEHEHHSI CUTYAIMH ITPH CMEHE JICHCTBHS OAHOTO (haKTopa Ha JCUCTBHE APYroro Gakropa;
pacmpoCTpaHATh IKOJIOTUYECKUE 3HAHUS M YUaCTBOBATh B MPAKTHUECKUX JIeJIaX IO 3alllUTe OKPYKAIOIIen CpeIbl;
BBIPAKATh CBOE OTHOIICHHE K MPUPOJE Yepe3 PUCYHKH, COUMHEHHUSI, MOJIEIIH, IPOEKTHHIE pa0OTHI.

10. PazBuTre MOTUBALIMU K OBJIAJICHUIO KYJIbTYPOH aKTUBHOTO HCIIOIB30BAHUS CIIOBApEN U APYTUX MOUCKOBBIX CHCTEM.
OOyuaromuiics CMOXKET:

OTpeIeATh HEOOXOAMMBIC KITFOUEBBIC ITOUCKOBBIC CJIOBA U 3aIIPOCHI;

OCYIIECTBIISATH B3aUMOJICHCTBUE C JIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMU, CIIOBAPSIMH;

dbopMUPOBATH MHOKECTBEHHYIO BHIOOPKY U3 MOMCKOBBIX HCTOYHUKOB U1 00bEKTUBHU3AIMH PE3YJIbTaTOB MOUCKA;
COOTHOCHUTbD TMOJTYYEHHBIC PE3YyIbTaThl IIOUCKA CO CBOEH JEATEIHbHOCTHIO.

KommynukaTusHeie VY ]|

1.
B TPYIIE: HAXOUTH O0IIee PEIIeHNE U pa3peniaTh KOH(PIUKTH Ha OCHOBE COTVIACOBAHUS MO3UIIMH U ydeTa HHTePECcOB; (OPMYyIUPOBATh, APTYMEHTUPOBATH

Vmenue OpPraHnu30BLIBATDH y‘~I€6HO€ COTPYAHUYCCTBO U COBMCCTHYIO JACATCIBHOCTL C YUYUTCIIEM U CBEPCTHUKAMU, pa6OTaTI) HWHIAWBHUAYAJIbHO U

M OTCTauBaTh cBOe MHEHHUE. OOYJaIONINIICS CMOXKET:

— OIpeaACIATb BO3MOKHBIC POJIU B COBMECTHOM ACATCIIBHOCTH,

— WUIPATh ONPENEICHHYIO POJIb B COBMECTHOM JESATEIbHOCTH;

— TPUHUMATH MO3UIUIO COOECeTHNKA, TOHUMAs MO3HIHIO JIPYrOro, pa3jindarh B €ro peyd: MHEHHE (TOUYKY 3pPEHHS), JOKa3aTelIbCTBO (apTyMEHTHI),

(haKThI; TUTIOTE3bI, AKCHOMBI, TCOPHH,

— OIpPCaAcCIATbL CBOA I[GﬁCTBHH u Z[Gf/'ICTBI/I?[ napTHepa, KOTOpbIC COCOOCTBOBAJIM UJIA MperATCTBOBAIN HpOZ[YKTHBHOfI KOMMYHUKAIIUH,

— CTPOUTDH HO3UTUBHBLIC OTHOIICHUS B IIPOLICCCC yqe6H0171 M TI03HaBaTCIbHON JCATCIIbHOCTH,

— KOPPCKTHO U apTYMCHTUPOBAHHO OTCTAMBATh CBOKO TOYKY 3PCHUA, B JUCKYCCUHU YMCTb BbIJIBUT'aTh KOHTPAPIryMCHTEI, HepeqopampOBaTb CBOIO MBICJIb

(BJ'IaI[eHI/Ie MCXAaHHU3MOM 3KBUBAJICHTHBIX SaMeH);

— KPHUTHYCCKHM OTHOCHUTBCA K CO6CTB€HHOMy MHCHUIO, C JOCTOMHCTBOM IIPU3HABATH OIMMOOYHOCTh CBOErO MHEHUS (GCJ'II/I OHO TaKOBO) n

KOPPEKTHPOBATH €T0;

— TpeasaraTh albTEPHATUBHOE PEIICHHE B KOH(DIMKTHON CUTYyallny;

— BBIACIATH O6H_Iy1-0 TOYKY 3pCHUS B JUCKYCCHUU,



— JI0roBapuBaThCs O MpaBUIIAX U BOIpOcax i 00CYKJIeHHUs] B COOTBETCTBUU C ITOCTABJICHHOM Nepe]] pymmoi 3a1a4ei;

— OpraHu30BBIBaTh yueOHOE B3aUMOJIeHCTBUE B rpymIie (ONpeaesaTh 00LHUe LeH, pacIpeaAesaTh POH, J0rOBapUBATELCS JIPYT € APYIOM U T. 11.);

— YCTpaHATh B paMKax JUaJOTa pa3pbiBbl B KOMMYHHKAIMH, OOYCIIOBIEHHBIE HETTOHUMAaHUEM/HEIIPUATHEM CO CTOPOHBI COOECEIHHKA 3a1auu, (POpMBI
WJIM COJIep KaHus AuaJIora.

12. YMeHue 0CO3HaHHO UCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUHU C 3a/1a4€il KOMMYHUKALIUU JJIS BBIPAXKCHHSI CBOUX YYyBCTB, MBICICH U
noTpeOHOCTEeH I MJIAHUPOBAHUSA U PETYJSILIMU CBOCH IESTENbHOCTH; BIIAJICHUE YCTHOM M MHCbMEHHON peubl0, MOHOJIOIMUYECKOW KOHTEKCTHON peublo.
OOyuaromuiics CMOXKeT:

® ONpeAeATh 3a/la4yy KOMMYHUKALIUU M B COOTBETCTBUU C HEll OTOMpPATh pedyeBbIe CPEICTBA;

e 0TOMpATh U UCIIOIH30BATh PEUEBBIE CPEJCTBA B MPOLIECCE KOMMYHHUKAIMU C IPYTMMH JIIOJbMU (JUAJIOT B [1ape, B MaJOW IpymIe U T. 11.);

® [IpPeJCTaBIIATh B YCTHOM UJIM MUCbMEHHOM (hopMe pa3BepHYTHIH I1aH COOCTBEHHOM IS TEIbHOCTH;

e c00Ir0AaTh HOPMBI ITyOJIMYHON PEeUH, PErJIAaMEHT B MOHOJIOTE U JJUCKYCCHH B COOTBETCTBUU C KOMMYHUKAaTHUBHOM 3a/1a4eid;

® BBICKA3bIBATh U 0OOCHOBHIBATH MHEHHE (CY)KJICHHE) U 3allpaliiBaTh MHEHHE MApTHEPA B paMKax JIHajora;

® [PUHUMATH PEIICHHE B XOE JHAJIOra U COTJIACOBBIBATH €ro ¢ COOECEeTHUKOM;

® C03/aBaTh NMCbMEHHbBIE «KIUIINPOBAHHBIE» U OPUTHMHAIBHbBIE TEKCThI C UCIIOJIb30BaHUEM HEOOXOIUMBIX PEUEBBIX CPEJICTB;

® HCIONB30BaTh BepOANbHBIE CPECTBA (CPEACTBA JIOTUYECKOM CBSI3H) ISl BBIZICTICHHSI CMBICJIOBBIX OJIOKOB CBOETO BBICTYIIJICHHUS;

® HCIIOJB30BAaTh HEBEPOATBbHBIC CPEICTBA MIIM HATJIATHBIE MaTEPUAIIbI, TOATOTOBICHHBIE/OTOOPAaHHBIE IO PYKOBOJICTBOM YUHUTEJIS;

e JlelaTb OLICHOYHBIM BBIBOJ O JOCTM)KEHHH LEIM KOMMYHUKAllMM HEIOCPEICTBEHHO IIOCJIE 3aBEPIICHUS KOMMYHMKAaTUBHOIO KOHTAaKTa M
00OCHOBBIBATH €TO.

13. ®opMUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOIB30BaHUSI MHPOPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHoiorui (nanee — UKT).
OOy4Jarommiicss CMOXKET:

® I[IeJICHANPABICHHO UCKATh U UCIOJIb30BaTh HH(OPMAIIMOHHBIE PECYPChl, HEOOXOIUMBIE [T PELIeHUs YUeOHBIX U MPAKTUUECKUX 33Jau C MOMOILBIO
cpeacts UKT;

e BbIOMpaTh, CTPOMTHh U HCIOJIb30BaTh aJE€KBATHYIO HMH(DOPMALMOHHYIO MOJENb Ul IMepellaud CBOMX MbICIEH CPEICTBAMU €CTECTBEHHBIX H
(bopManbHBIX SA3BIKOB B COOTBETCTBHUHU C YCIIOBUSIMH KOMMYHUKAIUH;

® BbLIEATH HH(OPMALIMOHHBIN acIeKT 3a/1a4M, ONIEPUPOBATh JaHHBIMH, HCIIOIB30BATh MOJIEIIb PEIICHUS 331a4H;

® CNOJb30BaTh KOMIIBIOTEPHbIE TEXHOJIOIMM (BKJIIOYas BBIOOp aJE€KBAaTHBIX 3aJlady€ MHCTPYMEHTAJbHBIX IPOrpaMMHO-ANNapaTHbIX CPEACTB U
CEpBHUCOB) IS pelIeHUs] H(POPMAMOHHBIX 1 KOMMYHHUKAIIMOHHBIX y4eOHBIX 3a/1a4, B TOM YHCJIe: BEIYUCIICHHE, HAITMCAHNE TTMCEM, COUMHEHHH, TOKIIAI0B,
pedeparoB, cozganue Npe3eHTaHi 1 1Ip.;

® CNOJIb30BaTh UHPOPMAIIUIO C YUETOM 3TUUYECKUX U IIPABOBBIX HOPM;

® co037aBaTh MH(POPMALMOHHBIE PECYpPChl PAa3HOrO TUIA W M pa3HbIX ayAUTOpHil, coOionaTh HH(GOPMALMOHHYKO TUTMEHY W IpaBuiia
MH(POPMALIMOHHOM 0€30MacHOCTH.



HPEIIMGTHLIG PE3YJIbTaThI

ITo yue6HOMY npeameTy «Anredpa» (Ha 6a30BOM ypOBHE):

1) ymeHue onepupoBaTh MOHSATHSIMH: MHOXECTBO, MTOJIMHOXKECTBO, OTEpPAIlNU HaJl MHO)KECTBAMH; YMEHHE ONEPUPOBATH MOHATUSAMU: Tpad), CBSI3HBIN rpad,
JIepeBo, IMKJI, IPUMEHATh UX MPHU PELICHUHU 33/1a4; YMEHUE MCII0Jb30BaTh IpauecKkoe MpeCTaBIeHUe MHOXKECTB JUIsl OMMCAHUS PeabHBIX IPOLECCOB U
SIBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX y4eOHBIX IIPEIMETOB;

2) yMEeHHE ONepUpOBaTh MOHATUAMU: ONpEJAEICHUE, aKCHoMa, TeopeMa, J0Ka3aTesIbCTBO; YMEHHME pacllo3HaBaThb MCTUHHBIC U JIOXKHbBIE BBICKA3bIBAHMS,
IIPUBOJIUTH IPUMEPBI U KOHTPIPUMEPBL, CTPOUTH BHICKA3bIBAHUSI U OTPULIAHUS BbICKa3bIBaAHUIA;

3) yMeHMEe onepupoBaTh MOHITUSAMHU: HATYpaJlbHOE YUCIIO, IPOCTOE U COCTABHOE YMCIIO, JIEJIMMOCTh HATYpaJIbHBIX YHMCEJ, NIPU3HAKU JEIMMOCTH, LIEJI0e
YHCI0, MOAYJb 4YHcia, OOBIKHOBEHHass OpoOb W JecsATH4YHas JpoOb, CTaHAApTHBIA BHJ YHWCIA, PAIMOHAIBHOE YHCJIO, HPPALUOHAIBHOE YHCIIO,
apu(MeTHYECKUI KBaJpaTHBIH KOPEHb;, YMEHME BBINOJHATH JCHCTBUSA C YHUCIAMH, CPaBHUBAaThb M YNOPAAOYMBATH 4YMCIA, MPEACTABIATH YHUCIA HA
KOOPJAMHATHOU MPSAMOM, OKPYIJIATH YNCIIA; YMEHHUE JI€JIaTh IPUKHUJIKY U OLIEHKY PE3yJIbTaTa BBIYUCIICHUMN;

4) ymeHue onepupoBaTh MOHATHSAMM: CTENEHb C IeJbIM II0Ka3zaTelieM, apu(MEeTHYECKU KBaJpaTHBIH KOpEHb, MHOIOWIECH, ajaredpaudeckas JIpoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOW CTETIEHU OOJIbIIE eIMHUIIBI; YMEHUE BBIOIHATH pacueTsl o GpopmMyiiam, mpeodpa3oBaHus IEIIbIX, JPOOHO-
palMOHATIBHBIX BBIPAKEHUH M BBIPAKEHUN C KOPHSAMH, pa3ioKEeHHWE MHOIOWIEeHa Ha MHOMKUTENIH, B TOM 4YHCJE C MCIOJb30BaHHEM (HOPMYJT Pa3HOCTH
KBaJpaTOB U KBAJpaTa CyMMBI U Pa3HOCTH;

5) yMeHue ornepupoBaTh NOHATUSAMU: YUCIOBOE PABEHCTBO, YPAaBHEHHE C OJIHOM NMEepeMEeHHOMN, YMCI0BOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; yMEHUe
pelarh JMHEWHbIE U KBAaJpaTHbIE YpPaBHEHUsI, APOOHO-pALlMOHAIIBHBIE YPABHEHUS C OAHON MEPEMEHHOM, CUCTEMBI JIBYX JUHEMHBIX YpPaBHEHUM, JINHEHHbBIE
HEpaBEHCTBA U UX CUCTEMBbI, KBaJpaTHbIe U JIPOOHO-pallMOHAIbHbIE HEPAaBEHCTBA C OJHOM NEPEeMEHHOW, B TOM YHCIE MpPU PELIeHUH 3a7ad U3 APYrux
MPEIMETOB M MPAKTUYECKHUX 33/1a4; YMEHUE HCIIOJIB30BaTh KOOPAWHATHYIO MPSAMYIO U KOOPIUHATHYIO TUIOCKOCTB JIJISl M300paKeHUs pelIeHUH ypaBHEHHIH,
HEPABEHCTB U CUCTEM;

6) yMeHHUE ONepupOBaTh MOHATUSAME: QYHKIUS, TpaPuK GYHKINU, HYTH (YHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MPOMEXKYTKH BO3PACTaHUs, yOBIBAHNUS,
HauOoJiblllee ¥ HAaUMEHblIee 3HAaueHUs (PyHKIUHM;, yMEHUE ONEepUpOBaTh MOHATUSAMM: IpsMas MPONOPLUOHAIBHOCTD, JIMHEHHas (YHKLUSA, KBaJpaTU4Has
¢byHKuus, oOpaTHasi MPONOPIMOHAIEHOCTE, Tapadosna, rumnepbosia; yMeHne CTpOUTh Tpaduku GyHKINN, UCTIONB30BATh TPpadUKU I ONPEeTICHIs] CBOWCTB
IIPOLIECCOB M 3aBUCUMOCTEH, Ul pelieHus 3a7ay U3 Ipyrux y4eOHbIX IPEIMETOB U PeanbHOM )KU3HU; YMEHHE BbIpaxkaTh (OpMyJIaMi 3aBUCUMOCTH MEXKIY
BEJIMYNHAMU;

7) yMeHue OIepupoBaTh MOHATHUAMU: IIOCIEIOBATEIbHOCTb, apU(MeTHYecKas M TIeoMeTpUYecKas MPOrpeccu; YMEHHE HCIIO0Ib30BaTh CBOWCTBA
MOCTIeIOBATEIBHOCTEH, )OPMYJIIBI CyMMBI M OOIIETO WieHA MPH PEIICHUH 3a7ad, B TOM YHCJIE 3a/1a4 U3 APYTUX yIeOHBIX MPEJIMETOB U PEATbHON KU3HH;

8) ymMeHue pemiaTh 3a/la4d pa3HbIX TUIOB (B TOM YMCJ€ Ha MPOLEHTHI, AOJIM U YacTH, JBHKEHUE, paboTy, LIeHy TOBapOB M CTOMMOCTb IOKYIOK M YCIYT,
HAJIOTH, 33/1a4M U3 OOJIACTH YIPABJICHUS JIMYHBIMH U CEMEHHBIMU (PUHAHCAMH); YMEHHUE COCTABJISATh BHIPAKCHUS, YPAaBHEHUS, HEPABEHCTBA U CHCTEMBI 110
YCJIOBHIO 33J]a4H, UCCIIEJ0BATh MOTYYEHHOE PELIEHHE U OLIEHUBATh MPaBAONOJ00OHOCTh MOJIyYEHHBIX PE3Y/IbTATOB;

9) ymeHue omepupoBaTh NOHATHSAMH: (UTypa, TOYKA, OTPE30K, MpsMasi, Jyd4, JOMaHas, Yroj, MHOTOYTOJbHUK, TPEYTOJbHUK, PAaBHOOEAPEHHBIA W
PaBHOCTOPOHHHM TPEYTOJbHUKH, MPSIMOYIOJIbHBIA TPEYTrOJIbHUK, MEIuaHa, OUCCEKTpUca U BBICOTA TPEYroJbHUKA, YETHIPEXYrOJIbHUK, Mapajuleorpamm,
poMO, MpsIMOYTOJIBHUK, KBaJpaT, Tpalelus; OKpy>KHOCTb, KpYyT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (UTypamMH; YMEHHUE pellaTh 3aJayu, B
TOM YHCJI€ U3 TOBCETHEBHOM JKU3HHU, Ha HAXOKJACHNE N'€OMETPUYECKHX BEJIMYMH C IPUMEHEHUEM U3YUYEHHBIX CBOMCTB (hUryp u GakTos;

10) ymeHue ornepupoBaTh MOHATHSIMHU: PaBEHCTBO (UIYp, PAaBEHCTBO TPEYTOJIbHHUKOB; MapauIeIbHOCTh M NEPIEHIUKYJISIPHOCTh MPSMBIX, YTOJ MEXIY
IPSIMBIMM, TEPHEHIUKYISAP, HAKIOHHAS, MPOEKLUs, noaodue (uryp, mogoOHble TPEyroJbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKH U INPSMOW; yMEHHE
pacro3HaBaTh PaBEHCTBO, CAMMETPHIO U TI0J100He (HUTYp, TapaIIeIbHOCT M MEPIIEHANKYIIPHOCTD MPSMBIX B OKPYKAIOLIEM MUPE;



11) ymenue onepupoBaTh MOHATHSAMU: JJIMHA, PACCTOSHUE, YroJl (BeJIMYMHA YIJIa, CHHYC U KOCHUHYC yria TPEyrojbHUKA), MIOMNIa/lb, YMEHUE OLICHUBATh
pasMepbl IPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE MPUMEHATh (DOPMYJIbI TIEPUMETPA U ILIOMIAId MHOTOYTOJIBHUKOB, UTMHBI OKPY>KHOCTH U
IJIOMIA M Kpyra, oO0beMa MPsSMOYTrOJbHOTO MapaiyIe/IeNUIeia; YMEHUE MPUMEHATh IMPU3HAKA PABEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CyMME YTJIOB
TpeyronbHuka, Teopemy Iludaropa, TpuroHoMeTpUYECKUE COOTHOIICHUS ISl BBIYUCICHUS JUTHH, PACCTOSIHUH, TUIOIIA/ICH;

12) ymenue n3o0paxars miockue (GUryphl U UX KOMOWHAIIMH, TPOCTPAHCTBEHHBIC (PUTYPHI OT PYKH, C IIOMOIILIO0 YEPTEKHBIX HHCTPYMEHTOB H JICKTPOHHBIX
CPEJICTB MO TEKCTOBOMY WJIM CHMBOJIBHOMY OITMCAHUIO;

13) ymenue omnepupoBaTh MOHATUSAMH: IPSIMOYTOJIbHAS CHCTEMa KOOPJMHAT; KOOPAMHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB, NPOU3BEICHUE BEKTOpa Ha
YHUCJIO0, CKAISIPHOE MMPOU3BEICHHE BEKTOPOB; YMEHHE UCIIOIB30BaTh BEKTOPBI M KOOPIMHATHI JUISl IPEICTABJICHHS JaHHBIX M PEUICHUS 3aa4, B TOM YUCIIC U3
JPYTUX YIeOHBIX MPEIMETOB M PEATbHON JKU3HH;

14) ymMeHHe onepupoBaTh MOHIATHAMU: CTOJIOMKOBBIC U KPYTrOBbIC JUArpaMMBbl, TaOJUIIbI, CpEeIHEEe apruPMETHIECKOE, MEIMaHa, HauOOJIbIIee U HAMMEHBIIIEE
3HAUEHUs, pa3MaxX YMCIOBOTO HA0Opa; YMEHHE HW3BIIEKATh, MHTEPIPETUPOBATh U MPEoOPa30oBBIBATE HHPOPMAIIMIO, MPEICTABICHHYI0 B TaOMWIaX M Ha
JUarpaMMax, OTpakaroIlyr0 CBOMCTBA M XapaKTEPUCTHKU PEabHBIX MPOIECCOB M SABJICHUI; YMEHHUE PacllO3HaBaTh M3MEHUYUBBIC BEIMYMHBI B OKPYKaIOIIEM
MHUPE;

15) ymMeHue onepupoBaTh MOHATHAMU: CIIYYAHHBIA OMBIT (CIIy4alHBIH SKCIEPUMEHT), SJIEMEHTAPHOE COOBITHE (RJIEMEHTAPHBIN MCXO/) CYy4allHOTO OIIBITA,
CIIy9aifHOE COOBITHE, BEPOSATHOCTH COOBITHS; YMEHUE HAXOJIUTh BEPOSTHOCTU CIyYalHBIX COOBITUH B OIBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMH
COOBITUSIMU;, YMEHHE PEIIaTh 3aJa4dl METOJOM OPTaHM30BAaHHOTO Iepedopa M C MCIOJIB30BaHUEM TPaBHIa YMHOXEHUS, YMEHHE OIICHUBATh BEPOSTHOCTH
pEATBbHBIX COOBITHI U SIBJICHHU, TTIOHUMATh POJIb MTPAKTHYECCKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUH B OKPYIKAIOIIEM MHPE M B KU3HU; 3HAKOMCTBO C
MOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEII U €r0 POJIBI0 B MACCOBBIX SIBJICHHSX;

16) ymeHue BoIOMPATH MOAXO SN U3YISHHBIM METOJI JJIs PEIICHUS 3a/1a4u, IPUBOJIUTH MPUMEPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOE U KU3HH,
pacro3HaBaTh IPOSIBJICHUE 3aKOHOB MAaTEMAaTHMKH B HCKYCCTBE, OIKMCHIBATH OTJICIBHBIC BBIJAIONIUECS PE3YyJbTaThl, IOJYYCHHBIC B XO0JI€ Pa3BUTHUSA
MaTEeMAaTUKHU KaK HayKd, TPUBOJIUTH MPUMEPHI MATEMATHUYECKUX OTKPBITHUI U UX aBTOPOB B OT€UYECTBEHHOW U BCEMUPHON UCTOPUHU.

[To yueOHOMY nIpeameTy «Anredpa» (Ha yriayOJeHHOM ypOBHE):

1) ymeHue cBOOOTHO OIEPUPOBATH MOHATHSIMH: MHOXECTBO, IOJMHOXKECTBO, OIEpAIlMM HaJ MHOXKECTBAMHU; YMCHHE HCIOJIB30BaTh Trpaduueckoe
MPEACTABICHUE MHOXKECTB JIJIsl OTTMCAHUS PEAJIbHBIX MPOIECCOB U SBJICHUMN, TIPH PEIICHUH 3a]1a4 U3 APYTHX YYCOHBIX MPEIMETOB;

2) yMeHHe CBOOOJHO OIEPUPOBATH MOHSATUSMU: BBICKAa3bIBAHWE, UCTUHHOCTH W JIOKHOCTh BBICKA3bIBAHHMA, ONEPAIMHA HAJl BBICKA3BIBAHHUSIMH, TAOJHIIBI
HWCTUHHOCTH; YMEHHUE CTPOUTD BBHICKA3bIBAHUS U PACCYKJECHHUS Ha OCHOBE JIOTHYECKUX MPABHII, PEIIATh JJOTUYECKHE 3aa4H,

3) yMeHHE CBOOOHO ONIEPUPOBATH IMOHSATUSIMU: OINPEICICHIE, aKCHOMa, TEOPeMa, TOKa3aTeIbCTBO, PABHOCWIIbHBIE ()OPMYIUPOBKH YTBEPKICHUH, 00paTHOE
1 MPOTUBOIOJIOKHOE YTBEPKJICHUE, YMEHHE MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, YMEHHE BBIBOAUTH (POPMYJIBI M MPUBOJMTH JOKA3aTEIbCTBA, B TOM
YHUCJIE METOJIOM «OT IPOTUBHOT'0» U METOJIOM MaTeMaTUUYECKOU UHIYKIIHUH;

4) yMeHHEe CBOOOJIHO OTIEPHPOBAThH MOHATHAMU: I'pad, CTENEHb (BaJICHTHOCTh) BEPIIUHBI, CBA3HBINA rpad, 1epeBo, UK, IUIaHAPHBIN rpad; yMEeHHE 3a1aBaTh
Y ONHCHIBATH rpadbl pa3HBIMU CIIOCOOAMH;

5) yMeHHe CBOOOJIHO ONEPUPOBATh MOHATHSMHU: TEPECTAHOBKH M (haKTOpHaJ, YHCIO COYCTaHUH, TpeyroJsbHUK I[lackans; yMEeHHEe TPHMEHSTH MPABHIIO
KOMOMHATOPHOTO YMHOKCHHSI 1 KOMOMHATOPHBIC ()OPMYJIBI JIJISl PEIICHUS 3a]1a4;

6) ymeHue cBOOOJHO ONEPUPOBATHh MOHATHAMHU: HATypaJIbHOE YHUCIIO, POCTOE U COCTABHOE YHUCIIO, IIEJI0€ YMCII0, MOIYJb YKciia, OOBIKHOBEHHAs ApoOb U
necsiThyHas J1poOb, CTaHAAPTHBIA BHJ YHCIA, pAlMOHAIBHOE U HPpAIMOHAIBHBIE YHWCJIA; MHOXECTBA HATypalbHBIX, IEJbIX, PalMOHAIbHBIX,
JEHCTBUTEILHBIX (BEIIIECTBEHHBIX ) YMCEII, YMEHHE CPAaBHUBATH M YIIOPSAA0YMBATh YHUCIIA, TPEACTABIIATH YMCIIA HA KOOPJAUHATHON MIPSAMOM, OKPYTJISITh YHCIIA,
JeNnaTh MPUKUAKY U OLIEHKY pe3ysibTaTa BEIUUCICHUN;

7) yMeHHe T0Ka3bIBaTh U MCIIOIB30BaTh MPU3HAKU JISTUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11, npu3HaKu JETMMOCTH CYMMBI U ITPOU3BEICHUS IICJIBIX YHCEIT ITPU
pelieHny 3a7a4; YMEHHWE HAXOIWUTh HAMOOJBINWH OOMUI NenuTenh W HaWMMEHbIee O0INee KpPaTHOE YHCENl M WCIOJb30BaTh WX MPU PEHICHHH 3aad,



MPUMEHSTHh AIropuT™M EBKIHIA; yMEHHE CBOOOAHO ONEpUPOBATh MOHATHEM OCTATKa IO MOAYJIIO, HAXOJUTh OCTATKH CYMMBI M TIPOM3BEICHUS 110 JTAaHHOMY
MOJIyJII0; YMEHME 3alMChIBATh HATYypaJIbHbIE YUCIIA B PA3JIUYHBIX [TO3UIIMOHHBIX CUCTEMaxX CUMCIIEHHUs, TPe0Opa30oBbIBAaTh 3aMUCh YHMCIA U3 OJHOM CHCTEMbI
CUMCIICHHUS B APYTYIO;

8) ymeHue cBOOOJHO ONEpUPOBATh MOHATUAMHU: YHMCIOBOE M anredpanyeckoe BbIpakeHUE, ainredpaudeckas IpoOb, CTENEHb C LEIbIM IOKa3aTelleM,
apu(METHYECKUI KBapaTHBI KOPEHb, KOPEHb HATYPAJIbHON CTENIEHH OOJIbIIE eAWHUIIBI, CTETICHb C PAllMOHAIBHBIM MTOKAa3aTeIeM, OJJHOUYIECH, MHOTOWICH;
YMEHHUE BBIIOJHATH pacyeTsl Mo GopMynaM, IpeoOpa3oBaHus LEbIX, APOOHO-PALMOHATIBHBIX BBIPAKEHUI U BBIPQKEHUH C KOPHAMHU; YMEHHUE BBIIOIHSITH
npeoOpa3oBaHusi MHOTOWICHOB, B TOM YHCIIE Pa3I0KEHUE HA MHOKHUTEIIH,

9) ymeHnue cBOOOIHO ONEPUPOBATh MOHATUSAMH: TOXKIECTBO, TOKIAECCTBEHHOE MpeoOpa3oBaHHUE, YHUCIOBOE PABEHCTBO, YPaBHEHHME C OJHOM NEepeMEHHOH,
JMHEHHOE ypaBHEHHE, KBaJpaTHOE YpaBHEHUE, HEPABEHCTBO; YMEHHUE PEIIATh JIMHEHHBIE M KBAJIpaTHBIC ypaBHEHHS, APOOHO-PALMOHAIBHBIC YPAaBHEHHS C
OJTHOW NEpEeMEHHOH, CUCTeMbl YpaBHEHUH, JIMHEHHbIE, KBaJIpaTHbIE U APOOHO-PAllMOHAIbHbIE HEPABEHCTBA C OJJHOM NEPEMEHHOH M MX CHCTEMbl; YMEHUE
COCTaBJISITh U pellaTh YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI (B TOM YHCJIE C OTPaHUYEHUSIMH, HAlPUMEp, B LIEJIbIX YUCIaX) IPU PEILIEHUH MaTEMATUYECKUX
3ajay, 3a/1a4 U3 Jpyrux yueOHbIX IPEIMETOB U PeaJbHOM KU3HU; YMEHHUE pelliaTh ypaBHEHHs, HEPABEHCTBA U CUCTEMBbI Ipa)UueCKUM METO/I0M; 3HAKOMCTBO
C YPABHEHMSIMU U HEPABEHCTBAMH C I1APAMETPOM;

10) ymeHnue cBOOOJHO OINEPUPOBATH MOHATUSAMH: 3aBUCUMOCTb, (QYHKIMA, rpaduk (YHKLUHHU, BBINOJHATH HUCCIEAOBAaHUE (YHKIMU; YMEHHE CBOOOIHO
ONEPUPOBATH TMOHATUSAMH: MpsIMas TPOMOPIUOHANBHOCT, JHHEHHas (YHKIHSA, KBaapaThdHas (QyHKUIUS, oOpaTHas MPONOPIMOHAIBLHOCTH, Mapaboua,
runep0oiia, KyCOuHO-3a/laHHast GYHKLUSA; YMEHUE CTPOUTh Ipaduku (QyHKIHMHA, BBIIOIHATH NpeoOpazoBaHus TpapukoB (YHKLUMH; YMEHHUE HUCIOIb30BATh
rpaduKu JUIS UCCIIEIOBAaHMUS MPOIIECCOB M 3aBHCHMOCTEH; MPH PEHICHUH 3a/a4 U3 JIPYTUX y4EOHBIX NMPEIMETOB M PEajbHON XKU3HU, YMEHHE BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUMHAMU;

11) ymenune cBoOOIHO ONEpUPOBATH MOHATHAMHU: MOCIEIOBATEIBHOCTh, OTPAHWYCHHAS IOCIIEIOBATEIBHOCTh, MOHOTOHHO BoO3pacTaromas (yObIBaromias)
[10CJIe10BATENbHOCTD, apu(MeTHiecKas U reoMeTpudecKas MpOorpecCuy; yMEHHUE OMMChIBATh M 3a/1aBaTh IOCIEJOBATEIBHOCTH, B TOM YHUCIE C MOMOILBIO
PEKyppEHTHBIX (OPMYJI; YMEHHUE UCIOJIb30BaTh CBOMCTBA IOCIIENOBATEIbHOCTEN, (POPMYIBI CyMMBI U OOILEro 4YjeHa NP PELICHUH 3aJlady, B TOM YHUCIIE
3ajja4 U3 JpPYruxX Y4eOHBIX MPEIMETOB U PEeaIbHOM JKHM3HU; 3HAKOMCTBO CO CXOJUMOCTBIO IOCIEIOBATEIbHOCTEH; YMEHHE CyMMHUpPOBAaTh OECKOHEUHO
yOBIBarOIINE T€OMETPUIECKHIE IPOTPECCUH;

12) ymeHue pemiath 3a/1a4M pa3HbIX TUIIOB, B TOM YHCJIE Ha MPOLEHTHI, 10JIM U 4acTH, JIBHKEHUE, padoTy, LIeHY TOBapOB U CTOMMOCTb MOKYIOK U YCIYT,
HAJIOTH, 33/1a4M U3 O0JIACTH YNPABJICHUS JIUYHBIMU M CEMEHHBIMH (PMHAHCAMM; YMEHUE COCTABIIATH BHIPAKEHUS, YPaBHEHUS, HEPABCHCTBA M CHCTEMBI IO
YCJIOBHIO 33J]auH, UCCIIEJ0BATh MOIYYE€HHOE PELIEHHE U OLIEHUBATh MPaBAONOJ00OHOCTh MOJIyYEHHBIX PE3Y/IbTATOB;

13) ymeHue CBOOOIHO OIEPHUPOBATH TMOHATHSIMHU: CTOJIOMKOBBIE M KPYrOBBIE IUArpaMMbl, TaONHIBI, CpeIHEe 3HA4YeHWE, MeAWaHa, HauOoblIee U
HauMEHblIee 3HAuY€HHUE, paccCerBaHUE, pa3Max, JUCIEPCHUS M CTAaHJAPTHOE OTKIOHEHME YMCIIOBOIO Habopa, CTaTUCTMYECKHE JAaHHbIE, CTaTHCTUYECKas
YCTOMYMBOCTD, TPYNIIHPOBKA JTAHHBIX; 3HAKOMCTBO CO CIIy4ailHOH M3MEHUYMBOCTBHIO B MPHUPOJE M OOIIECTBE; yMEHHE BBHIOMpATh CIOCOO NpEeICTaBICHUS
nHGOpPMalLlUY, COOTBETCTBYIOIMI MPHUPOJE JAaHHBIX M LEJIAM MCCIIEJOBAaHUS; aHAIU3UPOBATh U CPABHUBATh CTATUCTHUECKUE XAPAKTEPUCTHKH YHMCIOBBIX
HaOOPOB, B TOM YHCJIE MTPH PELICHUHN 33734 U3 IPYTUX YUCOHBIX MPEIMETOB;

14) ymenue cB0OOIHO ONEPUPOBATh MOHATHIMU: CIIy4ailHbIN ONBIT (CIIy4aiHbIN HKCIIEPUMEHT), 3JIEMEHTapHOE CilydailHOoe cOOBbITHE (3JI€MEHTapHBINA HCXO/)
OIBITA, CIy4YailHOe COOBITHE, YacTOTa W BEPOSITHOCTH CIIy4allHOTO COOBITHS, YCIIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIC COOBITHA, JEPEBO CIyYailHOTO
HKCHEPUMEHTa; YMEHHE HaXOAMThb BEPOSTHOCTH COOBITUH B ONBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHUSIMH; 3HAKOMCTBO C POJIBIO
MaJIOBEPOSITHBIX M MPAKTHYECKH JIOCTOBEPHBIX COOBITHI B MPUPOJHBIX M COIMAIBHBIX SBICHUSAX, YMEHHUE OLIEHUBATh BEPOSTHOCTH COOBITUN W SBICHHH B
IpUpOJe M OOIIECTBE; YMEHHE BBIIOJIHATH ONEpPALMM HAJ| CIy4yallHBIMH COOBITHSMM, HAXOAUTh BEPOSTHOCTH COOBITHH, B TOM YHUCIIE C MPUMEHEHHEM
dbopmyn 1 rpaduIecKuxX cxeM (auarpaMm Diisepa, rpadoB); yMEHHE IPUBOAUTH TPUMEPHI CIIyYalHbBIX BEIMYMH U HAXOAUTh UX YHCIIOBBIC XapaKTEPUCTHKH;
3HAaKOMCTBO C IIOHATHEM MAaTEMAaTHYECKOI'0 OKUAAHUS CIIydyailHON BEJIMYMHBI, IPEACTABICHUE O 3aKOHE OOJIBIIMX YHUCEN U O POJIM 3aKOHA OOJIBIIMX YHCEll B
IIPUPOJIE U B COLUATBHBIX SBJICHUSX;



15) ymeHnue cBOOOJHO ONEpUpPOBATh MOHATUAMU: TOUKA, MpsMas, OTPE3OK, Jyd, YroJ, AJIMHA OTpe3Ka, MapaJlIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX,
OTHOILICHHE <«JIKATh MEXIY», MPOEKLUs, NMEePIEHIUKYISP U HAKJIOHHAsA; YMEHHE CBOOOJHO ONEPHPOBATH MOHATUSAMH: TPEYTOJIbHUK, PABHOOEIPEHHBIN
TPEYroJbHUK, PABHOCTOPOHHUH (IIPaBUJIbHBIIN) TPEYTOJNIbHUK, IIPSIMOYTOJIbHBIN TPEYTOJbHUK, YTOJ TPEYrOJIbHUKA, BHEIIHUI yroJl TPEeyroibHUKa, MEANAHa,
BBICOTA, OMCCEKTpHUCA TPEYroJbHUKA, JJOMaHasi, MHOIOYTOJbHUK, YEThIPEXYTOJIbHUK, MapajuieorpamMmm, poMO, IpsSMOYTOJIbHUK, Tpareuus, OKpy>KHOCTb U
KpYT, LIEHTPAJIbHBII YIroJl, BIMCAHHBIA yIOJ, BIIMCAHHAs B MHOTOYTOJIBHUK OKPY’KHOCTb, OIIMCAHHAsl OKOJIO MHOTOYI'OJIbBHMKA OKPY’KHOCTb, KAacaTelbHasl K
OKPY>KHOCTH;

16) ymeHue CBOOOAHO ONEPUPOBATH IMOHATHUSMHU: paBHBbIC (HUTYPHI, paBHBIE OTPE3KH, PABHBIC YIJIbI, PaBHBIC TPEYTOJbHUKH, NMPHU3HAKH PABEHCTBA
TPEYrOJbHUKOB, IPU3HAKU PABEHCTBA IPSAMOYTOJIBHBIX TPEYTOJIbHUKOB;

17) ymenue cBoOOIHO ONEPUPOBATh MOHATUSAMU: JJIMHA JIMHUY, BEJIMYMHA yria, TPUTOHOMETpUUECKHE (DYHKIMHU YIJIOB TPEYToJbHUKA, IJIOMAAb (Uryphl;
YMEHHUE BBIBOAUTH U HCMOJIb30BaTh (HOPMYJbl Ul HAXOXKICHHs JUIMH, IUIOINAAEH M BEJIMYUH YIJIOB; YMEHHE CBOOOAHO OIEpUpoBaTh (HOopMyJIamH,
BBIPA)KAIONIMMH CBOMCTBA M3YYEHHBIX (DUTYp; YMEHHE UCIIOIH30BATH CBOMCTBA PABHOBEIMKHUX M PaBHOCOCTABICHHBIX (uryp, treopemy I[ludaropa, reopems
KOCHHYCOB U CHHYCOB, TEOPEMY O BIIUCAaHHOM yTJji€, CBOMCTBA KAacaTEeJIbHBIX U CEKYIIMX K OKPY>KHOCTH, (GOPMYJIbI IUIOIIAN TPEYTrOJbHUKA, CYMMBI YTJIOB
MHOI'OYTOJIbHUKA IIPH PEUICHUU 33]1a4; YMEHUE BBINOJIHATh U3MEPEHUS, BBIUUCICHNS U CPABHEHUS JUIMH, PACCTOSHUM, YIJIOB, IJIOMIAEH; yMEHUE OLICHUBATh
pa3mepbl 00BEKTOB B OKPY’KaIOIIEM MUPE;

18) ymenne cBOOOIHO OMEPUPOBATH MOHATUSMH: JBIKCHHE Ha IUIOCKOCTH, MapaJUIeNIbHBIA MEPEHOC, CHMMETpHs, TIOBOPOT, Mpeodpa3oBaHue MOA00Hs,
nojnobue ¢Guryp; pacrnosHaBaThb paBHble U MOJOOHBIE (DUIYPBI, B TOM YHCIE B IPUPOJE, MCKYCCTBE, APXUTEKTYpe M CPeAu HPEAMETOB OKpY’Karollen
00CTaHOBKH; YMEHHE UCIOIH30BATH TEOMETPUUYECKIE OTHOIICHUS [T PEIICHHS 33/]1a4, BOSHUKAIOIIUX B PEATbHON KHU3HH,

19) ymeHue cBOOOAHO ONEpUPOBaTH CBONCTBAMU I'€OMETPHUECKUX (DUTYp, CAMOCTOSTENBHO (hOPMYIMPOBATH ONpPEAETICHUs N3ydaeMbIX (PUTyp, BbIIBUIATh
THIIOTE3bl O CBOWCTBAX M IMPHU3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBHIBATH WJIM ONPOBEPraTh HMX; YMEHHE MPOBOIUTH Kiaccuukanuio ¢Guryp mo
pa3IMYHBIM IPU3HAKAM; YMEHHUE BBINOJIHATh HEOOXOAUMBIE JJOMOJHUTEIbHbBIE TIOCTPOSHHUS, UCCIIE0BAaTh BO3MOXKHOCTb IIPUMEHEHUS TeOpeM U (popmyn 1uis
peuieHus 3a1ay;

20) ymeHue cBOOOIHO ONEPUPOBATH NOHATUSAMU: BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, IIPOU3BEIEHUE BEKTOPA HA YUCII0, CKAISIPHOE IIPOU3BE/IEHUE BEKTOPOB,
KOOPJMHATHI HA IJIOCKOCTH, KOOPJAMHATHI BEKTOPA, OPUEHTUPOBAHHAS IUIOLIAAb MapajuIeIoOrpaMMa; YMEHHUE I10JIb30BATHCSI BEKTOPHBIM M KOOPJAMHATHBIM
METOJIOM Ha IIJIOCKOCTH ISl PEUICHMsI 3aJad; YMEHHE HaXOAWTh YPAaBHEHHUs IPSIMOW M OKPYKHOCTH IO JAaHHBIM 3JEMEHTAM, MCIOJb30BaTh ypaBHEHUS
NPSIMON M OKPY>KHOCTH JUIsSl pELIeHMsI 3a]1a4, MCIOIb30BaTh BEKTOPbl U KOOPJAMHATHI /ISl PEIIEHUs MAaTeMaTUYeCKUX 3ajad M 3ajad U3 JPYrux yueOHBIX
IIPEIMETOB;

21) ymeHue BbIOMpaATh NOAXOAIIMNA METOJ JUIsl pEIICHUs 3a/1auM, IPUBOAUTH IIPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IpUPOJIe U OOLIECTBEHHON
KU3HU, PaclO3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMAaTHKU B UCKYCCTBE; YMEHHUE OIHMCBHIBATh OTACIBbHBIE BBIAAIOIIMECS PE3YJIbTaThl, IOJYyYEHHBIE B XOI€
pPa3BUTHUSA MaTEMATHUKU KaK HAyKW; IPUBOJAUTH IPUMEPbI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTE€UYECTBEHHOW U BCEMUPHON NCTOPHH.

BrinyckHUK HAY4YHTCS

e (CB00OJHO OMEPUPOBATH MOHATHIME: HATYPAITHLHOE YMCII0, MHOKECTBO HATYPAIBHBIX YHCEII, IIEJIO€ YHCII0, MHOYKECTBO IEJIBIX YUCEN, OOBIKHOBEHHAS
Ipo0b, AeCATUYHAS APOOb, CMEIIAHHOE YHUCII0, PAIIMOHATILHOE YHCIIO, MHOXKECTBO palliOHATIBHBIX YUCEN, UPPAIMOHAIIBHOE YHCII0, KOPEHb CTEIICHH N,
NEHUCTBUTENLHOE YHUCJIO, MHOXECTBO JCHCTBUTEIBHBIX UHCEN, TIECOMETpUUYECKass WHTEPIpPETalsl HATypalIbHBIX, IEJbIX, pPalMOHAIbHBIX,
JNEeHCTBUTEIbHBIX YUCET;

® [OHUMAaTh U OOBSICHATH PA3HUILY MEXAY MO3UIIMOHHON U HEMO3UIIMOHHOM cHUCTeMaMu 3aIlluCH YUCelT,
MEePEBOUTH YMCIIA U3 OJHOW CUCTEMBI 3allUCH (CUCTEMBI CUHCIICHUS) B IPYTYIO;

e JI0Ka3bIBaTh U MCHOJb30BaTh NPHU3HAKHU JEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMMbI U poU3BEICHUS YUCET NIPU BBINOJHEHUU BBIYUCICHUN U
pelIcCHUY 3a]1a4;



BBITIOJTHSATH OKPYTJICHUE PAIlMOHATIBHBIX M UPPALMOHAIBHBIX YHCET C 33/IaHHON TOYHOCTBIO;

CpaBHHBATH JICHCTBUTEIILHBIC YUCIIa PA3HBIMH CIIOCOOAMH;

YIOPSA0YMBATh YMCIIA, 3alMCAHHBIC B BHJE OOBIKHOBCHHON W IECSATHYHON IpOOM, YHCIIa, 3alUCAHHBIC C HCIIOJIB30BAHHEM apH(PMETHUECKOTO
KBaJIpaTHOT'O KOPHsI, KOPHEH cTeneHu Oonblie 2;

naxoautb HOJ] u HOK 4ucen pa3HbiMu crioco0aMu U HCTIONIB30BATh UX MPU PELICHUH 3a/1a4;

BBITIOJTHATH BBIYUCIICHUS U TIPe0Opa30BaHus BRIPAKEHHM, COIEPKAIINX JEHCTBUTENbHBIC YHCIIA, B TOM YHUCIIE KOPHU HATYPaIbHBIX CTETICHEH.

B noBceaHeBHOI KM3HM U NIPH U3YYEHUHU APYTUX NPeIMETOB:

BBINOJIHATE U OOBSICHATH PE3YJbTAaThl CPABHEHUsS PE3YJIbTATOB BBIYMCICHUN NP pEIICHUM MPAKTUYECKUX 3a/7ad, B TOM 4YMCIE NPUOIMIKEHHBIX
BBIUHCIICHUM, NCII0JIb3YS Pa3HbIE CIIOCOObI CPAaBHEHUH;

3aMuChIBaTh, CPABHUBATh, OKPYIJISATh YHCIOBHIE IaHHBIE PEAJIbHBIX BEJIMUYMH C UCIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

COCTABJISATH M OIICHWBATh PAa3HBIMHU CIIOCOOAMHU YHCIIOBBIE BEIPAKCHUS TIPU PEIICHUH MMPAKTHYECKUX 3a7a4 M 33]a4 U3 IPYTHX YIeOHBIX MPEIMETOB.

ToxnecTBeHHBIE MPEOOPa30BAHUSA

CBO6OI[HO OINCpHUpPOBaATh NOHATUAMU CTCIICHU C LICJIBIM U I[pO6HI)IM IIOKa3aTeCiICM,

BBIIIOJIHATH JJOKA3aTEILCTBO CBOMCTB CTCIICHH C IICIBIMH U Z[pO6HI)IMI/I IIOKa3aTCiIsIMu,

OIICpHUpPOBATh MNOHATUAMH «OJHOYICH)», «MHOI'OYWICH», «MHOI'OYJICH C OJIHOM HGpGMGHHOﬁ», «MHOI'O4JICH C HCCKOJBbKUMHU MCPEMCHHBIMNY,
KOB(b(l)I/II_II/ICHTLI MHOI'OWICHA, «CTaHAapTHAaA 3allMCb MHOI'OYICHA», CTCIICHb OJJHOYICHA 1 MHOI'OYJICHA,

CBO6OI[HO BJIaACTDb IIpUCMaMH npeo6pa30BaHI/m OCJIbIX U ,I[pO6HO—paI_II/IOHaJ'II>HI>IX BBIpa)KeHHﬁ;

BBIIIOJIHATB PA3JI0KCHUC MHOI'OYJICHOB Ha MHOXKHUTCIIU PA3HBIMU CHOCO6aMI/I, C HCIIOJIb30BAHUECM KOM6I/IHaL[I/Iﬁ Pa3JIMIHBIX HpI/IéMOB;

HCIIOJIb30BATh TCOPEMY Buera u TEOpEMY, 06paTHy10 TCOPEMEC BI/IeTa, I IIOMCKa KOpHeﬁ KBaJApaTHOT'O TpéaneHa U i pCIICHUA 3a1a4, B TOM
YHUCJIC 3a/ia4d € mapaMeTpaM Ha OCHOBC KBAaAPATHOI'O TpéaneHa;

BBITIOJIHATH JCJIICHUC MHOTI'OYJICHA HA MHOTI'OYJICH C OCTAaTKOM,

JIOKa3kIBaTh CBOMCTBA KBaJApaTHbIX KOpHGI‘/'I n KOpHGI‘/'I CTCIICHHU 1,

BBIIIOJIHATD npeo6pa30BaHI/m BBIpa)KeHI/II‘/'I, COACPIKAINX KBAAPATHBIC KOPHHU, KOPHH CTCIICHH N

CBO6OI[HO OIICPUPOBATDL INOHATUAMHU KTOXKACCTBO», KTOXKACCTBO HA MHOXKCCTBC), KTOKICCTBCHHOC Hp606paBOBaHI/IC»;

() ==

BBIIIOJIHATB PA3JIMYHBIC Hp606paBOBaHI/I$I BBIpa)KeHHfI, COACpKaIUX MOYJIN.

B noBceaqHeBHOM KM3HHU U IPpU U3YYCHUH JAPYIUX IIPEIAMETOB:

BBITIOJIHATH PEOOPA30BAHMS U ACHCTBHS ¢ OYKBEHHBIMU BBIPAKEHHUSIMH, YUCIOBBIE KO3()PHUIIMEHTHI KOTOPBIX 3alMCaHbl B CTAHAAPTHOM BHJIE;
BBITIOJIHATH MPE0O0Pa30BaHMs PAIMOHATIBHBIX BEIPAKEHUH NP PEIICHUH 33124 APYTHX YIEOHBIX MPEIMETOB;
BBITOJIHATH TIPOBEPKY MPABIONOA00MS PU3NIECKUX U XUMUIECKUX (OPMYII HA OCHOBE CPAaBHEHHS Pa3MEPHOCTEH U BAJIGHTHOCTEH.

YpaBHeHNsI 1 HEPABEHCTBA

CB00O/IHO ONEpUPOBATH MOHATUAMU: YpAaBHEHHE, HEPABEHCTBO, PAaBHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA, ypaBHEHME, SIBIIAIOIIEECS CIIEICTBHEM
JpYyroro ypaBHEHHMsl, ypaBHEHHUs, PABHOCUJIbHbIE HA MHO)KECTBE, paBHOCHIIbHBIE IPe00pa30BaHuUs ypaBHEHU;

pelaTth pa3Hble BU/bl YPaBHEHHI M HEpaBEHCTB W MX CHCTEM, B TOM 4YMCJE€ HEKOTOpble ypaBHEHHUS 3 M 4 creneHeil, IpoOHO-pallMOHaIbHbIE U
HUPPALMOHAIIBHBIE;

3HaTh TeOpeMy Buera [l ypaBHEHHN CTEIIEHH BBILIE BTOPOU;

MIOHUMATh CMBICJI TEOPEM O PAaBHOCWIIBHBIX M HEPABHOCHIIBHBIX ITPEOOPA30BAHUSAX YPABHEHUH U YMETh UX JIOKA3bIBATH;



BJIaACTDb PAa3HbIMHU MCTOAaMH PCIICHUA ypaBHeHHﬁ, HCEPAaBCHCTB U UX CUCTEM, YMEThb BBI6I/IpaTB MCTOJ PCHICHHUA U 000CHOBBIBATH CBOU BLI60p;
HCIIOJIB30BATh MCTOJA HHTCPBAJIIOB IJId PCIICHHA HCPABCHCTB, B TOM YHCJIC Z[pO6HO-paLII/IOHaJII)HI)IX W BKIIOYAromiux B cebs HppaiuOHAILHBIC
BBLIPAXXCHUA,

peuiaTb anre6pa1/1qec1<ne YpaBHCHUA U HEPABCHCTBA U UX CUCTEMBI C ITapaMETpaMu anre6pa1/1quKI/IM n Fpa(bI/ILIeCKI/IM METOOdaMU,

BJIaAACTDb Pa3HbIMH MCTOAAMH JOKA3aTCIbCTBA HCPABCHCTB,

peuaTth YpaBHCHUS B LICIIbIX YUCIIAX;

I/1306pa)I(aTB MHOJKECTBA Ha IIJIOCKOCTH, 3a1aBaCMbIC YPABHCHUAIMU, HCPABCHCTBAMHA U UX CUCTECMaMU.

B noBceaqHeBHOM KM3HH U IPpUA U3YYCHUH JAPYIUX IIPEIAMETOB:

COCTaBJIATh U pellaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PEILICHUU 3aa4 APYTrUX y4eOHbIX [IPEIMETOB;

BBITOJIHATH OLEHKY MPaBIONOA00HS Pe3yIbTaTOB, MOTyYaeMbIX TP PEIICHUN PA3JIMYHbIX YPAaBHEHNUH, HEPABCHCTB U MX CHCTEM TP PEIICHUH 3a/1a4
JPYruX y4eOHBIX IPEAMETOB;

COCTaBJIATh U pellaTh yPaBHEHUS U HEPABEHCTBA C apaMeTpaMy IIPU PELICHUH 3a]a4 JPYTUX YUEOHbIX IPEIMETOB;

COCTABJIAITh YPAaBHEHME, HEPABEHCTBO WMJIM HX CHUCTEMY, OIMCBHIBAIOIIME PEAIbHYIO CHUTYAallMI0 WIM NPUKIAJHYIO 3a4ady, WHTEPIPETUPOBATh
[IOJIyYEHHBIEC PE3YIbTaThI.

DOYyHKIUH

CB00OOIHO ONEpPHUPOBATH MOHATUSIMH: 3aBUCHMOCTD, (PYHKIIMOHAIBHAS 3aBHCHMOCTh, 3aBUCHUMasi M He3aBHCHMas MEPEeMEHHbIE, (PYHKIHUS, CIIOCOOBI
3ajaHus (YHKIMM, apryMEeHT U 3HaueHue (YHKIMH, O0JIaCTh ONpEAETCHHUs M MHOXKECTBO 3HAUEHUs (YHKLUUHU, HYIU (QYHKLUHU, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, HAHMOOJbIIIEE W HAaUMEHbIIee 3HAUYCHUS, YETHOCTH/HEUETHOCTh (DYHKINH, IEPUOTUIHOCTD (PYHKIIUH,
rpaduk GyHKINHU, BEpTUKAJIbHAs, TOPU30HTANIbHAS, HAKJIOHHAs! aCUMITOTHI; TpadUK 3aBUCUMOCTH, HE ABJISIOILECS QyHKIueH,

v o o o v o o =|X
CTPOUTH Fpa(bI/IKI/I (1)YHKI_[I/II/IZ JIJMHCUHOM, KBAJApaTHUIHOHU, I[pO6HO—J'II/IHeI/IHOI/I, CTCIICHHOM ITPH Pa3HbIX 3HAYCHUAX I1OKA3aTC/IsI CTCIICHU, Y | |

kx+b)+c,

;
HICIIOB30BATh MpeoOpasoBanus rpaduka GyHKmm ~ /(x) JUIS TOCTpOeHus rpadukoB GyHKImiA » af (
aHAJM3UPOBATh CBOMCTBA (YHKIMHU M BUJ rparika B 3aBUCUMOCTH OT MTapaMETPOB;

CBOOOIHO ONEpPHPOBATh IMOHATHSMU: MOCIEAOBATEIbHOCTb, OIPAaHWYEHHAs IOCIEIO0BAaTEIbHOCTh, MOHOTOHHO BO3pacTaromias (yObIBaromas)
[I0CTIe10BATENbHOCTb, IPEeN MOCIIeA0BAaTeNbHOCTH, apudMeTniecKas Iporpeccusi, reoMeTpudeckas Iporpeccusi, XapakTepUCTHUECKOe CBOWCTBO
apupMeTHIeCKol (TeOMETPUIECKOM ) TPOrPECCUU;

UCTIOJIB30BATh METO/I MATEMAaTHUECKOW MHAYKIIUH JUTS BEIBOAA (POpMyYII, T0OKa3aTeNbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 3a/1a4 Ha JICIIUMOCTB;
UCCIIE0BaTh [10CIEJ0BATEIbHOCTH, 3aJaHHBIE PEKYPPEHTHO;

pemaTh KOMOMHHPOBAHHBIE 33/1a4H HA apU(PMETUIECKYIO U TEOMETPUIECKYIO TIPOTPECCHH.

B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NMPeIMETOB:

KOHCTPYUPOBaTh M MCCIIENOBATh (DYHKIIMH, COOTBETCTBYIOIIUE PEAIbHBIM IPOLECCaM U SIBJICHUSM, HHTEPIPETUPOBATh MOJIYUYECHHbIE PE3YJIbTAThl B
COOTBETCTBHUH CO CHELM(PHUKON HCCIIeyeMOro MpoLecca WiH SBICHUS;

HCHOJIb30BaTh Tpa(UKH 3aBUCUMOCTEH JUIsl HCCIIEI0BAHUS PEATIbHBIX MTPOLIECCOB U SBICHUI;

KOHCTPYUPOBaTh U McCCIeN0oBaTh (YHKIMM IpPU PEIICHUH 3a/1ad APYruxX y4eOHBIX NpPEeAMETOB, MHTEPIPETUPOBATH IMOJIyYEHHbIE pEe3yJbTaThl B
COOTBETCTBHH CO CIEU(UKOIl yueOHOTrO Ipemera.

CraTucTHKA U Teopusi BEPOATHOCTEM

CBO60,I[HO OIICPHUPOBATL ITOHATUAMU: CTOJI0OYAThIE U KpYr'OBbIC JUAr'PAMMBI, Ta6J'II/II_U>I JaHHBIX, CPCIAHCC apI/I(l)MeTI/I‘leCKOC, MCAHaHa, HauOoIbIIeE U
HaANMMCHBIICC 3HAYCHUA BI)I60pKI/I, pasmax BI)I60pKI/I, AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHUC, cnyqaﬁHaa N3MCHYHNBOCTD,



BbIOMpaTh Hanbosee y1o0HbIH criocol npeacTaBieHus HHGOpMaIuK, aieKBaTHbIN €€ CBOMICTBaM U LIEJISIM aHAIIN3a;

BBIYUCIISATH YMCIOBBIE XapaKTEPUCTUKH BEIOOPKH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: (PaKTOPHAI YHCIIA, TIEPECTAHOBKH, COUYETAHUS M pa3MeIleH s, TpeyroabHuK [lackans;

CBOOOJTHO ONIEpUPOBATH MOHATHIMHU: CIYYailHBIA OMBIT, CITy4aiiHBIN BBIOOp, UCTIBITAHKE, DIIEMEHTAPHOE ClTydaiiHOe cOOBITHE (MCXO[T), KIIACCHYECKOE
OIpeJIeJIEHUE BEPOATHOCTH CIYy4alHOI0 COOBITHS, ONEpalluy HaJl CIy4alHbIMU COOBITHSIMH, OCHOBHbIE KOMOMHATOPHbIE (POPMYJIBL;

CBOOOJTHO ONIEpUpPOBATh MOHATHIMU: CIyYalHbIM ONBIT, CIydaiiHbIN BBIOOp, UCHIBITAHKE, DJIEMEHTApHOE CllyyaiiHoe coObITHE (MCXO0[), KIIACCHYECKOe
OIIpeJIeIIEHUE BEPOSATHOCTH CIYYaiiHOTO COOBITHS, ONIEPAIIUH HaJ CTy9alHBIMUA COOBITHSIMH, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI;

3HATh MPUMEPHI CITyYaHHBIX BEJTMYUH, U BBIYUCIIATh UX CTATHCTUYECKUE XapPAKTEPUCTUKH;

HCI0JIb30BaTh (hOPMYJIbl KOMOMHATOPUKHU IIPH PEIIEHUH KOMOMHATOPHBIX 3a/1a4;

pemaTh 3a/1a4d Ha BEIYMCIICEHUE BEPOSITHOCTH B TOM YHCIIE C MCIIOIB30BAHUEM (POPMYIL.

B noBceaqHeBHOM KM3HHU U IPpU U3YYCHUH APYIUX NPEIAMETOB!:

IPEJCTABIATh HH(POPMALIMIO O pEalIbHBIX MPOLIECCaX U ABJICHUAX CIIOCOOOM, aIeKBaTHBIM €€ CBOMCTBAM U LIEJIM UCCIIE0OBAaHUS;

aHAJIM3UPOBaTh U CPABHMBATH CTATUCTUYECKHE XapPAKTEPUCTUKH BBIOOPOK, MOJYYEHHBIX B IpOLECCE pELICHUs NPUKIAJHON 3a1auyd, U3y4YeHUs
pEeaJIbHOTO SIBJIEHMSI, PEILICHUS 3a]]aul U3 JPYTUX YUEOHBIX MTPEIMETOB;

OLIEHHUBATh BEPOATHOCTH PEAJIbHBIX COOBITHI U SBJICHUI B pa3IMYHBIX CUTYaLIUSX.

TexcToBBIE 322N

Pemiate npocTbie U CIOXKHBIE 337]a4H, a TAK)KE 3a7a41 MMOBBIIIEHHOW TPYIHOCTH U BBIIEIATh X MAaTEMAaTUYECKYIO OCHOBY;

pacIio3HaBaTh pa3HbIe BUAbI U TUIIbI 33]1a4;

HCII0JIb30BaTh Pa3HbI€ KPATKHUE 3aMIMCU KaK MOJIENIM TEKCTOB CJIOKHBIX 33]1a4 M 337a4 IMOBBIIIEHHOM CII0KHOCTH 711 IOCTPOEHUSI TIOMCKOBOM CXEMBI U
pelieHns 3a/1a4, BHIOMpaTh ONTUMANIbHYIO JUIsl pacCCMAaTpUBAaEMOM B 3a/1a4€ CUTyallul MOJEIb TEKCTa 3a7auu;

pasinyaTh MOJEIb TEKCTA U MOJENb PELIEHUS 3a/1a4i, KOHCTPYUPOBATh K OJHOM MOJENIM PELIECHUs CIOKHBIX 3a7a4 pa3Hble MOJIEIIN TEKCTA 3aa4H;
3HATh U MPUMEHATH TPU CIIOCcO0a MOUCKa pelieHus 3aaa4 (0T TpeOOBaHUS K YCIOBUIO U OT YCIOBUS K TPeOOBaHHUIO, KOMOMHUPOBAHHBIN );
MOJIETIUPOBATh PACCYKICHUS MPU MOUCKE PEIICHUS 3a/1a4 C IOMOIIBIO Ipad)-CXEeMBbI;

BBIJICIISATH 3TAlbl PELICHUS 3a1a4X U COEPKAHUE KAXKIOI0 ITalla;

yMeTh BbIOMpaTh ONTHUMAJIbHBIA METOJ pEUIeHHs 33aJa4d M OCO3HaBaTh BBIOOP METO/A, pacCMAaTpUBATh PA3IUYHBIE METOJbI, HAXOJIUTH pa3HbIC
peuIeHus 3a/1a4u, €CJIA BO3MOKHO;

AHAJIM3UPOBATh 3aTPYIHEHUS IIPU PELICHUH 3a/1a4;

BBITIOJIHATH Pa3IMYHbIC TIPE0Opa30BaHMsI MPEIOKEHHON 3a]Jaui, KOHCTPYHPOBATh HOBBIE 33J]au M3 JTAHHOH, B TOM YHCJIe 00paTHBIE;
MHTEPIPETUPOBATH BBIYUCIUTEIBHBIE PE3YJIbTAThl B 33/1a4€, UCCIIEI0BATH IIOJYYEHHOE PELLICHHE 3a/1a4u;

M3MEHSThH yCIIOBUE 3a7au (KOJIMYECTBEHHbIE HIIM Ka4eCTBEHHBIE IaHHBIE ), UCCIIEIOBATh H3MEHEHHOE MPeo0pa3zoBaHHOE;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYAIlMU B3aUMHOTO PACMOJIOKEHUS JIByX OOBEKTOB M M3MEHEHHE UX XapaKTEPUCTHUK MPU COBMECTHOM JBUKECHHUU
(ckopocTb, BpeMs, pacCTOSIHHE).IIPU pPELIECHUE 3a/lad Ha JIBUKEHUE JBYX OOBEKTOB KAaK B OJIHOM, TaK M B IPOTHBOIIOJIOXHBIX HAIPABIICHUSX,
KOHCTPYHUPOBATH HOBBIE CUTYallUM HA OCHOBE U3MEHEHUS YCIOBUM 3a7a4M IIPU JIABUKEHHUH 110 PEKE;

HCCJIEI0BATh BCEBO3MOKHbBIEC CUTYAllMU IIPU PELLIEHUH 3a7]a4 Ha JABUKEHUE 10 PEKE, paCCMaTpUBaTh Pa3HbIE CUCTEMBI OTCUETA;

peliaTh pa3HOoOOpa3HbIE 3aaUu «HA YaCTH»;



periaTh 1 000CHOBBIBATH CBOE PELICHHE 33/1a4 (BBLACIATh MATEMAaTHUECKYIO OCHOBY) Ha HAXOJXK/ICHHUE YaCTH YUCIIA U YMCIIA 110 €r0 YaCTH Ha OCHOBE
KOHKPETHOTO CMBICIIa APOOH;

OOBSICHATh MJCHTHYHOCTH 33/1a4 PAa3HBIX THIIOB, CBSI3bIBAIOIINX TPH BEIUYUHBI (Ha PaboTy, Ha MOKYIKH, HA JBU)KCHHUE).BBIICISAT 3TH BEIHYHHBI U
OTHOIICHHA MCKAY HUMU, IPUMCHATH UX IIPU PCUHICHUHA 3a/ia4, KOHCTPYUPOBATH coOCTBEHHbBIE 3ala4 YKa3aHHBIX THUIIOB;

BJIAACTh OCHOBHBIMHM MCTOAaMM PCIICHHA 3ada4 Ha CMCCHU, CILUIaBbl, KOHICHTpalWM, HCIIOJIb30BaTh MX B HOBBIX CHUTyallUdX IO OTHOIICHHIO K
U3YYCHHBIM B ITpOLIECCe O0YUCHHS;

peliaTh 33/1a44 Ha [IPOLICHTHI, B TOM YHCIIC, CIIOXKHBIC MPOLIEHTHI ¢ 000CHOBAHUEM, UCIIOJB3YsI Pa3HBIE CIIOCOOBL;

pelIaTh JOTHYECKUE 3a/1a4i Pa3HbIMU CIIOCO0AMHU, B TOM YHCIIE, C IBYMsI OJIOKAMHU U C TpeMsi OJI0KaMH JaHHBIX ¢ IOMOIIBIO TaOJIHII;

peliaTh 33/1a4u 0 KOMOMHATOPHUKE U TEOPHU BEPOSITHOCTEIl HA OCHOBE MCIOIb30BAHUS N3YyYCHHBIX METOJIOB 1 OOOCHOBBIBATH PELICHHE;

pelIaTh HECIOXKHbIC 3a/1a4H [0 MAaTEMATHYECKOI CTaTHCTHKE;

OBJIaJICTh OCHOBHBIMH METOJAMHU pPCLICHHs CIOKETHBIX 3ajau: apudMeThueckuil, anreOpanueckuii, nepedOp BapHAHTOB, TEOMETPHUYCCKUIA,
rpaduyecKuil, IPUMEHATh UX B HOBBIX 10 CPABHEHUIO C U3YUEHHBIMU CUTYALUAX.

B noBceHeBHO KM3HHU U NIPH U3YYEeHUHU APYTUX NPeIMETOB:

KOHCTPYMpPOBaTh HOBBIE JUIS JAHHOW 3aJa4yM 3aJa4Hble CUTYallMH C YYETOM pealbHBIX XApPAaKTEPUCTHK, B YAaCTHOCTH, IIPHM PEUICHUM 3a7a4 Ha
KOHLIEHTPALlUHU, YYUTHIBATh IJIOTHOCTH BEIIECTBA; PEIIaTh U KOHCTPYUPOBATH 33Ja4d HA OCHOBE PACCMOTPEHMS PEAJIbHBIX CUTYyalUil, B KOTOPBIX HE
TpeOyeTCsl TOUHBIN BEIYUCIUTENLHBIN Pe3yIbTaT;

penaTh 3aja4M Ha IBM>KEHHE 110 PEKE, pacCMaTpHUBask Pa3HbIE CUCTEMBI OTCUETA;

KOHCTPYHPOBATh 33JJauHble CUTYallUH, IPUOIM>KEHHBIE K pealbHON 1eHCTBUTEIBHOCTH.

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYUThCH:

9J1eMeHTBI TCOPHUU MHOYKECTB H MaTeMaTH4eCKoil JOruKHI

OHepI/IpOBaTI) MMOHATUAMMU: OIPCACICHUEC, TCOPEMA, aAKCUOMA, MHOKCCTBO, XapPAaKTCPUCTUKN MHOXKCECTBA, 3JICMCHT MHOXECTBA, IIyCTOC, KOHCYHOC U
OECKOHEUYHOE MHOXECTBO, IIOAMHOXKCECTBO, IPUHAAJTICIKHOCTD, BKIIFOYCHHUEC, PABCHCTBO MHOXKCCTB,

I/1306pa)I(aTB MHOKECTBA 1 OTHOIICHUC MHOKECTB C IIOMOILBIO KPYI'OB Bﬁnepa;

OIIPEACIIATh ITPUHAAJICKHOCTD 3JIECMCHTA MHOXKCECTBY, O6T>€,I[I/IH6HI/II-O U IEPCCCUCHUIO MHOKCCTB,

3a/1aBaTb MHOKCCTBO C IIOMOIIBLIO IICPCUHUCIICHHUA 3JICMCHTOB, CJIOBECCHOI'O OIIMCAHMA,

OIICPHUPOBATH IMOHATHUAMU: BBICKA3BIBAHUC, HCTUHHOCTD U JIO’)KHOCTH BbBICKA3bIBAHUS, OTPHUIAHUC BI)ICKaBI)IBaHI/II;'I, OIr¢panru Hal BLICKAa3bIBAHUSMU: H,
HJIH, HC, YCJIOBHBIC BbICKA3bIBAHUA (I/IMHHI/IKaI_II/II/I);

CTPOUTDH BbBICKA3bIBAHUA, OTpPULAHUS BBICKA3bIBAaHU M.

B noBceaqHeBHOM KM3HHU U IPpU U3YYCHUH JPYIUX IIPEIAMETOB:

Yuciaa

CTPOUTH LCIIOYKHN YMO?;aKJIIO‘-IeHI/Iﬁ Ha OCHOBC HUCIIOJIb30BAHUA ITPABUJI JIOTUKH,
HCII0JIB30BATh MHOXXECTBA, OIICpaliiuu ¢ MHOXKXCCTBAMU, UX rpa(buqecxoe MpEACTABJICHUC NJIA OTMCAaHUA PC€aJIbHBIX ITPOLUCCCOB U SIBIICHHI.

OnepupoBaTh NOHATUAMU: MHOXKECTBO HATYPaJbHBIX YHCEN, MHOXECTBO IIEJIbIX YMCEN, MHOXKECTBO PAllMOHANBHBIX YUCEI, UPPALIMOHAIBHOE YHCIIO,
KBaJPaTHBI KOPEHb, MHOKECTBO JICUCTBUTENIBHBIX YHCEII, TEOMETPUUYECKAS] HMHTEPIPETALNUS HATYPAIbHBIX, IIEJIBIX, PAlIUOHAIBHBIX, JEHCTBUTEIbHBIX
quceln;

MIOHUMATh U OOBSCHATH CMBICI MO3ULIMOHHOMN 3allMCU HATYPaJIbHOTO YUCIIA;

BBITIOJIHATH BBIYHUCIICHHUS, B TOM YHCIIC C UCITOJIb30BAaHUEM MPUEMOB PAIlMOHAIBHBIX BBIUUCICHUH;

BBITIOJIHATH OKPYTJICHHE PAllMOHATBHBIX YUCEI C 33IaHHOU TOYHOCTHIO;



CPaBHUBATH pAllMOHAIbHBIE U UPPALIMOHAJIBHBIE YHUCIIA;
IIPEJICTaBIATh PALMOHATIBHOE YUCIIO B BUJIE JECITUUHON IpoOH
YHOpSAA0YMBATh YKCa, 3allICAHHbIE B BUJI€ OOBIKHOBEHHOMN U JIECATUYHON ApOOU;
e naxoauth HOJI m HOK uucen u ucnosib30BaTh UX MPHU PEIICHUN 3a/1a4.
B noBceHeBHOM KU3HM U NP U3YYEHUH JAPYTUX NPeIMETOB:
® [PUMEHSTH MPaBUJIA MPUOIUKEHHBIX BBIYUCICHUN MPU PEUICHUH MPAKTUYECKUX 3a/1a4 U PEIICHUH 3a7a4 APYTrux y4eOHbIX MPEeIMETOB;
®  BBINOJIHATH CPABHEHUE PE3YIbTATOB BHIYUCICHUH MPU PEUICHUH MPAKTUYECKUX 33/]1a4, B TOM YUCJIE MPUOIMKEHHBIX BHIUMCIICHHUIA;
® COCTaBJIATH U OLICHUBATDH YHCIIOBBIC BHIPAKEHUS MPU PEIICHUH MPAKTUYSCKUX 3a/1a4 U 3a/1a4 U3 IPYTUX yueOHBIX MPEIMETOB;
® 3aUCHIBATh U OKPYTJIATH YUCIOBBIEC 3HAUCHHUSI PEATIbHBIX BEJIMYUH C UCIOJIb30BAHUEM PA3HbIX CUCTEM MU3MEPEHUSI.
ToxnecTBeHHbIE IPe0OPa30OBaAHUA
e OmnepupoBatrh NOHATUAMU CTEIIEHU C HATYPAJIbHBIM [10KA3aTEJIEM, CTEIIEHH C LIeJIbIM OTPULIATEIbHBIM OKA3aTEIEM;
® BBINOJHATH NMPeoOpa30BaHMs IENbIX BBIPAKECHUI: JEUCTBUA C OJHOUICHAMH (CIOKEHUE, BHIUUTAHUE, YMHOXKEHHE), NEHCTBUS C MHOTOWICHAMU
(cnmoxeHue, BBIYUTaAHUE, YMHOKEHHE);
® BBINOJHATH PA3JIOKEHHE MHOTOWICHOB HAa MHOXKHTEIM OJHMM M3 CHOCOOOB: BBIHECEHHE 3a CKOOKY, I'DYNIIHMPOBKA, HCIOJIB30BaHHE (GOpMYI
COKpAIllEHHOTO YMHOXEHUS;
® BBIIEIATH KBAJAPAT CYMMBbI U Pa3HOCTH OJJHOYJICHOB;
® PpAaCKJIAJbIBaTh HA MHOXUTENIH KBAPATHBIA TPEXUIICH;
e BBINOJHATH MPEOOpPa3OBaHUs BHIPAKEHUI, COAEPKAIIMX CTENEHU C IMEeNbIMH OTPULIATEIbHBIMU TOKa3aTeNIMU, MEPEeXOJUTh OT 3alHCHh B BUIE
CTETICHH C IEeJIBIM OTPHIIATEIbHBIM MTOKa3aTeIeM K 3alMCH B BUJE IPOOH;
® BBINOJHATH NPEOOPa3OBaHUs JPOOHO-PAIIMOHATFHBIX BBIPAKCHHIA: COKpaIleHue ApoOei, mpuBeleHHe anreOpandeckux ApoOeil K obmemy
3HAMEHATENI0, CJIOXKEHHE, YMHOXEHHEe, JAeNieHHEe airedpandyeckux apoOeil, Bo3BedeHHE aiaredpandyeckoil apoOu B HATYpPalbHYI0 M LEIYIO
OTPULIATEIILHYIO CTEIICHB;
®  BBINOJHATH IPE0OPA30BaHUS BHIPAKECHHM, COIEPKALNX KBaIPATHbIE KOPHU;
® BBIIEIATH KBAJAPAT CyMMBbI WM PA3HOCTHU JBYYJIEHA B BBIPAXKEHUSX, COAEPKALLUX KBAIpaTHbIE KOPHU;
®  BBINOJIHATH IPE0OPA30BaHUS BBIPAKEHHI, COIEPIKALUX MOAYIb.
B noBceqHeBHOM KU3HU M NIPU U3YYE€HUH JAPYIrUX MpeIMeTOB:
®  BBINOJIHATH MPEOOPA3OBAHMS U ICHCTBHS C YHCIIAMH, 3aIIMCAHHBIMU B CTAaHIAPTHOM BH/IC;
®  BBINOJIHATH MPEOOPA3OBaHMS ANTreOpanyecKUX BBIPAXKEHUH MPH PEIICHUH 3a71a4 IPYTHX YIeOHBIX TPEIMETOB.
YpaBHeHNs 1 HEPABEHCTBA
e OrnepupoBaTh MOHSATUSIMU: YpaBHEHHE, HEPABEHCTBO, KOPEHb YPaBHEHHS, PEIICHUE HEPABEHCTBA, PABHOCUIIbHBIC YPaBHEHHUSI, 00JIACTh ONpeIeTIeHHs
ypaBHeHUs (HEpaBEHCTBA, CUCTEMbI YPaBHEHHI UM HEPABEHCTB);
® peliaTh JIMHEWHbIE YPaBHEHUS U YPABHEHUS, CBOJIUMBIE K IMHEHHBIM C TIOMOIIIBIO TOXK/IECTBEHHBIX TPE0Opa3OBaHuUit;
e peliaTh KBaJIpaTHbIC YPaBHEHUS U YPABHEHHUS, CBOJUMBIE K KBaJIPaTHBIM C ITOMOIIBIO TOKIECTBEHHBIX MPEOOPA30BAHMIA;
e pemath APOOHO-IMHEHHBIC YPABHEHUS;

e pemarh IPOCTEHUIINE HPPALMOHAIIBHBIE YPABHEHMS BUIA , ;

n —_—
e pemath ypaBHeHHs Buga X =4



® peulaTth ypaBHEHUs CLIOCOOOM PA3JI0KEHUSI HA MHOXKHTEIH U 3aMEHbI IEPEMEHHOM;

® HCMOJB30BATh METOJI MHTEPBAJIOB JUIS PELICHUS LENBIX U JPOOHO-PAllMOHAIBHBIX HEPABEHCTB;

e pelaTth JIMHEWHbIE YPAaBHEHUS U HEPABEHCTBA C ITapaMeTpamu;

® pelaTh HECIOXKHbIE KBAaJIPaTHBIE YPABHEHMS C TAPAMETPOM,;

® pelaTh HECIOKHbIE CUCTEMBbI JINHEHHBIX YPaBHEHUI ¢ TapaMeTpamu;

® pelarh HECIOXKHbIE YPAaBHEHUS B 1I€JIbIX YHCIIAX.

e B noBcenHeBHON XU3HU U IPU U3YUYEHUU APYTUX NIPEAMETOB:

® COCTaBJIATH U pELIaTh JIMHEHHBbIE W KBAJpaTHHIC YPABHEHMs, YPABHEHHUS, K HUM CBOJSLIUECS, CUCTEMbl JMHEHHBIX YpaBHEHHUH, HEPABEHCTB IPHU
peLIeHUH 3a]a4 APYrUX Y4eOHBIX PEIMETOB;

e  BBINOJIHATH OLICHKY IIPaBI0N01001s PE3yIbTaTOB, [10JIy4a€MbIX [IPU PELICHUH JUHEHHBIX U KBaIPATHBIX YPABHEHUM U CUCTEM JIMHEHHBIX YpaBHEHUN
Y HEpaBEHCTB IIPU PELICHUY 33/1a4 IPYTUX YU€OHBIX [IPEIMETOB,;

e BbHIOMpPATh COOTBETCTBYIOINE YPAaBHEHMsI, HEPABEHCTBA WM MX CUCTEMBI JJIsi COCTaBJICHUSI MaTeMAaTUYECKON MOJIeNIN 3a/laHHOM peabHON CUTyalluu
WJIY TIPUKJIAJAHOM 3a/1a4u;

® yMETb MHTEPIPETUPOBATH [TOJYUECHHBII PU PELLICHUU YPaBHEHUS, HEPABEHCTBA UJIM CUCTEMBI PE3yJIbTAaT B KOHTEKCTE 3aJaHHON peasibHOM cCUTyaluu
WIN IPUKIIaJHON 3aauu.

DOYyHKIUH

e OmnepupoBaTh MOHATHAMHU: (DYHKIIMOHAIBHAS 3aBUCHUMOCTb, (QYHKIHUS, Tpapuk (YHKIHH, CIOCOOBI 3alaHUs (YHKIWH, apryMEHT U 3HAYCHHE
¢byHKIMH, 00JacTh ONpENesICeHUs] U MHOXKECTBO 3HAU€HUH (DyHKIUM, HyIH (YHKIHMH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIUH,
4ETHOCTH/HEYETHOCTH (PYHKIINY;

o i by ; LR

® CTpOWTH TpauKu TUHEWHOM, KBaApaTHUHOU (HYHKIHH, 0OpATHOM MPOMOPIHOHAIEHOCTH, (DYHKIIUH BUIA: X+b Y , Y , Y ;

e Ha MpuUMEpe KBAAPAaTHYHOW (YHKIMH, HCIONB30BaTh NpeoOpasoBaHus rpaduka ¢yakmun y=f(X) s moctpoeHus: rpadukoB (QyHKIHMA
v=af (kx+b)+c.

;

® COCTaBJIATH YpaBHEHUS MPSMOH IO 3aJJaHHBIM YCJIOBHSM: MPOXOJAIIEH Yepe3 ABE TOUKH C 3aJaHHBIMH KOOpAMHATAMM, IPOXOSIIEH yepe3 TaHHYIO
TOUKY Y NapajieIbHOM JaHHOM MPsIMON;

e yccienoBaTh PyHKIUIO 110 €€ rpadukKy;

® HaXOJUTh MHOXKECTBO 3HAYECHUH, HYJIU, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTHU KBaJApaTUYHON (DYHKIINY;

® ONEpPHUPOBATH NOHATHAMMU: IOCIEI0BATEIBHOCTD, apu(METHUECKas! IPOrPECCHsl, FTEOMETPUUECKas IPOrPeccHs;

pelaTh 3a/1a4y Ha apu(METUUECKYI0 U TEOMETPUUECKYIO IIPOTrPECCHIO.

B noBceHeBHOI KM3HM U NPH U3YYEHUHU APYTUX NPeIMETOB:

WJUTIOCTPUPOBATH C MOMOIIBIO Fpaduka peanbHyI0 3aBUCUMOCTh WIIA TPOLECC M0 UX XapaKTePUCTHKAM;
UCIIOJIb30BaTh CBOMCTBA U IpadUK KBAAPAaTUYHON QYHKIIUU MPU PELUICHUH 33/1a4 U3 APYTUX YI€OHBIX IPEIMETOB.

TexcToBBIE 3a7a9H

Pemarsn IIPOCTBIC U CJIOKHBIC 3a/la4y PA3HBIX THIIOB, d TAKKC 3aa41 MMOBBIIIEHHOMN TPYAHOCTU;
HCIIOJIb30BATh PA3HBLIC KPATKHUEC 3aIIMCHU KaK MOJCJIIN TCKCTOB CJIOKHbBIX 3aJiad JJIA ITIOCTPOCHUS IIOMCKOBOM CXEMBI U PCUICHUA 3a1a4;



pasnauyaTh MOJENb TEKCTa U MOJENb PELICHUs 3aa4d, KOHCTPYHMPOBaTb K OJHOM MOJEIM PELICHMS HECIOKHOM 3alayd pa3HbIE MOZEIN TEKCTa
3a/1a4u;

3HaTh U IPUMEHATH 00a criocoba roucka pemeHus 3aad (0T TpeOoBaHMS K YCIOBHIO U OT YCJIOBUS K TPEOOBaHMIO);

MOJICJINPOBATh PAcCy>KJICHHsI ITPH MTOUCKE PELICHHUs 3aay C TOMOILBIO I'pad-CXeMbl;

BBIJICIIATH 3TAIlbl PELICHUS 3a/1a4M U COIEP)KaHNUE KaKIO0ro ITana;

yMeTh BbIOMpaTh ONTUMAJIbHBIM METOJ pelleHHs 3aJayd M OCO3HaBaTh BBHIOOP METO/A, paccMaTpUBaTh Pa3IMYHbIE METOJbl, HAXOAUTh Pa3HbIE
peuIeHus 3a/1a4u, €CJIA BO3MOKHO;

AHAJIM3UPOBATh 3aTPyIHEHUS IIPU PELICHUH 3a/1a4;

BBITIOJIHATH Pa3IMYHbIC TIPEe0Opa30BaHMs MPEIIOKEHHON 3a]]aui, KOHCTPYHPOBATh HOBBIE 33J]aui M3 JAHHOH, B TOM YHCJIe 00OpaTHBIE;
MHTEPIPETUPOBATH BHIYUCIIUTENIBHBIC PE3YJIBTATHI B 33/1a4€, UCCIIEI0BATh ITOJYYEHHOE PEIIECHUE 3a/1a4U;

aHAJIM3UPOBATh BCEBO3MOXHbBIE CUTYAI[MM B3aHUMHOT'O PACHOJIOXKEHUS JABYX OOBEKTOB M M3MEHEHHME MX XapaKTEPUCTUK IPU COBMECTHOM JABHKEHUU
(cKOpOCTb, BpeMsl, paCCTOSIHUE) MPU PELICHUH 33/1a4 Ha IBUKEHHUE JIBYX 0OBEKTOB KaK B OJJHOM, TaK U B IPOTUBOIIOJIOKHBIX HAIIPABJICHUSX;
HCCIIEA0BATh BCEBO3MOKHBIE CUTYAllMH IIPY PEIICHUH 3a7a4 Ha JIBUKEHHE 110 PEKE, paCCMATPUBATh Pa3HbIE CUCTEMBI OTCUETA;

pemaTh pa3Ho0Opa3HbIE 33/1a4H «HA YaCTH,

pemars 1 000CHOBBIBaTh CBOE PELICHHUE 3aJa4 (BbLIAEIATh MATEMAaTUYECKYIO OCHOBY) Ha HaX0>KJIEHUE YacTH YKciIa M YMCiia [0 €ro YacTH Ha OCHOBE
KOHKPETHOTO CMbICIIa Apo0Hu;

0CO3HaBaTh M OOBICHATH UACHTUYHOCTD 3a/1a4 Pa3HbIX TUIIOB, CBA3BIBAIOIIMX TPU BEIMUYUHBI (Ha pabOTy, HAa MOKYIKHU, HA ABM)KEHHE).BBIACIATh 3TH
BEJIMYMHBI ¥ OTHOILICHUS MEXTy HUMH, IPUMEHSTh UX MPH PEIICHUH 33724, KOHCTPYHPOBAaTh COOCTBEHHBIE 331a4 YKa3aHHBIX THIIOB,

BJIAZIETh OCHOBHBIMH METOJAMH PELICHMS 3a1a4 Ha CMECH, CILIABbl, KOHLEHTPAIUH;

pemaTh 3a/1a4d Ha MPOLEHTHI, B TOM YHCIIE, CIIO’KHBIC TIPOIIEHTHI C 000CHOBAaHUEM, UCTIONB3YS Pa3HbIE CIIOCOOHI;

pelaTh JOrMYecKUe 3a/1a4i Pa3HbIMU CIIOCOOaMU, B TOM YHCIIE, C IByMsI OJIOKaMH U ¢ TpeMsl 0JIOKaMH JJaHHBIX C IIOMOIIbIO TaOJIuII;

pelaTh 3a/1aur 10 KOMOMHATOPUKE U TEOPUHU BEPOSATHOCTEH Ha OCHOBE UCIOJIb30BAHUS U3YYEHHBIX METO/10B 1 0OOCHOBBIBATH PELICHUE;

pelaTh HECIOXKHbBIE 3aJa4l [10 MaTEMAaTUYECKON CTaTUCTHKE;

OBJI/IETh OCHOBHBIMM METOJAMU pELICHHUs CIOKETHBIX 3a/1ad: apupMeTHdyecKkui, anreOpandeckuid, mnepeOOp BapUaHTOB, I'€OMETPUUYECKHH,
rpaduUecKuii, MPUMEHSATh UX B HOBBIX 110 CPABHEHHUIO C H3yYCHHBIMU CUTYAIIHSX.

B noBceaqHeBHOM KM3HHU U IPpUA U3YYCHUH JAPYIUX IIPEIAMETOB:

BBIIEJISATh IIPU PEILIEHUH 33/]a4 XapaKTEepUCTUKU PacCMaTpUBAEMOM B 3a/1a4e CUTyalluH, OTJINYHBIE OT pealIbHbIX (T€, OT KOTOPBIX a0CTParupoBajucCh),
KOHCTPYMPOBAaTh HOBBIE CUTYallUH C Y4ETOM ITHX XapaKTEPUCTHK, B YACTHOCTHU, IIPU PELICHUU 3a]a4 HA KOHLICHTPALUH, YYUTHIBATH IIJIOTHOCTH
BELICCTBA;

pelaTh 1 KOHCTPYUPOBaTh 33/1a4d Ha OCHOBE PACCMOTPEHMSI pEAJIbHBIX CUTYallUi, B KOTOPBIX HE TPEOyeTCsl TOUHBIN BBIYMCINTENbHBIN PE3yibTarT;
peuiaTh 3aa4y Ha IBUXKCHHE 110 PEKE, pACCMAaTpUBasi Pa3HbIC CUCTEMBI OTCYETA.

CraTtucTHKa B TEOPpUA BCPOHTHOCTeﬁ

OnepupoBaTh MOHSATHSIMH: CTOJIOUATBIE W KpPYroBBIE TUArpaMMBbl, TaOJMIBI JAHHBIX, CpenHee apu(MeTHUecKoe, MeIWaHa, HauOoJyblIee H
HauMEHblIIee 3HaYeHUs BBIOOPKH, pa3Max BbIOOPKH, JUCIIEPCHS U CTaHAAPTHOE OTKIOHEHHE, ClydyaiiHas U3MEHUYUBOCTb;

U3BJIEKaTh HH(OPMALIMIO, IPEJCTABICHHYIO B Ta0IMIaX, Ha AUarpaMmax, rpadukax;

COCTABJIATh TAOJIULBI, CTPOUTH UArpaMMbl U IpadMKU Ha OCHOBE JaHHBIX;



® ONEpPUPOBATH MOHATUIMU: (PaKTOPUAI YHUCIIA, IEPECTAHOBKU U COUETaHUs, TPEyroibHUK Ilackans;

® [IPUMEHATH NPABUJIO IPOU3BEIECHUS IPU PEILIEHUN KOMOMHATOPHBIX 33/1a4;

® ONEpPHPOBATH TOHATHAMU: CIYYaWHBIA OIBIT, CIYYaillHbIH BBIOOP, HCIBITAHWE, AJIEMEHTAPHOE CIIydailHOE COOBITHE (HMCXOM), KIIACCHYECKOE
OIpEeIeTICHUE BEPOSITHOCTH CIIy4aifHOTO COOBITHS, ONIEpalliy HaJ CITy4YaiHBIMU COOBITUSIMH;

® [IPEJCTaBIATh HH(POPMALIMIO C IOMOIBIO KPYToB Dilnepa;

e pemath 337a4M Ha BEIYMCICHUE BEPOSTHOCTHU C TIOACYETOM KOJMUYECTBA BAPHAHTOB C MOMOIIHI0 KOMOWHATOPHKH.

B noBceaHeBHOI )KM3HM ¥ PU U3YYEHHUH PYTUX MPeIMETOB:

® U3BJIEKaTh, MHTEPIIPETUPOBATH M MpPeoOpa3oBBIBaTh MH(POPMAIUIO, NPEACTABICHHYIO B Ta0lMIax, Ha AWarpamMmax, rpadukax, OTpakarollyio
CBOMCTBa M XapaKTEPUCTHKH PEAIbHBIX POLIECCOB H SBICHUIA;

® ONpeAeNiATh CTAaTUCTHYECKHE XapaKTEPHCTHKH BBIOOPOK IO TalOiMIaM, AuarpaMmam, rpadukam, BBIIOJHATh CPaBHEHHE B 3aBUCHMOCTH OT IIEJIH
pelueHus 3a1a4u;

¢ OLCHHUBATH BEPOATHOCTH PCAJIbHBIX COOBITUH U SABJICHUM.

BbIHyCKHI/IK MOJIYYUT BO3MOKHOCTH HAYIUTCHA

- TO3HAKOMHTHCS C MO3UIIMOHHBIMU CHCTEMaMH CUUCIICHHS ¢ OCHOBAaHHUSAMH, OTJINYHBIMH OT 10;

-yriyOuTh 1 pa3BUTh NPEACTABICHUS O HATYPaJIbHBIX YMCIIAX M CBOWCTBAX JEITMMOCTH;

-HayYUTHCS MCIIOJIb30BaTh MPUEMBI, PAMOHATM3UPYIONINE BRIYUCICHHS, TPHOOPECTH MIPUBBIYKY KOHTPOJIUPOBATH BBIYUCIICHUS, BEIOUPAs TTOAXOSMIINAN 115
CHUTYaIHH CII0CO0;

-pa3BUTH MPEJICTABICHUE O YMCIIC M YUCIOBBIX CUCTEMaX OT HATYPaJIbHBIX J0 JACHCTBUTEIHHBIX YHCEI; O POJIHM BEIYMCIICHUI B YEIOBEUECKOW MPAKTUKE;
-pa3BUTh U yrIIyOUTH 3HAHHA O AECATHYHOM 3aIiCH ICHCTBUTEIBHBIX YuceN (IEPHOANIECKUE U HEEPHOANYECKUE IpOoOH);

-TIOHATh, YTO YHCIOBBIE JaHHBIC, KOTOPBIE HCIONB3YIOTCS Ui XapaKTEPUCTHKH OOBEKTOB OKPYKAIOIIETO MHUpA, SBISIOTCS NPEHUMYIIECTBEHHO
NpUOIIDKCHHBIMU, YTO 110 3alUCH INPUOMKCHHBIX 3HAYCHUH, coJepikamuxcs B MHOOPMALMOHHBIX HCTOYHHMKAX, MOYKHO CYAUTh O IIOTPEHIHOCTH
PUOIINKCHNUS;

-IIOHATH, YTO MOTPEIIHOCTH PE3YJIbTaTa BHIYMCICHHS JOJKHA OBITh COM3MEPHMA C TIOIPEITHOCTHIO MCXOAHBIX JTAHHBIX.

-BBITIOJHSTH MHOTOIIIATOBEIE MPE0OPA30BaHUS PALIMOHATBHBIX BBRIPAKEHUH, TPUMEHSS IMUPOKUI HAOOp crioco00B U MPUEMOB;

- IPUMEHSTH TOKJECTBEHHBIE TIPE0OPa30BaHU TSI PEIICHHS 3a]]a4 U3 PAa3IUNYHBIX Pa3/esioB Kypca;

-ACIOJIb30BaTh HIMPOKUH CIEKTP CHEHUAIBHBIX MPUEMOB DEIHICHHsS YPAaBHEHHWH M CHUCTEM YpaBHEHHI; yBEPEHHO IMPHMEHSThH ammapaT ypaBHEHHH M
HEPaBEHCTB VIS PEIICHHs Pa3HOOOPa3HbIX 3a/1a4 U3 MaTEMAaTHKH, CMEXHBIX ITPEMETOB, PEalIbHOI MPAKTUKU

- OCBOUTH pa3HO00pa3HbIe MPUEMBI T0KA3aTEILCTBA HEPABEHCTB;

- IPUMEHSATH rpaduIecKre MPeACTaBICHUS IJIsl NCCIIeIOBAaHNUS HEPABEHCTB, CUCTEM HEPABEHCTB, COECPIKAIINX OyKBEHHBIE KO3 (DUITUECHTHI,

- IPUMEHSTH ammapar HepaBeHCTBA IS PELICHUS pa3HOOOPa3HBIX MAaTEMAaTHYECKUX 33/1a4, 33/1a4 U3 CMEXKHBIX ITPEMETOB U NPAKTUKY;

- pa3BHUBaTh MPEJICTABICHHE O MHO)KECTBAX;

- pa3BUBATh MPEJICTABICHUE O YHCIIE M YHCIOBBIX CHCTEMaX OT HATypPAJIbHBIX JI0 IEHCTBUTENBHBIX YMCEIT; O POJIM BEIYUCICHUHA B IPAKTUKE;

- pa3BUBATh U YIIIyOUTh 3HAHUSA O JECATUYHON 3aIHCH ICHCTBUTEIBHBIX YnCell (TIEPUOJMUECKUE U HETIEPHUOIMIECKIE Tpoon);

IPOBO/IUTH HCCIICIOBAHUS, CBA3aHHBIE C N3yYCHUEM CBOWMCTB (DYHKIHI, B TOM YHCJE C MCIIOJIb30BAHUEM KOMIIBIOTEpA; Ha OCHOBE TPa()MKOB M3YUEHHBIX
(bYHKIMIA CTOUTH OoJiee CIIOKHBIE rpadUKH (KyCOYHO-3aJaHHBIE, C "BBIKOJIOTHIMU" TOYKAMU H T. I1.);

- UCTIOJIK30BaTh (DYHKIIMOHAJIBHBIE TPEICTABICHUS M CBOMCTBA (DYHKIMHN JIJIsl pEIICHHUS] MaTeMAaTUIECKHX 3a/1a4 U3 Pa3IMYHbBIX Pa3/IeoB Kypca.



- pemiath KOMOWHUPOBAHHEIC 337a4d C MPUMEHEHHEM (OPMYJI N-Tro WICHAa W CyMMBI NIEPBBIX YWICHOB apu(METUICCKOW M IeOMETPUIECKON MPOrpeccui,
MIPUMEHSIS IPU 3TOM armapaT ypaBHESHUI U HEPABCHCTB;

- TOHUMATh APUPMETUYCCKYI0 M TEOMETPHYECKYIO MPOTPEeCcCHH KakK (YHKIUU HATYpaJbHOTO apryMEHTa; CBSI3bIBATh apU(PMETHUYECKYIO MPOTPECCHIO C
JMHEWHBIM POCTOM, TEOMETPUYECKYIO - C SKCIIOHCHITUAILHBIM POCTOM.

- TPHOOpPECTH TEePBOHAYAIBHBIA OIBIT OpPraHW3aIllMd cOOpa JaHHBIX IMPU IMPOBEACHUU OINpPOCca OOIIECTBEHHOTO MHEHHWS, OCYIICCTBISATh WX aHaJW3,
MIPEJICTABIIATh PE3YJIBTATHI OMPOCa B BUC TAOJHIIBI, TUATPAMMBI,

- HAYYHUThCS IPUBOUTH COJICPIKATEIIbHBIC IPUMEPHI UCIIOIB30BAHMUS JIJISl ONTUCAHUS JTAHHBIX.

-IPUOOPECTH OTIBIT MPOBEACHUS CIyYAHBIX YIKCIICPUMEHTOB, B TOM YHCJIE C TIOMOIIHI0 KOMITBIOTEPHOTO MOJICIIMPOBAHUS, UHTEPIPETAIIMH UX PE3YJIbTATOB.
-HAYYHUTHCS HEKOTOPHIM CIICIIUATBHBIM IPHEMaM PEIIeHUs KOMOMHATOPHBIX 33]1a4.

- TMOHSTh, YTO YHCIIOBBIC JAHHBIC, KOTOPBIC HCIIOJNB3YIOTCS JUISI XapaKTEPUCTUKA OOBEKTOB OKPYKAIOMIETO MHPA, SBISIOTCS IPEUMYIIESCTBEHHO
NpUOIMKEHHBIMU, YTO IO 3aMUCH NPHOMMKEHHBIX 3HAYCHUH, COJACPKAIIMXCS B HH()OPMAIMOHHBIX HMCTOYHHKAX, MOXHO CYIUTh O IOTPEIIHOCTH
MIPUOJIMKEHUS

- MIOHSATH, YTO MOTPEIIHOCTH PE3YJIbTaTa BEIYUCICHUN JOHKHA OBITh COM3MEPUMA C TIOTPEITHOCTHIO UCXOTHBIX JIAHHBIX.

2. Coep:kanue y4eOHOI0 nmpeamera:
7 kaacc

BrogHoe moBTOpPEHME

[ToBTOpEHNE OCHOBHBIX pa3AeioB Kypca MaTeMaTHKH SH 6 KJIacCOB.

JlelicTBUTEIbHbIE YHCJIA

Hatypanbuble uucna u aeictBus ¢ HUMU. JlenmuMocTh HaTypalibHbIX uucen. llpusnaku nenumoctu Ha 2, 3, 5, 9, 10. IIpocThie M cocTaBHbIE YHCIIA.
Pa3noxxeHne HaTypallbHOTO YKCiIa Ha MPOCThle MHOXKUTENH. [lenenue ¢ octaTkoM 1enbix yrcen. OObIKHOBEHHBIE APOOU U AecATUYHBIE ApoOu. beckoHeuHbie
MEPUOJNYCCKHE W HEMCPUOIUYCCKUE JIeCATUYHBbIE ApoOu. JIeWCTBUTENbHBIC 4YHCIIa KaKk OCCKOHEUHBIC JECATUYHBIE JapoOM (TEepUOJMYECKUE U
Henepuoaunueckue). Ilonstue o0 wuppauuoHanbHoM uucie. JlecaTuyHble NPUOIMKEHHUS HUppAlUOHAIbHBIX 4ucel. CpaBHEHUE JEHCTBUTEIBHBIX
quceln, apugpmemuueckue oeticmsusi Hao Humu. JJnuna orpeska. KooparHatHas ock. JTaribl pa3BUTHS YUCIIA.

AnreOpanyeckne BbIpaKeHUs

Oonounensvt u MHO204NEHbL

UYucnossle U OyKBeHHbIE (aIredpanyeckue) BolpakeHus. YnucinoBoe 3HaueHne OyKBeHHOTO BbIpaxkeHus. [lonsTue oqHouwiena. CTaHAapTHBINA BUJ OJHOUYICHA.
[TomoGHbIe ogHOWIEHBI. ClI0KEHHE U BBIYUTaHUE OJHOYICHOB, YMHOKEHHE OJJHOWICHOB, BO3BE/ICHIE OJIHOWICHA B HATYpPAJIbHYIO CTENeHb. Jlenenue
OJTHOYJICHA Ha OJIHOYIEH. MHOTOYJIEH, CyMMa U pa3HOCTh MHOTOWJICHOB, IPOU3BEACHHUE OJTHOUIICHA HA MHOTOYJIEH, MPOU3BEACHHE MHOTOuIeHOB. CTerneHb
MHorowieHa. L{enoe BbIpakeHHe U €ro YMCIIOBOE 3HaUeHUE. T0XKAECTBEHHOE PaBEHCTBO IEJIBIX BHIPAKCHUH.

Dopmyvl COKPAUWEHHO20 YMHONCEHUSL

KBagpar cymmbl U pazHoctu. BreiieneHne MOTHOTO KBajpara B KBagpaTHOM TpexwieHe. Popmyna pasHOcTH KBajapartoB. Kyd cymMMmbl u kyO pa3HOCTH,
dopmyra cyMMbl KyOOB U pa3HOCTH KyOoB. [Ipumenenne Gpopmyn cokpalieHHOTO YMHOKeHUs. Pa3noskeHrne MHOrouieHa Ha MHOYKUTEIH.

Aneebpauueckue opobu



AnreOpanueckue qpodu U UX CBOMCTBA, COKpAICHHE poOeid. AprudMeTHIeCKHE NSHCTBHUS HA/l areOpandecKuMu Ipo0sMu. ParimoHanbHbIe BRIPAKEHUS, KX
npeoOpa3oBaHUg U YHUCIOBOE 3HaueHHe. J[omycTMMble 3HAYEHHUS MEPEMEHHBIX, BXOJSIIMX B aireOpandeckue BbIpaKEHUS. TOXKIECTBEHHOE PaBEHCTBO
palMOHAIBHBIX BBIPAKECHUH.
Cmenens ¢ yenvim nokazamesnem
CreneHb ¢ 1enbIM ToKaszareneM u e€ cBoiictBa. CtanmapTHeid Bu uncia. [IpeoOpa3zoBanne panoHaIbHBIX BRIPAKEHUHN, 3aITUCAHHBIX C TIOMOIIBIO CTETICHU
C LEJIBIM [TOKA3aTEJIEM.
JIuHeliHbIe ypaBHEHHS
Jlunetinvle ypagueHus ¢ 0OHUM HeU38eCMHbBIM

VYpaBHEHHsI TEPBOM CTEMEHH C OJHUM HEHU3BECTHBIM. JIMHEWHBbIE ypaBHEHUs C OJHUM HEU3BECTHBIM. PEIllIeHHE JIMHEWHBIX YPAaBHEHUW C OJHUM

HEU3BECTHBIM. Penienue 3a1au ¢ moMoIbIO JIMHEHHBIX YPaBHEHUH.
Cucmembl TUHEUHbIX YDABHEHULL
VYpaBHEeHUsI MEpBOM CTENEHU C JBYMsi Heu3BeCTHbIMU. CHcTeMa ypaBHEHUW, PEIICHHS CUCTEMbl. PaBHOCHIIBHOCTh YpaBHEHUW U CHUCTEM YpPaBHEHUHU.
Cucrema NByX JIMHEWHBIX YPaBHEHHUU C JABYMSI NIEPEMEHHBIMH, PEIICHHUE CHCTEM JIBYX JIMHEWHBIX YPAaBHEHHU C JBYMSI HEM3BECTHBIMH IOJICTAHOBKOWU U
anreOpanvyeckiM CI0KEHUEM.
HTorosoe noBropeHue

8 kiacc.

Ipocreitme pynknun u rpaduku. KBagparabie KopHu.

Ilpocmetiwue gpynkyuu u epaguxu.
Yucnossie HepaBeHCTBA. MHokecTBa uncen. OyHkius, rpaguk pyHkiun. OyHKIUU y = X, y = X2, , ©X CBOMCTBA U IpaduKH.
Keaopammnwie kopnu.
KBanpathslii kKopeHb, apupMeTHUECKU KBAaAPATHBIA KOPEHb, MPUOIMKEHHOE BBIUMUCICHHE KBAJpPaTHBIX KOPHEW, CBOMCTBA apu(PMETUYECKUX KBaJpaTHBIX
KOpHEH, MpeoOpa3zoBaHne BBIPAKEHHH, COJEPKALINX KBapaTHbIE KOPHH.
KBaapaTHble 1 panMoHaJIbHbIe YPABHEHUS
Keaopammnuie ypasnenus
KBagparusiii Tpexunen. KBagparHoe ypaBuenue. Teopema Buerta. [IpuMmenenne kBaipaTHbIX ypaBHEHUH K PEIICHUIO 3a]1a4.
Payuonanvuvie ypasnenus
PanmonansHoe ypaBHenue. bukBaapatHoe ypaBHeHHe. Pacmanaroieecss ypaBHeHHe. YpaBHEHHE, OJJHA YacTh KOTOPOro anreOpanueckas ApoOb, a apyras
paBHa Hy:;10. Pemienne 3a1a4 mpy NoMoIy palloOHAIbHBIX YPaBHEHUH.
JIuHeliHas1, KBaAPaTUYHASA U APOOHO- JIMHeHHAs1 (PYHKIUH
Jluneunas gpynxyus.
[Ipsimast mponopioHaibHas 3aBUCUMOCTD, Tpaduk pyHkuuu y = kx. JIunelinas ¢pynkuus u ee rpadux. PaBHoMepHOE ABMXEHHUE.
Keaopamuunas ynxyus

KBanpatuunas ¢pyHkius u ee rpaduk.
JlpobHo- nunevnas yHxyuu.
ObpatHas nponopiroHanbHOCTh. CBoiicTBa QpyHKIMHu . ['unepbona.
CucreMbl pallMOHAJIbHBIX YPaBHEHU

Cucrembl pallMOHAIbHBIX ypaBHEHUW. CUCTEMbl ypaBHEHUH MEPBOM U BTOpPOHM cTeneHu. PemieHue 3a1ad mpu MOMOIIM CUCTEM ypaBHEHUM MEpPBOM U
BTOPOM CTETIEHH, CUCTEM PAallMOHAIBHBIX YpaBHEeHUH.I padndaecknii criocol penieHus: CuCTeM ypaBHEHHHA



I'paduueckuii criocod pemeHus: CHCTEM IBYX YPaBHEHHH C ABYMSI HEM3BECTHBIMH U UCCIICIOBAHUS CUCTEMBI IBYX YPaBHEHUI MEPBON CTETIEHU C IBYMSI
HEU3BECTHBIMU. Pellienne cucteM ypaBHEeHM U ypaBHEHUH rpaduueckuM criocoOoM. PerieHre ypaBHeHUH B 1I€IbIX YUCIIaX.
DJIeMeHThI CTATHCTHKH M TEOPUH BepOSTHOCTEM
CO6op ¥ rpynnupoBKa CTAaTUCTUYECKHUX JaHHBIX. HarmnsaHoe npeacraBieHne cTaTUCTUYECKON HH(OpMaIuy.
IloBTOpPEHME
9 kJaacce

JInHeliHbIe HEPABEHCTBA € OJHUM HEM3BECTHBIM

HepaBeHcTBa niepBoii CTENIEHU C OJTHUM HEU3BECTHBIM, IIPUMEHEHHUE TPa(hUKOB K PEIICHUI0 HEPABEHCTB MEPBOM CTEIICHU C OJHUM HEH3BECTHBIM, JTUHCIHHBIC
HEPaBEHCTBA C OJJHUM HEU3BECTHBIM, CUCTEMbI JIMHEHHBIX HEPABEHCTB C OAHUM HEU3BECTHBIM

HepaBeHncTBa BTOpPOi CTENeHU ¢ OAHUM HEU3BECTHBIM

[loHsiTHE HEpaBEHCTBA BTOPOW CTENEHU C OJJHUM HEU3BECTHBIM, HEPABEHCTBA BTOPOU CTENEHHU C MOJIOKHUTEIbHBIM JUCKPUMUHAHTOM, HEPABEHCTBA BTOPOM
CTENEHU C JUCKPUMUHAHTOM, PAaBHBIM HYJK, HEPABEHCTBA BTOPOM CTENEHH C OTPHULATEIBHBIM JUCKPUMUHAHTOM, HEPABEHCTBA, CBOJAIIMECS K
HEpPaBEHCTBAM BTOPOI CTENEHHU.

PauunonajbHbIe HEPaBEeHCTBA

Meroa UHTEpPBATIOB, PEILICHUE PAlMOHAIBHBIX HEPABEHCTB, CUCTEMbI PallMOHATIBHBIX HEPABEHCTB, HECTPOTHUE PallMOHAIbHbIE HEPABEHCTBA.

Kopens crenenu n

CaoiicTBa GpyHKIIMU y = X", rpaduk QyHKIUH Yy = X", IOHATHE KOPHS CTENIEHU #, KOPHU YETHON U HEUETHOM cTeneHel, apupMeTHUeCKUil KOPeHb, CBOMCTBA
KOpPHEH CTENEHH /1, KOPEHb CTENICHH /1 U3 HATyPAJIbHOTO YUCJIA.

ITocaenoBaTe ILHOCTH

[ToHsITHE YHWCIIOBOW TMOCIIEIOBATEILHOCTH, apu(MEeTHUeCKass MPOrpeccus, CyMMa # TMEPBbIX WICHOB apU(METHYCCKOW TMPOrPEeCCUH, TIOHATHE
reOMETPUUECKOM MPOTPECCHH, CYyMMa 71 TIEPBBIX WIEHOB Fr€OMETPUYECKO MPOrpeccuu, 0ECKOHEUYHO YOBIBAIOIIas T€OMETPUUECKOI Mporpeccuu
IpubéaukeHHbIE BHIYUCIECHUS

AOcomnoTHas BeJIMYMHA YKCTia, a0COMIOTHAS OTPEIIHOCTD MPUOIMKEHNS, OTHOCUTENbHAS TOTPEIIHOCTh MPUOTMKEHHUS.

DJieMeHThl KOMOMHATOPUKH M TEOPHHU BEPOSITHOCTH

[Tpumepsl KOMOMHATOPHBIX 3a/1a4, IEPECTAHOBKH, Pa3MEIICHHUS.

IToBTOpPEHHE

3. TemaTnyeckoe NVIAHKPOBAHUE

BocnurarensHbIi TOTEHIMAT JAHHOTO Y9€OHOTO TpeaMeTa 00eCIIeUnBaeT pealln3aluio CIEAYIONINX EJIeBbIX TPHOPUTETOB BOCIIUTAHUS 00yJarOIINXCS
OCHOBHOT0 00111eT0 00pa3oBaHusl.
OcCHOBHBIE HANpPaBIICHUS BOCIIUTATEILHON AEATEIbHOCTH:
I'paxxnanckoe BOCIHUTAHUE;
[TaTpuornyeckoe BocnuTanue u (OPMUPOBAHUE POCCUNCKOMN NICHTUIHOCTH;
JIlyxOoBHOE ¥ HpaBCTBEHHOE BOCITUTAHUE JIETEl HA OCHOBE POCCUHUCKUX TPAAUIIMOHHBIX IIEHHOCTEH;
[TpuobuieHue aeTel K KyIbTYpHOMY Hacleauro (DCTeTUYECKOE BOCITUTAHHE);
[Tomynsipusanus HaydHbIX 3HaHMM cpenu aere (LleHHoCTH HayYHOTO MO3HAHUS);
®dusnueckoe BOCIUTAaHHE U (POPMHUPOBAHUE KYIIBTYPHI 310POBbS;
TpynoBoe BocnuTanue u npodeccruoHalbHOEe CaMOOTIpeIeNICHUE;

Nk W=



8. DKOJIOrM4ecKoe BOCIUTAHNE

7 kaace
Ne HaunmenoBanue paszeina, TeMbl KommuecTBo yacos OcHoBHbIE HaIlpaBJICHUs
/11 BOCITUTATEIILHOU
4 gaca B HEJIETIIO 3 yaca B HEJIEIIO
JCSATEIIbHOCTH

BBoaHoe noBTopenue 8 5

1 IloBTOpEHUE 7 4 1,2,3

2 BxoHas KOHTposbHASI paboTa 1 1 5,6
JlelicTBUTEJIbHBIE YHCJIA 21 17

3 HarypanbHble yncia 5 4 3.4

4 PammmonanbHbIe ynciaa 5 4 3,45
JlelicTBUTENIbLHBIC YHCIA 11 9 6,7,8
AnredOpanyeckne BbIPaKeHUs 64 58

6 OnHOYJICHBI 8 8 1,23

7 MHoOro4jaeHsl 14 15 4,5,6

8 PopmyJibl COKPALLIEHHOTO YMHOXKEHUS 16 14 7,8

9 AnreOpanyeckue 1poou 19 14 4,5,6

10 CreneHs ¢ 1EeJIbIM [M0Ka3aTelIeEM 7 7 1,2,3
JluHeliHbIe ypABHEHMSI 26 16

11 Jlunelinble ypaBHEHUSI C OJJHUM HEU3BECTHBIM 8 6 4,5,6

12 CucTtembl TUHEHHBIX YpaBHEHUN 18 10 1,2,3,4
HTorosoe noBropenue 17 6

13 IToBTOpeHne 16 5 4,5,6,7,8

14 Wrorosas koHTpoJsibHas paboTa 1 1 1,2,3

8 kiace




No HaumenoBanue paznena, TeMbl KonnuecTBo yacos OcHoBHbIE HaIpaBlICHUS
/i BOCIUTATEIbHOM
4 yaca B HEENIO 3 yaca B HEJIEIIO ACATCILHOCTH

IToBTOpEHUE 4 4

1 IToBTOpEeHME MaTepuaa 3a Kypc 7 Kjacca 3 3 5,6

2 BxojHast KOHTpoJsibHas paboTa 1 1 5,6
Ipocreiimme pynknun. KBagparubie KOpHH. 29 27

3 DYHKIIUH U UX TpadUuKu 9 9 1,2,3

4 OyHKIMH y=X, y=X2, y=1/X 9 9 1,2,5

5 KBanparHubie KopH1 11 9 2,3,4
KBaapaTrnble U panuoHa/ibHble YpPaBHEHUS 33 29
YpaBHeHHs

6 KBanparHbsie ypaBHeHUS 15 15 3,4

7 PanyoHnanbHbIe ypaBHEHUS 18 14
JInHeiiHas, KBaJIpaTH4HAasI )/ | JApOOHO- 28 22
panuoHaJbHble QYHKIIUN

8 Jluneiinas QyHkius 9 9 1,2,5

9 KBanparnunas QyHkims 11 7 1,2,5

10 Jpo6HO- nmuHelHas GYHKIS 8 6 2,34
CucTeMbl PAIMOHAJIbHBIX YPABHEHHU I 29 16

11 CucreMbl palliOHaIbHBIX YPABHEHUM 13 9

12 Fpa(bnqecicnﬁ CIoco0  pemieHus  CHCTEM 16 7
ypaBHEHUN
IToBTOpEeHUE 13 4

13 HTtoroBoe nmoBTopeHue Kypcea aareOpsl 8 kiacca 12 3 1,2,5

14 Wrorosas KoHTpoJibHAs paboTa 1 1 2,34

9 Kiacce




No HaumenoBanue paznena, TeMbl KonnuecTBo yacos OcHoBHbIE HaIpaBlICHUS
/i BOCIUTATEIbHOM
4 yaca B HEENIO 3 yaca B HEJIEIIO ACATCILHOCTH
IloBTOpEeHuUe 4 3
1 IToBTOpEeHUE 3 2 1,2,3
2 Bxonnast quarnocrtuueckasi pabora 1 1 3,5.8
HepaBencrBa 32 21
3 JIvHelHbIe HepaBeHCTBA ¢ OJJHUM HEU3BECTHBIM 10 5 1,2,3
4 HepaBencrBa BTOpoOH  CTEmEHW C  OJHHUM 10 6 3,5,8
HEW3BECTHBIM
5 PanyonasibHble HEpaBEHCTBA 11 8 5,6
CreneHb YucJa 21 13
6 DyHKIMA y=X" 3 2 3,4,5
7 Kopensb crenenu n 18 11 5,6
IMocaenoBaTeabHOCTH 18 11
8 Ywucaopas noClIeq0BaTeIbHOCTD 3 2 1,2,3
9 Apudmerraeckast Iporpeccus 6 4 3,5,8
10 I'eomeTpuueckas nporpeccus 9 5 3,4,5
Tpuronomerpuueckune popmyJibl 31 18
11 Yroi u ero Mepa 6 1 1,2,5
12 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC yria 25 17 5,6
JyieMeHTbl  NPUOJMKEHHBIX  BbIYHCJIEHMI,
CTATHUCTUKH, KOMOMHATOPMKM M TeEOPHUH
BEPOSATHOCTH 18 18
13 [Tpubnmkenue yncen 5 5 3,4
14 OmnucarenbHas CTaTUCTHKA 2 2 1,2,3
15 Komb6unaropuka 4 4 3,5.8
16 BBenenue B Teopuio BEpOSITHOCTEN 7 7 3,4,5
IloBTOpEeHuUe 8 15
17 IToBTOpEeHUE 3 5 345
18 I'onmoBast KOHTpOIbHAS paboTa 1 1 5,6
19 HtoroBoe noBTopeHmne Kypca 4 9 5,6







