MyHuumnnajabHoe 010/1:KeTHOe 00111e00pa30BaTeIbHOE YUpPeKIeHue
“Tar. SIHNTHIKOBCKAas1 OCHOBHAsI 0011e00pa30BaTe/IbHAs HIK0JIA”
JlauieBCcKOro MyHMIMNAJBLHOTO paiiona PecnmyOauku Tarapcran

AHHOTAIIUA
K pafoueii mporpamme no npeamery «MaremMaTuka»
HA YPOBEHb OCHOBHOT'0 00111ero 00pa3oBaHus
(5-9 kmacent PI'OC) Ha 2021 — 2022 yuedoHBIii To]

[Inanupyemsble pe3yabTaThl OCBOCHUS Y4eOHOIO MpeaMeTa

JINYHOCTHBIE pe3yJbTaThbl OCBOCHUA OCHOBHOM 06pa30BaTeJ’leOﬁ nmporpammalI:

1. Poccuiickas rpaxkaaHckas MACHTUYHOCTD (MAaTPUOTHU3M, yBakeHUe K OTeuecTBy, K MPOIJIOMY U HACTOSIEMY MHOTOHAIlMOHAILHOTO Hapo/a
Poccun, 4yBCTBO OTBETCTBEHHOCTH W Jloara mepen PoauHol, uaeHTHdukanus ce0s B KadecTBe rpaxaaHuHa Poccuu, cyObEeKTHBHAs 3HAUUMOCTh
UCIOJIBb30BAaHUS PYCCKOIO S3bIKA M SI3BIKOB HapoJ0B Poccuu, oco3HaHMe M OLIyNIEHHWE JIMYHOCTHON CONPUYACTHOCTH CyAbOE€ pPOCCHHCKOrO Hapoza).
Oco3HaHKe YTHUYECKON NMPUHAIEKHOCTH, 3HAHUE UCTOPHH, SA3bIKA, KYJbTYpbl CBOETO HAPOJa, CBOETO Kpas, OCHOB KYJIbTYPHOI'O HaclIeUsl HAPOJIOB
Poccun u yenoBeuecTBa (MIEHTUYHOCTD Y€JIOBEKA C POCCUHCKON MHOTOHAIIMOHAIBHON KYJIbTYPOH, COMPUYACTHOCTh UCTOPUH HApOAOB U TOCYAapCTB,
HaxXOJUBIIMXCSA Ha TEPPUTOPUM COBpeMEeHHOW Poccum); MHTEpHOpH3anus T'yMaHUCTHUYECKHMX, JEMOKPAaTMYECKHX W TPaJULMOHHBIX LEHHOCTEN
MHOTOHAIIMOHAJIBHOTO POCCHHCKOro odmecTtBa. OCO3HAaHHOE, YBaKUTEIBHOE U JOOPOXKEIATeIbHOE OTHOIIEHUE K HUCTOPHUH, KYIbTYpE, PEJIUTHH,
TpajuLUsAM, A3bIKaM, LIEHHOCTSAM HaponoB Poccun n HaponoB Mupa.

2. T'OTOBHOCTh U CHOCOOHOCTH OOy4YalOIIUXCSl K CaMOPa3BUTHIO M CaMOOOpa30BaHHIO Ha OCHOBE MOTHMBAIMM K OOYYEHHIO U IMO3HAHUIO;
TOTOBHOCTb M CIIOCOOHOCTHh OCO3HAHHOMY BBIOOPY M IMOCTPOEHUIO JAJIbHEHIEeH WHANBUIYAIBHON TpaeKTOpuKu 00pa30BaHus Ha 06a3e OPUEHTHPOBKH B
Mupe npodeccuii U npohecCHoHaATbHBIX MPEANOYTEHNUN, C YIETOM YCTOMUMBBIX TO3HABATEIbHBIX HHTEPECOB.

3. Pa3BuTOe MOpajgbHOE CO3HAHHE M KOMIIETEHTHOCTh B PEIIEHHUH MOPAIbHBIX MpoOJIeM Ha OCHOBE JMYHOCTHOrO BbIOOpa, (hopMupoBaHHE
HPAaBCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MOBEJIEHUS, OCO3HAHHOI'O M OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHBIM IOCTYIKaM (CIOCOOHOCTH K
HPABCTBEHHOMY CaMOCOBEPIIEHCTBOBAHHIO; BEPOTEPIUMOCTb, YBaKUTEIBHOE OTHOLIEHHE K PEJIMTHMO3HBIM YYBCTBAM, B3IUIAJaM JIIOAEH MM HX
OTCYTCTBMIO; 3HAHHE OCHOBHBIX HOPM MOpaIM, HPABCTBEHHBIX, JYXOBHBIX HJEAJOB, XPaHHUMBIX B KYJIbTYpHBIX TpaaulMsx HapoaoB Poccuu,
TOTOBHOCTb Ha UX OCHOBE K CO3HATEIbHOMY CAMOOTPAaHHUYEHHUIO B MOCTYIKAX, MOBEJIEHUH, PACTOUUTEILHOM MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTH
IPEICTaBIEHNH 00 OCHOBAX CBETCKON OTHUKH, KyJIbTYPhI TPAMIMOHHBIX PEUTHH, UX POJIM B Pa3BUTHHU KYJITYPhl U HCTOPUH POCCHY U 4eI0BEYECTBa,



B CTAaHOBJICHUU TPa)KJTAHCKOTO OOINECTBA U POCCUHCKON TOCYTapCTBEHHOCTH; NMOHMMAaHWE 3HAYCHHS] HPABCTBEHHOCTH, BEPhI M PEIMTUU B KU3HU
yenoBeKka, ceMbd U obuiectBa). CHopMHUpPOBAaHHOCTH OTBETCTBEHHOI'O OTHOIICHUS K YUCHHIO; YBaKUTEIHHOIO OTHOLICHHS K TPYAY, HAJIMYHE OIbITa
y4acTHsi B COLUMAIBHO 3HAYUMOM Tpyae. Oco3HaHHE 3HAUYCHHS CEMbU B JKU3HU YEJOBEKAa W OOIIECTBA, MPHUHATHE IIEHHOCTH CEMEWHOW KHU3HHU,
YBaXXHUTEIbHOE U 3a00TIUBOE OTHOILLIEHUE K YJICHAM CBOEH CEMbH.

4. CdopMUPOBaHHOCTH I[EIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd H OOIIECTBEHHOM
MPAKTUKHU, YIUTHIBAIOIIETO COLUAIbHOE, KYJIbTYPHOE, 3bIKOBOE, TyXOBHOE MHOTOO0OPa3nue COBPEMEHHOI'O MUPA.

5. Oco3HaHHOE, YBOXXUTEIBHOE U 100OpOXKeIaTeIbHOE OTHOLICHUE K IPYTrOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYIbTYpE, S3BIKY, BEpE,
rpa)xIaHCKON MO3ULKU. ['0OTOBHOCTH U CIIOCOOHOCTH BECTH JAMAJIOT C IPYTUMH JIIOAbMH U JOCTUTAaTh B HEM B3aUMOIIOHUMaHUs (MIeHTU(dUKausa ce0st
KaK TOJIHOTPABHOTO CyOBEKTa OOILIEHHS, TOTOBHOCTh K KOHCTPYHPOBAHMIO 0Opa3a mapTHepa IO JUalory, TOTOBHOCTh K KOHCTPYHPOBAaHHIO 0Opasza
JOMYCTUMBIX CIIOCOOOB IMAJIora, TOTOBHOCTh K KOHCTPYUPOBAHHIO MIPOIECCa TUANOTa KaK KOHBEHIIMOHUPOBAHUSI MHTEPECOB, IPOLIEAYP, TOTOBHOCTh U
CIIOCOOHOCTH K BEICHHUIO TIeperoBopoB). 6. OCBOCHHOCTh COIMAIBLHBIX HOPM, MPABWII MOBEICHUS, POJICH U (OPM COIHAIBHON XU3HU B TPYIIIAX U
cooO1recTBax. YyacTue B IIKOJIBHOM CaMOYIPABJICHUU M OOIIECTBEHHOW KMU3HHM B MpeJesiax BO3PACTHBIX KOMIIETEHIIMM C Y4eTOM PEerruOHaNIbHBIX,
ATHOKYJIBTYPHBIX, COIUATBHBIX U IKOHOMHYECKUX OCOOCHHOCTEH ((POopMHUpOBaHME TOTOBHOCTH K YYACTHIO B MPOIECCE YIOPSIOYCHUS COIUATBHBIX
CBSI3€H U OTHOIICHHIA, B KOTOPbIE BKIIOYEHBI U KOTOPbIE (JOPMUPYIOT CaMHU y4allUecs; BKIIOYEHHOCTh B HEMOCPEICTBEHHOE IPaKIAaHCKOE ydacTue,
TOTOBHOCTh Y4aCTBOBAaTh B KU3HENEATECIBHOCTH MOJAPOCTKOBOIO OOIIECTBEHHOTO O0BEAMHEHUS, IPOIYKTUBHO B3aMMOICUCTBYIOIIETO C COLMATIBLHON
Cpeloil U COIMAIbHBIMU MHCTUTYTaMU; HACHTU(UKAIMs cedsl B KaueCcTBE CyObEKTa COLMAIBHBIX MPeoOpa3oBaHMil, OCBOGHHWE KOMIIETEHTHOCTEH B
cdepe OpraHu3aTOPCKON ACITEILHOCTH, WHTCPUOPU3ANNS IIECHHOCTEH CO3UIATCIIFHOTO OTHONICHHS K OKPY)KAIOIIeH JeHCTBUTEIHHOCTH, IEHHOCTEH
COLIMAJILHOTO TBOPYECTBA, [IEHHOCTH MPOIYKTUBHOM OPraHU3aIli COBMECTHOM NEATEIBHOCTH, CaMOpealIM3allui B TPYIIE U OPraHU3aIiH, [IEHHOCTH
«Ipyroro» Kak paBHOMPABHOTO MapTHepa, (GOPMHUPOBAHHUE KOMIETCHIIMN aHalIM3a, MPOCKTUPOBAHMS, OPraHHU3allUU JeATEIBLHOCTH, pediekcuu
W3MEHEHHUH, ClIOCOO0B B3aMOBBITOJIHOTO COTPYAHUYECTBA, CIIOCOO0B peanu3alui COOCTBEHHOTO JTMAEPCKOT0 MOTEHINAA).

7. ChopMUpPOBAaHHOCTH LIEHHOCTH 3JI0POBOTO M 0€30IMacHOro o0pasa KU3HU; WHTEPUOPHU3AIIHS MPABUI UHAUBUIYATLHOTO M KOJUIEKTHBHOTO
0€301MacHOTO MOBEECHUS B UPE3BbIUAWHBIX CUTYAIUAX, YTPOXKAIOIINX KU3HU U 3J0POBbIO JIFOJIEH, MPaBWII MOBEJACHHS Ha TPAHCIIOPTE U Ha JOPOTaXx.

8. Pa3BUTOCTH 3CTETUYECKOrO CO3HAHMS YE€pPe3 OCBOEHUE XYJO0’KECTBEHHOrO Haciequsi HapoJoB Poccuu m Mupa, TBOPUECKOW AESATEIbHOCTU
ACTETUUYECKOTO XapakTepa (CIMOCOOHOCTh TOHMMATh XYAOXKECTBEHHBbIE TMPOU3BEICHUS, OTpa)arolle pa3Hble ATHOKYJIBTYPHBIE TPaJAUIINU;
c(hOpMHUPOBAHHOCTb OCHOB XY/I0ECTBEHHOW KYJbTYphl 00YYaIOIIMXCA KaK YacTH MX OOIIEH JyXOBHOHM KYJIBTYphI, K&Kk 0CO0OTO crioco0a Mmo3HaHUs
KU3HU U CPEJICTBA OPTaHU3AIMU OOIIEHUS; ICTETUYECKOE, YMOIIMOHAIBHO-IIEHHOCTHOE BHJIEHHE OKPYKAIOIIIEr0 MUPA; CIIOCOOHOCTh K AMOLIMOHAIBHO-
IIEHHOCTHOMY OCBOCHHIO MHPa, CAMOBBIPOKECHUIO W OPUEHTAIIMHU B XYI0’)KECTBEHHOM M HPAaBCTBEHHOM IIPOCTPAHCTBE KYJIBTYPHI; YBAXKCHHE K HCTOPHH
KyInbTypbl cBoero OTeuecTBa, BBIPAKEHHOM B TOM 4HCIE B MOHMMAHUU KPAacOThl YENOBEKAa; MOTPEOHOCTh B OOIICHUHM C XYyJOKECTBEHHBIMU
MIPOM3BEICHUSAMH, CPOPMUPOBAHHOCTh AKTHBHOTO OTHOINCHUS K TPATUIUSAM XYI0KECTBEHHOH KYyJIbTYphl KaK CMBICIIOBOM, JCTCTHUECKOH H
JTUYHOCTHO-3HAYMMOM 1IEHHOCTH ).

9. ChopMUpOBaHHOCTH OCHOB AKOJOTHYECKON KYJIBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO AKOJIOTHYECKOTO MBINUICHUS, HAJTMYHE
OTIBITa JKOJIOTUYECKU OPUEHTHUPOBAHHOW pe(dIeKCHBHO-OLIEHOYHONM U TPAKTHYECKON IeATENbHOCTH B KU3HEHHBIX CHUTyalusx (TOTOBHOCTHh K
WCCIICJIOBAHHUIO TPUPOMABI, K 3aHATHUSAM CEIbCKOXO3SHCTBEHHBIM TPYAOM, K XYIO0XKECTBCHHO-ICTETHUYCCKOMY OTPAKECHUIO TPHUPOJBI, K 3aHATHIM
TYpU3MOM, B TOM YHCIIE SKOTYPU3MOM, K OCYIIIECTBICHUIO TPUPOJTOOXPAHHON ACSITETLHOCTH).
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MetanpeamerHble pe3yabTarbl ocBoeHusi OOII

MertarnpenMeTHble pe3yabTaThl BKIIOYAIOT OCBOCHHBIE OOYYAIOIIMMUCS MEXKIPEIMETHBIE MOHATHS W YHUBEpCAIbHBIE y4ueOHbIE IeHCTBHA
(perynsTUBHBIC, IO3HABATENIbHbIE, KOMMYHUKATUBHbIC).

MesknpeaMeTHbIe NOHATHS
YcnoBueM GpopMUPOBaHUS MEXIPEAMETHBIX OHATUN, TaKWX, KaK cucTeMa, (pakT, 3aKOHOMEPHOCTh, (DEeHOMEH, aHaJIu3, CHHTE3 SIBJISETCS OBJIAJICHUE
00y4aroImuMHUCsT OCHOBAaMH YUTATEILCKOW KOMIIETECHIINHU, IPHOOPETEHNE HABBIKOB pabOThl ¢ MHPOpMaLUel, yyacTue B MPOEKTHOM AedTenbHOCTU. B
OCHOBHOI IIKOJI€ Ha BCEeX IpeaMeTax OyaeT mpoAoskeHa padboTa no GopMUPOBAHHIO M Pa3BUTHIO OCHOB YMTATEIbCKOM KoMreTeHInu. OOydaroniuecs
OBJIQJICIOT YTEHHUEM KaK CPEICTBOM OCYIIECTBICHHS CBOMX NAJIbHEHIIMX IJIAHOB: MPOMOJDKEHHs 00pa3oBaHUS M CaMOOOpa3OBaHMs, OCO3ZHAHHOTO
IUTAHUPOBAHUS CBOETO AaKTyaJbHOTO M TEPCIEKTUBHOTO Kpyra YTEHHs, B TOM 4YHCIE€ JOCYTOBOTO, MOJTOTOBKH K TPYAOBOM M COLMAIBHOU
JESTeIbHOCTH. Y BBITYCKHUKOB OyJeT cOpMHpOBaHA MOTPEOHOCTh B CHCTEMAaTHYECKOM YTEHUH KaK CPEACTBE IMO3HAHM MHUpa U Ce0sl B 7TOM MHpE,
rapMOHH3AIUN OTHOIIICHUH YeloBeKa U 00IIEeCTBa, CO3JaHIH 00pa3a «IOTpeOHOro OyayIIeroy.

[Tpu n3ydeHun y4eOHBIX MPeIMETOB 00yUJaIONIMecs: yCOBEPIICHCTBYIOT IPHOOPETEHHBIEC HAa TIEPBOM YPOBHE HABBIKH paboThI ¢ HH(OpMaIield u
nonoJHAT ux. OHU cMOTyT paboTaTh ¢ TEKCTaMu, MPeoOPa30BBIBATh U MHTEPIIPETUPOBATH COJACPIKAIIYIOCA B HUX MH(OPMAIIHIO, B TOM YHUCIIE:

* CUCTEMaTH3UPOBaTh, CONOCTABIIATh, aHAIM3UPOBaTh, 0000IIATH ¥ HWHTEPIPETHPOBATH HMHGOPMAIMIO, COJCPKALIYIOCS B T'OTOBBIX
HH(pOPMAIMOHHBIX 00BEKTaX;

* BEICIIATH TJIABHYIO M M30BITOUHYI0O WH(OPMALMIO, BBIOJIHATH CMBICIIOBOC CBEPTHIBAHWE BBIICICHHBIX (DAKTOB, MBICIICH; MPEICTaBIATh
nH(pOpMaIIHIO B CKATOW CIIOBECHOH (popMe (B BHJIC TUTAHA WIJIM TE€3MCOB) M B HATJISAIHO-CUMBOJIMYECKON hopme (B BUIE TaOIHIL, Tpa@UIECKUX CXEM U
IMarpaMM, KapT MOHITHN — KOHIENTYaJTbHBIX THAarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JIOMOJHATH TAaOJIHIIBI, CXEMBI, IMArPaMMBbl, TEKCTHI.

B xone nzydenust Bcex yueOHBIX IPEIMETOB 00yJarouecs NpUoOPETYT OIBIT MPOEKTHON AESITENbHOCTH Kak 0co00i (opMbl yueOHOI paboThI,
CIOCOOCTBYIOIIEH BOCIHUTAaHUIO CaMOCTOSTENbHOCTH, MHMLIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIIEHUIO MOTHBAIMU U 3((HEKTUBHOCTH ydeOHOU
JESTeTbHOCTH; B XOJI€ pEaTH3allMd HMCXOJHOTO 3aMbICiIa HA MPAKTUYECKOM YpPOBHE OBIAJICIOT YMEHHEM BBIOMpATh aJeKBAaTHBIC CTOSIIEH 3ajade
CpeACTBa, MPUHUMATh PELIeHUs, B TOM YMCJIE U B CUTYalUsIX HeolpeaereHHOCTH. OHU MOTy4aT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTke
HECKOJIbKUX BaPHAHTOB PEUICHNH, K TIOMCKY HECTAaHAAPTHBIX PEIICHUH, MOMCKY M OCYIIECTBICHUIO HanOOJIee MPUEMIIEMOTO PETICHHS.

[lepedeHb KITIOUEBBIX MEXKIPEIMETHBIX MOHATHI ompejaensercs B XoJe pa3pabOTKH OCHOBHOW 00pa3oBaTeNbHOW MpPOTrpamMMbl OCHOBHOIO
obmero oOpa3zoBaHMsi 00pa30BATENBHOW OpPraHU3AlMM B 3aBHCHMOCTH OT MaTepUAIbHO-TEXHMYECKOTO OCHAIIEHUS, KaJpOBOTO MOTEHIIHANA,
UCTOJIb3yEeMBIX METOJIOB pabOThI U 00Pa30BaTENIbHBIX TEXHOJIOTHH.

B coorBerctBun ®I'OC OOO BbAENSAIOTCA TpU TPYNNbl YHUBEPCATbHBIX Y4E€OHBIX JEHCTBUIl: pEryNsTUBHBIE, [O3HABATEIbHBIE,
KOMMYHHUKATHBHBIE.

Perynstusnbie YY ]|

1. VYMeHue caMOCTOATENBbHO ONpEAEATh LENU OOydeHHUs, CTaBUTh M (OpMYIHpPOBATH HOBBIE 3a7auyd B y4yeOe M IO3HABATEILHOM
JeSTeTbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECH CBOCH TTO3HABATENLHOM JesiTeTbHOCTH. OOyJaromnHiCs CMOXKET:

® aHAJIM3UPOBATh CYIIECTBYIOIINE U IUIAHUPOBATh OyayIire o0pa3oBaTelIbHbIE PE3YJIbTaTh;

® WIEHTH(PHULIUPOBATH COOCTBEHHBIE TPOOJIEMBI 1 ONPEAEIIATH INIABHYIO MIPOOIIeMY;

3



® BBIJIBUTaTh BEPCHH PELICHUS TPOOIEMBI, (OPMYIUPOBATh TUIOTE3BI, IPEABOCXUIIATH KOHEYHBIN pe3yIbTar;

® CTaBUTH IIeJIb ACSITEILHOCTH HA OCHOBE OIPEICTICHHON MPOOIEeMBbl U CYHIECTBYIOIIUX BO3MOKHOCTEH;

e (hopmMmynupoBath yueOHBIC 3a/1a4M KaK IIard JOCTHXKEHUS [TOCTABICHHOM LIEIH e TEIbHOCTH;

e 00OCHOBBIBATh II€JIEBbIE OPUEHTUPBI U MMPUOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3biBasg U OOOCHOBBIBAsS JIOTUYECKYIO MOCIIEI0BATEILHOCTD
11aroB.

2. YMeHHE CaMOCTOATENbHO IUIAHUPOBATh IYTH JOCTIKCHHS IIEJIe, B TOM 4YHCJE albTepHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambolee
s exTUBHBIC CITOCOOBI pelleHUsT YIeOHBIX M IMO3HABATEIBHBIX 3a/1a4. OOyJaronuics CMOXKET:

® OIpeneNsATh HEOOXOIUMBIE ICHCTBHE(s]) B COOTBETCTBUH C y4eOHOI M MO3HABATENbHON 3a7aueil ¥ COCTABIIATH aJITOPUTM MX BBIIIOJHEHHUS;

e 00OCHOBBIBATh U OCYIIECTBISATH BHIOOP Hanbouee 3(h(HEeKTUBHBIX CIIOCOOOB pelIeHUsT Y4eOHBIX U TO3HABATEIFHBIX 3a/1a4;

® OIpEIeNATh/HaX0IUTh, B TOM YHCIIE U3 MPEIOKEHHBIX BAPHAHTOB, YCIOBUS ISl BHIIOJHEHUS y4eOHOM 1 TTO3HABATENILHON 33/1a4H;

e BLICTpaWBaTh JKU3HEHHbIE IUIAHBI HA KPATKOCPOUHOE Oynyiee (3asBisATh LIEJEBble OPUEHTHPHI, CTaBUTh aJIeKBaTHbIE MM 3aJa4d U
npeasarath AeMCTBUS, YKa3bIBas 1 00OCHOBBIBASI IOTUYECKYIO MOCIIEI0BATEIBHOCTh 111ar0B);

e BBHIOMpATH U3 MPEUIOKEHHBIX BAPHAHTOB M CAMOCTOSTEIIEHO NCKATh CPENICTBA/PECYPCHI TS PEIICHHSI 3a/1a4n/JOCTHKEHUS LIEIIH;

® COCTaBJIATH IUIAH PELIEHUS MPoOeMbl (BBIIIOIHEHUSI IPOEKTA, IPOBEACHUS UCCIIEI0BaHNUA);

e OMpeesaTh NOTEHUUAIbHbBIE 3aTPYAHEHUS TP PEIIeHUH YyueOHON U II03HABaTEIbHOM 3a/1a4ll U HaXOAUTh CPEACTBA JUISl UX YCTPAHEHUS;

® OIMCHIBAaTh CBOM OMBIT, OHOPMIISIsl €ro Ui NepeAay APYTUM JIIOASAM B BUJIE TEXHOJIOTUH PEHICHUS MPAKTUYECKUX 3a/1a4 ONPEICICHHOTO
KJiacca;

® UIAHUPOBATh U KOPPEKTUPOBATH CBOK MHIUBUAYAJIbHYIO 00pPa30BaTENbHYIO TPACKTOPHUIO.

3. YMeHHe COOTHOCHUTh CBOM MACWCTBUS C IIAHUPYEMBIMH pPE3yJlbTaTaMH, OCYIIECTBISATh KOHTPOJb CBOEW MEATENFHOCTH B IIPOIECCEe
JOCTHIKEHUS pe3ysibTaTa, ONpeAesTh CIOCOObI JAEHCTBHM B paMKax NpeNOXKEeHHBIX YCIOBUH M TpeOOBaHUIl, KOPPEKTUPOBaTb CBOM ACUCTBUS B
COOTBETCTBHUH C U3MEHsIoIIENcs cuTyanuei. OOyJaronuicss CMOXKeT:

® OIpENeNATh COBMECTHO C MEAaroroM M CBEPCTHUKAMH KPUTEPUH IUIAHUPYEMBIX PpEe3yJbTaTOB M KPUTEPHM OLIEHKU CBOEH yueOHOM
JESITENIbHOCTH;

® CHCTEMAaTHU3UPOBATh (B TOM UHCIIE BHIOMPATh NPUOPUTETHBIEC) KPUTEPUU TUIAHUPYEMBIX PE3YyJIbTAaTOB U OLIEHKH CBOEH J€ATEIbHOCTH;

e 0oTOMpaTb MHCTPYMEHTHI [UIsl OLIEHMBAaHUS CBOEH JN1€ATEIbHOCTH, OCYIIECTBISATH CAMOKOHTPOJb CBOEH JESATENIbHOCTHM B paMKax
MPEAVIOKEHHBIX YCIIOBUN U TPEOOBAHMIA;

® OIICHUBATh CBOIO JEATEIBbHOCTD, aPTYMEHTUPYS IPUUMHBI TOCTUKEHUS WIH OTCYTCTBHS INIAHUPYEMOTO PE3YJIbTATA;

® HaXOJUTh JIOCTaTOYHBIE CPEACTBA VIS BBHIIIOJIHEHUS YUEOHBIX NEHCTBUI B M3MEHSIOUICHCS CUTYAIlMM W/UIH MIPH OTCYTCTBUH IIAHUPYEMOTO
pe3yJipTarta;

e paboTasi M0 CBOEMY IJIaHY, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JI€ATEIbHOCTh HAa OCHOBE aHalW3a U3MEHEHUH CHUTyalluH JUIsl MOJTY4YEeHHUS
3aIIAaHUPOBAHHBIX XapaKTEPUCTUK MPOYKTa/pe3yibTara;

® YCTaHaBJIUBATh CBA3b MEX]Y MOJYYEHHBIMU XapaKTEPUCTHUKAMU MPOJYKTA U XapaKTepUCTUKaMU Ipolecca AeITeIbHOCTH U MO 3aBEPIICHUN
NeSITeNIbHOCTH MPeAiaraTh U3MEHEHHE XapaKTePUCTUK Mpoliecca AJIs MOMyUeHUs yAyUIIeHHbIX XapaKTepUCTHK IPOAYKTa;
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CBEpATH CBOM JICHCTBHS C IIEIBIO M, IPU HEOOXOTUMOCTH, UCTIPABIATH OIIMOKH CaMOCTOSITENIBHO.
YMeHue oLeHUBaTh IPABUIBHOCTD BHIMOJIHEHUS Y4eOHOM 3a1a4k, COOCTBEHHbIE BO3MOXKHOCTH €€ perieHus. O0yJaromuics CMOKeT:

OTIPENIeNIATh KPUTEPUU TPABMIIBHOCTU (KOPPEKTHOCTH) BHITIOJIHEHHS YUeOHOH 3a1auu;
aHAJIM3UPOBATh U OOOCHOBHIBATH MMPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPHUS JJISl BBIIOJTHEHUS y4eOHOM 3a1auu;

e CBOOOJHO IMOJIb30BAThCA BBHIPAOOTAHHBIMH KPUTEPHUSAMU OIICHKH M CAMOOLCHKH, MCXOIS W3 I M HMEIOIIUXCS CPEICTB, pasziuyas
PE3yNbTaT U CIIOCOOBI ICHCTBUH;

® OLEHUBATh MPOJIYKT CBOEH AEATENbHOCTU IO 3aJaHHBIM /WM CaMOCTOSTENIBHO OIpPEICICHHBIM KPUTEPUSIM B COOTBETCTBUHU C LIENbBIO
NeSTeNbHOCTH;

e 00OCHOBBIBATh JOCTHKUMOCTH IIEJI BBHIOPAHHBIM CIIOCOOOM Ha OCHOBE OICHKH CBOMX BHYTPEHHUX PECYpPCOB M JIOCTYITHBIX BHEUTHHX
pecypcos;

e (UKCUPOBATh U AHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.

5. Biagenume ocHOBaMH CaMOKOHTpPOJS, CAMOOLIEHKH, INPUHSATHS PELIEHUH M OCYLIECTBIEHHUS OCO3HAHHOTO BbIOOpa B yueOHOU U
1o3HaBaTenbHOM. OOyydaroUiics CMOXKET:

e Ha0IIONATh M AaHATM3UPOBATH COOCTBEHHYIO YU€OHYIO U TIO3HABATEIILHYIO JIESTEIFHOCTD U ICATENILHOCTh APYIHX 00yYarOIIUXCS B MPOLIECCE
B3alMOIIPOBEPKH;

® COOTHOCUTH peaJIbHbIE U IJIAHUPYEMbIE Pe3yJIbTaThl MHIUBUAYaIbHONH 00pa30BaTeIbHOM 1EATEIILHOCTH U JIeNIaTh BHIBOJIBI,

® [PUHUMATH PELICHUE B Y4eOHOH CUTYalluu U HECTH 32 HETO OTBETCTBEHHOCTb;

® CaMOCTOSITEIIBHO OIPEIeNIATh IPUUYHUHBI CBOETO yCIleXa WM Heyclexa U HaXOJIUTh CIIOCOObI BbIX0/1a U3 CUTYAlLlUU HEycCIexa;

® PETPOCIEKTUBHO ONPEENATh, Kakue NEHCTBUS IO peIIeHHI0 y4eOHOM 3a/laud WM MapaMeTpbl 3THUX NEHCTBUN MPUBENU K IMOJIYYEHHIO
MMEIOILErocs MPoyKTa y4eOHOM AesTeNbHOCTH;

® JIEMOHCTPUPOBATh NPUEMBI PETYISLUUU MCUXO(U3HOIOTHUECKUX/ SMOIMOHANBHBIX COCTOSIHMM N7 JOCTHXEHHS 3(P¢eKTa YyCHOKOEHUs
(ycTpaHeHHsT SMOLMOHAIBHOM HamNpsHKEHHOCTH), 3(¢eKTa BOCCTAHOBIEHUS (OcnabieHHs MpOSBICHUN YyTOMIEHHUs), 3¢¢eKTa aKTUBHU3ALUU
(ToBBIIEHUS TICUXO0(PU3HOTIOTUYECKON PEAKTUBHOCTH).

ITo3naBaTeabHblie YY /|

6. VYMeHume ompenensTh IMOHATHSA, CO3/[aBaTh OOOOIICHWS, YCTaHABIMBATH AHAIOTHWHU, KIAcCH(UIIMPOBATH, CAMOCTOSTEIBHO BBIOMPAThH
OCHOBAHHUS U KPUTEPHUHU AJIS KIacCU(UKAIMK, YCTaHABJINBATh MPUUYUHHO-CIEICTBEHHBIE CBS3M, CTPOUThH JOIMYECKOE PACCYXkJIEHUE, YMO3AKIIOUCHNE
(MHIYKTUBHOE, €TyKTUBHOE, [10 AaHAJIOTUH) U JeNaTh BhIBOAbL. O0yJaromuiics CMOXKeET:

e 10A0UpaTh CIIOBA, COMOYMHEHHBIE KIIIOUEBOMY CJIOBY, ONPEAEISAIONINE eTo MPU3HAKH U CBOHCTBA,

® BBHICTPAUBATh JIOTHUECKYIO LIETIOUYKY, COCTOSLIYIO U3 KJIFOUYEBOI0 CIIOBA U COITOJYMHEHHBIX EMY CJIOB;

® BBIJEIATH OOLIUI MPU3HAK JIBYX MJIM HECKOJIBKHX MPEJIMETOB WM SBJICHUN U OOBSACHITH UX CXO/CTBO;

e O0BEOUHATH MPEAMETHl M SBJICHHUS B TPYMINbI [0 ONPEAEICHHBIM MpPHU3HAKaM, CPaBHMBAThH, KJIACCH(PUUIMPOBATH U 0000maTh (HaKThl U
SIBJICHMS,

® BBIIETATH SIBJICHHUE U3 OOIIEro psijia APYTruX sIBICHUM;
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® OIpeneNsiTh OOCTOATENBCTBA, KOTOPBIE MPEIICCTBOBATN BOSHUKHOBEHHIO CBSI3M MEXKAY SIBJICHUSMH, M3 ATHX OOCTOSTEILCTB BBIACIATDH
OIpeIeJIAoIIHe, CIOCOOHBIE ObITh IPUUYMHOMN TaHHOT'O SIBJICHUS, BBISBIIATh IPUYMHBI U CIIE/ICTBUS SIBICHU;

® CTPOUTH PacCyXJEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSM M OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSM;

® CTPOUTH PacCy’KJECHHE Ha OCHOBE CPAaBHEHUS IIPEIMETOB U SIBJIICHUH, BBIJIEISSA IPU ATOM OOLIME IPU3HAKH;

® y3J1araTh NOJYYCHHYIO HH(OPMAIIHIO, MHTEPIPETHPYS €€ B KOHTEKCTE pelaeMoil 3a1auu;

® CaMOCTOSITETIbHO YKa3bIBaTh Ha MH(OPMALMIO, HYXAAIOUIYIOCS B MPOBEPKE, MpeaiaraTh U MPUMEHSATh COocO0 MPOBEPKU JOCTOBEPHOCTH
uH(pOpMaIIHH;

e BepOanU30BaTh YMOLMOHAIBHOE BIIEYATICHNUE, OKa3aHHOE Ha HEr0 HICTOUHUKOM;

® OOBSCHATH SBJIEHUS, NPOLECCHl, CBS3U U OTHOLICHMS, BBIABISAEMBbIE B XOJIe IIO3HABATEIbHOW W HCCIEA0BATEIbCKOW JESATEIbHOCTH
(mpuBOIUTH OOBSICHEHUE C U3MEHEHHEM (POPMBI TIPEICTABICHUS; OOBIACHATH, NETATH3UPYS WA 000011ast; 0OBSCHATH C 33JaHHOW TOYKH 3PEHUS);

® BLIABJIATH M HA3bIBATh IPHYMHBI CO6BITI/IH, SBJICHHA, B TOM 4YHMCJIC BOSMOXXHBIC / HauboJee BCPOATHBIC ITPUYMHBI, BOBMOXKHBIC ITOCIICACTBUSA
SaﬂaHHOﬁ IIPUYIHUHBI, CAMOCTOATCIBHO OCYIICCTBIIAA HpI/I‘II/IHHO'CJ'IeI[CTBeHHHﬁ aHaJInu3,

¢ JICJIaTb BbIBOJ HAa OCHOBC KPUTHUYCCKOTIO aHAJIM3a PAa3HbIX TOYCK 3PCHUSA, MOATBCPKIAATH BBIBOJ COOCTBEHHOM apryMeHTauHeﬁ HUIn
CaMOCTOATCIIbHO NOTYYCHHBIMHA JaHHBIMHU.

7. YMeHue co3iaBaTh, IPUMEHATH U MPEeOOpPa3OBbIBATh 3HAKW M CHUMBOJIBI, MOJEIH U CXEMbI JJIS peuieHUs Y4eOHBbIX M TMO3HABATEIbHBIX
3amad. OOy4aromuncs CMOXKET:

e 0003HayaTh CUMBOJIOM M 3HAKOM MpPEAMET U/UJIH SBJICHUE;

OTIPEeJIeNIATh JIOTHYECKHE CBSI3U MEXKAY MpeIMeTaMH U/WIIH SBJICHUSAMH, 0003HaUaTh JAHHBIE JIOTHYECKUE CBSI3U C TOMOIIBIO 3HAKOB B CXEME;
co3JlaBaTh a0CTPaKTHBIN UM peabHbIN 00pa3 npeaMeTa U/UiH SBICHUS;

CTPOUTH MOJIEJIb/CXEeMY Ha OCHOBE YCJIOBUI 3a/1auM U/WIIK Crioco0a ee pelieHus;

e Co3/laBaTh BepOaJbHBIC, BEIIECTBEHHBIE W HMH(POPMAIMOHHBIE MOJEIU C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa IJis
ornpezeneHus crnoco0a pereHus 3aa4n B COOTBETCTBUH C CUTYyallUeH;

L4 Hp606pa30BLIBaTI> MOACIH C LCJIBIO BBISABICHUSA 06IJ_II/IX 3aKOHOB, OIMPCACIIIOINX JAaHHYIO IIPEAMCTHYIO O6J'IaCTB;

® [ICPCBOAUTL CJIOKHYHO TIIO COCTaBY (MHOI‘O&CHGKTHy}O) I/IH(i)OpMaLII/II-O nus3 rpa(bnqecxoro nIn CI)OpMaJ'II/ISOBaHHOFO (CI/IMBOHLHOFO)
MMpEACTaBJIICHHUA B TCKCTOBOC, U HaO60pOT;

® CTPOUTH CXEMY, AITOPUTM JEHCTBUS, UCIIPABIATH UM BOCCTAHABIMBATH HEU3BECTHBIN paHee aJirOPUTM Ha OCHOBE MMEIOIErocs 3HaHUs 00
00BEKTE, K KOTOPOMY NPUMEHSIETCS ATITOPUTM;

® CTPOMTH JI0Ka3aTEIbCTBO: MIPSIMOE, KOCBEHHOE, OT IPOTUBHOIO;

® aHAJIM3UPOBATH/pedIIEKCUPOBATH OMBIT PA3paOOTKU U peain3alu y4eOHOro MPOeKTa, UCCIeI0BaHUA (TEOPETHIECKOT0, SMIMPUIECKOT0) Ha
OCHOBE MPEJIOKEHHON TPOOIEMHOM CUTYaITUH, TTOCTABICHHON 1IE€JTH W/WJIN 3aJJaHHBIX KPUTEPUEB OIIEHKH MPOAYKTa/pe3ybTara.

8. CwmpicnoBoe urenne. OOyJaromuiicss CMOXKET:

® HaXOIUTh B TeKCTe TpeOyeMyro HH(GOopMaIuio (B COOTBETCTBUU C LIETSIMU CBOEH JESITEbHOCTH);

® OpUEHTHPOBATHCS B COJEP’KAHUU TEKCTA, MOHUMATh LEIOCTHBIA CMBICT TEKCTA, CTPYKTYpUPOBATh TEKCT;
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® yCTaHABIMBATh B3aUMOCBSI3b ONMUCAHHBIX B TEKCTE COOBITHIA, SIBICHHH, TPOIIECCOB;
® DPE3IOMHUPOBATH [VIABHYIO UJCIO TEKCTA;
e 1peoOpa3oBbIBaTh TEKCT, «IIEPEBOMS €ro B APYTYI0 MOAAIBHOCTb, UHTEPIPETUPOBATH TEKCT (XYIOKECTBEHHBIM U HEXYI0)KECTBEHHBIN —
y4eOHBIH, HayYHO-IIOMYJISPHBINA, HH(GOPMAIMOHHBIH, TekcT non-fiction);
® KPUTHYECKH OIICHUBATHh COACPKAHKE U (DOPMY TEKCTA.
9. ®opmupoBaHHE U Pa3BUTHE YKOJOTUYECKOTO MBIIUICHUS, YMEHUE MPUMEHSTh €r0 B MMO3HABATEIHHOW, KOMMYHHUKATUBHOM, COLUATBHON
MpaKTUKe U MpodecCHoHANbHON opueHTaluu. O0yJaromuiics CMOXKET:
® ONpeesATh CBOE€ OTHOIICHUE K PUPOJTHOMN CPEJIE;
® AHAIM3UPOBATH BIHMSHHUE YKOJIOTHUSCKUX (PAaKTOPOB HA CPey OOUTAHMS )KUBBIX OPraHU3MOB;
® [IPOBOJUTH MPUUYUHHBIN U BEPOSATHOCTHBIN aHAIIN3 SKOJIOTMUECKUX CUTYaIUi;
® [IPOrHO3MPOBATH U3MEHEHHS CUTYAllUH [IPH CMEHE JACWCTBUS OJHOTO (haKTopa Ha JAeUCTBUE APYroro Gpakropa;
® PAcCIpOCTPaHATh IKOJOTUUECKHE 3HAHUS U YYACTBOBATh B MPAKTUYECKUX JIENIaX MO 3alIUTe OKPYKAIOIIEH Cpebl;
® BbHIpaXKaTh CBOE OTHOIICHUE K MIPUPOJIC Yepe3 PUCYHKU, COUMHEHUS, MOJEIH, POSKTHbIE Pa0OTHI.
10. Pa3BuTHEe MOTHBAIMM K OBJIAJICHUIO KYJIbTYypOil aKTMBHOI'O HCHOJB30BaHHS CIOBapell M APYrUX MOUCKOBBIX cucteM. OOyuaromuiics
CMOXET:
® OmpeAensaTh HeOOXOAMMbIE KII0YEeBbIe TOUCKOBBIE CIIOBA U 3aPOCHI;
® OCYIIECTBIATH B3aUMOICHCTBUE C JIEKTPOHHBIMH MMOMCKOBBIMH CHCTEMaMHU, CJIOBAPSMU;
e (HopMHUPOBATH MHOXKECTBEHHYIO BHIOOPKY M3 TOMCKOBBIX HCTOYHUKOB ISl 0ObEKTUBH3AIMH PE3YIIbTATOB IMMOUCKA;
® COOTHOCHUTH MOJYUYEHHBIE PE3yIbTaThl MOUCKA CO CBOCH MEATEIbHOCTHIO.
KommyHukatusHubie YY /|
11.  YMeHue OpraHu3oBbIBaTh Yy4e€0HOE COTPYIHHYECTBO W COBMECTHYIO [ESTENBHOCTh C YYHMTENEM U CBEpCTHUKAMHU; paboTaTth
WHJIMBUIYAIBHO W B TPYIIE: HAXOAUTH OOINee pElIeHHe M pasperniath KOHQIMKTHI Ha OCHOBE COTJIACOBAHMS TO3HMIIMH M ydeTa WHTEPECOB;
dbopMynupoBaTh, apryMEHTUPOBATh U OTCTanBaTh CBOe MHeHHE. OOy4Jaronuicss CMOKET:
— OIpeNeNsITh BO3BMOXHBIE POJIM B COBMECTHOU JIEATEILHOCTH;
— WTpaTh ONPENETEHHYIO POJIb B COBMECTHOM JCSATEIHHOCTH,
— TpPUHUMATh TMO3MIMI0 cOoOeceqHrKa, MOHUMAas MO3WIUI0 JPYroro, pas3inyaTh B €r0 peyd: MHEHUE (TOYKY 3pEHHs), I0Ka3aTelbCTBO
(aprymenTsl), GakThl; THTIOTE3bI, aKCHOMBI, TEOPUH;
— ONpeNeNsITh CBOU JACUCTBUS U ACHCTBHSI MapTHEPA, KOTOPHIE CIIOCOOCTBOBAIM WJIH MPEMSTCTBOBAIN MPOAYKTUBHON KOMMYHUKAIIUH;
— CTPOUTH MO3UTHBHBIC OTHOIICHHUS B Mpoliecce y4eOHON U MO3HABATEIbHON e TeIbHOCTH,
— KOPPEKTHO U apTyMEHTHPOBAaHHO OTCTAaWBAaTh CBOIO TOYKY 3PEHUS, B AUCKYCCHU yYMETh BBIIBUTAaTh KOHTPAPTYMEHTHI, mepedpa3zupoBath
CBOIO MBICJTH (BJIaJICHUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH);
— KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IMPHU3HABATH OMIMOOYHOCTH CBOETO MHEHHs (€CTU OHO TaKOBO) U
KOPPEKTUPOBATh €r0;



— Mpeiarath AIbTEPHATHBHOE peIIeHNe B KOH(IMKTHOW CUTYaIUH;

— BBIICISTH O6H_[y10 TOYKY 3peHI/I${ B I[I/ICKYCCI/II/I;

— JO0Ir0OBAapUBATHCA O IIPpaBUJIaX U BOIIPOCAX AJIA 06CY)K,I[€HI/I5[ B COOTBCTCTBUU C HOCTaBHeHHOﬁ nepez[ rpynnoﬁ Saz[aqefl;

— OpraHu30BBIBaTh y4eOHOE B3aUMOJICHCTBUE B TPYIIE (ONMPEAeIsITh OOIIKE 1ENH, paclpeaciaTh POJIH, JOTOBAPUBATHCA APYT C APYIOM U T.
1.);

YCTPaHATh B paMKax JHMAajora pa3pbiBbl B KOMMYHUKAILIUU, 00YCIOBICHHbBIE HETTOHUMAaHUEM/HEIIPUATHEM CO CTOPOHBI cOOECETHNKA 3a/1a4H,
(bopMBI WK COAEpIKaHUs THAIIOTa.

12. YMeHue 0CO3HaHHO HCIOJIb30BATH PEUEBBIE CPEJCTBA B COOTBETCTBUU C 3a/aueii KOMMYHUKALUU JUIS BBIPAXEHHUS CBOUX UYBCTB,
MBbICIIEl W MOTpeOHOCTEN JUIsl IUIAHUPOBAHMUS M PErYyJSLUU CBOCH AESITENbHOCTH; BIIAJIEHUE YCTHOW M NHCbMEHHOM pPEUbl0, MOHOJIOTMYECKOU
KOHTEKCTHOM peubto. OOydaroluiicss CMOXKET:

® OIpEeneNsATh 331a4y KOMMYHHKAIIMHA U B COOTBETCTBUU C HEH OTOMPATh PEUYEBHIE CPENICTBA;

OTOMpaTh U UCIIOJIB30BaTh PEUEBBIC CPEACTBA B IIPOIIECCE KOMMYHHUKALIUH C JPYTUMHE JIIOABMH (IMAJIOT B TIape, B MAJIOH TPpyIIe U T. 1.);
IPEJCTABIATh B YCTHOW MIJIM MMCbMEHHOU (hopMe pa3BEepHYTHIN M1aH COOCTBEHHON JESTENbHOCTH;

co0JIr0JaTh HOPMBI TyOJIMYHOI peun, perjaMeHT B MOHOJIOTe U IMCKYCCUHU B COOTBETCTBUU C KOMMYHUKAaTUBHOMU 3a7ayeif;
BbICKa3bIBaTh 1 00OCHOBBIBATH MHEHUE (CYXKACHUE) U 3allpalllMBaTh MHEHHUE MApTHEPa B paMKax JMajora;

IPUHUMATh PELICHHUE B XO/I€ AUAI0ra U COIJIacOBBIBATh €0 ¢ COOECETHUKOM;

CO3/1aBaTh [MMCbMEHHBIE «KJIMIIUPOBAHHBIC» U OPUTHHAIIbHBIE TEKCTHI C UCIIOJIb30BAHMEM HEOOXOIUMBIX PEUEBBIX CPE/ICTB;
HCIOJIb30BaTh BepOalibHbIE CPe/ICTBA (CPEACTBA JOTMUECKON CBS3M) JUISl BBIIETICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIICHHS,
HCI0JIb30BaTh HeBepOaIbHbIE CPECTBA UM HATJISAHbIE MaTepHaJIbl, TOATOTOBICHHBIE/OTOOPAaHHBIE MT0/] PYKOBOACTBOM yUUTEIS;

e Jle]aTh OLICHOYHBIM BBIBOJ O JOCTHMKEHUHU €I KOMMYHMKAIIMM HETOCPEICTBEHHO IOCIIE 3aBEPIICHUS KOMMYHUKATHBHOIO KOHTAaKTa H
00OCHOBBIBATH €TO.

13.  ®opmupoBaHHe U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJIb30BaHUS MH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTUHN (Janee —
HKT). OOyuarouuiicss CMOXKeT:

e [IeJICHANPABIEHHO MCKAaTh U HUCIOJb30BaTh MH(OPMAIMOHHBIE PECYPChl, HEOOXOIUMBIE Il pelIeHHUs] y4eOHBIX U MPaKTHYECKHX 3a/ad C
nomoiubto cpencts MKT;

e BbHIOHpaTh, CTPOUTH U MCIIOJIB30BATh aJIEKBATHYIO MH()OPMALMOHHYIO MOJEINb JUIsl IIepejaud CBOMX MBICIEH CpeACTBAMU €CTECTBEHHBIX U
(opMabHBIX SI3bIKOB B COOTBETCTBUHU C YCIOBUSIMU KOMMYHHUKALIUU;

® BBIJICIATH MH(POPMAIIMOHHBIN acleKT 3a7a4uH, ONIEPHUPOBATh JAHHBIMHU, UCIIOIb30BaTh MOJIENb PELICHUS 3a/auH;

® JICII0JIB30BaTh KOMITBIOTEPHbIE TEXHOJIOTUH (BKJIOYasi BEIOOP afeKBAaTHBIX 3a/1a4€ MHCTPYMEHTAIBHBIX MPOrPaMMHO-AIAPaTHBIX CPEACTB U
CEpBHCOB) JIsl pelleHuss MH(OOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX y4EOHBIX 3a/ay, B TOM YHUCJIE: BBIYHMCIEHUE, HAMCAHHUE MUCEM, COYMHEHMH,
JIOKJIa/10B, pedepaToB, co3JaHKue MPe3eHTaluil 1 Jp.;

® UCIOJIb30BaTh HHPOPMAIUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

e co3laBaThb MH(OPMALIMOHHBIE PECYPChl PAa3HOTO THUNA M JJIS Pa3HbIX ayJUTOpUM, cOOMIOAAaTh MH(OPMALMOHHYIO TMTHEHY U IpaBUia
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MH(POPMAIIMOHHOHN 0€30MacHOCTH.
IIpeaMeTHBIE Pe3yabTATHI

BbINNyCKHMK Hay4YUTCs B 5-6 Kjaccax (4Jis1 MCM0/Ib30BaHUS B NOBCEJHEBHOM )KU3HU U 06ecneYeHs1 BO3MOXKHOCTH yCNEIIHOT0
NpoAo/KeHUs1 00pa30BaHUA Ha 6a30BOM YPOBHe)

e OmnepupoBaTh Ha 6a30BOM YpOBHE OHATUSIMU: MHOXKECTBO, 3JIEMEHT MHOXKECTBA, TIOJJMHOKECTBO, IPUHA/ITIC)KHOCTD;

® 3a7aBaTh MHOYKECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

® HAXOIUTh lepeceueHne, 00beJMHEHHE, TOJIMHOKECTBO B MPOCTEUIIINX CUTYALIUAX.
B noBceHeBHO KU3HM ¥ NIPH U3YYEHUH APYTUX MPEIMETOB:

® DAcCMO3HaBATh JOTMYECKH HEKOPPEKTHHIE BHICKA3bIBAHHUS.
Yucaa

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHSTHSIMH: HATypATBHOE YHCIIO, IEI0e YHCI0, OOBIKHOBEHHAS IPOOh, NECATUYHAS POOb, CMEIIaHHOE
YHCII0, PAIIIOHAIEHOE YHCIIO;

® UCIOJB30BaTh CBOMCTBA YHCEN U MpaBUia ICHCTBUIN C pallMOHATIbLHBIMU YHCIAMU MPU BHIMIOTHEHUH BBIUYMCICHHIH;

® UCIOJB30BaTh NPU3HAKY JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOTHEHUH BHIYUCIICHUI U PEIIEHUU HECIIOKHBIX 33/1a4;

® BBLINOJHATH OKPYIJICHHE PAIIMOHATBHBIX YUCENl B COOTBETCTBUU C MPaBUIIAMU;

® CpPaBHMBATh pal[MOHAJIbHBIC YHCIA.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® OIICHMBATh PE3YJbTAThl BHIYUCICHUI MPU PEIICHUH MPAKTUIECKUX 33]1aY;

® BHITNOJHATH CPABHEHHUE YHCEN B PEAIbHBIX CUTYAIUSX;

® COCTaBISITh YHCIIOBBIE BRIPAKECHUS NP PEIICHUH MPAKTUYECKHUX 337a4 U 3a]a4 U3 IPYTUX YUeOHBIX MPEAMETOB.
CTaTucTHKA M TeopHs BEPOSITHOCTEH

e [lIpencraBisaTh JaHHBIC B BUE TAOIUII, AHATPaAMM,

e yuTaTh HH(POPMALIMIO, IPEICTABICHHYIO B BUE TaOJIUIIbI, TUATPAMMBI.
TekcToBbIE 3a1aUN

e Pemmarh HeclOXHBIE CIOKETHBIE 337]a4d Pa3HBIX TUIIOB Ha Bce aprpMeTHUECKHUE AeHCTBUS;

® CTpOUTH MOACIb YCIOBHA 3a1a4n (B BUJIC Ta6J'H/IHI)I, CXEMBI, pI/ICyHKa), B KOTOpOﬁ JaHbI 3HAUYCHUA IBYX U3 TPEX B3aUMOCBA3AHHBIX BCJIMYUH,
C LIEJTBIO TTOMCKA PEIICHHS 3a]1a9H;

® OCYIIECTBISATH CHOCOO MOWCKA PEIISHUs 3aJa4d, B KOTOPOM PACCYXICHHE CTPOUTCS OT YCIOBHS K TPeOOBaHWIO WM OT TpeOOBaHUS K
YCIIOBHIO;

® COCTaBJIATH TUTAH PEIICHUS 3a]1a4H;

® BLIACIIATH OTAIbl PCHICHUA 3a1a4u,

® UHTEPIPETHPOBATH BEIYUCIUTEIBHBIC PE3YJIBTATHI B 33/1a4e, HCCIICI0BAThH MOJyYEHHOE PEIICHUE 3a1a4u;

® 3HATH pa3IMYUE CKOPOCTEH 00BEKTa B CTOSUYCH BOJIE, POTHB TCUCHHUS U IT0 TCUCHUIO PEKH;
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® pelIaTh 3a/1a4M Ha HAXOXKJIECHHUE YaCTH YKCIIA U YHUCIIA 110 €0 YaCTH;

e pemaTh 3a7aud Pa3HBIX TUIOB (Ha padOTy, HAa TMOKYNKH, HAa JBUKCHHE), CBS3BIBAIOIIMX TPU BEIMYMHBI, BBLIEISATH 3TU BEIMYMUHBI U
OTHOLLUEHUS MEXy HUMH;

¢ HaxXOoAWTb MPOLCHT OT 4YHCJIA, YUCIIO IO MPOLNCHTY OT HETO, HAXOAUTH MNMPOUCHTHOC OTHOMICHHUEC ABYX YHUCCII, HAXOAUTH IHNPOUCHTHOC
CHMIKCHHUC UJIU ITPOLUCHTHOC MOBLIICHUC BEJIMYHUHBI,

® peniaTbh HECIOKHBIE IOTUYECKHE 3a]a4l METOJOM PacCyKICHUI.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH APYIUX NPeIMETOB:

¢ BBIABHUI'ATb THIIOTC3bI O BO3MOKHBIX MPCACIIbHBIX 3HAYCHUAX UCKOMBIX BCIIMYMWH B 3a1a4C (I[eﬂaTb HpI/IKI/II[Ky)
Haruasanasi reomerpus
I'eomerpuueckue purypsi

e OmepupoBarh Ha 0a30BOM ypOBHE MOHATHSIMHU: (QHUTypa, TOYKA, OTPE3OK, IpsMasi, Jyd, JIOMaHas, Yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK H
YETHIPEXYTOJBHUK, MPSIMOYTOJIBHHUK U KBAJPAT, OKPYKHOCTh U KPYT, MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo, map. M3o0paxars uzyuaembie GUrypsl
OT PYKH U C TIOMOLIBIO JINHEUKHU U LIUPKYJISL.

B noBceaHeBHOM JKM3HM U NIPU U3YYEHHH APYTUX MPEAMETOB:

e pelaTh MPaKTUYECKUE 3a7a4i C MPUMEHEHUEM MPOCTEUIINX CBOUCTB GUTYD.
HN3mepeHus U BbIYUCTICHUSA

® BBINOJHATh U3BMEPEHUE JUIMH, PACCTOSIHUM, BEJIMYHMH YIJIOB, C TOMOILIBIO HHCTPYMEHTOB JJI1 U3MEPEHUH JJIMH U YTJIOB;

® BBIUKCIIATH IUIOIIAJAN IPIMOYTOJIBHUKOB.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH APYTUX NPeIMETOB:

® BBIYHCIATH paCCTOAHNA HAa MECTHOCTHU B CTAHAAPTHBIX CUTyallUAX, IUIOIIAAN MPAMOYT'OJIbHUKOB,

® BbLIINNOJIHATH HpOCTeI\/'IHH/Ie MMOCTPOCHUA U UBMCPCHUA HA MCCTHOCTH, HCO6XOI[I/IMI)IC B peanLHoﬁ KHU3HU.
HcTopuss MaTeMaTUKH

® OIKMCHIBATh OTAEIBHBIC BBIIAIOIIUECS PE3YIIbTATHI, IOJYYCHHBIE B X0/1€ PA3BUTHS MaTEMaTUKHU KaK HAYKH;

® 3HATHh IPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3U C OTEYECTBEHHON U BCEMUPHON UCTOPUEH.

BbINyCKHMK NOJIYYUT BO3MOXKHOCTh HAYy4YUThCA B 5-6 KJ1accax (/151 o6ecnie4yeHUsA BO3MOXKHOCTH yCNEeIHOT0 PO /0 /DKEeHUS
00pa30BaHUsA Ha 6a30BOM M yIIy0/IECHHOM YPOBHSIX)
JIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKH

e Onepuposamv NOHAMUAMU: MHONMCECHEO, XAPAKMEPUCUKU MHONCECMBA, DdJIeMEHM MHONCeCmed, nycmoe, KoHeuHoe U OecKOHeyHoe
MHOHCECB0, NOOMHONCECHBO, NPUHAOLEHCHOCHID,

®  onpeodenamb NPUHAONEHCHOCb INEMEHMA MHOICECMEY, 00bEOUHEHUI0 U NepecevyeHuio MHOMCeCmE; 3a0asams MHONICECHEO C NOMOUIbIO
nepevucieHus 1eMeHmMos, Cl108eCHO20 ONUCAHU.
B noBcegHeBHOI :KM3HM M NIPU U3YUYEHHH APYTHX NPEAMETOB:
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® PACnO3HABAMb 102UHECKU HEKOPPEKMHbLE BbICKA3bIBAHUSL,

® CMpOUmMb YEenoyKu YMO3aAKIOUEeHULl HA OCHO8E UCNONb308AHUSL NPABUIL JIOCUKU.
Yucna

o  Onepuposamv NOHAMUAMU: HAMYPAILHOE YUCLO, MHONCECMBO HAMYPAIbHLIX YUCeNl, Yeloe UYUCIO0, MHONCECMBO YeablX HYucell,
00bIKHOBEHHAsL Opo0b, Oecsamuynas OpoOb, CMEUAHHOEe YUCIO, DPAYUOHAILHOE YUCIO, MHONCECMBO DPAYUOHAILHLIX YUCel, 2eoMempuieckas
uHmepnpemayusi HamypaibHbulX, YeavlX, PaYyuOHAIbHbIX,

®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GBLINOJIHAMb GLIYUCTEHUS, 8 MOM YUCE C UCNOIb308AHUEM NPUEMOE PAYUOHAILHBIX GbIYUCTEHUN, 0O0CHOBbIBAMb ANOPUMMbL 6bINOTHEHUS
Oeticmeuli,

®  ucnoavzosamsv npuzHaxu oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npouzgedeHus uucei npu 8bINOJIHEHUU GbIYUCTICHUL U peuleHUU
3a0a4, 000CHOBLIBAMb NPUSHAKU OETUMOCTIU;

®  GBLINONHAMb OKPY2IleHUE PAYUOHATILHBIX YUCE C 3A0AHHOU MOYHOCMbIO,;

®  YNopsao0ouUBAMb YUCIA, 3ANUCAHHbLE 8 8UOE 0DLIKHOBEHHBIX U 0eCAMUUHBIX Opobell,

o naxooumv HOJ/[ u HOK uucen u ucnoniv3oeamso ux npu pewieHuu 3a04, .

®  onepuposamv NOHAMUEM MOOYIb YUCILA, 2e0MEMPUYECKAdsl UHMEPRPemayus MO0y YUCIA.
B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

®  NpuMeHsIMb NPABUILA NPUOTUICEHHBIX BbIYUCTCHUL NPU PEUeHUU NPAKMUYECKUX 3a0ay U peueruu 3a0aq Opyeux yueOHblx npeomemos;

®  BBLINONHAMb CPABHEHUE PE3YIbMAMO8 8bIUUCIEHUL NPU PeUleHUU NPAKMUYECKUX 3a0al, 8 MOM YUCTe NPUOTIUNCEHHBIX bIYUCTEHUL,

®  CoCmasnAmv UUCIOBblE BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NPpU peuleHuu Npakmuyeckux 3a0ad u 3a0ay u3 Opyeux y4eOuvix
npeomemos.
YpaBHeHUsI U HEPABEHCTBA

o  Onepuposamv NOHAMUAMU. PABEHCMB0, HYUCIOB0€ PABEHCMB0, YPABHEHUe, KOPEeHb VDABHeHUs, peuleHue VPAGHEeHUs, YUCI080e
HepageHcmao.
CTaTHCTHKA U TeOpHsl BEPOSITHOCTEH

e Onepuposamv noHamuaMU: cmob4amsie U Kpy2osvie OUuazpammyl, madiuysbl OAHHbIX, CpeoHee apu@dmemuiecKoe,

®  uzeIeKaAmbv, UHGOPMAYUIO, NPEOCMABIEHHYIO 8 MadIUYax, Ha Ouaspammax;

® cocmasnams mabauysl, CMpoOUms OUASPAMMbL HA OCHOBE OAHHDIX.
B noBceiHeBHO KU3HM U TIPH U3YYEHHHU JAPYTUX MPEIMETOB:

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPEOOPA3068bIBAMb UHPOPMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYAX U HA OUASPAMMAX, OMPANCAIOULYIO
CBOUCMBA U XAPAKMEPUCTNUKU PEANbHbIX NPOYECCO8 U A6IEeHUII.
TekcToBbIE 3a1a49H

e Pewamb npocmole U CI0MHCHBLE 3A0A4U PAZHBIX MUNOS, A MAKICe 3A0a4U NOBbIUEHHOU MPYOHOCTIU,

®  UCNONB308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEeKCMO8 CIOACHBIX 3a0ay OJisi NOCMPOEHUsi NOUCKOBOU CXeMbl U peuleHUs 3a0a4;
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®  3HAMb U NPUMEHAMb 00a CNOCObA NOUCKA peweHus: 3a0ay (0m mpeOo8aHus K YCI08Uio U Om YClo8us K mpedo8aHuro);

®  MOOeNUPOBAMb PACCYICOEHUsL NPU NOUCKE PEUUEHUs. 3a0ad ¢ NOMOWbIO epap-cxembl,

®  BbIOenAMb DMANbL PeuleHUsl 3a0ayll U COOEPHCAHUE KAAHCO020 IMand;

®  UHMEPNPemUPOBamb GbIUUCIUMENbHbIE PE3YIbIMAmMbl 8 3a0aue, UCCIe008amb NOJYUEHHOE peuleHue 3a0ayll;

®  QHATU3UPOBAMNDb BCEBO3MOIICHBLE CUMYAYUU B3AUMHO20 PACNONONCEHUSL 08YX 0OBEKMO8 U USMEHEHUe UX XAPAKMEPUCTIUK NPU COBMECTHOM
08UdICEHUU (CKOPOCMb, 8peMsl, pACCMOosHUe) NPU peuleHuu 3a0ad Ha O0s8udiceHue 08yX 00beKmMo8 KAK 8 O0OHOM, MAaK U 68 NPOMUBONOJIONCHLIX
HanpasieHusx;

®  UCCNe008amb 8CEBO3MONCHBLE CUMYAYUU NPU PeuleHUlY 3a0ad Ha O8UdCeHUe NO peKe, pacCMampusams pasHvle CUCTeMbl OMCHemd,

®  pewams pasHOOOPA3HbLLE 3A0aYU «HA YACTUY,

®  pewambsb u 000CHOBHIBAMDb C80€ peulenue 3a0a4 (8bl0eNAMb MAMEMAMUYECKYI0 OCHOBY) HA HAXOMCOeHUe 4acmu YUcid U Yucid no e2o
Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCIA OpodU;

®  0co3Hasame u 0OBACHAMb UOCHMUYHOCHb 3a0aY PA3HBIX MUNOB, CEA3bIBAIOUWUX MPU BEIUYUHbL (HA pabomy, HA NOKYNKU, HA O8UdCeHUe),
8bLOCAMb IMU BEIUYUHBL U OMHOWEHUSL MeNHCOY HUMU, NPUMEHAMb UX NPpU PEUeHuUu 3a0ay, KOHCMpPYuposams COOCMBEHHblE 3a0auu YKA3AHHbIX
MUnos.
B noBceaHeBHOI )KM3HU ¥ IPU U3YYE€HHH IPYTUX NPEAMETOB:

®  gvIdenAmb NpU peueHuy 3a0a4 XapaKkmepucmuku paccmampusaemoll 6 3adaie cumyayuu, OmiudHvle Om pedaibHvlx (me, om KOMOpPbIX
abecmpazuposanucy), KOHCMpYUposams Ho8ble CUMYayuu ¢ y4emom 3Mmux Xapakmepucmuk, 8 YaCmHOCMU, Npu peuleHuu 3a0aiy Ha KOHYeHmpayuu,
VUUmvleams NIOMHOCMb GeUieCmad;

® pewamsb U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PealbHbIX CUmyayuil, 6 KOMOpblX He mpeOyemcs mOouHbll
BLIUUCIUMENbHDIL Pe3YTbIMan;

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCMEMbl OMCYema.
Haruasanas reomerpust
I'eomeTpuueckue purypsni

o [I361eKamb, UHMEPNPEemupos8amsy u npeodpa306bl8ams UHGOPMAYUIO 0 2eOMEMPULECKUX PUueypax, NpeocmasienHyIo Ha Yepmeicax,

®  uz0bpadicame uzyuaemvie pueypvl 0m pyKu i ¢ ROMOUBIO KOMNbIOMEPHBIX UHCHPYMEHMOS.
N3mepeHus u BLIYHCTEHHS

®  BLINOIHAMb UMEPEHUe ONIUH, PACCIOAHUL, 8ETUYUH Y2108, C HOMOWBIO UHCIMPYMEHMO8 O USMEPEHUL ONUH U Y208,

®  BLIYUCTAMb NIOWAOU NPAMOY2OIbHUKOS, KBAOPAMO8, 00beMbl NPAMOY20IbHbIX NAPALleNenunedos, Kyoos.
B noBceHeBHO KU3HM U TIPH U3YYEHHHU JAPYTUX MPEIMETOB:

®  BLIUUCTAMb PACCMOSHUS HA MECIHOCIMU 8 CIAHOAPTMHBIX CUMYAYUSX, NIOWAOU Y4ACKO8 NPAMOY20IbHOU hopMbl, 0O0BEeMbl KOMHAN,

. BbINOIHAMb NPOCMeENUUe NOCMPOEHUSL HA MECIHOCMU, HeOOX00UMbLE 8 PEeAbHOU HCUSHU,

®  OYeHUuBamMb pazmepvl PeaibHbiX 00BLEKMO8 OKPYHCAIOUe20 MUpQ.

Hcropus MaTeMaTHKHU

12



L4 Xapaxmepwoeamb 8KIIA0 ebzdaiomuxc;l mamemamuKkoe 6 paseumue mamemamuKku U UHbIX HAY4YHbIX obnacmeil.

BbInyCKHUK Hay4YuTCcs B 7-9 K1accax (4/11 UC0/Ib30BaHUA B IOBCeAHEBHOM XKU3HHU U 06ecneyeHNs] BO3MOXKHOCTH yCHEIHOro
NPOAO0/LKEHUA 06pa3oBaHUs Ha 6a30BOM YpOBHe)
9J1eMeHTBI TCOPUH MHOKECTB H MaTeMaTUH4YecKoil JOruKH

o OHepI/IpOBaTB Ha 0a30BOM YPOBHE IMOHATHUAMU: MHOXKECTBO, DJIEMCHT MHOXKCECTBA, IIOAMHOXKCCTBO, IIPUHAIJIC)KHOCTD,

L4 3a1aBaTb MHOKECTBA MCPCUNUCIICHUEM UX DJICMCHTOB,

¢ HaxOoAuThb NCPCCCUCHUC, 06’be£[I/IH€HI/Ie, IIOAMHOXXCCTBO B HpOCTGﬁIJ.IPIX CUTyalluAdX;

® OIICpHUPOBATH Ha 0a3oBOM YPOBHC MOHATHAMU: OIPCACIICHUEC, aKCHOMA, TCOpEMA, 10Ka3aTCIbCTBO,

® IIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI IS TOATBEP/KACHUS CBOUX BBICKAa3bIBAHUM.
B HOBce)]HeBHOﬁ JKU3HU U IIPA UBYICHUH IPYIUX NIPEAMETOB:

L4 HUCIIOJIB30BAaThb rpacbnqecme npeacTaBjICHUC MHOXCCTB JIA OIIMCAHUA PCAJIbHBIX IIPOLECCOB H HBJ’IeHHfI, [Ipu pCHICHUU 3adavd APYIrux
y‘{e6HBIX MpeaAMCETOB.

Yucaa
e  OmnepupoBarh Ha 0a30BOM YpOBHE MOHATHSMU: HATYypaIbHOE YHUCIIO, 1I€JI0€ YUCIIO0, OOBIKHOBEHHAS APO0b, NecATUYHAs Ap0oOb, CMEIIaHHAas
Ipo0b, PalIMOHATILHOE YHCII0, apu(PMETHUYECKUI KBaJIPATHBIH KOPEHb;
®  HCIOJIb30BaTh CBOMCTBA YMCEIN U NMPABUJIA ACHCTBUI MPHU BHIIIOJHEHNUN BBIYMCIICHHI;
WCIIOIB30BaTh MPU3HAKHU JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHITIOJIHEHUH BBIYUCIICHUN U PEIIEHUN HECTIOKHBIX 3a7a4;
BBITIOJIHATH OKPYTJICHUE PAIlMOHATBHBIX YHCENI B COOTBETCTBUU C IIPABUIIAMU;
OIICHUBATh 3HAYCHHUE KBAJIPATHOTO KOPHSI U3 TIOJIOKHUTEIIBHOTO 1IEJIOTO YHCIIa;
pacro3HaBaTh pallMOHAILHBIE U UPPAIlMOHAIBHBIC YHCIIA;
®  CpaBHUBATH YHUCIIA.
B noBceHeBHOM KU3HM U NIPH U3YYEHHUH APYTUX NPeIMETOB:
®  OILICHUBATh PE3YJIbTATHI BEIYMCICHUM MPU PEIICHUH MPAKTUUECKUX 3a/1a4;
®  BBHINOJIHATH CPABHEHHE YMCET B PEATbHBIX CUTYaIIHSIX;
®  COCTaBJISITh YACIIOBBIC BRIPAKEHUS MTPU PEIICHUH MPAKTHUECKUX 3a/1a4 U 33]1a4 U3 APYTUX YIEOHBIX MPEIMETOB.
ToxkaecTBeHHbIE MPEOOPA30BAHUA
e  BrInonHATH HECNOXKHBIE MPeoOpa3OBaHUS ISl BBIYUCICHUS 3HAYCHUN YUCIOBBIX BBIPAKEHUH, COAEpKAIIMX CTENCHH C HATYPaTbHBIM
MOKAa3aTeJIeM, CTENIEHU C LEIbIM OTPUIATEIbHBIM [TOKA3aTENEM;
®  BBHINOJHATH HECIOXKHBIC TTPEOOPA30BAHMS TIEJIBIX BRIPAKEHUIN: PACKPBIBATh CKOOKH, TPUBOJIUTH IMOJJOOHBIE CIaraeMEbIE;
®  WCHOJIB30BaTh (OPMYJBI COKPAIIEHHOTO YMHOXEHHS (KBaJpaT CyMMBI, KBaJpaT Pa3HOCTH, Pa3HOCTh KBAJAPATOB) I YIPOIIECHUS
BBIYMCIICHUI 3HAYEHU! BBIPAKEHUN;
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®  BBINOJIHATH HECIIOKHBIE TPeoOpa3zoBaHus IPOOHO-TUHEHHBIX BBIPAKEHUN U BBIPAXKCHUN C KBaPATHBIMU KOPHSIMHU.
B noBce1HeBHOI JKU3HU U NIPH U3YYEHUH JAPYTUX MPeIMETOB:
®  TIOHMMAaTh CMBICII 3aMMCH YKCTIA B CTAHAAPTHOM BH/JIE;
e  OmepupoBaTh Ha DA30BOM YPOBHE MOHATHUEM «CTAHAAPTHAS 3AIUCH YUCIAY.
YpaBHeHuUs1 1 HepaBeHCTBA
e  OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHAMH: PaBEHCTBO, YHCIOBOE PAaBEHCTBO, YPaBHECHHE, KOPCHb YpaBHEHUS, PEIICHUE YpaBHEHUS,
YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHNE HEPABEHCTBA;
®  TIPOBEPATH CIPABEITUBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;
peniaTh JIMHEHHbIC HEPaBEHCTBA U HECIIOXKHBIC HEPABEHCTBA, CBOJISIITUECS K IMHEUHBIM;
penaTh CUCTEMbI HECTIOKHBIX JIMHEHHBIX YPAaBHEHHI, HEPABEHCTB;
MIPOBEPSTH, SIBISIETCA JIU JAHHOE YHCIIO PEIICHUEM ypaBHEHUs (HEpaBEHCTBA);
peniaTh KBaJipaTHble ypaBHEHUS M0 GopMylie KOpHEW KBaIpaTHOTO YPAaBHEHUS;
e  W300paxaTh penICHUsI HEPABEHCTB U UX CUCTEM Ha YHUCIOBOM MPSIMOM.
B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:
®  COCTaBJIITH M peUIaTh JIMHEHHBIC YpaBHEHUS MIPU PEIICHUHU 3a/1a4, BOZHUKAIOIIUX B APYTUX YU€OHBIX MpeaMeTax.
DyHKIUH
e Haxonuts 3HadeHue pyHKIUU MO 3aJaHHOMY 3HAYCHHIO apTyMEHTa;
HaXOJUTh 3HAUEHHE apTyMEHTa 10 3a/IaHHOMY 3HAYeHHUIO (YHKIIMH B HECTIOXKHBIX CUTYAIIHIX;
OTIPEIEIATH MOJIOKEHUE TOUKH 110 €€ KOOpIMHATaM, KOOPJIMHATHI TOUKH 10 €€ TOJIOKEHUIO0 Ha KOOPIMHATHON TJIOCKOCTH;
o rpaguKy HaXOAUTh 00JIACTH OMPENETICHUsI, MHOXKECTBO 3HAYCHUH, HYIMH (DYHKIIMH, MMPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKU
BO3pacTaHus U yObIBaHUS, HAMOOJbIIIEE M HAMMEHBIIIEe 3HaYeHUsT (DYHKIINH;
CTPOUTH Tpa(UK JTUHEHHON QYHKINHU;
MIPOBEPSTH, SIBISIETCS JIU JaHHBIN rpaduk rpadukoM 3a1anHoN QyHKIMK (JIMHEHHOM, KBaIpaTUUHOM, 00paTHON MPOMOPIIMOHATIFHOCTH );
OTIpeACTATh MPUOTIKEHHBIE 3HAUYECHUST KOOPAUHAT TOYKHU NIepecedeHusl TpauKoB (pyHKIIHIA,
orepupoBaTh Ha 0230BOM YPOBHE MOHITHSIMU: IOCJIEI0BATENFHOCTD, apu()MeTHUECKasl TPOTPECCHsi, TeOMETpUIECcKas IPOTPECCHS,;
e  pemaTh 33/1a4M Ha IPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITh MOJYYE€H HETIOCPEACTBEHHBIM MOJICYETOM 0€3 MpUMeHEHUS (hOpMYII.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:
®  ICIOJIb30BaTh TpaMKH PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH MAJIs ONpeNeeHHs] WX CBOMCTB (HAMOONbIIME W HAUMEHbBINNE 3HAYCHUS,
MIPOMEXKYTKH BO3PACTAHMS U YOBIBAHUS, 00JIACTH TOJOKUTENBHBIX U OTPUIATEIBHBIX 3HAYCHUN U T.I1.);
®  WCIOJIb30BATh CBOMCTBA JMHEHHON (QYHKIINU U ee TpadUK MPpH PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX TPEIMETOB.
CraTucTHKa M TeOpHs BEPOSATHOCTEH
e lIMeTh mpe/CcTaBICHUE O CTATUCTUYECKUX XapaKTePUCTUKAX, BEPOSATHOCTU CIIYYaifHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;
e  pemiath MpOCTEiIINe KOMOMHATOPHBIE 334a4U METOJIOM MPSIMOTO U OPTaHU30BAHHOTO TIepedopa;
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®  [PEJCTaBIATH JAaHHBIC B BUJE TAOIUII, JUArpaMM, rpauKoB;
e yuTaTh MH(OPMAIHIO, IPEJCTABICHHYIO B BUJIE TaOJIULIbl, AUArpaMMbl, rpaduka;
®  OIpeneNsITh OCHOBHbIE CTATUCTUYECKUE XaPAKTEPUCTUKN YHUCIOBBIX HAOOPOB;
®  OIIEHUBATh BEPOATHOCTh COOBITHSA B IPOCTEHIINX CIy4asiX;
®  UMETb [IPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX.
B noBcegHeBHOI )KM3HM M NIPU U3YYEHHUH JPYTHX NPEAMETOB:
®  OLEHUBATh KOJMUYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM I1epedopa;
®  UMETh MPEJCTABICHUE O POJIM MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHH;
®  CpaBHUBaThb OCHOBHbIE CTaTUCTUYECKHE XapaKTEPUCTHKH, IMOJyYEHHbIC B IPOLECCe PELICHUs MPUKIAAHON 3a/1a4uM, U3Y4YEHUsS! PEealbHOIo
SIBJICHMS;
®  OIICHMUBATh BEPOATHOCTH PEATHHBIX COOBITHI U SIBICHHUIA B HECIOKHBIX CUTYAIIHSX.
TexcTroBble 3a1aun
e Pemare HeCI0XKHbBIE CIOKETHBIE 33]1a4l PAa3HbIX THIIOB HA BCE apupMeTHUYECKUEe ACHCTBUS;
® CTpOMUTHb MOJIEJIb YCJIOBUA 3ajaud (B BUZIE TaOJUIIbI, CXEMbl, PUCYHKa WU YpaBHEHUs), B KOTOPOH JaHbl 3HAUYEHUS JBYX M3 Tpex
B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO [TOMCKA PELIeHUs 3a/]auy;
®  OCYIIECTBIATH CIIOCOO MOMCKA PEUICHUS 337a4dM, B KOTOPOM PACCYXKICHHE CTPOUTCS OT YCIOBHUS K TPeOOBAHMIO WM OT TPeOOBAaHUS K
YCIIOBHIO;
COCTaBJIATH IUIaH PELICHUS 3a1a4U;
BBIIETISITh 3TAIlbl pEIICHUS 3a/1a4H;
MHTEPIPETUPOBATH BRIYUCIUTENbHbBIE PE3YNIbTATHI B 33/1a4€, UCCIIEI0BATh OJYYEHHOE PEIlIeHUE 3aauu;
3HATh pa3IMyue CKOpocTel 00beKTa B CTOAYEH BOJIE, IPOTUB TEUEHHUS U 10 TEUEHUIO PEKH;
pelaTh 3aa4i Ha HaX0XKJIEHUE YacTH Yncia U 9Kciia TI0 €ro 4acTu;
pemars 3aJayu pa3HbIX TUIOB (Ha paboTy, Ha MOKYNKH, Ha JIBUJKEHUE), CBS3bIBAIOUIMX TPU BEJIUYMHBI, BBIIEIATH 3TH BEIUUMHBI U
OTHOIICHUS MEX1Y HUMH;
®  HAXOJIUTh IPOLEHT OT YUCIIA, YUCIIO O NMPOLIEHTY OT HETO, HAXOUTh MPOLIEHTHOE CHUYKEHUE UIIU NPOLICHTHOE MOBBIIIEHNUE BEIMYNHBL;
®  pelarh HECJIOKHBIE JIOTHYECKHE 331a4ll METOJIOM PACCyXAECHUM.
B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:
®  BBIIBUTATh TUIIOTE3bI O BO3MOXKHBIX MPEeAETIbHBIX 3HAUCHUAX HCKOMBIX B 33/1a4e BEJIMUUH (JeNaTh MPUKHUJIKY).
I'eomerpuuyeckue Gpurypsl
OnepupoBath Ha 6a30BOM ypOBHE MOHATUSMU T€OMETPUYECKUX (PUTYP;
U3BJIEKaTh HH(OPMALIHIO O TEOMETPUUECKUX (DUTypax, IPEJCTABICHHYIO Ha YepTeKaxX B SBHOM BUJIE;
MIPUMEHSITDH [T pEIIeHUs 3a/1a4y reoOMeTprueckre (hakThl, €CIIU YCIOBUS UX MPUMEHEHUS 3aaHbl B SIBHOU (popme;
pelaTh 3aa4 Ha HaX0K/IeHHE T€OMETPUYECKUX BETTMUHH 0 00pa3liaM WK aJrOpUTMaM.
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B noBceaHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:
®  UCHOJb30BaTh CBOMCTBA F€OMETPUYECKUX (PUTYp JUIS PEIIEHUS TUIOBBIX 3ajjay, BO3HUKAIOIIKUX B CUTYALMSIX [TOBCEIHEBHOM KHU3HHU, 3a/1a4
IIPAKTUYECKOI'O COJIEPIKaHUS.
OTtHowmeHns
e  OmnepupoBaTh Ha 0230BOM YpOBHE MOHSATHSIMHU: PABEHCTBO (UTYp, paBHBIC (PUTYPHI, PABEHCTBO TPEYTOJIBHUKOB, MAPAJICTbHOCTh IPSAMBIX,
NEPIEHIUKYJISIPHOCTD MPSMBIX, YIJIBI MEXAY IPSIMBIMU, IEPIIEHAUKYJIISAP, HAKIOHHASL, TPOEKIIMSL.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
®  CIIOJIb30BAaTh OTHOLIEHUS JUIsl PELIEHUs] IPOCTENIINX 3a/]a4, BOZHUKAIOIUX B PEAIbHOM JKU3HH.
N3mepenus u BoIYMcICHUS
e  BrINoNHATH U3MEpPEHUE IIMH, PACCTOSHUM, BEJIMYMH YIJIOB, C IOMOIIbKO HHCTPYMEHTOB AJI U3MEPEHU UIMH U YIJIOB;
®  [IpPUMEHATH (POPMYJIBI HEPUMETPA, IJIOMIATN U 00BbEMa, IO OBEPXHOCTH OT/AEIbHBIX MHOIOIPAHHUKOB IIPU BBIYMCICHUSIX, KOT'/1a BCE
JaHHBIE UMEIOTCS B YCIIOBHH;
e npumeHsaTh Teopemy Iludaropa, 0a3oBble TPUTOHOMETPUYECKHE COOTHOILIEHHS MAJIsi BBIYUCICHUS JJUH, PAacCTOSHUMN, IUIOIIAJEed B
MIPOCTEUIINX CITyYasiX.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:
®  BBIYHCIATH PACCTOSIHUS HA MECTHOCTU B CTAaHAAPTHBIX CUTYALUX, [JIOLIA/IA B IPOCTEHIINX ClIydasx, IPUMEHATh (OPMYIIbl B IPOCTENILINX
CUTyalUsX B [IOBCEJHEBHON KU3HU.
I'eomeTpuyeckue nocTpoeHus
e  M300pakaTh TUMIOBBIE MJIOCKUE QUTYPBI U PUTYPBI B MPOCTPAHCTBE OT PYKU U C MMOMOIIIBIO HHCTPYMEHTOB.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:
®  BBINOJIHATH NPOCTEHIINE TOCTPOECHUS Ha MECTHOCTH, HEOOXO/IMMBIE B pEaJIbHOM JKHU3HH.
I'eomeTpuueckune npeodpazoBaHus
e  Crpouth purypy, CHMMETPUUHYIO JaHHOH (UType OTHOCUTEIBHO OCH U TOUKH.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
®  pacro3HaBaTh JIBUYKEHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;
®  pacrno3HaBaThb CHMMETPHYHBIE QUTYpPHI B OKPYKAIOIIEM MUPE.
BekTopbl M1 KOOPAUHATHI HA MJIOCKOCTH
e  OmnepupoBaTb Ha 6a30BOM ypOBHE MOHSATUSIMH BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHIE BEKTOpA HA YHUCIIO0, KOOPJMHATHI Ha MJIOCKOCTH;
e OmpeneNsaTh NPUOINKEHHO KOOPAUHATHI TOUKH 110 €€ N300paKEHUI0 Ha KOOPAMHATHOM MIIOCKOCTH.
B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:
®  HCIIOJIB30BAaTh BEKTOPBI JJIs PELIEHUS IPOCTEUILINX 3a/1a4 HAa ONPEAEIIEHNE CKOPOCTH OTHOCUTENIBHOIO IBH)KEHUS.
Hcropus MaTeMaTHKHU
e  OmnuchIBaTh OT/AENIbHBIE BBIAAIOIIMECS PE3YIbTaThl, OJyUYEHHBIE B X0/I€ Pa3BUTH MAaTEMAaTUKU KaK HAYKU;
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®  3HATH IPUMEPBl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHON UCTOPUEH;

e [IOHMMAaTh POJb MAaTEMATUKH B pa3Butuu Poccumn.
Metoabsl MATEMATHKH

e  BriOuparh NoAX0IAUINI U3YyUEHHBIN METO 111 pELICHHS] U3yYEHHBIX TUIIOB MaTEMATUUECKUX 3a/1ay;

e [IpuBOAUTH NPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEH AEVCTBUTEIBHOCTH U IPOU3BEICHUIX UCKYCCTBA.
BbINyCKHHMK NOJIyYUT BO3MOXKHOCTb HAYYUThCA B 7-9 KJlaccax AJid o6ecnneyeHusl BO3MOXKHOCTH YCIELHOro NpoJ0/LKeHUs
06pa30BaHUA HA 6a30BOM H yrjiyO0JIeCHHOM YPOBHAX
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKH

e Onepuposamv NOHAMUAMU. OnpedeNeHue, meopema, aKCUOMA, MHONCECME0, XaApPAaKMePUCTMUKU MHONICeCm8d, NeMeHm MHONCeCcmad,
nycmoe, KoneyHoe u 6eCKOHeUHOe MHOMCECMB0, NOOMHONICECMB0, NPUHAOTIEHCHOCIb, 8KII0YEHUe, PABEHCIBO MHONCECME,

®  U300padicamv MHOIHCECMBA U OMHOULEHUE MHONCECTNE ¢ NOMOWbIO Kpy2os Jiliepa;

®  onpeodensamv NPUHAOLEIHCHOCMb dNIeMEeHMA MHONCECMBY, 00beOUHEHUIO U NepecedeHuio MHOMCeCms;

®  3a0a8amb MHONCECMBO C NOMOWBIO NEPEUUCTIeHUs. INeMEHMO8, CI08ECHO20 ONUCAHUSL,

®  Oonepupogamv NOHAMUAMU: BbICKA3bIBAHUE, UCTMUHHOCb U JIOXCHOCHb BbICKA3LIGAHUS, OMPUYAHUE BbICKA3bIBAHUU, onepayuu Hao
8bICKA3bIBAHUAMU. U, UL, He, YCIIO8HbIE BbICKA3bIBAHUS (UMNIUKAYUL),

®  CMpoums 8bICKA3bIAHUS, OMPUYAHUS BbICKA3bIGAHUII.
B noBceHeBHOM KU3HM U NPU U3YYEeHUH APYrUX NPeIMETOB:

®  Ccmpoums YenouKu YMO3aKku0YeHUll Ha OCHO8E UCNOIb308AHUA NPAGUT TOSUKU,

®  UCNOTBL308AMb MHONCECMEA, ONEPAYUU C MHONCECMBAMU, UX epaghuyeckoe npedcmasgienue 0Jisl ONUCAHUSL PEATibHbIX NPOYECCO8 U SGTIeHUI.
Yucaa

o  Onepuposambv NOHAMUAMU: MHOIHCECMEO HAMYPAIbHLIX YUCEN, MHONMCECMBO UYENblX YUCel, MHONCECMBO PAYUOHANbHBIX HYUCE],
UPPAYUOHATILHOE YUCTIO, KB8AOPAMHBIU KOPEeHb, MHOMCECM80 OeliCmEUMeNbHbIX YUCel, 2e0Mempudeckds UHmepnpemayus HAmypaibHbulX, YerblX,
PAYUOHATLHBIX, OeliCMBUMENbHBLX YUCE,

®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCA,
BLINOJIHAMb BLIYUCTIEHUS, 8 MOM YUCTEe C UCNOIb308AHUEM NPUEMOB PAYUOHANbHBIX GbIYUCTEHUL,
8bINOJHAMb OKPY2lleHUe PAYUOHANbHBIX YUCeN ¢ 3a0aHHOU MOYHOCMbIO,
CpasHu8amsv payuoHaibHble U UpPayUOHAIbHbIE YUCTA,
npeocmasiams pAyUoOHaiIbHOe YUCIO0 8 8UOe OeCAMUYHOU OpoOU
YNOpA00UUBAMb YUCLA, 3ANUCAHHbBIE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU OpooU,;

o naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuieHuu 3a0ad.
B noBceHeBHO KU3HM M NIPH U3YYEHHHU APYTUX NPeIMeTOB:

®  NPpUMEHAMb NPAGUILA NPUOTIUINCEHHBIX GLIYUCTEHUL NPU PeulenUY NPAKMUYeCKUX 3a0a4 U peulenuy 3a0ay Opy2ux y4eOHbiX npeomMemos;

®  BLINOIHAMb CPAGHEHUE Pe3VIbMAMO8 8bIYUCTIEHUL NPU PeUeHUU NPAKMUYECKUX 3a0ay, 8 MOM YUCLe NPUOTUNCEHHBIX BbIYUCTIEHULL,
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®  COCMABIAMb U OYEHUBAMb YUCTIOBbIE BbIPAICEHUS NPU PEUeHUU NPAKIMUYECKUX 3a0ay U 3a0ad U3 Opyeux y4eOHbIX npeomMemos;

®  3aNUCLIBAMb U OKPY2ISIMb YUCLO8ble 3HAUECHUS PeAbHbIX 8EIUYUH C UCHONIL30BAHUEM PASHBIX CUCTNEM UMEPEHUsL.
To:xknecTBeHHbIE TPeO0OPa30BaAHUS

e Onepuposame NOHAMUAMU CIMENEHU C HAMYPATbHbIM NOKA3amenem, CeneHu ¢ YeavblM OmpuyamenlbHul;M noKazamenem,

®  GLINOIHAMb NPEoOPA30BAHUS YENbIX GbIPAICEHUN. OelicmeUst ¢ O0OHOYIEHAMU (CLOJICeHUe, BbIYUMAHUe, VMHOJICEHUE), Oelicmeus ¢
MHO20UTIeHaMU (CNI0JCeHUe, BbIUUMAHUe, YMHONMCEHUE),

®  BLINOIHAMb PA3NIOACEHUE MHOSOUICHO8 HA MHONCUMENU OOHUM U3 CNOCO0O08. BbIHECEeHUE 3d CKOOKY, 2PYNNUPOBKA, UCNOIb308AHUE POpMYIL
COKPAWEHHO20 YMHONCEHUSL,

®  gvidenamb K8AOPAam CyMMbl U PAZHOCMU OOHOYIEHO8;

®  PAcKNao0vbIBamsv HA MHOMCUMENU KBAOPAMHbIL MPEeXUieH,

®  BLINOIHAMb NPEOOPAZVBAHUSL BBIPANCEHUL, COOEPIHCAUUX CIMENEHU C YeTbIMU OMPUYAMETbHLIMU NOKA3AMENAMU, NEPEXOOUmMb O 3anucl 6
8UOe CMeneHu ¢ Yeavlm OmpUyameilbHulM NoKazamenem K 3anucu 8 guoe opoou;

®  BLINOIHAMb NPEoOPA308aHUL OPOOHO-PAYUOHATLHBIX BbIPAJICEHULL: COKpaujenue 0pobell, npugedenue ancedopauyeckux opoobel K obuemy
3HAMEeHamento, ClOdCeHue, YMHOJCeHUue, OeleHue aneedpaudeckux oOpobell, 6038edeHue aneedpauyeckol 0podu 6 HAMYPAIbHYIO U UYeayio
OMPUYAMENbHYIO CIEeNneHb,

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHUU, COOEPAHCAUYUX KBAOPAMHbIE KOPHU,

®  gvI0enAMb K8AOPAN CYMMblL UU PAZHOCTU O8YUTICHA 8 BbIPANCEHUSX, COOEPHCAUUX KBAOPAMHbBLE KOPHU,

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.
B noBceaHeBHOM KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

®  GLINOIHAMb NPEOOPAZ0BAHUSL U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 6 CIMAHOAPMHOM 8U0e;

®  BLINOIHAMb NPEOOPA3OBANUS ANCEOPAULECKUX BbIPANCEHULL NPU PEUeHUU 3a0ay OpYeUX Y4eOHbIX NpeOMemos.
YpaBHeHUsI H HEPABEHCTBA

o  Onepuposamv noHsmMuAMU: YpaGHeHUe, HePABEHCME0, KOPEHb YPABHeHUsl, pelleHUue HepaseHCcmed, PAGHOCUNIbHbIE YPAGHEHUs, 0011acmb
onpeoeieHusl YpaeHe st (HepaseHcmaa, Cucnmemvl YPasHeHUL U HePAGEHCMS),

®  pewams NUHElHble YPAGHEHUS U YPABHEHUS, C600UMbLE K TUHEUHbIM ¢ NOMOWbIO MOHCOECMBEHHBIX NPeoOPA306aAHULL;

®  pewams KBAOPAMHbIE YPABHEHUS U YPABHEHUS, CBOOUMbLE K KBAOPAMHBIM C NOMOUBIO MONCOECBEHHBIX NPe0OPA308aHULL

®  pewamsb OPOOHO-TUHELHbLE YPABHEHUS,

*  pewiams npocmetiuiue uppayuonabhvie ypaguenus euoa || f (x)=a, \/f (x) = \/g (x);

pewamnv ypasHeHUs 6U0d x"=a ;

pewams YpagHeHuss ChocoO0M pa3ioNHCeHUs Ha MHONCUMENU U 3AMeHbl NePeMeHHOU,
UCNONIL3068aMb MEMOO UHMEPBANO08 OJisl peUleHUsl YeablX U OPOOHO-PAYUOHATILHBIX HEPABEHCME,
peuiams UHeliHble YPAGHeHUs U HepaABeHCMBA C Napamempamu,
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®  pewams HeCNONHCHbIE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  peuwams HeCI0NCHbIE CUCTEMbL TUHEUHbIX YPAGHEHULl C NaApaAMEempamu,

®  peuwams HeC0NCHbIE YPABHEHUS 8 YEbIX YUCILAX.
B noBceaHeBHOI )KM3HN M PU U3YYeHHH IPYTHX MPEAMETOB:

® cocmaenams U peulams JuHelnble U K8a0pamubvie YpPAeHeHUsl, YPAGHEHUsl, K HUM C800AUUECs, CUCEMbl TUHEUHbIX YPAGHEeHUU, HepageHCme
npu peuteruu 3a0a4 Opy2ux yueOHvlx npeomMemos;

®  BLINOIHAMb OYEHKY NPABOON0000OUsL Pe3yIbMamos, NOIYHaAemMblX NPU PeuleHUU TUHEHbIX U K8AOPAMHbIX YPAGHEHUU U CUCEM TUHEUHbIX
VPABHEeHUIl U HePABEeHCME NPU peuleHUulU 3a0ad Opy2ux y4eOHbIX npeomMemos;

®  guLIOUpamb COOMEEMCMEYIOWUe VYPAGHEHUS, HePABEeHCMEd UMY UX cucmemvl OJisl COCMABNEeHUs MAmeMamuieckolu Mooeiu 3a0aHHOl
PeanbHOU cCumyayuu uiu NPUKIaoOHoU 3a0adu,

®  yMemb UHMEPNPEMUPOBAMb NOJYYEHHbIL NPU DPEUeHUU VPABHEHUS, HePABCeHCMEA UIU CUCTeMbl Pe3Vibmam 6 KOHMeKCme 3d0AHHOU
PeanbHOU CUumyayuu uiu NPUKIaoOHoU 3a0a4u.
DOyHKIUH

e Onepuposamv NOHAMUAMU: HYHKYUOHATbHAA 3ABUCUMOCTb, (QYHKYUA, epagux @yHKyuu, cnocobvl 3a0aHusi QYHKYuu, apeymenm u
3HayeHue QyHKYuu, 001ACMb ONpPeoeleHUss U MHOMCECBO 3HAYEHUL (DYHKYUU, HYIU DYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCHb
@dyHKYUU, YemHOCMb/HeYemHOCMb QYHKYUU,

N . . . k
o cmpoumb 2paguKku JTUHEUHOU, KEAOPAMUYHOU (QYHKYUU, O0Opamuou NpONOPYUOHANLHOCMU, @DYHKYUU 6uda: y=a+——

X+b'

y=+x,y=¥x: y=|x;

®  Ha npumepe K6AOPAMuyHOU PYHKYUU, UCNOAb306amb npeobpaszosanus epaguka @yuxyuu Y=f(X) o nocmpoenus epaguros Gynxyuil
y=af (kx+b)+c,

®  cocmaenams ypasHenus npAmMol O 3a0aHHbIM YCIIOBUAM. NPOX0Oswell yepe3 08e MOUKU ¢ 3A0AHHbIMU KOOPOUHAMAMU, NPOX0OAWell Yepe3
OaHHYI0 MOYKY U NAPANIENIbHOU OAHHOU NPIAMOLL;

® uccredosamv QyHKYUIO no ee epaguxy;

®  HAXOOUMb MHONCECME0 3HAUEHUU, HYIU, NPOMENHCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCIMU K8AOPAMUYHOU QYHKYUU,

®  onepupoamv NOHAMUAMU: NOCTIE008AMENbHOCIb, APUPDMEMUUECKAs NPOSPECCUsl, 2E0MEMPUUECKAsl NPOSPECCUsl;

®  pewams 34044l HA APUPDMEMUUECKYIO U 2EOMEMPUYECKYI0 NPOSPECCUIO.
B noBceaHeBHOI )KM3HM ¥ IPU U3YYE€HHH IPYTUX MPEeIMETOB:

®  ULIIOCMPUPOBAMNL C NOMOWBIO 2PAPUKA PEanbHYI0 3a8UCUMOCTb ULU NPOYECC NO UX XAPAKMEPUCTNUKAM,

®  UCNONL308AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU DYHKYUU NPU PeuteHuU 3a0ay U3 Opyeux yieOHvlx npeomemos.
TekcToBBIE 324U

e Pewamb npocmvie u CLONCHbIE 3A0AYU PASHLIX MUNOG, A MAKHCE 3A0aYU NOBLIUEHHOU MPYOHOCMU,

®  UCNONB308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay 0l NOCMPOEHUsI NOUCKOBOU CXeMbl U peuleHUsl 3a0ay;
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®  paziuuamov Mooeib MeKCma U MOOelb peulenus 3a0a4u, KOHCMpYuposams K 0OHOU MOOeIU PeueHUsl HEeCIONCHOL 3a0aqu pazHvle MoOeiu
mexcma 3a0ayqu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ad (0m mpebo8anus K YCI08UI0 U OM YCI08UsL K mMpedo8anuio);

®  M0O0enUpPOBaAmb PACCYHCOCHUS NPU NOUCKE PeUeHUs 3a0a4 ¢ NOMOWbIO 2pagd-cxembl;

®  BblOCNAMb IMANDL PeUleHUsl 3a0aUU U COOEPACAHUE KAAHCO020 IMANd;

®  yuemb 6bIOUPAMb ONMUMAILHLIL MEemoO peuleHus 3a0auu U O0CO3HABAMb 6blOOP Memood, pAacCMaAmpuéams paziuyHvle Memoobl,
HAX00ums pasHvle peueHus 3a0ayu, eciu 603MONACHO,

®  QHAIU3UPOBAMb 3aMPYOHEHUs NPU PeUleHUU 3a0a4;

®  BLINOJHAMb PA3IUYHBLE NPE0OPAZ06AHUS NPEOTONCCHHOU 3A0a4U, KOHCMPYUPOSANb HO8ble 3a0adu U3 OAHHOU, 8 MOM Yucie 0opamHvle;

®  UHmMEPNPemupoBaAmsb BbIYUCIUMEIbHBLE PE3YIbMAmbl 8 3a0aye, UCcie008amy NOJLYYeHHOe peueHue 3a0ayl;

®  QHATUBUPOBAMb BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUSL O8YX 00BEKMO8 U U3MEHEHUE UX XAPAKMEPUCTMUK NPU COBMECTHOM
0sudICeHUU (CKOpOCmb, 8peMs, PACCMOsiHUe) Npu peulenuu 3a0ay Ha OudceHue 08YyX 00beKmo8 KAK 8 OOHOM, MAaK U 8 NPOMUBONOJIONCHbIX
Hanpaeienusix;,

®  UCCe008amb BCEBO3MOICHbIE CUMYAYUU NPU PeleHUU 3a0ay HA 08UdICEHIUe NO peKe, PACCMAMPUBAMb PA3HbLE CUCIEMbL OMCYemd,

®  pewams pazsHOOOPA3HLLE 3A0AYU (HA YACTUY,

®  pewams u 000CHOBHIBAMb CB0E peuieHUue 3a0ay (8blOesIMb MAMEMAMUYECKYI0 OCHO8Y) HA HAXOMCOeHUe YACmU YUCIAd U YUCid no e2o
Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCLA OpoOU,

®  0COo3HABaMb U 0OBACHAMb UOCHMUYHOCb 3A0ay PA3HLIX MUNOE, CEA3bIEANOWUX MPU GeTUNUHbL (HA pabomy, HA NOKYNKU, HA O8UJICEHUe),
8bLOEISIMb IMU BEIUUUHBL U OMHOUEHUSL MENCOY HUMU, NPUMEHSIMb UX NPU PeueHUU 3a0ad, KOHCMPYUposams coOCMEeHHble 3a0ay YKA3AHHbIX MUNOG;

®  gadenmsv OCHOBHbIMU MEMOOAMU PeUleHUsl 3A0ay HA CMeCU, CNLABbl, KOHYEHMPAayuu,
pewams 3a0ayu Ha NPOYEeHmMbl, 8 MOM YUCTE, CLONACHbLE NPOYEHMbL ¢ 0DOCHOBAHUEM, UCNONb3YS PAZHBLE CHOCOObL;
pewams joeudecKkue 3a0ayu pasHblMu CROCobamul, 8 mom yucie, ¢ 08yMsi OI0KAMU U ¢ mpemst 610KAMU OAHHBIX C ROMOWbIO MAOIULY,
pewams 3a0ayu no KOMOUHAMOPUKe U Meopull 6ePOSIMHOCHEN HA OCHO8E UCNONIb3068AHUSL U3YYEHHBIX MeMO0008 U 000CHO8bIEAMb peuleHUe;

peulams HeCl0NHCHbLE 3a0ayl N0 MAMeMamu4eckol Cmamucmuxe;

® 061a0emb OCHOBHLIMU MEMOOAMU peuleHUs CIOHCeMHbIX 3a0ay. apupmemudeckull, aneebpaudeckull, nepebop 6apuaHmMos,
2eomempudeckull, epapuieckull, NPUMeHsIMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEeHHbIMU CUMYAYUSX.
B noBcenHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  gblOeNAMb NpU peueHuU 3a0a4 XapaKkmepucmuKky paccmampueaemol 6 3aoaie CUumyayuu, OmiudHvle Om peanbHulX (me, om KOMOpbIX
abcmpazuposanucs), KOHCMpYUpo8ams HOBble CUMYAYUU C Y4emoM dMUX XapaKmepucmux, 8 YacmHoCmuy, Npu peweHuu 3a0ay Ha KOHYeHmpayuu,
Vuumvleams NAOMHOCHb GeUjecmea,

® pewamsb U KOHCMPYUPOBAMb 3A0auU HA OCHOBE PACCMOMPEHUSl DealbHblX CUmyayuil, 6 KOMOpblX He mpebdyemcs mOYHbIl
BLIYUCIUMENbHBIU Pe3VIbmam;

®  pewams 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBASL PA3Hble CUCeMbl OMCcYemd.
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CTaTuCTHKA U TeopHs BEPOSITHOCTEH

o Onepuposamv NOHAMUAMU. CMOLOYAMbIE U KPY208ble OUASPAMMbL, MadIuybl OAHHLIX, CPeOHee apu@dmemuieckoe, MeOuana, Hauboavuiee
U HauMeHblee 3HaueHUs 8bl00PKU, PA3ZMax 8blOOPKU, OUCNEPCUS U CMAHOAPMHOE OMKIIOHEeHUe, CIYYAUHASA USMEHYUBOCb,

®  uzsneKamv UHpOpMaAyUI0, NPEOCMAasIeHHYI0 8 MabIUYax, Ha OUaspammax, spagpuxax;

® cocmasniams mabauybl, CMPOUmMs OUASPAMMBL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU: PAKMOPUAT YUCILA, NePECMAHOBKU U COYemarnus, mpeyeoivHuk Ilackans;

®  NpUMEHIMb NPABGUILO NPOU3BEOEHUs NPU PEUUEHUU KOMOUHAMOPHBIX 3a0a4;

®  onepuposamv NOHAMUAMU: CLYYAUHBLI ONbIM, CAVYAUHDBIL 8b100D, UCNbIMAHUE, dJleMEeHmMapHoe Cydalinoe cobvimue (UcxXo0), Kiaccuueckoe
onpeoeieHue eposiMmHOCMU CLYHAUHO20 CODbIMUSL, ONepayull Hao CAYYAUHBIMU COOLIMUIMU,

®  npedcmasisame UHGOPMAYUIO ¢ NOMOWBIO KpY20os Ddinepa;,

®  pewams 3a0a4u HA BbIYUCTIEHUE BEPOSMHOCMU C NOOCUEMOM KOIUYECMEd 6APUAHMOE ¢ NOMOUBIO KOMOUHAMOPUKU.
B noBceaHeBHOI )KM3HU M IPU W3YYE€HHH IPYTUX NPEAMETOB:

®  u38TEKAMb, UHMEPNPEemuposams U npeobpaszoevleams UH@OpMayuro, NpPeoCcmasienHylo 8 mabauyax, Ha Oudcpammax, 2epaguxax,
OmMPpasicarowyio CE0UCMEA U XapaKmepucmuku peaibHblx NPoYeccos u a61eHuUll;

® onpedensimv CMAMUCIUYECKUE XAPAKMEPUCTIUKU BbIOOPOK NO  MAOIUYam, OUudAepamMmam, 2paguxkam, 6bINOJHAMb CPAGHEHUe 8
3a8UCUMOCMU OM Yeau PeleHust 3a0aqu,

®  OyeHUuBamb 8ePOSMHOCIb PEANbHbIX COOLIMULL U SAGTIeHULL.
I'eomeTpuueckue purypsi

o Onepuposamv NOHAMUAMU 2EOMEMPUUECKUX Puyp;
U361E€KAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bI8AMb UHDOPMAYUIO O 2EOMEMPUYECKUX PUYPax, NPeOCMABIEeHHYIO HA YEPMENCax,
npUMeHsMb 2eomempuieckue hakmol 015 peuleHus 3a0ay, 8 Mom Yucie, NPeonoadearuux HeCKOJIbKO WUa208 peueHus,
Gopmynuposams 6 NPOCMeEUUUX CIYYAAX CEOUCMEA U NPUSHAKU ueyp;
O00KA3bIBAMNb 2e0MempudecKue YmeepiHcOeHus,

®  grademv CMAHOAPMHOU Kldccuukayueli n1oCKux gueyp (mpey2oibHuKo8 u 4emulpexy2oibHUK0s).
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONB308AMb CEOUCMBA 2EOMEMPUYECKUX Puyp ONs peueHus 3a0ay NpaKmu4ecko2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTtHowmeHnst

o  Onepuposamv NOHAMUAMU: PABEHCMBO  (ueyp, paeHvle GuUYPLL, PABEHCMEO  MPEY2OIbHUKOS, NAPALIEIbHOCMb — NPSAMbIX,
NepneHOUKYIAPHOCMb NPAMBIX, Velbl MedHcOy NPIMbIMU, NEePReHOUKYIAD, HAKIOHHAA, NpoeKyus, nododue gueyp, noododHvie ¢hueypwvl, noo0oOHbIe
MpeyeoNbHUKU,

®  npumenamv meopemy Paneca u meopemy 0 nPpONOPYUOHAILHBIX OMPE3KAX NPU PEeUleHUU 3A0aY,

®  Xapakmepuzo8amv 63AUMHOE PACNONONHCEHUE NPAMOU U OKPYIHCHOCTU, O8YX OKPYIHCHOCEI.
B noBceHeBHO¥ KU3HM U TIPH U3YYEHHHU JAPYTUX MPEIMETOB:
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®  UCNONB308AMb OMHOWEHUS OJISL PEUEeHUs 3a0at, BO3HUKAIOWUX 8 PeaibHOU HCUZHUL.
N3mepennsi u BHIYUCIEHHSA

e Onepuposame npedcmagieHuamu o0 OIuHe, NIOWAOU, obveme Kaxk eerudunamu. I[lpumename meopemy Ilugazopa, opmynvl niowaou,
0bvema npu peuteHuU MHO2OUA208bIX 3A0ay, 8 KOMOPLIX He 8ce OaHHble NPeOCMABIEeHbl A6HO, a MpebYIOm GblUUCIeHUU, ONepUpPosams bojee WUpOKUM
KOAU4eCcmeom hopmyn ONuHbl, nI0owaou, 0ovema, BbIYUCAMb XAPAKMEPUCUKY KOMOUHAYUL (hucyp (OKpYIHCHOCMENU U MHO20)20/IbHUKOB) 8bIYUCIAMb
PAccmosanUs MexHcOy ueypamis, NpUMeHsImb MpUueoHoOMempuieckue opmynvl 05 8bIYUCTEHUL 8 O0Jlee CLOACHBIX CIYYASX, NPOBOOUMNb BbIYUCTIEHUS HA
OCHOB€ PABHOBEIUKOCIU U PABHOCOCMABIEHHOCMU,

®  1POBOOUMb NPOCTbLE BLIYUCIEHU HA 0OBEMHBIX MeNax;

®  opmynuposamsv 3a0auu Ha bIYUCTEHUE ONUH, NIOWAdel U 00bEMO8 U peuams Ux.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHUH APYTUX MPeAMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECIHOCMU,

®  npumensimv OPMYIbL NPU BLIYUCTEHUSAX 8 CMENCHBIX YUeOHbIX NPeOMemax, 6 OKpydcaoujell OeucmeumenbHOC.
I'eomeTpuyecKkne MOCTPOEHUsI

o /300pasicams ceomempuueckue ueypovl no MeKCmoBoMy U CUMBOTbHOMY ONUCAHUIO,

®  CB0DOOHO ONEPUPOBAMb YEPMENCHBIMU UHCIPYMEHMAMU 68 HECILONCHBIX CYUASIX,

®  GLINOIHAMb NOCMPOCHUST MPEY2OJbHUKOS, NPUMEHSMb OMOelbHble MemoObl NOCMPOEHUU YUPKYIeM U JUHEUKOU U Hpo8oOumb
npocmetiuiue UCCiLe008aAHUsL YUCIA PeUleHULL,

®  u300padxcamv Munosvie NI0CKue ueypsl U 00veMHbIE Meld ¢ NOMOWBIO NPOCMENUUX KOMNbIOMEPHBIX UHCIMPYMEHNOB.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  GLINOIHAMb NPOCMeEUUEe NOCMPOEHUSL HA MECIMHOCTU, HEOOXOOUMbLE 8 PEAIbHOU JHCUSHIL,

®  OYeHUBAMb PA3MePbl PEeabHbIX 0OBLEKMOE OKPYHCAIOUe20 MUPA.
IIpeoGpa3oBanus

e Onepuposamv noHamuem O8UNCEHUs U NPeoOPA3068aHUs NOOOOUs, 81A0emMb NPUEMAMU NOCMPOEHUSL hueyp ¢ UCNONIb308AHUEM OBUNCEHULL U
npeobpazosanuti n000OUsl, NPUMEHAMb NOJIYYEHHble 3HAHUS U ONbIM NOCMPOEHULL 8 CMENCHBIX NPeOMemax U 6 PeailbHbIX CUMYAYUSX OKPYIHCAIoUuie2o
mupa;

® cmpoumbs Qucypy, NOOOOHYIO OAHHOU, NOJBL30BAMBCS CEOLLCMEAMU NOOOOUS 011 0OOCHOBAHUS CBOUCME puyp,

®  NpUMEeHAMb CEOLUCMEA O8UdICEHULL 0I5l NPOBEOeHUsl NPOCMetUUX 000CHO8AHUIL CBOLICME huzyp.
B noBceiHeBHO¥ KU3HM ¥ TIPU U3YUYEHHHU JAPYTUX MPEIMETOB:

®  NpUMEHIMb CEOUCMEA OBUNCEHULL U NPUMEHAMb NOO0OUe OJis1 NOCMPOEHUTl U BbIYUCTEHU.
BekTOopbI M KOOPAUHATHI HA TIOCKOCTH

e Onepuposamsv NOHAMUAMU 6EKMOP, CYMMA, PA3HOCMb 8EKMOPOS, NPOU3BEOeHUe BEKMOPA HA YUCTO, V2O0Jl MeXCOY 8eKMOPAMU, CKATAPHOE
npousseoeHue eKmopos, KOOPOUHAMbl Ha NIOCKOCMU, KOOPOUHAMbL 6EKMOPA,
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®  GLINOIHAMb OelicmUs HAO0 BeKMOpaMu (ClOdCeHUe, bluUumaHue, YMHOJMCEHUEe HA YUCIO), BbIYUCIAMb CKAAPHOE HpoussedeHue,
onpeoenams 8 NPOCMeNUUX CIY4asx Y20Jl MeHcOy 6eKmMopamil, 8bINOJIHAMb PA3NIONCEHUe 8eKMOPA HA COCMABIAuUe, NPUMEHAMb NOTY4YeHHble SHAHUSL
8 Quzuke, NonbL306AMbCI POPMYIOU BLIYUCTEHUSL PACCNOAHUSL MENCOY MOUKAMU NO U3BECTNHBIM KOOPOUHAMAM, UCNOIb308aMb YPAGHEHUS ueyp O
peuwenus 3a0au;

®  NpUMEHAMb 6eKMOPbLI U KOOPOUHAMDbL OJisl PEUUEHUS] 2eOMEMPUYECKUX 3A0ay HA BbIYUCTIeHUEe ONUH, V2l08.

B noBceHeBHOI KU3HM U IPH U3YYEHUH JPYTUX NMPEIMETOB:

®  UCNONL308AMb NOHAMUS BEKMOPOS U KOOPOUHAM 05l peuleruss 3a0ay no gusuke, ceocpagpuu u Opyeum yueOHbiM npeomema.
HcTropust MaTeMaTUKHU

e Xapakmepuzosamu 6K1A0 8bl0AIOWUXC MAMEMATNUKOE 8 PA3GUMUE MAMEMAMUKY U UHBbIX HAYYHBIX 00aacmel;

®  noHuMamv poiv mamemamuru 6 pazeumuu Poccuu.

MeTtoabl MATEMATUKH

o Ucnonv3ys uzyuenHvie Memoobvl, nPO8oOUMb 00KA3AMENbCMEB0, GbINOIHAMb ONPOBEPICEHUE;

®  gblOUpamMb U3YYEHHble MemOoObl U UX KOMOUHAYUU OJi8 pelueHUs MamemMamudeckux 3a0ay,

®  UCNONBL308AMb MameMamuyeckue 3HaHus OJisl ONUCAHUS 3AKOHOMEPHOCMEU 6 OKpyJcaloujell OetcmeumenbHoCmuy U npousseoeHusx
uckyccmea,

®  npumeHsAmMb NpoCcmeriuiue NPOSPAMMHbBLE CPEOCNEA U ILeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTNEMbL NPU PeuleHUU MameMamu4eckux 3a0ay.
BbINyCKHMK NOJYYUT BO3MOXKHOCTb HAYYUThCA B 7-9 KJlaccax AJisl yCIEeUIHOro NPoJ0/LKeHHUsI 00pa30BaHUs Ha yIIy6/IeHHOM YPOBHE
DJIeMEHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTHKH

e (CB00OOAHO OMEpPUPOBATH MOHITUSIMH: MHOXECTBO, XapaKTEPUCTUKH MHOXECTBA, HJIEMEHT MHOKECTBa, IyCTOE, KOHEYHOE U OECKOHEYHOe
MHO’KECTBO, MOJAMHOXECTBO, IPUHAICKHOCTD, BKIIFOUEHUE, PABEHCTBO MHOKECTB, CIIOCOOBI 3aJaHEe MHOKECTBA;

®  3a7aBaTh MHOXKECTBA PAa3HBIMH CIIOCOOAMU;

®  IPOBEPATH BHITIOJHEHHUE XapAKTEPUCTUICCKOTO CBOMCTBA MHOKECTBA;

e CcBOOOJHO OMEPUPOBATH MOHITHIMH: BBICKa3bIBAHWE, UCTMHHOCTh M JIOKHOCTh BBICKA3bIBaHUS, CIOXHBIE M TMPOCTHIE BBICKA3BIBAHMUSI,
OTpHUIIaHHE BbICKA3bIBAaHUI; UCTUHHOCTb M JIOXKHOCTh YTBEPKIEHHUS U €ro OTPUIIAHUS, OTMEpallid HaJ BBICKA3bIBAHUSMU: M, WIH, HE; YCIOBHbBIE
BBICKA3bIBaHUS (MMILTUKALIUN);

®  CTPOUTH BHICKA3BIBAHUS C HCIIOIH30BAHUEM 3aKOHOB aTeOphI BHICKA3bIBAHU.

B noBceHeBHO KU3HM U TIPH U3YYEHHHU JAPYTUX MPEIMETOB:

®  CTPOWTH PACCYXJICHUS HA OCHOBE MCIIOJIH30BAHMUS TIPABUII JIOTHKH;

®  HCIIOJI30BaTh MHOXKECTBA, ONIEPAlMN C MHOXKECTBAMH, MX TpaduvecKoe MpPeCTaBIICHUE JIJIS ONMUCAHUS PEATbHBIX MPOIIECCOB U SBICHHUM,
TIPY PEIICHUN 33719 JPYTHX YIEOHBIX MPESIMETOR.

Yucaa

e (CBOOOAHO OIEPHPOBATH MOHATHUSIMH: HATYypaJIbHOE YHCJIIO, MHOXKECTBO HATYpPAIBHBIX YHCEN, LEJI0e YMCIIO, MHOKECTBO IEJIBIX YHCET,

OOBIKHOBEHHAsI APOOB, MECATUYHAS APOOb, CMEIIaHHOE YUCIIO, PAIMOHAIBHOE YUCIIO, MHOXKECTBO PAIMOHAIBHBIX YHCEN, UPPANUOHAIBHOE YHCIIO,
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KOpEHb CTENEHU N, JEUCTBUTEIIBHOE YMCIO, MHOXECTBO JEHCTBUTENIbHBIX YHCEJ, T'C€OMETPUYECKAsl HHTEpIpETalusi HaTypalbHBIX, IEJbIX,
palMOHAIBHBIX, TEHCTBUTEIbHBIX YHCEN;

® [IOHUMATh M OOBSCHATH PA3HUILY MEXK]Y MO3UIIMOHHON U HEMO3UIIMOHHOW CHUCTEMaMHU 3aIMCH YUCEIT;

®  TIEPEBOJUTH YMCJIA U3 OJHOW CHCTEMBI 3alTUCH (CUCTEMBI CUMCIICHUS) B IPYTYIO;

e  JI0Ka3bIBaThb U HUCIOJH30BaTh NPHU3HAKU AeauMOcTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMbl U TpOU3BEIAEHHUS] YUCEN MPU BHITOJTHEHUHN
BBIYMCIICHUI U PEIICHUH 3a/1a4;

®  BBINOJHATH OKPYTJIEHUE PAIMOHAIBHBIX U UPPAIMOHAIBHBIX YHUCEN C 33JJaHHON TOYHOCTBIO;

®  CpaBHUBATH JICHCTBUTEIBLHBIC YHUCIIA PA3HBIMU CIIOCO0AMU;

®  yIOpSANOYMBATHL 4YHUCIIA, 3alMCAaHHBIE B BHUJC OOBIKHOBCHHON U JECATHYHON JpoOM, 4YHWCIA, 3aliCaHHBIE C HCIOJb30BAHUEM
apu(PMETHIECKOTO KBAPATHOTO KOPHS, KOPHEH CTEIICHH OOJIbIIE 2;

e naxoauth HOJ[ n HOK uncen pa3ubiMu crioco0amMu ¥ UCIOJIb30BaTh UX MPHU PEIICHUH 3a/1a4;

®  BBINOJIHATH BBIYHMCICHUS W TPEOOpa30BaHUs BBIPAKCHHUH, COACpKAIMUX JCHCTBUTEIBHBIC YHCIA, B TOM YHCJIC KOPHU HATYPabHBIX
CTETICHEH.
B noBceHeBHOM KU3HU U IPH M3YYEHHUH JAPYTUX NPeIMeTOB:

®  BBHINOJHATh U OOBICHATH PE3YJbTAaThl CPAaBHEHUS PE3YJIbTATOB BBIYMCICHUN NPU PEHICHUH MPAKTUYECKUX 3a7ad, B TOM YHCIE
MPUOMKEHHBIX BEIYHUCIICHHM, UCTIONB3YS Pa3HbIe CIIOCOOBI CpaBHEHUH;

®  3aNKCHIBATH, CPABHUBATh, OKPYIJIATH YHUCIOBBIE JAHHBIE PEATIbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HbIX CUCTEM U3MEPEHUS;

®  COCTaBJIATH W OLIEHWBATh Pa3HBIMH CIIOCOOAMHU YHCIIOBBIC BBHIPAKEHUS MPHU PELICHUH MPAKTHUECKUX 3a7ad U 3334 U3 JIPYTHX Y4eOHBIX
MIPEAMETOB.
ToxnecTBeHHbIE IPe0Opa3oBaAHUA

e (CB00OOAHO OMEPUPOBATH MOHATUSMHU CTETICHH C IEJBIM U TPOOHBIM MTOKA3aTENIEM;

®  BBINOJIHATH JOKA3aTEIbCTBO CBOMCTB CTETIEHHU C IIEIBIMU U JPOOHBIMU TTOKA3aTENsIMU;

®  ONEpUPOBATH MOHATUIMHU «OJTHOWICHY», KMHOTOWICH», KMHOTOWICH C OJHOW MEPEMEHHOI», «MHOTOUJIEH C HECKOJIBKUMH TIEPEMEHHBIMI,
KOd(pPUIMEeHTH MHOTOUJIEHA, «CTaHIapTHAs 3aMMMCh MHOTOWIEHAY, CTETIEHh OJTHOWIEHA U MHOTOWJICHA;

e  CcBOOOJHO BIAAETh MPUEMAMHU MIPEOOPA3OBAHUS LIETBIX U TPOOHO-PAIIMOHAIBHBIX BHIPAKEHUI;

®  BBINOJIHATH PA3NIOKEHHE MHOTOUJICHOB Ha MHOKUTENH Pa3HBIMH CIIOCO0aMH, ¢ UCTIOJIB30BAaHUEM KOMOWHAIIUHN pa3TUYHBIX TIPUEMOB;

®  CIOJIB30BaTh TeopeMmy Buera u TeopeMy, oOpaTHyro Teopeme Buera, s moucka KOpHE# KBapaTHOTO TpEeXWIeHa U Ui pelIeHus 3aad,
B TOM YHMCII€ 33/1a4 C TapaMeTpaMU Ha OCHOBE KBAIPATHOTO TPEXUJICHA;

®  BBINOJHATH JACICHNE MHOTOWICHA HA MHOTOUYJICH C OCTATKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEN M KOPHEW CTEIEHH N,

®  BBINOJIHATH IPEOOPA30BAHUS BEIPAXKEHHH, COIEPIKALTUX KBAApAaTHbIe KOPHU, KOPHU CTETICHH N,

e  CcBOOOJHO ONEPUPOBATH MOHATHIMH «TOXKIAECTBOY», «TOXKJAECTBO HA MHOXKECTBEY, «TOKIECTBEHHOE TPE0Opa3oBaHUey;

24



JokY = %
e BBHINOJHATH Pa3IUYHbIE IPEOOPA30BAHNS BHIPAKEHHUMN, COIEPIKALIMX Mo;[ynn.( * ) *

B noBceHeBHO KU3HM ¥ NIPH U3YUYEHHHU APYTUX NPEIMETOB:

®  BBINOJIHATH NMPEOOPA30OBAHUS U JICHCTBUS C OYKBEHHBIMU BBIPAKECHUSMHU, YUCIOBBIE KOAPPHUIIMEHTHI KOTOPHIX 3alMCAHBI B CTAHIAPTHOM
BU/IE;

®  BBINOJIHATH IPE0OPa30BaHUs PALIMOHANBHBIX BHIPAKEHUH MPU PEUICHUH 3a/1a4 IPYTUX yUeOHBIX MPEAMETOB;

®  BBINOJIHATH IPOBEPKY MPABAONOA00MS PU3NYECKUX U XUMUYECKUX (POPMYJI HA OCHOBE CPaBHEHMsSI pa3MEPHOCTEH U BaJICHTHOCTEH.
YpaBHeHHsI M HEPABEHCTBA

e (CB0OOIHO OINEpPHPOBATH MOHATUSMHU: ypaBHEHHE, HEPABCHCTBO, PAaBHOCWIIHHBIC YPABHCHHS M HEPABCHCTBA, ypaBHEHUE, SBIISIOIICECS
CJIEJICTBUEM JIPYTOT0 YpaBHEHHUsI, ypaBHEHUS, pABHOCHIIbHBIE HA MHOXKECTBE, pABHOCHIIbHBIE Pe00pa3oBaHusl YpaBHEHHIA;

®  pelaTh pa3HbIe BUJIBI YPABHEHUI U HEPABEHCTB U UX CHUCTEM, B TOM YHCIIE€ HEKOTOPBIE YpaBHEHUS 3 U 4 cTeneHen, IpoOHO-pallMOHaIbHbIE
U UPPALMOHAILHEIE;

e 3HaTh TeopeMy Buera st ypaBHEHMI CTENIEHH BBIIIIE BTOPOH;

® [OHUMAaTh CMBICJ TEOPEM O PABHOCUJILHBIX U HEPABHOCUJILHBIX MPe0oOpa30BaHUsIX YPAaBHEHUN U YMETh UX JOKa3bIBaTh;

e  BIAJCTh Pa3HBIMU METOAAMH PEUICHHS YpaBHEHUI, HEPABEHCTB U UX CHUCTEM, yMEThb BBIOMPATh METOJ PEIIECHUS U OOOCHOBBIBATH CBOM
BBIOOD;

®  UCIOJIb30BaTh METOJ WHTEPBAJIIOB JUIsl PEUIEHUS HEPaBEHCTB, B TOM 4YHCJIE JAPOOHO-pAlMOHAIBHBIX UM BKIIOYAIOMIMX B ceOA
HppaIMOHATIbHBIE BBIPAXKEHNUS,

e  pemiath anredpandeckue ypaBHEHHS U HEPABEHCTBA M UX CHCTEMBI C TTapaMeTpamMu anre0pandeckuM U rpadudeckuM MEeTOAaMH;

®  BJAJETh Pa3HBIMH METOJAMU JOKA3aTEIbCTBA HEPABEHCTB;

®  pelaTh ypaBHEHUS B LETBIX YUCIAX;

e  u300pakaTb MHOXKECTBA Ha MJIOCKOCTH, 3a/1aBa€MbI€ YpaBHEHUSIMH, HEPABCHCTBAMHU U UX CUCTEMaMHU.
B noBcenHeBHOI KU3HU U TPH U3YyYEHUU JAPYTUX NPeIMETOB:

®  COCTaBJATH U pelIaTh YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI PU PEUICHUH 3a/1a4 IPYTUX yU4eOHBIX MPEAMETOB;

®  BBINOJHATH OICHKY MPaBIONOAOOMS PE3ylIbTaTOB, MOMYyYaEeMBIX MPH PEIICHUH Pa3IMYHbIX YpaBHEHUW, HEPABEHCTB U UX CUCTEM IPH
pElIeHnH 3aa4 JPYTUX Y4eOHBIX MPEIMETOB;

®  COCTaBJISITH M pelIaTh YPaBHEHUS U HEPABEHCTBA C TTapaMeTpaMH MPHU PEIICHUH 3a7a9 IPYTUX YICOHBIX IPEIMETOB;

®  COCTaBJIITh yPAaBHEHHE, HEPABCHCTBO WJIM X CUCTEMY, OMHMCHIBAIOIINE PEATBHYIO CUTYAIIMIO WIIH MPUKIIAHYIO 3a/1a9y, HHTEPIPETUPOBATh
MOJIyYEHHBIE PE3YIbTaThI.
DOYyHKIUH

e (CB00OOAHO OMEPUPOBATH MOHSATUSMHU: 3aBUCHUMOCTh, ()YHKIIMOHATbHAS 3aBUCHMOCTH, 3aBUCHUMAsi U HE3aBUCHMas TepeMeHHbIe, (DYHKIIUS,
crocoObI 3a1anusl PYHKINU, aprTyMEHT U 3Ha4eHHe (PYHKIINH, 00JIaCTh ONpPEeeNIeHNs U MHOXKECTBO 3HAYCHUS PYHKIIUU, HYTU (QYHKIUU, TPOMEKYTKH
3HAKOMOCTOSTHCTBA, MOHOTOHHOCTh (DYHKIIMHM, HAMOOJbIIIEE W HAMMEHBIIEE 3HAYEHUS, YETHOCTH/HEUETHOCTh (DYHKIIMH, MEPUOIUIHOCTh (YHKIIWH,

rpaduk GyHKINHU, BEpTUKAIbHAs, TOPU30HTANIbHAs, HAKJIOHHASI aCUMIITOTHI; Ipa)uK 3aBUCUMOCTH, He sIBIIIONIeca QyHKIMeH,
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e crpouth rpauku (QYHKIUNA: TUHEHHOW, KBaJIpATHYHOU, NPOOHO-TUHEHHON, CTENICHHONW MPH Pa3HBIX 3HAYCHHSX IMOKa3aTels CTEICHH,

®  HCIOJIB30BaTh NpeoOpa3oBanus rpaduka GyHKUMN y — f (x) AV OCTPOCHHUs rPahUKOB PYHKIMH y — af (kx +b)+c ;

®  aHAJIU3MPOBATh CBOMCTBA (YHKUMH U BUJ I'paduKa B 3aBUCUMOCTH OT I1apaMeTPOB;

e CcBOOOJHO ONEpPUPOBATh MOHATUSAMM: IIOCIEA0BATEIbHOCTb, OTPAaHWYEHHAs IIOCIEJOBATEIBHOCTh, MOHOTOHHO BO3pacTarouiast
(yObIBaro1as) MOCIEN0BATEIBHOCTD, IIPEAEI MOCIEJ0BATEIBHOCTH, apupMeTHYEeCKasl IPOrPecCHsl, FeOMETpUYECcKas IPOrpeccus, XapaKTepUCTUYECKOE
CBOMCTBO apu(PMETUUYECKOH (T€OMETPHUECKOI ) IPOrPEeCcCHu;

®  UCMOJb30BaTh METOJ MaTeMaTH4YeCKOM WHAYKLHMM Ul BbIBOJA (OpMYyJ, JOKA3aTeIbCTBA PAaBEHCTB M HEPAaBEHCTB, PELICHHs 3ajad Ha
JEJIAMOCTb;

®  JCCIIEIOBATH MIOCJIEN0BATEIBHOCTH, 33JaHHBIE PEKYPPEHTHO;

e pemarb KOMOWHUPOBAHHBIE 3329l Ha apU(PMETHUECKYIO U TEOMETPHUECKYIO TPOTPECCHHU.

B noBcenHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  KOHCTPYUpPOBaTb M HCCIENOBaTh (YHKIMH, COOTBETCTBYIOLIME pEAIbHBIM IpPOLECCaM U SIBICHUSM, MHTEPIPETHPOBATH IOJY4YEHHBIE
pe3yJIbTaThl B COOTBETCTBUU CO CIEUU(UKON UCCIEAYEMOro MpoLecca WK SIBIICHUS;

®  UCHOJb30BATh IPa(UKHU 3aBUCUMOCTEH I UCCIIE0BAaHUS pealIbHBIX ITPOLIECCOB U SBJICHUIA;

®  KOHCTPYUPOBATb U UCCIEAOBATh (PYHKIMH MPH PEIICHUU 3a/1a4 JPYTUX YUeOHbIX IPEIMETOB, HHTEPIPETUPOBAThH [10JyYEHHbIE PE3YIbTATHI
B COOTBETCTBHUH CO CIEIUPHUKON ydeOHOro mpeameTa.

CraTucTHKA M TeopHus BePOSITHOCTEH

e (CB060OAHO omepupoBaTh MOHATUSMH: CTOJOYAThle W KPYrOBbIE JUArpamMMbl, TaOJIMIBI JTAHHBIX, CpelHee apH(pMeTHYecKoe, MeJHaHa,
HauOoJblIIee M HAaMMEHbIIIee 3HaYeHUsI BBIOOPKH, pa3Max BbIOOPKH, TUCTIIEPCHSI U CTaHJapTHOE OTKIOHEHHE, CllyyaiiHas H3MEHUYNBOCTb;

e  BBIOMpaTh Haubosee y1oOHbIN cioco0 mpencTaBieHust UH(popMaluy, aeKBaTHBINA €€ CBOMCTBAM U I1IeJIIM aHAJIN3a;

®  BBIYHCIATH YHCIIOBBIE XapaKTEPUCTUKHU BBIOOPKH;

e  cBOOOJHO ONEPUPOBATH MOHATHIAMU: (PaKTOpUAN YHCIIA, IEPECTAHOBKH, COUETAHUS U pa3MelleHus, TpeyroabHuk [lackans;

e CcBOOOJHO ONEepUpOBaTh MOHATHSAMHU: CIy4allHBIH OMBIT, CIy4alHBIH BBHIOOp, MCHBITAHHE, DJIEMEHTApHOE Cly4yaiiHoe coObITHE (HMCXO0n),
KJIaCCUYECKOe OMpeiesieHNe BEPOSTHOCTH CIy4alHOTo COOBITHS, ONIepallK HaJ/l CIIy4aifHBIMU COOBITHSIMU, OCHOBHbIE KOMOWHATOPHBIE (HOPMYJIBI;

e CBOOOJTHO OMEPHPOBATH TMOHITHAMU: CIyYalHBIA OIBIT, CIYYallHBIM BBIOOP, WCIBITAHUE, DJIIEMEHTApHOE CIydailHOe COOBITHE (MCXO.),
KJIACCMYECKOE OIpe/IeTICHUE BEPOSTHOCTHU CIIy4ailHOTO COOBITHUS, ONEepaliy HaJl CTy4allHIMU COOBITHSIMH, OCHOBHBIE KOMOWHATOPHBIE (HOPMYIIBI;

e  3HATh IPUMEPHI CIyYANHHBIX BEIMYUH, U BBIYUCIIATh UX CTATUCTUUECKUE XAPAKTEPUCTUKH;

®  UCMOJb30BaTh GOPMYIIBI KOMOMHATOPUKY MPH pEIIEeHMH KOMOWHATOPHBIX 33/a4;

e  pemaTh 33Jja4d Ha BBIYUCIIEHHE BEPOSTHOCTH B TOM YHCIIE C MUCIIOJIb30BAaHUEM (OPMYII.

B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:
®  MpeACTaBiATh UH(GOPMAIUIO O PEATbHBIX MTPoLeccaxX U SBJICHHUIX CIOCOOOM, a/IeKBaTHBIM €€ CBOMCTBAM U 1I€JIM UCCIIEOBAHNUS;
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®  AHaJIM3UPOBATh U CPaBHUBATh CTATHCTUYECKUE XAPAKTEPUCTUKH BBIOOPOK, IOJYYEHHBIX B IPOLIECCE PELICHUS NPUKIAJHOW 3anayd,
M3yUYEHHs peasIbHOTO SIBJICHUS, PEIIEHUS 3a/1a4M U3 APYrHX y4eOHBIX PEIMETOB;

®  OIICHMBATh BEPOATHOCTH PEATLHBIX COOBITUI U SBICHHUI B PA3TUYHBIX CUTYAIUIX.
TexkcroBbIe 32124

e  PemaTe IpoCThIE U CIOKHBIC 3a/1a4M, a TAKXKE 3a/1a4U MOBBIIICHHON TPYIHOCTH U BBIIEIATh UX MATEMATUYECKYIO OCHOBY;

®  pacrno3HaBaThb pa3HbIC BUJbI U TUIIBI 33124,

®  HCIOJIB30BAaTh pa3HbIE KPAaTKHE 3alMCH KaK MOJENM TEKCTOB CIIOXKHBIX 3a7ad M 3aJad IOBBILIEHHOM CIIOXKHOCTH UI1 IOCTPOEHUS
IIOMCKOBOM CXEMBI U pellIeHus 3a/1a4, BBIOUPaTh ONTUMAJIbHYIO JUIsl pacCMaTpPUBAEMOM B 331aUe CUTYallMH MOJIENb TEKCTa 3a/1auH;

®  DPA3IM4YaATh MOJEJIb TEKCTA U MOJEIb PELICHUS 3a/1a4i, KOHCTPYUPOBATh K OJJTHOM MOJIEIIN PEIICHUS CJI0KHBIX 33]1a4 Pa3Hble MOJEIN TEKCTa
3a/1a4u;
3HaTh U IPUMEHATH TPH crioco0a MOUCKa pereHus 3a1a4 (0T TpeOoBaHMs K YCIOBHIO U OT YCJIOBUS K Tp€OOBaHHIO, KOMOWHUPOBAHHBIH);
MOJICIIMPOBATh PACCYKICHHSI ITPH MTOUCKE PEIICHHUS 33/1a4 ¢ TIOMOIIBIO Tpad-CXeMbl;
BBIJIEJISITH 3TAIbI PEIICHUS 3aa491 U COACPKAHNE KAXKIOTO ITaIa;
YMETb BBIOMpATh ONTHMAJIbHBIA METOJl PELICHHS 3aJayd M OCO3HaBaTh BHIOOpP METOZA, pacCMAaTPUBATh Pa3IMYHbIE METOMbI, HAXOAUTH
pa3HbIE PELICHMS 3aa41, €CIIU BO3MOXKHO;
aHAJIN3UPOBATh 3aTPYIHEHUS IIPU PEILICHUU 3aa4;
BBINOJIHATH Pa3IMyuHble IPeoOpa3oBaHusl IPEI0KEHHON 3a7jaui, KOHCTPYHPOBAaTh HOBBIE 33J]aul U3 JaHHOH, B TOM 4HcJie 0OpaTHBIE;
MHTEPIPETUPOBATH BIYUCIUTEIIBHBIE PE3YJIBTATHI B 33/1a4€, UCCIIE0BATh MIOJIy4YCHHOE PELICHUE 3a1a4H;
U3MEHSThH YCIOBUE 33/1a4 (KOJMYECTBEHHbIE UJIM KAUECTBEHHBIE JJAHHBIE), HCCIIE10BAaTh U3MEHEHHOE MTPe00pa30BaHHOE;
aHAJIM3UPOBATh BCEBO3MOXKHbBIE CUTYAl[MH B3aMMHOI'O PACIONOXKEHHS JABYX OOBEKTOB M M3MEHEHHE UX XapaKTEPUCTHK MPH COBMECTHOM
JIBUKEHUHM (CKOPOCTh, BpPEMs, DPACCTOSIHME) IpH pEHIeHUM 3a/Jad Ha JBUKEHHE JIByX OOBEKTOB KaK B OJHOM, TaK M B IPOTHUBOINOJOKHBIX
HaIIpaBJICHUAX, KOHCTPYUPOBATh HOBBIE CUTYallMd Ha OCHOBE U3MEHEHMS YCIOBUH 3a/1a4il IIPU JIBUKEHUHU I10 PEKE;

®  JCCIIEIOBAaTh BCEBO3MOXKHBIE CUTYallMH IIPU PEILICHNH 3a/1a4 Ha JABHKEHHUE 110 PEKE, paCCMaTPHUBATh PA3HBIE CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpa3HbIE 33aUU «HA YACTUY;

e pemath 1 0OOCHOBBIBATh CBOE PELICHHE 3aJa4 (BBIIEIATH MaTEMAaTHUECKYI0 OCHOBY) Ha HAaXOX/IEHHUE YAaCTH YHCIia U YKCIa 110 €ro 4acTu
Ha OCHOBE KOHKPETHOT'O CMbICIIA JpOooH;

e  OOBACHATH MACHTUYHOCTH 33724 PAa3HBIX TUIIOB, CBSA3BIBAIOIIMX TPU BEIMUYUHBI (Ha pabOTy, HA MOKYIKH, Ha JABM)KEHHE), BBIACIATH ITH
BEJIMYMHBI U OTHOUICHHS MEXKIY HUMU, IPUMEHATh UX IIPU PELIEHUH 3a7a4, KOHCTPYHPOBaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB;

e  BJAJACTb OCHOBHBIMHM METOJAMHU PELICHUs 3a7a4 Ha CMECH, CIUIaBbl, KOHIEHTPALUH, UCII0JI30BATh UX B HOBBIX CUTYaLUSIX 10 OTHOLICHUIO
K M3YYEHHBIM B IIpoliecce 00yueHus;

e  pelmaTh 33Ja4X Ha MPOLEHTHI, B TOM YHCJIE, CI0XKHBIE TPOLEHTHI ¢ 000CHOBAaHUEM, UCIIONb3Ys Pa3HbIe CIIOCOObI;

e  pemiaTh JOTHYECKHE 3a/1a4ll pa3HbIMH CIIOCO0aMU, B TOM YHUCJIE, C ABYMs OJIOKaMHU U € TpeMs OJIOKaMU JIaHHBIX C ITOMOIIbIO TaOJIHNII;

e  pemiath 3aJ1a4M 110 KOMOWHATOPUKE U TEOPHH BEPOSITHOCTEN Ha OCHOBE HCIOJIb30BAHUS N3YYEHHBIX METOJIOB U 0OOCHOBBIBATH PEIICHUE;
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®  pelarh HECIOKHBIE 3aa4l 110 MATEMATUYECKON CTATUCTHUKE;

®  OBJAJIETh OCHOBHBIMU METOJAMH PELICHUS CIOKETHBIX 3a/1a4: apupMeTHUeCKUii, anreOpandeckuii, mepedop BapHaHTOB, T€OMETPUUECKUIA,
rpaduyecKuil, MPUMEHSATh UX B HOBBIX 110 CPABHEHUIO C U3YUYEHHBIMH CUTYyAIIHSIX.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeETOB:

®  KOHCTPYHMpOBATh HOBBIC Ul JAHHOM 3aJa4M 3a/1a4yHble CUTyallud C YYETOM PEAJIbHBIX XapaKTEPUCTUK, B YACTHOCTHU, IIPU PELICHUH 3a/a4
Ha KOHLICHTPALIUH, YYUTHIBATH IUIOTHOCTh BELIECTBA; pellaTh U KOHCTPYUPOBATH 3a/1a4l Ha OCHOBE PACCMOTPEHHUS peajbHbIX CUTyalluld, B KOTOPBIX HE
TpeOyeTCsl TOUHBIN BBRIYUCIUTEIHHBIA PE3YyIbTAT;,

e  pelIaTh 33/1a4u Ha ABUKEHUE IO PEKE, paCCMaTpPUBasl pa3Hble CUCTEMBI OTCUETA;

®  KOHCTPYUPOBATH 33JJAYHBIC CUTYAI[H, IPUOJIMKEHHBIE K PEaTbHOM JEHCTBUTENLHOCTH.

I'eomerpuueckue purypsi

e  (CB00OOIHO OMEPUPOBATH TEOMETPUICCKUMHU IMOHSATUSMH TIPU PEIICHUU 33124 U MPOBEJICHUN MATEMATHUECKUX PACCYKICHHIA,

®  CaMOCTOSTEIHHO (HOPMYIHPOBATH OIPEACICHUS TEOMETPUUYCCKUX (HUTyp, BBIIBHTaTh THIIOTE3bI O HOBBIX CBOMCTBaX W MpH3HAKaX
reoMeTpuyecKux GUryp u 000CHOBBIBATH UITH OMPOBEPIaTh UX, 0000MIATh UM KOHKPETU3UPOBAThH PE3YyIbTaThl HA HOBBIE Kacchl GUTYp, IPOBOJAUTH B
HECJIOXKHBIX CITydasX KIacCU(UKAIHMIO PUTYP IO Pa3TUIHBIM OCHOBAHUSIM;

e HccleloBaTh UEPTEXKHM, BKIOYas KoMmOuHanuu ¢uryp, H3BIeKaTh, HHTEPIPETUPOBATh U  MpeoOpa3oBbIBaTh HH(OPMALHIO,
MIPEACTABJICHHYIO Ha YepTexkax;

e pemaTrh 3aJa4d F€OMETPUYECKOTO COJIEPKAHMS, B TOM YHUCJIE B CUTyalHUsX, KOIJa aJIrOPUTM PELICHUS HE CIEAYET SIBHO U3 YCIOBHS,
BBITIOJIHATH HEOOXOAMMBIC NIJIsi PEIICHUs] 3aJa4d JOMOJTHUTEIbHBIE MMOCTPOCHUSI, UCCIIEIOBAaTh BO3MOKHOCTh NMPUMEHEHUsI TeopeM U (popmyin s
peLIeHus 3a1ay;

e  (GOopMyIUPOBATH U JIOKA3BIBATh TEOMETPUUECKUE YTBEPKICHUS.

B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUH APYTUX NPeIMeTOB:

®  COCTaBJATH C MCTOJIH30BAaHUEM CBOMCTB T€OMETPUUYECKUX (UTYP MaTeMaTHUECKHUE MOJAETH ISl PeLICHUS 3a/1a4 MPaKTUYECKOT0 XapakTepa
Y 3371a4 U3 CMEXKHBIX TUCLUIUINH, UCCIIEA0BATh MOJYYEHHbBIE MOJEIN U UHTEPIIPETUPOBATH PE3YIIbTAT.

OTHOmEeHust

e Bnaners NOHATHEM OTHOIIEHUS KaK METAIIPEIAMETHBIM;

e CBOOOJHO OMEPUPOBATH MOHSATHUSMHU: PABEHCTBO (UTYp, paBHbIE (UTYpHI, PaBEHCTBO TPEYTOJbHUKOB, NapalIeIbHOCTh MPSIMBIX,
MEePIEHIUKYISIPHOCTh TIPSIMBIX, YTJIBI MEXAY MPSMBIMHU, TEPICHANKYISAP, HAKIOHHAS, MPOEKIMs, moaooue ¢uryp, momo0Hbie QUTYpHI, MOA00HBIE
TPEYTrOJIbHUKH;

®  WCIOJIb30BATh CBOMCTBA MOAOOMS U paBEHCTBA (PUTYp MPHU PEIICHUH 3a7a4.

B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NPeIMeTOB:

®  ICIOJIB30BAaTh OTHOLICHHUS JIUIsl IIOCTPOEHUS M UCCIIEIOBAHUS MATEMAaTUYECKUX MOJIeNieil 00BEKTOB pealbHOM JKU3HH.

HN3mepeHus U BBIYUCTICHUSA
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e (CBo0OAHO oOmNEepUpPOBATH MOHATHUSAMH JUIMHA, IUIOMAAb, 00BEM, BEIMYMHA YIJia KaK BEIMYMHAMH, HCIIOJIB30BaTh PAaBHOBEIMKOCTH M
PaBHOCOCTABJIEHHOCTh IIPU PEIIEHUH 3aJad Ha BBIYMCIIEHUE, CAMOCTOSTENIBHO IOJIy4aTh M UCIOJIb30BaTh (POPMYJIBI ISl BBIUUCIEHUM IUIOIAAen u
00bEeMOB (HUTyp, CBOOOIHO ONEPHUPOBATH IMPOKUM HabopoM (hopMya Ha BBIYMCICHHE NPU PEUICHWU CIIOKHBIX 337134, B TOM YHCIE M 3a/1a4 Ha
BBIUUCIIEHHE B KOMOMHAIMSX OKPYXHOCTH U TPEYroJIbHHUKA, OKPY>KHOCTH U YETHIPEXYTOJIbHUKA, a TAK)XKE C IPUMEHEHUEM TPUTOHOMETPHUU;

®  CaMOCTOATENBHO (POPMYITUPOBATH THIIOTE3BI M IPOBEPATH UX JOCTOBEPHOCTb.

B noBcenHeBHOM KM3HM ¥ NIPH U3YYEeHNH APYTUX NPeJIMETOB:

e  cBOOOJHO omnepupoBaTh (hopMysIamMH MPH PELICHUH 33/1a4 B IPYTUX y4eOHBIX MpeaAMeTax U IpU NPOBeIeHHMH HEOOXOAUMbIX BEIUYMCICHHUH B
peanbHOM KU3HU.
I'eomeTpuyeckue nocTpoeHus

e  OmnepupoBaTb OHATHEM HaOOpa JIEMEHTOB, ONPEIEIAIONINX T€OMETPUUYECKYIO QUTypYy,

e  BjaJeTb HAOOPOM METOJIOB TOCTPOEHUI LUPKYJIEM U JIUHEHKOMH;

®  [IPOBOJUTH aHAJIN3 U PEAIN30BBIBATH ATAIlbl PELICHUS 33]jau Ha IOCTPOEHHE.

B noBcegHeBHOI )KM3HM M NIPU U3YYeHHH JPYTHX NPeAMETOB:

®  BBIOJIHATH IOCTPOEHHUS HA MECTHOCTH;

®  OLIEHUBATh pa3Mephl peaJbHbIX 00BEKTOB OKPYKAIOIIEr0 MUPA.
IIpeoOpa3zoBanus

e  OmnepupoBaTh IBMKCHUSMH U TPe0OpPa30BaHUSMH KaK METapeIMETHBIMU MTOHSATHIMU;

e  OmnepupoBaTh NOHATHEM JBMKEHHS U MpeoOpa3oBaHus MOA0OHUS Ui 000CHOBaHUI, CBOOOJHO BIaJETh NMpUEMaMH MOCTPOEHUs QUryp c
MTOMOIIIBIO ABMKEHUHN U TIpeoOpa3zoBaHus Moao0us, a Tak’ke KOMOWHAIMSMU JIBUKEHUH, IBHKEHUHN U PpeoOpa3oBaHui;

®  UCMOJb30BaTh CBOMCTBA JBMKEHUN U MpeoOpa3oBaHUM Ui MPOBEIEHHUS 0OOCHOBAHUS M JI0KA3aTeNbCTBA YTBEP)KJICHUH B T€OMETPUM U
JAPYTUX y4yeOHBIX MpeaMeTax;

®  [0Jb30BaThCSl CBOMCTBAMU JABMXKEHUN U MpeoOpa3oBaHUI MpHU pEeLICHUH 3a/1a4.

B noBceaHeBHO KU3HM M NIPM M3YUYEHHHU APYTUX NPeIMETOB:

®  [IPUMEHATH CBOICTBA ABWKEHHMI U MPUMEHATH MOA00ME AJISl TOCTPOCHUH U BBIUUCIICHUI.
BekTopbl M1 KOOpAUHATHI HA MVIOCKOCTH

e (CB0o0OAHO omepupoBaTh MOHATUSAMH BEKTOpP, CYMMa, PA3HOCTb BEKTOPOB, MPOM3BEACHUE BEKTOpa HA YHCIIO, CKAJSIPHOE MPOHM3BEICHUE
BEKTOPOB, KOOPAMHATHI HA MJIOCKOCTH, KOOPIANHATHI BEKTOPA;

®  BIJIJIETh BEKTOPHBIM U KOOPAMHATHBIM METOAOM Ha IJIOCKOCTH JJIs PElIeHUs 3a]]a4 Ha BBIYUCIICHNE U JI0Ka3aTeIbCTBA;

®  BBINOJIHATH C [OMOIIBI0 BEKTOPOB M KOOPAMHAT JOKAa3aTEeIbCTBO M3BECTHBIX €My I'€OMETpUUYECKUX (PaKTOB (CBOMCTBA CPEIHUX JIHHHMA,
TEOpPEM O 3aMeuaTeNIbHBIX TOUKax M T.II.) U MOJIy4aTh HOBbIE CBOWCTBA U3BECTHBIX (DUTYD;

®  UCMOJb30BaTh YPABHEHUS (PUTYp JUISL PEIICHHs 3a]1a4 U CaMOCTOSITEIbHO COCTABIATh YPaBHEHUS OTAEIbHBIX IUIOCKUX (QUTYP.

B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:
®  CIIOJIb30BATh MMOHATHUS BEKTOPOB M KOOPJMHAT JUJIsl pelIeHUs 3a/1a4 1o ¢pusnke, reorpaduu v ApyruM yuyeOHbIM MpeIMETaM.
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HcTopusi MaTeMaTHKHU

e [loHumaTh MaTeMaTHKy KaK CTPOTO OpPraHW30BAaHHYIO CHCTEMY HAyYHBIX 3HAHWH, B YaCTHOCTH BJIAJACTh IPEACTABICHHUSIMH 00
AKCMOMAaTUYECKOM MTOCTPOCHUU F€OMETPUU U NMEPBUYHBIMU MPEJICTABICHUSAMH O HEEBKIIMIOBBIX T€OMETPHUSIX;

® paccMaTpuBaTh MaTEMAaTHKy B KOHTEKCTE MCTOPHHM PA3BUTHUS ITUBUJIU3AIMH U UCTOPUM PAa3BUTHS HAYKH, TOHUMATh POJb MaTEMaTUKH B
pazButuu Poccun.
MeToabl MATEMATHKH

e BraaeTs 3HAHUSMHU O Pa3IMYHBIX METOJIaX OOOCHOBAHMS W OMPOBEPKCHUSI MATEMATHUYECKUX YTBEPKIACHUH U CAMOCTOSITEIILHO TPUMEHSTh
UX;

e  BJAJCTh HABBIKAMHU aHAJIU3a YCJIOBHS 33J]a4H U ONPEACIICHUS MOIXOAIINX JIJIsl PEIICHUs 3a7a4 U3YUCHHBIX METOJIOB MJIM MX KOMOWHAIINA;,

®  XapaKTepHu30BaTh MPOU3BEICHUS HCKYCCTBA C y4Y€TOM MAaTE€MaTUYECKHX 3aKOHOMEPHOCTEW B MPHUPOJE, MCIOIH30BaTh MaTeMaTHUYECKUE
3aKOHOMEPHOCTH B CAMOCTOSITEIIbHOM TBOPYECTBE.

[Tnanupyemsble pe3yabTaThl OOyUYeHUsI MATEMAaTHKHU B 5-9 Kitaccax

Harypanbnbie uncna. [[pobu. ParonansHbIe yncia

BBIITYCKHHUK HAYYHTCS:
* [OHHUMAaTh OCOOEHHOCTHU JECATUYHOM CUCTEMBI CUYMCICHHS;
* OIEPHUPOBATH MOHATUSIMH, CBSI3AaHHBIMH C JISIMMOCTHIO HATYPaAbHBIX YHCEIT,
* BBIpaXKaTh YKCJIA B SKBUBAJIEHTHHIX (hopMax, BEIOMpas Hanbosee MoIXOASIIYI0 B 3aBUCUMOCTH OT KOHKPETHOW CUTYAIIHH;

¢ CpaBHHUBATH U YIIOPAAOUYMUBATH PAllMOHAJIBHBIC YUC]IA,

¢ BBIIOJJHATH BRIYUCIICHUA C PAallMOHAJIBHBIMHU YU CJIaMU, COUCTasd YCTHBIC U ITMCbMCHHBIC HpI/IéMI)I BBI‘H/ICJ'IGHI/H‘/'I, IMPUMCHCHUC KAJIBKYJIATOPA,

¢ HUCIOJIB30BaTh MMOHATHUA U YMCHHS, CBA3aHHBLIC C IPOTIOPIIMOHAIIBHOCTBIO BEJIMUYMH, IPOLCHTAMHU, B XO04€ PCIICHUA MAaTEMAaTUYCCKUX 3a/iad U 3a7ia4 U3
CMCIKHBIX MIPECAMETOB, BBITIOJIHATH HECJIOKHBIC ITPAKTUYCCKUE pvaéTBI.

BEINYCKHHUK TOIYYIHUT BO3MOXKHOCT:
®  NO3HAKOMUMbCA C NOSUYUOHHBIMU cCUcCmemamu CHYUcCieHus ¢ OCHO8AHUAMU, OMIUYHbIMU O ]0,

*  yenyoumv u pazeums npeocmagieHus 0 HamyparbHbIX YUCIAX U CBOUCMBAX 0eNUMOCU;
*  HAyuUmuvCs UCNONb308ANb NPUEMBL, PAYUOHATUSUPYIOUUE BLIYUCTEHUS, NPUOOPECmU NPUBLIYUKY KOHMPOAUPOBAMb 8bIYUCIEHUS, 8b10UPAsL NOOX0OAUUT
o5l cumyayuu cnocoo.

HelicTBUTEIBHBIE UUCIIA

BI)IHVCKHI/IK HAY4YUTCIA:
® HCIIOJIB30BAaTh HAYAJIBHBIC IIPCACTABICHUA O MHOXKECTBE JICI‘/'ICTBI/ITeHbHBIX YHUCCII,
¢ OHIepUpoOBaTh MOHATHEM KBAAPATHOT'O KOPHA, IPUMEHATH €T0 B BBIYMCIICHUAX.

30



BEINYCKHHUK TOIYYUT BO3MOXKHOCTb:

*  pazeumuv NPeocmasiieHue 0 YUcie U YUCI08bIX CUCMEMAX ON HAMYPATIbHBIX 00 OCUCMEUMENbHBIX YUCEL, O POIU GLIYUCACHUL 6 NPAKMUKE,
*  passums u yenyoums 3HaHUus 0 0eCAMUUHOU 3anuc 0eliCmeUmenbHuIX Yucel (nepuoouteckue u Henepuooudeckue opoou).

Wsmepenust, mpuOIMmKeHYsI, OLICHKH
BbINyCKHHK HAYYHUTCS:

* HCIIOJIB30BATh B XOJ€ PEIICHMS 3a7a4 AIEMCHTApHBIC PEACTABICHIS, CBI3aHHbIE ¢ MPHOIMKEHHBIMI 3HAUCHUSIMHI BETMIHH.
BBINYCKHHK ITOTYYUT BO3MOKHOCTD:

® HNOHANb, UYmo 4Yucjiosvle adHHble, Komopble Ucnojib3yromcsi ons xapakmepucmuku 00vbeKmMos OKpyoicarouieco mupa, A6JIAIOMCAe npeumyuecmeerno
I’lpu6]lu.?iCéHHblMu, umo no anucu l’lpu6]lMDICéHHle 3H(1V€Hul§, codepmcau;uxm 8 MH¢OpMaI4MOHHle UCMOYHUKAX, MOJHCHO cydumb O nocpeutHocmu npu6ﬂu9fceHuﬂ;
® HOHANMb, MO nocpeutHocntov pesyibmama BbIUUCTCHUIL OOJIHCHA ObIMD cousmepuma ¢ noepeutHocmsro UCXOOHBIX OAHHBIX.

Anrebpandeckue BbIPaKCHUS

BrInyckHUK Hay4YuTCS:

* ONEPHUPOBATH MOHATUSIMH «TOXKICCTBOY», «TOKICCTBEHHOE IPe0Opa30BaHMUEy, peIIaTh 3a/1a4u, collepxKaliie OyKBeHHbIE JaHHbIE; pa00oTaTh ¢ (OpMyIaMy;
*  BBIIOJIHATH IPE0OPa30BaHMS BEIPAKEHHM, COAEPKAILMX CTEIICHH C LIEIbIMH [IOKa3aTeNsIMU U KBaAPaTHbIE KOPHH;
*  BBIOJIHATH TOKAECTBECHHBIE IPE00Pa30BaHUs PALIIOHATILHBIX BRIPAKEHUH Ha OCHOBE MPaBHJI IEHCTBUI HaJl MHOTOYJICHAMH U anre0pandecKUMU APOOsIMHU;
*  BBIIOJHATH Pa3JIOKEHHE MHOTOUICHOB HA MHOKHUTEIH.
BhINYCKHUK NOJYYUT BO3MOKHOCTh HAYUUThHCA:

*  BLINOJHAMbL MHO20UIA208blEe NPe0OPA308aHUs PAYUOHATLHBIX GbIPANCEHULL, NPUMEHSA WUPOKULL HAOOD ChOCO008 U NPUEMOE;
*  NpUMEHSAMb MOJICOeCMBeHHble Npeodpa3osanus Ol pelleHuss 3a0ai U3 pPAa3iudHblX pasdenog Kypca (Hanpumep, ONsi HAXOJCOeHUs Haubo/b-
we20/HauMeHbUe20 3HAUEHUSL BbIPAICEHIUSL).

YpaBHeHHS

BreInyCKHHUK HAYUNUTCS:

* pematbh OCHOBHBIC BUJBI PAIMOHAILHBIX YPaBHEHHUH C OJHOM IMEPEMEHHOM, CHCTEMBI JIBYX YPaBHEHUH C IByMS ITEPEMEHHBIMU;

* TIOHWMATh yPaBHEHHE KAaK BAKHEUITYI0 MATEMAaTHUYECKYIO MOJIEIh JUIsl OTIMCAHHS W M3y4YeHUS Pa3HOOOpPAa3HBIX PEalbHBIX CHUTYAIlWi, pemaTh TEKCTOBBIC
3a/1a91 aNre0pandeckKuM METOI0M;

* TNPUMCHATH rpa(imquKHe NMpEACTABJICHUA JIA HCCICI0BaHUA ypaBHeHHﬁ, HUCCIICAOBaHNUA M PEIICHUA CUCTEM ypaBHeHI/Iﬁ C IBYyMA IIEPEMCHHBIMU.
Bbl}’lVCKHMK noay4um 603MOAHCHOCHIb.

*  081a0emb CeYUATbHBIMU NPUEMAMU PELUeHUs YPABGHEHUL U CUCMEM VPABHEHUI, Y8EPEHHO NPUMEHIMb annapam YpaeHenull 015 peuleHus pasHooopasHvix
3a0au u3 MAmemMamuxy, CMENHCHbIX NPeoMemos, NPAKMUKU,

*  npumensmy epagpuueckue npedcmagieHus 0 UCCIe008AHUS YPAGHEHULL, CUCTEM YPAGHEHULl, CO0epIHcauux OYKeeHHble KOIPDUyueHmbl.
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Hepasencmea

Buinycknux nayuumcs.

* [IOHMMATh U MPUMEHSITh TEPMUHOJIOTHIO H CUMBOJIMKY, CBSI3aHHBIE C OTHOIICHUEM HEPaBEHCTBA, CBOWCTBA YHCIOBBIX HEPABEHCTB;

* pemaTh JIMHEIHbIC HEpAaBEHCTBA C OJTHON MEPEeMEHHOH 1 X CHCTEMBbI; pelaTh KBaJpaTHble HEPABEHCTBA C ONOPOH Ha TpaduyecKkue npeCTaBIeHHS;

* TPUMEHSTH anmapar HepaBeHCTB IS PELICHUS 33/1a4 U3 Pa3IMIHbIX pa3/iesioB Kypca.
BBIITyCKHYK NOTYYUT BO3MOXKHOCTh HAYYUTHCS:

*  PasHOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCME, YBEPEHHO NPUMEHAMb ANNapam HepageHCcma 015l peuleHus pasHO0OPA3HbIX MAMeMamu4eckux
3a0a4 U 34044 U3 CMENCHLIX NPeOMemos, NPAKMUKU, NPUMEHAMb cpaghuiecKue npedcmasierus: 0 UCCIe008aAHUS HEPABEHCME, CUCTNEM HEPABEHCTE, COOEPIHCAUUX
OyKeenHble KO3 puyueHmoi.

OcHoBHble TOHATHUS. YncnoBble (yHKINU

BrINyCKHHMK HayduTCS:

* IIOHMMATh U UCIOJIb30BATh (PYHKIIMOHATIBHBIE TOHATHS U SI3BIK (TEPMUHBI, CHMBOJIMUYECKHE 0003HAYCHU);

* CTpOUTH TpaduKu dEeMEHTApHBIX QYHKIN; HCCIIEA0BATh CBOWCTBA YHCIOBBIX (DYHKIIMI Ha OCHOBE U3YUYCHUS TMTOBEICHHS X TPAQHKOB;

* MOHMMAaTh (QYHKIHUIO KaK BAKHEHITYI0 MaTEMaTUIECKYI0 MOJIENb JJIsl ONMCAHUsI TPOIIECCOB U SIBICHUN OKPYKAIOIIETO MUPA, TPUMEHSTH (YHKIIMOHAIbHBIN
SI3BIK JJIS1 OMTMCAHUSI M KICCIICIOBAHMS 3aBUCUMOCTEH MeX 1y (DU3NYECKUMH BEJTMYMHAMH.
BEINYCKHMK MONTYYHUT BO3MOYKHOCTh HAYYHUThCS:

*  NPOBOOUMb UCCIE008AHUS, C8A3ANHBIE C U3YUEHUeM CEOUCME QYHKYULL, 8 MOM YUCe C UCNONIb308aAHUEM KOMNbIOMEPA, HA OCHO8E 2PAPUKOS U3YHEHHbIX
@yukyul cmpoums b6oiee ClodicHble cpaguKi (KyCOUHO-3a0aHHbLE, C «BLIKOIOMBIMUY MOUKAMU U M. 1.);

*  UCNONB306aMb DYHKYUOHANbHBIE NPEOCNABGNEHUSL U CBOUCTNEA PYHKYULL OIS PEUEHU MATNEMATNUYECKUX 3a0ay U3 PA3IUYHbBIX paA30eno8 Kypcd.

YucaoBbIe TTOCICI0BATCIFHOCTH

BEINYCKHUK HAy4YUTCS:

* IIOHMMATh U MCIOJIB30BATH SA3bIK MOCIEAOBATEIBHOCTEH (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYCHHUS);

* [pUMEHATH (OPMYIIbI, CBA3aHHBIE C apU(PMETHUECKON U TeOMETPHUECKON Mporpeccueil, u anmnapar, CQOpMUPOBAHHBIA PU U3YUECHUH JPYTHX Pa3IesioB
Kypca, K PeLIEHHIO 3a/1a4, B TOM YHCIIE C KOHTEKCTOM U3 peaIbHOMN KHU3HH.
BhINYCKHMK MONTYYHUT BO3MOYKHOCTb HAYYHUTHCS:

*  pewamsb KOMOUHUPOBAHHBIE 3A0aYU C NPUMEHEeHUeM Gopmyn N-20 UleHa U CyMMbl nepaulx N YleHO8 apupmemuueckoll U 2eoMempuydecKoll npospeccull,
NPUMEHSA NPU IMOM annapam ypasHeHUull U HepaseHCcms,

*  NOHUMAMb APUBMEMUUECKYIO U 2e0MEMPULECK)TO NPOSPeCCUio KaK (YHKYUU HAMYPATbHO20 APeYMEHMA, CE53bl8AMb APUPMEMUYECcKyIo NPOSPeccuro ¢
JIUHEUHBIM POCHIOM, 2E0MEMPULECKVIO — C IKCHOHEHYUAIbHBIM POCTHOM.

OmnucarenbHas CTATUCTHKA
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BEINYCKHUK HAYYUTCS MCIIOJIL30BATh HpOCTefIHIPIe CIIOCOOBI MMpeACTaBJICHUA U aHaJIn3a CTATUCTUUCCKUX JaHHBIX.
BblnyckHux noayyum 603MOMICHOCHb npuo6pecmu nep@OHalla]leblﬁ OIIBIT OpTraHu3al A c6opa JaHHBIX TIpHU HNPOBCACHHUU OIIpOCa O6HIeCTBCHHOFO MHCHUA,
OCYIICCTBJIATh UX aHAJIU3, IPCACTABJIATL PE3YJIbTAThI OIIPOCa B BUIC Ta6J'H/II_II)I, AuarpamMmabl.

CJ'Iy‘IaﬁHBIC COOBITHS U BCPOATHOCTDH

BBIITYCKHHUK HAYYHUTCS HAXOIUTh OTHOCHUTCJIbHYIO YaCTOTY U BEPOATHOCTDH CHy‘I&ﬁHOFO COOBITHSL.

BEINYCKHHUK TOMYIUT 803MOMCHOCb NPUOOpECmU Onblm NPOBeOeHUs CAYHAUHBIX IKCNEPUMEHMO8, 8 MOM YUCAE C NOMOWbIO KOMNbIOMEPHO20 MOOEIUPOBAHUS,
uHmepnpemayuu ux pe3yabmamos.

Kom0Ounaropuka

BhINYCKHHMK Hay4uTCs peliaTh KOMOMHATOPHBIC 3a7aui Ha HAXOKICHUE YUCIIa 00BEKTOB MJIM KOMOWHAITUH.

BEINYCKHUK TOIYIUT B03MOHNCHOCHID HAy4umsvCsi HEKOMOpPbIM CneyualibHbvlm npuéMaM peulenus KOM6uHam0prlx 3a0au.

Harnsannas reomerpus

BrinyckHHUK Hay4yuTCs:

* pacro3HaBaTh HA YEPTEXKaX, PUCYHKAX, MOJICITISIX U B OKPYIKAIOIIEM MUPE TUIOCKHE M TPOCTPAHCTBEHHBIE TEOMETPUIECKUE (PUTYDHI;
* pacrmo3HaBaTh pa3BEPTKH KyOa, IpSAMOYTOJIBHOIO MapajlieNenuIiea, IpaBUuiIbHON MUPaMUIbl, HWIHHIPA U KOHYCA;
* CTPOHTH Pa3BEPTKH KyDa M MPSMOYTOJIBLHOTO MapajliesieUIea;
*  ONpeAEeNATH 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTypbl TMHEHHBIE pa3Mepsl caMoii GUTypBl M HA000POT;
*  BBIUUCIIATH 00BEM MIPSMOYTOJIBHOTO Mapajuleienunea.
BhIyCKHUK [TOJYYUT BO3MOXKHOCTB:

*  HAYUUMBCA GLIYUCTAMb 00BbEMbBL NPOCMPAHCMEEHHBIX 2EOMEMPULECKUX PUSYD, COCIMABNEHHBIX U3 NPAMOY2OAbHBIX NAPAIEIeNUNne00s;

> yenyoumv u pazeums npeocmagienis 0 NPOCMpPaHCMEEHHbIX 2COMEMPULECKUX (j)ueypax
*  HAYUUMbCS NPUMEHAMb NOHAMUE PA3GEPMKU OISl GLINOHEHUS NPAKMUYECKUX PACYEMOS.

I'eomerpuyeckue Gurypsl

BI)IHVCKHI/IK HAY4YUTC:

* T0Jb30BATHCA A3BIKOM F€OMETPUH AJIS ONIMCAHMSI TPEIMETOB OKPYKAIOIIEr0 MUpPa U UX B3AUMHOTO PACIIONIOKEHUS;

* pacmo3HaBaTh M N300pakaTh HAa YEPTEKaX U PUCYHKAX TeOMETpUIeCKre QUIYphl U UX KOH(DUTYypaluu;

* HAaXOJAWThb 3HAYCHUS JUIMH JIMHEWHBIX 3JIEMEHTOB (PUTYp M UX OTHOLIEHHMS, TpagycHYI0 Mepy yrioB ot 0° o 180°, mpumeHsis onpeeneHus, CBoicTBa 1
MPU3HAKU QUTYDP U UX 3JIEMEHTOB, OTHOIEHHS GUTyp (PaBEHCTBO, M0100HE, CAMMETPUH, IOBOPOT, MapajlIe/IbHBIN MIEPEHOC);

* ONEpPHPOBATH C HAYAIBHBIMH MTOHATUSIMH TPUTOHOMETPHH U BBIMOJIHATH JJIEMEHTapHBIE ONEpally HaJl YHKIUSIMHU YTIIOB;
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¢ pclaTh 3aJa4u Ha JOKa3aTCJIbCTBO, ONMUPAACH HAa U3YUYCHHLIC CBOMCTBa Q)Hryp U OTHOILICHUM MCKAY HUMU U IIPUMECHAA U3YUCHHBIC MCTO/ bl JOKAa3aTCIIbCTB,

* pemiaTh HECJIOXHBIC 33]]a4H Ha MMOCTPOCHHE, MPUMEHSSI OCHOBHBIE aJITOPUTMBI TOCTPOCHHS ¢ TIOMOIIBIO IUPKYJIS U TMHEHKH;
* pemiaTh MPOCTEHINNE MITAHUMETPHUIECCKHE 3a/1a4H B TIPOCTPAHCTBE.
BLINYCKHUK IIOJIYYUT BO3MOKHOCTD:
*  0s1a0emb MeMmoOamu PeueHUs 3a0ay Ha 8bIMUCTEHUSL U OOKA3AMENbCMEA. MemoOOM OM NPOMUBHO20, MEMOOOM NOO0DUS, MEMOOOM nepebopa eapuUanmos

U MemoOOM 2eOMEeMPUHECKUX MeC MOYeK,

*  npuodpecmu onvim NPUMEHEHUs. Al2eOPAUUecKo20 U MPUSOHOMEMPULECKO20 ANNAPama U UOetl OBUNCEHUS NPU PEULCHUU 2COMEMPULECKUX 3a0aY;

*  os1ademb MpAOUYUOHHOU CXeMOU PEUEeHUs: 3a0ay Ha NOCMPOEHUE ¢ NOMOWLIO YUPKYJISL U TUHEUKIU: AHAIU3, NOCMPOeHUE, O0KA3AMENbCMEO U
uccieoosanue;

*  HAYUUMbBCS pewiams 3a0aiu Ha ROCMPOEHUE MEMOOOM 2eOMEMPULECKO20 MeCa MoyYeK U Memooom Hoo0oous.;

*  npuobpecmu Onvim UCCIEO08aHUSL CEOUCME NAAHUMEMPULECKUX PUSYD ¢ HOMOWBIO KOMNULIOMEPHBIX NPOSPDAMM,

*  npuobpecmu onvim GbINOJHEHUS NPOEKmMos no memam «I eomempuneckue npeobpaszosanust wa niockocmuy, «llocmpoenue ompeskos no gopmyney.

W3mepenne reoMeTpuIecKux BEIUINH

BhINyCKHHUK HAYIHUTCS:

*  WCIOJB30BaTh CBOMCTBA M3MEPEHUS JUTHH, IJIOIMAACH U YIJIOB MPH PEIICHUY 3a]1a4 Ha HAXOXKACHUE JNTUHBI OTPE3Ka, JUTMHBI OKPYKHOCTH, JUTHHBI AYTH
OKPYKHOCTH, TPalyCHON Mephl yIia;

*  BBIYMCIIATH IJIOMIAM TPEYTOIBHUKOB, IPSIMOYTOJILHUKOB, MAPALICIIOrPAMMOB, TPAICIH, KPYTOB U CEKTOPOB;

*  BBIUUCIIATH JUIUHY OKPYXKHOCTH, JUTMHY JIYTH OKPYKHOCTH;

*  BBIYMCIIATH UTUHBI JIMHEHHBIX DJIEMEHTOB (PUT'YP W MX YIJIBI, HCHONB3YS (OPMYJIIBI JTTHHBI OKPYKHOCTH U JUTUHBI IYTH OKPYKHOCTH, POPMYJIBI TUTOIAIEH
uryp;

* pemarh 33Ja4M Ha JIOKA3aTeJbCTBO C HCIOIB30BaHIEM OPMYII JIITHMHBI OKPY>KHOCTH U JUTMHBI AYTH OKPYKHOCTH, (opMy miomazaen Gpuryp;

¢ pflaTth NPAKTHYCCKHUE 3aaa4u, CBA3AHHBIC C HAXOKIACHUEM I'COMETPUICCKUX BEJIMIYNH (I/ICHOJ’IBS}/H nmpu HeO6XOIII/IMOCTI/I CIIPAaBOYHUKHU U TEXHUYCCKHUC
CpencTBa).
BBIHVCKHI/IK HOJYYUT BO3MOXHOCTb HAYYUTHCA.

*  BBIYUCAMDb NIOWAOU PUSYD, COCIABNIEHHBIX U3 08VX WU DOJlee NPIMOY2OTAbHUKO8, NAPATLIEL02PAMMO8, MPEY2OTbHUKOS, KPYed U CeKmopa,

¢ 8blyuciims ﬂ]lOW(laM MHO20Y20/IbHUKOB, UCNOJIb3YA OMHOWERUS PABHOBEIUKOCMU U PABHOCOCMABIEHHOCMU,
* npumerimo aﬂee6pauqec1<m? u mpuZOHOMempMLlECKMIj annapam u uoeu 08UINCeHU npu pewernuu 3a0a4 Ha blyUCIeHUe nﬂomadeﬁ MHO20Y20/IbHUKOB6.

Koopaunatsr

BhINyCKHHUK HAYYHTCS:
*  BBIYUCIIATH JUIMHY OTPE3Ka Mo KOOPJIMHATAM €ro KOHIOB; BBIYHUCIISTE KOOPIUHATHI CEPEIMHBI OTPE3Ka;
*  HCIOJB30BaTh KOOPAWHATHBIA METOI ISl U3yUSHHSI CBOUCTB MPSIMBIX H OKPYKHOCTEH.

BI)IHVCKHI/IK IOJTYYHT BO3MOXHOCTB:
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s osnadems KoopduHamem Memooom peulerHus 3a0a4 HA 8bIYUCTICHUS U 00Ka3amejzbcm6a;
° npuo6pecmu onvlm UCnoOjb306AHUA KOMNbIOMEPHBLIX NPOcPAMM 0715 AHANU3A YACTIHBIX cnydaes 63auMHO20 pacnoslONCeRUs Opr.?fCHOCI’}’leuv U npiamolx,

*  npuobpecmu OnvIM GLINOJHEHUS NPOEKMO8 Ha memy «lIpumenenue KOOPOUHAMHO20 MeMOoO0a NPU peuteHuU 3a0a4 Ha GbINUCTEHUSA U OOKA3AMENbCMEAY.
Bexkropsl

BrInyckHHK HayduTCH:

* OIEpPHUPOBATH C BEKTOPAMU: HAXOIUTHh CyMMY M Pa3HOCTb ABYX BEKTOPOB, 3aJJAHHBIX T€OMETPUIECKH, HAXOAUTh BEKTOP, PaBHBIH MTPONU3BEIEHHIO 33JaHHOTO
BEKTOpPA Ha YMCIIO;

* HAXOIMWTH JIJIsl BEKTOPOB, 33JJaHHBIX KOOPAMHATAMH: [UTHHY BEKTOPa, KOOPAMHATHEI CYMMBI M Pa3HOCTH ABYX U 00JI€€ BEKTOPOB, KOOPIUHATHI POU3BEICHUS
BEKTOpPA Ha YHCIIO, MPUMEHSISI IIPH HEOOXOTUMOCTH COYETATENbHBIN, IEPEMECTUTEIHHBIN 1 pacIpeIeTUTeIbHBINA 3aKOHBI;

*  BBIYUCIATH CKAIIPHOE MPOM3BEIACHNE BEKTOPOB, HAXOIUTH YTOJI MEX/Ty BEKTOPaMH, YCTAaHABIUBATH MEPIICHAUKYIIPHOCTD MPSIMBIX.

* BBIIYCKHUK MOJYYHUT BO3MOKHOCTb:
s osn1adems 6EKMOPHbIM Memooom OJist peuteHus 3a0a4 HA BbIYUCTICHUS U aOKCBameJZbCWl@a,'
° npuo6pecmu ONnblN 6bINOJIHEHUA NPOEKN 06 HA mem)y «npumMeHeHue 6eKnopHo2o Mmemooa npu peutenuu 3a0a4 HA 8bIMUCICHUS U OOKA3AMEIbCIEAN.

Conep:xkanue npeamera «MaTeMaTHKa

Conepkanre KypcoB MaTeMaTHKH 5—6 KJIaccoB, anreOpbl U TeOMETpUn 7—9 KiaccoB OOBEIMHEHO KaK B MCTOPUYECKH CIIOKUBIIUECS JIMHUU
(uucnoBas, anreOpanyeckas, reoMeTpuyeckas, (QyHKIMOHANbHAs W Jp.), TAK U B OTHOCHUTEIHHO HOBBIC (CTOXACTHUYECKas IMHUS, «peallbHas
MareMartukay). OTIenbHO MPEeACTaBICHBI TUHUS CIOKETHBIX 33714, UCTOpUYECKas JIMHHUS.

IsnemeHmMbl meopuu MHoj3cecme u Mamemamu4eckoil 102uKu

Cornacho ®PI'OC ocHoBHOro o0miero oOpa3oBaHMs B Kypc MaTeMaTHKW BBeAeH pasznen «Jlorumka», KOTOpbHIM He mpeanosaraer
JIOTIOJIHUTENBHBIX YAaCOB HAa M3YYEHUU U BCTPAUBAETCA B pa3jIMuUHbIE TEMbI KypCOB MAaT€MaTUKHU U MH(GOPMATUKU U MpeaBapseTcss 03HAKOMJIEHUEM C
AJIEMEHTaMU TEOPUH MHOXKECTB.

MHo:kecTBa U OTHOLIEHUS] MKy HUMU

MHOXeCTBO, Xapaxkmepucmuieckoe C80UCME0 MHOMXCeCmed, 3SJIEMEHT MHOXECTBa, nycmoe, KOHeYyHoe, 0eCKOHeUHOe MHONMCECmEo.
[TonmHOXecTBO. OTHOILIEHUE MPHUHAJIEKHOCTH, BKJIIOYEHMS, PAaBEHCTBA. DJIEMEHTHl MHOXKECTBA, CIIOCOOBI 3aJaHUs MHOXECTB, pACNO3HABAHUE
NOOMHOJICECME U IIEMEHMO8 NOOMHONICECHE C UCNONb308AHUEM KPY208 Diliepa.

Onepauum HaJg MHOKeCTBAMM

[lepeceuenune n 00beTUHEHNE MHOXKECTB. PasHocmb mHodcecms, 0ononnenue mHodxcecmsa. Mumepnpemayus onepayuii Ha0 MHOMCECMEAMU C
nomowbo Kpy2oe Jiiepa.

DJIeMEeHTHI JIOTHKH

Omnpenenenue. YTBepkIeHUs. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. [lokazarenbcTBO OT MPOTUBHOTO. Teopema, oOpatHas naHHoi. [Ipumep
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U KOHTPIIPUMED.

Boicka3bIBaHuA

HcTtuHHOCTE W JIOKHOCTHh BBICKa3bIBaHUA. CrodicHble U npocmuvle GvlcKasvleanus. Onepayuu HAO BbICKA3LIBAHUAMU C UCNOIb30BAHUEM
JIO2UYECKUX CBA3Z0K: U, UL, He. YCN0B8Hble 8bICKA3bIBAHUS (UMNIUKAYULL).

CodepotcaHue Kypca mamemamuKu 8 5-6 Kaaccax

HarypanbHble YHC/Ia U HYJIb

HarypanbHblii psijl Yuces U ero CBoicTBa

HatypanbHoe uncio, MHOKECTBO HATypajbHBIX YHCEN M €ro CBOWMCTBA, M300pakeHHE HATYPAJbHBIX YUCEN TOYKAMU HAa YHUCIOBOW MPSMOIL.
Hcnonbs3oBanne CBOWCTB HATYPAIbHBIX YHCEII IIPH PEIICHUH 3a/1a4.

3anuch M YTeHHe HATYPAJIBHBIX YK CeJ

Pazmmune mexny mudpoit m umcinom. Ilo3ummoHHas 3amuch HATYypaIbHOTO YHCJIA, MOMECTHOE 3HAUCHUE HHU(PBI, pa3psIbl W KIACCHI,
COOTHOIIEHUE MEXY ABYMs COCETHUMHM Pa3psAIHbIMU €AMHULAMU, YTEHUE U 3aIIMCh HATYPAJIbHBIX YHCEI.

OxpyriieHne HATYPAJBHBIX YK e

Heobxonumocts okpyriienus. [IpaBuno okpyriieHust HaTypalbHbBIX YUCEIL.

CpaBHeHMe HATYPAJBHBIX YK CeJl, CPABHeHHE ¢ YUCaoM ()

[TonsiTe O CpaBHEHUHU 4YMCEJ, CPAaBHEHUE HATYypallbHBIX YHCEN APYr C APYrOM M C HyJIeM, MaTeMaTh4ecKas 3aluch CPaBHEHUMU, CIOCOObI
CpaBHEHUS YUCEIL.

JeiicTBUSA ¢ HATYPAJIBHBIMH YHCIAMH

CrnoxeHue M BBIYUTAHUE, KOMIIOHEHTHI CJIOKEHUSI U BBIYUTAHUS, CBSA3h MEXKIY HUMHU, HAXOXKICHUE CYMMBI U Pa3HOCTH, U3MEHEHNE CYMMBI U
Pa3HOCTHU MPU U3MEHEHUH KOMIIOHEHTOB CIIOKEHUS U BBIUUTAHUS.

YMHOXEHUE U JIeTIeHne, KOMIIOHEHThl YMHOXKEHHS U JIEJICHUS, CBSI3b MEXK]y HUMU, YMHOXEHUE U CIIO)KEHHE B CTOJIOUK, JCJICHHE YTOJIKOM,
MPOBEpKa pe3yabTaTa ¢ MOMOIILI0 TPUKUAKU U 0OpAaTHOTO JEHCTBUS.

[TepeMecTuTENBHBIN U COYETATENbHBINA 3aKOHBI CIOXKEHUS M YMHOXKEHUS, PaclpeeIUTEIbHbIM 3aKOH YMHOXKEHHUSI OTHOCUTEJIHHO CIIOKEHHUS,
000CHOBaHUE ANCOPUMMOB BbINOIHEHUS APUPDMEMUUECKUX OelicmBULL.

CreneHb ¢ HATYPaJbHBIM NOKa3aTeJIeM

3anuce yuciaa B BUAE CYMMBbI Pa3psAHBIX CJIAraeéMbIX, MOPSIOK BBITOJIHEHUS JEHCTBUM B BBIPAKEHUSAX, COACPKAIINX CTEHEHb, BHIYMCIECHUE
3HAQUYEHHUM BBIPAXKEHUHN, COJIEPIKAILIUX CTEIEHb.

Yucii0Bble BHIPAKEHUS

HucnoBoe BhIpaKEHHUE U €T0 3HAYEHUE, MOPSIOK BBIIIOJIHEHUS IEUCTBUIA.

JlejieHHne ¢ 0CTATKOM

Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HaTYpallbHBIX YHCEIl, c8olicmea oeieHus ¢ ocmamkom. [IpakTuyeckue 3a1a4u Ha IEICHUE C OCTATKOM.

CroiicTBa ¥ NMPU3HAKY I€JTUMOCTH

CBOHCTBO AeNUMOCTH CyMMBbI (pasHocTu) Ha uucino. [lpusnaku nemmmoctd Ha 2, 3, 5, 9, 10. [llpusuaxu demumocmu ua 4, 6, 8, 11.
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Hokazamenvcmeo npusnaxos oenumocmu. PerieHne npakTHYeCKUX 3a1a4 ¢ IPUMEHEHUEM MTPU3HAKOB AETHUMOCTH.

Pa3no:keHue ynciia HA POCThIe MHOKUTE/IH

[IpocTeie U cocTaBHBIE YUCIA, peuiemo Ipamocghena.

PasznokeHne HaTypallbHOTO 4YHClia Ha MHOXHUTENH, PA3lOkKEHHE Ha IPOCTble MHOXHUTENU. Koauuecmgo Oenumenei uucida, ancopumm
PA3NI0MCEHUS YUCILA HA NPOCIblEe MHOMXCUMENU, OCHOBHAS MeopeMa apu@memuKu.

Anredpanyeckue BbIPaKeHUs

Hcnonp3oBanne OykB Uit 0003HAUCHHsI YHCEN, BBIYUCICHHE 3HAYCHUS alNreOpanvecKkoro BBIPAKEHUsS, NPHUMEHEHHE alreOpandecKux
BBIPXEHUH JIJIs 3aITUCH CBOMCTB apu(MeTnyecKkux IeiCTBUil, MpeoOpa3oBaHue anredpandeckux BhIPAKEHUI.

JeuTesu M KpaTHbIe

Jenurtenb U ero CBOMCTBa, OOLIMIl nenuTenb OBYX M Oojiee yucell, HAaUOONMbIINI OOLIUI N1eNuTeNb, B3aUMHO MPOCTHIE YUCIA, HAXOXKICHUE
HanbopmIero obmero nenutens. KpatHoe u ero cBoiicTBa, o0Iiee KpaTHOE JIByX U Ooliee dncell, HauMeHblIee o0I1iee KpaTHoe, CocoObl HaX 0K ICHUS
HAaUMEHBIIETO 00IIEro KPaTHoro.

Apoon

OObIKHOBEHHbIE IPOOH

Houns, yacte, ApoOHOE uucio, npoOb. [IpoOHoe umciio kKak pe3ynbrar neneHus. [IpaBuibHble W HEmpaBUIIbHBIE IpoOH, CMEIIaHHAsT APOOb
(CMenraHHOE YHuCIIo).

3anuch HATYpaJbHOTO 4YMCia B BHJIE JpOOM C 3aJlaHHBIM 3HaMEHaTelleM, MPeoO0pa3oBaHME CMELIAHHOW JpoOM B HENPaBUWIIbHYIO JIpo0b U
Ha000pOT.

[IpuBenenue apobdeii k 0d1eMy 3HaMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX po0ei.

CrnoxeHue U BblYNTaHHE OOBIKHOBEHHBIX Apo0eil. YMHOXKEHUE U JefieHe OOBIKHOBEHHBIX Jpo0ei.

Apudmernueckue JeHCTBUS CO CMEIIaHHBIMU IPOOsSMHU.

Apudmerndeckue 1eHCTBUS ¢ APOOHBIMHU YUCITAMH.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUEe NPU 8bINOIHEHUU OeUCBU.

HdecsiTuanbie ApodH

Henass u npoOHas vactu aecsatudHou ApoOu. [IpeoOpazoBaHue AecCATUUYHBIX IpoOeil B OObIKHOBEHHbIE. CpaBHEHHE ACCATHYHBIX JIPOOCH.
CroxeHre M BBIYUTAHUE JECATUYHBIX ApoOeil. OkpyrieHue NecAITMUHBIX JpoOel. YMHOXKEHHE U JAeJeHHe NeCATHUYHBIX ApoOell. IIpeobpaszosanue
00bIKHOBEHHBIX Opobeti 8 decsimuutble Opoou. Koneunvie u beckoneunvie decsamuutvle Opoou.

OTHolIeHne ABYX YK Ces

Macmrab Ha ninane u kapre. [Iponopuuu. ColicTBa Mponopiuii, (pUMEHEHHE MPOMOPLUI U OTHOLIECHHUH NMPU pEelIeHUH 3a/1ad.

Cpennee apudmerndeckoe yncela

Cpennee apudmernyeckoe AByX uucen. HM3o0paxkeHue cpenHero apudMeTHdyeckoro ABYX 4YHCENl Ha 4YMCIOBOW mpsMoil. Pemienue
MPAaKTUYECKHX 33/1a4 ¢ IPUMEHEHUEM cpesiHero apudmerndeckoro. Cpednee apugpmemuueckoe HECKONbKUX YUCE.

IIpoueHTHI

[lonsTne npouenra. BerunciaeHre NpoLEeHTOB OT YUCIA U YMCJIA [0 U3BECTHOMY IPOLEHTY, BBIpAaXKEHHE OTHOLIEHMUS B IIpoleHTax. Pemenue
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HCCJIOXHBIX HpaKTI/I‘IeCKI/IX 3a1a4 C HpOLIeHTaMI/I.

JAmnarpamMmbl

Crosbyarbie v KpyroBeie quarpammbl. M3pnedenne nndopmanuu u3 auarpamm. HM3oopasicerue ouazpamm no 4ucio8blm OAHHbIM.

PanuonaabHbIE YKCIa

IHono:xkNTENbHBIE M OTPHLATEIbHBIE YHCJIA

N3o00pakeHrne dncen Ha YUCIOBOM (KoopauHaTHOW) mpsiMod. CpaBHeHHME uucen. Mojaynb 4yuciaa, TeOMETpHYecKass WHTEPIPETAHs MOTYJIS
qucia. HeﬁCTBHH C ITOJIOKUTCIIBHBIMHA U OTpI/ILIaTeJIbeIMI/I YHucCJIaMH. MHO)KGCTBO IICJIBIX YHUCCII.

IloHsiTHE O PAlIMOHAIBLHOM 4YHCJIe. [lepsuutoe npedcmasienue 0 MHONICECMEE PAYUOHANbHBIX Yucel. JIeHCTBUsI ¢ palliOHATBHBIMH YHCIAMHU.

Pemenne TeKCTOBBIX 3aa4

Eaununbsl u3MepeHmMii: UIMHBI, IUIOMIAaU, 00BbEMa, MAacChl, BPEMEHH, CKOPOCTH. 3aBHCHUMOCTH MEXIY €IUHULIAMU H3MEpPEHHUS KaXIou
BCIIMYUHBI. SaBI/ICI/IMOCTI/I MC)KI[y BCIIMYMHAMM . CKOpOCTI), BpeMﬂ, paCCTOﬂHI/Ie; HpOI/I3BOIII/IT€JH)HOCTI>, BpCM?[, pa60Ta; neHa, KOJIN4€eCTBO, CTOMMOCTB.

3anauu Ha Bce apudMeTHYecKe NeiCTBUSA

Pemenne tekcToBbIX 3a7au apudmMerndeckuM crocoOom. Mcnonb3oBanue Tabaul, cxem, YepTexel, Jpyrux CpeAcTB MPeICTaBICHHS JaHHBIX
MIPHU PEIICHUHU 3a/1a4H.

3agaum Ha IBUKEeHUE, PA0OTYy M MOKYNKH

Pemenne HecmOXKHBIX 3a/1ay Ha JIBH)KCHHE B IIPOTHBOIIOJIOXKHBIX HAIPABJICHUAX, B OJJHOM HAIPABIICHUH, JIBH)KCHHE 110 PEKE MO TCUSCHUIO U
MPOTUB TeUeHHUs. Penienne 3aa4 Ha coBMecTHYI0 padoty. [IpuMenenue npoOel npu pemeHuu 3a1ad.

3agaum HA YaCTH, 10, TPOLEHTHI

Pemenne 3amay Ha HaXOXKJIEHHE YAaCcTH YKCIIa M YUCJA MO €ro 4acTu. PereHue 3ajad Ha MPOLEHTH U A0hu. [IpuMeHeHne mponopuuii mpu
pelieHuu 3a1ay.

Jlornyeckue 3aauu

Pemenne HeCIOKHBIX JIOTUUECKUX 3a/1a4. Peutenue nosuyeckux 3a0ay ¢ nomMowwio 2paghos, madauy.

OcHoBHbBIE MeTO/IbI PellIeHUs] TEKCTOBBIX 3aJa4: apudMeTUUECKHI, Tepedop BapUaHTOB.

HarssaaHas reometpus

Ourypsl B okpyxaromeM Mupe. Harnsiaele npeactaBneHus o purypax Ha miIoCKOCTH: MpsiMasi, OTPE30K, JIyd, YroJ, JIoMaHasi, MHOTOyTOJIbHUK,
OKPY>KHOCTh, KpyT. UeThIpeXyroibHUK, MPIMOYTOIBHUK, KBapaT. TpeyroabHUK, 6udbl mpeyeonivhuxos. Ilpasunvrvie mrocoyeonvhuxu. 300paxkenue
OCHOBHBIX T€OMETPUUECKUX PUTYD. B3aumHoe pacnonodicenue 08yx npsamuix, 08YX OKPYHCHOCMEL, NPAMOU U OKpydcHocmu. J[muHa oTpe3ka, TOMaHOM.
Enununel u3mepenust qunbl. [loctpoenue orpeska 3amaHHoM anuHbl. Bunel yrinoB. I'papycHas mepa yria. M3mepeHue M MOCTpOEHHE YTIIOB C
MTOMOIIIBIO TPAHCTIOPTHUPA.

[lepumerp wmHOTOyronpHUKa. lloHATHE TUIOMIAAU GUTYPHI; €AMHMUIBI H3MEpeHus Iom@aan. [liomane NOpSAMOYTONbHHUKA, KBajpara.
[TpubmmxenHoe n3MepeHue miomany Guryp Ha kierdatoi Oymare. Pasnosenuxue gueypul.

Harnsgueie mpeacraBieHuss O MPOCTPAHCTBEHHBIX (urypax: KyO, Mapajienenuries], NpusMa, nmupamuaa, map, cdepa, KOHyC, HUIUHJP.
N3o0pakenune nmpocTpaHCTBEHHBIX GUTYp. [lpumepol ceuenuii. Muozoepannuxu. Ilpasunvrvle mrocoepannuku. [Ipumepsl pa3BepTOK MHOTOTPAHHUKOB,
LHUJUHIPA U KOHYCA.
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[MonsTne o0beMa; equHUIBI 00beMa. OObEeM MPAMOYTOIBHOTO MapauIeNienunena, Kyoa.

[Tonsitue o paBenctBe ¢uryp. LlenTpanbHas, oceBas u 3epraivHas cuMMeTpun. M3o0paxeHre CMMMETPUYHBIX QUTYD.

Pemenue npakTHueckux 3ajad ¢ IpUMEHEHHEM POCTEHIINX CBOMCTB (uryp.

HcTopusa maTeMaTHKH

llosenenue yugp, Oyke, uepoenugos 6 npoyecce cuema u pacnpeoenreHus npooykmos ua JIpesnem bausicnem Bocmoke. Csfazv ¢
Heonumuueckoti pesontoyueii.

Pooicoenue wecmudecsamepuunoii cucmemol cuucienus. Ilosenenue oecamuunoui 3anucu 4ucei.

Pooicoenue u pazeumue apupmemuxu namypanvruix yuceir. HOK, HO/[, npocmwie uucna. Pewwemo Spamocgena.

Tlosenenue Hyna u ompuyamenbHulx yucen 8 mamemamuxe opesnocmu. Ponv [[uopanma. Ilouemy (—1)(—1) =+17?

Jlpobu 6 Basunone, Ecunme, Pume. Omkpvimue Oecimuunvix Opobeu. CmapuHnuble cucmemvl mep. [ecamuuynvie Opodu u mempuyeckas
cucmema mep. JI. Macrnuyxuii.

Conep:kanue Kypca MaTeMaTHKH B 7-9 Kiaccax

Anreopa

Yucaa

PaumnonasbHble yuciaa

MHoOXecTBO paluoHaNbHBIX unceld. CpaBHEHHE palMOHANBHBIX 4YHucel. JleWCTBUA C palMOHANBHBIMH 4ucCIaMH. [Ipedcmasnenue
PAYUOHANBHO2O0 YUCIA OeCAMUYHOU OPOObIO.

HppanuoHajbHble YuCIa

[Tonsarue uppannoHaabHOTO uKcia. Pacnmo3snaBanue uppannoHanbHbIX drcel. [IpuMepsl noka3aTensCcTB B anredpe. MppannonaisHOCTh Yucia

\/E . Ilpumenenne B reomerpun. Cpaguenue uppayuonanbHulx yucen. Mrooicecmeo oelicmeumenbHbix yucen.

ToxnecTBeHHBbIE IPE0OPa30BAHUA

YucnoBbie 1 OyKBeHHbIE BbIPAKECHHSA

Bripaxenue ¢ nepemeHHON. 3HaueHUE BeIpaxkeHus. [101cTaHOBKA BBIPAKEHHI BMECTO IEPEMEHHBIX.

Lenblie BeIpakeHUs

CreneHnb ¢ HaTypaJIbHBIM MTOKa3aTeleM U ee cBoiicTBa. [IpeobpazoBanus BhIpakeHUI, COIEpIKAIUX CTENIEHU C HaTypalbHBIM ITOKa3aTEJIEM.

OpHouseH, MHOrowieH. JleficTBus C oOJHOWIEHAMH W MHOTOYICHAaMH (CIIOKE€HHE, BBIYMTAaHUE, yMHOXKeHHE). PopMysbl COKPALIEHHOTO
YMHOKEHUS: Pa3HOCTh KBaIpaTOB, KBaJApaT CyMMBbI U pa3HOCTHU. PaznokeHne MHOrouJeHa Ha MHOXKHUTEIN: BHIHECEHHE 00IIEro MHOKUTENS 32 CKOOKH,
2pYNnuUposKa, npumererue Qopmyn cokpawenHo2o ymMHodcenus. Keaopamuuiii mpexunen, paznodcenue K6a0pamHo2o mpexuiena Ha MHOICUMENU.

JApodHo-panmoHabHbIe BHIPAKEHUS

Crenenb ¢ 11enbIM nokazateneM. [IpeoOpa3oBanue ApoOHO-TMHEHHBIX BBIPAKEHHI: CIIOKEHHE, YMHOXKEHHUE, AeleHue. Areebpauyeckas opoou.
Honycmumvie 3nauenus nepemenHvix 8 OpobHO-payuonanvhvlx gvipadicenusx. Coxpawenue ancebpauueckux opoobeu. IIpusedenue ancebpauueckux
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Opobeli kK obwemy 3Hamenamento. /lelicmeus ¢ aneebpauieckumu OpooaMU: CLOANCEHUe, BbIUUMAaHUe, YMHOJCEHUe, OelleHUe, 6036e0eHIUe 8 CINENeHb.

Ilpeobpazosanue svipasicenuil, COOEPHCAUUX 3HAK MOOYJIA.

KBaapaTHbie KOpHH

Apudmernueckuii KBaJpaTHbiii KopeHb. [IpeoOpa3oBanue BhIpakeHUH, CONEpKAIINX KBaJpaTHbIE KOPHU: YMHOXKEHHE, JIeJICHHE, BbIHECEHUE
MHOYHTEJIS] U3-T10]1 3HAKA KOPHS, 6HeCeHUe MHONCUmMeNs N0O 3HAK KOPHSL.

YpaBHeHus1 1 HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € EPEMEHHOM.

YpaBHeHust

[TonsiTue ypaBHEHUs U KOpHS ypaBHeHUs. [Ipedcmaenenue o pasHocunvHocmu ypasHenuti. Qbnacms onpeodeneHus ypasHenus (obaacmo
00ONYCMUMbLX 3HAYEHUL NEPEMEHHOI).

JIuHeliHOe ypaBHEHHE M €ro KOPHHU

Pemienne nuHelHbIX ypaBHeHUWH. Jluneiinoe ypaeumenue ¢ napamempom. Konuuecmeo ropmeul nuHelinoco ypaeunenus. Pewenue nunetnblx
VPasHeHull ¢ napamempom.

KBaapaTHoe ypaBHeHHE U €r0 KOPHH

KBanparuele ypaBHeHus. Hemonnble KBaapaTHble ypaBHEHHUA. J[MCKpUMHHAHT KBaJpaTHOTO ypaBHeHus. DopMyna KOpHEHl KBaJpaTHOIO
ypaBHeHus. Teopema Buema. Teopema, oopamuas meopeme Buema. Penienne KBaJpaTHBIX YpaBHEHUN:MCIOIB30BaHUE (HOPMYIIBI IJIs1 HAXOXKICHUS
KOpHEH, epaghuueckuii Memoo peuieHus, pasiodiceHue Ha MHOMXCUmenu, no0oop KopHel ¢ ucnoiv3osanuem meopemvt Buema. Konuuecmeo xopmeti
K8AOPAMHO20 YPABHEHUs. 8 3A8UCUMOCTIU OM €20 OucKpumunanma. buxkeadpammuvle ypaenenus. Ypasnenus, ceooumvle K TUHEUHBIM U KEAOPAMHBIM.
Ksaopammnuvie ypasnenus ¢ napamempom.

Jpo0HO-panMoHaIbHbIC YPABHEHUA

Pemenune npocreiimux ApoOHO-TMHENRHBIX YpaBHEHUN. Peuenue OpobHO-payuonanbHulX ypasHeHul.

Memoowi pewenus ypaguenuil: Memoovl pagHOCUNbHBIX NPeobPaA308aHULL, MeMOO 3aMeHbl nepeMeHHouU, epaguueckuii memood. Hcnonvzosanue
ceolicme yHKYUll npu peueHuu ypasHeHu.

Ipocmetiuue uppayuonanvhvie ypasnenus éuoa | f (x) =a, \/f (x) = \/g (x) -

VYpasnenus euoa X' =a .Ypaeuenus 6 yenvix uucnax.

Cucrembl ypaBHEeHUH

VYpaBHeHHe ¢ AByMs NepeMeHHbIMU. JInHeliHOe ypaBHEHHE C ABYMs MEepeMEHHBIMU. [Ipamasn xax epaghuyeckas unmepnpemayus JTUHEUHO20
VpasHenusi ¢ 08yMs NepeMeHHbIMU.

[TonsTue cucremel ypaBHEHUN. PerieHue cucremMbl ypaBHEHUM.

Mertoapl pelieHus CUCTEM JIMTHEWHBIX YPAaBHEHHUM C IBYMs IEPEMEHHBIMU: epaghuuecKuti Memoo, Memoo Cl0NHCeHUsl, METO] TIOJICTAHOBKH.

Cucmembl TUHELHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa
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UYucnosbie HepaBeHCTBAa. CBOICTBA YHCIOBBIX HEpaBeHCTB. [IpoBepka cripaBeATMBOCTH HEPABEHCTB MPH 33/1aHHBIX 3HAYCHUAX TEPEMEHHBIX.

HepaBenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBA. (QOnacme onpedenenHus HepaseHcmea (001acmv OONYCMUMbBIX 3HAYEHUl
NnepemMeHHOl).

Pemenue nMHENHBIX HEPABEHCTB.

Keaopammnoe nepasencmeo u e2o pewenus. Pewienue k6aopamnuix nepaseHcms. UCNOIb3068AHUE CEOUCME U 2paduKa KeaopamuyHou QyHKyuu,
Memoo UHMepPBAanos. 3anucy peuieHus KeaopamHo2o HepaseHcmed.

Pewenue yenvix u OpobHo-payuonanbHvlx HepageHcme MemoooM UHIMEPEAILOS.

CucreMbl HEPABEHCTB

CucrteMbl HEpPaBEHCTB C OJHOHM NepeMeHHOH. PemieHne cucreM HEpPaBEHCTB C OAHON MEPEMEHHOMN: JTHMHEWHBIX, KéaopamHuix. VI300paxeHnue
peLLeHHs] CUCTEMbI HEPABEHCTB Ha YHCIIOBOM MPSIMOiL. 3aMuch pelieHus: CUCTEMbl HEPABEHCTB.

DOyHKUUHA

HousiTne pyHkuun

JlekapToBBI KOOpAMHATHI Ha TUIOCKOCTH. DOpMUpOBaHHME MPEACTABICHUNA O METAlpPeAMETHOM IMOHATHU «KOOpAWHATBHD». CIOCOOBI 3aaaHus
GyHKUMH: aHATUTUYECKUH, rpadudeckuii, Tabauunblid. I'padux Gynxnuu. [Ipumeps! GyHKIuil, noayyaeMbIx B NpOLECCe MCCIEIOBAHUS PA3IUUYHBIX
peanbHBIX MPOIECCOB M pelIeHHs 3a1ad. 3HaueHue (yHKIuU B Touke. CBoiicTBa (yHKIMI: 00NACTh ONpeIeNeHHs, MHOXECTBO 3HAYCHHM, HYIH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YemHOCHMb/HeuemHoCmb, TPOMEXKYTKH BO3pacTaHuss M yObIBaHMsA, HauOoJblllee M HAaUMEHbIEE 3HAYEHUS.
HccnenoBanmne GpyHkmm 1o ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocms @ynxyuu. Kycouno sadannuvle ¢hynxkyuu.

JIuneiinas pyHKuus

CaoiicTBa 1 rpaduk 1MHENHHON QyHKIMHU. YTI10BOH Ko3pduuueHT npsamoil. Pacnonoxenue rpapuka TMHEHHON (YHKIIMU B 3aBUCUMOCTH OT €€
YIJI0BOTO KO3 HIMEHTa U CBOOOJHOrO ujieHa. Haxooicoenue kodgpuyuenmos nunetinou GyHKYuu no 3a0aHHbIM YCI0SUAM: NPOXOACOEHUE NPAMOU
yepes 06e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAICOEHUE NPAMOU Yepe3 OaHHYI0 MOYKY U NAPANLENbHOU OAHHOU NPAMOLL.

KBaaparnunas ¢gyHKuus

CgoiictBa u rpaduk kBaapatudHoi ¢yHKUMU (mapadona). [locmpoenue epaguxa xeadopamuunou GyHkyuu no mouxam. Haxoxaenue Hymnei
KBaJpaTUUYHON DYHKIMH, MHOICECBA 3HAYUEHU, NPOMENHCYMKOB 3HAKONOCMOAHCMEA, NPOMENCYMKOE MOHOMOHHOCHU.

Oo0paTHasi NPONOPUMOHAJIBLHOCTH

k
CpoiicTBa QyHKINU Y = K y = " ['unepbomna.
X
I'pauxu gynxyuii. Ilpeobpasosanue epagura gynkyuu 'y = £ (X) 0n1 nocmpoenus epaguxos Gynkyuii 6uoa y — af (kx+b)+c -
. k
I'paguxu ¢hynxyuii y=a+Fb vy =% y=Yx, y=|x-

IMocsienoBaTeIbHOCTH U IPOTPECCHH
YucnoBasi OCIIEIOBATEIBHOCTD. [IpUMephl YHCIIOBBIX ITOCIIEOBATENbHOCTEH. beckoHeuHble TociueqoBaTelbHOCTH. ApudMeTndeckas
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mporpeccusi u ee cBoiicTBa. I'eomerpudeckas nporpeccus. Popmyna obwe2o uieHa u cymmol N Nepevix YileH08 apu@dMemuiecKkol U 2eomempuieckoll
npoepeccuil. Cxooawasicsa 2eomempuyeckas NPocpeccus.

PelieHne TeKCTOBBIX 327124

3anauu Ha Bce apudMeTHUecKne AeiCTBUSA

Pemenne TekcToOBBIX 3a7a4d apudMeTHdecKuM crocoOom. Vcmob3oBanue TabIuUIl, CXeM, YePTeKEH, IPYTUX CPEACTB MPEICTABICHHS JaHHBIX
[IPU PEIICHUU 3a]Ja4H.

3agauu Ha IBUKEHHE, PA0OTY U MOKYNKH

AHanu3 BO3MOXHBIX CUTyallUid B3aHMHOTO PACIOJIOXKEHUS OOBEKTOB MPU MX JIBUKEHUH, COOTHOLICHHS] OOBEMOB BBIIOJIHSAEMBIX pabOT MpHU
COBMECTHOI pabore.

3agayu HA YACTH, 10/, IPOIEHTHI

Pemenue 3ama4 Ha HaXOXKJEHUE YaCTH YUCIIA M YHCJIA MO €ro YacTd. PemeHue 3amad Ha MPOIEHTHI U Joyd. [I[puMeHeHue Mpormopuuid mpu
pelIeHnH 3a/1au.

Jloruyeckue 3a1a4yu

Pemenne nornyeckux 3anad. Peuterue 102uteckux 3a0ad ¢ nomMowsto epaghos, mabauy.

OcHOBHBIE MeTOAbI pellleHHsI TEKCTOBBIX 3a7a4: apupMeTHUeCKUl, anredpandecKkuil, nepedop BapuaHTOB. [lepsuunvle npedcmasieHus o
Opy2ux Memooax peuileHus 3a0ay (ceomempudeckue u spaguieckue memoobnl).

CTaTUCTHUKA U TeOpUSA BEPOATHOCTEN

Crarucruka

TabnuuHoe u rpaduueckoe mpeacTaBIeHUE TaHHBIX, CTOIOYAThIE U KPYTOBbIE JUArpaMMbl, rpaduKku, MPUMEHEHNUE TuarpaMm U rpadukoB Ass
OIMHMCAaHUs 3aBHCUMOCTECH pEaJbHBIX BEJIMYWH, W3BJICUCHHWE WHGOpPMANWMK W3 Ta0mwil, auarpaMMm U rpadukoB. OmnucaTelbHBIC CTaTHCTHYECKUE
MOKa3aTedr YHWCIOBBIX HAa0OpOB: cpeaHee apupMeTHdyeckoe, MmeduarHa, HauOoNblee W HaWMEHbIee 3Ha4deHHs. Mepbl pacceMBaHUS: pa3Max,
oucnepcusi u cmaHoapmHoe OmKJIOHeHue.

CrnyuaitHas ©3MEHYHBOCTh. MI3MeHYHBOCTD NIpH U3MEpeHUusX. Pewarowue npasuna. 3axonomepHocmu 8 USMEHUUBHIX BETUUUHAX.

CayuaiiHble coObITHS

CrnyuaiiHble OMBITHI (IKCIEPUMEHTHI), dJ€MEHTapHbIE cly4aiiHble cOObITHS (McXoAbl). BeposTHOCTH 3neMeHTapHBIX cOoObITHI. COOBITHS B
CIIy9alfHBIX JKCIEPHUMEHTAX M OJarompHsATCTBYIOIINE YJIEMEHTApHBIE COOBITHS. BeposATHOCTH CITy4ailHBIX COOBITHIA. ONBITHI ¢ PAaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITHSAMU. Kitaccnmdueckue BEpOSTHOCTHBIC OMBITHI C MCIOJIB30BAHUEM MOHET, KYOMKOB. [Ipedcmasinenue cobbimuil ¢ nOMOubIO
ouazpamm Diinepa. Ilpomuononodcnvie coovimus, ooveouneHue u nepeceyenue coovimui. Ilpasuno cnoxcenus eeposmuocmeti. Cnyuaiinsiii 86100p.
IIpeocmasnenue sxcnepumenma 6 sude oepesa. Hezasucumvie cobvimus. Ymnoowcenue gepossmuocmeti Hezagucumvlx coovimuil. Ilocneoosamenvhvie
Hezasucumvle ucnvimanus. lIpeacraBieHne 0 He3aBUCUMBIX COOBITHSX B KU3HHU.

Inemenmul KOMOUHAMOPUKU

Ilpasuno ymnooicenus, nepecmanogxu, axmopuan uucia. Couemanus u uucio cowemarnuti. Qopmyna wucia covemaruil. TpeyeonrbHuK
Ilackans. Onvimel ¢ OONLUWUM YUCTOM PABHOBOZMONCHLIX IIEMEHMAPHLIX coObimull. Buluucienue eeposamuocmeii 6 onvlmax ¢ HpuUMeHeHUueM
KomMOunamopuwix ghopmyn. Ucneimarnus beprynnu. Yenex u neyoaua. Beposmuocmu codvimuii 6 cepuu ucnvimaruti bepuynnu.
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Cnayuaiinvle genuyunbl

3uakomemeo co CAy4auHbLIMU GENUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEemHblX CIyuaunvlx eenuuuH. Pacnpedenenue eeposmuocmeil.
Mamemamuueckoe oowcuoanue. Ceoticmea mamemamuieckoeo oxcuoanus. I[lonamue o 3axone 6onvwux uucen. Mszmepenue eeposmuHocmell.
Ilpumenenue 3axona OONbLUWUX YUCEN & COYUOLO2UU, CHPAXOBAHUU, 8 30PABOOXPAHEHUU, oDecneuenuyu 0e30nACHOCMU HACENeHUs 6 YPe36blualiHbIX
CUMyayusix.

l'eomeTpusa

I'eomeTpuueckue purypni

@Durypsl B reoMeTpHy M B OKPYKaloLeM Mupe

I'eomerpuueckas purypa. DopmMupoBaHue NpeCTaBICHUH 0 METaPEeAMETHOM HOHATHH «pUrypay.

Touka, IMHUA, OTPE30K, NpsAMasd, JIyd, JJOMaHas, INIOCKOCTb, yroJl, ONcceKTpuca yria U €€ CBOMCTBA, BU/IbI YIJIOB, MHOIOYTOJIBHUKH, KPYT.

OceBast cuMMeTpHst reoMeTpudeckux Guryp. LleHTpanbHas cuMMeTpusi FeOMETPUYECKUX UTYP.

MHOroyroJbHUKHU

MHOroyrojapHHUK, €ro 3J€MEHTBI U €r0 CBOMCTBA. Pacrno3HaBaHMe HEKOTOPBIX MHOTOYTOJIBHUKOB. BuinyKivie U HEGuInyKIvle MHO20)20IbHUKU.
[IpaBuibHBIE MHOTOYTOJIBHUKH.

Tpeyronsuuku. BeicoTa, Meanana, OuccekTpuca, CpefHsist JUHUS TPeyrojibHuKa. PaBHOOEIPEHHBIN TPEyrojabHHUK, €r0 CBOMCTBA M NMPU3HAKU.
PaBHOCTOpOHHMIT TpeyronbHUK. [IpAMOYroJIbHBIA, OCTPOYTOJIBHBIA, TYIOYTOJBHBIM TPEyroJbHUKHM. BHemmHue yriael TpeyronbHuka. HepaBeHCTBO
TPEYrOJIbHUKA.

UYerbipexyronpHuku. [lapannenorpamm, poM0, MpsIMOYTOJIBHMK, KBaJpar, Tpamemus, paBHoOenpeHHasi Tparenus. CBoWcTBa M NPU3HAKU
napajuiesnorpaMma, pom6a, mpsiIMOYyrojlbHHKA, KBajpaTa.

OKpy:KHOCTB, KPYT

OKpy’KHOCTb, KpyT, UX JJIEMEHTHl U CBOWCTBA; LIEHTPAJIbHbIE U BNMCaHHbIE yribl. KacarenbHas u cekyujas K OKPYKHOCTH, UX CGOUCMEA.
BrircaHHBIE M ONIMCAHHBIE OKPYKHOCTH JUI TPEYTOJIbHUKOB, Yembipexy20ibHUKO8, NPABULbHBIX MHO20Y201bHUKOS.

I'eomeTrpnueckue Gurypsl B npocTpaHcTBe (00bEMHBIE TeJa)

Mmnozozpannuk u e2o anemenmol. Hazeanus mMHO202paHHUKOE ¢ PA3HbIM NOJIONCEHUEM U Koauyecmeom 2paneu. I1epBUYHbBIC IPEACTABIECHUS O
nupamyie, napajienenumnesae, npusmMe, chepe, mape, HUIMHAPE, KOHYCE, UX IEMEHTaX U MPOCTEUIINX CBONUCTBAX.

OTHOIEeHHS

PagencrBo ¢puryp

CBolicTBa paBHBIX TPEYTOJbHUKOB. [IprU3HaKN paBeHCTBA TPEYTOJIBHUKOB.

IHapanieabHOCTH NPAMBIX

[Ipu3Haku 1 CBONCTBA MapasuIeNbHbIX NPAMBIX. Akcuoma napannervnocmu Eexnuoa. Teopema Daneca.

IlepnienauKyAsIpHbIE IPSAMBbIE

[Ipsmoii yron. Ilepnenaukymnsp k npsamoi. Haxnonnas, npoekuus. CepeluMHHBIN NEpHEHAUKYISp K oTpe3ky. Ceoucmea u npusHaxu
NepneHOUKYIAPHOCIU.

Ilooobue
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Iponopyuonanvhvie ompesxu, nooodue gueyp. Ilooobnvie mpeyeonvruku. IIpusnarxu noooous.

B3aumHoe pacnoJioskeHue MpsMOr U OKPYKHOCTH, 08YX OKPYICHOCHEU.

HN3mepeHus u BbIYMCICHUS

Beanunnbl

[Tonstue Benmnuunebl. (nuna. U3mepenne miunbl. Equaniel nsmMepenus JuinHbl. Bennuuna yria. ['pagycnas mepa yria.

[TonsiTHE O TUTOIIAAM TITIOCKOM (UTYpPHI U e cBoMcTBax. Mi3Mepenue miomaaeii. EMMHUIBI H3MEpEeHHsI TUIOIIA/IH.

[IpencraBnenne 06 oobeMe u ero cBoiicTBax. 3mepenue oo0bema. EauHUIBI H3MEpeHUs 00bEMOB.

N3mepeHusi M BIYUCICHHUS

WNHcTpyMeHTBl AJ11 U3MEpPEHMH U MOCTPOEHUH; M3MEPEHUE M BBIYMCIEHHUE YIJIOB, JJIUH (paccTOsHHUi), miomaneid. TpuroHomerpuueckue
(GYHKIIUM OCTPOTO Yriia B MPSMOYTOJBHOM TPEYTOJIbHUKE TpucoHomempuieckue yHKyuu myno2o yena. BpraucieHue 31eMEHTOB TPEYroJIbHUKOB C
WCIOJIb30BAHUEM TPUTOHOMETPUYECKHX COOTHOIICHHH. DOpMyIbl IUIOMATN TPEYrOJbHUKA, MMapajieiorpaMMa M €r0 YacTHBIX BHJIOB, (OpPMYJIbI
JUITMHBI OKPY>KHOCTH U TUIoIIaau kpyra. CpaBHeHue U Beruucienue miomasneil. Teopema [Mudaropa. Teopema cunycos. Teopema xocunycos.

Paccrosinus

Paccrostnue Mexay ToukaMu. PaccTosiHue oT TOUKH 10 IPSAMO. PaccmosiHue medcoy guypamu.

I'eomeTpuueckue nocTpoeHust

['eomeTpuyeckue MOCTPOSHUS AJIsl WILTIOCTPALIMK CBOMCTB T€OMETPUUECKHX (UTYD.

WNHcTpyMeHTHI 17151 TOCTPOEHUM: IUPKYIb, TUHENKA, YrOJIbHUK. [Ipocmetiuue nocmpoenuss yupKyiem u JUHeUKol.: nocmpoeHue OUcceKmpucsl
yena, nepneHOuKyIsapa K npsamot, yeid, pagHo2o OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 O mpem CmMopoHaM, 08YM CIMOPOHAM U Y2lly MeXCOy HUMU, CIOPOHE U 08YM NPUNEHCAUUM K Hell YelaM.

enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpuueckue npeodopa3oBaHus

IIpeoGpa3oBanusn

[Tonsarue npeobpazoBanus. [IpencraBnenne o MeTanpeIMETHOM OHSITHH «IIpeodpazoBanue». Ilododue.

JABukenust

OceBas U LIEHTpabHAsi CHMMETPUS, NOBOPOM U NApaLleNbHblil nepeHoc. Kombunayuu 0sudxicenuii Ha nI0CKOCMU U UX C80UCMEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTops!

[TonsTie BekTOpa, MEHCTBUS HaJ BEKTOPAMHU, HCIIOJNB30BAaHHE BEKTOPOB B (PU3UKE, pA3N0JCEHUE BEKMOPA HA COCMABNAWUE, CKANAPHOE
npouseedeHue.

Koopannarsl

OcHOBHbIE IOHATHUS, KOOPOUHAMbL 8eKMOPA, paccmosnue mexcoy moukamu. Koopounamei cepedunsvt ompeska. Ypaeuenus gueyp.

Ilpumenenue 6ekmopos u KoopouHam 0Jisi peuweHuss NPOCMeNUUUX 2e0Mempuieckux 3a0ad.

HcTopua MmaTeMaTHUKH
Bo3nuknoeenue mamemamuxu Kak HAYKU, ymanuvl ee pazeumus. 00H08Hblepa30e]’lbl mamemamuKku. Bbtbalomuec;l MaAMEMAMUKU U UX BKIAO 6 pazeumue HaAyKu.
beckoneunocmuv muodxcecmea npocmaulx duceJi. Yucna u onunsl oOmpe3Koe. PaMHOHaIleble qyucua. Hompeﬁuocmb 6 UppauuoHaIbHbLX HUCIAX, IlIkona Hut[)azopa
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3aposicoenue anzedpol 6 nedpax apupmemurxu. An-Xopesmu. Poscoenue oykeennoui cumgonuxu. Il. @epma, @. Buem, P. /lexapm. Hcmopusa éonpoca 0 HaxodxcoeHuu
dopmyn Kopneii anzebpauueckux ypasnenuii cmeneneil, 6onvuux yemoipex. H. Tapmanwa, /Jorc. Kapoano, H.X. Abens, 3. I'anya.

Iloaenenue memooa Koopounam, nO360aA0ULE20 NEPEEOOUMb 2eoMempuUecKue 00veKkmol Ha A3bIK anzeopol. Iloasenenue zpaguros gynxyuii. P. /lexkapm, I1. @epma.
ITpumepul paznuunpix cucmem K0opounam.

3aoaua Jleonapoo Iluzanckozo (Pubonauyu) o Kponukax, wucia Quoonauuu. 3adaua o waxmamnoii docke. Cxooumocms zeomempuiecKoii nPozp eccuu.

Hcmoku meopuu eepoamnocmeii: cmpaxoeoe oeno, azapmmuuie uzpwl. 1. @epma, b.Ilackanwv, A. bepuynnu, A.H.Konmozopos.

Om 3emnedenun Kk zeomempuu. Ilugpazop u eco wikona. @anec, Apxumeo. Ilnamon u Apucmomens. Ilocmpoenue npasunvrolx MHO20y20abHUK06. Tpuccekyusa yzna.
Keaopamypa kpyza. Yoeoenue kyoa. Hemopus yucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Jinep, H.U./lobauesckuii. Hcmopusa namoz2o nocmynama.

T'eomempusa u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOULE20 MUDA.

Acmponomusn u 2eomempusn. Umo u kak y3nanu Aumaxcazop, Ipamocghen u Apucmapx o pazmepax Jlynwt, 3emau u Connya. Paccmoanus om 3emnu 0o Jlynol u
Connuya. Hzmepenue paccmoanusa om 3emau 0o Mapca.

Ponb poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. inep. H U. Jlooauesckuii, I1.J1. Heoviues, C. Kosanescxan, A.H. Konmozopoes.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuyeckux u HaguzayKux Hayk, pazgumue poccuiickozo groma, A.H. Kpvinoe. Kocmuueckas npozpamma
u M.B. Kenovtu.

TemaTH4yeckoe IJIAHMPOBaHNE — MaTEeMAaTHKA, 5 Kjaacc (5 4acoB B HelpeI0)

Ne Copep:xxanue KomnnuecTBo yacos U3 HUX KOHTPOJBHBIX PadOT

1 HartypanbHble 4ncia U MIKAJBI 15 1
2 CioxxeHne 1 BBIMUTAHHE HATYPAJIBHBIX YHCET 21 2
3 YMHOKeHHe U JieJIeHHe HATypaJbHBIX YHce 27 2
4 Ilnomaau ¥ 00LEeMBI 12 1
5 Jlpo6Hble yncaa 38 3
6 YMHOKEeHHe U JIeJIeHHe JecATHYHBIX Apolei 26 2
7 HNHCcTpyMeHTHI 1J151 BBIYHCIEHHI M U3MepeHMii 17 2
8 IToBTOpenue. Pemenne 3agau 19 1

Hroro 175 11
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TemaTnueckoe IVIAHKPOBAHKE — MAaTEeMaTHKA, 6 Ki1acc (S 4acoB B HeleJI10).

KonmuecTtBo N3 Hux
Ne Coneprxanue 4acoB KOHTPOJBbHBIX
paboT
1 [[loBTOpEHHME N3Yy4EHHOr0 MaTeprasa B 5 Kiacce. 6
2 |JlemuMOCTb YHCEI. 20 1
3 |CnoxeHne v BEIUMTAHUE IPOOEH C pa3HBIMH 3HAMEHATEIISIMU 22 2
4 [VYMHOXEHHE U JieJieHne OOBIKHOBEHHBIX JPOOEH. 32 3
5 |[OTHOIIEHHS W POTOPLHUH. 19 2
6 [[lonoxuTenbHbIC U OTPUIIATEIIBLHBIC YUCIIA. 13 1
7 |CnojkeHHe ¥ BBIYUTAHUE TIOJIOKUTEIIBHBIX U OTPUIIATEIIbHBIX YHCETT 11 1
8 |[YMHOXeHHE U JIeJICHUE MOJOKUTEIbHBIX U OTPUIIATEIbHBIX YUCE. 12 1
9 |Pemenue ypaBHCHHIA. 15 2
10 |KoopauHaThl Ha TIOCKOCTH. 13 1
11 [[ToBTOpeHUE U cucTeMaTU3alMs yueOHOro MaTepuaa. 11 1
HToroBast KOHTpOJIbHAS padoTa.
Hroro 175 15
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TemaTnueckoe maHupoBaHue - ajaredpa 7 kiacce (3 yaca B HeJAeJI10).

No Coneprxanue KommgecTBo yacoB W3 HIX KOHTPOJLHBIX PaboT

1 IloBTOpeHne Kypca 6 kaacca. 4 1
2 BripaxkeHusi, TOXKIeCTBAa, YPABHEHHSI. 18 2
3 DyHknum. 11 1
4 CTeneHb ¢ HATYPAJBHBIM NOKAa3aTeleM. 12 1
5 MHoro4/ieHsl. 15 2
6 DopMyJbl COKPAILIIEHHOT0 YMHOKEHHUSI. 19 2
7 Cucrembl JIMHEHHBIX YPABHEHHIA. 17 1
8 Yupa:kHeHus 1Jis1 NOBTOPeHHs Kypca 7 KJjacca. 9 1

HTorosasi KOHTpoJbHasi padoTa.

Hroro 105 11

TemaTnuyeckoe IVIAHKPOBAaHNE - TeOMeTPHUs 7 KJIacc (2 4yaca B He/leJII0)
KommuecTBo yacos W3 HUX KOHTPOJIBHBIX paboT
Ne Copepxanue

1 HayanbHble reoMeTpUYECKHE CBEeICHHS. 11 1
2 TpeyroabHukm. 17 1
3 I[apanjeabHble MPSIMBIE. 13 1
4 CooTHOLIEHNS MeKAY CTOPOHAMH U YIJIAMM TPeyroJbHHUKA. 18 2
5 IloBTOpEHHE. 11

Hroro 70 5

TemaTuueckoe miIaHupoBaHue - ajaredpa 8 kiaace (3 yaca B HepeJII0)
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KonmuectBo yacos

W3 HUX KOHTPOJLHBIX PaboT

No Conepxanue

1 IloBTOpEHME M3YUeHHOT0 B 7 KJIacce. 3 1
2 PanuoHanbHble APOOH. 24 2
3 KBaapaTHble KOPHH. 18 2
4 KBagpaTHble ypaBHeHHS. 20 2
5 HepaBencrBa. 18 2
6 CreneHb ¢ neJabIM NMOKa3aTeaeM. JJIeMEHThI CTATHCTUKH. 12 1
7 IloBTOpEeHNe u cucTeMaTH3aIUs Y4eOHOr0 MaTepuaia. 10 1

HToroBasi KOHTpoJbHAs padoTa.

105 11
Hroro
TemaTn4yeckoe IVIAHKPOBaHNE - reoMeTpHUd 8 Ki1ace (2 yaca B He/leJII0)
No Copepxxanue KommuecTBo yacos W3 HUX KOHTPOJIBHBIX paboT

1 IToBTOpenue 7 kiacca. 2 -
2 YeThIpEXYroIbHUKH. 14 1
3 Mnomans. 14 1
4 IMoxo0HbBIE TPEYTOTBHUKH. 19 2
5 OKpy:XHOCTB. 17 1
6 IToBTOpeHME U cHUCTEeMATHU3AIUS YU4eOHOT0 MaTepuaJia. 4

Hroro 70 5
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TEMATHYECKOE IINTAHUPOBAHMUE - AJITEBPA- 9 KJIACC

Ne Tema ypoka Kos-Bo yacos KoHTposbHbIE pabOTHI

1 CgoiictBa ¢pynkumii. KBagparnunas GpyHKIHS 22 1
2 VYpaBHEHUS U HEPABEHCTBA C OJHON NEPEMEHHON 14 1
3 YpaBHEHUS U HEPABEHCTBA C IBYMsI IEPEMEHHBIMU 17 2
4 Apudmernyeckas 1 reoMeTpruecKasi IpOrpeccuu 15 2
5 DneMeHTbl KOMOMHATOPUKU U TEOPUU BEPOSITHOCTEH 13 1
6 Nrorosoe noBTopeHne 21 1

UTOI'O 102 gaca 8

TEMATHUYECKOE IINTAHUPOBAHHME - 'TEOMETPUSA- 9 KJIACC

Ne Tema ypoka Kos-Bo yacos KoHTposbHbIE paboThI

1 [ToBTOpEHUE 2

2 Bexkrtopsl 12 1

3 Merox KoopaUHAT 10 1

4 CooTHoLIEHUS MEXK Ty CTOPOHAMH U YTJIaMH TPEYTOJIbHUKA, 14 1
CKaJISIpHOE MPOU3BE/IEHUE BEKTOPOB

5 JInHaA OKPY>KHOCTH M IIIOAJb Kpyra 12 1

6 JBrokeHUs 9 1

7 HavanbHbie cBeIeHUS U3 CTEPEOMETPHUH 5

8 IToBTOpEeHue 4 1
UTOI'O 68 vacos 8
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Coaep:xaHue BOCIIUTATEIbHOI0 NOTEHIMAJIA YPOKA HA YPOKAX:

® YCTAHOBJICHUE JIOBEPUTEIbHBIX OTHOILIEHUN MEXIY Y4YUTEIEM U €ro y4YEeHUKaMH, CIHOCOOCTBYIOIIMX IMO3UTHUBHOMY
BOCIPUATHIO YUaAIlIUMHUCS TPEOOBAHUM U MPOCKO yuuTENsl, MIPUBJICUCHUIO UX BHUMAHUA K 00CYKJ1aeMOoil Ha ypoke uH(popMaluu,
AKTUBHU3AaLMH WX MO3HABATEIbHOM 1€ATEIbHOCTH;

® [PUBJICYCHHE BHUMAHUS IIKOJBHUKOB K LEHHOCTHOMY AacCHEKTy HM3y4aeMbIX Ha YpOKax SIBJICHUM, OpPraHH3alus HX
paboThl C MOJy4yaeMON Ha YpPOKE COLMAIbHO 3HAYMMON MHGpOpMalMell — MHUIMHPOBAHUE €€ OOCYXKICHHS, BBICKA3bIBAHUS
y4aIIMMKCS] CBOETO MHEHUS 110 €€ MOBOY, BBIPAOOTKU CBOETO K HEM OTHOLICHUS;

® VHUIMUPOBAaHUE M NONJEPKKA MCCIECIOBATENBCKON JEATEIBHOCTH IIKOJBHUKOB B pPaMKax pealu3alud HUMHU
WHJUBUyAIbHBIX W TPYIIOBBIX HCCIEAOBATEIBCKUX MPOEKTOB, YTO JaCT IMIKOJbHUKAM BO3MOKHOCTh NMPUOOPECTH HaBBIK
CaMOCTOSATENIbHOTO PELIEHUs TEOPETUYECKON MpPOOJEMbI, HaBBIK T€HEPUPOBAHUS U O(DOPMIIEHHS COOCTBEHHBIX HJEH, HABBIK
YBAXUTEIBHOTO OTHOIIEHUS K YYXUM HAEsIM, O(OPMIIEHHBIM B padoTax Jpyrux HCCIEAOBATENE, HaBbIK MYOIMYHOIO
BBICTYIUICHHUS IIepe]] Ay JUTOPUEH, apTYMEHTUPOBAHUS U OTCTaNBAHUS CBOEM TOUKH 3PEHHUS.
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