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PaGouast mporpaMmma 1o maTemMaTuke 11 5-9 Ki1accoB cocTaBlieHa Ha OCHOBE:
1. ®denepallbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENFHOTO CTaHAAPTa OCHOBHOTO O0IIEro
00pa3oBaHus, YTBEPKAEHHOTO MPUKA30M MUHUCTEPCTBA 00pa3oBaHus U Hayku PD 17 nexaOps
2010 roma Ne1897 (penaxmus 31.12.2015);

2. OcHoBHO# 00pa3zoBaTebHON IPOrpaMMbl OCHOBHOTO 00111ero oopa3zoBanust ' bOY COIII
Nel m.r.t. Cyxomon myHunumnaipbHoro paiiona CeprueBckuii CaMapckoit 00JacTH.

OO0pa3oBarenbHBI MPOIECC OCYIIECTBISETCS C HCIOIH30BAHHEM YUCOHHKOB, YUEOHBIX IMOCOOHA,
BXOJSIIIUX B JICHCTBYIONIMI (penepanbHblii mnepedeHb. [lepedeHb YYeOHHKOB €KETOJHO YTBEPKIACTCS
MPUKA30M IUPEKTOPA IIKOJIBI.

HJIaHI/IpyeMbIe pe3yJbTaThbl 0CBOCHUA yqeﬁnoro npeamMera

JInuHOCTHBIE Pe3yJIbTATHI:

1. Poccuiickast rpaskjaHCcKasi MACHTUYHOCTD (HaTpUOTU3M, YBaxkeHHe K OTeuecTBy, K IPOLUIOMY U
HACTOALEMY MHOTOHAIlMOHAJILHOIO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U oiira nepe PonnHoi,
uAeHTUQUKAIMS ce0s B KadecTBe TpakgaHumHa Poccum, CyOBEKTHBHas 3HAYMMOCTH HCIOJIB30BAHUS
PYCCKOIO sI3bIKa M SI3bIKOB HapoJoB Poccuu, 0co3HaHue M OLIyHNICHHE JIMYHOCTHOM CONPUYACTHOCTH
cynb0e poccuiickoro Hapoaa). Oco3HaHHE STHUYECKOW MPUHAJJICKHOCTH, 3HAHUE HCTOPHUH, S3BIKA,
KYJIBTYPBI CBOEIO HapOJla, CBOETO Kpasi, OCHOB KyJIbTYPHOI'O Hacleaus HapoAoB Poccun u yenoBedecTsa
(MIEHTUYHOCTb YEJIOBEKa C POCCUHCKONM MHOTOHALIMOHAJIBHON KYyJIbTYpO#l, CONPUYACTHOCTh HCTOPHHU
HApoOJOB U TOCYIapCTB, HAXOJUBIIMXCS Ha TEPpPUTOPUH cOoBpeMeHHON Poccun); nHTepuopusanus
FYMaHUCTUYECKUX, IEMOKPATUUECKUX U TPAJULUOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCHUICKOTO
obmectBa. OCO3HaHHOE, YBAXXMUTEIbHOE U J10OpOXKenaTeIbHOE OTHOIIEHWE K HCTOPHM, KYJIbTYpE,
penuruy, TpaauLusaM, 3bIKaM, LIEHHOCTSAM HapoaoB Poccuu u HapoaoB Mupa.

2. ['OTOBHOCTH M CIIOCOOHOCTH OOYYAIOLIMXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIIMM K 00Y4YEHHIO ¥ NMO3HAHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OCO3HAaHHOMY BBIOOPY M TIOCTPOEHUIO
JanpHeHIel HHIUBUyabHOH TpaeKTOpUHM 00pa3oBaHMs Ha 0a3e OPUEHTHPOBKU B MUpe mpodeccuil u
npo(hecCHOHANBHBIX IPEANOYTEHHH, C yUETOM YCTOMYMBBIX IIO3HABATEIbHBIX HHTEPECOB.

3. Pa3zBuToe MopalibHOE CO3HAHNE M KOMIIETEHTHOCTh B PEIIEHUH MOPAJIbHBIX TPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (opMHpOBaHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOIO IOBEACHMS,
OCO3HAHHOT'O M  OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM IOCTYNKaMm (CHOCOOHOCTh K
HPABCTBEHHOMY  CaMOCOBEpPILIEHCTBOBAaHUIO;  BEPOTEPIUMOCTb,  YBAXKUTEJIBHOE  OTHOUIEHHE K
PEJINTHO3HBIM UYyBCTBaM, B3IJISAAM JIIOAEH WIM HMX OTCYTCTBHIO; 3HAHHE OCHOBHBIX HOPM MOpaJlH,
HPABCTBEHHBIX, TYXOBHBIX MJI€AJIOB, XPAaHUMBIX B KYJIbTYPHBIX TpaJuLUsAX HapoaoB Poccun, roTOBHOCTH
Ha HMX OCHOBE K CO3HATEIbHOMY CaMOOTPaHMYEHHIO B TIIOCTYNKaX, IOBEAECHHUH, PACTOUYUTEIBHOM
NOTpeOUTENHCTBE; C(HOPMHUPOBAHHOCTh MpPEACTABICHUI 00 OCHOBaX CBETCKOM JTHKH, KYJIbTYpbI
TPaJMLIMOHHBIX PEJIINTUI, WX pOJIM B Pa3BUTUM KyIbTypel W ucTopuu Poccum u yenoBedecTBa, B
CTaHOBJIEHUH TPaXJAHCKOTO OOIIEeCTBA U POCCHUICKON TroCyAapCTBEHHOCTH; IOHUMaHHE 3HaueHUs
HPaBCTBEHHOCTH, BEpbl M PEIUTMM B JKU3HU YeJIOBEKa, ceMbu M obmiectBa). ChopMHUPOBaAHHOCTD
OTBETCTBEHHOT'O OTHOIICHUS K YYEHUIO; YBaXHUTEIbHOTO OTHOILIECHUS K TPYy, HAJTMYHME OMNBITAa y4acTus B
COLMAIBHO 3HaYMMOM Tpyae. Oco3HaHME 3HAUYEHHUS CEMbH B KM3HM YeJOBEKa M OOIIecTBa, NMPUHATHE
LEHHOCTU CEMEMHOMN KU3HH, YBRXKUTEIbHOE U 3a00TIMBOE OTHOIICHHUE K WIEHAM CBOEH CEMbH.

4. ChopMHUPOBAaHHOCTH LEIOCTHOIO MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOM MPAKTUKH, YYUTHIBAIOIIETO COIMAIBHOE, KYJIbTYpHOE, SI3bIKOBOE,
JyXOBHOE MHOT000pa3yre COBPEMEHHOTI'0 MUDA.

5. Oco3HaHHOE, YBaXHUTEIbHOE M J0OpOXKeIaTeIbHOE OTHOLIECHHE K JIPYroMy 4YelOBEKY, €ro
MHEHHUIO, MUPOBO33PEHHIO, KYJIbTYpE, S3bIKY, BEpe, IPaKAaHCKOW MO3UIMH. ['0OTOBHOCTh M CITIOCOOHOCTH
BECTH AMAJIOT C JAPYIMMHM JIIOJBMHU U JAOCTHraTh B HEM B3aMMONOHMMAaHUS (MACHTU(HUKAIMS ceds Kak
MOJIHOTIPABHOTO CyObeKTa OOIIEHHs, TOTOBHOCTh K KOHCTPYMPOBAHHIO OOpa3a MmapTHepa Mo IUaiory,
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TOTOBHOCTh K KOHCTPYUPOBaHHMIO oOpa3a JOMYCTHMMBIX CIIOCOOOB Juaiora, TOTOBHOCTh K
KOHCTPYMPOBAHUIO IIpoliecca Juanora Kak KOHBEHLIMOHUPOBAHMSI MHTEPECOB, IPOLEAYDP, TOTOBHOCTh U
CIOCOOHOCTH K BE/ICHUIO IEPETOBOPOB).

6. OCBOEHHOCTb COLMAIBbHBIX HOPM, IPaBUJI HMOBEACHMS, posiel U (HOpM COLMATIBHON JKU3HU B
rpynmnax u cooOuiecTBax. Y4yacThe B IIKOJIBHOM CaMOYIPaBJICHUU M OOLIECTBEHHOW >KM3HU B Mpeaesax
BO3PACTHBIX KOMIIETEHIIUI C YYETOM PETMOHAJIBHBIX, ITHOKYJIBTYPHBIX, COLIMAIBHBIX U AKOHOMUYECKUX
ocobeHHocTeH ((hopMUPOBaHKE TOTOBHOCTH K YYACTHIO B IIPOLIECCE YIOPSIIOUEHUS COLIMATIBHBIX CBA3EH U
OTHOLICHWH, B KOTOpPbIe BKIIOYEHHI WU KOTOpble (OPMHUPYIOT CaMU YdYalluecs; BKIIOYEHHOCTb B
HEIIOCPEICTBEHHOE  IPAXKIAAHCKOE  y4acTHE, TOTOBHOCTb Y4acTBOBATh B  JKU3HEIEATEIBHOCTH
HOJIPOCTKOBOTO OOILIECTBEHHOI'O OOBEIMHEHUS, MPOAYKTUBHO B3aMMOJECHCTBYIOLIETO € COLMAIbHOMN
Cpefod W COLMalbHBIMM HMHCTUTYTaMM; HJIEHTH(UKauus ceds B KayecTBe CyObEKTa COLMAIbHBIX
npeoOpa3oBaHuii, OCBOEGHHME KOMIETEHTHOCTeH B  cdepe  OpraHu3aTOPCKOW  JEATEIbHOCTH;
MHTEPUOpU3alMsl LIEHHOCTEM CO3MIATEIIBHOTO OTHOIIECHUS K OKPYXKAKoIEH JEeHCTBUTEIbHOCTH,
LIEHHOCTE!  COLMAJIBHOIO TBOPYECTBA, LIEHHOCTU IPOAYKTHMBHOM OPraHM3allUd  COBMECTHOM
JEATEIIBHOCTH, CaMOpPEaIn3aluy B IPYNIE M OPraHU3alMH, LEHHOCTU «APYroro» Kak PaBHOIPABHOTO
naptHepa, (OpMHpPOBaHHWE KOMIETCHIWI aHalu3a, MPOCKTHPOBAHUS, OPraHU3ALUHN JICSITEIBHOCTH,
pediexcun M3MEHEHUH, CIOCOOOB B3aMMOBBIIOAHOIO COTPYAHHUYECTBA, CIIOCOOOB pealu3aliu
COOCTBEHHOTO JIMJIEPCKOTO MOTEHIMANA).

7. ChopMHPOBaHHOCTh LIEHHOCTH 3JA0POBOr0 M 0e30macHOro o0pasa >KU3HU; WHTEPUOPHU3ALUS
IPaBWJI HMHIUBUAYAIBHOIO U KOJUIEKTUBHOI'O O€30IaCHOrO IMOBEACHUS B UYPE3BbIYAWHBIX CUTYaLMSIX,
YTPOXKAIOIIUX KU3HU U 370POBbIO JIOJIEH, IPABUJI IOBEACHMSI Ha TPAHCIIOPTE U HA JOpOrax.

8. Pa3BUTOCTh 3CTETUYECKOIO CO3HAHMS 4Yepe3 OCBOCHHE XYJI0’KECTBEHHOI'O HACIIEAMs Hapo/0B
Poccun u Mupa, TBOpPYECKOH MEATENBHOCTH 3CTETHUECKOro XapakTepa (CIOCOOHOCTb MOHUMATh
XyJ10’KECTBEHHBIE IIPOU3BEICHNUS, OTpakarouue pasHble STHOKYJIbTYPHbBIE TpaJuLINY;
c(OPMHPOBAHHOCTh OCHOB XY/I0’KECTBEHHON KYJIBTYpbl OOy4arOIIMXCs KaK 4acTU MX OOLIeil ayXOBHOM
KYJBTYpBI, KaKk 0c000T0 croco0a Mo3HaHWs JKU3HU M CPEACTBA OPraHM3aldd OOILICHHS; ICTETHUYECKOE,
SMOLMOHAJIBHO-IIEHHOCTHOE  BHUJEHUE OKPYXKAIOIIEro MHpa; CIOCOOHOCTh K  3MOIMOHAJIbHO-
LIEHHOCTHOMY OCBOCHMIO MHpPa, CAaMOBBIPDQ)KCHUIO U OPUEHTALMU B XYJO0KECTBEHHOM W HPaBCTBEHHOM
IIPOCTPAHCTBE KYJbTYpBhI; YBaXKEHNE K UCTOPUHU KYJIbTYphl CBoero OTedecTBa, BBIPAKEHHOM B TOM YHUCIIE
B TIOHMMaHUU KpacoThl YeJIOBEKa; MOTPEOHOCTh B OOIIEHUU C XYJ0’KECTBEHHBIMHU IPOU3BEACHUAMH,
c(OPMHPOBAHHOCTh AKTUBHOI'O OTHOIIEHHS K TPAJAULHUAM XYI0KECTBEHHOH KyJIbTYpPbl KaK CMBICIOBOM,
3CTETHYECKON U IMYHOCTHO-3HAYMMON LIEHHOCTH).

9. ChopMupoBaHHOCTb OCHOB 3KOJIOTUYECKOH KYJIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBIIUIEHUS, HAJTMUUE OMbITA SKOJIOIMYECKH OPHUEHTUPOBAHHON peQIIEKCUBHO-
OLICHOYHOM M IPaKTUYECKOH AEATEIbHOCTH B JKM3HEHHBIX CUTYyalUsAX (FOTOBHOCTb K HCCIIEJOBaHHUIO
IIPUPOJBI, K 3aHATUSAM CEJIbCKOXO3SIMCTBEHHBIM TPYIAOM, K XYJI0KECTBEHHO-3CTETUYECKOMY OTPAKECHUIO
IPUPOJBI, K 3aHATHAM TYPU3MOM, B TOM YHUCIIE DKOTYpU3MOM, K OCYIIECTBJICHHIO IPUPOJOOXPAHHOU
JIESATETLHOCTH).

MetanpeaMeTHbIe pe3yJIbTaThI:

MeTaHpeJIMeTHBIe PE3YIbTATHI BKIIFOYAOT OCBOCHHBIC O6y‘IaIOHH/IMI/IC$I MCKIPEAMETHBIC TIOHATUA
" YHUBCPCAJIbHBIC y‘IC6HLIC HCﬁCTBHH (pePYJ'IHTI/IBHLIC, I1I03HAaBaTCJIbHBIC, KOMMyHI/IKaTI/IBHLIC).
MemnpenMeTHHe IIOHATHUA

VYcnoBueM  (opMHpoBaHHS ~ MEXKIPEAMETHBIX  IOHATHUHM, TakuUX, Kak CHCTeMa,  (axT,
3aKOHOMEPHOCTb, ()EHOMEH, aHallu3, CHHTE3 SBJSIETCS OBJAJEHUE OOYYaIOUIMMHUCS OCHOBaMHU
YUTATEIbCKON KOMITETEHIINH, PUOOpeTeHHEe HAaBBIKOB paboThl ¢ MH(pOpMaluel, yyacTue B NMPOEKTHOM
JesITebHOCTH. B OCHOBHOI 1IKOJIE Ha BCeX mpeaMerax OyaeT MpojioikeHa padora mo GopMUpOBaHUIO U
Pa3BUTHUIO OCHOB YHTATEIbCKOW KoMmieTeHIMH. OOyvarouiyecs: OBIAACIOT YTEHHEM KaK CpeACTBOM
OCYILECTBIICHHS] CBOMX JaJbHEHIIMX IUJIAHOB: TPOJODKEHUS 00pa3oBaHUS MU CaMOOOpa30BaHMUA,
OCO3HAHHOTO IJIAHUPOBAHUS CBOETO AKTYaJIbHOI'O M MEPCIEKTUBHOIO Kpyra YTEHHs, B TOM UYHUCIIE



JOCYTOBOTO, IOATOTOBKM K TPYAOBOM U COLUAIBHOW JAEATENbHOCTH. Y BBITYCKHUKOB OyzAer
chopmupoBaHa NOTPEOHOCTh B CUCTEMATUYECKOM UYTCHMH KaK CPEJCTBE MMO3HAHHUS MUpPA U ce0s B 3TOM
MHpE, FTaApMOHU3ALIMU OTHOLIEHUH YelloBeKa U 00I1ecTBa, CO3/JaHIK 00pa3a «IoTpeOHOro Oy 1yLero.

IIpy wu3ydyeHnum yueOHBIX MNpPEIMETOB OO0Y4YaOLIUECs YCOBEPIIEHCTBYIOT INPHOOPETEHHbIE HA
IIEPBOM YPOBHE HaBBIKM PalbOThl ¢ MHpopMauued U nonoiHaT ux. OHM cMOryT paboTaTh C TEKCTaMH,
peoOpa3oBbIBaTh U HHTEPIIPETUPOBATH COACPIKAIILYIOCS B HUX WH(OPMAIIHIO, B TOM YHUCIIE:

* CUCTEMAaTH3UpOBaTh, CONOCTaBIATb, AHAJIW3UPOBaTh, 0000ATh M  HHTEPIPETUPOBATH
UH(OPMALINIO, COACPIKALTYIOCS B TOTOBBIX MH()OPMAIIHOHHBIX 00BEKTaX;

* BBIICJIATh IJVIABHYIO M M30BITOUHYIO MH(OPMAIMIO, BBIIOJIHATH CMBICIOBOE CBEPTHIBAHHUE
BBIJICJIEHHBIX (DaKTOB, MBICIICH; MIPEACTABIATh HHPOPMALIUIO B CKATOW CIIOBECHOW (opme (B BUAE IIaHA
WIN TE3UCOB) U B HAIIAAHO-CUMBOJIMYECKOHM (hopMme (B BUAE TAaOIUL, rpadUUeCKUX CXEM U Juarpamw,
KapT MOHATUI — KOHIIETITYyalbHBIX JHArPaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aM0JIHATH U JONOJHSITH TaOIUILIbI, CXEMBI, IHArPAMMBI, TEKCTBI.

B xone wu3ydeHuss Bcex YYEOHBIX MpPEIMETOB OOydaromuecss MpUoOpEeTyT OMBIT MPOEKTHOM
NEeATeIbHOCTH  Kak  ocobod  ¢opMbl  y4eOHOW  paboOThl,  CIIOCOOCTBYIOIIEH  BOCIIMTAHHIO
CaMOCTOSITEIbHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHBAIUU M 3()(HEKTHUBHOCTH
y4eOHOI AeATeNbHOCTH; B X0/l peaju3alMd UCXOAHOTO 3aMbICiIa HA MPAKTUUYECKOM YPOBHE OBJIAJCIOT
yYMEHHEM BBIOMpATh a/J€KBATHBIC CTOAMICH 3a/1adye CPEACTBA, MPUHUMATh PEHICHUS, B TOM YHCIE U B
CUTyallusx HeonpeaeneHHOCTH. OHM TOJy4aT BO3MOXKHOCTb DPa3BUTh CHOCOOHOCTh K pa3zpaboTke
HECKOJIbKMX BApHAHTOB PEUICHWH, K IMOWCKY HECTaHJAPTHBIX PEHICHUH, TMOUCKY MU OCYIIECTBICHHIO
Han0oJiee MPUEMIIEMOTO peILeHHs.

IlepeueHp KIIIOUEBBIX MEKIPEIMETHBIX MOHATUI OINpenensercs B XoJe pa3paboTKU OCHOBHOM
0o0pa3oBaTeNbHONW MpOrpaMMbl OCHOBHOIO 00Iero o0Opa3oBaHusi 00pa30BaTeNbHON OpraHu3aluu B
3aBHCUMOCTH OT MAaTEpUAITbHO-TEXHUYECKOTO OCHAIIEHHs, KaJpOBOTO TOTCHIIMANA, HCIIOJIb3YEMbIX
METO/10B pabOThl U 00pa30BaTEIbHBIX TEXHOJIOTHIA.

B coorBerctBun ®I'OC OOO BBIAENAIOTCS TPU IPYHIbl YHUBEPCAIbHBIX Y4E€OHBIX IEUCTBHIA:
peryJsTUBHbIE, IO3HABATENIbHbIE, KOMMYHUKATHBHBIE.

PeryasituBubie YY ]

1. VYMeHue caMOCTOATENIBHO ONpPENENATh IeNu O0y4eHHs, CTaBUTh U (HOPMYyIUpPOBaTh HOBBIE
3aJaud B ydebe W TIO3HABATENBHOW JIESTENPHOCTH, pa3BUBaTh MOTHBBI W HMHTEPECHI CBOEH
MIO3HABATEJILHON JiesITeIbHOCTH. OOyUaIOIMNAC CMOXKET:

® AHATM3UPOBATH CYNIECTBYIOIINE U TUIAHUPOBATH OyayIIne 0Opa3oBaTeIbHbBIC PE3YIbTATHI;

® UJICHTUPHUIIUPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPENIETSATH TJIABHYIO MPOOIIEMY;

® BBIJBUIaTh BEPCUM peIIeHUs NpoOiaeMbl, (GOpPMyIUpOBaTh TUIOTE3bl, MPEIBOCXHUILATH
KOHEYHBII pe3yJbTar;

® CTaBUTh L€Nb JEATEIbHOCTH Ha OCHOBE OINpPENEIeHHOW NpoOIeMbl U CYIIECTBYIOLIMX
BO3MOXKHOCTEI;

e (GopmynHpoBaTh yueOHBIC 33/1a4H KaK [Iard JOCTH)KEHUS IIOCTABJICHHOM LIENN IeATEIIbHOCTH;

e O00OCHOBBIBATh IIEJIEBHIE OPUEHTHPHI W MPUOPUTETHI CCHUIKAMH HA LEHHOCTH, YKa3blBas W
000CHOBBIBas JIOTHYECKYIO IIOCIEI0BATENBHOCTD I11aroB.

2. YMeHHe CaMOCTOATENBHO IUIAHUPOBATh IIYTH JIOCTHXKCHHS [eleld, B TOM 4YHUCIEe
QIbTEpPHATUBHBIE, OCO3HAHHO BHIOMpaTh HambOosee HPPEKTHUBHBIE CIIOCOOBI pPELICHUS YYEOHBIX H
MO3HABATENbHBIX 3a7a4. OOyJarOIIHIICsI CMOXKET:

® OmpenensiTh HeoOXOoAHWMBIE JeiicTBHE(s)) B COOTBETCTBUM C Y4eOHOM M TO3HABaTEbHOU
3aJaueil ¥ COCTaBJISTh AITOPUTM UX BBINOJIHEHUS;

e 00O0CHOBBIBAaTh M OCYILIECTBIISATH BEIOOp Hambosee 3((HEeKTUBHBIX CIIOCOOOB pEIICHUsT YUeOHbBIX
W TI03HABATEIHHBIX 3a]1aY;

® OMpEeneNsATh/HaX0IUTh, B TOM YHCIIE U3 MPEAJIOKECHHBIX BAPHAHTOB, YCIOBUS JUTSI BBITOTHEHHS
y4eOHOI 1 IO3HABATEIILHOW 33]1auH;

® BBICTpaUBaTh KU3HEHHBIE TUIAHBI HA KPATKOCPOUHOE Oyyiiee (3asBIIsATh LeJIeBble OPUEHTHPHI,
CTaBHUTH AJICKBATHBIC UM 3a/Ia4M W TPEJUIarath JACHCTBHS, YKa3biBas U 0OOCHOBBIBAS JIOTHYECKYIO



II0CJIEI0BATEIBHOCT I11AroB);

e BBIOMpaATh U3 NPEAJIOKEHHBIX BapUAHTOB M CAMOCTOSTENBHO HCKAaTh CPEICTBA/pecypchl AJs
peLIeHUs 3a0a4n/JOCTHKEHUSI LIENH;

® COCTaBIIATH IUIAH PEIICHUS POOIEMBI (BBIIOJIHEHHS TPOEKTA, TPOBEACHUS HUCCIIEJOBAHU);

® ONpenesiTh MOTCHIUAIbHBIC 3aTPYAHEHUS MPH PEIICHUH Y4eOHOH M MO03HABAaTENbHON 3a1aun
Y HAXOJUTb CPEICTBA JIs X YCTPAaHEHUS;

® OIUCHIBATh CBOW ONBIT, OOpMIIsIs ero i nepejadyd JpyruM JIOASM B BUJIE TEXHOJIOTMU
peILIeHUs IPAKTUYECKUX 3a1a4 ONPEAEICHHOTO KJIacca;

® IUIAHUPOBATH U KOPPEKTHPOBATH CBOIO MHIMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. VYMeHHE COOTHOCUTH CBOM JACWUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYLIECTBISATH
KOHTPOJIb CBOCH JEATEIBbHOCTH B MPOLIECCE JOCTHXKEHUS pe3yJbTaTa, OlpelesaTh Cloco0bl ASHCTBUN B
paMKax TNpEAJIOKEHHBIX YCIOBHHA M TpeOOBaHM, KOPPEKTUPOBATh CBOU JICHCTBHUA B COOTBETCTBHHU C
H3MeHstomelcs curyarueid. OOyJaroIMicss CMOXKET:

® OIpeAesATh COBMECTHO C IIEAAroroM U CBEPCTHUKAMM KPUTEPUH IUIAHUPYEMBIX PE3YJIbTATOB U
KPUTEPUU OLIEHKU CBOEH Y4eOHOM 1eATeNbHOCTH;

® CHUCTEMAaTU3UPOBaTh (B TOM 4YHCIE BbIOMPATh MPUOPUTETHBIE) KPUTEPUH IUIAHUPYEMBIX
pE3yJIbTaTOB U OLICHKU CBOEH AEATEIbHOCTH;

e 0OTOMpaTh MHCTPYMEHTHI I OLIEHUBAHUS CBOEH JESATEIbHOCTH, OCYLECTBIATh CAMOKOHTPOJIb
CBOEH /IeATEIbHOCTU B paMKax MPeJI0KEHHBIX YCIOBHUI U TpeOOBaHMIA;

® OILICHUBATh CBOIO JESTEIbHOCTb, APTyYMEHTHUPYsS MPUYMHBI JOCTH)KEHUS WIM OTCYTCTBUS
IUTAHUPYEMOT'O Pe3yiIbTaTa;

® HAXOAWUTh JIOCTATOYHBIE CPEACTBA JUIsl BBIIOJIHEHUS YYEOHBIX AECUCTBUH B H3MEHSIOLIEHCS
CUTYaIluX W/WIIM TIPU OTCYTCTBUU TNIAHUPYEMOTO Pe3yJIbTara;

e paboTasg N0 CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTh Ha OCHOBE
aHaM3a U3MEHEHUH CUTYAIUHU JJIS TOJTyYSHHSI 3aIUTAaHMPOBAHHBIX XapaKTEPUCTUK POIYKTa/pe3yabTara;

® YCTaHaBIMBaThb  CBS3b  MEXKIY  IIOJYYEHHBIMM  XapaKTEpUCTUKAMU  IPOJAyKTa WU
XapaKTepUCTHUKAaMHU Ipolecca JIEATEIbHOCTH U IO 3aBEPILIEHUHU JESATEIbHOCTH INpeasiaraTb U3MEHEHHE
XapaKTEpUCTHK Mpolecca I MOJIy4YEeHHUs YIYUIIEHHBIX XapaKTePUCTUK MTPOIYKTa;

® CBEpATb CBOM JIEHCTBHS C I€JBI0O U, TpPH HEOOXOJUMOCTH, HCHPABIAThH OIINOKH
CaMOCTOSITENIbHO.

4. VYMeHHe OIICHHMBaTh NPABWIBHOCTb BBIMOJHEHUS Yy4eOHOHW 3ajgaud, COOCTBEHHBIE
BO3MOKHOCTH €€ perieHus. O0ydarommiicss CMOXKET:

® OIpeNeNATh KPUTEPUH NMPABUILHOCTH (KOPPEKTHOCTH ) BHITIOJIHEHUS yUeOHOU 3a/1a4H;

® aHaJIM3UPOBATh U OOOCHOBHIBAThH MPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTapus s
BBITIOJIHEHUS Y4eOHOH 3a/1a4H;

e CBOOOHO MOJIb30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMH OLIEHKH U CAMOOLIEHKH, UCXOJ U3
LIeJIM ¥ UMEIOIINXCS CPEICTB, Pa3inyas pe3ynbTaT U CocoObl JeicTBUI;

® OIICHMBAaTh MPOAYKT CBOEH JESITENBHOCTH IO 33JaHHBIM W/WIM  CaMOCTOSITENIBHO
OIPEAEIEHHBIM KPUTEPHUSAM B COOTBETCTBUU C LIEIIBIO JESATEIBHOCTH;

e 00OCHOBBIBaTh JOCTHKUMOCTbH II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYNHBIX BHEIIHUX PECYPCOB;

e (uUKCHpPOBaATh U AaHAIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Bnanenue ocHOBaMU CaMOKOHTPOJIS, CAMOOLIEHKH, NMPUHSATUS PEIIEHUNH U OCYLIECTBIICHHUS
OCO3HaHHOT'O BHIOOPA B yueOHOM U 1mo3HaBaTeabHON. O0yJaromuicss CMOXKeT:

e HaOIIOJaTh M AHAJTM3UPOBATh COOCTBEHHYIO YUEOHYIO U IIO3HABATENbHYIO AESITEIbHOCTD U
JeSITebHOCTD IPYTUX 00yUalOMIUXCsl B IPOLIECCE B3aUMOIIPOBEPKHU;

® COOTHOCUTBH peajibHble U IJIaHUPYEMbIE Pe3yibTaThl MHAMBHUIYaJTbHON 00pa3oBaTeIbHOM
JEATENBHOCTH U JENIaTh BBIBOBI;

® [IPUHMMATH pellleHue B y4eOHOM CUTYyalluu U HECTU 33 HETO OTBETCTBEHHOCTh;

® CaMOCTOSITENIBHO OIpeNeNATh NPUYMHBI CBOETO ycIleXa WM Heyclexa U HaXOJUTh CHOCOOBI



BBIXO/Ia U3 CUTYallUU HEYCIIexa,

® DPETPOCIEKTUBHO OMpPENENITh, KaKhe ACUCTBUS MO PEeUICHUIO Y4eOHOM 3aaun WM TapaMeTphl
ITUX JEHCTBUI MPUBEIH K MMOJYUYEHUIO UMEIOIIErocsl MPOAYKTa yueOHO! NesITeNbHOCTH;

® JIEMOHCTPUPOBATH MPUEMBI PETYISAINN NCUXO(PU3UOIOTHYECKUX/ YMOLIMOHABHBIX COCTOSHUN
U1 JOCTIKEHUsST 3¢ ¢deKkTa YCIOKOeHUs (YCTpaHEHHUsS SMOIMOHAIBHOW HAMNPSOKEHHOCTH), 3¢ dekTa
BOCCTaHOBJICHUsI (OCrabyieHUs] MpOSBICHUN yromuieHus), dS(dexra axTUBU3aMKU  (TIOBBILICHUSA
NCUX0(U3HOIOTHUECKON PEaKTUBHOCTH).

ITo3naBaTenbHbIe YY ][

6. VYMeHue ompenensTh TOHSTHS, CO3/1aBaTh OOOOIICHMS, YCTaHABIMBATh AaHAJIOTUU,
KJIaCCU(UIIMPOBATh, CaMOCTOSITENIbHO BbIOMpATh OCHOBAaHUS W KpUTEpUM [IJIs  KIacCHU(pUKalUH,
yCTaHaBJIMBATh MPHUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTMUYECKOE PACCYXICHHE, yMO3aKIIOUeHUE
(MHIIyKTUBHOE, A€TYKTUBHOE, [10 AaHAJIOTUH) U JeNaTh BbIBOABL. O0yJaromuiics CMOXKET:

e 10I0MpaTh CJIOBA, COMOJAYMHEHHBIE KIIIOUEBOMY CIIOBY, OIPENEISIONINEe €ro NPU3HAKH U
CBOMCTBA;

® BEBICTPaMBaTh JIOTUYECKYIO IIEMIOYKY, COCTOSIIYIO M3 KIFOUEBOTO CJIOBA U COMOTYMHEHHBIX EMY
CIIOB,

® BBIIEIATH OOUIMI MPU3HAK IBYX WIU HECKOJbKUX MPEIMETOB WU SIBICHUU U OOBSACHATH UX
CXOJICTBO;

e O00BEAMHSATH MPEAMETHl U SBICHUS B TPYIIBI MO OMNpEACNCHHBIM IMPU3HAKAM, CPAaBHHUBATD,
KJaccupuImpoBaTh ¥ 000011aTh (DaKThI U SIBJICHUS,

® BBUICTIATH SBJICHHUE U3 OOIIETO psifa IPYTHUX SBIICHHIA,

® OMpeAeIsATh OOCTOSATENBCTBA, KOTOPHIC MPEANISCTBOBAIA BO3HUKHOBEHUIO CBS3H MEXKIY
SIBIICHUSIMU, U3 ITHX OOCTOSITENILCTB BBIICISATEH OINPEACISIONIUE, CIIOCOOHBIC OBITh NMPUYHHON JTAaHHOTO
SIBIICHUS, BBISABIIATH IPUUUHBI U CIECCTBUS SBJICHHUIA,

® CTPOHUTH PACCYXKICHHE OT OOIIMX 3aKOHOMEPHOCTEW K YACTHBIM SIBICHUSM U OT YaCTHBIX
SIBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PACCYXJCHHE HA OCHOBE CPAaBHEHUS MIPEIMETOB U SBJICHUH, BBIJEIIAS [IPH 3TOM 00IIIHe
MPU3HAKY;

® u3Iarath NOJy4YEHHYIO HHPOPMAIINIO, UHTEPIPETUPYS €€ B KOHTEKCTE PeIIaeMoil 3a/1auu;

® CaMOCTOSITENIFHO YKa3bIBaTh Ha HMH(OpPMAIHIO, HYXKIAIONIYIOCS B IPOBEpPKE, IMpeanarath u
MPUMEHSTH CIIOCO0 MPOBEPKH IOCTOBEPHOCTH MH(POPMAITUH;

e BepOaMM30BaTh SMOIMOHATILHOE BIIEYATIICHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

e OOBSCHATH SBJICHUS, TIPOIECCHI, CBSI3W U OTHOIIICHUS, BBISIBIIIEMbIC B X0JI¢ TIO3HABATEILHOU U
UCCJIEIOBATEIbCKON JeSATENIbHOCTH (TPUBOAUTH OOBSICHEHHE C M3MEHEeHUueM (OpMbl IMpencTaBICHUS;
OOBSACHSATH, NeTANU3UPYS WK 0000111as1; OOBSACHATH C 3aIaHHOM TOUKH 3pEHUs);

® BBHUIBJISITH M HA3bIBAaTh NMPUYHHBI COOBITHSI, SBJICHHS, B TOM YHCIE BO3MOXHBIC / Hamboee
BEPOSATHBIE MPUYUHBI, BO3MOKHBIE TMOCIEICTBUS 3aJlaHHOW MPUYHHBI, CAMOCTOSTEIBHO OCYIIECTBIISSA
MPUYUHHO-CJICICTBEHHBIN aHATN3;

e JIeNIaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAIHM3a PA3HBIX TOYCK 3PCHHS, MOATBEPKAATH BBIBOJ]
COOCTBEHHOM apryMeHTalMel WM CaMOCTOSTENbHO ONyYeHHBIMU JAHHBIMHU.

7. YMeHue co3qaBaTh, IPUMEHSTH U MIPEOOPa30BBIBATH 3HAKH U CUMBOJIBI, MOACIH U CXEMBI IS
peleHus yueOHbBIX U M03HABATENbHBIX 3a/1a4. OOydaromuicss CMOXKET:

e 0003HaYaTh CUMBOJIOM H 3HAKOM ITPEIMET W/UIN SIBIICHUE;

® OMNpeACIATh JIOTHYSCKHUE CBS3M MEXIY NMpeJIMETaMy W/WIH SIBICHUSIMH, 0003HAYATH JaHHBIC
JIOTHYECKHE CBS3U C MIOMOIIBIO0 3HAKOB B CXEME;

e co37aBaTh aOCTPaKTHBIN WU pealbHbIN 00pa3 nMpeaMeTa 1/min SBICHUS;

® CTPOHTH MOJIETIL/CXEMY Ha OCHOBE YCJIOBUH 3aJIa4l W/WJIHM CTIOC00a €€ PEIICHUS;

e co3/laBaTh BepOanbHBIC, BEIICCTBEHHbIE M WH()OPMAIMOHHBIE MOJETH C BBIICIECHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTa JJIs ONpeAesieHus crnocolda penieHus 3a1adil B COOTBETCTBHU C
CUTYallHeil;

e TpeoOpa30BHIBATE MOJEIH C IEITBI0 BBISBICHUS OONIMX 3aKOHOB, OMPEACISIONINX JTaHHYIO
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MPEAMETHYIO 00J1acTh;

® TIEPEBOAUTH CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYI0) MH(POPMALHMIO W3 TpaduuecKoro HIH
(opMann30BaHHOTO (CUMBOJIBHOI'0) IIPEICTABICHUS B TEKCTOBOE, 1 HA000POT;

® CTPOUTb CXEMY, QJIFOPUTM JEHCTBUSI, UCIPABIATh WIM BOCCTAaHABIMBAaTh HEU3BECTHBIN paHee
QJITOPUTM Ha OCHOBE MUMEIOIIErocs 3HaHHsI 00 00BbEKTE, K KOTOPOMY IIPUMEHSETCSI allTOPUTM;

® CTPOUTH JI0Ka3aTEIbCTBO: IPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHAIM3HUPOBATH/peIEKCUPOBATh ONBIT Pa3pabOTKM M peanu3alii  y4eOHOTO IPOCKTa,
UCCIIEIOBaHMsl (TEOPETUYECKOI0, SMIMPUYECKOI0) Ha OCHOBE NPEJIOKEHHOW HpoOJeMHOHN cuTyauuwu,
IIOCTaBJICHHOM 1IeJI W/WUJM 3aJaHHBIX KPUTEPUEB OLIEHKU IPOIyKTa/pe3ybTara.

8. CwpbicnoBoe uteHue. OOy4arOmuUnics CMOXKET:

® HAXOOUTh B TeKCcTe Tpedyemylo wuH(popManuioo (B COOTBETCTBHUM C IIENSIMH CBOEH
JIESATEILHOCTH);

® OpUEHTHPOBAaTbCS B COAECPXKAHUM TEKCTa, IIOHMMAaThb LIEJOCTHBIM CMBICH  TEKCTa,
CTPYKTYPUPOBAaTh TEKCT;

® YCTaHABJIMBATh B3aMMOCBSI3b OIIMCAHHBIX B TEKCTE COOBITUH, SIBICHUH, IPOLIECCOB;

® pPE3IOMMPOBATH IVIABHYIO MJICIO TEKCTA;

e 1peoOpa3oBBIBATH TEKCT, «IIEPEBO/S» €ro B JIPYI'YI0 MOJAIbHOCTb, HHTEPIPETUPOBATh TEKCT
(XyIOXKEeCTBEHHBI W HEXYI0KECTBEHHBIH — Y4eOHBIN, HAYIHO-TIOMYIISAPHBINA, HHPOPMALMOHHBINA, TEKCT
non-fiction);

® KPHUTHUYECKU OLIEHUBATh COJIepKaHue U (PopMy TeKCTa.

9. ®opmupoBaHHWE W paA3BUTHE HKOJOTUYECKOTO MBIIUICHUS, YMEHHE TMPHUMEHSATh €ro B
[IO3HABATEJIbHOM, KOMMYHHMKATHBHOM, COLMANbHON MpakTHKE M HPOPECCHOHATBHON OpHEHTAIUH.
OO0y4aroMiCs CMOXKET:

® OIIpeeNIATh CBOE OTHOLICHUE K IPUPOIHON Cpeie;

® aHATM3UPOBATh BIMSIHUE 3KOJIOIMYECKUX (PAKTOPOB Ha CpeAy OOUTAHUS KUBBIX OPraHU3MOB;

® TPOBOJUTH NPUUYMHHBIA U BEPOSATHOCTHBIN aHAJIN3 IKOJIOTHUECKUX CUTYaLUi;

® [IPOTHO3MPOBATH M3MEHEHUs CUTYallUu IPU CMEHE JAEHCTBHs OAHOro (pakropa Ha JeicTBue
apyroro (akropa;

® PpacHpOCTPAHATh HKOJOTHUECKHE 3HAHMSA M y4yacTBOBATh B NMPAKTHUUECKUX JieNax IO 3alluTe
OKpYXKaroIllel Cpeibl;

e BbIpaXKaTh CBOE OTHOILEHUE K MIPUPOJIEC YEPE3 PUCYHKU, COUMHEHHUS, MOJIEIU, IPOEKTHHIE
paboTHI.

10. Pa3BuTHE MOTHBAIMH K OBJIAJICHUIO KYIBTYPO aKTUBHOTO HCIIOJIb30BAaHUS CIIOBaped U
JPYTUX MOUCKOBBIX cucTeM. O0YyJaroLuiicss CMOXKET:

® OmnpenensITh He0OXOIMMBbIE KIIFOUEBbIE TOMCKOBBIE CJIOBA U 3aIIPOCHI;

® OCYUIECTBJIATH B3aUMOJEHCTBHE C 3JIEKTPOHHBIMH TOMCKOBBIMU CHCTEMAaMHU, CIIOBApsMH;

e (opMHUPOBATh MHOXKECTBEHHYIO BHIOOPKY M3 MTOMCKOBBIX HCTOYHUKOB JJIs1 0ObEKTHBU3ALUU

pe3yJbTaTOB MOKCKa,

® COOTHOCHUTD IIOJy4YEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JEATEIbHOCTHIO.

Kommynukarususlie YY /I

11.  VYmMeHue OpraHu3oBBIBaTH Y4€OHOE COTPYAHHYECTBO M COBMECTHYIO JESTEIbHOCTh C
YUHTEIEM W CBEPCTHUKAMHU; paboTaTh WHAMBUAYAIBHO M B TpYIIe: HAaXOIuTh oOIlee penieHue u
paspemiate KOHQJMKTBI HAa OCHOBE COIVIACOBAaHMS IO3WIMH M ydeTra HHTEepecoB; (HOpMyIupoBaTh,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHeHHE. OOyUarouiicss CMOXKET:

® ONPEAENATH BO3MOKHBIE POJIM B COBMECTHOM JIEATENBHOCTH;

® UrpaTh ONpPEAETICHHYIO POJb B COBMECTHOU AESITENbHOCTH;

® [PUHUMATH MO3MIMI0O COOECEAHMKA, MOHMMAs IMO3UIMIO JAPYroro, pasjinyaTth B €ro peyu:
MHEHHE (TOUKY 3pEHHUs), 10Ka3aTEIbCTBO (ApTyMEHTHI), (DaKThl; THUIIOTE3bl, aKCHOMBI, TEOPHH;

e oOmpeAensiTh CBOM JIEHCTBUS M JACWCTBHUS NapTHEpa, KOTOpbIe CIIOCOOCTBOBAIM —WIIH
NPEMSTCTBOBAIN MPOTYKTHBHONH KOMMYHHKAIINH;



® CTPOUTH MO3UTHBHBIC OTHOILEHUS B IIpoliecce y4eOHON 1 O3HABATEIbHON JEesITEIbHOCTH;

® KOpPpPEKTHO M apryMEHTHPOBAaHHO OTCTauBaTb CBOKO TOUYKY 3pEHHUS, B JHCKYCCUU YMETH
BBIJIBUI'aTh KOHTPApPryMeHTHI, NepedpasupoBaTh CBOIO MBICIb (BIaJ€HHE MEXaHM3MOM 3KBHBAJIEHTHBIX
3aMEH);

® KPUTHYECKH OTHOCUTBCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIpU3HaBATh
OMO0YHOCTH CBOETO MHEHUS (€CIIM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;

e [peaJaraTh aJbTEPHATUBHOE PELICHNE B KOHQIMKTHOM CUTYallUH;

® BBIJCIATH OOLLYIO TOUKY 3pEHHSI B JUCKYCCHUH;

e JI0roBapuBaThCs O MpaBWJIaX M BOIIPOCAaX Ul OOCYKIEHHMS B COOTBETCTBUHM C IOCTaBJIEHHOU
repe rpyImon 3a1a4eit;

® OpraHU30BHIBATh YU€OHOE B3aUMOJICHCTBUE B TPYIIE (ONpPEAEATh OOIIUe e, paclpeieiiTh
pOJIu, 10rOBapUBaThCS IPYT C APYTOM U T. 1.);

® YCTpaHATb B  paMKax Juajora paspelBBl B KOMMYHHUKalUuHM, OOYCJIOBJIEHHBIE
HETMIOHMMAaHNEM/HETIPUATHEM CO CTOPOHBI cOOeceTHNKA 3a7auu, (POPMBI WK COJCPKAHUS AUATIOTA.

12. VYmMeHue OCO3HAaHHO WUCIIOJIIb30BAaTh pEUEBBIE CPEACTBA B COOTBETCTBUU C 3ajadyeci
KOMMYHUKAIIUM JUIsl BBIPAKEHUS CBOUX YYBCTB, MbICIEH M MOTpeOHOCTEH s IUIAHUPOBAaHUSA U
perysiiMM CBOEM JEesATeNbHOCTH; BIAJEHUE YCTHOM UM IHMCbMEHHOW pEuyblo, MOHOJOTHYECKOM
KOHTEKCTHOU peubto. OOyUaronuiicst CMOXKET:

® OIpeNeNATh 331a4y KOMMYHUKALIUU U B COOTBETCTBHUHU C HEH OTOMpPATh pedyeBbIe CPEICTBA;

e 0TOMpaTh U UCIOJIB30BATh PEUEBbIE CPEICTBA B MPOLIECCE KOMMYHUKALIUU C JPYTUMH JIIOJIbMU
(Zuanor B mape, B MaJol rpynmne u T. A.);

® IpPE/ACTaBIATh B YCTHOH WM NUCbMEHHOW (opMe pa3BepHYTHI IUIaH COOCTBEHHOM
JeSITEIIbHOCTH;

e Co0JI0AaTh HOPMBI MMyOIMYHON pedH, perjaMeHT B MOHOJIOT€ M JUCKYCCHHM B COOTBETCTBUU C
KOMMYHUKaTUBHOM 3aJ1a4eil;

® BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHUE (CY)KJCHHE) U 3alpalliBaTh MHEHHE TapTHEpa B
paMKax JMajora;

® TPUHUMATH PELICHUE B XOJI€ IMAJIOra U COIJIaCOBBIBATh €0 ¢ COOECEIHUKOM;

® CO37aBaTh MUCbMEHHBIE KIUIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C MCIIOIb30BaHUEM
HEOOXOUMBIX PEUYEBBIX CPE/CTB;

® CIIOJIb30BaTh BepOajbHBIE CpeAcTBa (CpeAcTBa JIOTMUECKOW CBA3M) Ui BBLIEICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® JCIOJb30BaTh HeBepOalbHbIe CpeicTBa WIN HarJsiHble MaTepHabl,
HOJrOTOBJIEHHbIE/OTOOpAHHBIE 10T PYKOBOACTBOM YUUTEJIS;

® JeNaTh OLICHOYHBIN BBIBOJ O JOCTHIKEHUU LIENH KOMMYHUKAIIMM HEMOCPEACTBEHHO OCIIE
3aBepIleHNs] KOMMYHUKAaTUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO0.

13.  ®opmupoBaHMe ©  pa3BUTHE  KOMIIETEHTHOCTH B  OOJIAaCTH  HCIOJB30BAHUS
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (nanee — MKT). OGyuaromuiicss cMoxeT:

e [ICJICHAIIPABIEHHO MCKaTh U MCIOJb30BaTh MH(OPMAIMOHHBIE PECYPCHI, HEOOXOIUMBIE IS
peleHns yueOHbIX U MPaKTHUECKUX 3ajau ¢ nomoinsto cpeacts UKT;

® BBHIOMpATh, CTPOUTH M HCIOJIB30BATh a/IEKBATHYIO MH(GOPMALMOHHYIO MOJEIb JUIS Mepeaadu
CBOMX MBbICIEH CpEeICTBAMU E€CTECTBEHHBIX U (OPMAJBHBIX S3BIKOB B COOTBETCTBUU C YCJIOBHUSMHU
KOMMYHHKAIIHH;

® BbIIEIATh MHGOOPMALIMOHHBINA ACIEKT 3aJjaud, ONEpUpOBaTh JAHHBIMH, UCIOJIB30BaTh MOJEIb
pelIeHus 3a/1a4i;

® JCMOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMU (BKJIOYas BBIOOpD  aJ€KBAaTHBIX  3ajaye
MHCTPYMEHTAJIBHBIX MPOrpaMMHO-aNIapaTHBIX CPEJICTB U CEPBUCOB) JJISl PEeIICHUS] UHPOPMAIIMOHHBIX U
KOMMYHUKAIIIOHHBIX Y4€OHBIX 3aJjady, B TOM 4YHCIJIE: BBIYHMCIEHUE, HAlMCAaHWE MHUCEM, COYMHEHUH,
JIOKJIa/I0B, pedepaToB, CO3JaHUE PE3eHTAlUN U Jp.;

® HCIOJIb30BaTh UHPOPMAIUIO C YIETOM 3TUYECKUX U MPABOBBIX HOPM;



e co3/1aBaTh MH(MOPMAMOHHBIE PECYPCHl Pa3HOTO THIA M JUIS Pa3HBIX ayIUTOpHUil, COOII0NATh
UH(POPMALIMOHHYIO TUTUEHY U MTpaBHUiIa HH(OPMAIIMOHHON 0€30MacHOCTH.

IIpenmeTHble pe3yJbTaThI:

o OCO3HaHUE 3HAYCHUsI MAaTEMAaTUKU B IIOBCEIHEBHOM JKU3HU YEIIOBEKA;

. (dbopMHUpOBaHKE MPEACTABICHUNA O COLUATBHBIX, KYIbTYPHBIX U HUCTOPUYECKUX (haKTOpax
CTaHOBJICHUSI MATEMATUYECKON HAyKH;

o MOHUMaHKE POJIM HH(POPMAITMOHHBIX MTPOLIECCOB B COBPEMEHHOM MUE;

. (dbopMHUpoBaHKE PEACTABICHUN O MaTeMaTHUKE KaK 4YacTH OOIIeYeIOBEYECKOM KYIIbTYPHI,

YHUBEPCAIILHOM SI3bIKE HAaYKH, ITO3BOJISIONIEM OIMCHIBATH U H3Y4aTh PeabHbIC IPOLECCHI U SIBICHUSL.

B pesynprare m3ydeHus mnpeamerHoi obnmactu "Marematuka u uH(popmaTHKa" oOyuarommecs
Pa3BHUBAIOT JIOTMYECKOE M MAaTEMAaTHYECKOE MBIIUICHHE, MOJTYYaroT HPEACTaBICHUE O MaTeMaTHYeCKUX
MOJEISIX;

o OBJIAJICBAIOT MATEMAaTUYECKUMHU PACCYKICHUIMM;

. y4arcs NPUMEHATh MaTEMaTUYECKUE 3HAHUS IIPU PELICHUU PA3JIMYHBIX 3a7a4 U OLCHUBATH
IIOJIy4ECHHBIE PE3YJIbTATHI;

o OBJIa/IEBAIOT YMEHUSIMU PELIeHUs y4eOHbIX 3a/1a4;

o pa3BUBAIOT MaTEMaTUYECKYIO HHTYULIUIO;

o MOJTyYarOT MPEICTaBICHHE 00 OCHOBHBIX MH(POPMALIMOHHBIX MPOLIECCAX B PEATBHBIX CUTYAIHIX.

[IpenmMeTHBIE pe3ybTaThl U3Y4YEHUS MIPEAMETHOM obmacTi "MaTtemaTuKa" 1OKHBI OTPAXKaTh:

Maremaruka. Anredpa. ['eomerpus:

1) ¢dbopmupoBaHHe PEICTABICHUI 0 MaTEMATHKE KaK O METOJIe MIO3HAHUS JICHCTBUTEIBHOCTH,
MO3BOJIAOIIEM ONUCHIBATh U U3Y4aTh PealibHbIE IPOLIECCHI U SBICHUS:

. OCO3HaHHUE pOJIM MaTEMaTUKH B pa3BUTUU Poccun u mupa;
. BO3MO>XHOCTh IPUBECTU IPHUMEPHl U3 OTEUECTBEHHOM M BCEMUPHOM HCTOPUM MaTeMaTHYECKHX
OTKPBITHI U UX aBTOPOB;

2) pa3BUTHE YMEHUI paboTaTh ¢ yIeOHBIM MAaTEMATHYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJICKAThH
HEOO0X0uMyl0 HMH(OpMAIMI0), TOYHO M TIPAMOTHO BBIpaAXKaTb CBOM MBICIM C TMPUMEHEHUEM
MaTeMaTUYeCKONl TEPMUHOJIOTUU M CUMBOJIMKH, IPOBOJIUTH KiIaccU(UKAINK, JOrHUYecKhue 000CHOBAHUS,
JI0Ka3aTeNIbCTBA MAaTEMaTUUECKUX YTBEPIKICHU:

o ONEPUPOBAHUE MOHITUSIMH:

. MHOKECTBO, 2JIEMEHT MHOXECTBA, IIOJIMHOKECTBO, IIPUHAJIEKHOCTD, HAXOKICHUE NIEPECECUECHUS,
00BeIMHEHUS TTOIMHOYKECTBA B IPOCTEHININX CUTYAIUSIX;

o pelieHne CIOKETHBIX 3a/1a4 pa3HBIX TUIIOB Ha BCE apu(PMETHUECKUE TCUCTBUS;

. MIPUMEHEHHE CTI0co0a MOKMCKA PEIIeHUs 3a/1a4l, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT yCIOBHS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBUIO;

. COCTAaBJICHME IUIAHA PELICHMS 3aJayd, BBIJACICHUE JTAllOB €€ pELICHUS, HWHTEpIpEeTalns
BBIYMCIIMTEIIbHBIX PE3YJbTATOB B 3a/1a4€, UCCIIEIOBAHUE MTOJYYEHHOTO PELIECHHUS 3a/1a4uu;

. HAXOXJEHUE MPOLEHTA OT YHCIA, YUCIa MO MPOLEHTY OT HEro, HaxOXAEHUS MPOLUEHTHOTO

OTHOIICHHUEC JABYX UYHUCCJI, HaAXO0XICHUA TMNPOUCHTHOTO CHWXXCHUA UM NPOUCHTHOI'O0 ITOBBINICHUA
BCJINYHHBI,
L4 PEIICHUE JIOTUYCCKUX 3aaa4;

3) pa3BUTHC Hpe)lCTaBJIeHI/Iﬁ 0 YUCJIC U YUCIIOBBIX CUCTEMAX OT HATYPAJIbHbBIX;

JIO IeHCTBUTEIIHLHBIX YHUCECII,

J OBJIa/ICHUE HABBIKAMU YCTHBIX, MTUCbMEHHBIX, MHCTPYMEHTAIbHBIX BIYMCICHUH:

J OIIEpUPOBAHNUE MOHATUAMMU:

. HaTypaJbHOE YUCIIO, 11€JI0€ YHUCII0, OOBIKHOBEHHAs P00k, AeCATUYHAS APOOb, CMEIIAHHOE YHCIIO,
palnMoHaIbHOE YUCIIO, HPPALIMOHAIBHOE YHCIIO;

J HCIOJIb30BaHUE CBOICTBA YHMCEN W 3aKOHOB apU(QMETHYECKHUX OIepaluil ¢ 4YuciaMu mpu



BBITTIOJTHCHHUH BBI‘II/ICJ'ICHI/II\/'I;

. WCIIOIh30BaHUE TTPU3HAKOB JeMMMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUN BBHIYUCICHUNA U
pCILICHUH 3a]1a4;

L] BBITIOJIHCHUC Oprr.TIeHI/ISI YHUCCJI B COOTBCTCTBUU C HpaBI/IHaMI/I;

o CPaBHECHHE YHCEIT;

° OIICHUBAHME 3HAYCHUSI KBAIPATHOTO KOPHS U3 MOJIOKUTEIHHOTO [EI0T0 YHCTIa;

4) oBJaJeHHEC CHMBOJIbHBIM SI3bIKOM aireOpbl, MPHEMaMH BBIMOJIHEHUS TOXKICCTBEHHBIX
npeoOpa3oBaHUil BBIPAKEHHM, pEIIEHUS YpaBHEHHM, CUCTEM YpaBHEHMI, HEPAaBEHCTB U CHCTEM
HEPaBEHCTB;

o YMEHHS MOJIENIMPOBATh pealibHbIe CUTYallMU Ha SI3bIKE alnreOpbl, HCCIe10BaTh

o MIOCTPOCHHBIE MOJIENIM C HCIOJb30BAaHUEM arlfapara aiare0pbl, HHTEPIPETUPOBATh MOTyUYEHHBIN
pe3yJibTar:

. BEITIOJTHEHUE HECJIOKHBIX MPeoOpa3oBaHUM NJIsi BBIYUCIICHUS 3HAYEHUH YUCIIOBBIX BBIPAXKCHHM,
COJIepXkKalINX CTETIEHH C HATYpaJbHBIM MOKA3aTeNIeM, CTEIIEHU C 1IeJIbIM OTPUIIATEIbHBIM ITOKa3aTeleM;

o BBITIOJTHEHUE HECJIOKHBIX IPEeoOpa3oBaHUil LEbIX, APOOHO pAIMOHANBHBIX BBIPAXKCHUN U

BBIPOKEHUM C KBaJpaTHbIMU KOPHSMH; PACKpbIBaThb CKOOKH, IPUBOJIUTH IMOJAOOHBIE CcllaraeMsbie,
UCIIOJIb30BaTh (DOPMYJIIBI COKPAIIICHHOTO YMHOKCHHS,
° peuleHue JIMHEHMHBIX W KBAAPAaTHBIX YPAaBHEHMM M HEPABEHCTB, YPAaBHEHUH U HEPABEHCTB
CBOJAIIUXCS K JIMHEHHBIM WM KBaJpaTHBIM, CUCTEM ypaBHEHUIN M HEPABEHCTB, M300paKEHUE pPEIIeHUN
HEPABEHCTB U MX CUCTEM Ha YMCIIOBOM MPAMOI;

5) oBnameHue CHCTEMOH (YHKIMOHAIbHBIX MOHATHH, pPa3BUTHE YMEHHUS HCIOJIb30BATh
byHKIIMOHATBHO-TpadUUeCKUue MPEACTABICHUS [JIS PEUICHUS Pa3IMYHBIX MaTEeMAaTHYECKUX 3ajad, Ui
ONMCAHMS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN:

L4 OIIpCACIICHUC ITOJIOKCHHA TOYKHU I10 €€ KOOpJUHATaM, KOOPAHWHATBI TOYKHU IIO0 €€ IMOJOKCHHUIO Ha
IIIIOCKOCTH,
L4 HaxXoXJICHUC II0 rpa(i)I/IKy 3HAUCHUH (I)YHKI_II/II/I, obnactu OIIPCACIICHUA, MHOXXCCTBA 3Ha‘leHHI>i,

Hynef[ q)YHKI_II/II/I, IMPOMCIKYTKOB 3HAKOIIOCTOAHCTBA, IIPOMCIKYTKOB BO3paCTaHUusA U Y6BIBaHI/Iﬂ,
HanOOJIBIIEr0 U HAUMEHBIIIETO 3HAUYCHHUS q)YHKI_II/II/I;

o MOCTpOEHHE TpaduKa TMHEHHON U KBaJIpaTUYHON (yHKIIMH;

o ornepupoBaHue Ha 0a30BOM ypOBHE MOHSATHSAMH: IOCIEIOBATEIbHOCTh, apU(pMeTHUECKas
IIPOTPECCHS], TEOMETPUIECKAsl TPOTPECCUS;

. WCIOJIb30BAaHNE CBOMCTB JMHEMHON M KBaJApaTU4HON (YHKIUN M HUX IpadUKOB MpU peIIeHUU

3a/1a4 U3 IpYrux y4eOHbIX IPEIMETOB;
6) oByIaZieHUE TEOMETPUIECKUM SI3BIKOM;

o pa3BUTHE YMEHHUS UCIIOJIB30BATh €T0 JUIsl ONIMCAHMS IPEAMETOB OKPYKaIOLEro MUPA;
o pa3BUTHE  TPOCTPAHCTBEHHBIX  MpPEJACTABICHUH, H300pa3UTENbHBIX  YMEHUH, HaBBIKOB
TEOMETPUUECKUX TTOCTPOEHUM:

J OIIEpUPOBAHNUE MOHATUAMMU:

o ¢urypa, TOuKa, OTpE30K, MpsMas, Jy4, JIOMaHas, YroJ, MHOTOYTOJIbHUK, TpPEyrojJbHHK U

YETBIPEXYTOJIBHUK, MIPSIMOYTOJIBHUK M KBaJpaT, OKPYXKHOCTb M KpPYT, IPSAMOYTOJIbHBIN Mapaieenumnes,
KyO, map;
J n300pakeHre N3ydyaeMbIX (UTYp OT PYKH M C TIOMOIIbIO TMHEHKU U LUPKYIIS;
. BBINIOJTHEHUE W3MEPEHUsS NUIMH, PAcCTOSHUM, BEIWYMH YIJIOB C IOMOIIBKD MHCTPYMEHTOB IS
W3MEPEHUH JUIVH U YTJIOB;

7) hbopMupOBaHHE CHCTEMATHYECKUX 3HAHHI O TUIOCKUX (PUTYpax W UX CBOMCTBAX, MPEICTaBICHUI
0 MPOCTENIINX IPOCTPAHCTBEHHBIX TEJIAX;
. pa3BUTHE YMEHHUH MOJEIMPOBAHUS pPEaJIbHBIX CUTyallMl Ha S3bIKE T'€OMETPUH, HCCIEAOBAHUSA
MOCTPOCHHON MOJENN C MCIOJIb30BAaHHEM TI'€OMETPUYECKUX TMOHSATHH M TeopeM, ammnapaTa aiareopsl,
pELIEHUs] TEOMETPUUYECKUX U TPAKTUUECKUX 3ajau:
J orepupoBaHue Ha 0A30BOM YPOBHE MOHATHAMU:
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. paBeHCTBO (puUryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX, YTIIbI MEXAY IPSIMBIMHU,
NEepPHEHANKYIISAP, HAKIIOHHAs, TTPOEKIIHS;

o MIPOBEJICHUE 0OKA3aTEIbCTB B FTEOMETPHH;

o ornepupoBaHre Ha 0a30BOM YPOBHE MOHATHIMU:

o BEKTOp, CyMMa BEKTOPOB, MPOU3BE/ICHUE BEKTOPA HA YHCIIO, KOOPAUHATHI Ha MJIOCKOCTH;

o pellIeHre 3a7ja4 Ha HaX0XKJIEHUE TeOMETPUUYECKIX BEJTMYMH (IUIMHA U PACCTOSIHUE, BEJIMUMHA yTIia,

IUI011a/1b) 110 00pa3LaM Win alropuTMam;
8) oBazieHue MPOCTEHITMMYU CIOCOOAMU MPEJICTABICHHS U aHAIM3a CTATUCTUYCCKHIX JIAaHHBIX;

. (dhopMUpOBaHHE MPEACTABICHUN O CTATUCTUYCCKUX 3aKOHOMEPHOCTSX B PEATbHOM MHPE U O

Pa3IMYHBIX CIIOCO0AX UX U3YYEHHUS, O MPOCTEHUIINX BEPOITHOCTHBIX MOJECIIAX;

o a3BUTHE YMEHUHN WH3BJIeKaTh WH(OpPMAaLNIO, NPEICTABICHHYIO B TaOlMlax, Ha guarpammax
b 2 9

rpadukax, OmNMUChIBAaTh M AHAIM3UPOBATH MACCHBBI YHCIOBBIX JAHHBIX C IOMOIIBI0 MOIXOSIINX
CTATUCTUYECKUX XapaKTEPUCTHUK, HCIOJIb30BAaTh MOHUMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYKAIOLIUX
SIBJICHUW MPU MPUHATUU PEIICHUN:

° (hopMUpOBaHHE TPEJCTABICHUS O CTATUCTUYCCKUX XaPAKTEPUCTUKAX, BEPOSATHOCTH CIIY4alHOTO
COOBITHSL;

o pelIeHre MPOCTEHITNX KOMOMHATOPHBIX 3a/1a4;

o OIpeieSIiCHUE OCHOBHBIX CTATUCTHUCCKUX XaPAKTEPHUCTUK YHCIOBBIX HAOOPOB;

o OLICHUBAHME Y BBIYMCIICHUE BEPOSTHOCTH COOBITHS B TPOCTCHUIIINX CITydasiX;

° HaJIMYUe TIPEJICTABICHHS O POJIM MPAKTHYECKU IOCTOBEPHBIX M MAJIIOBEPOSTHBIX COOBITHIA, O POJIH
3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSIX;

° YMEHHUE CPaBHUBATh OCHOBHBIC CTATHCTHYCCKUE XAPAKTEPUCTHKH, IMOJIYUYCHHBIC B MPOIECCE

pELIeHUs IPUKIAJHON 3a]a41, U3YUYEHHUS PEAIILHOTO SIBIICHHUS,

9) pa3BuTHE YMEHUIl PUMEHSATh M3YYCHHBIC MMOHATHUS, PE3yIbTAThl, METObI JJISl PEIICHHsS 3a1a4
IPAaKTUYECKOI'0 XapakTepa M 3a/ady U3 CMEXHBIX JUCLHUIUIMH C UCIOJb30BAHUEM IIPH HEOOXOAUMOCTH
CIIPaBOYHBIX MAaTEpUaAIOB, KOMIIBIOTEPA, II0Jb30BAThCA OLEHKOW M IPUKUAKOM IIPU IPAKTUYECKHUX
pacuyerax:

J pacrio3HaBaHHe BEPHBIX U HEBEPHBIX BBICKa3bIBaHUIA,
J OLIEHUBAHME PE3yJIbTATOB BBIYMCICHUN MPU PEIICHUH TPAKTUYECKHX 3a/1a4;
J BBINOJIHEHUE CPABHEHUS YKCEN B PEATbHBIX CUTYalHsX;
o WCTIOJIh30BAHNE YHCIIOBBIX BBIPAXCHHUU NMPH PEUICHUW MPAKTHUECKUX 3a/1ad M 3a7ad U3 APYTruX
y4eOHBIX TIPEIMETOB;
J peleHne MpakTHIeCKUX 3319 C IPUMEHEHHEM TPOCTEHIIINX CBOMCTB UTYD;
o BBINOJIHEHUE MPOCTEUIINX MOCTPOSHUH U MU3MEPEHHI Ha MECTHOCTH, HEOOXOAUMBIX B peaslbHON
KHU3HH,
10) popmupoBanue HHPOPMALUOHHON 1 ATOPUTMHIECKOMN KYJIbTYpHI;
o (dbopMHpOBaHKE TPEACTABICHUS O KOMIBIOTEPE KaK YHUBEPCATIbHOM YCTpOMcTBE 00pabOTKU
uH(pOopMaLnu;
J pa3BUTHE OCHOBHBIX HABBIKOB U YMEHUI NCIOJIb30BAHUS KOMITBIOTEPHBIX YCTPOUCTB;
11) popmupoBanue npeacTaBIeHUs] 00 OCHOBHBIX H3y4aeMbIX HOHSTHSIX
J nHpOpMaIHS, alTOPUTM, MOJIEITh - U KX CBOHCTBAX;

12) pa3BuTHE AQITOPUTMHYECKOTO  MBINUICHHUS, HEOOXOIUMOTo sl  MpodecCHOHATbHON
JeSITeIbHOCTH B COBPEMEHHOM OOIIECTBE; pPa3BUTHUE YMEHHUH COCTaBUTh M 3alucaTh aJTOPUTM IS
KOHKPETHOT'O UCIIOJTHUTEIIS;

o ¢dbopMupoBaHMEe 3HAHUNH OO0 aNTOPUTMHUYECKUX KOHCTPYKLHMSAX, JIOTUYECKMX 3HAYCHHUSIX U
Onepanusx;
. 3HAKOMCTBO C OJHUM W3 S3BIKOB IIPOrPAMMHUPOBAHUS U OCHOBHBIMU QJITOPUTMHYECKUMU

CTPYKTYpaMHU - JINHEWHOM, YCIIOBHON U IUKIINYECKOM;
13) dpopmupoBanue ymeHuil popmanu3auy 1 CTpyKTYpUpOBaHUS HH(OPMAIIMHU, YMEHHsI BEIOUPAThH
CToco0 MPECTaBICHHS TaHHBIX B COOTBETCTBHH C ITOCTABJICHHOW 3a7adeil - TaOJIHIbl, CXeMBI, TpapuKH,
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JMarpaMMBl, ¢ HCIIOJIb30BAaHHEM COOTBETCTBYIOIINX IMPOTPAMMHBIX CPEICTB 00paOOTKHU TaHHBIX;

14) ¢popmupoBaHKE HABBIKOB U YMEHHI 0E30IaCHOTO U 11€7ec000pa3HOro MOBEACHUS TpH padoTe ¢
KOMITBIOTEPHBIMHU ITPOTpaMMaMu U B MIHTepHeTe, yMeHUs COOII01aTh HOPMBI HH(POPMAIIHOHHONW 3THKH U
npaBa;

15) st crienbIxX ¥ CIa00BUISAIIUX 00YYAOIINXCS:

o BJIaJICHUE NpPaBWIAMHU 3allMCH MaTeMaTH4YecKMX (OpMysl M CHELHAIbHBIX 3HAKOB peIbePHO-
TOYEUHOM cucTeMbl o0o3HaueHu JI. bpaiins;

o BJIAJICHHUE TaKTUJIbHO-OCSI3aTEIbHBIM CIHOCOOOM OOCII€OBAaHUSI U BOCHPHUATHS pesbedHBIX
N300pakeHUI IPEeMETOB, KOHTYPHBIX HU300paKEHUH reOMEeTpUUECKUX (PUryp U T.I1.;

. yYMEHHUE YHUTaTh pelibeHble TpadUKH AIIEMEHTApHBIX (YHKUIUH HAa KOOPJMHATHOW IUIOCKOCTH,
NPUMEHSTH CHEIUaIbHbBIC TPUCIIOCOOICHHS ISl PeNbe(PHOTO YepUCHNUS;

o BJIaJICHME OCHOBHBIM (DYHKIIMOHAJIOM IPOTrpaMMbl HEBU3YaJIbHOTO JOCTyNa K MH(pOpMalUU Ha

skpane [IK, ymeHue HCMOIB30BaTh MEPCOHANBHBIE THU(IOTEXHHMYECKHE CpeacTBa WH(OpPMAIMOHHO-
KOMMYHHKAITHOHHOTO JIOCTYTIA CIICTTBIMH 00YJarOIIIMHUCS,
16) aust 00yJAOLIMXCS C HAPYHICHUSIMUA OTTOPHO-JBUTATEILHOIO ariapara:

° BIIQJICHUE CICIMAIIbHBIMA KOMIIBIOTEPHBIMH CPEICTBAMH IPEACTABICHHUS W aHAW3a JaHHBIX U
YMEHHE UCIIOJIb30BaTh MEPCOHATBHBIC CPEICTBA JOCTYIA C YUYETOM JIBUTATEIBHBIX, PEUCIBUTATCIILHBIX U
CEHCOPHBIX HApPYIICHU;
. YMEHHE UCI0JIb30BaTh IEPCOHAJIbHBIE CPEJICTBA AOCTYMA.".

MarteMaTHKa.

BoinmyckHUK Hay4yuTcs B 5-6 kiaccax (1J1s1 HCIOJIL30BAHUS B MOBCETHEBHOM KU3HU U
ol0ecrneyeHUs1 BO3MOKHOCTH YCIIEIIHOTO NPOAOJIKeHUsI 00pa3oBaHus HA 0230BOM YPOBHeE)

e OmnepupoBarh Ha 0a30BOM YypOBHE TOHSTHSIMH: MHOXECTBO, 3JEMEHT MHOXECTBA,
MOJAMHOKECTBO, TPUHAIIICKHOCTD;

® 33J1aBaTh MHOXKECTBA ITEPCUNCIICHHEM UX YJICMCHTOB;

® HaXOJUTh NepeceucHme, 00bEAMHCHHE, TIOJMHOKECTBO B IPOCTCHININX CUTYAIIHSIX.
B noBce1HeBHOI KU3HU U MPU U3YYEeHUH IPYTUX MPEIMETOB:

® DAacMo3HaBaTh JOTHUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUSI.
Yucaa

e OmnepupoBarh Ha 0a30BOM YpOBHE IMOHSATHUSAMHU: HATypaJlbHOE YHCIIO, IICJI0C YHCIIO,
OOBIKHOBEHHAs! IPOOB, AecITHUHAs APOOb, CMEIIAHHOE YHCIIO, PAIIMOHAIBHOE YUCIIO;

® UCTONB30BaTh CBOMCTBA YHCEN M MpaBuja JIEHCTBUU C palMOHAJIbHBIMU YHCIAMHU TPU
BBITTOJTHCHHH BHIYUCIICHUI,

® WCMOJB30BaTh MPU3HAKU JeIUMOCTH Ha 2, 5, 3, 9, 10 npu BHIMOTHEHUH BBIUUCICHUN U
pelIeHUN HECTIOKHBIX 3a/1ay;

® BBLITIONHSATH OKPYTJICHUE PAIIMOHANBHBIX YHCEN B COOTBETCTBUU C MPABUJIAMH;

® CpaBHHMBATh pallMOHATBHBIC YKCIA.
B noBce1HeBHO# KU3HU U MPU U3yYeHUH APYTUX MPeIMETOB:

® OIICHWBATH PE3YJbTATHI BEIYMCIICHUI TTPH PEIICHUH MPAKTUICCKUX 33]1aY,

® BEHITIOJHSATH CPAaBHEHUE YUCEIT B peaTbHBIX CHTYAIIHSIX;

® COCTaBJISTh YHCIIOBBIC BBIPOKEHUS IMPHU PEIICHUW MPAKTHYCCKHX 3aJa4 M 33Ja4 U3 JIPYTUX
y4eOHBIX TIPEIMETOB.
CTaTucTHKA U TeOpHs BEPOSITHOCTEl

o [lpencraBisaTh NaHHBIC B BUAC TAOIUII, TUATPaMM,

® YUTaTh HHPOPMAITUIO, TIPEJCTABIICHHYIO B BHJIC TAOIHUIIBI, TUATPAMMBI.
TekcToBbIE 3a0a49H

e Pemmarh HeclIOXHBIE CIOKETHBIE 33/1a4M PA3HBIX TUIOB Ha BCE apu(METHIECKHUE ISHCTBUS;

® CTPOHUTH MOJIEb YCIOBUS 3a/1a4yM (B BUJE TAOIHUIIBI, CXEMBI, PUCYHKA), B KOTOPOI JaHbI
3HAUEHUS ABYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIHYMH, C [I€TbI0 TIOUCKA PEIICHUS 33/1a4H;
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® OCYUIECTBIATH CIIOCOO MOMCKA PELIEHUs 3a/laud, B KOTOPOM PACCYXKAECHUE CTPOUTCS OT
yCIIOBHA K TPEOOBAHUIO MIIM OT TPEOOBaHMS K YCIIOBHIO;

® COCTaBJIATH IUIAH PEUICHUS 3a/1a4H;

® BBUIEIATH 3Tallbl PEILICHUS 3a/]aul;

® UHTEPIPETHPOBATh BBIUMCIUTEIBHBIE pE3YylbTaThl B 3aJade, MCCIENOBaTh IIOJIYYCHHOE
pelIeHre 3a1a4n;

® 3HaTh pa3jInyKMe CKOpocTeil 00beKTa B CTOAYEH BOJIE, IPOTUB TEUCHUS U 110 TEUEHUIO PEKH;

e peIIaTh 337a4M Ha HAXOXKICHHUE YaCTH YKMCJIA M YUCIIA 110 €ro 4acTu;

e pemiaTth 3a/a4M Pa3HBIX TUIOB (Ha paboTy, HA MOKYIKH, HAa JIBUKECHHUE), CBI3BIBAIOLINX TPU
BEJIMYMHBI, BBIACIATH 3TU BETUUYUHBI U OTHOUIECHUSI MEXAY HUMU;

® HAXOAWTH NPOLIEHT OT YMCJIA, YACIO 110 IPOLEHTY OT HEr0, HaXOAUTH IIPOLIEHTHOE OTHOLLIEHUE
JIBYX 4MCEJl, HAXOIUTh IPOLIEHTHOE CHU)KEHUE WJIU IPOLIEHTHOE MOBBIIIEHNE BEIIMUUHBL;

® pelIaTh HECIIOKHBIE JJOTMYECKHE 3aJa4l METOJIOM PACCyKIACHUIA.
B noBceHeBHOM KU3HU M IPH U3YYeHUM APYTUX NPeIMETOB:

® BbIIBUraTh TUIIOTE3bl O BO3MOXHBIX IPEACIbHBIX 3HAUEHUAX UCKOMBIX BEJIMYMH B 3ajjaue
(lenatb MPUKUIKY)
Harnsignasi reomerpust
I'eomerpuuyeckue purypsi

e OmnepupoBarb Ha 0a30BOM YpOBHE NOHATUSAMM: (uUrypa, TOUYKA, OTPE30K, HIpsMas, Iyd,
JIOMaHasi, yrojl, MHOTOYIOJbHHUK, TPEYTOJIbHUK M YEThIPEXYrOJIbHUK, NPSIMOYTrOJBbHUK M KBajpar,
OKPYKHOCTb M KpYT, MIPSIMOYTOJIbHBIN Mapajuienenunen, Kyo, map. M300paxars uzydaemble GUrypsl ot
PYKH U C IOMOLIBIO JTMHEUKH U LUPKYJIS.

B noBceHeBHOM KU3HHU M IPU U3YYeHHUH JPYTUX NPeAMETOB:

® pemaTh MPaKTHYECKUE 3a/1a41 C TPUMEHEHHEM MPOCTEHIINX CBOMCTB UTYp.
H3mepenus u BbIYMCICHUSA

® BBINOJHATH U3MEPEHUE JUIMH, PACCTOSHUI, BEJIUYUH YIJIOB, C MIOMOIIBI0 MHCTPYMEHTOB MJIs
WU3MEPEHUM JIIUH U YIJIOB;

® BBIUUCIATH IUIOMAAN IPSMOYTOJIBHUKOB.
B noBceHeBHOM KU3HU M NIPU U3YYeHUM APYTUX NpeIMETOB:

® BBHIUMCIATH  PACCTOSAHHMA HAa  MECTHOCTM B CTaHAAPTHBIX  CUTyalUsX, IJIOLIAAH
IPSIMOYTOJIbHUKOB;

® BBINOJHATH MPOCTEUIINE TIOCTPOECHUS U U3MEPEHHsI HA MECTHOCTH, HEOOXOAMMBIE B pealbHON
YKU3HU.
Hcropust MaTeMaTHKHU

® OMNUCHIBATh OT/IEIbHBIE BBIAAIOIINECS PE3YbTAThI, OJYyYEHHBIE B XOJ€ Pa3BUTUSI MaTeMaTUKU
KaK HAayKU;

® 3HATh NPUMEPHI MATEMATHUYECKUX OTKPBITUN U MX aBTOPOB, B CBSA3HM C OTEUECTBEHHOU U
BCEMHUPHOH UCTOPHUEH.
BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYUTHCA B 5-6 Ki1accax (1Jis1 od0ecrnedeHusi BO3MOKHOCTH
YCHELIHOI0 NMPOJ0JIKeHNsI 00pa3oBaHusi HA 02a30BOM M YIJIy0JIeHHOM YPOBHSIX)
DJIeMeHTBI TEOPHH MHOKECTB H MaTeMATH4YeCKOM JTIOTHKH

e Onepuposamv NOHAMUAMU:  MHONCECME0, XAPAKMEPUCTUKU — MHOHCECMEA, — 3JIeMEHm
MHOICECmea, nycmoe, KOHeuHoe U 6ECKOHeUHOe MHOICECHBO, NOOMHOIACECNBO, NPUHAONENHCHOCMb,

® onpeodenimov NPUHAONEIHCHOCMb DNIEMEHMA MHOXCECMBY, 00beOUHEHUI0 U NepeceyeHuro
MHOJICECMS, 3a0A8AMb MHOICECMEO C NOMOUWbIO NePEUUCTIeHUs DTIEMEHMO08, CLOBECHO20 ONUCAHUSL.
B noBceHeBHOM KU3HU M NIPU U3YYeHUM APYTUX MpeIMETOB:

®  DAacno3Haéambs 102U4EeCKU HeKOPPEKMHble 6biCKA3bIEAHUSL,

® CmMpoums YenouKu yMo3akaAOueHUl Ha OCHO8e UCNOIb306AHUS NPABUL JIO2UKU.
Yucna
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o  Onepuposame NOHAMUAMU: HAMYPATbHOE YUCTO, MHONCECMBO HAMYPALbHBIX YUCET, Yenoe
YUCNIO, MHONCECMBO YeablX Hucel, OObIKHOBEHHAs Opo0b, OecAmMuuHds Opobb, CMEWaHHoe YUCIO,
PAYUOHATIBHOE — YUCTLO, MHONCECMBO  DAYUOHAIbHLIX — YUCEN, 2eOMEeMPUYecKds —UHMepnpemayust
HamMypanbHulX, YeavlX, PayuoHaIbHbIX,

®  NOHUMAMb U OOBACHAMb CMBICT NOSUYUOHHOU 3aNUCU HAMYPATLHO20 YUCTA,

®  GLINOAHAMb BLIYUCIEHU, 6 MOM HYUCIe C UCHOIb308AHUEM NPUEMOE DPAYUOHANbHBIX
8bIYUCTIeHULl, 000CHOBbIBAMb ANCOPUMMbL BLINOJHEHUSL OCUCMBULL

® ucnonv3osams npuzHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npouszeedenus
yucen nPpU GLINOJIHEHUU BLIYUCTEHUU U peuenuy 3a0ad, 060CHO8bIBAMb NPUSHAKU OETUMOCTIU,

®  BBINOJHAMb OKPY2IeHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCbIO,

®  YNopsA0OUUBAMb YUCIA, 3ANUCAHHBIE 8 8UOE OOLIKHOBEHHBIX U QeCAMUUHBIX Opobell;

e naxooumv HO/] u HOK uucen u ucnonvzosams ux npu peuienuu 3a0a,.

®  onepuposamv NOHAMUEM MOOYIb YUCIA, 2EOMEeMPUYECKas UHMEPRPemayus MOOYIsa YUCIA.
B noBce1HeBHO# KU3HU U MPU U3YYEeHUH IPYTUX MPEIMETOB:

®  NPUMEHAMb NPABULA NPUOIUICEHHBIX BLIYUCIEHUL NPU PeuleHUl NPAKMUYECKUx 3a0ay u
peuieHuu 3a0a4 Opy2ux y4eOHvIX npeomemos;

®  GLINOIHAMb CPABHEHUE Pe3VIbMAMO8 BbIUUCTICHUL NPU PEUUEHUU NPAKMUYECKUX 3a0at, 8 MOoM
yucne npUOIUIHCEHHBIX BbIYUCTEHULL,

®  COCMABIAMb YUCILOBbIE GBIPANCEHUSL U OYEHUBAMb UX 3HAYEHUSI NPU PeuleHUU NPAKMUYeCKUX
3a0ay u 3a0a4 U3z Opyeux yueOHvlx npeomMemos.
YpaBHeHUsI 1 HEPaBEeHCTBA

o Onepuposame NOHAMUAMU. PABEHCMEBO, YUCLOB0€ PABEHCHIBO, YPABHEHUE, KOPEeHb YPABHEHUS,
peuieHue ypasHeHus, Yucilosoe HepaseHcmeo.
CTaTHCTHKA M TEOPHUS BEPOATHOCTEH

o Onepuposame NOHAMUAMU. CMOIOUAMbIE U KPY2O8ble OUACPAMMbL, MAOIUYbl OAHHBIX,
cpeodnee apupmemuueckoe,

®  uszsneKams, UHGoOpMayulo, NPeoCmasieHHyo 8 mabauyax, Ha OUASPamMmax;

® cocmagiames mabauysl, CMpOUmMs OUASPAMMbL HA OCHOBE OAHHDIX.
B noBce1HeBHO¥ KU3HHU U MPU U3YYEHUH PYTUX MPEAMETOB:

®  u38IEKAMb, UHMEPNPEMUpPOsams U Npeodpaznevléams UH@GOpMayUI, NPeoCcmasieHHylo 6
mabauyax u Ha OUAZpPamMMax, Ompaxcarowyio C8oUCmed U XApakmepucmuku peaibHblX Npoyeccos u
A81eHULL.
TexcToBbIe 3a1a4n

e  Pewamb npocmovle U CLONCHbIE 3A0QYlU PA3HLIX MUNOS, d MAKHCEe 3A0a4u NOBbIULEHHOU
mMpyoHOCmu,

®  UCNONL308aMb  PA3HBIE KPAMKUE 3aNUCU KAK MOOenu MeKCMmo8 CILONCHbIX 3a0ay OJisl
NOCMPOeHUs NOUCKOBOU CXeMbl U peuleHus 3a0ay,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ay (om mpebo8aHus K YCi08U0 U om
YCR08Us K mpebo8anuio);

®  MOOENUPOBaAmsb PACCYHCOEHUsSI NPU NOUCKE PEULEHUsL 3A0aY ¢ NOMOWbIO PAagh-cxembl;

®  8bI0ENAMb IMANBL PEULeHUS 3A0AUU U COOEPAHCAHUE KAHCO020 IMAana,

®  UHMEpPNPemupo8ams BbIYUCIUMENbHbIE Pe3VIbMampl 6 3a0aue, UCCLed08amb NOJYYEeHHOe
peuwierue 3a0ayu;

®  GHANU3UPOBATL BCEBO3MOJCHBIE CUMYAYUU B3AUMHO20 DACHONIONCEHUS 08YX 00BLEKMOo8 U
UBMEHEeHUe UX XAPAKMEPUCTUK NPU COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, pacCmosiHue) npu
peweHuu 3a0ay Ha 08udCeHUe 08YX 00BEKMO8 KAK 8 0OHOM, MAK U 8 NPOMUBONOLONCHBIX HANPABIIEHUSX,

®  UCCIe008amMb  BCEBO3MOMNCHBIE CUMYAYUU NPU DeuleHuu 3a0ay Ha O08UdCeHUue Nno pexe,
PAaccmMampusams pasHvle CUCHeMbl Omcyema,

®  pewamsb pazHooOpaszHble 3a0aUl «HA 4acmuy,
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® pewams u 000CHOBVIBAMb CBOE peuleHue 3a0ay (8blOeNsimb MAMeMAmu4eckKyrw OCHO8Y) Ha
HAX0XCOEeHUe Yacmuy YUCia U Yucia no e20 4acmu Ha OCHO8e KOHKPEMHO20 CMbICAd Opoou;

®  0cosHagamb U OOBACHAMb UOECHMUYHOCMb 3A0aY PA3HLIX MUNO0G, CEA3LIBAIOUUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUJCEHUe), GblOeNAmb MU BENUYUHbL U OMHOUWEHUS MeXHCOY
HUMU, NPUMEHAMb UX NPU peuleHUuU 3a0ay, KOHCMpPYupo8ams cOOCMEeHHble 3a0a4ll YKA3aHHbIX MUNO8.
B noBce1HeBHO# KU3HU U MPU U3YYEeHUH IPYTUX MPEIMETOB:

®  guidenamb Npu peulenul 3a0ay XapaKkmepucmuku paccCMampueaemou 6 3adave cumyayuu,
OMIUYHBIE OM PeanbHbIX (Me, Om KOMOPbIX aOCmMpasuposalucy), KOHCMpPYUposams Ho8ble CUMYayu ¢
Yuemom dMmux Xapakmepucmuk, 6 4ACMHOCMU, NPU peuleHuu 3a0ay HA KOHYEHmpAayuu, Y4umoleams
HIOMHOCMb 8eujecmad;

®  pewamv U KOHCMPYUPOBAMb 3a0a4i HA OCHOBE PACCMOMPEHUS PEAlbHbIX CUMyayutl, 6
KOMOPbIX He mpebyemcst MOUHbII GbIYUCTUMENbHBLI Pe3YIbmam,

®  pewams 3a0auu HA OBUNCEHUE NO PeKe, PACCMAMPUBAsL PA3HbLE CUCTEMbl OMCYemd.
Harasignass  reomerpusi
I'eomeTpuueckue purypol

o [3enekams, UHMEPNPEMUPOBAMb U NPeodpPaA306bleaAMb UHDOPMAYUIO O 2e0MEeMmPUdecKUx
Queypax, npedcmasieHHyI0 Ha YepPmedtcax;

®  uz0bpadicams uzyuaemvie pusypvl om pyKu U ¢ NOMOWBIO KOMALIOMEPHBIX UHCIPYMEHMOB.
HN3mepeHus 1 BoIYMCIEHUS

®  GLINOAHAMb UMEpeHUe ONUH, PACCMOAHUL, BEIUYUH Y208, C NOMOWbIO UHCIMPYMEHMO8 O
usMepeHuil OUH U y2ios;

®  GLIUUCTAML  NIOWAOU — NPAMOY2OIbHUKOS,  KEAOpamos,  00beMbl  NPAMOY2O0NbHbIX
napasnenenuneoos, Kyoos.
B noBceiHeBHOI KH3HU U MPH U3YYeHUH IPYTUX MPEIMETOB:

®  GLIUUCTAMb PACCMOSHUSL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUsX, NIOWAOU YYACMKOS
NPAMOY20TIbHOU opMbl, 00BEMbl KOMHAM,

®  BBLINOAHAMb NPOCMeEUUUE NOCMPOEHUs HA MECIHOCIU, He0DX0OUMbLE 8 PEeAlbHOU HCUSHU,

®  OyeHUBamb pamepwvi peabHblX 00BEKMO8 OKPYIHCAIOUe2o MUpd.
HcTopusi MaTeMaTHKHU

o Xapaxmepuzoeamv 6K1A0 GbLOAIOWUXCS MAMEMAMUKOS 68 PA3GUMUE MATMEMAMUKU U UHBIX
HAYYHBIX 0Onacmell.

BoinyckHuk HayuuTes B 7-9 kiaccax (VI HCIIOJIb30BAHUS B NIOBCEIHEBHOI KU3HU M 00ecrnedeHus
BO3MO’KHOCTH YCIICIIHOT0 MPOJO0JIKeHUs1 00pa3oBaHus Ha 02a30BOM YPOBHE)
DJIEeMEHTBI TEOPHH MHOKECTB H MATEMATHYECKOM JTIOTUKH

e OrmnepupoBaTh Ha 0a30BOM YpOBHE TOHSTHUSAMM: MHOXECTBO, 3JEMEHT MHOXKECTBA,
MOJIMHO>KECTBO, MPUHA/ITICKHOCTb;

®  33/1aBaTh MHOYKECTBA MIEPEUUCIECHUEM UX DJIEMEHTOB;

® HaXOJUTh [lepeceyeHne, 00beJMHEHNE, TOJIMHOKECTBO B IPOCTEHIINX CUTYaIUIX;

e omepupoBaTh Ha 0a30BOM ypOBHE IMOHATUSMHU: OINpENEIeHUEe, aKcHuoMma, Teopema,
JI0Ka3aTelbCTBO;

® [IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI [T TOATBEPKICHUS CBOMX BbICKa3bIBaHUI.
B noBceHeBHOM KU3HU M NIPU U3yYeHUM APYTUX MpeIMETOB:

®  HCIIOJIb30BATh Ipaduyeckoe MpeACcTaBIeHUE MHOXKECTB ISl OMUCAHUS pPeaIbHBIX MPOLECCOB
U SIBJICHUM, TIPU peIIeHUH 3a/1a4 JPYTUX Y4eOHbIX IPEIMETOB.
Yuciaa

e OrnepupoBaTh Ha 0a30BOM YpOBHE TMOHATUSAMHU: HATypaJbHOE YHCIO, II€JI0e YHCIIO,
OOBIKHOBEHHAas! APoOb, NecATHYHAs JpoOb, CMEIIaHHas Jpo0b, pallMOHATIbHOE YHMCIIO0, apu(METHUECKHA
KBaJIpaTHbBIN KOPEHb;

®  CINOJIB30BAaTh CBOMCTBA YUCEI U MPaBUia JEHCTBHUI IPHU BBIIIOJHEHUH BBIYMCICHUN;
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®  JCIOJIb30BaTh MPHU3HAKH JAETUMOCTH Ha 2, 5, 3, 9, 10 npu BBIMOTHEHUN BBIYUCICHUN U
PELIEHNH HECIIOXKHBIX 3a/1a4;

®  BBINOJHATH OKPYIJIEHHE PALMOHAIBHBIX YHCEJ B COOTBETCTBUHU C IIPABUIIAMU;

®  OLIEHMBATh 3HAYEHHE KBAPATHOTO KOPHS U3 MOJIOKHUTEIBHOTO LIEJIO0r0 YUCIIa;

®  pacno3HaBaTh palMOHAJIbHBIEC U HPPALMOHAJILHBIE YHCIIA;

e  CpaBHUBATh YKCIA.

B noBceHeBHOM KU3HU M IPU U3YYeHUM APYTUX NPeIMeETOB:

®  OLIEHMBATh PE3YJIbTAThI BHIYMCIECHUH MIPU PELICHUH IPAKTUUECKUX 3a]a4;

®  BBINOJHATh CPABHEHUE YUCEIl B PEATIbHBIX CUTYaLMSIX;

®  COCTaBJIATH YHMCJIOBBIC BBIPAXKEHUS NPH PELICHUM MPAKTUUECKUX 3a7ad U 3a4ad U3 JAPYIux
y4eOHBIX TPEAMETOB.

ToxnecTBeHHBbIE IPe0Opa30BaHus

¢  BHINONHATE HECTOXKHBIE TPEOOPA30BAHUS JIs1 BBIYMCICHHUS 3HAYCHUI YMCIIOBBIX BBIPAKECHUH,
COJIEprKallNX CTENEHU C HATYpaJbHBIM [10KA3aTEIEM, CTEIIEHH C LEJIBIM OTPULIATEIbHBIM IIOKA3aTENIEM;

e  BBLIIOJHATh HECIOXKHbBIE NPeoOpa3oBaHUSl ILEJIBIX BBIPAXKEHUI: pacKpbIBaTb CKOOKH,
IPUBOJUTH MOJOOHBIE CIIaraeMble;

®  HCHONB30BaTh (OPMYIIBI COKPALICHHOTO YMHOXEHHS (KBaapaT CyMMBI, KBaJIpaT Pa3HOCTH,
Pa3HOCTh KBAIPATOB) ISl YIIPOILEHUS BRIYMCIICHUN 3HAUYCHUN BBIPAKCHUI;

®  BBLIIOJHATh HECJIOXKHBIE MpeoOpa3oBaHUs APOOHO-JIMHEHHBIX BBIPAKEHUN U BBIPAXKEHUN C
KBaJIpaTHBIMU KOPHSIMHU.

B noBceHeBHOM KU3HU M IPU U3YYeHUH JPYTUX NPeIMeETOB:

®  [IOHMMAaTh CMBICJ 3allUCH YHUCIIA B CTAHJAPTHOM BUJIE;

e  OmepupoBaTh Ha 6a30BOM YpOBHE MOHATHEM «CTaHAAPTHAs 3aHCh YUCIIAY.
YpaBHeHusI U HePaBEeHCTBA

e OmnepupoBarb Ha 6a30BOM ypOBHE MOHATUSAMU: PABEHCTBO, YHCIOBOE PAaBEHCTBO, YPABHEHUE,
KOPEHb YPaBHEHUS, pEIIEHNE YPaBHEHUS, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIEHNE HEPABEHCTBA;
IIPOBEPSATH CIIPABEAJIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JINHEHHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASAIIUECS K JINHEHHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JINHENHBIX YPaBHEHUI, HEPABEHCTB;

HPOBEPSATH, ABIAETCS JIM JAHHOE YUCIIO PEILICHHEM ypaBHEHUs (HEPaBEHCTBA);
pelaTh KBaJpaTHbIe YpaBHEHUS 110 (hopMysie KOpHEH KBaJpaTHOTO YPaBHEHUS;

e  1300pakaTh pelIEHUs] HEPABEHCTB U X CHCTEM Ha YMCIIOBOM MPSMO.

B noBceHeBHOM KU3HU U NIPU U3YYeHHUH JPYTUX NPeAMETOB:

®  COCTaBJIAThH U PEIIATh JIMHEHHbIE YPaBHEHHUS [P PEIICHUH 3a]1a4, BOSHUKAIOIINUX B APYTUX
y4eOHBIX MpeIMETaX.
DOyHKIUH

e Haxonute 3HaueHHe QyHKIUU 10 33JaHHOMY 3HaYEHHIO apIyMEHTa;

®  HAXOJWTh 3HAUEHHE apryMEHTa 110 3aJJaHHOMY 3Hau€HUI0 (QYHKIIMU B HECIOKHBIX CUTYaIUsX;

®  ONpeneNsTh MOJOKEHHE TOYKHU [0 €€ KOOpPAMHATaM, KOOPAUHATHI TOUKU I10 €€ MOJO0KEHUIO
Ha KOOPJMHATHOM MJIOCKOCTH;

e 10 rpaduKy HaxOJUTh OOJIACTH OIpPENEICHUs, MHOXXECTBO 3HAYEHWH, HYIU (QYHKIUH,
POMEXYTKHU 3HAKOIOCTOSHCTBA, MMPOMEXYTKH BO3pacTaHHUs M yObIBaHUS, HaHOOJIbIIee U HaUMEHbIIEEe
3HaueHus HyHKIUY;

®  CTPOMTH IpadUK JTUHEHHON QYyHKINH;

® [IpOBEpATh, SBISETCS JM JaHHBIM rpaduk rpadukoM 3amaHHOW (yHKUMU (JTMHEWHOM,
KBaJJPaTUYHON, 0OpaTHOM MPOMOPIUOHAIBHOCTH);

e  OmpeneisaTh NPUOIMKEHHbIE 3HAUE€HUSI KOOPAUHAT TOYKHU NepecedeHus rpadukoB GpyHKIUIH;

e onepupoBaTb Ha 0a30BOM YpOBHE MOHSATHSAMH: IOCIEAOBATEIbHOCTh, apudmeTuyecKas
IIpOrpeccusi, FeOMeTprUIecKasl pOrpeccus;
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e  pewath 3a/a4M Ha IPOTPECCUH, B KOTOPBIX OTBET MOKET OBITh MOJY4YEH HENOCPEICTBEHHBIM
nojcueToM 0e3 mpuMeHeHHus HopMy.
B noBceHeBHOM KU3HU M NIPU U3yYeHUM APYTUX NPeIMeETOB:

®  HCMOJIB30BaTh TPapUKH PEATbHBIX MPOIECCOB M 3aBUCHMOCTEHN IS OTPEACTICHUS UX CBOUCTB
(HauOonplIME ¥ HAMMEHBIIME 3HAYEHMs, IPOMEXYTKHM BO3pacTaHMs M yObIBaHUsS, O0JIacTH
HOJIOKHUTEIbHBIX U OTPULIATEIbHBIX 3HAYCHUH U T.11.);

®  UCNOJb30BaTh CBOICTBA JIMHEHHON (yHKUMH U ee TpaQuK MPH PELIeHWH 3a1ad U3 IpYyrux
y4eOHBIX TPEAMETOB.
CraTncTHKa M TeopHus BepOSTHOCTe

e lmerp npencTaBieHHE O CTATUCTHUECKUX XAPAKTEPUCTHKAX, BEPOATHOCTH CIy4alHOTO
cOOBbITHSI, KOMOMHATOPHBIX 3a]a4ax;

e pemiath NMpOCTEHIINE KOMOMHATOPHBIC 33Ja4d METOAOM HPSIMOTO M OPraHHU30BAHHOTO
nepedopa;

®  [IPEICTaBIATH JaHHbIE B BU/E TAOJIUL, TUarpaMM, rpadukos;

e  ypTaTh HUHGOPMAIIHIO, TPEACTABICHHYIO B BUE TaOIHIIbI, AMArpaMMBbl, rpaduka;

®  OIpeneisITh OCHOBHBIE CTATUCTUYECKHUE XapaKTEPUCTUKHU YHUCIOBBIX HA0OPOB;

®  OLIEHUBATh BEPOSATHOCTH COOBITHS B IPOCTEHILINX CIyYasx;

®  UMETh [IPEJICTABICHHUE O POJIU 3aKOHA OOJIBIINX YKMCEI B MACCOBBIX SIBJICHUSX.
B noBce1HeBHOM KU3HU M NIPU U3YYeHUM APYTUX NPeIMeTOB:

®  OIICHUBATh KOJIMYECTBO BO3MOKHBIX BAPMAHTOB METOJIOM Iepedopa;

®  UMEeTb [IPEJCTABICHHUE O POJIM MPAKTUYECKHU JTOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUH;

® CpaBHUBAaThb OCHOBHbBIE CTATUCTHUECKHUE XapPAKTEPUCTUKHU, ITOITYYEHHbIE B IIPOLECCE PELICHUS
IPUKIIAIHON 3a/1a4M, U3YUEHUsI PEAJIbHOTO SIBJICHMS,;

®  OIICHUBATh BEPOATHOCTh PEANIbHBIX COOBITUI U SIBJCHUN B HECJIOKHBIX CUTYaLlUsX.
TexcToBbIC 3a70a4N

e Pemare HecI0XKHbBIE CIOXKETHBIE 33714 Pa3HbIX TUIIOB Ha BCe apu(pMETHUECKHUE AEHCTBUS;

® CTPOUTH MOJIENIb YCIOBMA 3ajaud (B BUAE TaOJMIIBI, CXEMbl, PUCYHKA WM YpaBHEHHs), B
KOTOPOM JJaHbl 3HAYEHHUS ABYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMUYUH, C LEJIbIO TIOUCKA PEILIEHUs 3a7a4u;

®  OCYLIECTBIATH CIOCOO MOMCKA PELIeHUs 33/1a4M, B KOTOPOM PACCYKAECHUE CTPOUTCS OT
yCIIOBUS K TPeOOBAHUIO WJIM OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IUIAH pEIleHUs 3a/1auH;

e  BBIJENATH ATAlbl PELICHUS 3a/1a4H;

®  HHTEpHPETUPOBATH BBIUMCIUTEIbHBIE PE3YIbTAThI B 33/1a4€, UCCIIEI0BATh MOJIYyYEHHOE
pellIeHne 3a1a4n;

e  3HATh pa3IU4Me CKOPOCTEN 00BEKTA B CTOAYEH BOJIE, IPOTHUB TEUEHUS U TI0 TEUEHUIO PEKHU;

e  pemlaTh 33Jja4u Ha HAXOXKJECHUE YaCTH YHCiIa U YUCIIa 110 ero 4acTH;

e  pemiarth 3a/a4M pa3HbIX TUIOB (Ha padOTy, Ha MOKYIKHU, Ha JBU)KEHUE), CBS3BIBAIOIINX TPU
BEJIMYMHBI, BBIICISITh OTH BEIMYMHBI U OTHOIICHHUS MEXTy HIMH;

®  HaxOJUTh INPOLEHT OT YKCIIA, YUCIIO 110 MPOLEHTY OT HEr0, HAXOIUTh MPOLIEHTHOE CHUKEHHE
WY TIPOLIEHTHOE MOBBILICHUE BEINYHMHBI,

®  peuaTh HECJIOXKHbIE JIOTHYECKUE 3a/1a4l METOZOM PACCYKIEHUH.
B noBceHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NpeIMETOB:

®  BBIJIBUTATh TUIIOTE3bl O BO3MOXKHBIX NPEIEIbHBIX 3HAYCHHUAX HCKOMBIX B 3a/lau€ BEIUYHH
(lenatp NPUKUAKY).
I'eomerpuueckue purypsi

e  OmnepupoBatrh Ha 6a30BOM YpOBHE MOHATUSMU T€OMETPUUYECKUX (DUTY;

e  u3BJEKaTh MH(OPMAIMIO O TEOMETPUUECKUX (PUTYypax, MPEACTAaBICHHYIO Ha YepTexkax B
SIBHOM BH/IE;

®  PUMEHSATH JUIA PELIeHUs 3a]jad TeoMeTpuYeckue (PaKThl, €CIIU yCIOBUS UX TPUMEHEHHS
3aJaHbl B IBHOH (opme;
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e  pelaTh 33Ja4u Ha HaXOXKAECHUE FeOMETPUYECKUX BEJIMUUH 110 00pa3laM WK aIrOpUTMaM.
B noBcenHeBHOM KU3HHU M NIPU U3YYEHUH APYTUX NPEIMETOB:

® UCNONb30BaTh CBOMCTBA TI'EOMETPUYECKUX (QUIyp Ul pelleHus TUIIOBBIX 3ajad,
BO3HMKAIOIIKX B CUTYyalUAX [IOBCEIHEBHOW JKU3HMU, 3a7a4 IPAKTUYECKOI0 COACPIKAHNUS.
OTtHowmennst

e OmnepupoBarb Ha 0a30BOM YypOBHE TOHSATHSIMHU: PaBEHCTBO (UTryp, paBHbIE (UTYDBI,
PaBEHCTBO TPEYTrOJIbHUKOB, IMApaJUICIBbHOCTh IPSIMBIX, NEPHEHAUKYISPHOCTb HPSAMBIX, YIJVIBI MEXIY
IPSIMBIMU, IIEPIEHANKYJIISAP, HAKIOHHAS, IPOEKLIUS.
B noBceqHeBHOM KM3HH M NIPU U3YYEHUH APYIHX NIPEIMETOB:

®  JCIIOJIB30BaTh OTHOILICHMs JUIS PELICHUs INPOCTEUINMX 3a1ay, BO3HUKAIOIUX B PEAIBHOU
JKU3HU.
HN3mepenus u BbIYMCICHUS

e  DBbIIONHATE U3MEPEHUE NJIMH, PACCTOSHUMI, BEJIMYHH YIJIOB, C IIOMOIIbI0 HHCTPYMEHTOB JUIS
WU3MEPEHU JIUIUH U YIJIOB;

® QpUMEHATHh (OPMYIbI IIEpUMETpa, IUIOMAAN U 00beMa, IJIOLa1 MOBEPXHOCTH OTAEIbHBIX
MHOTOTPaHHMKOB IIPU BBIYUCIICHUAX, KOTA BCE JAHHBIE UMEIOTCS B YCIIOBUU;

e npuMmeHiATh Teopemy lludaropa, 0a30Bble TPUTOHOMETPHUECKHE COOTHOILICHHS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUMI, TJIOIIAICH B IPOCTENIINX CIydasX.
B noBceqHeBHOM )KM3HU M NIPU U3YYEHUH APYIHX NIPEIMETOB:

®  BBIUHCIATH PACCTOSIHUS HAa MECTHOCTH B CTAHJAPTHBIX CUTYyalUAX, IUIOIIAJN B MPOCTEUIINX
CITydasix, IPUMEHATH (POPMYJIBl B POCTEHIINX CUTYAIUSIX B TOBCEAHEBHOM KU3HHU.
I'eomeTpnyeckne nocTpoeHust

e 3o0paxkaTh THUIOBbBIE TUIOCKUE (UTYPHI U (QUTYPBI B IPOCTPAHCTBE OT PYKU U C NOMOUIBIO
MHCTPYMEHTOB.
B noBcenHeBHOM KU3HU M IIPH U3YYCHUH APYTHX NPEIMETOB:

®  BBINOJIHATH IPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOIMMBbIE B PEAJIbHOM JKU3HU.
I'eomeTpuueckne npeodpazoBaHus

e  Crpouth purypy, CHMMETPUUHYIO JaHHOH (PUType OTHOCHUTENIEHO OCHU M TOUYKH.
B noBcenHeBHOM KU3HHU M IPH U3YYCHUH JPYTUX NPEIMETOB:

®  pacno3HaBaTh JIBUJKEHUE OOBEKTOB B OKPYKAIOILIEM MUDE;

®  pacno3HaBaThb CUMMETPHUYHBIE (PUTYPBI B OKPYXKAIOIIEM MUPE.
BekTopb! M KOOPAMHATHI HA IVIOCKOCTH

e OmnepupoBaTh Ha 6a30BOM YpOBHE NMOHSTHUSIMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YMCIIO, KOOPAUHATHI HA IIJIOCKOCTH;

®  OmnpenensTh NPUOIMKEHHO KOOPAMHATHI TOUKH MO €€ U300pakeHNI0 Ha KOOPAUHATHOMN
IIJIOCKOCTH.
B noBcenHeBHOM KU3HU M NIPH U3YYEHUH APYTUX NPEIMETOB:

®  JCIOJI30BaThb BEKTOPHI Ul PELICHUs IPOCTEHINUX 3aJay Ha OIpPEIEIEHUE CKOPOCTH
OTHOCHUTEIIBHOTO JIBHYKEHUS.
Hcropust MaTeMaTuKH

e OmnucheiBaThb OTAEIbHBIE BBIJAIOLIUECS PE3YJIBTAThl, IIOJYyYEHHBIE B XOAE pPAa3BUTHUSA
MaTE€MaTHUKHU KaK HayKH;

e  3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OT€YECTBEHHON U
BCEMHUPHOH UCTOPHEN;

e [IOHHMMAaTh POJIb MATEMATUKH B pa3BuTun Poccun.
Mertoabsl MaTeMaTUKH

e BpiOupare noaXonAmMHA  HM3YYEHHBIM METOA  JUIs  pELIeHHs U3YYCHHBIX  THIIOB
MaTeMaTUYECKUX 3a7ay;

e [IpuBonuts IIPUMEPBI MaTEMaTHYECKHUX 3aKOHOMEPHOCTEN B OKpY>Karolen
JIEHCTBUTEIILHOCTHU U IPOU3BEACHUAX UCKYCCTBA.
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BbInyCKHHUK MOJYYHUT BO3MOKHOCTh HAYUYUThCS B 7-9 Kiaccax 1Jis o0ecredeHusi BO3MOKHOCTH
YCHELIHOTI0 NPO0JIKeHNsI 00pa3oBaHusi HA 0a30BOM M YIJIy0JIeHHOM YPOBHSIX
DJIeMEeHTbI TEOPUH MHOKECTB M MAaTeMaTH4YeCKOi JIOTHKH

e Onepuposamv  noHAmuAMU:  onpedeneHue,  meopemd,  aKCUOMA,  MHOICECHEO,
Xapakmepucmuky MHOJICECMBA, dNeMeHm MHOXMCECMEa, nycmoe, KOHe4yHoe U 6eCKOHeuHOe MHONCEeCEO,
HOOMHOICECMBO, NPUHAONEIHCHOCTb, BKIIOYEHUE, PABEHCINBO MHOICECNE,

®  U300padcamb MHOJNCECMBA U OMHOUEHUE MHOICECE C NOMOWbIO KpY208 Jiinepa;

® onpedenamov NPUHAONEIHCHOCMb INEMEHMA MHOHCECmBY, 00beOUHEeHUuI0 U nepecevyeHuro
MHOJICECmS8,

®  300a8amb MHONCECMBO C NOMOWBIO NEPEYUCTEHUS INEMEHMOB, CTO8ECHO20 ONUCAHUSL,

® onepupogeamv NOHAMUAMU. BbICKA3bIGAHUE, UCMUHHOCMb U JIOJICHOCMb GbICKA3bIBAHUA,
ompuyanue B6bICKA3bIBAHUL, ONepayuu HAao 6bICKA3bIBAHUAMU: U, UTU, He, YCIOBHble GblCKA3bIBAHUS
(umnauxayuu);

®  CMPOUMb GbICKA3LIBAHUSA, OMPUYAHUS BbICKA3LIBAHUL.
B noBceiHeBHOM KU3HU U IPH U3YYEHUH APYTUX NPeAMETOB:

®  CmMpoums YeNnouKU YMO3IAKIIOUEHUL HA OCHOBE UCNONIb308AHUS NPAGUTL IOCUKU,

®  UCNONL306AMb MHONCECMBA, ONEPayul ¢ MHOJCECMEAMU, UX epaguueckoe npeocmasieHue
OJ1s1 ONUCAHUSL PEATIbHBIX NPOYECCO8 U AGNEHUIL.
Yuciaa

e  Onepuposamb NOHAMUAMU: MHONICECMBO HAMYPAIbHBIX YUCETL, MHOJICECEO YeablX HUcel,
MHOJICECB0 PAYUOHANILHBIX YUCEeN, UPPAYUOHALHOE HYUCTLO, KBAOPAMHBI KOPEHb, MHOICECHBO
0eticmeUmenbHblX Hucel, 2eoMempuyecKkas UHMepnpemayusi HAmypaibHblX, YenvlX, PayUOHANbHBIX,
oeticmeumenbHvlX Yucei,

®  NOHUMAaMmMb U 0OBACHAMb CMBICA NOZUYUOHHOU 3aNUCU HAMYPATLHO20 YUCA,

®  GLINONHAMb BLIYUCIEHUA, 6 MOM UYUCIe C UCHONb306AHUEM NPUEMOS PAYUOHANbHBIX
8bIYUCTECHUU,

®  BLINOIHAMb OKPY2NEHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHANLHBIE U UPPAYUOHATbHBIE YUCIA,

®  NpPeocmasnAms payUoOHAIbHOE YUCTIO 8 8U0e 0eCAMUUHOU Opoou

®  ynopadouuUsams YUCIA, 3aNUCAHHbBIE 8 8UOe OObIKHOBEHHOLL U OeCAMUYHOL OpOOU;

e naxooums HO/[ u HOK uucen u ucnonv3o6ams ux npu pewienuy 3a0ay.
B noBceiHeBHOI KU3HU U PH U3YYEHUHU IPYTUX NPeAMETOB:

®  NPUMEHAMb NPABULA NPUOIUNCEHHBIX GLIYUCTEHUL NPU PeUleHUU NPAKIMUYECKUX 3a0ay u
peutenuy 3a0a4 Opy2ux yueOHvix npeomMemos;

®  BLINOIHAMb CPAGHEHUE PEe3VIbMAMO8 8bIYUCIEHUN NPU PeUleHUU NPAKMUYECKUX 3a0ay, 8 MoM
yucne npUOIUNCEHHBIX GIYUCTEHUL,

® cocmasenams U OYEHUBAMb YUCTI0BbLE GbIPANCEHUS NPU PeUleHUU NPAKMUYEeCKUX 3a0ad U
3a0ay uz Opyeux y4eOHvIX npeomemos;

®  3anucvlBamb U OKPYIAMb YUCL08ble 3HAYCHUS PEaNbHbIX GENUUUH C UCNONb308AHUEM PA3HbIX
cucmem usMepeHusl.
ToxnecTBeHHBbIEC IPe0OPa30BaAHUA

o  Onepuposamv NOHAMUAMU CMENeHU C HAMYPATbHLIM NOKA3amenem, CmeneHu ¢ yeavim
ompuyamenbHbiM NOKA3amenem,

®  GLINOIHAMb NPEOOPA30EAHUS YENbIX BbIPANCEHUI: 0ClICMBUSL ¢ OOHOUNEHAMU (CLOJICEHUe,
8blYUMAHUe, YMHOJICEHUE), OeUCMEUs C MHO20UIEHAMU (CTI0JICEHUe, 8bIYUMAaHIe, YMHOJICEHUE),

®  GLINONHAMb PA3NIONCEHUE MHOSOUNEHO8 HA MHOMNCUMENU OOHUM U3 CNOCODO08: GblHeceHue 3a
CKOOKY, epYNNUpOBKa, UCNONb308aHUE POPMYI COKPAUJEHHO20 YMHONCEHUS,

®  gvlOenAMb KBAOPAM CYMMbl U PAZHOCMU OOHOUIEHO8,

®  pacKuaovbl8amsv HA MHONCUMENU KBAOPAMHbIU MPEXUIeH,

19



®  GLINOAHAMbL  NPeodPA308AHUS  BLIPANCEHULl,  COOepIHCAWUX — CMEeneHu ¢ Yeablmu
OMpUYamenbHbIMU NOKA3AMeNAMU, Nepexooums Om 3anucu 6 uoe CmeneHu ¢ YeavlM OmpuyamenrbHuim
nokazamesnem K 3anuUcl 8 guoe opoou;

®  BLINONHAMb NPeoOPA308aHUsL OPOOHO-PAYUOHANBHBIX BbIPAJICEHUN: COKpaujeHue opoobell,
npusedeHue aneedpauyeckux o0pobell K o0weMy 3HAMEHAmeno, CIONCeHUe, YMHOJCeHUe, OelleHue
aneebpaudeckux opobel, 803gedeHue aneedbpauieckol Opoou 8 HamypaibHylO U Yeayo ompuyamenbHyo
cmenemy;

®  BBINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX KBAOPAMHbIE KOPHU,

® guidenamb KEAOpam CyMMbl UIU PA3HOCMU OBVUIEHA 6 BbIPAINCEHUSX, COOEPHCAUUX
K8aOpammubvle KOpHU,

®  BBINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHULL, COOEPIHCAUUX MOOYTb.
B noBce1HeBHO# KU3HU U MPU U3YYEeHUH IPYTUX MPEIMETOB:

®  BBLINOIHAMb NPEOOPA308AHUS U OCUCMEUSL C YUCTAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8U0e;

®  GLINOAHAMbL NPeodPA306aAHUS AN2eOPAUYECKUX BBIPANCEHULl NPU peleHuUu 3a0ad Opyeux
YueOHbIX npeoMemos.
YpaBHeHUs] 1 HEPABEHCTBA

o  Onepuposamb NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb VYPAGHEHUs, peuleHue
HepaseHcmea, pPAasHOCUIbHbIE YPAGHEHUs, 001acmb onpeoeiienus YpaeHeHus (Hepasencmed, CUcCmembl
VPABHEHUIl UNU HEPABEHCME);

® pewamv JUHEUHbIE VPABHEHUSI U YVPAGHEHUs, CE00UMble K JUHEUHbIM C HOMOWbIO
MOACOECMBEHHBIX NPEOOPA308AHULL,

®  pewams KAOPAMHblE YPAGHEHUS. U YPAGHEHUS, CBOOUMble K KE8AOPAMHBIM C NOMOWbIO
MOANCOECMBEHHBIX NPEOOPA308AHULL,

®  peuwamsb OpOOHO-TUHENHbIE YPABGHEHUSL,

e pewams npocmetiuiue UppAYUOHATbHBIE YpasHenus euoa [ f (x) =a, \/ f (x) = \/ g (x) ;

®  pewams ypasHeHus 8U0a X" =a X

®  pewams YpagHeHUs CNOCOOOM PA3NONCEHUSI HA MHONCUMENU U 3AMEHbl NePeMEeHHOLL,

®  UCNONBL308AMbL MEMOO UHMEPBANo8 OJisi peuleHus yeavlx U OpOOHO-PAYUOHATLHBIX
Hepagencma,

®  pewams NUHEliHbIE YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

®  pewams HeCl0JCHblE K8AOPAMHbIE YPAGHEHUS C NAPAMEMPOM,

®  pewams HeClONHCHbLE CUCEMbL TUHELIHBIX YPABHEHUll ¢ NApAMempamu;

®  pewams HeClONHCHbLE YPAGHEHUS 8 YeETIbIX YUCTAX.
B noBce1HeBHO¥ KU3HU U MPH U3yYeHUH IPYTUX MPEIMETOB:

®  cocmasname U peulams JUHeliHble U K8aopamubsle YpasHe s, YpaeHeHUs, K HUM C800auuecs,
cucmemvl TUHEUHbIX YPAGHEHUL, HepaABeHCME NPU peleHUl 3a0ay Opy2ux y4eOHbIX npeomemos;

®  GLINONHAMb OYEHKY Npasoonoo0obuUsl pe3yibmamos, Nnoay4aemMvlX npu peuleHuu JUHEeUHbIX U
K8AOPAMHBIX YPAGHEHULl U CUCMeM JTUHEUHbIX YPAGHEeHUll U HepaBeHCmE Npu peueHuu 3a0ad Opyeux
VueOHbIX Npeomemos;

®  guLIOUpamMb COOMEEMCMEYIOUUE YPABHEHUS, HEPABEHCMBA UNU UX CUCEMbl OJisL COCMABIeHUs
Mamemamuyeckol Mooenu 3a0aHHOL PeanbHOl CUMYayuu Uiy NPUKIAOHOU 3a0a4u,

®  yMemb UHMEPNPEemupoeamsv MNOJNYYEHHbIN NPU pPeueHUuUu YPAGHeHUs, HEPAGeHCmed Ulu
cucmembl pe3yibmam 8 KOHMeKcme 3a0aHHOU PeanrbHOU CUMYayul Ui NPUKIAOHOU 3a0ayu.
DOyHKIUHA

o  Onepuposamv NOHAMUAMU. DYHKYUOHATbHAS 3ABUCUMOCTb, (QYHKYUA, paguk @yHKyuu,
CnocooOwl 3a0aHusi YHKYUU, apeymeHm u 3HaueHue QYHKyuu, ooaacms onpeoenenusi U MHONCeCmeo
3HAYeHUl QYHKYuU, HYIU QYHKYUY, HPOMENCYMKU 3HAKONOCMOSAHCMBA, MOHOMOHHOCMb (QYHKYUU,
YemHOCMb/HeUemHOCMb (DYHKYUU,
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® cmpoumv epaghuku AUHEUHOU, K8AOPAMUYHOU (DYHKYUL, 0OpaAmHou NponopyuoOHaIbHOCMU,
vy =~y =3 y=|x|;
X+b

® Ha npumepe K8AOPAMUYHOU (HYHKYUU, UCNONb3086AMb Npeobpazosanus spaguxa QyHKyuu
y=F(x) o2 nocmpoenus epaghuxos pynxyuii y = af (kx +b)+c ;

®  Ccocmasnamv YPAaGHeHUs NPAMOU NO 3A0AHHLIM YCIOBUAM. NPOX00Auell yepes 06e MouKu C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAuell Yepe3 OaHHYI0 MOYKY U NAPALIeNbHOU OAHHOU NPSAMOU,

®  uccredosams QYHKYUIo no ee epapuxy;

®  HAXOOUMb MHOMCECMB0 3HAYEHU, HYIU, NPOMENCYMKU 3HAKONOCNOAHCMEA, MOHOMOHHOCMU
K8AOpamuuHoU Qynkyuu,

® onepupoéamv  NOHAMUAMU.  NOCIEO08AMENbHOCMb,  APUGMemUeckas  npocpeccus,
2eomempuieckas npocpeccusl;

®  pewiams 3a0auu HA APUPMEMUYECKVIO U 2EOMEMPULECKYI0 NPOCPECCUTO.
B noBce1HeBHO# KU3HU U MPU U3YYEeHUH IPYTUX MPEIMETOB:

®  ULIIOCMPUPOBATb C NOMOWBIO 2PAPUKA PEANbHYIO 3A6UCUMOCHb UTU NPOYECC NO UX
XapakmepucmuKkam,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU (DYHKYUU NPU peueHuy 3a0ay u3 opyeux
VueOHbIX NpeoMemos.
TekcToBbIe 3a1a4n

e Pewamb npocmoule u CL0JHCHBIE 3A0a4U PA3HBLIX MUNOE, A MAKICe 3a0a4U NOBbIULEHHOU
MpyoOHOCMU,

®  UCNONL308aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CIONCHBIX 3a0ay Ois
NOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  paziuuames MOOeib MeKCma U MOOelb peueHus 3a0a4u, KOHCMpyuposams K 0OHOU MOOenu
PeUer sl HeCONACHOU 3a0adu pasHble MOOeIu MeKCma 3a0adu;

®  3HAMb U NPUMEHAMb 00a CNOCObA NOUCKA peuleHust 3a0ad (0m mpebosanus K YCio8uio u om
yenosusi K mpebosanuio);

®  MOOenUposamsv paccyiHcoeHusi npu NOUCKe peuetus 3a0ay ¢ NOMOWbIO 2pagh-cxemvi;

®  GblOENAMb IMANDL PeUleHUsl 3a0aUU U COOEPAHCAHUE KAHCO020 dIMANA,

®  yMemb 8bIOUPAMb ONMUMAILHLIL MEMOO peuleHuss 3a0ayu U 0CO3HABAMb 8blOOP Memooda,
paccmampusams paiuiHble Memoobl, HAX0OUMb PA3HblE PeUeHUs 3a0adl, eciu 03MONCHO,

®  QHATU3UPOBAMb 3aMPYOHEHUs NPU peuleHul 3a0ay;

®  BLINOAHAMb PA3IUYHBIE NPEeoOPA308AHUSA NPEONONHCEHHOU 3a0adu, KOHCMPYUPOBAMb HOB8ble
3a0a4u U3 OAHHOU, 8 MOM HUcCie 0OpamHvle;

®  UHMEpPNpemuposams BbIYUCIUMENbHbIE Pe3yIbmamvl 8 3adade, UCCIe008amb NOJYYEeHHOe
pewenue 3a0ayu;

®  QHAIUBUPOBATNL BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20 PACHOJIONCEHUS 08YX 00BLEKMOo8 U
UBMEHeHUe UX XAPAKMEPUCUK NPU COBMECIHOM OBUNCEHUU (CKOPOCMb, 8peMs, pPAcCmosiHue) npu
peweHuu 3a0ay Ha 08UNCEHUE 08YX 00BEKMO8 KAK 6 0OHOM, MAK U 8 NPOMUBONOLONCHBIX HANPABLEHUSX,

®  UCCIe008amMb BCEBO3MOMNCHBIE CUMYAYUU NPU peuleHuu 3a0ay Ha O08UdCeHUue Nno pexe,
PAcCMampusams pasHvle CUCHEeMbl Omcyema,

®  pewamsb pazHooOpazHble 3a0aUl «HA 4acmuy,

® pewams u 000CHOBbIBAMb CBOE peuleHue 3a0ay (8blOeNamb MAmemMamuieckylo 0CHO8Y) Ha
HAXO0MHCOEHUe Yacmuy YUCIA U YUCTA NO €20 YACMU HA OCHOBe KOHKPEMHO20 CMbLCAA Opodu,

® 0cosHagamb U OOBACHAMbL UOEHMUYHOCIb 3A0a4 pPA3HLIX MUNO08, CEA3bIEAIOWUX MPU
genuyunbl (Ha pabomy, HA NOKYNKU, HA OBUdCEHUe), 8blOeNAMb MU BEIUUUHbL U OMHOUEHUSL MeNCOY
HUMU, NPUMEHAMb UX NPU PeUeHUU 3a0ay, KOHCIMPYUpo8ams cOOCMEeHHble 3a0ay YKA3AHHbIX MUNO0G;

®  g1ademv OCHOBHbIMU MEMOOAMU PeUuleHUs 3a0ad Ha cMeCU, ChlA8bl, KOHYEHMPAayuu,

®  pewamos 3a0a4yu Ha npoyermol, 6 nmom 4ucie, CJHO0NHCHble NpOYeHmbvl C 06OCH0661HM€M,
UCnoJb3ys pasHovle CI’lOCO6bl,'

Qynxyuu uoa: y =a+
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®  pewams n02uyecKue 3a0aiu pasHbIMU CROCODAMU, 8 MOM YUCTe, C 08YMs DIOKAMU U C MPeMs.
O10KaAMU OAHHBIX C NOMOWBIO MAOIUY;

®  pewams 3a0auu NO KOMOUHAMOPUKe U Meopuu 8eposMHOCMEN HA OCHO8E UCNOb308AHUS
U3YUEHHBIX MeMO0008 U 0O0CHOBbIBAMb peuleHUe,

®  peuiams HeC0CHbLE 3a0aUl NO MAMEMAMUYECKOLU CMAMUCIUKe,

®  061ademb OCHOGHBLIMU MEMOOAMU PeWeHUs] CIOJICeMHbIX 3a0ay: apugmemuyecKkutl,
aneebpaudeckuti, nepebop apuaHmos, 2eoMempuyeckull, 2paguueckull, NPUMEHAMb UX 8 HOBbIX NO
CPABHEHUIO C U3VUEHHbIMU CUMYAYUSIX.
B noBce1HeBHO# KU3HU U MPU U3YYEeHUH IPYTUX MPEIMETOB:

®  gulIdenamb Npu peueHuy 3a0ay Xapakmepucmuku paccmampueaemoll 6 3aoave cumyayuu,
OMIUYHBIE OM PeanbHbIX (Me, Om KOMOPbIX aOCmpazuposanucy), KOHCMpYyUposams Hoeble CUMyayuu ¢
Yuemom dSmux Xapakmepucmuk, 6 YACWMHOCMU, NPU peuleHuu 3a0ay Ha KOHYEHMpayuu, Y4umsléams
HIOMHOCMb 8eujecmsd;

®  pewams U KOHCMPYUPOBAMb 3a0a4i HA OCHOBE PACCMOMPEHUS PEAlbHbIX CUMYayutl,
KOMOPbIX He mpebyemcst MOUHbII GbIYUCTUMENbHBLU Pe3YIbmam,

®  pewams 3a0auu HA OBUNCEHUE NO PeKe, PACCMAMPUBAsL PA3HBLE CUCTEMbL OMCHemd.
CTaTHCTHKA U TeOpHUs BEPOSITHOCTEH

e  Onepuposame nouwamuaMmu: cmoadouameie U Kpy2o8vle OUAZpamMMbl, MadaIUYybl OAHHLIX,
cpednee apugpmemuyeckoe, Meouana, HauboIvee U HauMeHbllee 3HAYeHUs 8blIOOPKU, PA3MAX 8bIOOPKLU,
oucnepcusi u CmaHOapmHoe OMKIOHeHUe, CLYYAUHASL USMEHYUBOCTb,

®  uzgIeKamv UHGoOpMayuio, NPeOCmasiienHyio 8 mabauyax, Ha OUazpammax, epagurax;

® cocmagisme madbauybl, CMpoUms OUAcPamMmbl U Spaguku Ha OCHO8e OAHHBIX;

®  onepupoeamv NOHAMUAMU: (DAKMOPUAT YUCILA, NEPECMAHOBKU U COYEeMAaHUs, MpeyeoibHUK
Iackana;

®  NpUMeHAMb NPABUILO NPOU3BEOeHUs NPU PEUeHUU KOMOUHAMOPHBIX 3a0al;

® onepuposamv  NOHAMUAMU.  CAYYAUHBLIL — ONbIM,  CAYYAUHBLIL  8bI00p,  UCHbBIMAHUE,
JleMenmapHoe CayyaiHoe cobvimue (Ucxod), Kiaccuueckoe onpeoeiienue 6epOSMHOCIU CYHAUHO20
cobvimus, onepayul Hao CLYYAUHLIMU COOLIMUAMU,

®  npedcmasisimos UHPOPMAYUIO ¢ NOMOWbIO Kpyeos Jiliepa,

® pewams 3a0a4u HA BbIYUCIEHUE BEPOSMHOCIU C NOOCYEMOM KOIUYECmEd GAPUAHMO8 C
ROMOWBIO KOMOUHAMOPUKU.
B noBce1HeBHOI KU3HU U MPU U3YYeHUH APYTUX MPeIMETOB:

®  u38IEKAMb, UHMEPNPEMuUpPosams U npeodpaznevléams UH@GOpMayur, NPeoCcmasieHHylo 6
mabnuyax, Ha Ouaspammax, epaguxax, Ompadicarwyro CeoucCmea U XapaKxmepucmuKku pearbHbiX
npoyeccos u AeieHull;

® onpedenamv CMAMUCMUYECKUE XAPAKMEPUCMUKU 6blOOPOK NO madIuyam, Ouazpammam,
epaghuxam, bINOIHAMb CPABHEHUE 6 3AGUCUMOCTIU OM YelU PeUleHUs 3a0ayul;

®  OYeHUBamb 8ePOSIMHOCHL PEAIbHBIX COOLIMULL U S8NEHUL.
I'eomerpuyeckue purypsi

o Onepuposamv NOHAMUAMU 2EOMEMPUYECKUX PuUeyp;

®  u38IEeKAMb, UHMEPNPEMUPOBAMD U NPEodPA308bI6AMb UHDOPMAYUIO O 2e0MeMPULECKUX
Queypax, npedcmasieHHyI0 Ha Yepmextcax;

®  npuUMeHAmMb ceoMempuyecKue Gakmol 08 peulenus 3a0a4, 8 Mmom Yucie, Npeonoaacaruux
HeCKOIbKO WA208 PeUeHUsl;

*  chopmynuposams 6 npocmeuuux CIyuasx coUCmead u NPUsHaKu ueyp;

®  00Ka3bI8AMb 2e0OMEeMPUiecKUe YMeEepHCOeHUs,

® glademv  CcmMaMOapmMHOU  Kiaccuguxayuen — NIOCKUX — Queyp  (mMpeyeonrbHUKos  u
Uemblpexy2obHUKOB).
B noBce1HeBHO¥ KU3HU M MPH U3YYEeHUH IPYTUX MPEIMETOB:
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®  UCNONBL308AMb CBOUCMBA 2e0MempuUYecKux uayp Ol peuleHus 3a0ai NpaKmuyecko2o
xapakmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTUH.
OTHoOIEeHNSs

e Onepuposamb NOHAMUAMU: PABEHCMBO DuUIYp, pasHvle Guzypuvl, pageHCcmeo mpeyeoibHUKOS,
napanieibHoCmsb  NPAMbIX, NEePREeHOUKYIAPHOCIb NPAMbBIX, Velbl MedcOy HPAMbIMU, NePNeHOUKYIAD,
HAKJIOHHAS, NPOoeKyust, no0oobue ueyp, no0obHbie hucypsl, NOOOOHBIE MPEY2ObHUKU,

o npumenams meopemy Paneca u meopemy 0 NPONOPYUOHATILHBIX OMPE3KAX NPU peuleHuu
3adau,

®  Xapakmepuzo8amv 63AUMHOE PACNONONCEHUE NPAMOLL U OKPYHCHOCU, O8YX OKPYIHCHOCMEN.
B noBceHeBHOI KU3HU M IPU U3YYeHUH APYTUX MPeIMETOB:

®  UCNONL306aMb OMHOULEHUS OJI5 peueHUs 3a0a4, O3HUKAIOWUX 8 PeaNbHOU HCUSHU.
HN3mepenust 1 BLIYMCTIEHUS

e  Onepuposamv npedcmagieHusmu o OnuHe, niowaou, ooveme Kaxk geaudunamu. llpumenameo
meopemy [lugpazopa, hopmynvt niowaou, obvema npu peuleHuu MHO20UWA208bIX 3A0a, 8 KOMOPbLIX He
6ce OanHbvle npedcmasienvl A6H0, a MpedyIom 8bIYUCIEHUN, ONEPUPO8amy Ooiee WUPOKUM KOIULeCMBOM
Gopmyn Onunsl, NIOWAOU, 00BEMA, BLIYUCTAMb XAPAKMEPUCTIUKY KOMOUHayull ¢uayp (oxpyacHocmet u
MHO20V20IbHUKOB)  BbIYUCTAMb  PACCMOAHUSL MeXHcOy pueypamu, NpuMeHams mpueoHOMempuyecKue
Gopmynbl 01 GuIUUCIEHUUl 6 OO0Nee CIOJCHBIX CIYYAsX, NpPOBOOUMb BbIYUCIEHUS HA OCHO8e
PABHOBEUKOCIU U PABHOCOCMABLEHHOCTIU,

®  1POBOOUMb NPOCHIbLE BbIYUCTIEHUS HA 0OLEMHBIX MeNax;

o dopmynuposams 3a0ayu HA BbIUUCTEHUE OJIUH, NAOWAOEU U 00BLEMO8 U peuamsy UX.
B noBce1HeBHOI KU3HU U MPU U3YYEeHUH IPYTUX MPeIMETOB:

®  NPOBOOUMb GbIUUCTIEHUS. HA MECIHOCU,

®  npumeHAmb GOPMYIbl NPU BLIYUCIEHUSIX 8 CMENHCHLIX YYeOHbIX npeoMemax, 8 oKpyicaroujer
oelicmeumenbHOCu.
'eomeTpuyeckne NoCTpoeHust

o U3zo6paxcame ceomempuyeckue ghucypvl no mexcmosomy u CUMBOIbHOM) ONUCAHUIO;

®  C80O0OHO ONEPUPOBAMb YEPMEHCHBIMU UHCIMPYMEHMAMU 8 HECTIONCHBIX CTIYUASIX,

®  GLINONHAMb NOCMPOEHU MPey2OolbHUKO8, NPUMEHAMb OMmOelbHble Memoobl NOCMPOEHUl
YUPKYIeM U TUHEUKOU U NPO8OOUms npocmetiuiue Uccie008aHUs YUCIA PeuleHUll;

®  u300paxcamv Munogvle NIOCKUe @ueypvl U 00veMmHble mead ¢ NOMOWbIO NPOCMEULUUX
KOMNbIOMEPHLIX UHCMPYMEHNOB.
B noBce1HeBHO¥ KU3HU M MPU U3YYEeHUH JPYTUX MPEAMETOB:

®  GLINOIHAMb NpOCMeluUe NOCMPOEHUs HA MECIMHOCIU, He0OX00UMble 8 PealbHOU JHCUSHU,

®  OyeHuBamb pasmepvl peanrbHbLX 00BLEKNO8 OKPYHCAIOUIe20 MUPQ.
IIpeoOpa3oBanus

o  Onepuposamv nousmuem OBUNCEHUA U NPeodOPA306anus nooobus, 61a0emsv npuemamu
nocmpoeHus Gueyp ¢ UCnoIb308aHuem 08UNCEHUll U NPeodpa308aHull N000OUsl, NPUMEHAMb NOJLYYeHHble
SHAHUS U ONbIM NOCMPOECHULL 8 CMENHCHBIX NPEOMEMax U 8 peaibHbIX CUMYAYUSX OKPYHCAIOue20 Mupa,

e cmpoums Qucypy, N000OHYI0 OAHHOLL, NOIL30BAMBCS CEOLUCMEAMU NOO0OUS 05l 060CHOBAHUS
ceolicme gueyp,

®  NpUMEHAMb CEOUCMBA OBUMNCEHUL OJIsI NPOBEOeHUsT NPOCMeEuUx 0O00CHOBAHUL CBOUCME
ueyp.
B noBce1HeBHOI KU3HU U MPU U3yYEeHUH IPYTUX MPeIMETOB:

®  NpUMeHAMb C8OLICMEA OBUNCEHULL U NPUMEHSAMb N0000Ue 01 NOCMPOEHULL U 8bIYUCTEeHULL.
BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

o  Onepuposamb NOHAMUAMU 6EKMOP, CYMMA, PA3HOCMb 8€KMOPO8, NPOU3BEOEeHUEe 8eKMOpa Ha
YUCN0, Y20l MeHcOy BeKmMOpamu, CKANAPHOe NpPOU3edeHue 6eKmopos, KOOPOUHAmvl HA HNIOCKOCHU,
KOOPOUHAMbL 6eKMOPA,

®  GLINONHAMbL OeUcCmeuUsi Ha0 GeKMopamu (ClodceHue, GblYumanue, YMHONCEHUEe HdA YUCTO),
BbLIYUCTIAMY CKATAPHOE NPOU38edeHue, Onpedeisimos 8 NPOCMeENUUUx CIyyasx Y20l Mexncoy 8eKmopamu,
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BLINOJIHAMb  PA3NIONCEHUE BEKMOpA HA COCMABIAIOWUE, NPUMEHAMb NOJLYYeHHble 3HAHUS 6 u3uKe,
NONb308AMbC POPMYIOU BLIYUCTICHUS. PACCMOSAHUSL MeNCOY MOUKAMU NO U3BECHMHBIM KOOPOUHAMAM,
UCNONB308aMb YPABHEeHUs (hucyp OJ1s1 peueHus 3a0ay;

®  NPUMEHAMb 8EKMOPblL U KOOPOUHAMbL OJI PEULEeHUS. 2eOMEMPULECKUX 3A0ay HA BbIYUCTEHUE
ONUH, Y2ll08.

B noBceHeBHOI KWU3HM ¥ MPU U3YYEHUH JPYTUX MPeAMeTOB:

®  UCNONBL308AMb NOHAMUSL BEKMOPO8 U KOOPOUHAM 0/ pelleHus 3a0ay no gusuxe, eeocpaghuu
U Opyeum y4eonvim npeomMeman.

HcTopusi MaTeMaTHKHU

o  Xapaxmepuzosamsv 6KIAO BblOAIOWUXCI MAMEMAMUKO8 8 PA3BUMUE MAMEMAMUKU U UHBLX
HAayuyHulx obaracmetl;

®  NOHUMAmMb POib Mamemamuxu 8 pazeumuu Poccuu.

MeToabl MATEMATHKH

e lcnonv3ys uzyuenHvie Menmoowvl, Npo8oOUms 00KA3amelbCmeo, GbINOJIHAMb ONPOGEPIHCEHUE,

®  gulOUpamb u3yyeHHble Memoobl U UX KOMOUHAYUY 015l peuleHuss MamemMamu4eckux 3a0ay;

®  UCNONBL308AMb MamemMamuieckue 3HaHus OJisi ONUCAHUSL 3AKOHOMEPHOCMEN 8 OKpYicalowell
OelicmeumenbHOCmuU U NPOU3BEOEHUSX UCKYCCMBA,

®  npuMeHAmMb NpOCMelue NPOSPAMMHbIE CPeOCmed U INeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembl NPU peuleHuU Mamemamuieckux 3a0ay.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS B 7-9 Kilaccax il yCIEUTHOT0 MPOI0IKEeHHS
o0pa3oBaHus HA YIJIy0JIeHHOM YPOBHe
DJIeMeHThI TEOPUH MHOKECTB U MaTeMATH4YeCKO# JJIOTUKH

e (CB00OOMHO oOIEpUPOBaTh MOHATHAMHU: MHOXKECTBO, XapaKTEPUCTUKH MHOXKECTBA, JJICMECHT
MHOKECTBA, IIyCTOC, KOHEYHOC W OECKOHEYHOEe MHOXKECTBO, IOJMHOXKECTBO, MPUHAIICKHOCTD,
BKJIFOUCHHUE, PABEHCTBO MHOYKECTB, CITIOCOOBI 3aJjaHUE MHOXKECTBA;

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMHU;

®  TMPOBEPATH BHINIOJHEHHUE XapaKTEPUCTHUECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO OIEPUPOBATH IOHSATHUSMHU:  BBICKA3bIBAHWE, WCTUHHOCTH M JIO)KHOCTH
BBICKA3bIBAHUS, CIIOKHBIE W TIPOCThIC BBICKA3bIBAHMS, OTPHIIAHWE BBICKA3BIBAHWN; HMCTUHHOCTH H
JIO)KHOCTH YTBEP)KJIEHUSI M €ro OTPUIIAHHWA, ONEpalldyd HaJl BBICKA3bIBAHUSMH: W, WM, HE; YCIOBHBIE
BBICKA3bIBaHUS (MMIUTUKALIUN);

®  CTPOUTH BHICKA3BIBAHUS C UCTIOIB30BAHUEM 3aKOHOB alreOphbl BHICKa3bIBAHUI.

B noBceHeBHO# KU3HU U PU U3YYEeHHUH PYTUX MPeAMETOB:

®  CTPOHWTH pPacCyXIEHUS Ha OCHOBE UCIIOJIH30BaHUS TIPABHII JIOTUKH,

®  HCIIOJIB30BaTh MHOXKECTBA, ONEPAIMK ¢ MHOXKECTBAMU, HX TpaduiIecKoe NMPECTABICHUAE IS
OTMCAHUS PEATbHBIX TIPOIIECCOB U SBJICHUM, IPH PEIICHUU 33724 APYTUX YICOHBIX MTPESIMETOB.

Yucaa

e (CB00OAHO OMEpUPOBATH MOHATHIMH: HATYpaJbHOE YUCIIO, MHOXXECTBO HATypalIbHBIX YHCEN,
[eJI0e YHMCII0, MHOXKECTBO IIENIBIX YUCeN, OOBIKHOBEHHAs! APOOb, AecITUYHAs APOOb, CMEIIaHHOE YHCIIO,
paIMOHATILHOE YHCIIO0, MHOXECTBO PAIMOHAIBHBIX YHCEN, WPPAIMOHATLHOE YHCIIO, KOPEHb CTEIEHU n,
NEHUCTBUTENLHOE YHCIIO, MHOXECTBO JEHCTBUTENBHBIX YHCEN, TeOMEeTpUYecKas HHTepIpeTanus
HATYpaJIbHBIX, IEJIBIX, PAIIHOHAIBHBIX, JCHCTBUTEIHHBIX YHCENT,

® [OHUMAaTh M OOBSICHITH PA3HUILY MEXKITY MO3UIIMOHHOW U HEMO3UIIMOHHOW CHUCTEMaMH 3aITUCH
YHUCE;

®  TEpPEBOAUTH YKCIA U3 OJHON CUCTEMBI 3aITMCH (CUCTEMBI CUUCIICHHUS) B IPYTYIO;

e  I0Ka3bIBaTh M HCIOJNB30BATh MPHU3HAKU JNeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMmbI u
MIPOW3BEICHUS YHCE TP BBHITOJIHEHUW BBIYUCIICHUN M PEIICHUH 33729,

®  BBIOJIHATH OKPYTJICHUE PAIMOHATBLHBIX H HPPAMOHATLHBIX YHACEN C 33JJAHHOW TOYHOCTHIO;

®  CpaBHUBATH JICUCTBUTEIBHBIC YHCIIA PA3HBIMU CIIOCOOAMH;

®  VIOPSAAOYMBATH YHCJIA, 3allMCAaHHBIC B BHJIC OOBIKHOBEHHOW W JICCATUYHOW IPOOM, YHUCIA,
3aMrcaHHbIe ¢ UCTIOIb30BaHUEM apU(METHIECKOTO KBaIPATHOTO KOPHSI, KOPHEW CTENeHH OOIbIIIe 2;

24



e naxoxuth HOJ[ m HOK wucen pazHbpiMu crioco0aMu 1 UCIIOJIB30BATh X NP PEIICHUH 3a]1a4;

®  BBHINOJHATh BBIYUCIICHUS U TMPeoOpa3oBaHUs BBIPAKEHUH, COAEpKAIMUX JEHCTBUTEIbHBIC
YHUCla, B TOM YUCJIE KOPHU HATypPaJIbHbIX CTEIICHEH.
B noBceqHeBHOM KM3HU M NIPU U3YYECHUH APYIHX NIPeIMETOB:

®  BBINOJHATh U OOBACHATH PE3yJbTaThl CPABHEHHS PE3YyIbTATOB BBHIYMCICHUN MpPU pEIICHUU
NPAKTUYECKUX 3a/Jad, B TOM YHCJIE€ NPUOIMKEHHBIX BBIYUCICHUN, HCIONB3YysSd pa3Hble CIOCOOBI
CPaBHEHUN;

®  3alUCHIBaTh, CPAaBHUBATh, OKPYIJIATH YHCIOBBIE JAHHBIE PEAIbHBIX BEIUYUH C
UCIIOJIb30BAaHNUEM Pa3HbIX CUCTEM U3MEPEHUS;

® COCTaBIIAITh M OIEHUBATh PA3HBIMH CIOCOOAMH YHCJIOBBIC BBIPAXKCHUS TPH PEIICHUH
NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTruX Y4eOHBIX MPEIMETOB.
ToxnecTBeHHbIE IPe0OpPa30BaHUS

e  (CB00OOIHO ONEPUPOBATH MOHATUSAMH CTEIICHU C LEJIBIM U IPOOHBIM MTOKa3aTeIIeM;

®  BBINOJIHATH JOKA3aTeIbCTBO CBOMCTB CTEIIECHHU C LIEJBIMU U IPOOHBIMU MTOKA3aTEISIMH;

®  ONEpUpPOBATH MOHATUIMHU «OJHOWIEH», «MHOTOUYJIEH», «MHOTOYJIEH C OJHON MEPEMEHHON»,
«MHOTOYJIEH C HECKOJIBKHUMH MEPEMEHHBIMIY, KO3()PUIMEHTH MHOTOUYJIEHa, «CTaHIapTHAs 3aIKCh
MHOT'OYJIEHA», CTENIEHb OJIHOYJIEHA U MHOTOWJICHA;

e CBOOOJHO BIAJAETh MpHEMaMH TNPeoOpa3oBaHUS WENBIX W JIPOOHO-pAIIMOHAIBHBIX
BBIPAKECHMUI;

® BBINOJNHATH PAa3JIOKEHWE MHOTOWIEHOB HAa MHOXHUTENIU pa3HbBIMU  clloco0aMu, ¢
UCIIOJIb30BaHUEM KOMOWHAITUH pa3InIHBIX IPUEMOB;

®  HCIIOJIb30BaTh TeopeMy Buera u Teopemy, oOpaTtHyio Teopeme Buera, nns moucka KOpHeEH
KBaJIpaTHOI'O TpEXWIE€HAa M JJs pELIeHus 3aJad, B TOM 4MCIEe 337ady C IapaMeTpaMd Ha OCHOBE
KBaJIpaTHOI'O TPEXJICHA;

®  BBIIOJIHATH JIEJICHUE MHOTOWJIEHAa HA MHOTOWIEH C OCTATKOM;

®  JIOKa3blBAaTh CBOMCTBA KBAJPATHBIX KOPHEN U KOPHEH CTENEHU N,

®  BBINOJHATH IPEOOPA30BaHUS BBIPAKCHHIA, COJCPIKAIINX KBAJPATHBIC KOPHH, KOPHU CTCIICHU
n;

e CBOOOJHO OMNEPUPOBATH TMOHATHSAMH  «TOXIECTBO», «TOXKIECTBO HA MHOMXECTBEY,
«TOXJIECTBEHHOE ITPeoOpa3oBaHuey;

y JeE) = oF
e  BBINOJHATH Pa3IMuHbIC TPEOOPA30BAHUS BEIPAKEHHH, COJEPIKAIINX MOL[yJ'II/I.( * ) *

B noBce1HeBHOM KU3HU M NIPU U3YYeHUM APYTUX NpeIMeTOB:

®  BBINOJHATH IMpeoOpa3oBaHUs M JACUCTBUS ¢ OYKBEHHBIMHM BBIPQKEHUSIMH, YHCIOBBIE
K03(pPUILIMEHTHI KOTOPBIX 3aMMCaHbl B CTAHJAPTHOM BH/IE;

®  BBINOJIHATH NMPEOOPA30BaHUs PALMOHAIBHBIX BBIPAKEHUM MPH pELIeHUH 33734 IPYTUxX
y4€OHBIX MPEIMETOB;

®  BBINOJIHATH MPOBEPKY MPABAONOA0OUS (PU3NUECKUX U XUMHUYECKUX (OPMYJI HAa OCHOBE
CpPaBHEHUS Pa3MEPHOCTEN U BaJICHTHOCTEH.
YpaBHeHus1 U HePaBEeHCTBA

e (CB0060aHO OMEepUPOBATh MOHATHIMHU: YpaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHUS U
HEPAaBEHCTBA, YPaBHEHUE, SIBJIAIONIEECS CIIECTBUEM JIPYrOro YpaBHEHHUsS, YpaBHEHUS, paBHOCWIbHbIE Ha
MHOX€ECTBE, paBHOCHJIbHbIE TPe0Opa30BaHusl ypaBHEHUH;

e pemarb pasHble BUABI YPaBHEHH M HEPAaBEHCTB M HMX CHCTEM, B TOM UHUCIIE HEKOTOpBIE
ypaBHeHUs 3 U 4 cTeneHeil, ApoOHO-paloHaIbHbIE U UPPALMOHATIBHEIE,

e  3HATh TeopeMy Buera a1 ypaBHEHUH CTENEHHU BBIIIE BTOPOI;

® [IOHUMAaTh CMBICJ TEOPEM O PAaBHOCHIIbHBIX U HEPABHOCUIIbHBIX MPE0Opa30BaHUIX YpaBHEHUN
U YMETh UX JI0Ka3bIBaTh;

e BIAJETh pa3HbIMU METOJIAMU pEIICHUs] YpaBHEHUW, HEPAaBEHCTB M HX CHUCTEM, YMETh
BbIOMpaTh METO/ pelIeHrs] U 000CHOBBIBaTh CBON BHIOOD;
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®  UCNOJB30BaTh METOJ UHTEPBAJIOB JUIsl PELLICHHSI HEPABEHCTB, B TOM YHCIIE JPOOHO-
palMoOHANBHBIX U BKIIOYAIOUINX B CE0s1 HPPALMOHAIbHbIE BEIPAKECHUS;

e pewarh areOpanyeckre ypaBHEHHs 1 HEPABEHCTBA U UX CHCTEMBI C TapaMeTpaMu
anreOpandecKuM U rpapuuecKuM MeTOJaMu;

e  BJAJETh pa3HbIMU METOJIaMM J0Ka3aTeIbCTBA HEPABEHCTB;

e pemarh ypaBHEHHUS B IIETBIX YUCIIAX;

e  u300pakaThb MHOKECTBA Ha INIOCKOCTH, 33JaBacMble YpPaBHEHUSMH, HEPAaBEHCTBAMU U UX
CHCTEMaMH.

B noBceiHeBHOI KU3HU U NPH U3YYEHUU IPYTUX NPeAMETOB:

® COCTaBJIATh M peLIaTh ypaBHEHHUs, HEPABEHCTBA, UX CUCTEMbI IIPU PEIICHUU 3aJad JIPYrux
y4eOHBIX IPEMETOB;

®  BBINOJHATH OLEHKY IPaBIONON00US PE3yJbTaTOB, MOIYYAaEeMBIX IPU PELICHUU DPA3JIUYHBIX
YPaBHEHMI, HEPABEHCTB U MX CUCTEM IIPH PELICHUHU 3ajay IPYTUX Y4eOHBIX NIPEIMETOB;

®  COCTaBJIATH M pelIaTh YPAaBHEHUS M HEPABEHCTBA C ITapaMeTPaMy MPU PEUICHUH 33134 IPYTUX
y4eOHBIX IPEMETOB;

®  COCTaBIIATH YpaBHEHHUE, HEPABEHCTBO WJIM MX CHCTEMY, ONMCHIBAIOIINE PEATbHYIO CHTYAIHIO
WY TIPUKJIaTHYIO 33J1a9y, HMHTEPIPETHPOBATH TOTyUYE€HHBIE PE3YIIbTaThI.

DOyHKUUHA

e (CBoOomHO oOmepupoBaTh MOHATUAMHU: 3aBHCUMOCTh, (DYHKIIMOHAJIbHAs 3aBUCUMOCTD,
3aBHCHMas M He3aBHCHMas IepeMeHHble, (PYHKIMs, cocoObl 3a1aHusl (GYHKLUHU, apIryMEHT U 3HAaYeHue
¢yHkumu, o0iacTe ONpeneNeHHs] U MHOXXECTBO 3HA4YeHUS (YHKUUH, HYIH (YHKIHH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, ~ MOHOTOHHOCTb  (pyHKIMM,  HauOojblllee W HAUMEHbIIEE  3HAYCHMS,
YEeTHOCTH/HEYETHOCTh (DYHKIMH, TEPHOAMYHOCTh (yHKIHMH, Trpaduk GYHKIWH, BEpTUKAIbHAS,
TOpPU30HTAJIbHAs, HAKJIOHHAsI aCUMIITOTHI; Tpa(UK 3aBUCUMOCTH, HE sIBIIsAoLIelcs QyHKIKEH,

e crTpouth rpaduku QYHKIMHA: JTUHEHHOW, KBaJpaTUYHOHU, JPOOHO-TMHEHHON, CTEIIEHHON MpH
Pa3sHbIX 3HAYCHUSIX [TOKA3aTeNIs CTCICHH, y | | ;

®  HUCrONBb30BaTh MpeoOpasoBaHus rpaduka QYHKUHH y = f (x) I MOCTPOCHHS TPapuKoB
QyHKIMH y — af (kx +b)+c s

®  aHAIM3MPOBATH CBOICTBA GYHKIWH U BUJ rpadka B 3aBUCUMOCTH OT ITapaMeTpPOB;

e  CBOOOIHO OTIEPUPOBATH TOHSATHUSIMH: MOCTIeIOBATEIBHOCTb, OrpaHUYEHHAs
HOCJIEI0BATEIbHOCTh, MOHOTOHHO BoO3pacTtarouias (yObIBaromiasi) IOCJIEJOBATENbHOCTb, Mpeael
MI0CJIEIOBATEBHOCTH, apu(METHUECKasi IPOTPECCHsl, TEOMETPHUECKAs IPOTPECCHS, XapaKTEPUCTUIECKOE
CBOMCTBO apupMeTHyecKoil (reOMEeTPUUECKOil) MPOrpeccuu;

®  UCMOJB30BaTh METOJ MaTeMaTHUeCKOW HMHIYKIMU JUIsl BbIBOAA (OpPMYI, J0Ka3aTeIbCTBA
PaBEHCTB M HEPABEHCTB, PEIICHUS 3a/1a4 Ha JIEITUMOCTB;

®  UCClIeIoBaTh MOCIEI0BATEIbHOCTH, 3aJaHHbIE PEKYPPEHTHO;

e pemarh KOMOMHUPOBAHHBIC 33a9l Ha ApUPMETHIECKYIO 1 TEOMETPUIECKYIO IIPOTPECCHH.

B noBceiHeBHOI KU3HU U MPH U3YYeHUHU IPYTUX NPeAMETOB:

® KOHCTPYUpPOBaTb M HCCIENOBATh (YHKIMM, COOTBETCTBYIOIME pEaJbHBIM IpolieccaM H
SIBTICHHUSIM, HHTEPIPETUPOBATDH TOTYYCHHBIE PE3yIbTaThl B COOTBETCTBUHU CO CIENN(UKOI HUCCIeTyeMOTO
npoliecca UM sBJICHHUS;

®  HCHOJB30BATh TPAPHUKH 3aBUCUMOCTEH TSI MCCIIEIOBAHUS PEaTbHBIX TPOIIECCOB U SBIICHHIA;

®  KOHCTPYHPOBATh M MCCIIEI0BATh GYHKIINU NPU PEUICHUHN 3aJ1ad APYTHX YU4EOHBIX MPEIMETOB,
UHTEPIPETHUPOBATH MOTYUYEHHBIE PE3yJIbTAaThl B COOTBETCTBUHU CO CENU(UKOIN yueOHOTO NpenMmeTa.
CraTuCTHKA M TEOpHS BEPOATHOCTEH

e (CBo0OmHO omepupoBaTh MOHATUSAMHU: CTOJNOYATBHIE W KPYrOBbl€ JAMArpaMMbl, TaOJIULIbI
JIAHHBIX, cpe/iHee apu(MeTHYecKoe, MeinaHa, Haubobllee 1 HauMEeHbIlee 3HaUeHUsI BBIOOPKH, pa3Max
BBIOOPKH, TUCTIEPCHSI U CTAaHIAPTHOE OTKJIOHEHHE, CITyJaifHas H3MEHUNBOCTH;

e BbpIOMpaTh Hambosee YyAOOHBIM crHoco0 TmpencTaBieHUss WHGPOpPMAalWU, aJEKBaTHBIM ee
CBOMCTBAM M IEIISIM aHaJIHN3a;
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®  BBIUUCJIATH YUCIIOBBIE XapPaKTEPUCTUKU BBIOOPKHU;

e CBOOOJHO OINEPUPOBATH TMOHATHAMM: (HAKTOpHAN YHUCIA, IEPECTAaHOBKH, COYETAHUS H
pasMmeleHus, TpeyronbHuk Ilackans;

e CBOOOJHO OINEPUPOBATH MOHATUSAMH: CIYYaWHBIA OIBIT, CIy4alHBIA BBIOOP, HCIIBITAHUE,
3JIEMEHTAPHOE CllydailHOe COOBITHE (MCXOJ), KJIACCHYECKOE OIPEAETIECHUE BEPOSATHOCTH CIY4alHOIo
COOBITHS, ONepalMy HaJl CIy4alHbIMU COOBITUSIMHU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI;

e CcBOOOJHO OINEPUPOBATH IMOHATUSAMH: CIY4YalHBIA OIBIT, CIy4allHbIH BBIOOpP, HCIIBITAHUE,
3JIEMEHTApPHOE CllydaiiHOe COOBITHE (MCXOJ), KJIACCHYECKOE OIPEAETIECHUE BEPOATHOCTH CIYy4alHOIo
COOBITHS, OTIEpaIMX HaJl CTyYailHBIMUA COOBITUSIMH, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

®  3HATh IPUMEPHI CIyYaHBIX BEJIUYUH, U BBIYUCIIATH UX CTATUCTUUECKUE XaPAKTEPUCTUKH;

®  UCHOJb30BATH (OPMYIIBI KOMOMHATOPHKY TP PELIEHUN KOMOMHATOPHBIX 3aa4;

e  pelaTh 33Jja4d Ha BBIYMCICHHE BEPOSITHOCTH B TOM YHCIIE C UCIOIb30BaHUEM (hOpMyII.

B noBceHeBHOM KU3HU M NIPH U3yYeHUM APYTUX NPeIMETOB:

®  TPEACTaBIATh MHPOPMALIMIO O PEATBHBIX MPOLECCaX U SBJICHUSAX COCOOOM, aJeKBaTHBIM €e
CBOMCTBAM U LIEJIA UCCIIEIOBaHUS;

®  aHAJIM3UPOBATH M CPaBHUBATh CTATUCTHUECKHUE XAPAKTEPUCTUKH BHIOOPOK, IMOJIYUEHHBIX B
IIPOLIECCE PEUICHMs NPUKIAJHOW 3a/la4yd, U3yYEHUsl PEAIbHOTO SIBICHUS, PELICHUS 3aJa4d U3 JPYTHUX
y4eOHBIX IPEMETOB;

®  OIICHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUH U SIBIEHUH B PA3JIMUYHBIX CUTYALUAX.
TexcroBble 3axaun

e PewaThs npocThie U CIOXKHBIE 337a4UH, a TAKXKE 3a/1a4 MOBBIIIEHHON TPYJHOCTU U BBLAEIATH
MX MaTeMaTH4ECKYIO0 OCHOBY;

®  pacno3HaBaTh pa3HbIE BUJbI U TUIIBI 33]1a4;

®  HCIOJIB30BATh pa3HbIE KPATKHE 3alMCH KaK MOJEIM TEKCTOB CIOXHBIX 3alad M 3aaad
HOBBIIIEHHON CIIO)KHOCTH JUIsI IMOCTPOEHHsI IOMCKOBOM CXE€Mbl W pelIeHus 3aj4ad, BbIOMpATh
ONTUMAJIBHYIO JUIsl pacCCMaTpUBAEMOI B 3a71aue CUTYalluu MOJIENIb TEKCTa 3ajauu;

e  pa3nuyaTh MOJENb TEKCTa U MOJEb PELIEHUs 3aJauyd, KOHCTPYHMpPOBaTh K OJHOW MOJAEIU
pelIeHUs CIOXKHBIX 3a7a4 pa3Hble MOJIENIN TEKCTa 3a/]auu;

e 3HaThb M IPUMEHATH TPH CHOCO0A MOMCKA pelieHus 3ajad (0T TpeOOBaHMS K YCJIOBUIO U OT
yCIIOBUS K TpeOOBaHUIO, KOMOMHUPOBAHHBIN);

®  MOJIEIHMPOBATh PACCYKACHHs TP MOUCKE PEIICHUS 3a/1a4 C IIOMOUIbIO rpad-CXeMBI;

®  BBIJICNATH ITAlbl PELICHUS 3a/1a4H U COJIepKaHue Ka)/10r0 3Tara;

e yMeThb BBIOMpaTh ONTUMAJIBHBIA METOJ PpELIeHHs 3aJayd U OCO3HaBaTh BHIOOp MeETOJa,
paccMmaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOAUTH Pa3HbIEe PEILIEHUs 3aaul, €CJIM BO3MOKHO;

®  AHANU3MPOBATh 3ATPYAHEHUS NP PEIICHUU 33]1a4;

e  BBLINOJHATH pa3jMuHble NMPeoOpa3oBaHMs MPEUIOKEHHON 3ajaud, KOHCTPYHpPOBAaTh HOBBIE
3aJa4u U3 IaHHOM, B TOM 4Mcie 00OpaTHBIE;

®  HHTEpHPETUPOBATh BBIYMCIUTENbHBIE pPE3yJabTaThl B 3ajade, HCCIEAO0BATh IOJYyYEHHOE
pelleHne 3a1a4n;

® U3MEHATh YCJOBHE 3a7ad (KOJMYECTBEHHbIE WJIM KAaueCTBEHHbIE JaHHbBIE), HMCCIEA0BATh
U3MEHEHHOE ITPe00pa30BaHHOE;

®  aHANU3UPOBATh BCEBO3MOXKHBIE CHUTYallMd B3aWMHOTO pPAacIOJIOKEHHUS JABYX OOBEKTOB M
U3MEHEHHE MX XapaKTEpUCTUK IPU COBMECTHOM JBMXEHHHM (CKOPOCTb, BPEMsl, PACCTOSIHHE) IpH
pElIeHNH 3a7]a4 Ha JIBYKEHUE BYX OOBEKTOB KakK B OJJHOM, TaK M B IPOTHUBOMOJIOKHBIX HANPaBICHUSIX,
KOHCTPYMPOBaTh HOBBIE CUTyallMM Ha OCHOBE U3MEHEHUS YCIOBUM 33/1a4M IIPH IBUKEHUH 110 PEKE;

®  HCCIENOBaTh BCEBO3MOXKHBIE CHUTYyallMM IIpU PpEUIEHMM 3aJad Ha JABW)KEHHME II0 DEKeE,
paccMmaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

e  pewarh pa3sHOOOpPA3HbIE 3ajaUy «HA YACTU»;

e pemarh U 0OOCHOBBIBaTH CBOE pEIICHHME 3a/ad (BBIACIATh MaTEMaTHUYECKYyl0 OCHOBY) Ha
HaXO0’KJICHHUE YaCTH YHCIIa U YMCIIa TI0 €ro YacTH Ha OCHOBE KOHKPETHOT'O CMBICia Jpodu;
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e  OOBSCHATH UIEHTHUYHOCTH 3a/1a4 Pa3HbIX TUIIOB, CBA3BIBAIOIIUX TPU BEJIMYUHBI (Ha padoTy, Ha
NOKYIIKH, Ha JBIKEHHE), BBIACIATh 3TH BEIMYMHBI M OTHOLICHUS MEXIYy HHMH, MPUMEHATh UX IPH
peLIeHUH 3ajjay, KOHCTPYMPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB;

e  BJAJETh OCHOBHBIMU METO/JAMHU PELICHU 3a/1a4 HAa CMECH, CIUIaBbl, KOHLEHTPALUH,
UCIIOJIb30BaTh UX B HOBBIX CUTYAIUSX [0 OTHOILIEHHIO K U3YYEHHBIM B IIpoliecce 00yueHus;

e  pemaTth 337a4Yd Ha MPOLEHTHI, B TOM YHCJE, CIIOKHBIE MPOIEHTHI C 0OOCHOBAaHHEM,
UCTIOJB3YS Pa3HbIE CIIOCOOHI;

e  pemath JOTHYECKHUE 337a4M Pa3HbIMU CIIOCOOaMH, B TOM YHCIE, C IByMsI OJIOKaMU U C TpeMs
0JI0KaMM JJAHHBIX C TOMOIIBIO TaOJIHII;

e  pemath 3a/1a4M 110 KOMOWHATOPUKE U TEOPUH BEPOSTHOCTEH Ha OCHOBE UCIIOJIb30BAHUS
U3YyYEHHBIX METOZOB M 0OOCHOBBIBATH PEIICHUE;

®  pemaTh HECIOXKHbIE 334aUd 110 MATEMATUYECKOM CTaTUCTHKE;

® OBJ3JETh OCHOBHBIMM METOAAMHU pEIICHUS CIOKETHBIX 3ajJad: apupMeTHYECKuil,
anreOpandeckuii, mepedop BapHAHTOB, TEOMETPUYECKHA, IpadUuecKuii, MPUMEHATh WX B HOBBIX IIO
CPaBHEHMIO C U3YUYCHHBIMH CUTYaIHX.

B noBceiHeBHOI KU3HU U NIPH U3YYEHUH JAPYTUX NPeAMETOB:

e KOHCTPYUpPOBaTh HOBBIE JUIsl JAHHOM 3ajjaud 3a/JayHble CUTYallud C Y4YETOM peaJIbHbIX
XapaKTepUCTHUK, B YACTHOCTH, IPU PELLIEHUU 3a/1a4 Ha KOHIIEHTPAIH, YYUTHIBATh IUIOTHOCTH BEIIECTBA;
pewiaTb M KOHCTPYHpPOBaTh 33/Jadyl Ha OCHOBE PACCMOTPEHMs pPEalbHbIX CUTyaluil, B KOTOPbIX HE
TpeOyeTcs TOUHBIN BBIYMCIUTENbHBINA PE3YIIbTAT;

e  pemiarh 33J1a4M Ha JBM)KEHUE I10 PEKE, pacCMaTpPUBas pa3Hble CUCTEMbI OTCUETA;

®  KOHCTPYMPOBATbh 3aJlauHble CUTYyallUH, IPUOIIMKEHHbBIE K peaIbHOM J1eHCTBUTEIIBHOCTH.
I'eomeTpnueckne Gurypsl

e (CB00OAHO OMEPUPOBATH FEOMETPUUECKUMHU MOHATUSAMU IPU PEUICHUM 33134 U MPOBEICHUU
MaTeMaTHYECKUX PacCyKICHUH;

®  CaMOCTOSTENBHO (HOPMYIUpPOBaTh ONpEAETCHUS TI'eOMETpUYecCKuX (uryp, BbIIBUTATh
TUIIOTE3bl O HOBBIX CBOMCTBaxX W NMPHU3HAKaX I'€OMETPUUYECKUX (UIyp U 0OOOCHOBBIBATH MU ONPOBEPIaTh
uX, 0000111aTh WM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIE KJIACCHl (PUTYp, IPOBOAUTH B HECIOKHBIX
cilyyasix Kiaccudukanuio Guryp mo pa3inyHbIM OCHOBaHMSM;

e uccienoBaTh 4YEpTEXKM, BKIIOYas KOMOMHAuu ¢GuUryp, HM3BJI€KaTb, MHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHPOPMAIIHIO, IPEACTABIEHHYIO Ha YepTexXax;

e  pemarh 3aJa4d FeOMETPUYECKOrO COAEPKAHMS, B TOM YHCIIE B CUTyalUsAX, KOI/AA aJrOpPUTM
pelieHuss He CleAyeT SBHO U3 YCJIOBHUS, BBINOJHATH HEOOXOAMMBbIE JJs pelleHus 3alauu
JIOTIOTHUTEJIbHBIE TOCTPOCHHUS, UCCIIEI0BATh BO3MOKHOCTh IPUMEHEHHUS TeopeM U (GOpMYIT JUIsl pelIeHUs
3aja4;

e  (QopMyaHpOBaTh U JOKA3bIBATh FT€OMETPUUECKHUE YTBEPKACHHUS.

B noBcenHeBHOM KU3HU M NIPH U3YYEHUH APYTUX NPEIMETOB:

®  COCTaBJIATh C MCIIOJIb30BAaHHEM CBOMCTB I'€OMETPUUECKUX (PUIYp MaTeMaTHYecKHe MOJIeNU
JUIsL pellieHusl 3aJady MPaKTUYECKOro XapakTepa W 3aJad U3 CMEXHBIX JUCHUIUIMH, HCCIEA0BaTh
MOJIy4YE€HHBIE MOJIETN U UHTEPIPETUPOBAThH PE3YNbTaT.

OTHOIEeHHNS

e Braners noHATHEM OTHOIIEHUS KaK METANPEIMETHBIM;

e CBOOOJHO ONEpPUPOBATh MOHATUSMH: PABEHCTBO (QUIYp, paBHbIE (UTYpPBL, PABEHCTBO
TPEYrOJIbHUKOB, MAapaIEIbHOCTh NPSIMbBIX, MEPIEHIUKYISIPHOCTh MPSIMBIX, YIJbl MEXAY HpPSIMbBIMHU,
NEePIEHIUKYIISAP, HAKIIOHHAs, TPOEKIIHs, ogooue Guryp, nogooHbIe GUTYpHI, TOAOOHBIE TPEYTOJIbHUKH;

®  CNOJB30BaTh CBOMCTBA MOAO0US U paBEeHCTBA (PUTyp MpHU pEeLIeHUH 3a4a4.
B noBceHeBHOM KU3HU M NIPU U3YYeHUH APYTUX NpeIMETOB:

®  CIIOJIb30BATh OTHOUIEHMS JUIsl MOCTPOEHMS] M MCCIEIOBAHMUS MaTEeMaTHYECKHX MoJenen
00BEKTOB peaTbHOM KH3HHU.
H3mepennsi M BbIYUCICHUSA
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e (CBoOO#HO oOmepUpoOBaTh MOHATUAMHU [UIMHA, IUIOWAlb, OOBEM, BEJIMYMHA YyIVIa Kak
BEIMYMHAMU, HCIIOIb30BATh PABHOBEIMKOCTh U PAaBHOCOCTABICHHOCTb IIPU PELICHUH 3a4ad  Ha
BBIUUCIICHHE, CAMOCTOSATENIBHO IOJIy4aTh U MCIOIb30BaTh (OPMYJbl AJIs BBIUMCIEHUH IUIOmaned u
00beMOB (UTYp, CBOOOJHO ONMEPHPOBATH HIMPOKMM HAOOPOM (OPMYN Ha BBIYUCICHHE NPH PEHICHUU
CJIOKHBIX 3aJ]ay, B TOM YHUCJI€ U 33aJa4 Ha BBIUMCIIEHUE B KOMOMHAIMIX OKPY)KHOCTH U TPEYroJbHHKA,
OKPY’KHOCTH U 4ETBIPEXYTIOJIbHUKA, a TAKKE C IPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOATENIBHO (DOPMYITUPOBATH TMIIOTE3BI  IPOBEPATH UX IOCTOBEPHOCTb.

B noBceqHeBHOM KM3HH M NIPU U3YYEHUHU APYIHX NIPEIMETOB:

e CcBOOOJHO omepupoBaTh (GOpPMyJIaMU MPH PEUICHUHU 3a]ad B APYTHX YYEOHBIX MpeaMeTax U
IIPY IPOBEIEHUH HEOOXOAUMBIX BBIYMCICHUIN B PEAIbHOM KU3HHU.

I'eomeTpryeckue nocTpoeHus

e  OnepupoBaTh IOHATHEM HAOOPa 3JIEMEHTOB, OIPEIENAIOIUX T€OMETPUUECKYIO (PUTypY,

®  BIaJETh HAOOPOM METO/I0B IOCTPOECHUH LIUPKYJIEM U JIMHEUKOM;

®  IIPOBOJHUTH AHAJIU3 U PEAIU30BBIBATH TAIIbl PEIICHU 3a/1a4 HA [IOCTPOCHHUE.

B noBceqHeBHOM KM3HU M NIPU U3YYEHUHU APYIHX NIPEIMETOB:

e  BBHIIOJIHATH IOCTPOCHMS HA MECTHOCTH;

®  OLIEHMBATh pa3Mephl peaIbHbIX 00BEKTOB OKPYKAIOILIETO MUPA.
IIpeoGpa3oBanusn

e  OnepupoBaTh JBM)KEHUSMH U PEOOPa30BaHUSIMHU KaK METAIPEAMETHBIMU MOHATHIMU;

®  ONEpUPOBATH NOHATUEM JBH)KEHUS U MpeoOpazoBaHus 000U Ui 000CHOBaHMHA, CBOOOTHO
BJIAJICTh MPUEMaMH MOCTPOSHHs (UTYp C MOMOIIBIO ABIKEHUH M MpeoOpa3zoBaHUs MOJOOMS, a TaKxkKe
KOMOUHAIMSAMHU ABMKEHUH, ABUKEHUH U TpeoOpa3oBaHUi;

®  CIIOJIb30BATh CBOMCTBA JBMKEHMM M mpeoOpa3oBaHUil A MpoBeAeHUS OOOCHOBAHUS U
JI0Ka3aTelbCTBA YTBEPKACHUN B TE€OMETPUH U JAPYTUX Y4EOHBIX NpeaAMeTax;

®  [0Jb30BaThCSl CBOMCTBAMU JIBU’KEHUH U IPE0Opa30BaHUi IPU PELICHUH 3a]1a4.

B noBceqHeBHOM )KM3HH M NIPU U3YYEHUH APYIHX NIPEIMETOB:

®  [PUMEHATh CBOWCTBA JABM)KEHUN U IPUMEHSTH [101001€ U1 TOCTPOCHUN U BHIYMCICHUH.
BekTopb! M KOOPAMHATBI HA IIOCKOCTH

e (CB00OAHO ONEpPUPOBATH MOHATHUSMHU BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, MPOU3BEICHHE
BEKTOpa Ha 4YMCIIO, CKAJSIPHOE IPOU3BEACHUE BEKTOPOB, KOOPAMHATHI HA IIJIOCKOCTH, KOOPIAWUHATHI
BEKTODA;

® BJIAACTb BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH Ul pelIeHUs 3a7ad Ha
BBIYMCIICHUE U I0KA3aTEIIbCTBA;

® BBHINOJHATH C IIOMOLIBIO BEKTOPOB M KOOPJAMHAT JIOKA3aTEIbCTBO H3BECTHBIX €MY
reoMeTpuueckux (akToB (CBOWCTBA CPEOHHMX JMHHM, TEOpeM O 3aMedaTelbHbIX TOYKaxX M T.I.) U
NOJIy4aTh HOBbIE CBOMCTBA U3BECTHBIX (QUTYD;

® UCNONb30BaTh YypaBHEHUs GUIYp U1 pELIeHMs 3aJad U CaMOCTOSATENIBHO COCTaBIIAThH
YpaBHEHHUS OTJAEIbHBIX IJIOCKUX (pUryp.

B noBceqHeBHOM )KM3HU M NIPU U3YYEHUH APYIHX NIPEIMETOB:

®  HCIIOJIb30BATh MOHATHUS BEKTOPOB M KOOPAMHAT Ul pelIeHus 3a1ad 1o ¢pusuke, reorpapuu u
JIPYTUM Yy4eOHBIM ITpeIMeTaM.

Hcropust MaTeMaTHKHU

e JloHMmaTe MaTeMaTHKy Kak CTPOTO OpPraHM30BAHHYIO CHCTEMY HAy4yHbIX 3HAHUMU, B
YaCTHOCTH BJIAJIETh IMPEJICTABICHUSAMH 00 aKCHOMAaTHMYECKOM IMOCTPOECHUHM T€OMETPUU U MEPBUYHBIMU
IIPEICTABJICHUSMU O HEEBKIIMJOBBIX TEOMETPUSX;

® paccMarpuBaTb MAaTE€MaTHKy B KOHTEKCTE HCTOPUM DPAa3BUTHUS LUBWIM3ALUU U HCTOPUHU
pa3BUTHUSA HAyKH, IOHUMATh POJIb MATEMATUKU B pa3BUTUU Poccun.

MeTtoabl MaTeMAaTHKH

e Bragers 3HaHUAMH O Pa3IMYHBIX METOAAX OOOCHOBAHUS U OMPOBEPIKEHHS] MaTeMaTHUYECKUX

YTBEPKJICHUM U CAMOCTOSTENILHO IIPUMEHATD UX;

29



e  BJAJICTh HABBIKAMH AHAJIN3a YCIIOBUSA 3a/Ia4¥ U ONPEIECIICHUS MOAXOMSAIINX [T PEIICHUS
3a/1a4 U3y4YeHHBIX METOJOB MJIM MX KOMOMHAIINIA;

®  XapakKTEepH30BaTh MPOU3BEACHUSA HUCKYCCTBA C YYETOM MAaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJE, UCII0JIB30BATh MATEMATHYECKHE 3aKOHOMEPHOCTH B CAMOCTOATEIILHOM TBOPYECTBE.

Conep:xanue yueOHOro nmpeamera
MoayJb «MaTtemMaTHKa)

S KJace
HarypanbHble yncia.
Psin naTypanbHbIX uncen. JlecsTuuHas 3anuch HaTypallbHBIX yncell. OKpyIJIeHne HaTypajlbHbIX YHCEI.
Koopaunartssii i1yd. CpaBHEHME HaTypaibHbIX dyncell. ClI0KeHUe U BBIYMTAHUE HATYPAJIbHBIX YHUCEIL.
CBolicTBa CII0KEHUS. Y MHOKEHUE U JIEIIEHUE HaTypallbHbIX yKces. CBoiicTBa yMHOXKeHus. [lenenue ¢
ocraTkoM. CTeneHp 4ncia ¢ HaTypallbHbIM IIOKa3aTesneM. PeleHre TeKCTOBBIX 3a7ad apupMeTHUECKUMU
croco6amu.

JApoou. O0sikHOBeHHBIE 1podu. [IpaBuibHbBIe U HeTIpaBIIbHBIE 1po0H. CMemanHbie uncia. CpaBHEHUE
OOBIKHOBEHHBIX Jpo0eii U CMELIaHHBIX Yncell. Apudmerndeckue 1eHCTBUS C OOBIKHOBEHHBIMH JIpOOSIMU
U CMELIaHHBIMU yKciaMu. JlecaTuunble 1podu. CpaBHEHHE U OKPYIJIEHUE JECATUUHBIX JPOOei.
Apudmerndeckne IeHCTBHS € ACCATHUHBIMU ApoOsMu. [IpUKHIKN pe3ylbTaTOB BEIYMCICHHA.
[IpencraBienue necaTuuHON APOOH B BUAEC OOBIKHOBEHHOM JIpoOU M OOBIKHOBEHHOM B BUJIE ICCSITHYHOM.
[Tponentsl. Haxoxxaenue npoueHToB oT yncia. HaxoxaeHue dyucia no ero npoueHTam. Pemenue
TEKCTOBBIX 3aJ71a4 apu(PMETHYECKIMH CIIOCO0AMH.

Beauuunbl. 3aBUCHMOCTH MKy BeJTHYUHAMM. EIMHUIIBI JUTHHBI, TUTOLIAAH, 00beMa, MacChl,
BpeMeHH, ckopocTu. [Ipumepsl 3aBrcuMocTeit Mex 1y BennuuHaMu. [IpencraBienne 3aBucuMocTeit
MeX 1y BenmuunHaMu. [Ipencrasiienue 3aBucumMocteld B Bue Gopmyit. Beraucnenus mo ¢popmymnam.

YucnoBbie 1 OyKBeHHbIE BbIPAKeHHs. Y paBHeHUs. UHCI0BbIE BBIpAXKECHHS. 3HAYEHNUE YHCIIOBOIO
BbIpaKkeHUs. [IopsA0K NeMCTBUI B YHCIIOBBIX BBIpa)KEHUAX. byKBEHHBIE BbIpakeHNs. POPMYIIBI.
VYpasuenus. Kopens ypaBHeHus. OCHOBHBIE CBOMCTBA YpaBHEHUM. PerieHne TEKCTOBBIX 3a7a4 ¢
MMOMOUIBIO YPABHEHHUI.

9J1eMeHTHI CTATUCTHKH, BEPOATHOCTH. KOMﬁI/IHaTOPHI)Ie 3aJgavum. HPGJICTaBJ'ICHI/IC JaHHBIX B BUIC
Ta6J'II/II_[. Cpez[Hee apPIq)MeTI/I‘leCKOC. CpeILHee 3HaYEHHUE BEIUYMHBI. Pemenue KOM6I/IHaTOpHHX 3agay.

I'eomerpnueckne purypsl. Usmepenusi reomerpudeckux BeanuuH. Otpesok. [Toctpoenne orpeska.
JnuHa oTpeska, n1omaHHOU. M3MepeHne IMHbI OTpe3Ka, TOCTPOCHUE OTPE3Ka 3aJaHHOW JIJTUHBI.
[Tepumetp mHoroyrosnbHuka. [lnockocts. [Ipamas. JIyd. Yron. Buael yrinos. ['pagycHas mepa yria.
H3mepenue 1 nocTpoeHue yriios ¢ oMok Tpancnoprupa. [Ipasmoyronsauk. KBagpar. TpeyroasHuk
Bunet TpeyronsaukoB. PaBenctBo ¢uryp. [Tonsitue u cBoiicTBo miuomaan. [nomans npsaMoyroibHUKa U
kBazpara. Oce cummerpun ¢urypsl. Harnsinele npeacrapieHus o IpoCTPaHCTBEHHBIX (pUrypax:
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo, mupamuaa. [Ipumepsl pa3BepTok MHOTOYTOJILHUKOB. [loHsTHE 1
cBoiicTBa 00beMa. OOBEM MIPAMOYTOJIBLHOTO MapajuieNienuIieia u Kyoa.

TemaTnuyeckoe NJIaHKPOBaHUE

5 KJi1ace
Ne ypoka nm\n Tema ypoka KoimnuectBo
4acoB
I'naBa 1 HATYPAJIBHBIE UUCJIA (20 u.)
1-2 Psan HatypanabHBIX yncen 2
3-5 [Mudpsl. JecsaTuunas 3anuch HaTypaJIbHOTO YKCIIA. 3
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6-8 Otpesok. Jliimaa oTpeska. 3
9 Bxognast koHTpOIBHAS padoTa. 1
10-12 [Tnockocts. [psimas. Jlyy. 3
13-15 [lxana. KoopauHaTHBIN JTy4. 3
16-18 CpaBHeHUE HATypaIbHBIX YUCEL. 3
19 [ToBTOpEHME U cHCTeMaTH3alUs Y9eOHOr0 MaTepuara. 1
20 KonTponbnas pabora Nel. 1
I'naa2 CJIO)KEHUE U BBIYUTAHUE HATYPAJIBHBIX UACEJI (33 u)
21-24 CrnosxeHue HaTypaiabHbIX ynces. CBONCTBA CIOKEHUS. 4
25-29 Boluntanue HaTypajbHBIX YHCEI. )
30-32 YucnoBbie 1 OyKBEeHHBIC BbIpakeHHS. DOpMyIIbL. 3
33 KonTponbnas padota Ne2. 1
34-36 YpaBHeHwHeE. 3
37-38 Yron. O6o3HaueHUE YTIIOB. 2
39-43 Bunb! yrios. U3mepenue yrios. 5
44-45 MHoroyronsHUKH. PaBHBIE HUTYPHI. 2
46-48 TpeyronbHUK U €r0 BUIBL. 3
49-51 [IpssmoyronsHUK. OCh CHMMETPHH (BUIYPBL. 3
52 [ToBTOpEHME U cucTeMaTU3aIus yueOHOTro MaTepuara. 1
53 KonTponbaas padota Ne3. 1
I'nasa 3 YMHOXKEHUE U IEJIEHUE HATYPAJIbHBIX UYUCEJI (36 1)
54-57 YMmuoxenue. [lepemecTurenbHOE CBOMCTBO YMHOKEHHUS. 4
58-60 CoderarenbHOE U pacpeeIMTEIbHOS CBOWCTBA YMHOKCHHSL. 3
61-67 Henenue. 7
68-70 JleneHue ¢ ocTaTKOM. 3
71-72 Crernens yncia. 2
73 KonTponbras padorta N4 1
14-77 [Tnomane. [nomans npsMoyroiabHUKa. 4
78-80 [TpssmoyronbHbI napaymenenunes. [lupamunaa. 3
81-84 O6BeM NpsIMOYTOJIBHOTO NMapajuieenunesa. 4
85-87 Komb6unaropHsie 3a1a4n. 3
88 [ToBTOpEHME U cucTeMaTU3alUs y4eOHOro MaTepuana. 1
89 KonTponbaas padora NeS. 1
I'naa 4 OBBIKHOBEHHBIE IPOBU (18 )
90-94 [TonsiTie 0OBIKHOBEHHOM APOOH. 9)
95-97 [IpaBunbpHbIE U HEeTpaBWIbHBIE 1poou. CpaBHEHHUE IPOOEI. 3
98-99 CrnosxeHue 1 BIYMTaHUE ApoOei ¢ OAMHAKOBBIMU 3HAMEHATEISIMHU. 2
100 Jpobwu 1 ienieHne HaTypabHBIX YUCEIL. 1
101-105 CMmelaHHble Ynca. 3)
106 [ToBTOpEHME U cucTEeMaTU3aIUs Y4eOHOr0 MaTepuana. 1
107 KonrtpomnsHas pabota Neb. 1
I'naBa 5 JECATHUYHBIE JIPOBU (48 u)
108-111 [IpencraBiaeHue o 1ECATUUHBIX IPOOSX. 4
112-114 CpaBHeHUE IECATUYHBIX JPOOEH. 3
115-117 Oxkpyrienne uncen. [Tpukuaku. 3
118-123 CrnosxeHue ¥ BBIYUTAHUE IECATUYHBIX IPOOEH. 6
124 KonTponbhas padota Ne7. 1
125-131 YMHOXKEHNE AECATUIHBIX APOoOeit 7
132-140 Jlenenue NecATUYIHBIX TpoOeit 9
141 Konrpomnbnas pabora Ne§. 1
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142-144 Cpennee apudmerndeckoe. CpeHee 3HAUCHUE BETMYUHBI. 3
145-148 [TpouerTsl. HaxoxaeHue mporieHToB OT YUcia. 4
149-152 Haxoxnenue uncia mo ero npoueHTam. 4
153-154 [ToBTOpEHME U cCUCTEMAaTH3AIUs Y4eOHOTO MaTepHala. 2
155 Kountposnbnas pabora Ne9. 1
MOBTOPEHUE U CUCTEMATU3ALIUSA YUYEBHOI'O MATEPUAJIA (15 u)
156-169 [ToBTOpEeHME U cHCTEMaTH3alUs y4eOHOT0 MaTepuaa. 14
170 HroroBast KOHTpoOJIbHAS paboTa 1
Hroro 170

Conep:kanue y4eOHOT0 nmpeaMeTa
MoayJb «MaTtemMaTHKa)

6 kaace
1. Harypaabnuble umcaa. Jlenurenu u kparasle. HOJl u HOK. CpoiictBa nenumoctu. Ilpusnaku

nenumoctd Ha 2, 3,4, 5, 9, 10, 25. [IpocTeie U cocTaBHbIC uncia. PaznokeHne HaTypalbHOTO YKCIIa Ha
HpOCTI:IG MHOXUTCIIN.

2. Ipodu. ApudmMernueckre ACHUCTBUSA ¢ OOBIKHOBEHHBIMHU JIpoOsMu. HaxoxaeHue 4acTu OT IENOoro u
neigoro mo ero 4actu. OtHomenwe. IIpomoprus, OCHOBHOE CBOMCTBO MpOMOPLMU. BbIpakeHHE
OTHOIIICHHUS B MMPOIICHTaX. Pemenne TeKCTOBBIX 3a1a4.

3. PannonanbHble yncaa. [lonoxuTenbHble U OTpULATENbHBIE YMCIA, MOAYNIb yHcia. M3o00paxeHue
yycel TOYKaMM HAa KOOPAMHATHOW IIPSMOM, TE€OMETpUYECKas HWHTEpHpeTanys MOIYJsS 4HCIIA.
Apudmerndeckne IeHCTBHS ¢ pallHOHAIBHBIMU YnciaMi. CBOHCTBa apu(hMETHIECKUX NeHCTBUH.

4. DaemeHTbl anare0pbl. BbyKBEeHHblE BBIpAXEHMS, YPAaBHEHHME, KOpPEHb ypaBHEHHs. JlekapToBbl
KOOpJMHATHI HA IIJIOCKOCTH.

[TocTtpoeHne TOUKM MO €€ KOOpAMHATaM, ONPENCIIEHWE KOOpAMHAT TOYKM Ha IUIOCKOCTH. I[Ipumepsr
3aBUCUMOCTEN MEXIY BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; NPOU3BOJAUTEIBHOCTD TPY/Ia, BPEMS,
paborta; 11eHa, KOJTM4YeCTBO, CTOMMOCTb U JP.

5. BepositHocTb, KOMOMHaTOpuKa. [IpeacraBieHue AaHHBIX B BuUje Ta0nui, auarpamm. [lonsrue o
CIIy4aifHOM M JIOCTOBEPHOM COOBITUH. Perienre KoMOMHATOPHBIX 3a/1a4 1epedopoM BapHaHTOB.

6. Harasignasi reomerpusi. HarnmsgHele mpencTaBieHHss O TPOCTPAHCTBEHHBIX Qurypax. [Tpumepsr
pa3BEPTOK MHOTOIPAaHHUKOB, IWINHAPA, KOHyca. OKpYyKHOCTb M Kpyr. JUIMHA OKPY>KHOCTH, IJIOLIAJAb
kpyra. Ilonarue o mmomaau ¢urypsl, paBHOBenukue ¢Gurypsl. LleHTpanbHas, oceBas W 3epKasibHas
cummetpus. M3o00pakeHre CMMMETpUYHBIX (PUTyYD.

TemaTnyeckoe ImIaHUpoBaHue 6 KiIacce

Ne ypoka Tema ypoka KoimuecTBo
m\n JacoB
Iaasa 1 IEJUMOCTDb HATYPAJIBHBIX UUCEJI (17 )

1-2 JlenuTtenu u KpaTHbIE 2
3-5 [Mpusnaku nenmumoctr Ha 10, Ha 5 1 Ha 2 3
6-8 [Tpu3naku nenumoctu Ha 9 U Ha 3 3
9 [TpocTeie U cocTaBHBIC YHCIIA 1
10-12 Hanbonpmmuii oOmuii neauTeis 3
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13-15 Haumensiiee ooO1iee kpaTHoe 3
16 [ToBTOpEHME M cHcTeMaTH3aIus y9eOHOTO MaTepraia 1
17 KonTtponsHast padora Nel 1
I'napa 2 OBbIKHOBEHHBIE JIPOBH (38 u)
18-19 OcHOBHOE CBOMCTBO IpOOH. 2
20-22 Coxparienue apo0Oeit. 3
23-25 [TpuBenenue apobeii k 00IIEMy 3HAMEHATEITIO. 3
26-30 Crno)xeHue 1 BBIYUTaHUE APOOEH ¢ pa3HBIMU 3HAMECHATEIISIMH. 5
31 KonTponbnas padorta No2. 1
32-36 YMHO)eHUE npodeit 5
37-39 Haxosxnenue npoOu ot yucna. 3
40 KonTponbnas padorta Ne3. 1
41 B3aumno oOparHble yucnia 1
42-46 Henenue npoOeit. 5)
47-49 Haxosxenne uucina 1o 3aJaHHOMY 3HAYCHHIO €ro ApOoOH. 3
50 [IpeoOpazoBanne 0OBIKHOBEHHOW APOOH B ACCATUIHYIO. 1
51 beckoHeuHbIC TEPHOIUYECKUE JECATUIHBIC IPOOH. 1
52-53 JlecsaTuanoe puOIIMKEHNE OOBIKHOBEHHOM Ipo0u. 2
94 [ToBTOpEHME 1 cUcTeMaTH3alus yueOHOro MaTepuana 1
55 KonTpomnbnas padorta Ne4. 1
I'naa 3 OTHOILIEHUSA U ITPOITIOPLIUMU (284)
56-57 OTHoeHUs. 2
58-61 [Tpomopiuu. 4
62-64 [IpolieHTHOE OTHOIIEHHE ABYX YHCEIL. 3
65 KontponbHas padota NoS. 1
66-67 [Ipsimast 1 oOpaTHAs TPOIIOPIIMOHATEHOCTD. 2
68-69 JleneHue yucia B JaHHOM OTHOIICHUHU. 2
70-71 OKpy>KHOCTb U KpYyI' 2
72-74 Jnuna okpyxHocTH. [Tnomans kpyra. 3
75 [unuaap, KoHyc, map. 1
76-77 Jlnarpammbl 2
78-80 Cayuaiinble coObITHS. BeposTHOCTB c1y4aifHOro COOBITHS. 3
81-82 [ToBTOpEHME U cUcTeMaTH3alus yueOHOro MaTepuara. 2
83 KonTtponbHast pabota Neb. 1
I'1asa 4 PAIITUOHAJIBHBIE UUCJIA U JEUCTBUS HAJ1 HUMU
84-85 [TostokUTETHHBIC ¥ OTPHUIIATEIIBHBIC YUCIIA. 2
86-88 KoopaunaTHas npsimast. 3
89-90 Lenwie ynca. PanroHanpHbIC YncIa. 2
91-93 Moy ymcna. 3
94-97 CpaBHeHUE ynCell. 4
98 KonTposbHas padota N7 1
99-102 CrnosxeHue palMoHaIbHBIX YUCEL. 4
103-104 CBolicTBa CII0KEHUS PaLlUOHAJIBHBIX YHCEI. 2
105-109 Borunranue palnoHaabHbBIX YHCET. 5)
110 KonTponbnas padora Ne§. 1
111-114 YMHOKEHUE pallMOHAIbHBIX YHCEL. 4
115-117 CBolicTBa YMHOKEHUS PALIMOHATIBHBIX YUCEL. 3
118-122 Koaddunuent. PacnipenenurenbHoe CBONCTBO YMHOXKEHHUSI. 5)
123-126 Jlenenue palMoHaIbHBIX YUCEIL. 4
127 Konrponsnas padora Ne9 1
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128-131 Pemenue ypaBHeHUIA. 4
132-136 Pemenue 3amau ¢ moMoIipr0 ypaBHEHUH 5
137 KonTponbras padorta Nel0 1
138-140 [TepnenuKyIsIpHBIC TIPSIMBIC 3
141-143 OceBas 1 LEHTpaJIbHAsl CUMMETPUU 3
144-145 [TapannenpHble IpsIMbIE. 2
146-148 KoopannaTHas miockocTh. 3
149-150 I'padukn. 2
151-152 IloBTOpEHME M cucTeMaTn3anus yueOHOro MaTepuana 2
153 Kontponbnas padora Nel 1 1
INOBTOPEHUE U CUCTEMATHU3ALIUA YYEBHOI'O MATEPHUAJIA (174)
154-169 [ToBTOpEHME U cucTeMaTu3alus yaeOHOro MaTepuana Kypca 16
MaTeMaTHKH 6 kiacca
170 Kontposnbnas padora Nel2 1
Hroro 170

Conep:xanue y4eOHOro nmpeamMera
MOAYJIb «AJredopa»

KJacc

Auaredpanyeckue BbIpaKeHH.

BolpakeHue ¢ nepeMeHHbIMU. 3HaU€HUE BBIPAXKEHUS C IEPEMEHHBIMU. J|0ITyCTUMBIE 3HAYEHUS
nepemeHHbIX. ToxxaectBa. ToxxaecTBeHHbIE TPe0OpazoBaHMsl aNreOpanyecKuX BbIpaKeHUI.
Jloka3zarenbcTBo TOkAECTB. CTENEHb C HaTYypalbHBIM I0Ka3aTeseM U €€ cBoicTBa. OHOUIICHBI.
OpnowieH crannapTHoro Buaa. CreneHs onHowIieHa MHorowieHsl. MHOrouieH cTaHAapTHOTO BUJIA.
Crenenp MHOrousneHa. CioxeHue, BBIMUTAHUE U YMHOKEHHUE MHOTOUIeHOB POpMyJibl COKPAILEHHOTO
YMHOXEHHS: KBaApaT CyMMbI U KBaJpaT Pa3HOCTH JABYX BBIPAKECHUM, IPOU3BEICHUE PA3HOCTH CyMMBI
JBYX BbIpaxkeHUH. Pa3iokeHrne MHOrouseHa Ha MHOKUTENN. BboiHeceHne 0011ero MHOXHUTENS 3a CKOOKH.
Mertoa rpynnupoBkU. Pa3HOCTh KBaipaToB ABYX BblpakeHUIl. CyMM 1 pa3HOCTb KyOOB JIBYX
BBIPAKCHUI.

YpaBHeHus.

VYpaBHenue ¢ onHOI nepemeHHoi. KopeHb ypaBHeHus. PaBHocuinbHbIe ypaBHeHUs. CBONCTBA ypaBHEHHM
C OJIHOM NEPEMEHHON. YpaBHEHHUE KaK MaTEMATUYECKasi MOJENb PEANIbHOM CUTyalnu. JInHeitHoe
ypaBHeHUE. PanimoHanbHble ypaBHEHUs. Penenne paioHalbHbIX YPaBHEHUMN, CBOJIAIIMXCS K TUHEWUHBIM.
Pemienue TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO PALIMOHATIBHBIX YPABHEHUN. Y PAaBHEHHUE C IBYMS IIEPEMEHHBIMU.
I'paduk ypaBHeHUs ¢ 1ByMs repeMeHHbIMU. JIMHEHOE ypaBHEHUE C IBYMS MTEPEMEHHBIMU U €r0 rpaduk.
CucreMbl ypaBHEHHUI ¢ ABYMs NepeMeHHbIME. [ paduueckuii METO pelieHus CUCTEMBl YPaBHEHUN C
JIByMsI IEpEMEHHBIMU. Perienne cucteM ypaBHEHH METOJIOM MOJICTAHOBKH U clioxkeHHs. CucrteMa JByX
YpaBHEHUH € IBYMS MEPEMEHHBIMH KaK MOJENb PEATbHON CUTYallH.

DOYyHKUMH.

UYucnoseie pyHkMy. OyHKIMOHAIBHBIE 3aBUCKMOCTH MEX1y BelmnunHaMu. [loHsTre pyHKuuu.
OyHKIMS KaK MaTeMaTHYecKasi MOJIeNb peajbHOro mporecca. O6macTh onpeneneHus 1 001acTh
3HayeHus pyHkuuu. Crioco6s! 3ananus GpyHkuuu. I'paduk pynkunu. Jluneitnas GyHKius, ee CBOWCTBA U
rpaduxmu.

TemaTnuyeckoe MJIAaHNPOBaHUE
7 kJy1ace
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Ne ypoka Tema ypoka Kosn4yectBo
n\n 4acoB
JJMHEUHOE YPABHEHUE C OJHOM NEPEMEHHOM (174.)
1-3 Beenenue B anredpy 3
4-9 JInHeitHOe ypaBHEHUE C OJHOM EPEMEHHOM 6
10-15 Pemenue 3aa4 ¢ moMoIip0 ypaBHECHUIH 6
16 [ToBTOpEeHME U cHCTEMaTH3alus y4eOHOTo MaTepraia 1
17 KonTponbhas padota Ne 1 «JIuneiinble ypaBHEHUS» 1
HEJIBIE BBIPAYKEHUSA (684.)
18-19 Tox1eCTBEHHO paBHBIC BhIpaKeHUS. ToXaeCTBA 2
20-22 CreneHb ¢ HaTYypaJIbHBIM OKa3aTeIeM 3
23-26 CBolicTBa CTETICHU C HATypalTbHBIM MOKa3aTelIeM 4
27- 30 OnHOYIEHB] 4
31-32 MHorousneHbl 2
33-37 CroxeHue ¥ BBIMUTaHUE MHOTOYJICHOB 5}
38 KonTponbhas pabota Ne 2 «CTeneHb ¢ HaTypalbHBIM ITOKa3aTeIeM» 1
39- 43 VYMHOKEHUE OIHOYIEHA HA MHOTOYJIEH 5
44-48 YMHOXEHHNE MHOTOWICHAa Ha MHOTOWICH )
49-52 Pa3znoxxenne MHOTOUYICHOB HA MHOXKUTENU. BriHeceHue o011ero 4
MHOXHTEJISI 32 CKOOKH
53-56 PasnosxeHrne MHOTOYIEHOB HA MHOXKHUTEIH. METO TPYIIITUPOBKU 4
57 KonTponbaas padorta Ne 3 «/lelicTBuUS C OqHOWICHAMHU U 1
MHOTOYJICHAMM)
58-61 [Tpou3BeneHne pa3HOCTH U CYMMBI IBYX BBIpQKEHUH 4
62-64 Pa3zHocTh KBaApaTOB JIBYX BBIpaKEHUN 3
65-69 KBazpat cymmbl U KBaJpat pa3HOCTH JABYX BBIPaKEHUN 5
70-73 [TpeoOpa3oBanue MHOTOUJIEHA B KBaIpaT CYMMBI MJIM Pa3HOCTH JIBYX 4
BBIPAKECHUI
74 KonTponbnas pabota Ne 4 «[IpeoOpa3oBaHue BbIpakeHUI» 1
75-77 CymMa 1 pa3HOCTb KYyOOB JBYX BBIpaKEHHM 3
78-82 [IpumeHeHue pa3TuYHBIX CIIOCOOOB Pa3IOKEHUS MHOTOWJICHA Ha 5
MHO>KUTEH
83-84 IToBTOpeHue u cuctTemMaTuzalus yueOHOro Mmatepuasia 2
85 KonrtponsHas pabora Ne 5 «PaznoxkeHne MHOTO4JICHOB Ha 1
MHOXHTEITH
OYHKIHNUH (18u.)
86-89 Cesi3u MeX Ty BenmnarnHaMu. OyHKIUs 4
90-93 CniocoOs1 3a1anust GyHKITHH 4
94-96 I'paduk byHKIIUN 3
97-101 Jluneitnas pynkuus, e€ rpaduk u cBoiicTBa 3)
102 [ToBTOpEHMEe U cucTeMaTu3alys yaeOHOro MaTepuana 1
103 KonrtponsHas padora Ne 6 «Dynknuu. Jlnaerinas QyHKIws» 1

CUCTEMBI IMHEWHBIX YPABHEHUU C IBYMS IEPEMEHHBIMU (254.)

104-106 | YpaBHeHHs ¢ IBYMsI IEPEMEHHBIMHU 3

107-110 | JIuneiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €ro rpaduk 4

111-114 | Cuctemsl ypaBHEHHH ¢ 1ByMs IepeMeHHbIMHU. | 'paduueckuii MeTos 4
pEIIeHHSI CUCTEMBI IBYX JTMHEWHBIX YPaBHEHHH C IByMs IEPEMEHHBIMH

115-117 Pemienune cucreM TMHEMHBIX YpaBHEHUH METOJ0M MOJACTAaHOBKHU 3

118-121 Pemenne cuctem JINHEWHBIX YPABHEHUI METOJIOM CIIOKEHHMS 4

122-126 Pemienue 3a1ayu ¢ mOMOIIBIO CUCTEM JTMHEHHBIX YpPaBHEHUI 5
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127 [ToBTOpEHME U cHCTEMaTHU3aIUs y4eOHOTO MaTepHaia 1
128 Kontponbnas padora Ne 7 «CrucTeMbl THHEHHBIX YPAaBHCHUIN 1
MNOBTOPEHUE U CUCTEMATHU3ALUA YYEBHOI'O MATEPHUAJIA (84.)
129-136 ‘ YrpaxHeHus J11 MOBTOPEHUsI Kypca 7 Kiacca ‘ 8
Hroro 136 yacos

Conep:kanue yueOHOro npeamera
MOAYJIb «AJredpa»
KJ1acce
AnredpanyecKue BbIPasKeHUs.

Paunonanesubie Beipaxenus. Llensie Boipaxkenus. J[poousie Beipakenus. Parimonanbnast 1po0Ob.
OcHOBHOE CBOMCTBO pallMOHANBHOM 1poOu. CloXeHue, BBIUNTaHUE, YMHOKEHHUE U JICIICHNE
panmoHanbHBIX pobeii. Bo3Benenue panuoHanbHOM qpodu B
crereHb. ToXAeCTBEHHBIE MPE0Opa30BaHMs PALIMOHATIBHBIX BhIpakeHUi. CTENeHb ¢ IeTbIM M0Ka3aTeIeM
u e€ coiicTBa. KBajgpaTHbie KOpHU.

Apudmernueckuii KBaJIpaTHBIM KOPEHb U €ro CBOKWCTBA. T0OX/IeCTBEHHBIE TPeoOpa30BaHus BBIPAKCHHIA,
coZiepKalnX KBaJpaTHbIC KOPHHU.

YpaBHeHus.

KBanparnoe ypaBuenue. @opmyina KopHel kBaapaTHoro ypaBHeHus. Teopema Buera. Parnonansabie
ypaBHeHUs. Perienne paiyioHanbHbIX YPaBHEHUM, CBOAAIIMXCS K JIMHEHHBIM WM K KBaJAPaTHBIM
ypaBHEHUAM. PerieHre TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO PAllMOHATBHBIX

YPaBHEHUH..

YucioBble MHOKECTBA.

MHokecTBO U ero 31eMeHThl. CIIoCO0bI 3aJaHusI MHOXXCECTB. PasaBIC MHOXKECTBA. HyCTOG MHOXECTBO.
[TogmuOXKkecTBO. Onepaly HaJ MHOKECTBaMU. MutrocTpaliys COOTHOILIEHHHM MEX/Ty MHOXECTBAMHU C
MOMOIIbIO AUarpaMm Ditniepa. MHoxecTBa

HaTypaJbHbIX, IEJIbIX, PALIMOHATBHBIX YKcell. PanroHanbHOe Yuciio Kak 1podb Buga m/n, rae m € Z, n €
N, 1 kak OeCKOHEYHas epUoInIecKas JecaTuaHas 1poos. [Ipencrapnenne 06 HppalmOHATIHLHOM YHUCIIE.
MHoxecTBO JieiicTBUTENbHBIX uncell. [IpencraBienue 1eiCTBUTENBHOTO YKcia B BUJie OECKOHEUHOM
HETMEePUOIMYECKON JecATUIHOM poou. CpaBHEHUE AEHCTBUTEIBHBIX Yucel. CBs3b MEXKy MHOKECTBAMHU

N, Z, Q,R.

DOyHKIUH.

Yucnossle pyHkunn. OyHKIMOHATBHBIE 3aBUCUMOCTH MEXy BennuruHaMu. [loHsTre pyHKkuuu.
@yHKIMS KaKk MaTeMaTH4ecKasi MoJieNlb peanbHOoro npouecca. O0naacTh onpeneaeHus 1 001acTb
3HayeHus pyHkuuu. CriocoOsl 3aaanus ¢pynkuuu. ['paduk ¢pynkuuu. [locrpoenue

rpadukoB pyHKINN ¢ ToMoIIbio peoOpa3zoBanuil puryp. Hynu ynkuuu. [Tpomexyrku
3HaKonocTosHCTBa QyHKIMU. [IpoMexyTku Bo3pacTaHus U yobiBaHus QyHkiun. OOpaTHas
TPOTIOPIHOHATBHOCTD, KBaApaTHIHAs GyHKIHS, GYHKIHS y = VX, HX CBOHCTBA M rpadyKiL.

TemaTuyeckoe IVIAHUPOBAHUE

8 kiacc
Ne ypoka m\n Tema ypoka KoauuecTBo
JacoB
PAIIMOHAJIBHBIE BBIPAYKEHUMS (55 u.)
1-3 PannonansHbie 1poou 3
4-7 OCHOBHOE CBOWMCTBO paliioOHaIBHOU IpoOr 4
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8-11 CroxeHue ¥ BRIYMTAHUE PAIIMOHAIBHBIX IPOOEH ¢ OTMHAKOBBIMHU 4
3HaMEHATEISIMA
12-18 CrnoxeHne 1 BBIYNTaHUE PAIIIOHAIBHBIX IpO0ei C pa3HbIMU 7
3HaMEHATEIISIMU
19 Kontponbnas pabora Ne 1 1
20-24 YMHOKEHHUE U JISIICHHE PallMOHAIBHBIX Apobeii. Bo3BeneHue 5}
palroOHAIBHOM IpOOU B CTENICHD
25-34 TosxiecTBeHHBIC TIPEOOPA30BaAHUS PAIMOHAIBHBIX BBIPAKCHUN 10
35 KonTponbnast paborta Ne 2 1
36-39 PaBHOCUIIBHBIE ypaBHEHHS. ParimoHansHbie ypaBHEHUS 4
40-44 CreneHs C LeIbIM OTPHUIATSIbHBIM ITOKa3aTelIeM 5
45-50 CBOICTBA CTEIIEHHU C LEJIBIM [I0Ka3aTejIeEM 6
51-54 k 4
OyHKIMA Y X u e€ rpapuk
55 KonTponbras padorta Ne 3 1
KBAJIPATHBIE KOPHHU. JJEMCTBUTEJBHBIE UHCJIA (30 u.)
56-58 ®yHKIMA Y = X U eé rpaduk 3
59-62 KBaaparHbie kopHH. Apu(METHUCSCKUI KBaIpaTHBIHM KOPEHb 4
63-64 MHOXECTBO U €T0 JIEMEHTHI 2
65-66 [TonMuo)kecTBO. Oniepaniiy HaJl MHOKECTBAMHU 2
67-69 UmncaoBbie MHOXKECTBA 3
70-74 CpoiicTBa apupMeTHIECKOTO KBaAPATHOTO KOPHS )
75-81 ToxnecTBeHHbIE IPe0OpPa30BaHUs BRIPAKECHNUN, COIEPIKAIINX 7
KBaJ[paTHbIC KOPHH
82-84 Oynkius Y = Jx u eé rpadux 3
85 KonTponbnas padora Ne 4 1
KBAJIPATHBIE YPABHEHMUSI (36 4.)
86-89 KBanparable ypaBHeHHsI. PelieHre HeNMOMHBIX KBAAPATHBIX YPABHCHHMA 4
90-94 ®opmyia KOpHEN KBaAPaTHOIO YPaBHEHHUS 5
95-99 Teopema Buera 5
100 Konrponbnas pabora Ne 5 1
101-105 KBanpatublii TpéxuseH 9)
106-112 Pemenne ypaBHeHMi, CBOIAIIMXCS K KBaJAPATHBIM YPaBHEHUSIM 7
113-120 PannonanbHble ypaBHEHHS KaK MaTeMaTHUYECKHE MOJIETH PeaJIbHbBIX 8
CUTYyalHi
121 Konrponbnas pabora Ne 6 1
IMOBTOPEHUE U CUCTEMATHU3ALIUS YYEBHOI'O MATEPHUAJIA (15 4.)
122-136 | Yupakuenus u1st HOBTOpeHHUs Kypea 8 Kiacca \ 15
Hroro 136
Conep:xanue y4eOHOro nmpeamMera
MoayJIb «Asredpa»
KJ1ace
HepageHncrsa.

YucnaoBwie HCpPaBCHCTBA. OCHOBHBIC CBOMCTBA YHCIOBEIX HCPAaBCHCTB. CnoxxeHue u YMHOXCHUC
YHUCIOBBIX HEPABCHCTB.
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OueHuBaHue 3HAYCHNUS BbIPAKEHHS.

HepasenctBa ¢ ogHO# nepeMeHHOM. Penienrne HepaBeHCTB ¢ OAHOM nepeMeHHOM. YncioBbie
MIPOMEKYTKH.

CucreMbl TMHEUHBIX HEPABEHCTB C OJIHOM NepeMeHHOM. CHCTEMBI pallMOHAILHBIX HEPABEHCTB C
MoayisimMu. MppanrioHanbHble HEPAaBEHCTBA.

Paccyxaenust or mpoTUBHOTO. METOT UCITOJIB30BAaHUS OYEBUIHBIX HEPABEHCTB. MeTO1 MPUMEHEHUS
paHee JOKa3aHHOTO0 HEPABEHCTBA. METO/] TeOMETPUUYECKON MHTEPIPETALINH.

KBagparuunas pyHkums.
[ToBTOpeHue u pacmmpenue ceegaeHuii o pynkmuu. CeorictBa pynkmuu. Kak moctpouts rpapuk
dynkmu Y =kf(x), ecnu u3Becren rpaduk ¢pynkuun y = f(X). Kak mocrpouts rpaduku Gpyukumii y = f(X)
+buy="f(x+a), ecnu usBecren rpapuk GyHKIUH Y =
f(x). Kagpatuunas GpyHkuus, e€ rpaduk u cBoiictBa. PeieHne kBapaTHBIX HepaBeHCTB. Perenue
paloHaIbHBIX HEPAaBEHCTB. MeTO/1 HHTEPBAJIOB.
Cucrembl ypaBHEHUH C IByMs IEpEMEHHBIMU. Perienue 3aj1a4 ¢ TOMOIIbIO CUCTEM YpaBHEHUM BTOPO
CTETCHH.

DJieMeHThI NPUKJIAJTHOH MATEMATHKH.

Matemaruueckoe mozenupoBanue. [IporenTHbie pacy€rsl. AOCONIIOTHAS U OTHOCUTEIIbHAS
norpemHocTy. [Ipubmmkénnsle Berunciaenns. OCHOBHbIE NpaBuila KoMOMHAaTOpuKU. YacToTa 1
BEPOSTHOCTH CIy4aiiHOTo coObITHs. Kitaccmueckoe

olpeienieHue BepossTHOCTH. HavanbHbIe CBEIEHUS O CTaTUCTHKE.

Yuci10BbIe M0CT1€10BATETbHOCTH.

Apudmernueckas nporpeccus. Cymma N-TIEpBBIX YWICHOB

apupmeTrueckoii nporpeccuu. ['eomerpuueckas nporpeccusi. Cymma n-nepBbIX 4WICHOB F€OMETPUYECKON
nporpeccur. CymMMa 6ECKOHEUHOM reOMETPpUYECKON IPOrpeccuu

TemaTHueckoe IJIAHUPOBAHUE

9 kaace
Ne ypoxka Tema ypoka KoumuectBo
n\n 4acoB
HEPABEHCTBA (26 4.)
1-4 YucnoBble HEpaBEHCTBA 4
S5-7 OcCHOBHBIE CBOWCTBA YACIIOBBIX HEPABEHCTB 3
8-10 CrnoxxeHue 1 yMHOXKEHHE YUCIIOBBIX HepaBeHCTB. OlleHNBaHNe 3HAYE€HUs 3
BBIPKEHUSI.
11-12 Hepasencta ¢ oHOI nepeMeHHON 2
13-18 Pemenne HepaBeHCTB ¢ OHON NIEpeMEHHON. UKCI0BBIE TPOMEKYTKH. 6
19-24 CucreMbl TUHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM. 6
25 [ToBTOpEHME U cucTeMaTHU3aIUs yueOHOTO MaTepHaa 1
26 Konrponbnas padora Ne 1 1
KBAJIPATUYHAS ®YHKIUS (39 u.)
27-30 [ToBTOpEHME U pacIupeHue CBEACHNH 0 PYHKIINU 4
31-34 CaoiicTBa QyHKIUHU 4
35-37 Kak noctpouts rpaduk ¢yHkimoo Yy = Kf(X), ecau u3BecteH rpaduk 3
bynkuu Yy = f(X).
Kak moctpouts rpaduxu ¢yukiuii y = f(X) + b u y = f(x + a),ecnu 4
38-41 u3BecteH rpaduk ¢pyukimn y=F(x).
42-48 KBanparuunas ¢pyHKIMS, ee CBOWCTBA U rpaduK. 7
49 Konrponbnas padora Ne 2 1
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50-56 Pemenne kBasipaTHBIX HEPABEHCTB 7
57-63 Cuctembl ypaBHEHUH C IBYMS IEPEMEHHBIMU 7
64 [ToBTOpEeHME U cHCTEMaTH3alus y4eOHOT0 MaTepuaia 1
65 Kontponbnas pabora Ne 3 1
SJIEMEHTDBI IPUKJAJTHOU MATEMATHUKMU (27 u.)
66-69 MaremaTrueckoe MOACINPOBAHHUE. 4
70-73 [TporieHTHBIE pacUETHI. 4
74-76 [TpuGi>xeHHBIE BRIYMCIICHUS. 3
77-80 OcHOBHBIE TpaBUJIa KOMOMHATOPUKH. 4
81-82 YacroTra v BEpOSTHOCTH CIY4allHOTO COOBITHSI. 2
83-86 Kiaccuueckoe onpeneneHue BEPOITHOCTH. 4
87-90 HavainHble CBEEHUS O CTATUCTHUKE. 4
91 [ToBTOpEeHME U cHCTEMaTH3alus y4eOHOTo MaTepuaia 1
92 KonTponbnas pabota Ne 4 1
YUCJOBBIE NOCJIEIOBATEJIBHOCTH (24 4.)
93-95 YucnoBbie MOCIIE0BATENIEHOCTH. 3
96-100 | Apudmerndeckas mporpeccus 5
101-104 | Cymma N nepBbIX WICHOB apu(METHYECKON TPOTPECCHH. 4
105-108 | I'eomeTpuueckasi MpoOrpeccHs. 4
109-111 | Cymma N nepBbIX WICHOB T€OMETPHUYECKON TPOTPECCHH. 3
112-114 | Cymma 6ecKOHEYHOU TeOMETPUUYECKOI MPOrpeccuu, y KOTOPOit | q | <1 3
115 [ToBTOpEeHHE U crUcTeMaTU3alus yueOHOro MaTepuana 1
116 Konrtponbnas padora Ne 5 1
IMOBTOPEHUE U CUCTEMATHU3ALIUS YYEBHOI'O MATEPHAJIA (20 4.)

117-135 | YmpakHeHus A HOBTOpeHuUs Kypcea 9 kiacca. 19
136 KonTponbras padota Ne 6 1

HUroro 136

Conep:xanue yueOHOro npeamera
moayJib «I'eomeTpus
7 kaacc

IIpocreiimme reomerpudeckue GUrypbl.

Touka, npsimast. OTpe3ok, ayd. Yron. Buasl yrinos. CMekHbIEe U BEpTUKAIbHBIE YIIIbl. buccekTpuca yria.

Ilepecekarommecs u napajiieibHble NPSMbIe.

[lepnennukynsapHsie npsmblie. [Ipu3Haku napamuienasHOCTH OpsAMbIX. CBONCTBA MapasiebHbIX TPSIMBbIX.
[lepnennukynsp 1 HakJIOHHAs K npsiMoil. HepaBeHcTBo TpeyronpHuka. COOTHOLLIEHUS] MEKYy CTOPOHAMU U

yriamH TPeyrojbHHKa.

MHOFO)’TOJ’[]}HI/IKI/I.

TpeyFOJlBHI/IKI/I. BI/I,Z[BI TPEYTOJIbHUKOB. MC,Z[I/IaHa, 6I/ICCCKTpI/IC3., BbICOTA, CPCAHAA JTIUHUA TPCYTrOJIbHUKA.

[Ipu3Haku paBeHCTBa TPEyroabHUKOB. CBONCTBA U NPU3HAKU PaBHOOEIPEHHOTO TpeyroiabHUKa. CepeauHHbIN
NEPIEHAUKYIAp oTpe3ka. CyMMa yIiioB TpeyroyibHUKA. BHEIIHUE yIiibl TpeyroiabHUKA.

OKpY’KHOCTb U KpYT.

DneMeHTHI OKPY>KHOCTH U Kpyra. LlenTpanbHble 1 BriricaHHble yIiibl. KacarenbHast K OKpY)KHOCTH U €€
cBoiicTBa. B3aumHoe pacnonoxeHue npsmMou u okpykHocTd. OnycaHHas U BOUCaHHAsI OKPYXKHOCTU
TpeyroibHuKa. ['eomerpuueckoe mecto Todek (I'MT). CepennHHbII IepHeHIUKYISIp OTpe3Ka U
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ouccektpuca yria kak [ MT. 'eomeTpuieckue mocTpoeHUs MUPKYIEM U JIMHEHKoW. OCHOBHBIC 3a/1a4 Ha
MOCTPOEHHUE: MOCTPOCHHUE YTiia, PABHOTO JAHHOMY, IIOCTPOCHHUE CEPEIUHHOTO NEPIEHANKYIIApa JaHHOTO

OTpe3Ka, MOCTPOEHUE MPAMOH, IPOXOAsIIeH Yepe3 JaHHYIO TOUKY U NEPIeHIUKYIAPHON TaHHOM
IPSIMOM, TIOCTPOEHUE OUCCEKTPHUCHI JaHHOTO yriia. [locTpoeHre TpeyroibHUKA 110 33 JaHHBIM dJIEMEHTaM.

Meton I'MT B 3agadyax Ha MOCTPOCHHUE.

H3Mepeﬂne reOMETPUICCKUX BECJIUYIMH.

JnuHa otpeska. PaccrosHue Mexly IByMsl TOUKaMH. PaccTossHUE OT TOUKH 10 nipsiMoid. PaccTosiHue

MCXKAY napauICIIbHBIMU ITPSAMBIMH.

[IepuMeTp MHOTOYTrOJIBHUKA.
DJIeMeHTHI JIOTHKH.
Omnpenenenne. Akcnomsl U TeopeMsl. JlokazarenbcTBo. Jloka3aTeascTBO OT NPOTUBHOrO. Teopema,

oOparHas nanHo. Heo0xoumoe U 10CTaTOYHOe YCIOBHsL. YTIOTPEOICEHNE JIOTUYECKUX CBSI30K eCill ...

mo ..., mo2od u moJjabKo moz2od.

I'eomerpus B ucropuyeckoM passutuu. 13 ucropuu reomerpun, «Havana» Esknuna. Mcropus
IATOro nocrynara EBkinuaa.

TemaTuuyeckoe MJIAHUPOBAHUE

7 KJ1acc
Ne ypoka Tema ypoka KoaunuecTBo
n\n 4acoB
MMPOCTEUIIUE TEOMETPHUECKHUE ®UT'YPHI U X CBOUCTBA (15 u.)
1-2 Touku u nmpsiMbIe 2
3-5 OTpe30K U ero JJrMHa 3
6-8 Jlya. Yron. Usmepenue yriios 3
9-11 CMeKHBIE M BEPTUKAIIbHBIC YTJIbI 3
12 [lepnenauKyIsIpHBIE TIPSIMBIE 1
13 AKCHOMBI 1
14 [ToBTOpEHME U cucTeMaTU3aIMs yueOHOTO MaTepHaa 1
15 Konrponbnas padora Ne 1 1
TPEYT'OJIbHUKH (18 u.)
16-17 PaBHble TpeyronbHUKU. BoicoTa, Meanana, OMcceKkTprca TpeyroiabHUKa 2
18-22 ITepBslii 1 BTOPOM NPU3HAKU PABEHCTBA TPEYTOJBHUKOB 5
23-26 PaBHOOE1pEeHHBIN TPEYTOIBHUK U €r0 CBOWCTBA 4
27-28 [Tpu3Haky paBHOOEIPEHHOT'O TPEYTOJIbHUKA 2
29-30 Tperuii npu3HaK paBEHCTBA TPEYTOJbHUKOB 2
31 Teopemsl 1
32 IToBTOpEHMEe U cucTeMaTu3alys yueOHOro MaTepuana 1
33 Konrponbnas padora Ne 2 1
MAPAJJIEJIBHBIE MTPSIMBIE. CYMMA YT'JIOB TPEYT'OJIBHUKA (16 u.)
34 [MTapannensHbIe TIPsSMBIC 1
35-36 [Tpu3Haky napamieaIbHOCTH MPSMBIX 2
37-39 CBolicTBa napajuienbHbIX MPSMBIX 3
40-43 CymMa yTIIoB TpeyroJbHUKA 4
44-45 ITpstMOyTONBHBIN TPEYTOJBHUK 2
46-47 CBolicTBa MPSMOYTOJILHOTO TPEYTOJIbHUKA 2
48 [ToBTOpeHMe U cucTeMaTu3aIys yaeOHOro MaTepuana 1
49 KonTponbras padorta Ne 3 1

OKPYKHOCTbDb U KPYI'. TEOMETPUYECKHUE ITIOCTPOEHUS (16 u1.)
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50-51 ['eomerpuyeckoe mecTo ToueK. OKPY>KHOCTb M KPYT 2
52-54 HekoTtopsie cBoiicTBa OkpykHOCTH. KacaTenbHast K OKpY>KHOCTH 3
55-57 OnucaHHas ¥ BIIMCaHHAs! OKPYXHOCTHU TPEYroJIbHUKA 3
58-60 3ajaun Ha TOCTPOEHUE 3
61-63 MeTo1 TeOMETPUYECKMX MECT TOUEK B 33/1a4axX Ha IIOCTPOEHUE 3
64 [ToBTOpEeHME U cHCTeMaTH3alus y4eOHOT0 MaTepuaia 1
65 KonTponbnas pabota Ne 4 1
OBOBUIEHUE U CACTEMATHU3AUS 3HAHUM YUAIIIUXCS (3 4.)
66-67 YrpakHeHus I TOBTOPEHUS Kypca 7 Kiiacca 2
68 KonTponbnast padorta Ne 5 1
Hroro 68

Conep:xanue yueOHOro npeamera
Moayab «I'eomerpus»

8 kaace
YerbIpEéXyroJabHUKH.
YeThIpexyrojapHUK, €ro 31eMeHTsl. [lapamienorpaMm, CBOMCTBA U IPU3HAKU NIapajuIeIOrpaMMa.
[IpsimoyronbHUK, poM0, kBajgpat. CpeaHsis JIMHUS TpeyrojibHUKa. Tpanenus, BUbl Tpareuuu, CBONCTBA.
Cpennstist muHus Tpaneuuu. LleHTpalbHbIe U BIIUCAHHBIE YIJIbL.
OnucaHHas ¥ BIIMCaHHAs OKPYKHOCTH YEThIPEXYTOJbHUKA.

ITopoOue TpeyronbHUKOB.
Teopema ®aneca. Teopema 0 nponopLUUOHATIBHBIX 0Tpe3kax. [logo0HbIe TpeyronbHuku. [Ipu3Haku
000U TPEYTOJIbHUKOB.

Pemenue npsiMmoyroJibHbIX TPEyroJibHMKOB

Metpudeckre COOTHOIIEHUS B IPSMOYTOJIbHOM TpeyroyibHuKe. Teopema [Tudaropa.
TpuronomeTpuyeckue GyHKIIMHA OCTPOTO yria MPsSMOYTOJIbHOTO TpEeyroibHuUKa. Pemenue
HNPSIMOYTOJIBHBIX TPEYTOJIBHUKOB.

MHOroyrojbLHUKH.
[onsarue miomaau MHOroyroasHukKa. Ilnomans npsaMoyronbsHuKa, KBapara, apauieaorpamma, pomoa,

TPEYroJIbHUKA, TpallClnuu.

TeMaTnuyeckoe NJIAaHMPOBAHUE

8 ki1ace
Ne ypoxka Tema ypoka KoimuecTBo
n\n 4acoB
YETBIPEXYT'OJIbHUKH (22 u.)
1-2 YeThIpEXYTOIBHUK U €T0 AJIEMEHTHI. 2
3-4 [Tapamnenorpamm. CBolicTBa napauienorpaMmma. 2
5-6 [Tpu3Haky mapaienorpaMma. 2
7-8 [IpssMOyTOTHHUK. 2
9-10 Pom0. 2
11 KBanpar 1
12 Konrponbnas padora Ne 1 1
13 Cpensist TMHUS TPEYroJbHUKA. 1
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14-17 Tpanerusi. 4
18-19 IleHTpanbHBIC U BITMCAHHBIE YTIIHL. 2
20-21 BrnucanHbIe U ONMCaHHBIE YETHIPEXYTOJBbHUKH. 2
22 Kontponbnas pabora Ne 2 1
MNOJOBUE TPEYI'OJIBHUKOB (16 u.)
23-28 Teopema @aneca. Teopema 0 MPOMOPIIMOHATBHBIX OTPE3KaX. 6
29 [TogoGHBIE TPEYTOIBHUKH. 1
30-34 [TepBbIit mpu3HAK TOA00HUS TPEYTOJLHUKOB. 5
35-37 Bropoii u Tpetuii npu3Haky no100usl TPEyroJIbHUKOB. 3
38 KonTponbnas padorta Ne 3 1
PEHIEHUE NNPAAMOYTI'OJIBHBIX TPEYT'OJIBHUKOB (14 4.)
39 MeTtpuueckre COOTHOUICHHUS B TPSIMOYTOJIbHOMTPEYTOIbHUKE 1
40-44 Teopema [Mudaropa 5)
45 Kountposbnas padora Ne 4 1
46-48 Tpuronomerpuyeckue GyHKIIMU OCTPOTO yria MpsIMOYTOJIbHOIO 3
TPEYroJibHUKA.
49-51 Perenrie npsiMOYTOJIbHBIX TPEYTOJIBHUKOB. 3
52 KonTponbras padorta Ne 5 1
MHOT'OYT'OJIBHUKU. IIJIOIA b MHOT'OYT'OJIBHUKA. (10 4.)
53 MHOTrOyTroNbHHKH. 1
54 [ToHsTHE TUIOIIAAM MHOTOYTOJIbHHKA. [11101aap IpssMOyToJIbHUKA. 1
55-56 [Tnomane napamiesorpaMma. 2
57-58 [Tnomane TpeyroJibHUKA. 2
59-61 [Tnomans Tpamnenuu 3
62 KonTponbras padota Ne 6 1
MOBTOPEHUE U CUCTEMATU3ALNS YYEBHOI'O MATEPUAUIA (6 u.)
63-67 YrpakHeHus AJIs TOBTOPEHUS Kypcea 8 Kiacca. )
68 Konrponbnas pabora Ne 7 1
Htoro 68

Conep:xanue yueOHOro npeamera
Moayab «I'eomeTpusp»

9 kaace
BekTopsl.
[Tonsitue BekTopa. PaBeHcTBO BEKTOpOB. Cl10KEHNE U BEHIUUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha
gucno. [Ipocreimue 3anaun B koopauHarax. QopMyIHpoBaTh ONPENEICHUS U HIUTFOCTPUPOBATH ITOHSATHS
BEKTOpA, CyMMbI BEKTOPOB, PA3HOCTH BEKTOPOB, IPOTUBOIIOJIOKHOTO BEKTOPA, BEKTOPA, YMHOKEHHOIO
Ha 4uCIio. 3aJjauu Ha OCTPOEHUE, T0OKA3aTeNbCTBO U BBIUMCIICHHUS.

Meroa KoopauHaT.
[IpumeHeHne BEKTOPOB U KOOPAUHAT B PELICHUH 3a]1a4.

CooTHolIeHHE MeKIYy CTOPOHAMH U YIVIAMHU TPeYroJbHHUKA.
Cunyc, KocuHyc, TaHTeHC yriia. Teopema CHHYCOB M KOCUHYCOB. PemieHne TpeyrosibHUKOB. CKalsipHOE

IMPOU3BCIACHUC BEKTOPOB.

JJIMHA OKPY/KHOCTH M ILIOLIAAb Kpyra.
MHOTOYTOJIbHUKH. BricaHHbIe M ONMCaHHBIE OKPYKHOCTH. J[JIMHA OKPYKHOCTH U IJIOIIAAb Kpyra.
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JABukenue.

OTtoOpakeHue miockoctu Ha cebs. [TonsiTue nBUKEHUSI, OceBasi U LIEHTPaJbHAs CUMMETPUSL.
[TapamnensHblii nepenoc. [ToBopoT.

TemaTudeckoe IIAHUPOBaHUE

9 kJiace
Ne Ha3Banue Tembl KosmuecTBo
ypoka 4acoB
I'aasa 1. PEHIEHUE TPEYT'OJIbBHUKOB (17 yacos)

1-2 Tpuronomerpuyeckue ¢pyHkuuu yria ot 0° go 180° 2
3-6 Teopema KOCHHYCOB 4
7-9 Teopema cuHyCOB 3
10-11 Perenue TpeyroibHUKOB 2
12-15 @opMyIbl 1J11 HAX0XKACHUS TUIOIIAIA TPEYroJbHUKA 4

16 [ToBTOpEHME U crucTeMaTu3alus yueOHOro MmaTepurania 1

17 KonTponbnas pabota Nel 1

I'nasa Il. MIPABUJIBHBIE MHOT'OYT'OJIbBHUKMH (10 yacoB)

18-21 [TpaBuiIbHBIE MHOTOYT'OJIBHUKU U UX CBOWCTBA. 4
22-25 Hnuna okpyxHoctu. [Inomans kpyra 4

26 [ToBTOpEHME U cucTeMaTu3alus yueOHOro MmaTepuraia 1

27 KonTponbhas pabora Ne2 1

I'nasa 1. JEKAPTOBBI KOOPAUHATDBI HA IVIOCKOCTH (12 yacoB)

28-30 PaccTosHue Mex a1y IByMsl TOUKAMU C 3a/IaHHBIMU
KoopanHaTamu. KoopuHaTel cepeinHbl OTpe3Ka.
31-33 VYpaBHeHue purypsl. Y paBHEHUE OKPYKHOCTH 3
34-35 YpaBHEeHUE IPSIMOH 2
36-37 VYrnoBoit k03¢ uIMeHT npsmMoin 2
38 [ToBTOpEHME M cUCTEMAaTH3aIUs YIeOHOTO MaTepraa 1
39 KonTponbras padora Ne3 1
I'aasa IV. BEKTOPBI (15 yacos)
40-41 [TonsiTue BekTOpa 2
42 Koopaunats! BekTopa 1
43-46 CrnosxeHue BEKTOPOB M BEHIUUTAHUE BEKTOPOB 4
47-49 YMHOKEHHE BEKTOpa Ha YUCIIO 3
50-52 CkansipHOE TTPOM3BEICHNE BEKTOPOB 3
53 [ToBTOpEHMEe U cucTeMaTU3aIMs y4eOHOTr0 MaTepuana 1
54 Kontponbnas pabora Ned 1
I'nasa V. TEOMETPUYECKHUE NPEOBPA3OBAHMUS (11 uyacoB)
55-57 JBmwxenue (nepemenienue) gurypsl. [lapamienbHblii 3
nepeHoc.
58-59 Ocesast cummetpus. LleHTpanbHas cHMMeTpHsL.
60-61 IToBoport
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62-63 I'omoterus. [Tomobue puryp. 2
64 [ToBTOpEHME U cMCTEMaTHU3aIUs y4eOHOTO MaTepHaia 1
65 KonTponpHas padora No5 1

IMOBTOPEHUE U CUCTEMATU3ALIUA YYEBHOI'O TIPEAMETA (3 uacoB)

66-67

YrnpakHeHus1 1J1 NOBTOPeHUs Kypca 9 kiacca.

2

68

KonTposbHnas pabora Ne 7

1

Hroro 68 yacos
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