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Pabouas nporpamma o npeamety «Aiaredpa» cocTaBieHa Ha OCHOBE JOKYMEHTOB:

1. denepanbHbIi TOCyIapCTBEHHBIN 00pa3oBaTeIbHBIN CTaHAAPT OCHOBHOTO 001Iero odpa3zoBanus (¢
n3meHeHussMu oT 31 nexadbps 2015 rona)
2. [TpumepHass ocHOBHasi oOpa3oBaTeibHas MporpaMma OCHOBHOTO o00IIero oOpa3oBaHus o00peHa

perieHreM GeaepaibHOr0 Y4eOHO-METOIUIECKOTO 00bEeIMHEHUS IO 0011IeMy 00pa3oBaHuIO (MPOTOKOJ OT 8
arpenst 2015 r. Ne 1/15)

3. OcHoBHast oOpa3oBarenbHasi IMPOrpaMMa OCHOBHOrO o0miero o0pa3oBaHus MyHUIIMIAIBHOTO
OrO/KETHOTO 00111e00pa30oBaTenbHOTO YupekaeHus «Cpeansst mkoia Ne6 ¢ KaJIeTCKUMH KITacCaMm»
4, IIporpammer: A.I'.'Mepansik, B.B.ITonouckuit, M.C.fkup, E.B.Byiko.- MaremaTrka: pado4ne mporpaMmebl:

5-11knaccer 2-e u3a.; nmepepad.- M.: Berrana — ['pad, 2017.-164 c.

Ha n3yuenne nmpenmera «Anrebpa» orBoautcs 306 gacos.

KJIaCCHI KomnaectBo Kommaectso KomnaectBo
4acoB B yueOHBIX 4acoB 3a
HECIIO HeACIb roj

7 3 35 105

8 3 35 105

9 3 34 102

UTOI'O 9 312

IIpoMexyTouHasi aTrecTaryisi MPOBOJAUTCS B KOHIE KaXJIOTO Y4eOHOTO roma B cooTBeTcTBHU C llomoxkeHuem o
(dhopMax, IEPUOAUYHOCTH U OPSAKE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTAIMU 00YYarOIIUXCS.



IINIAHUPYEMBI PE3YJIbTATBI OCBOEHUS ITPEJIMETA

JInyHOCTHBIE pe3yJIbTaThl
1) oco3HaHWE POCCHICKOW TPaKAAHCKOW HIACHTUYHOCTH: MAaTPUOTH3MA, yBakeHHs K OTeuecTBy,
IPOLUIOE M HACTOSIIEE MHOTIOHAIMOHAJIbHOrO Hapojna Poccum; oco3HaHWE CBOEH STHUYECKOMN
MPUHA]JICKHOCTH, 3HAHWE UCTOPHH, S3bIKa, KYJIBTYPBI CBOEIO Hapoa, CBOEro Kpasi, OCHOB KYJIbTYPHOTO
Haciequss HapojoB Poccum M yenoBedecTBa; YCBOEHUE TI'yMAHUCTHUECKUX, JAEMOKPAaTHYECKHX U
TPaJMLIMOHHBIX [[EHHOCTEH MHOTOHALMOHAILHOTO POCCUHUCKOro O00IIecTBa; BOCIHTAHHE 4YYBCTBA
OTBETCTBEHHOCTH U J0jra nepes Ponunoi;
2) chOpPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00y4aromuxcst K CaMOPa3BUTHIO U caMOOOPa30BAHUIO HA OCHOBE MOTHBAIIMU K OOYYEHHUIO U MMO3HAHHUIO,
OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO AalibHENIIe NHIUBUyalbHOU TpaeKTopuu oOpa3zoBaHus Ha Oase
OPUEHTHUPOBKH B MHUpe Tpodeccnii W Mpo(ecCHOHANBHBIX TMPEANOYTEHUH, C YYETOM YCTOWYHMBBIX
MO3HABATEIILHBIX MHTEPECOB, a TAaK)Ke€ Ha OCHOBE ()OPMUPOBAHUS YBAKUTEIHHOTO OTHOIICHUS K TPY.Y,
Pa3BUTHUS OMBITA YYACTUS B COLUAIBHO 3HAYUMOM TPYJIE;
3) chopMHPOBAHHOCTH IIEOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH W OOIIECTBEHHOH IMPaKTUK{, YYUTHIBAIOIIEIO COLIMAIBHOE, KYJIbTYPHOE, S3BIKOBOE,
JyXOBHOE MHOT000pa3ue COBPEMEHHOTO MHPa;
4) copMUPOBAHHOCTH OCO3HAHHOTO, YBAXHUTEIHLHOTO M JOOPOXKENATSILHOIO OTHOLICHUS K JAPYroMy
YeloBEeKY, €r0 MHEHHUIO0, MUPOBO33PEHUIO, KYIbTYpe, S3bIKY, Bepe, IPaKJaHCKOM MO3UILIUU, K UCTOPHH,
KYJIbTYpPE, PEIUTUH, TPAIULUAM, A3bIKaM, LIEHHOCTSIM HapoJoB Poccuu U HapoJ0B MUpa; TOTOBHOCTH U
CIIOCOOHOCTH BECTU JUAJIOT C IPYTHUMH JIFOJIbMU U JOCTUTATh B HEM B3aUMOTIOHUMAHUS;
5) ocBOGHHE COIMATIBHBIX HOPM, ITPABUJI MOBEACHUS, posicii 1 (HOPM COLMAIBLHON JKU3HHU B IPyINax M
cooO11ecTBax, BKIIOYask B3pOCIbIE U COIMATIbHBIE COOOIIECTBA; Y4acTHE B IIKOJLHOM CaMOYIPaBICHUU
U OOIIECTBEHHOM JKM3HM B IHpelenax BO3PACTHBIX KOMIIETEHIMII C YYETOM pErHOHAJIbHBIX,
STHOKYJIBTYPHBIX, COLIMANBHBIX U SKOHOMUYECKUX 0COOEHHOCTEH;
6) pa3BUTHE MOPAJIBHOTO CO3HAHMS M KOMIIETCHTHOCTH B PEUICHUH MOPAJBHBIX MPOOJEM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (OPMHPOBAHHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O IIOBEAEHUS,
OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIIEHHUSI K COOCTBEHHBIM IOCTYIIKaM;
7) chOpMUPOBAHHOCTH KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOLICHUH W COTPYIHHYECTBE CO
CBEpPCTHHUKAaMHM, J€TbMH CTapIlero M MIIAJIIET0 BO3pacTa, B3POCIBIMHU B Ipoliecce 00pa30BaTEIbHOM,
0O0I1IeCTBEHHO MOJIE3HOM, yueOHO-HUCCIIe0BATENBCKOM, TBOPUECKON U IPYTUX BUOB JAEATEIbHOCTH;
8) chopMHPOBaHHOCTH IIEHHOCTH 3J0POBOrO M 0€30MacHOro o0pas3a JKH3HH, YCBOCHHE IpPaBHUII
UH/IUBUIYAJIbHOTO ¥  KOJUIEKTUBHOIO O€30IaCHOTO IOBEJEHHS B YPE3BbIYAMHBIX CHUTYyalMsX,
YTPOXKAIOLIUX KU3HU U 3/I0POBBIO JIIOJIEH, TPaBUJI TOBEJACHMS Ha TPAHCIIOPTE U Ha JOPOTrax;
9) chopMHPOBaHHOCTE OCHOB KOJIOTHYECKOW KYJIBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOI0 MBIIUIEHUS, Pa3BUTHE ONbITa SKOJIOTMYECKH OpPUEHTHUPOBAHHOW pediekcuBHO-
OLICHOYHOM M IPAKTUYECKON AESTEIbHOCTU B JKU3HEHHBIX CUTYalMsAX; OCO3HAHHE 3HAUEHUS CEMbU B
JKU3HU 4eloBeKa M OOlIecTBa, NMPUHATHE LIEHHOCTH CEMEWHOM KHU3HU, YBAKUTEIbHOE U 3a00TIMBOE
OTHOILIEHHE K WIEHAM CBOEH CEMBU;
10) pa3BuTHE 3CTETHYECKOTO CO3HAHMS Yepe3 OCBOCHUE XYI0KECTBEHHOTO Hacleaus: Hapo 0B Poccuun
Y MHUPA, TBOPUYECKOM NEATEIBHOCTH 3CTETUUYECKOIO XapaKTepa.
JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS AJaNTHUPOBAHHOW 00pa3oBaTeNbHOM HPOrpaMMbl OCHOBHOTO
o011ero o0pazoBaHMs JOJKHBI OTPAXKATH!
1) is rIyXux, CIa0OCIBIIIAIINX, TO3IHOOTIOXIIINX 00YYarOIIUXCS:
CMOCOOHOCTh K COIMANbHOM aJanTallid M WHTETpalud B OOILIecTBE, B TOM YHCIE MPH peau3aliu
BO3MOXXHOCTEH KOMMYHUKAIIMM Ha OCHOBE CJIOBECHOW peuM (BKJIIOYas YCTHYIO KOMMYHHUKAIMIO), a
TaK)Ke, NP JKEITaHUHM, KOMMYHUKAIIUA HA OCHOBE KECTOBOM peud C JMLAMH, UMEIOIMMH HapyLIECHHUS
clIyXa;
2) Ui 00y4aroUIMXCsi ¢ HApYNICHUSIMH OTIOPHO-/IBUTATENILHOTO arapara:
BJIa/ICHUE HaBBIKAMU MPOCTPAHCTBEHHON U COLIMAIbHO-OBITOBOM OPUEHTUPOBKU;
YMEHHE CaMOCTOSTEIbHO U O€301acHO MEePEABUTaThCs B 3HAKOMOM M HE3HAKOMOM ITPOCTPAHCTBE C




UCTIOJIF30BaHUEM CIICIIUAIEHOTO 000PYI0BaHUS;
CIOCOOHOCTh K OCMBICIICHHIO M TU(EepeHIMalui KapTUHBl MHpa, €€ BPEMEHHO-TIPOCTPAHCTBEHHOM
OpraHu3aIuy,
CIOCOOHOCTh K OCMBICIICHHIO COI[MAJBHOTO OKPYXKEHHs, CBOETO MeCTa B HEM, IPUHATHE
COOTBETCTBYIOIIUX BO3PACTY IIEHHOCTEH M COIMAIILHBIX POJICH;

3) 115t 00y4aKOIMIUXCs C PACCTPOMCTBAMH ayTHCTHYECKOTO CIICKTpa:
(dbopMHpOBaHUE YMEHUS CIIEIOBATh OTPaOOTAHHOM CHCTEME MPABUJI MOBEICHHS M B3aUMOJICHCTBHS
B TPHUBBIYHBIX OBITOBBIX, Y4YEOHBIX M COIMAIBHBIX CHUTYalUsAX, YICPKHUBATh TPaHUIIBI
B3aMMOJICHCTBUS; 3HAHUE CBOMX IMPEANOUYTEHUH (OrpaHuYeHHi) B ObITOBOM cdepe u chepe
UHTEPECOB.

MeTal’[pe)IMeTHbIe pe3yJbTaThbl

1) yMeHHEe caMOCTOSITEIbHO ONPEICIIATh eI CBOEr0 00yUeHUs, CTaBUTh M (HOPMYIHUPOBATH ISl CeOsI
HOBBIC 3a/layll B ydeOe U IO3HaBaTEIbHOW JEATEIbHOCTH, Pa3BUBAaTh MOTHBBI U HMHTEPECHl CBOEH
IMO03HABATCIILHOM ASSITCIHHOCTH,

2) YMEHHE CaMOCTOSITEIIbHO IUIAHMPOBATh MYTH JIOCTHIKEHUS IeNiCi, B TOM YHCIIC albTepHATHBHBIC,
OCO3HAHHO BBIOMpATh HanOoee 3G PeKTUBHBIC CIIOCOOBI pElICHUs yYeOHBIX U MTO3HABATEIHHBIX 33134,

3) yMeHHe COOTHOCHTh CBOM ACHCTBHS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIICCTBIIATH KOHTPOJIb
CBOEH JIEATENLHOCTH B IMPOIIECCE JOCTHKEHUS PE3yNbTaTa, ONMPEeNsTh CIocOObl IEUCTBUI B pamMKax
IPEUIOKEHHBIX yCIOBHM UM TpeOOBaHM, KOPPEKTHUPOBAaTH CBOM JEWCTBUS B COOTBETCTBUH C
M3MEHSIOLIEHCS CUTYalluel;

4) yMeHHe OIIEHUBATh MPABUJIBHOCTH BBIMOJHCHHUS Y4eOHOW 3a1a4yn, COOCTBEHHBIC BO3MOKHOCTH €€
pelieHus;

5) BiajeHHe OCHOBAMH CaMOKOHTPOJISI, CAMOOIICHKH, TPUHATHS PpEIICHHH W OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOW U MO3HABATEIHHOU JIESITEIILHOCTH;

6) yMeHWe ONpeaeNaTh MOHATHs, CO3/laBaTh  OOOOIINEHUS, YCTaHABIWBATh  AHAJIOTHH,
KJIacCCU(PHUITUPOBATh, CAMOCTOSTENILHO BBIOMpPATh OCHOBAHHS W KPUTEPUU IJisi KJacCU(UKAIUH,
yYCTaHaBIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE PACCYXKACHHUE, YMO3AKIIOUEHUE
(MHAYKTUBHOE, TEAYKTUBHOE U TI0 aHAJIOTHH) U JIeJaTh BHIBOJIBL;

7) yMeHHe co3/aBaTh, NMPHUMEHSITh W MPEOOPa3OBBIBATH 3HAKW M CHMBOJIBI, MOJEINA M CXEMBI IS
peteHust y4eOHBIX U MO3HABATENBHBIX 33]1a4;

8) CMBICIIOBOE UTCHHE;

9) yMeHue OpraHM30BBIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIBHOCTh C YUHUTEIIEM U
CBEpPCTHHUKaMH;, paboTaTh HWHAMBHIYAIbHO M B TPYINIE: HAXOAUTH OOIee pelieHHe W pa3penaTh
KOH()JIMKTBI HA OCHOBE COTJIACOBAHMSI TIO3UIIUNA U YU€Ta HHTEPECOB; (DOPMYITUPOBATh, apPTyMEHTHPOBATh
1 OTCTauBaTh CBOE MHCHUC;

10) ymMeHHMe OCO3HAHHO WCITOJB30BaTh PEUYEBBIC CPEACTBA B COOTBETCTBHM C 3a7adycii KOMMYHHKAIIUH
JUTSE BBIDQKEHHUST CBOMX 4YYBCTB, MBICIEH W TOTPEOHOCTEH; MIAHUPOBAHUS W PETYISIUU CBOCH
JIEATEIIbHOCTH; BIAJICHUE YCTHOW M MUCbMEHHOMN pEeYbl0, MOHOJIOTHYECKON KOHTEKCTHOW PEYbIO;

11)  chopMHUPOBAHHOCTH  KOMIIETCHTHOCTH B 00JAaCTH  HWCIOJB30BaHUS  WH(POPMAIMOHHO-
KOMMYHUKAIMOHHBIX TexHosnoruil (manee UKT — xommereHnnn); pa3BUTHE MOTHBAIIMU K OBJIAJICHUIO
KYyJIbTYpOI aKTUBHOTO MOJIb30BAHUS CIIOBAPSMHU U APYTUMH MOUCKOBBIMH CUCTEMAMU;

12) chopMHUPOBAHHOCTH SKOJOTHYECKOTO MBIIUICHHUS, YMEHHE MPHUMEHSITh €ro B IO3HABaTEIILHOM,
KOMMYHHUKATHBHOM, COLIMATBHON MPAKTHKE U MPOPECCHOHAITBHON OPHEHTAIUH.

13) chopMHPOBAaHHOCTh TMPOEKTHBIX JCHCTBUI: aHamu3 u 00paboTka WH(pOpMaimu, (GopMyIHpOBKa
mpo0JieMbl, TTOCTAaHOBKA IIeNiel MPOEKTHON MEATENbHOCTH, ITUIAHWPOBAHUE MPOCKTHOW AEATeIhHOCTH,
MPOCKTUPOBAHUE MPOCKTHOTO MPOAYKTA, HMCIOJb30BAHHUE PECYPCHBIX BO3MOXKHOCTEH, KOHTPOJIb U
KOPPEKIUs MPOEKTHOM NEeATEIbHOCTH, OLICHKA IMPOEKTHOM IEsATENbHOCTH, MPEIMETHOE COJEpNKAaHUE
MIPOEKTA, UCIIOJIH30BAHNE MMEIOIIMXCS CIIOCOO0B JEHCTBUI, OpraHU3alMs W IJIAHUPOBAaHUE YYEOHOTO
COTPYAHUYECTBA C YUUTEIEM U CO CBEPCTHUKAMHU, 3aIIUTA IPOCKTHOTO PE3YJIbTATA.

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHUS QIANITUPOBAHHONW 0Opa30BaTEIIbHONW MPOTPAMMBI OCHOBHOTO
o01rero 00pa3oBaHus TOHKHBI OTPAXKaTh:




1) mIst TIyXMX, CIIa0O0CBIIAIINX, TIO3HOOTIOXIITHX 00YYaOIIHXCS:
BJIaJICHUE HAaBBIKAMH OIPEICIICHUS] U HUCHpaBJICHUS crenu(uyeckux OmuOOK (arpaMMaTH3MOB) B
MUCHbMEHHOW U YCTHOM peyH;

2) IUTs O0YUAIOIIUXCS C PACCTPOMCTBAMYU ayTUCTUYECKOTO CIIEKTPA:
(opMHpOBaHUE CIIOCOOHOCTH IIAHUPOBATH, KOHTPOJUPOBATh U OLIEHUBATh COOCTBEHHBbIE YydeOHBIE
JICHCTBHSL B COOTBETCTBUM C IIOCTAaBJICHHOM 3aJadyedl U YCIOBUSAMM €€ pealM3alud IpU
COIIPOBO’KIAOIEH TOMOIIM Ne1arornyeckoro paboTHUKA U OPraHU3yoLIel TOMOLIM ThIOTOPA;
dopmMupoBaHHE yMEHHUs ONpenensTb Hambonee >PQPEKTUBHBIE CHOCOOBI JTOCTMIKEHHUS pe3yibTara MpH
COIIPOBOKIAOILEH TOMOIIM Iearornyeckoro paboTHUKA U OPraHU3YOLIEel TOMOIIM ThIOTOPA;
¢dopmMHupoBaHUE YMEHHs BBIOMHATH ACWCTBUS MO 33JaHHOMY aJrOpPUTMY MM 00pasiy npu
COIIPOBOKIAIOIIEH TOMOIIM NIe1arorHyeckoro paboTHUKA U OPTaHU3YIOLIEH TOMOIIHN ThIOTOPA;
¢dopmMHupoBaHUE yMEHUS OLEHUBATh PE3YJbTAT CBOCH JESATEIHLHOCTH B COOTBETCTBHU C 33JaHHBIMHU
3TaJIOHaMU [IPH OPTaHU3YIOLIEH TOMOLIM THIOTOPA;
(dopMUpOBaHHE YMEHHS aJEKBAaTHO pearupoBaTh B CTAaHAAPTHOM CUTyallud Ha YCHeX M Heyjauy,
KOHCTPYKTHUBHO JIHCTBOBATH J1aXKe B CUTyallUsAX HEYyCIeXa Py OpraHu3yoLied NOMOIIH ThIOTOpPa;
pa3BUTHE CHOCOOHOCTH CaMOCTOSATEIBHO OOpATHTHCS K IEJarori4eckoMy paboTHHKY (Tmemarory-
IICHXOJIOTY, COLMAJbHOMY II€J]arory) B CiIy4ae JMYHBIX 3aTPyJHEHUH B pELICHUH KaKoro-iuoo
BOIpoca;(pOPMUPOBAHUE  YMEHMUS aKTUBHOTO UCIIOJIb30BaHUs 3HAKOBO-
CHUMBOJIMUYECKUX CPEJCTB JJIs IpeAcTaBiIeHuss UHGopMaluu o0 HM3ydaeMblX O0BEKTax W IMpolieccax,
Pa3IUYHBIX CXEM pelIeHMs] YUeOHBbIX U MPAaKTUUYECKUX 33/ay IpU OpraHU3YIOIIeld MOMOIIM Iegarora-
IICHXO0JIOTa U TBhIOTOpA; Pa3BUTHE CHOCOOHOCTH CaMOCTOSTENbHO JEHCTBOBAaTh B COOTBETCTBUU C
3aJJaHHBIMH JTAJIOHAMH PH MOUCKE UHPOPMALUHU B PA3TMYHBIX UCTOYHUKAX, KPUTHUECKU OIICHUBATh
U MHTEPIIPETUPOBATH MOJIy4aeMyt0 HHPOPMALIHIO U3 Pa3IMYHbIX UCTOYHUKOB.

IIpenmeTHbIe pe3yJIbTaThI

BeinmyckHuK HayuuTcs B 7-9 kiaccax
DOneMeHTbl TEeOpUHM MHOXKECTB M MareMaTHueckod Joruku. OmepupoBaTh Ha 0a30BOM YpOBHE
MOHSTUSMH: MHOXKECTBO, JIEMEHT MHO>KECTBA, [I0JJMHOKECTBO, TPUHAIIE)KHOCTBD;
©3371aBaTh MHOKECTBA MEPEUNCICHUEM UX DIIEMEHTOB;
® HaxXOJIUTh llepeceyeHne, 00beAUHEHNE, TOJIMHOKECTBO B MPOCTEUIIINX CUTYaIUIX.
B noBceHeBHOI KU3HU U NPH U3YUYEHUH APYTUX NPeAMeETOB:

UCMOJb30BaTh I'padMuecKoe NpeACTaBICHUE MHOMECTB Ui OMMCAHUS PEajbHBIX NPOLECCOB USIBICHUH, IPU
pelIeHnH 3a]ad APYTuX y4eOHbIX TPEIMETOB
Yucaa
e OIIepHUpOBaTh Ha Oa30BOM YpPOBHE MOHATHUSMMU: HATYPAJIbHOE YHCIIO, 1I€JI0€ YHUCI0, OOBIKHOBEHHAS
npo0b, JecsATUYHAs ApoOb, CMEIIAHHOE YMCIO, PAllMOHAIBHOE YWCIO, apu(pMeTHYecKui KBaJIpaTHBIHN
KOPEHB;
® 1ICTI0JIb30BaTh CBOMCTBA YMCEJI U MPABHWJIA ACUCTBUI IIPY BBIITOJIHEHUH BBIYUCIICHUI;
® 1ICTI0JIb30BaTh NPU3HAKU JEIMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYMCICHUA U PEIICHNUN
HECJIOKHBIX 3a/1a4;
® BBINOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX YUCEN B COOTBETCTBUH C ITPaBUIIaMU;
® OLICHUBATh 3HAYECHHUE KBAJAPATHOI'O KOPHS U3 MTOJOKUTEIBHOTO IEJI0Or0 YUCIIA;
® pacCIlO3HABATh PAlMOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA;
® CPaBHMBATh YHCJIA.
B noBceqHeBHOM KM3HH M IIPH M3YYEHHUH APYTUX NPEAMETOB:
® OLICHUBATh PE3YJIbTAThl BBIYUCIICHUM IIPU PELICHUN IIPAKTUYECKUX 3aa4;
® BBINOJIHATH CPABHEHUE YHCEII B PEaIbHBIX CUTYALMX;
© COCTABJIATH YMCJIOBBIC BBIPAKCHMS IPU PEIICHUM NMPAKTUYECKUX 3a1a4 U 3a1a4 U3 APYTUX
y4eOHBIX MMPEIMETOB
ToxnecTBeHHBIE IPe0OpPa30BaHUA



® BHINOJIHATh HECJIOkKHBIE MPeoOpa3oBaHusl sl BBIYMCICHUS 3HAYEHUN YHCIIOBBIX BBIPAKEHHMH,
COJIEpKALIMX CTENICHH C HATYPaJIbHBIM [10KA3aTeNIeM, CTEIIEHHU C LEJIBIM OTPULIATENIbHBIM TI0KA3aTEeNEM;
® BHITTOJIHATH HECJIOXKHBIE MPEOOpa3oBaHMs LIENbIX BBIPAKEHHH: PACKphIBaTh CKOOKH, MPUBOAUTH
[IOIOOHBIE ClIaraeMEbIE;
® [ICII0JIb30BaTh ()OPMYJIbl COKPAILEHHOI'O YMHOXXEHHUS (KBaJIpaT CyMMBI, KBaJIpaT Pa3HOCTH,
Pa3HOCTb KBaJIPAaTOB) AJIsl YIPOIIEHHUS BBIYMCICHUN 3HAYEHUH BBIPAXKECHUH;
® BBITIOJIHATH HECIIOKHBIE IPe00pa30BaHus JPOOHO-IMHENHBIX BHIPAKEHUH.
B noBceHeBHOI KM3HU U NIPH U3YYEeHHUH APYTUX NPeIMETOB:
® [IOHUMATh CMBICII YUCJIA, 3aIIMCAHHOT'O B CTAaHJapTHOM BHJIE;
® OTIepUPOBATh Ha 6A30BOM YPOBHE MOHATHEM «CTaHAAPTHAS 3aIMCh YHCIIa»
YpaBHeHUS U HePaBEeHCTBA
® OIIepUPOBATh HA 0A30BOM YPOBHE IOHITUAMHU: PAaBEHCTBO, YUCIOBOE PABEHCTBO, YpaBHEHHE,
KOPEHb YPaBHEHMsI, PEIIEHUE YPAaBHEHMS], YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIlIEHUE HEPABEHCTBA;
® [IPOBEPATH CIPABEIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;
® pelaTh JIMHEHHbIE HEPAaBEHCTBA U HECIIO)KHbBIE HEPABEHCTBA, CBOASILIUECS K JINHEHHBIM;
® pelaTh CUCTEMbI HECJIOKHBIX JTMHEUHBIX YPaBHEHUHN, HEPABEHCTB;
® [IPOBEPATH, ABJISACTCA JIM JAHHOE YHUCIIO PELICHUEM ypaBHEHUs (HEpaBeHCTBA);
e pelaTh KBaJpaTHbIE YPaBHEHUS OJJHUM U3 CIIOCOOOB;
® 1300paXkaTh peIeHs] HEPABEHCTB U MX CUCTEM Ha YMCIIOBOM MPSIMOIi.
B noBceiHeBHOI KM3HU U NIPH U3YYEHHUH PYTUX NPeIMETOB:
® COCTaBJIATh U PELIATh JUHEHHbIE YPaBHEHUS IIPU PEUICHUM 3aja4, BOSHUKAIOUIUX B APYTUX
y4eOHBIX MpeaMeTax
DOyHKIUH
® HaXOJUTh 3HaUCHHUE (PYHKIMHU 10 33JaHHOMY 3HaYEHHUIO apryMEHTa;
® HaXOJUTh 3HAYCHHUE apTryMEHTa 110 33/1aHHOMY 3HaY€HHIO (PYHKIIMH B HECTIOKHBIX CUTYalMSIX;
® OIIPEJIENATh MOJIOKEHNE TOYKU MO €€ KOOpAWMHATaM, KOOPAMHATHI TOYKH IO €€ IOJIOKEHHIO Ha
IJIOCKOCTH;
er0 TrpapuKy HAaXOJWUTh OO0JAacTb OMNPENENICHUs, MHOXECTBO 3HAu€HUM, HyIU (YHKIUH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, POMEKYTKH BO3pacTaHUS M yObIBaHUS, HaUOOJIblIee U HAaMEHbIIEe
3HaYeHue PyHKLUY;
® CTPOUTH rpaduK TUHEHHON (QYHKINY;
®[IPOBEPATH, SIBISIETCA JIM JaHHbIM Trpaduk rpadukoM 3agaHHOW (QYHKUMM (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHOM MPONOPIIMOHATBHOCTH);
® [IPUMEPHO ONPEAETATh KOOPIUHATHI TOUKH NepecedeHus rpadukoB GpyHKIHI;
eonepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSAMHU: IIOCJIEIOBAaTEbHOCTh, apupMeTHyecKas
IPOrpeccusi, FeOMETpHYECcKasl POTrPeCCHs;
e pelaTh 3aJ1a4u Ha MPOrPECCHHU, B KOTOPBIX OTBET MOXKET OBITh MMOJIyYeH HENOCPEIACTBEHHBIM
noc4éToM 6e3 mpuMeHeHUs (OpMYyIL.
B noBceHeBHOI KU3HU U IPU U3YYEHUH IPYTUX MPEIMETOB:
® ICTIOJIb30BaTh T'paUKU peabHBIX MPOIECCOB M 3aBUCUMOCTEH AJIsi ONMpE/eieHUss UX CBOMCTB
(HamOonplIle W HaWMEHbIIME 3HAYCHHs, TPOMEXKYTKH BO3pacTaHUs M yObIBaHUS, 001acTH
MOJIOKUTEIBHBIX U OTPULIATENbHBIX 3HAYEHUH U T.11.);
® ICTIOJIb30BaTh CBOMCTBA JIMHEHHOM (yHKIMUM M ee rpaduK NpU pELlIeHUH 3a1ady M3 JPYrux
y4eOHBIX TPEAMETOB
CrarucTrka ¥ TeOpHs BEpOSATHOCTEN
e VIMeTh mpecTaBICHUE O CTATUCTHYECKUX XapaKTEPUCTHKAX, BEPOATHOCTH CIIy4aifHOTO COOBITHS,
KOMOMHATOPHBIX 33]]a4ax;
e pelaTh NpocTeiine KOMOMHATOPHBIE 33141 METOI0OM IIPSMOT0 U OpPraHU30BaHHOTO Iepedopa;
® [IPE/ICTABIATH JAaHHbIE B BUJIE TaOJIUL], AMAarpaMMm, I'pa(pHKoB;
® yuTaTh HH(HOPMAITUIO, TIPEICTABICHHYIO B BUJIE TAOJIUIIBI, THAarPaMMbI, TpaduKa;
® OTIPE/ICTISITh OCHOBHBIE CTATUCTUYECKHE XaPaKTEPUCTUKH YHCIOBBIX HAOOPOB;



® OLICHUBATh BEPOSATHOCTH COOBITUS B IPOCTEHIINX CITyUasiX;
® IMETh IIPEJICTABIEHUE O POJIU 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SIBICHUIX.
B noBce1HEBHOM KU3HU U IPU U3YYEHUU APYTUX IPEIMETOB:
® OIICHUBATh KOJIMYECTBO BO3MOXKHBIX BAPHAHTOB METO/IOM Iepedopa;
® IMEThH IPEACTABICHUE O POJIH MPAKTUYECKH JOCTOBEPHBIX M MAIIOBEPOSITHBIX COOBITHH;
® CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XaPAKTCPUCTUKH, ITOJIyYEHHBIE B IIPOLIECCE PEILICHUS
IIPUKIIATHON 3a[1a4M, U3YUCHHs] PEATbHOIO SBJICHUS;
® OLICHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITUI U SIBJICHUH B HECIIOKHBIX CUTYaLIUAX
TexkcroBble 3aa4n
e Pertate HeCI0KHbIE CHOKETHBIE 3a/1a4M PA3HbIX TUIIOB HA Bce apu(pMETHUYECKHE JeHCTBUS;
® CTPOMTH CXEMATUYECKUH YepTEK WM IPYTYyH KpaTKyro 3amuch (Taliuia, cxemMa, pUCYHOK) Kak
MOJZielb TEKCTa 3a/ladd, B KOTOPOM [aHbl 3HAYCHMsS] TPOWKHM B3aUMOCBS3aHHBIX BEIMYUH, C LEIBIO
IIOMCKA pEeLICHUS 3aa4H;
® OCYILECTBIIATH CIIOCOO MOMCKA PELICHUs 33]1au, B KOTOPOM pacCyXJIE€HHE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO, TP OUCKE PEIICHUS 3a1a4, UM OT TPeOOBaHMS K YCIIOBHIO;
® COCTaBJIATH IUIAH IIPOLIECCa PELICHUS 3a/1a4H;
® BBIJICIIATH ATAIlbI PEIICHUS 3a7a4u;
® UHTEPIPETUPOBATh BBIYMCIUTENIBHBIE PE3YJIbTAThl B 337aue, UCCIEN0BATh IOJYUYEHHOE PELICHHUE
3a/1a4y;
® 3HaTh pa3IMuue CKOPOCTEH 00BEKTA B CTOSTUEN BOJIE, IPOTUB TEUEHUS U TI0 TEUEHUIO PEKU;
e penaTh 337241 Ha HAXOKJCHUE YaCTH YUCIIA M YUCIIA 110 €0 YaCTH;
epeliarh 3aJayd pa3HbIX TUIIOB (Ha pabOTy, Ha NOKYIKH, Ha JBU)KECHUE), CBS3bIBAIOLINX TPH
BEJIMYMHBI, BBIICIATh 9TU BEJIUYMHBI U OTHOLICHUS MEXIy HUMU;
® HAXOJUTH IIPOLIEHT OT YUCJA, YACIIO 10 IPOLEHTY OT HEro, HAXOAUTh IIPOLIEHTHOE CHUKEHUE WIH
IIPOLICHTHOE NOBBIIICHUE BEJINYUHBI;
® pelIaTh HECIIOKHBIE JIOTHYECKUE 3a1a4l METOOM PACCYKICHUN.
B noBceqHeBHOM KM3HH M IIPH U3YYEHHUH APYrUX NPEAMETOB:
® BBIJIBUTATh TUIIOTE3bl O BO3MOXKHBIX MPEENbHBIX 3HAUEHUSAX YHMCIOBOIO OTBETA 3aJauM (JenaTh
MIPUKUJIKY)
Hcropust MaTeMaTHKH
® OIIMCHIBATh OT/EJBHBIC BBIAAIOIIMECS PE3YyJIbTaThl, MOJYYECHHBIE B XOJE PA3BUTHS MaTEMaTHUKH
KAaK HayKH;
®3HATb IIPUMEPBI MAaTEMaTUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3H C OTEYECTBEHHON U
BCEMHUPHOH UCTOPUEH;
® [IOHUMATh POJIb MATEMATUKH B pa3BuTUU Poccun
Meroabsl MaTeMaTHKH
® [IPUMEHSATH U3BECTHBIE METO/BI IIPU PELICHUH CTAHIAPTHBIX MaTEMaTUYECKUX 3a7a4;
e3aMeyaTh M  XapaKTEpH30BaTh  MAaTEMaTUYECKHE  3aKOHOMEPHOCTH B OKpYXKarollen
JIEHCTBUTEIIFHOCTH,
® [IDUBOJUTL IPUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B IpUPOJE, B TOM YHUCIE
XapaKTEePU3YIOLIUX dCTETUKY OKPYXKAIOLIEr0 MUPa U IMIPOU3BEIECHUN UCKYCCTBA

BbinyCKHUK MOJYYUT BO3MOKHOCTH HAYYMThCsl B 7-9 kiaccax
JJIeMeHTBhI TEOPHMH MHOKECTB U MATEMATH4YEeCKOM JIOTUKH
® OIIEpUPOBATh TMOHATUSAMU: MHOXKECTBO, XAPAKTEPUCTUKUM MHOMKECTBA, OJJIEMEHT MHOXECTBA,
MyCcTOe, KOHEYHOE U OECKOHEYHOE MHOXECTBO, IOJMHOKECTBO, NPUHAAIC)KHOCTh, BKIIIOUCHUE,
PaBEHCTBO MHOKECTB;
® 11300pakaTh MHOXKECTBA U OTHOIIICHHE MHOXKECTB C IMTOMOIIIBIO KPYroB Diinepa;
® OTIPEIENISATh MPUHATIC)KHOCTD JIEMEHTa MHOXKECTBY, O0BbEIMHEHUIO U TIEPECEUCHUIO MHOXKECTB;
©33/1aBaTh MHOYKECTBO C IMOMOILLBIO IEPEUUCIEHUS FTIEMEHTOB, CJIOBECHOTO OIMCAHUS;
® OIIEpPUPOBATh MOHATUSAMM: BBICKA3bIBAHUE, HCTUHHOCTD U JIOKHOCTh BBICKA3bIBAHUS, OTPULIAHUE



BBICKA3bIBAaHUH, OTICPAIIMH HAJl BRICKA3bIBAHUSMHM: M, HJIH, HE, YCIOBHBIC BHICKA3bIBAHUS (MMILTUKALIHH ),

® CTPOUTH BBICKA3bIBAHMS, OTPUIIAHUS BBICKA3bIBAHUM.

B noBceqHeBHOM KM3HU U NIPH U3Yy4YEeHUU JAPYTUX NPeAMETOB:

® CTPOUTH HIEMOYKH YMO3AKIIOUEHUI Ha OCHOBE MCIIOJIb30BAHUS TPABUII JIOTHKU;

® ICTIOJIb30BaTh MHOMKECTBA, ONEPAIMM C MHOXKECTBaMH, MX Tpaduueckoe IpeACTaBICHHUE IS
ONKMCAHUS PEATbHBIX MPOLIECCOB U SBJICHUMN

Yucaa

® OIEpUPOBATh MOHATUAMHU: HATYpPaJbHOE YHCIIO, MHOXECTBO HATYPAJIbHBIX YHCEN, LIEJI0€ YHUCIIO,
MHO>KECTBO IETBIX YHCEN, OOBIKHOBEHHAas JpoOb, JecATH4YHas Jpo0b, CMEIIAHHOE YHCIIO,
pallMOHAJIBHOE YHCIIO, MHOXECTBO PpAIlMOHAJIBHBIX YKCEN, HUPPAlMOHAIBHOE YHUCJIO, KBaJpaTHbBIN
KOpEHb, JICUCTBUTEIIBHOE YHCIIO, T[EOMETpUYEcKass HMHTEpIpeTalus HaTypajdbHbIX,  LEJbIX,
pallMOHANIBHBIX, JEHCTBUTEIBHBIX YUCEN;

® [IOHUMATh U OOBSACHSATH CMBICII TO3UITMOHHON 3aIMCH HATYPATBHOTO YHCTIA;

® BBINOJIHATH BBIUUCIIEHUS, B TOM YHCJIE C HCTIOJIb30BAaHUEM TPUEMOB PAllMOHATBHBIX BEIYUCIICHUIT;

® ICTIONIb30BaTh MPHU3HAKK JCIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cyMMBbl U POU3BEACHUS TIPU
BBITIOJIHCHUH BBIYUCIICHUI U PEIICHUH 33]1a4;

® BBINOJIHATH OKPYIJIEHUE PAllMOHAIBHBIX YHUCET C 33IaHHON TOUYHOCTBIO;

® CpaBHUBATh PallMOHAJIbHBIC U UPPAIMOHATIBLHbBIC YUCIIA;

® yIIOpSA0YMBATh UKCIIA, 3alIMCAHHBIC B BU/Ie OOBIKHOBEHHON U JECATUYHOM IpoOH;

e Haxoauth HOJI u HOK u uicnionb30BaTh X MpHU pelICHUN 3a/1a4.

B noBceqHeBHOM KM3HU M IPU U3YyYEHUU JAPYTUX MPEIMETOB:

® IPUMCHSTH TpaBUJia TMPUOJMKCHHBIX BBIYMCICHHH TIPH PEIICHHH NPAKTHYECKUX 3a7ad |

peleHnn3anay Ipyrux yueOHbIX IpeaMeTOB;

® BHIMOJIHATh CPAaBHEHHME PE3YJIbTATOB BBIYMCICHMH NpPU PEIIEHUHM MPAaKTHYECKHX 3a7ad, B TOM
yrcie NpUOIMKEHHBIX BEIYUCICHHIH;

® COCTABJIATh W OIIEHWBATh YMCIIOBBIC BBIPAKEHUS TPU PEUICHUH MPAKTUYECKUX 33/1a4 H 33714 W3
JpYTruX y4eOHBIX PEIMETOB;

®3aMUCBIBaTh M OKPYIJISATh YUCIIOBBIE JAHHBIE PEATbHBIX BEIMYMH C HCIOJIb30BAHUEM PA3HBIX
CHCTEM H3MEpEHUs

ToxnecTBeHHBbIE IPe0OpPa30BaHUA

e ONIEpUPOBATh TMOHATUAMHU CTENEHW C HATypaJbHBIM IIOKa3aTeleM, CTENEeHH C LeNbIM
OTPHIIATEIbHBIM MTOKa3aTeIeM;

® BEITIOJIHATH NTPEOOpa30BaHUsl IEJIBIX BBIPAKEHHHA: JCHCTBHS C OJHOWICHAMH (CIOXKEHHE,
BBIYMTAHNE, YMHOKEHUE), ICHCTBHS C MHOTOYJICHAMH (CI0KEHUE, BEIUNTAaHUE, YMHOKCHNE),

® BHIMOJIHATh PA3J0KEHWE MHOTOWIEHOB HAa MHOMKUTENIM OJHHUM M3 CHOCOOOB: BBIHECEHHE 3a
CKOOKY, TpyMIHUPOBKa, HCHOIb30BaHNUE (POPMYII COKPAIIEHHOT'O YMHOXKEHUS;

® BEIJICIISITH KBAJ[PaT CyMMBI H pa3HOCTH OJHOYJICHOB;

® PACKJIaIbIBaTh HA MHOYKUTEHN KBAIPATHBIM TPEXUICH;

® BHITMOJIHATh NPEOOpa30BaHMsl BBIPAXKEHUH, COJEpPKALIMX CTENEHH C LEIbIMH OTPHIATEIbHBIMU
NOKa3aTeIsIMM, MEepeXOAuTh OT 3alKMCH B BUJAE CTENEHU C LENbIM OTPHUIATEIbHBIM IOKa3aTeleM K
3amnMcu B BUe Ipoou;

® BHIMOJIHATE  MPeo0pa3oBaHusl  JPOOHO-pAllMOHATBHBIX  BBIPAKEHUI: COKpalleHue JIpooeid,
npuBeJeHUEe anredpandyeckux apodeil k oOIIeMy 3HaMEHaTesro, CJIO0XKEHHE, YMHOXKEHHE, JIeJIeHue
anreOpanveckux JapoOei, BO3BeJAeHUE anreOpanyeckod JapoOM B HATYPAIBHYIO U IEIYIO
OTPHILIATENIbHYIOCTEIICHD;

® BBITIOJIHATH MPeoOpa3zoBaHus BEIPAKEHUH, COAEpKAIIUX KBAApaTHbIE KOPHH;

® BBIJICNIATh KBaJApaT CyMMbI WJIM PAa3sHOCTU JBYWIEHA B BBIPAKEHUSX, COAEPIKAIIUX KBaJpaTHbIE
KOPHU;

® BHITOJIHATH IPE00pa30BaHUs BBIPAKEHHI, COACPIKALINX MOTYIIb.



B noBceHeBHOI1 KU3HU U NPH U3YYEHUH APYTUX NPeAMETOB:

® BBITIOJTHATH IPE0Opa30BaHUs U JCHCTBUS C YHCIIaMU, 3aIMCAHHBIMH B CTAaHIAPTHOM BUJIC;

® BBITIOJIHATh MPeoOpa3oBaHUs IETbIX BBIPAKEHUN MPU PEIICHUH 3a7ad JPYTHX  Y4eOHBIX
IPEMETOB

YpaBHeHNsI U HEPaBEeHCTBA

® OIIEPUPOBATh MOHATUSMU: YpaBHEHHE, HEPABEHCTBO, PEIICHUE YPAaBHEHMUS, pEIlICHUE HEPABEHCTBA,
pPaBHOCHIILHBIC YpaBHEHHUS, 007aCTh ONPECIICHUsT ypaBHEHUS (HEPABEHCTBA, CUCTEMbl YpaBHEHUHN WU
HEPaBEHCTB);

epemiaTh JIMHEWHbIE YpPAaBHEHHS W YpPaBHEHUsS, CBOJUMMBIE K JIMHEWHBIM C  [OMOIIBIO
TOKJIECTBEHHBIX MpeoOpa30oBaHMUii;

epemiaTh KBaJpaTHbIE YpaBHEHUS M YPaBHEHHUSA, CBOAMMBIE K KBAAPAaTHHIM C [OMOIIbIO
TOXKJIECTBEHHBIX MPe0oOpa30BaHMIA,

e pemiath APoOHO-TIMHEHHbIE YPaBHEHHUS;

® pelaTh NPOCTEHIINE UPPAIIMOHAIBHBIE YPABHEHUS: / f ( x) [ a, \/ f ( x) U \/ g ( x) ;

® pCIIATh YpaBHCHUA BU1d Xn (la;

e peliarh ypaBHEHUS C10co00M pa3ioKEeHUsI HA MHOKUTENN U 3aMEHbI [IEPEMEHHOM;
® 1ICI10JIb30BATh METO]I MHTEPBAJIOB JJIsl PELICHUS LENbIX U APOOHO-PALIMOHATIbHBIX HEPABEHCTB;
® pelIaTh JIMHEWHBIC YPAaBHEHHS U HEPABEHCTBA C [IapAMETPaMHU;
® penaTh HECJIOKHBIE KBAJIPATHBIE YPABHEHUS C [TApaMETPOM;
® peIIaTh HECJIOKHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH C ITapaMeTpamu;
® peIlIaTh HECJIOXKHBIE YPABHEHUS B LIEJIBIX YUCIIAX.
B noBcenHeBHOM KU3HU U IPH U3Y4YCHHH APYTUX NIPEAMETOB:
® COCTaBJISATh M PEIIATh JMHEHHBIE WM KBAJpPaTHBIE YPABHEHHUs M YPAaBHEHMS, K HUM CBOJSIIHECH,
CUCTEMBI JINHEHHBIX YPaBHEHUHN 1 HEPABEHCTB MPHU PELICHUH 33]a4 JPYTUX yUEOHBIX IPEIMETOB;

® BBLINIOJIHATh OILIGHKY MPaBAONON00UsS pE3yabTaTOB, IOJy4a€MbIX IPH PEHICHUH JIUHEHHBIX U
KBaJIpaTHBIX YPAaBHEHUN U CHCTEM JIMHEWHBIX YpaBHEHHUIl M HEPAaBEHCTB NpHU PEIICHUU 3a/iad JPYrux
y4eOHBIX IIPEMETOB;

® BLIOMPATh YPaBHEHHUS, HEPABEHCTBA WJIM UX CUCTEMBI, JUIsl COCTABICHHUS MaTEMaTHYeCKON MOJIeT!
3a/IaHHOW peaJbHOM CUTyalluy WX NPUKIIAHON 3a1a4H;

® yMETb MHTEPIPETUPOBATh IOJYYEHHBIH NPU PEIICHUU YPAaBHEHHs, HEPABEHCTBA WJIM CHCTEMBI
pe3yabpTaT B KOHTEKCTE 3a/JaHHON peabHOM CUTyalluy WM IPUKIAJIHON 3a1a41

DyHKIMHU

e OnepupoBaTh TMOHATUAMU: (DYHKIMOHAJIbHAS 3aBUCUMOCTb, (YHKUMS, Trpaduk QyHKIHH,
crocoObl 3aJaHusl (PYHKIIMU, apTyMEHT W 3HaueHue (QYHKIMU, O0JacTh OMpPEAENICHUS W MHOXKECTBO
3HaYeHUH QYHKUUHU, HYIM (QYHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH (DYHKIIMH,
YETHOCTH/HEYETHOCTD (PYHKIINH;

® CTPOUTH TpapuKH JUHEHHOM, KBaapaTMUHOW (YHKIMHA, OOpaTHOW MNPONMOPIMOHAIBEHOCTH,
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eHa TIpUMEpPE KBAJAPATUYHON (YHKIIMH, HCIIOIB30BaTh MpeoOpa3oBaHus Tpaduka (QyHKIUU
y=f(x) s moctpoenus rpadukoB Gpyukumii y [ af [kx Db c;

® COCTABJIATh ypPaBHEHUs NPSIMOW MO 3aJaHHBIM YCJOBUSAM: TPOXOMALICH dYepe3 JBe
TOYKH C 33JIaHHBIMH KOOPJWHATAMH, MPOXOJSIIEH 4epe3 NaHHYI TOYKY M TapayielbHOU
JAHHOU MPAMOW;

e 1icciieIoBaTh GYHKIHIO 10 €€ rpaduKky;

® HAXO/IUTh MHOXKECTBO 3HAYCHUH, HYJIH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTH
KBaJ[paTUYHOU (DYHKIIHH;

® OTICPUPOBATH MOHSITHSIMHU: MOCIIE0BATEIHHOCTD, apudmernueckas

MIPOTPECCUS,TEOMETPUIECKAS TIPOTPECCHS;
e pemarth 331a4 Ha apu(PMETHICCKYIO U TEOMETPHUYECKYIO TTPOTPECCHIO.
B noBceiHeBHOM )KU3HH M TP U3YYCHHUH APYTHX MIPESIMETOB:

® OCYIIECTBIIATh  BbIOOp Tpaduka peanbHOW 3aBUCHMOCTH WM IIpollecca IO €ro

XapaKTePUCTHKAM;

® 1ICITI0JIF30BaTh CBOWCTBAa M TpadUK KBAJAPATUYHON (DYHKIMM TpU pPENICHHH 3a7ad W3
JIPYTUX yICOHBIX MPEAMETOB

CraTucTHKA ¥ TEOPHUS BEPOATHOCTEN

® OIICpHUPOBATH MMOHATHUAMM: CTOJI6‘IaTBI€ M KPYTOBBIC JUArpaMMBblI, Ta6JII/IHI>I JaHHBIX, CPCIHEC
apupMeTHYeCKoe, MeANaHa, HauOoJblIee M HAaMMEHbIIEe 3HAUYEHHUS BBIOOPKH, pa3Max BBIOOPKH,
JUCTIepCHUsl U CTaHJAPTHOE OTKIIOHEHUE, CITy4aiiHas U3MEHUYHUBOCTb;

® U3BIIEKATh, MHPOPMAIIUIO, TPEICTABICHHYIO B Ta0/IMIaX, HA IUAarpaMMax, rpadukax;

® COCTABJIATH TAOJIUIIBI, CTPOUTH JUArPAMMBI U rpa)uKy Ha OCHOBE JJAHHBIX;

® OIIepUpPOBATh MOHATHUAMU: (AKTOpUald 4YHCIA, MEPECTAHOBKU M COUYETAHUS, TPEYTrOJbHHUK
ITackans;

® OTIIEpUPOBATh TMOHATUSMHU: CIy4YailHBIA OMBIT, CIYYalHBINA BBHIOOD, HCIBITAHHUE, JIEMEHTAPHOE
cirydaiiHOoe cOOBITHE (KMCXO0J), KIJIACCHYECKOE OMpeeleHUE BEPOSATHOCTH CIYy4alHOTO COOBITHSA,
oTepaIiy HaJl CIIy4allHBIMH COOBITHSIMHU, OCHOBHBbIE KOMOMHATOPHBIE (POPMYIIBL;

® [IpE/ICTaBIATh UHPOPMALIMIO C TOMOIIbIO KpYToB Diiepa;

® pCuIaTh 3aga4v Ha BBIYUCICHUC BEPOATHOCTU C IIOACYETOM KOJMYCCTBA BAPUAHTOB I10
dhopmynaM KOMOMHATOPHKH.

B noBceiHeBHOI1 ;KU3HU U NIPU U3YYEHH U IPYTUX NPEIMETOB:

® 13BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(MOPMALMIO, TPEACTABICHHYIO B
Ta0JIMIax, Ha JauarpaMmmax, rpaukax, OTPaXKaION[ylH0 CBOWCTBA M XapaKTCPUCTUKU PEaTbHBIX
MPOLIECCOB U SIBIICHUM;

® OIIPCACIIATE CTATUCTUYCCKUEC XAPAKTCPUCTHUKU BI)I60pOK 10 Ta6J'II/IIIaM, AuarpaMmam,
l"pa(l)I/IKaM, BBIITIOJIHATE CPABHCHUE B 3aBUCUMOCTH OT LECJTIH PCHICHUSA 3a/1a4U;

® OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA U SIBIICHUH.

TexcToBbIe 3a1aun

e Penratn IMPOCTBIC U CJIIOKHBIC 3ala4M pa3HbBIX THIIOB, a TAKXKEC 3aga4du MHOBBIIIEHHON
TPYIHOCTH;

® ICTIOJIB30BAaTh pa3Hble KpaTKHe 3aliCH KaK MOJENM TEKCTOB CIOKHBIX 3amad s
HOCTpoeHHﬂHOHCKOBOﬁ CXEMbI 1 PCIICHUA 3a/1a4,

e pa3jMyuaTh MOJIENbh TEKCTa W MOJIENb PEIIeHUs 3aladyd, KOHCTPYHUPOBAaTh K OJIHOM
MOJICTIUPEIIICHUS HECTIOKHOM 3a/1a4Ml pa3Hble MOJIENIN TEKCTa 3aa4u;

®3HATh M MPUMEHATH 00a crmoco0a MOMCKa pernieHus 3aaad (0T TpeOOBaHUS K YCIOBHUIO U
OTYCJIOBHS K TPEOOBAHUIO);

® MOJICTTUPOBATH PACCYKICHUS TMPU TIOUCKE PEIICHUS 337124 C IIOMOIIBIO Tpad-CXEeMBI;

® BBIZACJIAATD 3TAllbl pCIICHUSA 3aa4U U COACPIKAHUC KAKAO0I0 3Talla,

® YMCTb BBI6I/IpaTB ONTHUMAILHBIN MCTOJ pCHICHUA 3aJa4h U OCO3HABATH BbI60p METOAA,
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paccMaTpuBaTh Pa3NYHBIC METO/bI, HAXOAUTH Pa3HbIC PEIICHUS 3aa4uH, €CIIM BOZMOXKHO;

® AHAJTM3MPOBATH 3aTPYAHEHUS NP PELLICHUN 33/1a4;

® BHITIOJIHATh Pa3IMyHble MpeoOpa3oBaHUsl TNPEIIOKEHHOW 3ahayd, KOHCTPYHPOBATh

HOBBIE3aJ[a4M U3 IaHHO, B TOM YHCIIe 0OpaTHBIE;

® UHTEPIPETHUPOBATh BBIYMCIUTEIbHBIE pPE3YIbTAaThl B 3a/ade, MCCIEOBAaTh IOJyYCHHOE
pelIeHue 3a1auu;

® AaHAJTM3MPOBATh BCEBO3MOXKHBIE CHTYallMM B3aUMHOTO DPACHOJIOXKEHHS JABYX OOBEKTOB H
U3MCHEHHE HX XapaKTEPHCTHK IPH COBMECTHOM JBM)KEHHH (CKOPOCTH, BPEMs, PacCTOSHHE) IpH
pelieHrH 33734 Ha JBWKCHHE JBYX OOBEKTOB KaKk B OJHOM, TaK M B IPOTHUBOIOJIOKHBIX
HAaIpaBJICHUSX;

® ICCIICZIOBAaTh BCEBO3MOXKHBIC CHUTYallUM TpU pPEIICHWHM 337ad Ha JBIDKEHHE IO peKe,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA;

e perIaTh pa3HOOOpAa3HbIC 33/1a41 «HA YaCTH»,

epemiath ¥ OOOCHOBBIBATH CBOE pEIICHHE 3ajad (BBLACIATH MAaTEMaTHYeCKyl0 OCHOBY) Ha
HaXO0JK/ICHHE YaCTH YHUCIIa U YUCIIa [0 er0 YaCcTH Ha OCHOBE KOHKPETHOTO CMBICIIA Ipo0u;

® 0CO3HABaTh U OOBACHATH WIACHTUYHOCTD 33/1a4 Pa3HBIX TUIIOB, CBSA3BIBAIOIINX TPHU BEITHUYUHBI
(Ha paboTy, Ha TOKYIKM, HAa JBIDKCHHE). BBIACIATH 3TH BEIWYMHBI U OTHOIICHHS MEXIY HHUMH,
MPUMEHSTH UX MIPH PEIICHUH 33/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4 YKA3aHHBIX THIIOB;

® BJIaJICTh OCHOBHBIMU METOaMH PELICHU 3a71a4 Ha CMECH, CIUIaBbl, KOHIIEHTPALIUH;

epemiaTh 3a/Ja4d Ha IMPOIEHTHl, B TOM YHCIE, CJOXHBIE MPOLEHTHl C OOOCHOBaHUEM,
UCTIOJIB3Yyspa3HbIe COCOOBI;

epemarh JIOTHYECKUE 33Ja4l Pa3HbBIMH croco0amMu, B TOM 4YHCIE, ¢ ABYMs OJIOKaMH H C
TpEeMsIOIOKaMH JTAHHBIX C TIOMOIIBIO TAOJIHII;

epemiaTh 3aJadyd 10 KOMOHMHATOpDUKE M TEOPUHM BEpPOATHOCTEH Ha OCHOBE
MCMOJIb30BAHUAN3YUYEHHBIX METOJIOB U OOOCHOBBIBATH PEILICHUE;

e pemaTh HeCJIOKHBIE 3a/Ia4H TI0 MATEMATUIECKON CTaTHCTHKE;

®OBJIQJICTh OCHOBHBIMH METOJAMH DPEIICHHS CIOKETHBIX 3aJad:  apu(METHUYECKHH,
anreOpandeckuii, mepeOop BapuaHTOB, FEOMETPUUECKUH, rpauUecKUid, MPUMEHATh UX B HOBBIX IO
CPaBHEHHIO C NU3yYEHHBIMH CHTYaIUsX.

B noBceiHEBHOM XKU3HU U TPU U3YUYEHUH JPYTUX MPEIMETOB:

® BHIJICNATh TPHU PEIICHWH 3a7ad XapaKTePUCTHKH paccMaTpUBAaeMON B 3ajade CHTYallWH,
OTJIIMYHBIE OT PEATBHBIX (T€, OT KOTOPBIX aOCTParupoBaINCh), KOHCTPYHPOBATh HOBBIE CHUTYAIlUH C
y4€TOM STHX XapaKTEepPUCTHK, B YACTHOCTH, IPU pEIICHUM 33/7ad Ha KOHILIEHTPAILlMH, YUYHUTHIBATh
IUIOTHOCTH BEIIECTBA;

e peliaTh U KOHCTPYMPOBATH 33J]a4l HA OCHOBE PACCMOTPEHUS PealbHbIX CUTYAIMH, B KOTOPBIX
He TpeOyeTcsl TOUHBIM BHIYMCIUTENbHBIA Pe3yibTarT;

e pemarth 3a7auy Ha IBUKCHHE TI0 peKe, pacCMaTpUBasi pa3HbIe CHCTEMBI OTCUETA.

IIpoexTHBIE ACCTBUA

[IpoekTHBIN MONYNb «JIeHCTBHS C MHOIOYJIEHAMU»
1. IIpenmer: maTemMarTnka
2. Paznen yueOHOI mporpaMMel: « MHOTOUJIEHBI».
3. KonnuecTBo yueOHBIX yacoB: 3 yueOHBIX yaca
4. IlpenmeTHOE coaepKaHUE MOLYJIS:

3anmucpiBaTh MHOTOWIEH B CTAaHIAPTHOM BHJIE, ONPENENITh CTENeHh MHOTOWIeHa. [IpeoOpa3oBEIBaTH
NPOM3BEACHNUE OJHOWIEHA M MHOTOWIEHA; CYMMBI, pPa3HOCTH, MPOM3BEACHUS JIBYX MHOTOWICHOB B
MHOTOWIEH. BBINONHATH pa3nokeHHWEe MHOTOWIEHAa HAa MHOXHTEIM CIIOCOOOM BBIHECEHHS OOIIEero
MHOXHTEISI 32 CKOOKH, CIOCOOOM TPYIIHUPOBKH, IO (QOpMYyJIaM COKPAIIEHHOTO YMHOXEHHS U C
NPUMEHEHHEM HECKOJIBKUX CIOcO00B. Vcnonb30BaTh yka3aHHBIE NMPeoOpa3oBaHUS B IPOIECCE PEIICHHS

YpaBHEHUH, JOKA3aTeIbCTBA YTBEPKICHUN, PEIICHNUS TEKCTOBBIX 3a/1a4.



5. MeranpeaMeTHble pPe3yabTaThl

B pe3ynbrare BbIOJIHEHHS TPOEKTA YICHUK HAYYUTCS:

ONKCHIBATh MPOOJIEMHYI0 CHUTYyallMi0 M T[OHUMaThb M NPUHUMATh JMJid peElIeHUus MpoOiemy,
c(hOpMYIMPOBAHHYIO CAMOCTOSTEIILHO;

MOHUMATh U IPUHUMATH JAJISl peau3aluu 11elb, CPOPMYIUPOBAHHYIO CAMOCTOSITENILHO;

CaMOCTOSITENILHO (POPMYITUPOBATH 33]]a91, COOTBETCTBYIOIIUE TSI TIPOCKTA;

CaMOCTOSITENILHO IJIAHUPOBATH JAESITEILHOCTD B IIPOEKTE U aHAJIM3UPOBATh HEOOXOIUMBIE PECYPCHI;

CaMOCTOSITEIILHO OMKCHIBATh OKHUJIAEMBIA MPOAYKT B OOIIEM BHUJE, OMPEACIATh KPUTEPUU OyIyIIEro
MPOJYKTa C OMOPOM Ha MaMATKY;

peaNM30BbIBATh JACATEIBHOCTD 10 TJIaHy CAMOCTOSITENIBHO;

CaMOCTOSITENIbHO 0(OPMIISITH IPOEKTHYIO IOKYMEHTALIUIO;

CaMOCTOSITEJIbHO B KOHIIE JEHCTBUSI CPABHUBATH IMOJYUYEHHBIM MPOAYKT C 3apaHee BBIIIBUHYTHIMU
KPUTEPUSMHU U OLIEHUBATH €TI0 COOTBETCTBHUE UM;

OTpPENIETIATh MPEAMETHOE COJIEpKAHUE TMPOEKTa CaMOCTOSITEIbHO, HE BBIXOJS 32 PaMKU MPEAMETHOU
obnacry;

CaMOCTOSITEJIbHO TOTOBUTD ILJIAH BHICTYIJICHUS HA 3aIlUTE;

6. [IpoGieMHas cutyanus: Hey10OHO UCKaTh MPUMEPHI 7S PELICHUS 3aJaHui B yueOHUKe

7. [IpobnemMa mpoekTa HET CIPABOYHOTO MaTepHaiia 1o Teme «MHOTOUYJIEHbD B KOMITAKTHOM BUJIE

8. Oxugaemplil MPOEKTHBIN NPOAYKT NaMsATKa C MPAaBUIAMH U IPUMEPAMU.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA
7kjaacc
Pasnen: [loBTopenue. BBenenue B anredopy (2 yaca)
Pa3neun: JInneiiHoe ypaBHeHHe ¢ OJHOH nepeMeHHOi (7 4acoB)
Pacnosnasams yricnoBbie BbIpa)KEHUS U BBIPAXKEHUS C TIEPEMEHHBIMU, JTMHEHHbIE ypaBHEeHUs. [IpuBoauTh
IIPUMEPHI BBIPAKEHUM C IEPEMEHHBIMU, JTUHENHBIX ypaBHEHUIN. COCTaBIIATh BBIPAXKEHHUE C IEPEMEHHBIMU
[0 YCJIOBMIO 3aJauyd. BBINOTHATH mpeoOpa3oBaHus BBIPAKEHUMN: MPHUBOJUTH MOJOOHBIE CllaraeMele,
packpbiBaTh CKOOKHM. HaxoauTh 3HadeHHWE BBIPRXKEHHUS C TEPEMEHHBIMM IPH 33/JaHHBIX 3HAUYEHHSX
nepeMmeHHbIX. Knaccuduimponats anreOpandeckue BbipaxkeHUsl. ONUCHIBATh 1I€JIbIE BHIPAYKEHUS.
Dopmynuposams ONpeeIeHNEe JUHEHHOro ypaBHEHHs. PemiaTh JMHEHHOe ypaBHEHHE B OOILIEM BUJE.
WuTepnpeTpoBaTh ypaBHEHUE KaK MaTeMaTUYECKYI0 MOJENb pealbHON cuTyauuu. ONMUCBHIBATH CXEMY
pelIeHNs TEKCTOBOU 3a/1a4uM, IPUMEHSTh €€ JJIs PeleHus 3a1a4
Paznen: Leabie Boipaxenus (54 yaca)
Dopmynuposams.
onpeoenenus: TOXKIECTBEHHO PAaBHBIX BBIPAKEHUN, TOXKIECTBA, CTENEHU C HATypaJbHBIM IOKa3aTeseM,
OJHOWJIEHa, CTAaHJApTHOTO BHJA OJHOYIEHa, KOd((UIMEHTa OJHOYJICHA, CTEHNeHH OJHOWIEHA,
MHOTOYJIEHa, CTEIEH! MHOTOUJIEHA;
ceoticmea: CTENIEHH C HaTypaJIbHBIM IOKAa3aTeJIEM, 3HaKa CTENEHH;
npasuia: 0KazaTeabCTBa TOXKIECTB, YMHOKEHHUS OJIHOUJIEHA HA MHOTOYJIEH, YMHOKE€HUSI MHOTOUYJICHOB.
Jlokaszvieams CBONCTBA CTENEHM C HATYypaJbHBIM IIOKa3aTesleM. 3aluchiBaTh U JOKa3bIBaTh (HOPMYJIBL:
MIPOM3BEICHUS CYMMBI U Pa3HOCTH JIBYX BBIp@XXEHHI, pPa3HOCTH KBaJapaTOB JIBYX BBIPAXKEHUMU, KBajapaTa
CYMMBI U KBaJIpaTa pa3HOCTH JBYX BBIPaKEHUH, CyMMBI KyOOB U pa3HOCTU KyOOB JIBYX BBIPAXKCHHIA.
Buvluucnams 3HaueHue BhIpakeHUM ¢ epeMeHHbIMU. [IpuMeHsTh cBOICTBa cTeNeHH i peoOpa3oBaHus
BBIPQXCHUI. BBINOIHAT YyMHOXEHHME OJHOUWIEHOB M BO3BEJIEHUE OJHOWIEHA B cTeneHb. lIpuBoauTh
OJIHOWIEH K CTaHJapTHOMY BHUAY. 3alKChIBaTh MHOTOYIEH B CTaHJApPTHOM BHUJE, ONPEIENSTh CTENEHb
MHorowieHa. IIpeoOpa3oBbIBaTh MpPOU3BEICHHWE OJHOWIEHA W MHOTOYIEHa; CYMMBI, Pa3HOCTH,
MIPOU3BEICHNS JBYX MHOI'OYIEHOB B MHOI'OYJIEH. BBINOIHATH pa3iioKeHHE MHOrOYJICHA HA MHOMXHUTEIU
CIOCOOOM BBIHECEHHs OOIIEr0 MHOXHTENIS 3a CKOOKHM, CIIOCOOOM TPYNIHUPOBKH, IO (opMyiaam
COKpalIEHHOTO YMHOXXEHHS MU C TNPUMEHEHHUEM HECKOJbKHX Croco0oB. Vcmonb3oBaTh yKa3zaHHBIE
npeoOpa3oBaHus B MPOLIECCE PEUICHUs YPaBHEHUH, TOKA3aTeNbCTBA YTBEPKACHUHN, PEIICHHUS] TEKCTOBBIX
3azay.
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Paznen: ®ynuxunu (14 yacon)

Ilpusooums TpuUMEpbl 3aBUCUMOCTEM MEXIy BeluYMHaMu. Pasznuyarh cpeau  3aBUCUMOCTEH
(GYHKLIMOHATIbHBIE 3aBUCUMOCTH.

Onucvlieamv noHAmusA. 3aBUCUMOW M HE3aBUCHUMOM IE€pEeMEHHBIX, (YHKUIWH, apryMeHTa (QyHKIHUH,
crnocoOsb! 3aaanus QyHKIuU. OOpMyIUpoOBaTh ONPEAETICHUs: 00JIACTH ONpeneneHuss pyHKIUU, 00IacTH
3Ha4eHUH QYHKUIUH, rpaduka GyHKINU, THHEWHON (PYHKIUU, TPSAMON TPOIOPLHUOHATBHOCTH.

Buviyucnames 3HaueHne (QyHKLIMU MO 33JaHHOMY 3HaueHMIO apryMmeHTa. CocTaBisaTh TaOJIMIbl 3HAUYEHUI
¢ynkuuu. Crpouth rpaduk QyHKIMHM, 3amanHoi Tabmuuno. Ilo rpaduxy QyHKIMM, sSBISIOMIEHCS
MOJICJIBIO PEalbHOI0 Ipolecca, ONpPEeAesATb XapaKTepUCTHKH 3Toro mnpouecca. CTpouts rpadux
JTUHEWHOW (PYHKIMHU U MIPSIMOI MPOMOpIHOHAIbHOCTH. ONMUCHIBATh CBOMCTBA ATUX (PYHKIIUN

Pa3znen: Cucrembl JIMHEHHBIX YPABHEHUI ¢ IByMs nepeMeHHbIMH (17 yacoB)

Ilpusooumsv npumepvi: ypaBHEHHS C [JBYMS II€PEMEHHBIMHU; JIMHEHHOrO YypaBHEHHMS C JByMs
IIEPEMEHHBIMH; CUCTEMBI JIBYX JIMHEWHBIX YPAaBHEHUH C JBYMs IEPEMEHHBIMH; PEAJIBHBIX IPOLIECCOB, IS
KOTOpBIX YpaBHEHHE C ABYMs NEPEMEHHBIMHU UJIM CHUCTEMA YpaBHEHHUH ¢ ABYMs NEPEMEHHBIMH SBIIIOTCS
MaTEMaTUYECKUMH MOJEIISIMHU.

Onpenensrth, ABASETCS JIM NIapa YUCEJl pELICHUEM JaHHOTO YPaBHEHHUS C ABYMS [IE€PEMEHHbBIMHU.
Dopmynuposamu:

onpeoenenus: PELICHUS YPAaBHEHUS C JBYMS NEPEMEHHBIMHU; YTO 3HAUUT PELIUTh ypaBHEHHUE C IBYMS
NEpEMEHHbIMM; Tpauka ypaBHEHHsS C JIByMs IEpEMEHHbIMM; JIMHEHHOIO ypaBHEHHS C JIBYMS
[IEPEMEHHBIMH; PELIEHUSI CUCTEMbl YPaBHEHUN C IByMSI IEPEMEHHBIMY;

€601icmea ypaBHEHUH C IByMsI IEPEMEHHBIMU.

Onucvieams: CBOMCTBa rpaduika JTMHEHHOTO YpPaBHEHUS B 3aBHUCHMOCTH OT 3HAYCHUU KOAPPHUIIUCHTOB,
rpadMuecKuil METOJ| peIlieHHs] CUCTEMBI JIBYX YPaBHEHUH € IByMs IEPEMEHHBIMH, METOJ MOACTAaHOBKH U
METO/I CJIOKEHHUS ISl PELICHUs CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Cmpoums rpaduk JTUHEHHOTO YpaBHEHHUS C JBYMs IME€pPeMEHHBIMU. PemiaTe CHUCTEMBI JIBYX JMHEWHBIX
YpaBHEHUH € ABYMS [IE€PEMEHHBIMHU.

Pewamy TexcToBele 3a1auM, B KOTOPbIX CHCTEMA JABYX JIMHEHHBIX YPAaBHEHUHN C JBYMs NEPEMEHHBIMU
SBJIIETCS MAaTEMAaTUYECKOM MOJENbI0 PEabHOrO Ipoliecca, U MHTEPIPETHPOBATh PE3YNIbTAT PELICHHS
CHUCTEMBI

Paznen: IloBTopenue (8 yacos)

8 kiace

Paznen: PannonanbHbie Boipaxkenus (434)

Pamonaneabie 1pobu. OcHOBHOE CBOICTBO palMOHaNbHOM ApoOu. Clio’keHHe U BBIYMTAHHE PALMOHAIBHBIX
npobeii ¢ onuHaKOBHIMK 3HameHaTensiMu. ClOKeHHEe W BBIYMTAHHE PAlUMOHAIBHBIX Jpo0edl ¢ pasHbIMH
3HAMEHATEISIMU. YMHOXEHHE W JIeJIeHHE paloHalbHBIX JpoOel. BosBeneHue pamnnoHanbHON OpoOU B CTENEHb.
ToxnecTBeHHBIE TPeoOpa30BaHUsl PALMOHAIBHBIX BBIpaKEHWH. PaBHOcunbHBIE ypaBHeHus. PaunnonanbHbIe
ypaBHeHus. CTeneHu ¢ LENbIM OTpUIATENbHBIM MTOKa3aTeseM. CBONCTBA CTENEHU € LENbIM Mokas3arenaeM. DyHKIusL

y = S u e€ rpaduk.

Lenp: 03HaKOMHUTH OOYHYaIONUXCA CO CIOCOOOM pEIIeHUs] pallMOHAIBHBIX ypaBHEHHH, BbIpaOOTaTh YMEHHE
pemarhb 1 npeodpa3oBhIBATh YPABHEHHS U IPUMEHSTH UX TPH PEIIEHUH TEKCTOBBIX 3a/1a4.

Pa3nen: KeagparHeie kopuu. [leiicTBUTEIbHBIE Uncaa. (25 1)

®ynxims ¥y = x? u eé rpaduk. Ksagpataeie kopHu. ApudMeTndeckuii KBaapaTHbI KopeHb. MHOKECTBO U
ero snemeHThl. [lonMHOXecTBO. Onepanuu Haj MHOXKecTBaMHU. UncioBeie MHOKecTBa. CBOICTBa apu(pMETHIECKOTO
KBaJpaTHOTO KOpHs. ToXIecTBeHHBbIE NPeoOpa3oBaHUsl BHIPAKEHHH, COAEpKAIIMX apU(PMETHUYECKHE KBaJpaTHBIC
kopHu. yHKIHA Y = v/X 1 eé rpaduk.

Lens: BbIpabOTaTh yMEHHE YUTATh M CTPOUTH TpaduKu H3y4daeMbIX (YHKIIHS, HAYYUTHhCS aHAIW3UPOBATH
rpa¢uk QyHKIMH ¥ OPUMEHATH €ro Ul pellieHHUs] YPaBHEHHUM, a TaKKe BBIIOIHATH TOXKIECTBEHHBIE TPe0Opa3oBaHUs
HaJ BBIPAKCHUSAMM.

Pazgen: KBagpaTusie ypaBuenus (24 1)

KBanpatHele ypaBHeHus. PelleHne HEMONHBIX KBaJpaTHBIX ypaBHeHUl. dopMmyna KOpHEH KBaJpaTHOIO
ypaBHeHus. Teopema Buera. KBanpaTHbiii TpéxuiieH. PellieHre ypaBHEHUM, CBOAIIMXCA K KBaAPATHBIM YPaBHEHUSIM.
PannonaneHble ypaBHEHHS KaK MATEMaTHIECKAE MOJEIIN PEaIbHBIX CUTYyallU.
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Lenb: 03HAKOMHUTH OOYYAIOMIUXCS C ANTOPUTMHUYCCKUM PEIICHIE KBAJAPaTHBIX YPaBHEHUIA, HAYYUTh HAXOJAHUTh
MIPUMEHEHUE KBAIPATHBIX YPAaBHEHUH B peallbHOM MUDE.

Paznen: ITosropenue u cucremarusamnus (13 )

[ToBTOpeHME U crcTeMaTH3aIlMsl YIeOHOT0o MaTepraa 3a Kypce ainreopsl 8 Kiacca.
9 kyacc

Pa3nen: UncioBbie HepaBencTBa (204.)

* Yucnosble HepaBeHcTBAa. OCHOBHbIE CBOWCTBA 4HCJIOBBIX HepaBeHCTB. CJIOKEHHME U YMHOKEHHE YHCIOBBIX

HepaBeHCTB. OlleHHBaHNE 3HAYE€HUS BBIPAXKEHUS

» HepaBeHnctBa ¢ onHOI mepeMeHHO. Perienne HepaBeHCTB ¢ OAHON iepeMeHHON. UncioBsle MpoMeKyTKH. CHCTEMBI

JIMHEWHBIX HEPABEHCTB C OAHOUN MepeMEHHOM.

Pasznen: Kpaapatuunasi pynxuus (304.)

* [loBTOpEHuMe u pacmmpenne cBeaeHnit o pyHkun. CBoiicTBa (pyHKIINH

* Kak moctpouts rpaduk pyakmun y = kf(X), ecu usBecten rpadux dynkiun y = f(x).

 Kaxk noctpouts rpaduku Gpynkuuii y = f(X) + b u y = f(X + a), ecniu uzBecren rpaduk Gpynkuuu y = f(X)

» KBagparnunas ¢pyHkuus, e€ rpaduk 1 CBOWCTBA. PelieHne KBaApaTHBIX HEPABEHCTB

* Pemenue 3a1a4 ¢ MOMOILBIO CUCTEM YPABHEHUI BTOPOU CTENEHU

Paznesn: Dnementnl npumMepHoii matemaTuku (204.)

* MaremaTtnueckoe MozaenupoBanue. [Iponentnsie pacuétsl. [IpnbnmkEHHbIE BHIYUCICHUS

* OCHOBHBIE TIpaBWJIa KOMOMHATOPUKHA. YacTOTa W BEPOSATHOCTH CIy4YalHOTO coOBITHS. Kitaccudeckoe ompeneneHue
BCPOATHOCTH. HauanbHbie CBCCHHUA O CTAaTHUCTHUKE

Paznen: Uncnoblie nocienopareibHoctu (174.)

* YucnoBsle mocnenoBarenbHOCTH. Apudpmerndeckas mporpeccus. CymMma N MEpBBIX WICHOB apHU(PMETHUECKON

MIPOrpeccuu

. 'eomerpuueckass mporpeccusi. CymMma N TEpPBHIX WICHOB TeoMeTpudeckod mporpeccuu. Cymma OecKOHEdHOM

TEOMETPHUYECKON MPOTPECCHH, Y KOTOpoii | q | < 1

Paznen: IosTopenue (134.)

14



TEMATUYECKOE IINITAHUPOBAHHUE

7 Kkaacc
Ne i/t Paszgen/Tema Kommuect KoanuecTBo Conep:xaHue BOCIMTAHUS
BO YaCOB |KOHTPOJBbHBIX
padot
1 JIuHeitHoe ypaBHEHHUE C OJTHOU 7 1 NHTemekTyaibHOE BOCITUTAHKE.
MEPEMEHHOMN DopMUPOBAHHE MATEMATUYECKOTO
anmnapara peueHus ypaBHeHHH,
3a/1a4 CIOMOILBIO YPAaBHEHMUIA.
2 L{enbie BeIpaKeHUS 54 4 HHTemeKTyalbHOE BOCITUTAHHE.
DopMUPOBAHUE 3HAHUS O
MaTEeMaTHUYECKOM SI3bIKE,
HEOOXOIUMBIE I PEILICHUs
MaTeMaTUYECKUX 3a/a4.
3 OyHKIMH 14 1 WNHuTennexryanpHoe,
COLIMATILHO-
KOMMYHUKATHBHOE
Bocniutanue. DopMupoBaHue
3HaHUH O PYHKINU KaK
BAYKHEHIIEH MaTeMaTUYECKON
MOJIEJH JUIIONIUCAHUS U
UCCJIEJIOBAHHUS IIPOLIECCOB U
SIBJIEHUW OKPYKAFOIIETO
mupa. Mcnons3oBanue
Pa3IMYHbIX
SI3bIKOB MATEMATUKH.
4 Cucremsl muHelHbIX | 20 1 HHuTtennexTyaibHOE BOCITUTAHUE.
ypaBHEHUU c JIBYMs dopMupoBaHUE
nepeMEHHBIMHU MaTeMaTUYECKOTOo arnmapara
PELICHUS] CUCTEM JIMHEHMHBIX
YpaBHEHUH, 33/1a4 C TOMOIIIbIO
CUCTEM ypaBHEHUI
5 [ToBTOpEeHME u 8 1
cucTeMaTu3aIus HUTOTOBA
yueOHOro Marepuana s
HNTOI'O: 105 8
8 kaacc
Ne i/m Pa3nen/Tema Konunuec Konuuecrso Coaep:xkaHue BOCIIUTAHUS
TBO KOHTPOJILHBI
4acoB X padort
1 PamuonannHbie 46 3 MHTennexTyalbHOE BOCIUTAHUE.
BBIPKCHHUS dopmHUpoBaHUE 3HAHUS O
MaTEeMaTUYECKOM S3BIKE.
OBnanenue popMaabHbIM
arnmaparoM OyKBEHHOTO
MCUHCIICHHUSI.
2 KBanpaThble KOpHHU. 25 1 HTEeNIEeKTyanbHOE, COLIMAJIBHO-
JleiicTBUTENBHBIC YKCIA KOMMYHHUKaTHBHOE BOCIIHTAHHUE.
@opMUPOBAHHE  YMEHHUS  TOYHO,
C)KaTo M SICHO W3JIaraTb MBICIU B
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YCTHOM Y MUCbMEHHOW peyH.
Pa3BuTHE MOHATHS O YUCIIE,
KOTOPOE CBSI3aHO C M3yYEHUEM
IEHCTBUTENIbHBIX YHCEIL.

KBanparnsle ypaBHeHUS

24

M HTemeKTyallbHOE BOCIIUTAHUE.
DOopMUPOBAHUE JIOTUYECKOTO U
QJITOPUTMHUYECKOIO MBILIJICHUS, a
TAKKE TAKUX KA4€CTB MBIIUICHUS,
KaK cujia U THOKOCTb,
KOHCTPYKTUBHOCTb U KPUTHYHOCTb.
CriocoOHOCTE IIPUMEHATH
TEOPETUYECKUE3HAHUS JIsl PELICHUS
pa3HOO0Pa3HBIX 33/1a4 MPUKIIATHOTO
Xapakrepa.

IToBTOpEHUE 1
CUCTEMaTU3ALIAS
y4eOHOro
Marepuaia

13

1
UTOrOBa
A

HNTOI'O:

105

7

9 kaacce

Ne ii/n

Pasznena/rema

Koaunuec
TBO
4acoB

KoaunuecTBoO
KOHTPOJILHBI
X padoT

Conep:xxanue BOCIMTAHUS

HepasencrBa

20

1

HHTennexkTyalbHOE BOCIUTAHUE.
dopMHUpOBaHUE 3HAHUM O
MaTEMaTU4YECKOM SI3BIKE,
HEOOXOIUMBIX JUISl PeLLICHUS
MaTEeMAaTHYECKUX 3a7ad, 3a1a4
U3 CMEKHBIX JIUCLMILINH, a TAK-Ke
IIPaKTUYECKHX 3a]1a4.
dopMHUpOBaHUE Y yYaIIUXCs
MaTEMAaTHYECKOTO anmapara
pELICHUS HEPABEHCTB, CUCTEM
HEPABCHCTB.

KBagpatuunas GyHKIus

30

HNurennexryanbHOE, COIUANTBHO-
KOMMYHHUKATUBHOE BOCTIUTAHHE.
dopMHUpOBaHUE 3HAHUH O
KBaJpaTHIHON (PYHKIIUU KaK
OJIHOM M3 BaXKHEHUIIINX
MaTeMaTHYECKUX MOJIEJIEN IS
OIIMCAHMS U UCCICA0BAHUS
MPOLIECCOB U SIBIICHUI
OKPY>KaloIllero MHUpa.
CriocoOHOCTE UCHOJIH30BATh
pa3JInYHBIC SI3bIKK MATEMATUKHU
(clIoBECHBIN, CHMBOJIMYECKUH,
rpadu4ecKuit).

DJIEeMEHTHI TPUKIATHOU
MAaTEMATUKU

20

COI_II/IaJ'IBHO'KOMMYHI/IKaTI/IBHOC
BOCIIMTAHHUC.

CnocoOHOCTh pacKpHIBATh

16




HPUKJIAJHOE U IPAKTUYECKOE
3HaYeHHUE MaTEMaTUKH B
COBPEMEHHOM MMpE.

Hucnosbie 17 HuTemnexryanbHoe, COUaIbHO-

[10CJIe10BATEIbHOCTH KOMMYHHMKAaTHBHOEBOCIIMTAHHE.
CriocobHOCTD yBs3aTh yueOHOE
coJiepKaHue ¢ COOCTBEHHBIM
KU3HEHHBIM OIIBITOM,
UCIIOJIb30BaTh alredpandyeckui
SI3BIK IS OTIMCAHMS IPEIMETOB
OKPY’KaIOIIEero MUpa ¥ CO3JaHUs
COOTBETCTBYIOLINX
MaTeMaTHYECKUX MOJIENIeH;

[ToBTOpEeHUE u 13

cucTeMaTu3anus

yueOHOro Marepuaia
HUTOI'O: 102

17
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