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HaumenoBanue Marematuka
npeameTa

VYpoBens, Kiacc OcHoBHOe o01miee oOpa3zoBanue, 5-9 kacc

KonunuecTBo yacoB 1o 5 knace 6 Kiacc 7 xnacc 8 Kiacc 9 knacc

y4eOHOMY TUIaHY

- B HEJEIIIO 5 5 5 5 5

- B TOJ 170 170 170 170 170

[Tporpamma -ABTOpCcKasi  mporpamMma [0  MareMaTuke aiusi  5-6  KIJaccoB
0011e00pa3oBaTeNbHBIX yUPESKICHUH. Marematuka : mporpammsl : 5-9
kimaccel / A.I'. Mep3nsak, B.b. Ilononckuit, M.C. fxup, E.B. bymko -
M.:Benrana-I'pad, 2017
-lO.H. MakappiueB, H.I'. Munmrok, K.HW. Hemxos, C.b. CyBoposa.
Anrebpa 7. COOpHHUK MPUMEPHBIX pabovmx Hporpamm/coct bypmucrpona
T.A.. M.: [IpocBemienue, 2018r r
- JI.C. Aranacsn, B.®. byry3os, C.b. Kagomues u ap. I'eomerpus 7.
Coopuuk pabouux nporpamm. I'eomerpust 7-9.. - M. «IIpocBemenne»,2018

YyebHuku Maremaruka. 5 kiacc. Mep3nsakA.I'., [lononckuii B.b., Axup M.C.

Benrana-I"pad 2017

Marematuka. 6 xknacc. Mep3nakA.l'., Tlomonckuit B.b., Axup M.C.
Benrana-I"pad 2019

Anrebpa 7 xiacc.Maxkapsrues FO.H., Munatox H.I'., Hekos K.W. u nip.
[Ipocsemenue.2019

Anrebpa 8 xiacc.Maxkapsrues 10.H., Munatoxk H.I'., Hemkos K.W. u nip.
[Ipocsemenne.2018

Anrebpa 9 xiacc.Maxkapsrues F0.H., Munatox H.I'., Hemikos K.W. u nip.
[Ipocsemienne.2017

I'eomerpus. 7-9 knacc. Atanacsu JI.C., byry3zos B.®., Kagomies C.b. u ap
IIpocsemenue 2019

PaGouas nporpamMmma 10 MaTEMaTUKE JIA 5-9 kjaccoB cocTaBi€HA C MCIOJIB30BaHUEM MaTcpuaJioB

denepanabHOr0 TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 00INero oOpa3oBaHUs,

[TpumepHoOil mporpaMMsl O MaTEMaTUKE OCHOBHOTO 00IIero oO0pa3oBaHUs IIKOJBI U aBTOPCKOM paboueit

porpamMMbl 1o MaTtemaTuke. Yacel aBTOpckod mporpammsl B 5-6 kiaccax (175) cokpaieHsl 3a cyeT

pasaciia «HOBTOpCHI/IC».

.HI/I‘IHOCTHI)IC, METAlIpEeAMETHBIC MW IPCAMETHBIC PE3yJbTaTbl OCBOCHUSA

Y4eOHOro npeamera

MertanpeamMeTHbie pe3yJIbTaThI

PeryasituBubie YY /|

YMeHue caMOCTOSITENIbHO ONpEAessATh LeMu OOyueHHsl, CTaBUTh U (OPMYIMPOBATH HOBBHIC

3a/1au B yueOe U NO3HABATEeIbHON JAesATeIbHOCTH. OO0yJarOIIHICsS CMOXKET:

® aHaMM3MPOBATh CYUIECTBYIOIIME U  IUIAHUpPOBaTh Oyaymme oOpa3oBaTelIbHBIC




PE3yIbTaTHI,

e BBIIBUraTh BEPCUU pELICHUS MPoOIeMbl, (HOPMYyIUPOBATH THIOTE3bI, MPEIBOCXUILIATH
KOHEUYHBIN pe3yJIbTaT;

YMeHue caMOCTOSITENIbHO IJIAaHUPOBATh IMYTH JOCTHIKEHMS IeJel, OCO3HAHHO BBIOMPATH
Hanbonee 3¢ deKTuBHBIE CIIOCOOBI pelIeHus] Y4eOHBIX W MO3HaBaTeNbHBIX 3a1ad. OOyuarommiics
CMOXeET:

®  OMpeAeNsaTh HEOOXOAUMBIC JeWCTBHE(S) B COOTBETCTBUH C Y4€OHOW M MO3HABATEIBHON
3ajjaueii U COCTaBIIAThH AITOPUTM UX BBIITOJHEHHUS;

e 00O0CHOBBIBaTb M OCYIICCTBIISITH BBIOOp HamOosiee A(hPEKTUBHBIX CIIOCOOOB PEIICHHS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4.

YMeHHe COOTHOCHTH CBOM JCHCTBUSI C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYILECTBIISATH
KOHTPOJIb CBOEH JIeATEIHbHOCTH B IIPOIECCe JOCTUKEHHS pe3ysibraTta. OOydaromuics CMOXKeT:

®  OCYHIECTBJISTH CAMOKOHTPOJIb CBOCH JIEATEIBHOCTH B paMKax MPEIJIOKEHHBIX YCIOBHN U
TpeOOBaHUH;

® OIICHUBATH CBOIO JICATEIHHOCTh, APTYMEHTUPYS MPUUYUHBI JOCTUKEHHS WU OTCYTCTBUS
IUTAHUPYEMOTO pe3yibTara.

YMeHHne OLeHMBATh NPABWIBHOCTH  BBIMOJIHEHHsS y4eOHOH 3amadd, COOCTBEHHBIE
BO3MOXXHOCTH ee perieHusi. OOydaronuicss CMOXKeT:

®  ONpEEIATh KPUTEPUH MPABIILHOCTH (KOPPEKTHOCTH) BHIIOJTHEHUS y4eOHOW 3a/1a4u;

® aHaIM3MPOBATH U OOOCHOBHIBATH MPUMEHEHHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS IS
BBHITIOJTHEHUS Y4eOHOI 3a/1auu;

® OIECHMBATH MPOAYKT CBOEH MAEATENBHOCTH IO 3aJaHHBIM W/HIM CaMOCTOSITEIBHO
OTIpEeICIIEHHBIM KPUTEPHUSIM B COOTBETCTBHH C IIEIIBIO ICATEILHOCTH;

e (buUKCUPOBATh U AHATU3UPOBATH IUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

Brnagenue ocHoBaMH CaMOKOHTpPOJS, CAMOOIICHKH, MPUHATUSA pelieHud. OOydarommiics
CMOXET:

e HaOMIOIATh U aHATU3UPOBATH COOCTBEHHYIO YUEOHYIO U MO3HABATENHHYIO JIEATEIBHOCTh
U JIEATENILHOCTD IPYTUX 00YYaoLIMXCs B MPOLIECCE B3aUMOIIPOBEPKHU;

® COOTHOCHUTH pealibHbIC U TUIAHUPYEMbIC PE3yJIbTaThl WHANBHIYAIBHON 00pa30BaTebHON
JESITeTbHOCTH U JIeJIaTh BHIBOJIBL,

® TPUHUMATH PElIeHUE B Y4eOHOU CUTyallMi U HECTH 32 HETO OTBETCTBEHHOCTD.

ITo3naBartenbHbie YY /[

YMeHue onpenensTh MOHSATHS, CO3/aBaTh O0O0OIIEHNs, YCTaHABIUBATh AHAJIOTHH, CTPOUTH
JIOTHYECKOE PACCYXKACHUE, YMO3AKIIOUEHNE U JIeNIaTh BbIBOJIbI. OOyUaromMicss CMOXKET:

e O00BEAMHSATH TpPEAMETHl B TPYNIbl IO ONPEIEICHHBIM TNpU3HAKaM, CpPaBHUBATH,
KJIacCcu(PUIUpoBaTh U 0000IaTh (HaKTHI.

YMeHue co3ziaBaTh, IPUMEHATh U TPE0OPa30BbIBATh 3HAKK U CUMBOJIBI, MOAETH U CXEMBI JIJIs
pereHust yueOHbIX U MTO3HABATENIbHBIX 3a7a4. OOyJarOIIHIICs CMOXKET:

®  ONpeeNsaTh JOTMYECKHE CBS3M MEXIYy MpeaMeTaMu, 00O3HayaTh JaHHBIE JIOTHYECKHE
CBSI3M C IOMOIIbIO 3HAKOB B CXEME;

® T[EpEeBOANTH CIOXKHYIO IO cOocTaBy HMHGOpManmuioo H3  TrpaguuecKkoro  Wiu
(dhopMan30BaHHOTO (CUMBOJILHOTO) MPEAICTABICHUS B TEKCTOBOE, U HA000POT;

® CTPOMTH JI0KA3aTENbCTBO: MIPSIMOE, KOCBEHHOE, OT IIPOTUBHOTIO;

CwMeicioBoe yrenue. O0yJaromuiicss CMOXKeT:

® OpUEHTHPOBATHCS B COJAECPKAHUH TEKCTA, TOHUMATh LEJIOCTHBIN CMBICI TEKCTA.

Passure MOTMBALMU K OBJIAJECHUIO KYJBTYPOM AKTMBHOI'O HCIIOJIb30BAaHMs CIOBapeu u
JIPYTUX TOWUCKOBBIX cHCTeM. OOydYaromiuiicss CMOXXET: OCYIIECTBISATh B3aUMOJICUCTBHE C
AJIEKTPOHHBIMU IIOUCKOBBIMU CUCTEMAaMHU.

KommyHnukatususbie YY ]|

YMeHue OpraHu3oBbIBaTh y4eOHOE COTPYJHUYECTBO M COBMECTHYIO JAESTENBHOCTH C



YUUTEIEM U CBEPCTHHKAMU; pad0TaTh MHAMBHIYAILHO U B rpynme. O0y4aronuiicss CMOXKET:

® CTpOUTh TO3UTHUBHBIE OTHOIIEHUS B Ipolecce YyuyeOHOW U  MO3HABATEIbHOMN
NEeSTEIbHOCTH;

e mpearaTh aIbTEPHATUBHOE PElICHUE B KOH(MINKTHONW CUTYallUU;

dopMupoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH MCIIOJIB30BaHUS MH(GOPMAIIMOHHO-
KOMMYHHUKAIMOHHBIX TexHoJorui (nanee — MKT). O0yuaromuiicsi CMOXKeET:

e IICJICHAIPABIICHHO HMCKATh W UCIOJL30BaTh MH(POPMAIIMOHHBIE PECYPCHI, HEOOXOAMMBIE
JUTSL peIlieHusl y4eOHBIX U MPAKTUIECKHX 3a7a4 ¢ moMotnbio cpeacts UKT.

JInyHOCTHBIE pPe3yJIbTAThI:

I'0TOBHOCTB U CIIOCOOHOCTH OOYUAIOIIUXCS K CAMOPA3BUTUIO U caMOOOPa30BAHUIO HA OCHOBE
MOTUBalMM K OOY4YEHHMIO M I103HAHWIO; T'OTOBHOCTh M CHOCOOHOCTh OCO3HAaHHOMY BBIOOpY U
MOCTPOCHHIO JalbHEHINeH WHAWBUIYAIBHOW TpaeKTOpHH 0oOpa3oBaHUs Ha 0a3e OPHEHTHUPOBKHU B
Mmupe npodeccuil 1 npodecCHOHAIBHBIX NPEANOYTEHUH, ¢ YUeTOM YCTOHYMBBIX MO3HABATEIbHBIX
HUHTEPECOB; C(POPMUPOBAHHOCTb OTBETCTBEHHOI'O OTHOIIEHHUS K YYEHHUIO; YBA)KUTEJIBHOIO
OTHOILIECHMS K TPYZY, HAJIMYME ONbITA YYACTUS B COLMAIBHO 3HAYUMOM TpPYye; CHOPMUPOBAHHOCTD
LIEJIOCTHOIO MHPOBO33pPEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pAa3BUTHs HAyKu H
OOIIIECTBEHHON MpaKTUKH; CHOPMUPOBAHHOCTh LIEHHOCTH 3/I0pOBOr0 M Oe3omacHoro oodpasza
KU3HMU.

Hpe}lMeTHble pe3yJbTaThbl

Yuyenuk HAY4YIMTCHd B 5-6 xkaaccax (}1.]1?[ HCIO0JIb30BAHUA B INOBCETHEBHOI KHU3HH H
o0ecneyeHUus BO3MOKHOCTH YCnemHoro nmpoaoJizKeHus 06p330BaHI/Iﬂ Ha 0a30BOM ypOBHe)

e OmnepupoBaTh Ha 0a30BOM ypOBHel MOHSTUSIMU: MHOXKECTBO, 3JIEMEHT MHOKECTBa,
MMOJIMHOKECTBO, MPUHAJIC)KHOCTb;

® 33/1aBaTh MHO>KECTBA MEPEUNCICHUEM UX DJIEMEHTOB;

® HAXOJWTh MepeceueHne, 00beTUHEHHE, TOJIMHOKECTBO B IPOCTEHIIINX CUTYAIIHSIX.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH APYTUX NMPeIMETOB:

® pACMo3HABaTh JOTMYECKA HEKOPPEKTHBIC BHICKA3bIBAHUS.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMHU: HATypallbHOE YHCIO, IEJI0€ YHUCIIO,
OOBIKHOBEHHAS IPOOb, IeCATUYHAS APOOB, CMEMIAHHOE YKCII0, PAIlMOHAIBHOE YHCIIO;

® HCIOJb30BAaTh CBOWMCTBA YMCEN M MpaBWiIa JEUCTBHI C pallMOHAIbHBIMH YUCIAMU TPHU
BBITTOJTHEHUH BHIYMCIICHU;

® HCHOJIb30BaTh MPU3HAKHU AEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUH BBIYMCIECHUNA U
pELIEHUH HECIOKHBIX 3a/1a4;

® BBINOJHATH OKPYIJIEHHE PAllMOHATIBHBIX YUCEN B COOTBETCTBUHU C MPaBUIIAMU;

® CpaBHUBATh PALIMOHAIBHBIE YKCTIA.
B noBceHeBHOI KU3HM U IPH M3YYEHHUH APYTUX NPeIMETOB:

® OIIEHUBATh PE3YyJIbTAThI BEIYUCICHUHN TIPH PEIICHUHU TIPAKTUICCKUX 33]1a4;

® BBINIOJHATH CPABHEHUE YHCEI B PEATHHBIX CUTYAITHSX;

® COCTaBJISITh YHCIIOBBIE BBIPAKEHUSI MPU PEIICHUHM MPAKTHUECKUX 3aJad W 3a]ad u3
APYruX y4eOHBIX MPEIMETOB.

! 3neck u nanee — pacro3HaBaTh KOHKPETHBIE PUMEPDI OOIINX MOHATHH 0 XapaKTEPHbIM MPHU3HAKAM, BBIMOIHSIThH
JICHCTBHS B COOTBETCTBUU C ONPEJICICHUEM U MPOCTEHIIUMH CBOMCTBAMU MOHSTHHN, KOHKPETU3UPOBATH IPUMEPAMHU
o011ue MOHATHUA.



CTaTuCTHKA ¥ TeOpHs BePOSATHOCTE

o [IpencraBisaTh NaHHBIEC B BUJE TaOIHII, JUArpamm,

e uuTaTh MHPOPMALHIO, IPEACTABICHHYIO B BUE TAOIHIIBI, THATPAMMBI.
TexkcToBbIE 321241

e Pemarh HECIOXHBIE CIOKETHBIE 3aJauyd pa3HbIX THUIIOB Ha BCE apUPMETHUECKHE
JICHCTBHS,

® CTPOUTH MOJETH YCIOBHS 3aJau (B BUJE TAOIUIIBI, CXEMbI, PUCYHKA), B KOTOPOW JaHBI
3HAYEHMS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C LEJIbIO [IOMCKA PELLIEHUS 3a7auu;

® OCYIIECTBISTH CIIOCOO MOMCKA pelIeHHsl 33a7aud, B KOTOPOM PacCyXJI€HUE CTPOUTCS OT
yCIIOBUS K TPeOOBaHUIO WIIM OT TPeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PELLEHUS 3a]auu;

® BBIJICJIATH ATAMbl PEUICHUS 3a]1a4H;

® HHTEpIPETUPOBATh BBIUUCIUTEIbHBIE PE3yJbTaThl B 3aJaye, UCCIEAOBATh IMOIYYEHHOE
pelieHue 3a1a4u;

® 3HATh Pa3IMYUE CKOPOCTEH OOBEKTa B CTOAYEH BOJE, MPOTHUB TEYCHHUS U IO TEUCHHUIO
peKu;

e pemiarh 337Ja4M Ha HAXOXKJICHUE YaCTH YKCJIa U YKCIIA 110 €r0 YacTH;

e pelaTh 33Ja4d Pa3HbIX TUIOB (Ha PadOTy, HA MOKYIKH, HAa JIBUYKEHUE), CBSI3bIBAIOIIMX
TPU BEITUYUHBIL, BBIJCIATh 3TU BEJIMUYMHBI U OTHOLLICHUS MEXI1Y HUMU;

® HAXOJUTh MPOLEHT OT YHCJA, YUCIO IO MPOLEHTY OT HEro, HaxOIUTh IPOLEHTHOE
OTHOIIEHHUE JBYX UYHCEN, HAXOJUTh IPOLIEHTHOE CHUXXEHHE WM IPOLIEHTHOE IOBBIILIEHUE
BEJINYUHBI;

® pelaTh HECIOKHBIE JIOTHYECKHE 3a/1a4ll METOI0M PACCYKICHUH.
B noBceHeBHOM KU3HM U NPU U3YyYEHHUH JAPYIUX MPeIMETOB:

® BBIJIBUTaTh TUTIOTE3BI O BO3MOXKHBIX MPEIETbHBIX 3HAUCHUSIX UCKOMBIX BEJTMYHMH B 33/1a4e
(nenatb NPUKUIKY)
Haruasanas reomerpus
I'eomeTpuueckue Gpurypol

e OmnepupoBaTh Ha 06a30BOM YpPOBHE MOHATHSIMH: (PUTypa, TOUKA, OTPE3OK, MpsMas, JTyd,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHUK M YETHIPEXYTOJbHUK, MPSIMOYTOJIbHUK U KBaJparT,
OKPY’KHOCTb W Kpyr, NpsAMOYTOJbHBIM Mapaienenumnesn, KyO, map. M3o0paxars u3ydaemble
GUrypsl OT PYKH U C TIOMOIIBIO TMHEHKU U [IUPKYIISL.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

e pemaTh MPaKTHUYECKUE 3a7a4d C MPUMEHEHUEM MPOCTEUIITNX CBONCTB UTY.
HN3mepeHusi 1 BbIYMCICHUS

® BBINOJHATH U3MEPEHUE JUIMH, PACCTOSHUM, BEJIMYMH YIJIOB, C MOMOIIBIO MHCTPYMEHTOB
JUIS U3MEpPEHU IJTNH U YTJIOB;

® BBIYUCIIATH IUIOLAAN IPSIMOYTOJIbHUKOB.
B noBcenHeBHOM KU3HM U MPH U3YyYEeHHUH JAPYTUX NPeIMETOB:

® BBHIUKCIATH PACCTOSIHUSI HAa MECTHOCTM B CTAaHJAPTHBIX CUTyalMsX, IUIOLIAId
MPSIMOYTOJIbHUKOB;

® BBINOJHATH MPOCTEHIINE TMOCTPOCHUS W H3MEPEHHsT HAa MECTHOCTH, HEOOXOIMMbIE B
peanbHOU KU3HU.
Hcropus MaTeMaTHKHU

® OMNUCHIBATh OTJIEIbHBIE BBINAIONIMECS PE3YJbTAThl, IOJYYEHHbIE B XOJ€ pPa3BUTHUS
MaTEeMaTHUKHU KaK HayKH;

® 3HATh NPUMEPHl MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOU U
BCEMHUPHOU UCTOPUEH.
BbINyCKHUK TOJYYHT BO3MOKHOCTHh HAay4YUThCA B 5-6 Kiaccax (s odecnedeHUs
BO3MOKHOCTH YCIIEIIIHOTO NPOJO0JIKeHUs1 00pa30BaHusl Ha 6230BOM U yri1y0JIeCHHOM yPOBHSX)
DJIeMEHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH



o Onepuposamv® nNOHAMUAMU: MHONCECMEO, XAPAKMEPUCTIUKU MHONCECMEA, NEMEHN
MHOICECBA, NYCMOe, KOHEYHOE U OECKOHEUHOe MHONCECTB0, NOOMHONCECMB0, NPUHAOIEHCHOCTb,

®  onpeodensams NPUHAOLEHCHOCb DIIeMEHMA MHONHCECMBY, 00bEOUHEHUIO U NepeceyeHUlO
MHOJHCECS, 3a0a8aMb MHOMCECTNBO C NOMOWbIO NEPEeUUCTIeHUs DIeMEHMO8, CIO8ECHO20 ONUCAHUAL.
B noBceaHeBHOI1 )KM3HU M IPU U3YYE€HHH IPYTHX MPEIMETOB:

®  PACNO3HABAMb N02UHECKU HEKOPPEKMHbLE 8bICKA3bIGAHUSL,

® Ccmpoums YenouKu yMo3akaitOyeHUll Ha OCHO8E UCHOIb308AHUS NPAGUTL TOSUKIL.
Yucna

o Onepuposamb NOHAMUAMU. HAMYPATbHOE YUCIO, MHONCECMBO HAMYPALbHBIX YlUcCel,
yenoe 4ucio, MHONICECMBO YeablX yucel, 00bIKHOBeHHAS OpOOb, decamuyHas Opodb, CMeuaHHoe
YUCno,  PAYUOHANbHOE  YUCNO,  MHOMCECMB0  DAYUOHANbHLIX — YUCel,  2eoMempuiecKas
uHmepnpemayus HamypaibHulX, Yeavlx, PAYUOHATbHBIX,

®  NOHUMAMb U OOBACHAMb CMICT HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

®  BLINOIHAMb BLIYUCTEHUS, 8 TOM YUCIE C UCNOTIb30BAHUEM NPUEMO8 DAYUOHANbHBIX
8bIUUCTICHUL, 0OOCHOBbIBAMb ANCOPUMMbL BLINOJIHEHUSL OCUCMBULL

® ucnonvzosams npuzHaku oenumocmu ua 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmel u
npou3seoeHUss yucei Npu 6bINOJHEHUU BbIYUCIeHUll U peuleHul 3a0ai, 0O60CHO8bIBAMb NPUSHAKU
oenumocmu;

®  BLINOIHAMb OKPY2IeHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  Ynopsaoouusamsv YUCia, 3aNUCAHHBLE 8 8UOE OOLIKHOBEHHBIX U 0eCAMUUHBIX Opobel,

e naxooumv HO/] u HOK uucen u ucnonv3oeams ux npu pewieHuu 3a04a .

®  onepuposamv NOHAMUEM MOOYIb YUCIA, 2eOMempudecKds UHmepnpemayus mooyis
yucaa.
B noBceHeBHO KM3HHM U NIPH U3YYEHHH JAPYTUX MPEIMETOB:

®  NpUMEHAMb NPAGUILA NPUOTIUNCEHHBIX BIYUCTEHUL NPU PeuleHUY NPAKMUYeCKUX 3a0a4 u
peuteHul 3a0ay Opy2ux yueOHvlX npeomMemos,

®  BLINOIHAMb CPAGHEHUE Pe3VIbMAamos GblUUCIeHUL NPU peuleHUul NPAKmu4eckux 3a0ay,
8 MOM YUC/Ie NPUOTUHNCEHHBIX BbIUUCTEHUL,

®  COCMAGNAMb UUCIOBLIE GBIPANCEHUS. U OYEHUBAMb UX 3HAYEHUs NPU pPeuleHuu
NPAKMUYecKux 3a0ad U 3a0ay u3 opyaux y4eOHvlx npeomemos.
YpaBHeHUsI U HEPABEHCTBA

o Onepuposamv NOHAMUAMU: PABEHCMBO, HUCIOB0€ DPABEHCMEO, YPABGHEHUE, KOPEHb
VDABHEHUs, peulerue YPAGHEeHUs, YUCI080€ HePABEHCMEBO.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

e Onepuposame NOHAMUAMU: CMONOYAMbLE U KPY208ble OUAZPAMMbBL, MAOIUYbL OAHHDIX,
cpeoHee apugmemuieckoe,

®  uzsIEeKaAmMb, UHGDOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUACDAMMAX )

® cocmaeiame madauYybl, CMPOUMb OUACPAMMbL HA OCHOBE OAHHDBIX.
B noBceHeBHO KU3HM ¥ TIPH U3YUYEHHHU JAPYTUX MPEIMETOB:

®  u381EKAMb, UHMEPNPEMUPOBAMb U NPE0OPA306bI6AMb UHDOPMAYUIO, NPEOCMABTIEHHYIO
8 MabIUYax u Ha OUASPAMMAX, OMPANHCAIOUWYIO CEOUCMEA U XAPAKMEPUCIUKU PEATbHbIX NPOYECCO8
U A61eHUll.
TekcToBBIE 3a1a4H

e Pewamb npocmule U CILONHCHbIE 3A0AYU PAZHBIX MUNOS, A MAKHCE 3A0aUU NOGLIUUEHHOU
mpyoHocmu,

®  UCNONB308aMb PA3HLIE KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CILONCHLIX 3a0ay O0/s
noCmpoenus NOUCKOBOLU CXeMbl U peuleHus 3a0ay,

2 3).'(601: " faJjie€ — 3HaTh OINPCACIICHUEC NOHATHUSA, YMCTb NOACHATH €I0 CMbBICJI, YMCTb UCIIOJIb30BaATh MMOHATUC U €TI0
CBOIiCTBa Ipu IpoOBEACHUN paccymaeHnﬁ, J0Ka3aTeJbCTB, pCIICHUUA 3a/a4.



®  3HAMb U NPUMEHAMb 00a cnocoba NOUCKA peuteHus 3a0a4 (0m mpedo8aHus K yCi08uUI0
U om ycnogus K mpebo8anuio);

®  MOOeNUPO8amb PACCYHCOEHUs. NPU NOUCKE PeLUeHUsl 3a0a ¢ NOMOWbIO epagd-cxembl;

®  gbIOENAMb SMANbL PeUleHUsl 3a0adU U COOEPIHCAHUE KAAHCO020 2Manda;

®  UHMeEpPNPemMUpPOBamsb  GbIYUCIUMENbHbIE —pPe3VIbmamsl 6 3a0aye, UCCLEO08aAMb
NOIYYeHHOe peueHue 3a0a4u;

®  GHATU3UPOBAMDb BCEBO3MOICHBIE CUMYAYUU 83AUMHO20 PACNONONCEHUSL 08YX 00BLEKMO8
U UBMEHEeHUe UX XAPAKMEPUCMUK NPU COBMECHHOM OBUICEHUU (CKOpOCMb, 8peMsl, pacCmosHue)
npu peweHuu 3a0ay Ha O8udiceHue 08yX 00beKmMo8 KAK 6 OOHOM, MAK U 6 NPOMUBONOLONCHBIX
HanpasieHusx;

®  UCCre008amb B8CEBO3MOICHBIE CUMYAYUU NpU peuleHul 3a0a4 Ha O08UdCEHUe No peke,
paccmampusams pasHvle CUCeMbl Omcyuema,

®  pewams pazHOOOPA3Hble 3A0aYU (HA 4ACMUY,

®  pewambsb U 000CHOBLIBAMb C8OE peuleHue 3a0ay (8blOesimb MamemMamuiecKyro OCHO8Y)
Ha HAXO0JCOeHUe YACU YUCLA U YUCIA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbICIA 0podu,

®  0co3Hasamv U O0OBACHAMb UOCHMUYHOCHb 3A0aY PA3HLIX MUNOS, CEA3bIEANOWUX MPU
genuyunbl (Ha pabomy, HA NOKYNKU, HA OBUICEHUE); GbLOeISiMb MU GEIUYUHbL U OMHOUEHUS.
MedHCOY HUMU, NPUMEHSAMb UX NpU peuleHuu 3a0ay, KOHCMPYUpoeamv CcOOCMBEHHble 3a0auu
VKA3AHHBIX MUNOS.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® guldenamb NpU peuwleHuu 3a0ay XapakmepucmuKu paccmampuéaemol 6 3adave
cumyayuuy, OmIuyHvle OMm PearbHbIX (me, om KOMOpblX adOCmpacupos8anucs), KOHCMpPYUposams
HOBble CUumyayuu ¢ y4yemom DMux Xapakmepucmux, 6 UACMHOCMU, NpU peueHuu 3a0ay Ha
KOHYEeHmpayuu, y4umsléams nI0OMHOCMb eUjecmad;

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEAlbHbIX CUMYayull, 8
KOMOPbIX He mpedyemcs MOYHbLU bIYUCTUMENbHBLU Pe3yIbman;

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBASL PA3Hble CUCMEMbl OMCYema.
Harusanas reomerpus
I'eomeTpuueckue purypsi

o II3enexamv,  UHMEPNPEMUPOSAMb U NPeobpazoevieamv — uHGopmayuro 0
2eomMempuieckux ueypax, npeocmasieHHyio Ha Yepmextcax,

® uzobpadicamv usyuaemvie @Queypbl Om pPyKu U C NOMOWDBI KOMNbIOMEPHLIX
UHCIMPYMEHMO8.
N3mepeHus u BLIYMCTIEHHS

®  GLINOIHAMb UMEPeHUe ONIUH, PACCIMOSHUL, 8EIUYUH Vel08, ¢ NOMOWbIO UHCIMPYMEHMOG
07151 u3MepeHull ONUH U Y2lo8;

®  GLIUUCTAML NAOWAOU NPAMOY2OIbHUKOS, KBAOPAMO8, 00beMbl NPAMOY2ONbHbIX
napainnenenuneoos, Kyoos.
B noBceHeBHO KU3HM ¥ TIPH U3YUYEHHHU JAPYTUX MPEIMETOB:

®  BLIYUCTAMb PACCMOSHUSA HA MECMHOCMU 6 CMAHOAPMHLIX CUMYAYUsX, HI0Waou
VUACMKO8 NPAMOY20IbHOU (hopMbl, 00beMbl KOMHAM,

®  BLINOAHAMb NPOCMeUuUe NOCMPOEHUSL HA MECMHOCTU, HEOOX00UMbLE 8 PEeATIbHOU HCUSHUL

®  OyeHUBAMb Pazmepvl PeaibHblX 00BLEKNMO8 OKPYHCAIOUe20 MUpa.
Hcropus MaTeMaTHKHU

o Xapakmepuzo6amsv 6K1A0 8bLOAIOWUXCS MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U
UHBIX HAYUYHBIX 0Oaacmel.

BoinyckHuk HayuuTcss B 7-9 kiaccax (ISl MCNOJIb30BAHUSI B TOBCEJHEBHOW KU3HM H
o0ecrieyeHUs1 BO3MOKHOCTH YCIIEIIHOT0 MPOA0JIKeHHsl 00pa30BaHUsI HA 02a30BOM YPOBHe)
DJIeMEeHThI TeOPUH MHOKECTB H MATEMATHYECKOI JIOTHKH



e OmepupoBath Ha 0a30BOM yp0}3He3 MOHSATUSMH: MHOXECTBO, 3JIEMEHT MHOXKECTBa,
IIOJAMHOK€ECTBO, TPUHAJIEKHOCTB;

®  33]1aBaTh MHOKECTBA MEPEUUCICHUEM UX 3JIEMEHTOB;

® HaxOJUTh NepecedeHue, O0beAMHEHUE, TOJIMHOKECTBO B IPOCTEHIITNX CUTYAIUSAX;

e omepupoBaTh Ha 0a30BOM YypOBHE MOHITHSIMH: ONIpEICICHUE, aKCHOMa, TeopeMa,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH NIPUMEPHI U KOHTPIPUMEPHI JJIs1 TOATBEPKACHUS CBOUX BbICKA3bIBAHUI.
B noBceHeBHOM KU3HU U IIPH M3YyYEHHUH JAPYTUX NPeIMETOB:

®  HCHOJNB30BaTh TpadUUecKoe TPEACTABICHUE MHOXECTB I OMUCAHUS pPealbHBIX
MIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 JPYTUX YUEOHBIX MPEIMETOB.
Yucaa

e OmepupoBaTh Ha 0a30BOM YPOBHE IMOHSATUSMHU: HATypaJIbHOE YHCIIO, IIEJI0€ YHUCIIO,
OOBIKHOBEHHast ApoOb, JecsATU4YHas JApoOb, cMellaHHas ApoOb, palMOHAIBHOE  YHUCIIO,
apu(METHYECKUI KBaIpaTHBIA KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YMCEI U MPABUJIA ACHUCTBUI MTPU BHIIOJHEHUN BBIYMCIICHUI;

®  HCMOJIb30BaTh MPU3HAKHU IEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIYUCICHUN U
pEeLIEHUHU HECIOKHBIX 3a/1a4;

®  BBHINOJHATH OKPYTJICHUE PAIMOHAIBHBIX YHCET B COOTBETCTBUU C MPABUIIAMH;

®  OIICHUBAThH 3HAUYCHUE KBAJPATHOT'O KOPHSA U3 MOJOKUTEIHLHOTO I[EJI0T0 YNCIa;

®  pacro3HaBaTh pallMOHAIBbHBIC U UPPALMOHATILHBIC YUCIIA;

®  CpaBHUBATH YHUCIIA.
B noBceHeBHOM KU3HM U IPH U3YyYEHHUH JAPYTUX NPeIMETOB:

®  OIICHUBATH PE3YJIbTATHl BHIYMCIICHUM MPU PEIICHUH MPAKTHUYECKUX 3a71a4;

®  BBHINOJHATH CPABHEHHUE YMCETT B PEAIbHBIX CUTYaIIHSIX;

®  COCTaBJIITh YMCJIOBBIC BBIPAKEHUS TMPU PEIICHUU TMPAKTUUYECKUX 3a/Jad U 3a/Jad u3
IPYTUX y4eOHBIX MPEIMETOB.
ToxkaecTBeHHbIE MPeoOpPa30BaHUS

e  BHINONHATH HECIOXKHBIC NPEOOpa3OBaHUs IS BBIYMCICHUS 3HAYCHUM YHCIOBBIX
BBIPDOKCHHM, COJAEpXKAIIUX CTENEeHW C HAaTypallbHBIM TIOKa3aTelieM, CTENeHH C IeJIbIM
OTPHULIATETLHBIM MOKA3aTeeM;

®  BBHINOJHATH HECJOXKHBIE TPEOOPa30BaHUs IEIBIX BBIPAKEHUN: PACKPBHIBaTh CKOOKH,
MIPUBOJIUTH MOJOOHBIE CIIaraeMbI€;

®  HCMONB30BaTh (POPMYJBl COKPAIIEHHOTO YMHOXXEHHS (KBaJpaT CYMMBI, KBaipaT
Pa3HOCTHU, PA3HOCTH KBAIPATOB) VISl YIIPOIICHUS BEIYUCICHUN 3HAUCHUI BBIPAKEHUH;

®  BBINOJIHATH HECIIOKHBIE MPeoOpa3zoBaHus AIPOOHO-TUHEHHBIX BRIPAKEHUN U BBIPAKEHUN
C KBaJIpaTHBIMU KOPHSIMHU.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

®  [IOHMMAaTh CMBICII 3alIMCH YKCIIa B CTAHIAPTHOM BH/JIE;

e  OmepupoBaTh Ha OA30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3aMUCH YUCITA».
YpaBHeHHS U HEPABEHCTBA

e OmnepupoBarh Ha 0a30BOM YpOBHE IOHATHSIMHU: PaBEHCTBO, YHCJIOBOE DPABEHCTBO,
ypaBHEHHE, KOPECHb YpaBHEHHWS, pEIICHHE YypaBHEHUS, UYHUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHne HEpaBeHCTBA;
MPOBEPSITH CIIPABEIJIUBOCTD YUCIIOBBIX PABEHCTB U HEPABEHCTB;
periaTh JIMHEHHbIC HEPaBEHCTBA U HECIIO)KHBIC HEPAaBEHCTBA, CBOISAIIUECS K IMHEHHBIM;
peniaTh CUCTEMbI HECTIOKHBIX JIMHEHUHBIX YPAaBHEHHM, HEPABEHCTB;
MIPOBEPSITH, SIBISETCS JIM JAHHOE YHCIIO PEILICHUEM YpaBHEHUs (HEPaBEHCTBA);

3 .
31ech U Jajee — pacrno3HaBaTh KOHKPETHBIC MPUMEPHI OOIIHMX MOHSITUH [0 XapaKTEPHBIM MPU3HAKAM, BBITIOJIHSITH
JICHCTBHS B COOTBETCTBUU C ONPEICIICHUEM U MPOCTEHIIUMHU CBOMCTBAMU TTOHSATHIA, KOHKPETHU3UPOBAThH MPUMEPAMHE

o011ue MOHATHUA.



e  pemiath KBaJpaTHBIC ypaBHEHUS 0 (opMyIie KOpHEH KBAAPATHOTO YPaBHECHHUS,
e  u300paXkaTh PEeUICHHUS HEPABEHCTB M UX CHUCTEM Ha YHCJIOBOM MPSIMOH.
B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

® COCTAaBJIATH W pEIIaTh JMHEHHBIC YPAaBHCHHUS TPHU PEUICHUH 3a7a4, BO3SHHKAIONINX B
APYruX y4yeOHBIX MpeaMeTax.

DOyHKIUA

e Haxonuts 3HadueHHE QYHKIINUU O 3aIaHHOMY 3HAYCHHUIO apTyMEHTA;

® HaxXOIUTh 3HAUCHUE apryMEHTa MO 33aJaHHOMY 3HAUEHUIO (YHKIHH B HECIOKHBIX
CUTYaIUsX;

e OmpeleNATh IOJOXKEHHE TOUKH [0 €€ KOOpAuHATaM, KOOpJMHATBhl TOYKH IO €€
MOJIOXKEHUIO Ha KOOPAMHATHOM IIIOCKOCTH;

e 10 rpaduKy HaXOAUTh OOJIACTH ONPEICIICHUs, MHOKECTBO 3HAUCHUH, HyTU (DyHKIHUH,
MPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKM BO3pacTaHuss U YObIBaHUsA, HauOosbllee U
HauMEHbBIIIee 3HAYCHUS (PYHKIINH;

e  cTpouTh rpaduk TUHEHHON QYHKINH;

®  MPOBEPATH, SABJISETCS JU JaHHBIA rpaduk rpadguxoM 3amaHHOM (QYHKIUU (JTUHEHHOH,
KBaJIpaTHUYHOI, 00paTHOW MPOMOPLHUOHATEHOCTH);

e  OmpenessITh NPUOIMIKCHHBIE 3HAYCHHUS KOOPIUHAT TOYKH IepeceueHus TpaduKoB
byHKIUH;

e omnepupoBaTh Ha 0A30BOM YpOBHE MOHATHUSAMU: MOCIEAOBATEIHHOCTh, apupMeTndyecKas
Mporpeccus, reOMEeTpUIecKas MPOrpeccus;

e pemiath 3aladd  HA IPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh TOJNyYeH
HEMOCPEJICTBEHHBIM MOJICYeTOM 03 TpUMEHEHHS (popMyI.

B noBceHeBHO KU3HM U TIPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  HCIOJIB30BaTh IpaUKU pearbHBIX MPOIECCCOB U 3aBHCHUMOCTEH JUISI ONPEICICHHS HX
CBOMCTB (HauOOIbIIINE U HAUMEHBIIINE 3HAUCHUSI, TPOMEXKYTKH BO3pacTaHus U YObIBaHUS, 00JIaCTH
MOJIOKUTEITHHBIX M OTPUIATEIIEHBIX 3HAYCHUH U T.I1.);

®  ICIOJIb30BaTh CBOMCTBa JMUHEHHONW (GYHKIMM U ee TpaduK MpU peUIeHHH 3aaad U3
JIPYTUX y4eOHBIX MPEIMETOB.

CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

e lIMeTh mpeacTaBlIeHHWE O CTATUCTHYECKUX XapPaKTEPUCTUKAX, BEPOATHOCTH CIIy4alHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

e pemarh MPOCTEHUINE KOMOMHATOPHBIE 3314l METOJOM TPSIMOTO W OPTaHW30BAHHOTO
nepedopa;

®  MpEACTaBIATH JAHHBIE B BUJE TAOIUI, IUarpaMM, TpaduKoB;

e  yuTaTh MH(POPMAIIHIO, IPEICTABICHHYIO B BUJIE TAOIUIIBI, AUArPaMMBI, Tpaduka;

®  OMNpeleNsITh OCHOBHBIE CTATUCTUYECKUE XapPAKTEPUCTUKN YHCIOBBIX HA0OPOB;

®  OIICHUBATH BEPOSATHOCTH COOBITHS B MMPOCTEHIIINX CITyJasiX;

®  HMETh IPEJICTABJICHHUE O POJIM 3aKOHA OOJBIIIAX YHCENT B MACCOBBIX SIBIICHHSX.

B noBceaHeBHOM KU3HM ¥ TIPH M3YYEHHH APYTUX MPEIMETOB:

®  OIEHUBATH KOJIMYECTBO BO3MOKHBIX BApHAHTOB METOJIOM Mepedopa;

®  UMETh MIPEJICTABICHHUE O POJIM MPAKTHUECKH JJOCTOBEPHBIX U MAIIOBEPOSTHBIX COOBITHIA;

® CpaBHUBATh OCHOBHBIC CTATHCTUYECKUE XapaKTEPUCTHKH, TMOTYYCHHBIE B MPOIECCE
pelIeHus TPUKIATHON 3a/1a4M, U3YUCHHS PEAIbHOTO SIBJICHHUS,

®  OICHUBATH BEPOSATHOCTH PEATLHBIX COOBITHI U SBJICHHIA B HECJIOKHBIX CHTYAIIHSIX.
TekcToBBIE 321241

e PemaTh HECIOXKHBIE CIOXKETHBIE 3a/Ja4d Pa3HBIX THIIOB Ha Bce apudMeThdecKue
JICHCTBHS,

®  CTPOUTH MOJIEJh YCJIOBUS 3a/1a4¥ (B BUJIE TAOIHIIBI, CXEMBI, PUCYHKA WJIH YPABHECHUS), B
KOTOpOU NaHbl 3HAYEHUS IBYX W3 TPEX B3aMMOCBSI3aHHBIX BEIUYHH, C IEIBbI0 TIOUCKA PEIICHUS
3a/1auu;



®  OCYIIECTBIISITH CIIOCOO MOKMCKA PEIICHUs 3a]1a4i, B KOTOPOM PacCyXJIE€HHE CTPOUTCS OT
yCIIOBHSI K TPEOOBAHUIO WIIN OT TPEOOBaHMS K YCIOBHIO;

®  COCTaBJIATH IIJIaH PELICHU 3a/1a4H;

®  BBIJICJATH ATAIBl PELICHUS 33]Ia4H;

®  UHTEPHPETHPOBATH BBHIUMCIUTEIBLHBIC PE3YNbTAThl B 3ajjaue, UCCIE0BATh MOJYYCHHOE
pellIeHne 3a1a4n;

e 3HaTh Pa3IM4Ue CKOpOcTell 00BbEKTa B CTOsUYEH BOJE, IPOTUB TEUECHUS U MO TEUCHUIO
peKu;

e  pemiarh 33J1a4M Ha HaXO0X/IEHNUE YaCTU YKCiIa U YUCIIa IO €ro 4acTu;

e  pemiath 3a7a4d pa3HbIX TUIOB (Ha pabOTy, Ha NMOKYIIKH, HA JBUKEHHE), CBSI3bIBAOIINX
TPU BEJIMYHUHBI, BBIAEIATH 3TH BETMUUHBI U OTHOLLECHHS MEX]ly HUMH;

®  HAxOIUTh MPOLEHT OT YMCIA, YUCIO IO IPOLEHTY OT HEro, HaXOAWUTh MPOLEHTHOE
CHIDKEHHE WM TIPOIIEHTHOE TIOBBIIICHUE BEIINYHHEI;

®  pelaTh HECJIOXKHbIE JIOTHYECKUE 3a7]aull METOJIOM PACCYKACHUH.
B noBcegHeBHOI )KM3HM M IPU U3YYeHHH APYTHX NPEAMETOB:

®  BBIIBUTATh THUIOTE3bl O BO3MOXHBIX IPEACIBHBIX 3HAYCHHUAX HCKOMBIX B 3a/aye
BEJIMYUH (JIeTIaTh TPUKUIKY).
I'eomerpuueckue purypsi

e  OmepupoBath Ha 6a30BOM YPOBHE MOHATHSAMHU '€OMETPUICCKHX (pUTYp;

®  U3BIEKaTh MH(OPMAIIMIO O TEOMETPUUYECKHIX (UTYpaX, IPEICTABICHHYIO Ha YePTEkKaxX B
SIBHOM BHJIC;

® [pUMEHATh JJs peHIeHus 3ajady TeOMETpUYecKue (akThl, €CIU YCIOBUSA HX
pUMEHEHHS 33J[aHbl B IBHOH (popme;

e pemarh 3aJaud Ha HAXOXJAEHHE TEeOMETPUYECKMX BEIMYMH [0 oOpa3nam Win
aJITOpUTMaM.
B noBceaHeBHOI )KM3HU M PU U3YYeHHUH IPYTHX MPeEAMETOB:

®  UCNOJb30BaTh CBOMCTBAa TE€OMETPUUECKUX (UIyp A pelIeHWs THUIOBBIX 3a7ad,
BO3HUKAIOIINUX B CUTYAIUSX TOBCEAHEBHOM KU3HU, 33]]a4 IPAKTUYECKOTO COJIEPKaAHMSL.
OTHowmeHus

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSIMHU: PaBEHCTBO (UTYp, paBHbIE (DUTYDBHI,
PaBEHCTBO TPEYTOJIbHUKOB, MApaUIeIbHOCTh MPSMBIX, NEPIEHANKYISIPHOCTD NMPSAMBIX, YIIIBI MEXKAY
MPSIMBIMH, TIEPIICHIUKYIISP, HAKIIOHHAS, TIPOCKITHS.
B noBcegHeBHOI )KM3HM M IPU U3YYeHHH APYTHX MPEAMETOB:

®  UCNOJNB30BAaTh OTHOWICHWS JUIS pEIIeHHs TPOCTEHIINX 3aqad, BO3HHUKAIOIINX B
peanbHOU KU3HU.
N3mepenus M BbIYUCIECHHSA

e  BrImonHATE U3MEpEHNE UIHH, PACCTOSHHA, BEJIMYHH YTIIOB, C TOMOIIBI0O HHCTPYMEHTOB
TUTS U3MEPEHUH UTHH U YTJIOB;

e [OpuMeHATh (OpMYJIBl TMEpPUMETpPa, IUIOMIAJM U o0beMa, IUIOU[aJu IOBEPXHOCTH
OTAENbHBIX MHOTOTPAHHUKOB ITPU BBIYUCIIECHHX, KOT/Ia BCE JJAHHBIE UMEIOTCS B YCIIOBUU;

e npuMeHATh Teopemy [ludaropa, Ga3oBble TPHUTOHOMETPHUYECKHUE COOTHOIICHHUS IS
BBIUUCIICHUS JUTMH, PACCTOSHHM, TUIOMIAaIeH B MPOCTEHIINX CITydasx.
B noBceaHeBHOIi )KM3HM M IPU U3YYE€HHH IPYTUX NMPeIMETOB:

®  BBIYUCIIATH PACCTOSHUS HA MECTHOCTM B CTaHAAPTHBIX CHUTYyalMsX, IUIOIIAAUA B
MPOCTEUIINX CIydasix, IPUMEHATh GOPMYIIbI B TPOCTEHUIIINX CUTYallUsAX B TOBCETHEBHOM KU3HHU.
I'eomeTpuuyeckue nocTpoeHust

e M300pakaTh THUIIOBBIE IUIOCKHE (GUTYyphl U (UTYpbl B IPOCTPAHCTBE OT PYKH U C
MIOMOIIIbIO HHCTPYMEHTOB.
B noBcegHeBHOI KM3HHM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

®  BBINOJIHATH MPOCTEHIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOAUMBIE B PEAbHOM KU3HH.
I'eomeTpuueckune npeodpa3oBaHus



e  Ctpouth Qurypy, CHMMETPHUYHYIO TaHHOW (PUTYype OTHOCHUTEIHHO OCH U TOUKH.
B noBceHeBHOM KU3HU U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

®  pacro3HaBaTh JIBIXKEHUE OOBEKTOB B OKPYXKAIOIIIEM MHUPE;

®  pacrmo3HaBaTh CHMMETPHUYHEIC (PUTYPHI B OKPYKAIOIIEM MHPE.
BekTOpbl M KOOPAMHATHI HA JIOCKOCTH

e  OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHSIMH BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpAa Ha YHUCJIO, KOOPJAMHATHI HAa INIOCKOCTH;

e  OmpeneNsITh MPUOIMKEHHO KOOPIUHATHI TOUKH IO €€ M300paKEHUI0 Ha KOOPIUHATHON
IIJIOCKOCTH.
B noBceHeBHOM KU3HU U NIPH M3YYEHHUH APYTUX NPeIMETOB:

®  HCMOJIb30BAaTh BEKTOPHI ISl PELICHUS MPOCTEHINMX 3a/1a4 HA OINPEIAEICHUE CKOPOCTH
OTHOCUTEJILHOTO JIBUKEHHS.
Hcropust MaTeMaTuKH

e OmnuceiBaTh OTACIBbHBIC BBIAAIONIUECS PE3YJbTAThl, MOJYYCHHBIE B XOJE Pa3BUTH
MaTeMaTUKHU KaK HayKH;

®  3HATh IPUMEPbI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3H C OT€UYECTBEHHOU U
BCEMHUPHOM UCTOPHUEH;

e [IOHMMAaTh POJb MAaTEMATUKH B pa3BuTuu Poccumn.
MeToanl MaTEMATHKH

e BrpiOuparh NOAXOASAIIMA HW3YYEHHBIM METOA Ui PEIICHUS] HW3YYEHHBIX THUIIOB
MaTeMaTUYECKUX 3a]1a4;

e [IpuBoauTh mHOpUMEpPbl MaTEMAaTUYECKUX  3aKOHOMEPHOCTEH B  OKpY’Karolleu
JNEUCTBUTEILHOCTH U MPOU3BEICHUSIX UCKYCCTBA.

BbINyCKHUK MOJYYHT BO3MOXKHOCTH HayduThess B 7-9 Kkjaccax it  obGecmedeHuUst
BO3MOKHOCTH YCIELIHOTO MPOI0JKEeHHsI 00pa30BaHusl HA GA30BOM H YIJIYy0JIEeHHOM YPOBHSIX
DJIeMEeHThI TEOPHH MHOKECTB U MATEMATHYECKOH JIOTHKH

o Onepuposamv®  nowsmusimu: onpedenenue, meopema, aKCUOMA, MHOJICECMEO,
XAPAKMEePUCMUKU  MHONCECMEd, JIeMEHN MHOMNCeCmad, NyCcmoe, KOHeYHoe U OeCKOHeuHoe
MHOHCECMB0, NOOMHONCECME0, NPUHAOLEHCHOCTb, BKIIOUEHUE, PABECHCINBO MHONCECE;

®  U300pANCAMb MHONCECBA U OMHOUEHUE MHONCECME C NOMOUbIO KpY2o8 Diliepa;

®  onpedensimb NPUHAOLEHCHOCTb DIIEMEHMA MHONCECMEY, 00beOUHEHUIO U NePeceyeHuio
MHOJICECE;

®  300a8amb MHONCECMBO C NOMOUBIO NEPEUUCTICHUS. DTIEMEHMO8, CJLIOBECHO20 ONUCAHUSL;

®  onepuposamv NOHAMUAMIU. BbICKA3bIBAHUE, UCMUHHOCIb U JIONCHOCMb 8bLCKA3bIEAHUS,
ompuyanue 8blCKA3bl8AHUIL, ONePaAyUL HAO BbICKA3LIBAHUSAMU: U, UIU, He, YCIIOBHbLE BbICKA3bIBAHUS
(umnauxayuu);

®  CMpoumb 8bICKA3LIBAHUS, OMPUYAHUSL BbICKA3LIBAHUIL.
B noBceHeBHOI )KM3HM M NIPU U3YYE€HHUH IPYTHX MPEAMETOB:

®  CmMpoumb YenouKu YMO3AKIOUEeHUL HA OCHOBE UCNOIb308AHUS NPABUIL JIOSUKU,

®  UCNONB308aMb  MHOJCECMSA, Onepayuu ¢  MHOJNCeCMEamMu, Uux epaguueckoe
npedcmasienue OJisk ONUCAHUS PEAbHbIX NPOYECCO8 U AGTeHULL.
Yucaa

o Onepuposamb NOHAMUAMU. MHONCECMEO HAMYPALLHBIX YUCETL, MHONCECMBO UYEblX
Yucen, MHOMNCECMB0 PAYUOHAbHBIX HUCET, UPPAYUOHANIbHOE YUCLO, KEAOPAMHbBIL KOpPEeHb,
MHOHCECBO OCUCMBUMENbHBIX YUCET, 2eOMEMPUYECKAs. UHMEPNPemayusi HamypaibHbLX, Yeblx,
PAYUOHATIbHBLX, OCUCMBUMETIbHBIX YUCEIL,

®  NOHUMAaMb U OOBACHAMb CMLCT ROUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA;

4 3).'(601: " faJjie€ — 3HaTh OINPCACIICHUEC NOHATHUA, YMCTb NOACHATH €0 CMbBICJI, YMCTb UCIIOJIb30BATh MMOHATUC U €TI0
CBOIiCTBa Ipu IpoOBEACHUN paccymaeHnﬁ, J0Ka3aTeJbCTB, pCIICHUUA 3a/a4.



®  GLINONHAMbL GLIYUCTIEHUs, 8 MOM YUCNe C UCHONb308AHUEM NPUEMOE DPAYUOHATLHBIX
B8bIYUCTIEHUTL,

®  GLINOIHAMb OKPY2IeHUE PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  (CpasHusamv payUoOHAIbHbIE U UPPAYUOHATbHBIE YUCTA,

®  npPeoCcmasiIAmsb payuUoOHAIbHOE YUCTO 8 BUOe 0eCAMUYHOU OpooU

®  YNOPsA0OUUBAMb YUCIA, 3ANUCAHHBIE 8 8UOE OOIKHOBEHHOU U 0eCAMUYHOU OpodU;

o uaxooumv HOI u HOK uucen u ucnonv3o06ams ux npu peuieHuu 3a0ay.
B noBceHeBHO KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

®  npuMeHAmMb NPABUNLA NPUOIUINCEHHBIX 8bIYUCIEHUL NPU PeUeHUYU NPAKMUYECKUX 3a0ad U
peuteHul 3a0ay Opy2ux yueOHvlX npeomMemos;

®  GLINOJIHAMb CPABHEHUE Pe3YIbMamos 8blYUCIeHUN NPU peueHUU NPAKMUYecKux 3a0ad,
8 MOM Yuc/ie NPUOTUINCEHHBIX BbIYUCTICHUT,

®  cocmasnamo U OYEeHUBAMb YUCIO0BbLE BLIPANCEHUS NPU PEUleHUU NPAKMUYECKUX 3a0ad U
3a0a4 uz opyaux y4eOHuLX npeomemos,

®  3anucvleamv U OKPYIsAMb YUCI08ble 3HAUEHUS PealbHbIX GeIUYUH C UCHOIb308AHUEM
PA3HLIX CUCMeM U3MepeHUs.
ToxnecTBeHHbIE IPe0Opa3oBaHUA

o Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3ameleM, CMeneHu ¢ Yelbim
ompuyamenbHulM NOKA3amenem;

®  GLINOIHAML NPeoOpPa308aHUsl YENbIX GbIPANCEHU: Oelcmeuss ¢ O0OHOUIeHAMU
(cnooicenue, sbluUmMAHUE, YMHOMCEHUE), OeUCmBUsl C MHO20YIEHAMU (CNOJCeHUue, BblYUMAaHuUe,
VMHOOJICEHUE);

®  GLINOJIHAMb PA3LONCEHUE MHOSOULEHO8 HA MHONCUMENU OOHUM U3 CNOCODO08. 8blHeceHUe
3a CKOOKY, 2pynnuposKa, Ucnoib308anue popmyn COKpaujeHH020 YMHONCEHUS,

®  gvidenamv K8aopam CyMMbl U PA3HOCMU OOHOUNIEHO8,

®  pPACKNaovbl8amb HA MHOMCUMENU KGAOPAMHbIUL MPexuneH,

®  GLINONHAML NPeoOPA30BAHUSL  GLIPANCEHUN, COOEPIHCAWYUX CMENneHUu C YeabiMu
ompuyamenbHulMU  NOKA3AMeNaMy, Nnepexooums Om 3anucu 6 6ude CmeneHu ¢ UYeavim
ompuyamenbHulM NoKasamenem K 3anucu 8 guoe opoou;

®  GLINONHAML Npeodpaz08aHus OPOOHO-PAYUOHANLHBIX — BLIPANCEHUU:  COKpaujeHue
Opobell, npusedeHue ancedpauyeckux opooeli Kk obuemy 3HAMEeHAMento, CIOHCEHUe, YMHONCEHUE,
Oellenue aneebpauyeckux opobell, 6036edenue aneedpauyeckol Opodu 6 HAMYPANLHYIO U Yelyio
ompuyamenbHylo CmeneHb,

®  GLINOIHAMb NPEeodOPA3Z0BAHUS BLIPANCEHUL, COOEPAHCAUUX KEAOPAMHbIE KOPHU

®  guidenamsb Keaopam CYMMbl UIU PAZHOCMU O8YYIEHA 8 BbIPANCEHUSX, COOEPHCAUUX
K6aopammubvle KOPHU,

®  BLINOIHAMb NPEOOPA3ZOBANUS BLIPANCEHULL, COOEPHCAUUX MOOYTb.
B noBceHeBHO¥ KU3HM U NIPU U3Y4YEHUH APYTUX NMPeEAMETOB:

®  GLINOJIHAMb NPeodPa3o8anuUs U OeUCM8Us C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM
guoe;

®  BLINOIHAMb NPEoOPA308aAHUSA ANICEOPAUUECKUX BbIPANCEHUL NPU PeUleHUU 3a0ay OpPY2ux
VueOHbIX NPeOMemos.
YpaBHeHHsI M HEPABEHCTBA

e Onepuposamv NOHAMUAMU: YPABHEHUe, HePABeHCME0, KOPEHb VPAGHEHUs, peuleHue
HepaseHcmeda, pasHOCUNIbHbIe YPABHeHUs, 001acmv onpeoeieHuss ypaeHeHus (HepaseHcmaad,
cucmemvl YpagHeHULl Ul HepaeeHCma),

®  pewambs NuHelHble YPABHEHUS U YPAGHEHUs, CBOOUMble K JUHEUHbIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPA30BANULL,

®  pewams K8aOpamHvle YPAGHEeHUs U YPAGHEHUs, CB00UMbLE K KBAOPAMHbBIM C NHOMOUBIO
ModHCOeCmEeHHbIX NPeodPA308aHULL,

®  pewamb OpOOHO-TUHELHbLE YPABHEHUS,



® pewams  npocmeluiue  UPPAYUOHANbHbIE  YPAGHEHUS  GUOA f (X) =a,
JF(¥)=ya(x);

n

e pewams ypasuenusi uoa X =a;

®  pewams ypagHeHUs cnocoOOM pa3loNHCeHUsI HA MHOMCUMENU U 3AMEeHbL NePEeMEeHHOLL,

®  UCNONL308AMb MEMOO UHMEPBANO8 Ol pPeueHUss Yeablx U OpPOOHO-PAYUOHATILHBIX
Hepagencma,

®  pewams NUHEUHbIE YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

®  pewamb HeCNONHCHbIE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  pewams HEeCI0NHCHBIE CUCEMbL TUHENIHbIX YPAGHEHUL C NapaMempamu,

®  pewams HeClONHCHbLE YPABHEHUS 8 YEeIblX YUCILAX.
B noBceHeBHO KU3HM U NIPU U3YYEHHHU APYTUX MPEIMETOB:

® cocmaeiameb U pewiamv JuUHeUHble U KEAOpaAmuvle YPAGHEeHUs, YPAGHEeHUs, K HUM
c800AWUeCs], CUCTEeMbl TUHEUHbIX VPAGHEeHUll, HepaBeHCmE Npu peulenuy 3a0ai Opy2ux y4yeOHvlx
npeomemos;

®  BLINOIHAMbL OYEHKY Npagoonoododus pe3yibmamos, HNOAYYAeMblX Npu  peuleHuu
JIUHEIHBIX U K8AOPAMHBIX YPAGHEHULL U CUCMeM TUHEUHbIX YPABHEHUL U HepaBeHCME NpU peuleHul
3a0a4 Opy2ux yueOHvIX npeomemos,

®  gulOUpamMb COOMEEMCMEYIOWUEe VPAGHEHUs, HEPAGeHCMEAd UMW UX cucmemvl O
COCMABeHUs Mamemamuyieckol Mooeiu 3a0aHHOU PealbHOU CUmyayuu uiu NPUKIaoHoU 3a0aqu;

®  yMemb UHMePNpPemuposams NOJYYeHHbIl NpU peueHuu ypasHeHUs, HepaseHCmea uiu
cucmemvl pe3yibmam 8 KonmeKkcme 3a0AHHOU PedibHOU CUMYayuu Uiu NPUKIA0HOL 3a0adu.
DOyHKIUH

o  Onepuposamv noHamusamMuU: @GYHKYUOHATbHASL 3A8UCUMOCTb, QYHKYUA, 2paghux
dynkyuu, cnocobvl 3a0anus QyHKYuU, apeymenm u 3HavyeHue QyHKyuu, ooaacms onpeoenreHus u
MHOJCECBO — 3HAYEHUll  (YHKYuu, HYIU  QYHKYUU,  NPOME’CYMKU  3HAKONOCMOSAHCMEA,
MOHOMOHHOCMb PYHKYUU, YeMHOCb/He4emHOCb OYHKYUU,

e cmpoums epaghuxu JIUHEUHOL, K8aOpamuiHou @dynxyuil, 0bpamuoli

NPONOPYUOHATLHOCU, PYHKYUU 6UOA: Y = A+ Lb vy =% y=3x, y=|xs
X+

® Ha npumepe KEAOPAMUYHOU (HYHKYUU, UCNOIB308AMb NPeoOPA308aHUs 2paduKa
gynryuu y=F(x) ons nocmpoenus epagpuxos pynxyuil y — af (kx+b)+c

®  cocmaeisame YpPAasHeHust NPSIMOU N0 3A0AHHbIM YCIOGUAM. NPOX0OAwel yepes 06e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0O0sawell Yepe3 OaHHYI0 MOYKY U NapallesibHOtU OaHHOU
NpAMOU

® uccredosamv QyHKYUIO nNo ee epaguxy;

®  HAXOOUMb  MHOMCECMBO  3HAYEHUL, HYIU, NPOMENCYMKU  3HAKONOCMOAHCHEA,
MOHOMOHHOCIU KBAOPAMUYHOU DYHKYUU,

®  onepupoeamv NOHAMUAMU. NOCIE008AMENLHOCHb, apuhmemuieckas npozpeccus,
2eoMempuyecKkas npoepeccusl;

®  pewams 3a0a4u HA APUDMEMUYECKVIO U 2eOMEMPULECKYI0 NPOSPECCUIO.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  ULIIOCMPUPOBAL C NOMOWLIO 2PAPUKA PEaNbHYIO 3A8UCUMOCb ULU NPOYecC NO UX
XapakmepucmuKam,

®  UCNOIB308aMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU (QYHKYUU NpU peuleHuu 3a0ad u3
Opyaux yueOHbIX npeoMemos.
TexkcroBbIe 3a124U

e Pewamb npocmule U CILONACHbIE 3A0aUU PAZHBIX MUNOB, A MAKHCe 3a0a4U NOGIUEHHOL
mpyoHocmu,



®  UCNONL308aMb pPA3HLIE KpAmMKUe 3anucu Kak MoOelu MeKCMO8 CLONCHLIX 3a0ad 0is
NOCMPOEHUsL NOUCKOBOLL CXeMbl U PeUuleHUsl 3a0ay;

®  paziuuams Mooelb MeKCmd U MoOelb peuleHUs 3a0ayl, KOHCMPYUposams K O0OHOU
MOOeu peueHUs: HeCI0MHCHOU 3a0ayu pasHble MOOeIu meKcma 3a0adu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuteHus 3a0ay (om mpebdosaHus K yCl08Uio
U om ycnogus Kk mpebo8anuio);

®  MO0eNUpPO8aAmb PACCYHCOEHUs NPU NOUCKE PeUeHUs 3a0a4 ¢ NOMOWbIO 2pagd-cxembl,

®  gbIdenAMb 2Mansl peueHus 3a0ayl U COOEPHCAnUe Karcoo2o Smand;

®  yuemb GuIOUPAMb ONMUMALLHLIL Memoo peuieHus 3a0a4u U OCO3HABAMb 6blOOp
Memood, paccmampusams paziuyHvle Memoobl, HAXOO0UMb pa3Hble pelleHUs 3a0ayu, eciu
B03MOICHO,

®  QHaAIU3UPOBAMb 3aMPYOHEHUs NPU PeuleHUU 3a0a4;

®  GLINOIHAMb pPA3IUUHbIe NPeoOPA308aHUsi NPeONlONCEHHOU 3a0ayl, KOHCMPYUPOSamy
HOBble 3a0auu U3 OAHHOU, 8 MOM HUcie 00pamHbvie;

®  UHmMeEpnpemuposaAmsb  BLIYUCIUMENbHbIE —pPe3yIbmamsvl 6  3a0aye, UCCIed08amb
NOJIYYeHHOe peuleHue 3a0aqu,

®  GHAMU3UPOBAMDL BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 PACNOTIONCEHUSL 08YX 00BLEKMO8
U UBMEHEHUe UX XAPAKMePUCMuK NpU COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PACCMmOosiHue)
npu peuwlenuu 3a0a4 Ha O08UdiCeHUe 08yX 00BEeKmo8 KAK 6 OOHOM, MAK U 6 NPOMUBONONONCHBIX
Hanpaeienusix;,

®  UCCe008amb BCEBO3MOICHbIE CUMYAYUU NPU peuleHUuU 3a0ay Ha O08udceHue no pexe,
paccmampusams pasHvle CUCMeMbl OMCc4ema,

®  pewams pazHooOpasHvle 3a0ayl «HA YACMUy,

®  pewams u 000CHOBLIBAMDb CBOE pelleHUe 3a0ay (8bl0eNdmb MAMeMamuyecKyro 0CHO8Y)
HA HAX0JiCOeHUe YaCmu YUCLA U YUCTA NO €20 YaCmU HA 0CHOBe KOHKPEMHO20 CMbICAd Opoou;

®  0co3Hasame U O0OBACHAMb UOCHMUYHOCHb 3A0aY PA3HLIX MUNOE, CEA3bIEANOWUX MPU
genuyunbl (Ha pabomy, HA NOKYNKU, HA OBUICEHUE), GbLOCISAMb MU GeNUUUHbL U OMHOULEHUS
MeNHCOy HUMU, NPUMEHSMb UX NpU peueHulu 3a0ay, KOHCMPYuposams CcoOCMEeHHble 3a0ay
VKA3AHHBIX MUNOS;

®  grademv OCHOBHBIMU MEMOOAMU PEUeHUsl 3a0ad HA CMeCU, CHAABbL, KOHYEHMPAayuu,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUCTe, CILONCHbIE NPOYEeHMbL ¢ 0OOCHOBAHUEM,
UCNONIL3YS PaA3HbIE CNOCOObL;

®  pewams 102UHEeCKUE 3a0aul PA3HLIMU CHOCODAMU, 8 MOM YUCTe, C 08YMsl OILOKAMU U C
mpemsi O10KAMU OaGHHBIX C NOMOWbI0 MAOIUY,

®  pewams 3a0auu  NO KOMOUHAMOPUKe U Meopuu BeposimHOCHeEll HA OCHO8e
UCNONIL30BAHUS U3YUEHHBIX MEMO008 U 0O0CHOBLIBAMb PeuleHUe,

®  pewams HeCl0NHCHbLE 3A0aYl N0 MAMEMAMU4ecKol Cmamucmuxe;

®  061a0emb OCHOBHbIMU MEMOOAMU PEeUeHUsl CIONCEMHbIX 3a0au. apughmemuyecKkull,
aneebpauueckuil, nepedop 6apuarmos, 2eoMempuieckuil, 2papuieckutl, NPUMEHsIMb UX 8 HOBbIX N0
CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  gvldenamb Npu peuwleHuu 3a0ad XapaKkmepucmuku paccmMampueaemou 6 3aoaue
cumyayuu, OomiuuHble OM pPeaibHulX (me, Om KOMOPbIX aOCMPazuposanucy), KOHCMpYuposams
HO8ble CUMYayuu ¢ Y4emoMm IMUux Xapakmepucmuk, 8 HACMHOCMU, NPU peuleHuu 3a0a4 Ha
KOHYEeHmMpayuu, y4umoléams ni0MHOCHb 8eUeCmad,

®  pewams u KOHCMPYUpOBams 3a0a4u HA OCHO8E PACCMOMPEHUsL PEANIbHbIX CUMYayUll, 6
KOMOPBIX He mpedyemcst MOYHbLI bIYUCTIUMETbHBIU Pe3YIbman,;

®  pewams 34044l HA 0BUNCEHUE NO PeKe, PACCMAMPUBASL PA3HbIE CUCTEMbL OMCYemd.
CTaTHCTHKA U TeopHs BEPOSITHOCTEH



e Onepuposame NOHAMUAMU. CMONOYAMbLE U KPY2O8ble OUASPAMMbL, MAOIUYbL OAHHDIX,
cpeonee apughmemuueckoe, meouana, Haudbobuiee U HAUMEHbUlee 3HAYEHUS B8blOOPKU, pPA3MAX
8bI00PKU, OUCnepcUs U CMaHOapmHoe OMKIOHEeHUe, CIVYAUHAS USMEHYUBOCb,

®  uzsneKamv UHpOpMayUI, NPEOCMAasIeHHYI0 8 MadIUYax, Ha OUAZPamMmax, spapuxax;

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

®  onepuposamv NOHAMUAMU. AKMOPUATL HUCLA, NEePeCMAHOBKU U  COYEMAHUs,
mpeyeonvruk Ilackans,

®  NPUMEHAMb NPABUIO NPOU3BEOEHUs NPU PEUUEHUU KOMOUHAMOPHBIX 3a0a4;

®  onepuposamv NOHAMUAMU: CAVYAUHBIL ONbIM, CAVYAUHLIL 8bIOOD, UCHbIMAHUE,
JeMenmapHoe  CiydaiHoe cobvimue (UCX00), Kidccuyeckoe —onpeoeieHue  8eposmMHOCIU
CAYHAHO20 COObLIMUS, ONnepayuu Ha0 CAVHAUHLIMU COOLIMUAMU,

®  npeocmasiamsb UHGOPMAYUIO ¢ NOMOWBIO KPY208 Diliepa;

®  pewams 3a0ayu HA BLIYUCTIEHUE BEPOSMHOCIU C NOOCYENOM KOIUYECMEAd 8APUAHNOE C
HOMOWBIO KOMOUHAMOPUKU.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  u3BIEKAMb, UHMEPNPEMUPOBAMDb U NPeoOPA306bIEAMb UHPOPMAYUIO, NPEOCIABIEHHYIO
8 mabauyax, Ha OUAepamMmax, cpaQuKax, Ompadicarwyro COUCMea U XapaKmepucmuKku peaibHblx
npoyeccos u sA1eHul;

® onpedenimv  CmMaAmMuUCmMuyecKue — Xapakmepucmuku — 6blOOpoK  no  mabauyam,
ouazpammam, epapuram, BbINOIHAMb CPABHEHUE 8 3ABUCUMOCIU OM Yelu PeuleHust 3a0ayil;

®  OyeHUuBamMb 8ePOSMHOCHb PEAlbHBIX COOLIMULL U SAGTIeHULL.

I'eomeTpuueckue purypsnl

o Onepuposamv NOHAMUAMU 2EOMEMPUUECKUX PUSYD;

®  uzgleKamv,  UHMEPNPEemuposams U Npeobpazoevieamv — UHGOpMAyuilo - 0
2eomMempuieckux ueypax, npeoCmasieHnyio Ha Yepmertcax,

®  npumensmv 2ceomempuyeckue ¢axmvl OISl peuwleHusi 3a0ay, 6 MOM YUCIe,
NPeononazanuux HeCKOJIbKO Uda208 PeuleHus,

*  hopmynuposams 6 NPOCMEUWUX CIYUAAX CEOUCMEA U NPUSHAKU ueyp;

®  00Ka3bI8AMb 2e0MEeMPULECKUE YINBEPHCOCHUSL,

e grademv CMAHOAPMHOU Klaccuguxayuelr niOCKUxX queyp (mpeyeorbHuKo8 u
Yemulpexy201bHUKOB).

B noBceHeBHO KU3HM U TIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  UCNONB308AMb CEOUCMBA 2eOMEMPUYECKUX ucyp 01 peulenus 3a0a4 NPaKmuyecKo2o
xapakmepa u 3a0ay U3 CMEeHCHbIX OUCYUNTUH.
OTtHowmeHnst

o Onepuposamv NOHAMUAMU: DABEHCMBO (Queyp, paeuvie ueypsl, PABEHCMBO
Mpey20bHUKO8, NAPANIETbHOCHb NPAMbIX, NePNEeHOUKVIAPHOCIb NPAMbIX, Yelbl MeNCOY NPAMbIMU,
NepneHOUuKyIAp, HAKIOHHASA, NpOoeKyus, noododue ¢ueyp, nooodHvle ¢ueypsl, HNOO0OHbIE
Mpey2oNbHUKU,

®  npumensmv meopemy Daneca u meopemy O HPONOPYUOHANLHLIX OMPE3KAX Npu
peuteHuu 3a0ay;

®  Xapakmepuzo8amv  3AUMHOE PACHONONCEHUe NPAMOU U  OKPYICHOCHMU, 08X
OKpYIHCHOCIEU.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONB308AMb OMHOWEHUS OISl pEUEeHUs 3a0aU, BO3HUKAIOWUX 8 PEalbHOU HCUSHUL.
N3mepeHus u BoIYMCIEHUS

e Onepuposamv npedcmasieHusmu o OauHe, Hniowaou, odveme KAK GEeIUUUHAMU.
Ipumensmo meopemy Ilugpazopa, gopmynvl niowadu, obvema npu peuteHuu MHOLOULA20BbIX
3a0au, 6 KOMopwiX He 6ce OaHHble NPeOCMABIeHbl A6HO, A MpPedYIOm BbIYUCIEHUL, ONepupo8ams
bosee WUPOKUM KOTUYECMBOM (YOPMYL ONUHDL, NAOWAOU, 00beMA, BbIYUCTSAMb XAPAKMEPUCTUKU
KoMOuHayuti  guayp (OKpystcHOCmell U MHO20V20JbHUKOS) BbIYUCTAMb PACCMOAHUSA  MEHCOY



Queypamu, npumensmv mpueoHoMempuieckue Gopmynvl O bIMUCIEHUN 6 00jee CLONCHBIX
CYHAsX, NPOBOOUMb BbIYUCTEHUS HA OCHOBE PABHOBEIUKOCU U PABHOCOCMABIEHHOCMIUL,

®  1POBOOUMb NPOCTbLE BLIYUCIEHU HA 0OBEMHBIX eNax;

o gopmyruposams 3a0ayu HA GbIYUCTEHUE OTUH, NIOWAOel U 00BEMO8 U Peulamp UX.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  1POBOOUMb GbIUUCTICHUS HA MECIHOCMIU,

®  npumeHsmsb HOpMYNIbl NPU  GLIUUCTIEHUSAX 6 CMEJICHbIX YueOHulX npeomemax, 6
OKpYIHcaroujeli OelucmeumenbHOCmu.
I'eomeTpuyeckue NOCTPOEHUSA

e M306pacxcams 2eomempuyeckue pucypvl no meKCmo8oMy U CUMBOIbHOMY ONUCAHUIO,

®  C80O00HO ONEPUPOBAMb YEPMENCHBIMU UHCTNPYMEHMAMU 8 HECTOINCHBIX CLYUASX,

®  GLINONHAML  NOCMPOEHUS — MPEY20IbHUKOS,  NPUMEHAMb  OMOeNbHble  Memoobl
NOCMPOEHUN YUPKYAeM U TUHEUKOU U NPOBOOUMb NPOCHmelliue UCCIe008aHUsL YUCIA PeUleHUl;

®  u300pasicamv munosvie NiocKue ueypvl U 00veMHble mela ¢ NOMOWbI0 NPOCMEUUUX
KOMNbIOMEPHBIX UHCMPYMEHMO8.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  GLINOIHAMb Npocmeluiue NOCMPOeHUs HA MeCMmMHOCMU, HeobXooumvle 8 pedlbHOU
HCUBHU,

®  OYeHUBamMb pazmepwvl peaibHbiX 00BLEKMO8 OKPYHCAIOUe20 MUpQ.
IIpeoGpazoBanusn

o Onepuposamv nouamuem O8UNCEHUs U NPeoOPA308aHUL NOOOOUs, 61A0emb NpuemMamu
nocmpoenus @Quayp ¢ UCHOIb308AHUEM OBUNCEHULl U NpeoOpazo8anull noooous, NpuMeHambsb
NOJIYYeHHble 3HAHUS U ONblM NOCMPOEHULL 8 CMENCHbIX NpeoMemax U 8 pedanbHblX CUMYayusx
OKpYdHcaouje2o mupa,

o cmpoums ¢ucypy, NnoOOOHYIO OAHHOU, NOIL308AMbCA CEOUCMEAMU NOO00OUS O
000cHO8aHUA c80licm8 pueyp,

®  NPUMEHAMb CEOUCMBA OBUNCEHUL OJIsl NPOBEOEHUsL NPOCMeEetUUX 0O0CHOBAHULL CEOLICME
duzyp.
B noBceHeBHO KU3HM U TIPU U3YUYEHHHU APYTUX NMPEIMETOB:

®  NpuMeHAmb CBOUCMBA OBUINCEHULl U NPUMEHAMb Nnoodobue Onid NOCMPOeHUU U
8LIYUCTICHUU.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

e Onepuposamv NOHAMUAMU 6EKMOpP, CYMMA, PA3ZHOCMb BEKMOPO8, NpouU3sedeHuUe
BEKMOPA HA YUCTO, Y2OJl MeXCOy BeKMOPAMU, CKANAPHOE NPOU3B8edeHUe 6eKMopos, KOOPOUHAMbL Ha
NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

®  GLINONHAML OeUCMBUsl HAO BeKMOpaMu (CNOJCeHue, Gbluumanue, YMHOMNCeHUe Ha
YUCTIO), BBIYUCIAMb CKANISIPHOE Npou3eedeHue, Onpeoeniams 6 NPOCMetuux Cryydsx y2oi mMexHcoy
8EKMOPAMU, BbINOIHAMb PA3N0JCEHUE BEeKMOpPA HA COCMAGNAIowUe, NPUMEHAMb NOLYYEHHbLE
3HaHUsA 6 (usuKe, NOIL308AMbCA DOPMYIOU BLIYUCIEHUS PACCMOAHUSL MeHCOY MOUKAMU NO
U36€CMHBIM KOOPOUHAMAM, UCHONIb308AMb YPAGHEHUs (hueyp 015 peuleHus 3a0ay,

®  NpUMEHAMb GeKMOpbl U KOOPOUHAMbl OJisl PEeUeHUs 2eOMempPUYecKux 3a0ay Ha
gbluUCTIeHUE OUH, V2Il08.
B noBceHeBHO KU3HM U NPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNOIB308aMb NOHAMUSL BEKMOPO8 U KOOPOUHAM O/l peuieHus 3a0ay no @usuxe,
2eoepaguu u opyaum yueOHbiM npeomeman.
HcTopust MaTeMaTUKHU

*  Xapaxkmepuzoeamv 6KIAO GblOAIOWUXCS MAMEMAMUKO8 8 DA3GUmue Mamemamuxku u
UHBIX HAYYHBIX oOaacmell;

®  noOHUMAamMb poib Mamemamuxu 8 pazeumuu Poccuu.
MeToabl MaTEeMAaTHKH



o Ucnonv3ys  usyueHHvle MemoObl, NPOBOOUMb  OOKA3AMENbCMBO,  BbINOJHAMb
onposepoiceHue;

®  gulOUpamb U3YUEHHble Memoobl U UX KOMOUHayuu OJisl peuleHus MamemamuidecKux
3a0au;

® ucnonbzoeamv MmamemamudecKue 3HAHUSA 0N ONUCAHUSL 3AKOHOMEPHOCmel 8
OKpYdIcaroujeli 0eucmeumenbHOCmu U NPOU3BEOCHUSAX UCKYCCMBA;

®  NpuUMeHAmb npocmeuiue nPoCPaMMHble CPeOCmBa U INeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembl NpU peweHuy Mamemamuyeckux 3a0ay.

BhINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS B 7-9 Kjaccax Uil yCHENTHOTO MPOI0JIsKeHUs
o0pa3oBaHus Ha YIJ1y0JIeHHOM YPOBHeE
DJieMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

e (CBobOoaHoO OHGpHpOBaTBS MOHSATUAMM: MHOXECTBO, XapaKTEPUCTHUKU MHOKECTBA,
9JIEMEHT MHOXECTBA, IIyCTO€, KOHEYHOe U OECKOHEYHOE MHOXXECTBO, TOJIMHOMXECTBO,
MIPUHA/JIC)KHOCTD, BKIIFOUCHHUE, PAaBEHCTBO MHOYKECTB, CIIOCOOBI 3a/ITaHHE MHOKECTBA,

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  TIPOBEPATH BBHINOIHEHUE XAPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO ONEPHPOBATH TOHATHSAMHU: BBICKAa3bIBAHME, HWCTUHHOCTh U JIOKHOCTh
BBICKA3bIBAHUs, CJOKHBIE W IPOCTHIE BHICKA3bIBaHUS, OTPUIIAHUE BBICKA3BIBAHWM, UCTUHHOCTh W
JIO)KHOCTh YTBEPIKACHHS U €r0 OTPUIIAHHUSA, ONIepaIliy HaJl BHICKA3bIBAHUSAMMU: U, UJTH, HE; YCIIOBHbBIC
BBICKA3bIBaHUS (MMILTUKALIHH ),

®  CTPOUTH BBICKA3bIBAHUS C UCIIOJIH30BAHUEM 3aKOHOB JIr€Ophl BHICKA3bIBAaHUH.

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

®  CTPOUTH PacCyXJEHUS Ha OCHOBE HCIOJIb30BAHUS ITPABUII JIOTHUKU;

®  ICIOJIb30BaTh MHOXKECTBA, OTIEPAIlMU C MHOXXECTBAMH, UX TpaduuecKoe MpeCTaBIeHNe
JUTSL OTIMCAHMSI PEATbHBIX MPOLIECCOB U SBICHUH, PU PEIICHUH 3a/1a4 IPYTUX YUeOHBIX MPEAMETOB.
Yucaa

e (CB0o0OAHO omepuUpOBaTh MOHSATUSMHU: HATypalIbHOE YHCIIO, MHOXKECTBO HATYpPaTbHBIX
qucell, IEeJ0e YHCIO, MHOXECTBO IETbIX YHCeN, OOBIKHOBEHHAas ApoOb, ecATUYHAs ApPOOb,
CMENIaHHOE YHUCJIO0, PAIlMOHAIBHOE YHCJIO, MHOKECTBO PAIlMOHAIBHBIX YHCEN, HPPAlMOHATHHOE
YUCJIO, KOPEHb CTENEHU N, JACUCTBUTEIBHOE YHCIO, MHOXECTBO JIEUCTBUTENIBHBIX YHUCETN,
T€OMETPUYECKast HHTEPIIPETAIMs HaTYPATbHBIX, LIETbIX, PAIMOHAIBHBIX, IEHCTBUTEIILHBIX YHCET;

® T[OHUMAaTh U OOBSACHATH PA3HHILY MEXKIY MO3UIIMOHHON M HEMO3UIIMOHHOW CHCTEMaMH
3aIlMCHU YHCE;

®  TIEPEBOJUTH YMCIIA U3 OJTHOW CUCTEMBI 3aMUCU (CUCTEMBI CUMCIICHUS) B APYTYIO;

e  JI0Ka3bIBaTh U MCIOJIb30BATh MPU3HAKYU ACIUMOCTU Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymms u
MIPOU3BE/ICHUS YUCEN MPHU BBIITOJIHEHUH BBIUMCICHUHN U PEILICHUH 3a/1a4;

®  BBHINOJHATH OKPYIJIEHUE PANMOHANBHBIX W UPPAUOHAIBHBIX YHCEN C 3aJaHHOMN
TOYHOCTEIO;

®  CpaBHUBAThH JCUCTBUTEIHHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

®  YIOpSAIOYMBATH YHUCIA, 3aMFCAHHBIE B BUJAEC OOBIKHOBEHHON W NECATUYHON IpooH,
qrclia, 3aliCaHHbIE ¢ UCIOIb30BaHUEM apU(METHUIECKOTO KBAJIPaTHOTO KOPHsS, KOpHEH CTereHu
Oopiire 2;

e Haxoauts HOJ] u HOK umcen pasHbiME crioco0amMy U MUCTIOIB30BaTh UX MPHU PEIICHUN
3a/1ad4;

® BHINOJHATH  BBIYKMCICHUS W TpeoOpa3oBaHUsT  BBIPAKEHUM,  COAEpIKAIIUX
JNEHUCTBUTENbHBIE YHUCIIA, B TOM YKCIIE KOPHU HaTypalbHBIX CTEIEHEH.

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMeTOB:

S 3).'(601: " faJjie€ — 3HaTh OINPEACIICHUC NTOHATUS, 3HATh U YMETb JOKAa3bIBATh CBOIiCTBa (HpI/I3HaKI/I, €CJI1 OHHU CCTB)
TMOHATHA, XapaKTCPHU30BaAThL CBA3U C APYTUMHU HNOHATUAMU, NPECACTABIIAA OJHO NOHATUC KAaK YaCTh LCJIOCTHOT'O
KOMINJICKCA, UCIIOJIb30BAaTh ITOHATUC U €TO CBOIicTBa Ipu IpoOBCACHNU paccymue}mﬁ, JA0Ka3aTeJIbCTB, PCIICHUU 3a1a4.



® BBIIOJNHATh W OOBSACHATH PE3yAbTaThl CPABHEHHS PE3YJIbTATOB BBIYHUCICHHUHN IpU
pElIeHNH MPAKTUYECKUX 3a7ad, B TOM YHUCIIE€ MPUOIMKEHHBIX BBIYMCICHUN, HCIOJB3YS pa3Hble
CTIOCOOBI CPaBHEHHIA;

e  3amlKCHIBaTh, CpPaBHUBATh, OKPYIJISATH YHUCIOBbIE JAaHHBIE pPEaAJbHBIX BEIUYUH C
MCIIOJIb30BAaHUEM PA3HBIX CHUCTEM U3MEPEHUS,;

® COCTaBJIATh U OLEHHUBATH PA3HBIMH CIIOCOOAMHU UYHMCIIOBBIC BBIPAKEHHS NMPH PEIICHUH
MPAKTUYECKHX 33/1a4 U 33124 U3 IPYTUX YUeOHBIX TPEIMETOB.
To:xknecTBeHHbIE MPeO0OpPa30BaHUS

e (CB00OAHO ONEPUPOBATH MOHATUSAMH CTEIICHHU C LIETIBIM U JPOOHBIM IIOKA3aTeIeM;

®  BBINOJIHATH JI0KA3aTEIBCTBO CBOMCTB CTENEHHU C LIEIBIMU U APOOHBIMU MTOKA3ATEISIMU;

® ONEpHpPOBATh TOHSATHSAMU «OJHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOH
MEPEeMEHHOI», «MHOTOUYWICH C HECKOJIbKHUMH IEPEMEHHBIMUY», KOI(DPUIMEHTH MHOTOYJICHA,
«CTaHAapTHAs 3alMCh MHOTOYJICHAY, CTENIEHb OJTHOYJICHA U MHOTOUJICHA,

e CcBOOOMHO BIAJETh NpPHUEMaMH TPEOOPA30BAHMUSA LEIBIX W JPOOHO-pAIIMOHATBHBIX
BBIPAKEHUI;

®  BBHINOJHATH PA3JI0KEHWE MHOTOWICHOB HAa MHOXHUTEIM pa3HBIMH CIIOCO0aMu, C
MCTOJIH30BAHUEM KOMOHMHAINI PA3IMYHBIX TIPUEMOB;

® HCIONB30BaTh TeopeMy Buera u TeopeMy, oOpaTHyio Teopeme Buera, s moucka
KOpHEH KBaJpaTHOTO TpeXw/ieHa M JUIS pelIeHHs 3a/1ad, B TOM YHMCJe 33/ay C MmapaMeTpaMu Ha
OCHOBE KBaJIpaTHOI'O TPEXUJICHA;

®  BBINOJIHATH JIeJIEHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0OKa3bIBaTh CBOMCTBA KBaIPaTHBIX KOPHEH M KOpHEH cTeneHu N;

®  BBINOJHATH MpeoOpa3oBaHMs BBIPAKECHHM, COAEpKAIIUX KBaJpaTHbIe KOPHHU, KOPHU
CTereHu N,

e CcBOOOJIHO ONEPUPOBATH MOHATHSAMH «TOXIECTBO», «TOXIECTBO Ha MHOMKECTBEY,
«TOKIECTBEHHOE MPeoOpa3oBaHue»;

® BHINOJNHATH pa3IMYHBIE MPEOOpa30OBaHUS  BBIPAKECHHH, COJACPKAIIUX  MOJYJIH.

() =
B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NMPEIMETOB:

e  BBINOJHATH NpPeoOpa3oBaHUsd U JEUCTBUS C OyKBEHHBIMHM BBIPAKEHUSIMHU, YHCIOBBIE
K03 (HULIMEHTHI KOTOPBIX 3alIMCaHbl B CTAaH/IAPTHOM BUJE;

e  BBINOJHATH NPeoOpa30BaHMs PAlMOHAIBHBIX BBIPAXEHUN MPU PELICHUU 3ajjad APYruxX
y4eOHBIX TPEAMETOB;

e  BBINOJIHATH IPOBEPKY NPaBaono100us GU3NUECKUX U XMMUUYECKUX (POPMYN HAa OCHOBE
CPaBHEHUS Pa3MEPHOCTEN U BaJIEHTHOCTEM.
YpaBHeHHs U HEPABEHCTBA

e (CBoOoAHO omepupoBaTh TOHATUSMU: YypaBHEHUE, HEPABEHCTBO, pPaBHOCUJIbHBIE
YPAaBHEHUs U HEPABEHCTBA, YPABHEHUE, SIBIIAIOIICECS CIEACTBUEM JIPYTOrO YPaBHEHHUsI, yPaBHEHMUS,
PaBHOCHIIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPe0Opa30BaHusl ypaBHEHUH;

e  pemiath pa3Hble BUJbl YPAaBHEHUN U HEPABEHCTB M UX CHUCTEM, B TOM YHUCIIE HEKOTOPbIE
ypaBHEHUs 3 U 4 cTeneHel, IpoOHO-palliOHaIbHbIE U HpPallOHATbHbIE;

e  3HaTh TeOpeMy Buera /1 ypaBHEHMI CTENIEHU BBILIE BTOPO;

® [IOHUMaThb CMBICII TEOPEM O PABHOCWIBHBIX W HEPAaBHOCWIBHBIX MPeoOpa3OBaHMSIX
YpaBHEHUI U yMETh UX JI0Ka3bIBaTh;

®  BJAJETh Pa3HBIMU METOAAMM PEIICHUs YpAaBHEHUM, HEPABEHCTB U MX CUCTEM, YMETb
BBIOMPATh METO/I PELICHUsI 1 0OOCHOBBIBATH CBOW BHIOOD;

®  UCMOJb30BAaTh METOJ| MHTEPBAJIOB Ui PEIIEHUS HEPaBEHCTB, B TOM YHUCIE JIPOOHO-
palMOHANIBHBIX U BKJIIOYAIOLINX B Ce0s1 MPPALMOHAIBHbIE BEIPAXKEHUS;

e pemarh anreOpanveckue ypaBHEHHS M HEPAaBEHCTBA M UX CHCTEMBl C IapameTpamu
anreOpandeckuM U rpapuyeckuM MeTOdaMu;



®  BJIAJIETh PA3HBIMU METOJAMU JOKA3aTEIbCTBA HEPABEHCTB;

®  pelIaTh YpaBHEHUS B LEJbIX YUCIAX;

e 1300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3aJaBacéMble YPaBHEHUSIMH, HEPABEHCTBAMU U
UX CUCTEMaMHU.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeTOB:

® COCTaBJISITh U PEIIATh YPAaBHEHMS, HEPABEHCTBA, UX CHUCTEMbI IIPU PEIICHHM 3a]a4
IpYTUX y4eOHBIX MPEIMETOB;

®  BBIOJIHATH OICHKY MPABIONMOAOOUS pPE3yJbTaTOB, TIOIYYaeMbIX TIPU PEIICHUU
pa3NUYHBIX YPAaBHCHWI, HEPABEHCTB W WX CHCTEM IPU PEIICHWH 33]a4 JAPYruX Yy4eOHBIX
MPEAMETOB;

®  COCTaBJIITh U pEeLIaTh YPABHEHHUSI U HEPABEHCTBA C MapaMeTpaMH IpPH PELICHUU 3a7a4
JPYTUX Y4eOHBIX MPEIMETOB;

® COCTaBJIITb YpPaBHEHHE, HEPABEHCTBO WJIIM HUX CHUCTEMY, OMNMUCHIBAIOLIUE PEATbHYIO
CUTYalMIO WJIY NIPUKIIAIHYIO 33]1a4y, HHTEPIIPETUPOBATH MOJYYEHHBIE PE3YIIbTATHI.
DOyHKIUH

e (CB0OOTHO ONEPUPOBATH MOHATHUSMHU: 3aBUCUMOCTh, (DYHKIIMOHAIBHAS 3aBHUCHMOCTD,
3aBUCHMAasl WM HE3aBHCHMAas TIEpEeMEHHBbIC, (YHKIIHS, CHOCOOBI 3amaHus (QPYHKIIUU, apryMEHT H
3HaueHue (DYHKIUHU, OOJACTh OMpPENENICHHUS M MHOXXECTBO 3HAueHUs (QYHKIMH, HYIH (DYHKLHUH,
MIPOMEXKYTKH 3HAKOMIOCTOSTHCTBA, MOHOTOHHOCTH (DYHKITUH, HAHOOJIbIIIee U HAUMEHBIIICEC 3HAUCHHUS,
YETHOCTH/HEUYETHOCTh (YHKIIMH, MEPUOJUYHOCTh (yHKUUHU, Tpaduk GYHKIUH, BEpTUKaIbHas,
TOPU30HTANIbHAS, HAKJIOHHAS ACHMITTOTHI; TpaUK 3aBUCUMOCTH, HE SBIISIOMICHCS (yHKITUCH,

e crpouth rpaduku QyHKIMIA: TUHEHHOU, KBaAPATUIHON, TPOOHO-TUHEHHON, CTENEeHHON
IIPU PA3HBIX 3HAYCHUSIX [IOKA3ATEIIS CTCIICHH, y = |x|;

®  HCHONB30BaTh MpeoOpasoBaHust Trpaduka QYHKIMH y— f (x) I T[OCTPOCHHS
rpaduKOB QYHKIUHA y — af (kx+b)+c;
®  aHAIM3UPOBATH CBOMCTBA (DYHKIMI U BUJ rpadrka B 3aBUCUMOCTH OT TapaMeTPOB;

e CBOOOJHO  OMEPUPOBATh  MOHATHUAMH:  IOCJIEIOBATENLHOCTh,  OTpaHUYCHHAsS
MOCJIEZI0BATENbHOCTh, MOHOTOHHO BoO3pacTaomas (yObIBaromias) MOCIEI0BaTEIbHOCTb, Mpeaes
MOCJIeI0BATEIbHOCTH, apudmernueckas nporpeccus, r€OMETpUYECKas nporpeccus,

XapaKTepUCTHUECKOEe CBOWCTBO apu(hMeTHUIECKON (T€OMETPUYECKOM ) TPOrpeccui;

® UCNOJNb30BAaTh  METOJ  MaTeMaTHMYeCKOW WHAYKIMM JUid  BbIBoAa  (opmyd,
JI0Ka3aTeNIbCTBA PABEHCTB M HEPABEHCTB, PEIICHNUS 33/1a4 Ha JAEITUMOCTb;

®  uCccle0BaTh MOCIeI0BATEIbHOCTH, 33aJJaHHbIE PEKYPPEHTHO;

e pemarb KOMOWHUPOBaHHbIE 3aJaud Ha apUYMETHUECKYI0 U TE€OMETPHUYECKYIO
IIPOrPECCUHN.
B noBceaHeBHOIi )KM3HU M IPU U3YYEHHH IPYTUX NMPEAMETOB:

®  KOHCTPYUpPOBATh M UCCIEN0BaTh (YHKIIMU, COOTBETCTBYIOIIME PEATbHBIM IMIpoIeccaM U
SABJICHUSIM, WHTEPIPETUPOBATh IOJy4YE€HHBIE pPE3YylbTaThl B COOTBETCTBUM CO  CHEIU(PHUKON
HCCIIETyeMOr0o Ipolecca Uilu SIBJICHMUS,

®  UCNOJNb30BaTh TIpaUKU 3aBUCHUMOCTEH JUIsI MCCIENIOBaHMS pPEANbHBIX IPOLIECCOB H
SIBIICHUI;

® KOHCTPYMpPOBaTh W HCCIENOBaTh (YHKIMH TpPU PEHICHWW 3a1ad JIPYTUX Y4eOHBIX
MPEeIMETOB, HHTEPIPETUPOBATh TOJYyYEHHbIE pEe3yJibTaThl B COOTBETCTBHM CO cCleUU(UKON
y4eOHOT0 MpeMeTa.
CraTuCcTHKA M TeOpHs BEPOSATHOCTEM

e (CB00OAHO omepupoBaTh MOHATHUSAMH: CTOJOYATHIE U KPYroBBIC TUArpaMMbl, TaOIHUIbI
JAHHBIX, cpeiHee apuMeTHYecKoe, MeIuaHa, HauOoJbllee U HauMEHbIIee 3HA4eHUs BbIOOPKH,
pa3max BBIOOPKH, TUCIIEPCHUS U CTaHAAPTHOE OTKIOHEHUE, CIyJYaiiHas H3MEHUYHUBOCTD;

e BEIOWpaTh Haubosiee yAOOHBIH CrOCOO TpeacTaBiieHus WHGOPMAIMK, aIeKBAaTHBIN €
CBOMCTBAM M IIEJISIM aHaIN3a;



®  BBIYUCIIATH YUCIIOBBIE XapPAKTEPUCTUKU BBIOOPKHU;

e cBOOOJHO ONEpUpPOBaTh MOHATHUAMHU: (PAKTOpHAN YUCIIA, NEPECTAHOBKU, COUYETAHUS U
pasMenieHus, TpeyroiabHuk Ilackans;

e  cBOOOJIHO OTEPHPOBATH MOHATUSAMHU: CIYYalHBIN OIBIT, CyYaifHbII BEIOOD, HCIIBITAHUE,
3JIEMEHTApHOE CilydaiiHoe COOBITHE (MUCXOM), KIACCHUECKOE ONpPEIeIEHHE BEPOATHOCTH CIIy4aiiHOTO
COOBITHSL, OTEpaluy HaJl CTy4YalHbIMU COOBITHUSIMHU, OCHOBHbIE KOMOUHATOPHBIE ()OPMYIIbI;

e  CcBOOOJIHO OTIEPHPOBATH MOHATHSIMHU: CITYy4YaiHBIN OIBIT, CITyYaiHBII BEIOOD, UCIIBITAHUE,
3JIEMEHTApHOE CiIydaiiHoe COOBITHE (MUCXOM), KIACCHUECKOE ONpPEIeIEHHE BEPOATHOCTH CIIy4ailiHOTO
COOBITHSL, OTEpaluy HaJl CTy4YalHbIMU COOBITUSIMHU, OCHOBHbIE KOMOUHATOpPHBIE ()OPMYIIbI;

e 3HATb IPUMEPBl CIy4YalHBIX BEJIMYMH, M BBIYUCIATH HMX CTATHCTUYECKHUE
XapaKTEPUCTUKU;

®  UCHOJb30BaTh (GOPMYIIBI KOMOMHATOPUKH IPHU PEIIEHNH KOMOMHATOPHBIX 3aj1ay;

e  pelarh 33Jjaud Ha BBIYUCIIEHHE BEPOSTHOCTH B TOM YUCIIE C UCIOJIb30BaHUEM (HOPMYIL.
B noBceqHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPeIMETOB:

® [pEACTaBIATh MH(DOPMAIMI0 O pealbHBIX I[poleccax M SBICHUSIX CIHOCOOOM,
aJICKBaTHBIM €€ CBOWCTBAM U LIEJIM UCCIIEIOBaHMS;

®  AHAJIM3UPOBATH U CPABHMBATH CTATUCTHUUYECKHUE XapAaKTEPUCTUKHU BBIOOPOK, MOJIYUYEHHBIX
B IIPOLIECCE pELICHUs NPUKIAJHON 3a7a4M, U3YYCHHs PEAJIBHOIO SIBJICHUs, PEILEHUs 3aJadyu U3
JAPYruX y4yeOHBIX MPEJAMETOB;

®  OIICHWBATh BEPOATHOCTH PEATLHBIX COOBITUI M SBICHHUI B PA3IMYHBIX CUTYAIUIX.
TexkcroBbIe 3a1a4H

e Pemate mpocTble M CIOKHBIE 3aladyM, a TAKXKE 3aJayd IOBBIIIEHHON TPYIHOCTH U
BBIIEIIAITh UX MAaTEMaTHYECKYIO OCHOBY;

®  pACMO3HABaTh Pa3HbIC BUBI U TUIIBI 33/1a4;

®  JCHIOJIB30BATh pa3HbIC KPAaTKHE 3aIIMCH KAaK MOJEIN TEKCTOB CJIOXKHBIX 3aJa4 W 3a7ad
MOBBIIIEHHON CJIO)KHOCTU JJIi TIOCTPOEHMS ITOMCKOBOM CXEMbl M pelIeHMs 3a/ad, BbIOMpPaTh
ONTUMAJIBHYIO JUUIS pACCMATPUBAEMOM B 3aJ1a4€ CUTYallMH MOJIENb TEKCTA 3a1a4H;

e  pa3nMyYaTh MOJENIb TEKCTa M MOJECNb PEIICHUs 3aJayd, KOHCTPYHUPOBAaTb K OJHOMN
MOZICIIA PELICHUS CIIOKHBIX 3a/1a4 Pa3HbIE MOJIEIN TEKCTA 3a/1a4U;

e 3HATh M NPUMEHSTH TPU crlocoba MoucKa peuieHus 3aaad (0T TpeOoBaHUs K YCIOBUIO U
OT yCIIOBHS K TpeOOBaHHI0, KOMOMHUPOBAHHBIN );

®  MOJEIUPOBATh PACCY)KJICHMs IIPU MOUCKE PELICHHUs 33a4 C TOMOILBIO I'pad-CXeMbl;

e  BBIICIATH DTAllbl PELIECHUS 3a1a4U U COJEpKaHUE KaXKIOro Tala;

e yMeTh BBIOMpATh ONTUMAJIBHBIM METOJ pPEelIeHHs 3aJa4d U OCO3HaBaTh BHIOOP METOa,
paccMaTpuBaTh pa3iIMyHbIe METObI, HAXOIUTh Pa3HbIE PELICHU 3a4a4U, €CIIM BO3MOXKHO;

e  AHAIM3MPOBATH 3aTPYIHEHHUS PU PEIICHUM 337aY;

e  BBHINOJHATH pa3MyHbIE MPEoOpa3oBaHMs MPEUIOKEHHON 3a/1a4M, KOHCTPYHpOBAThH
HOBBIE 3a/1a41 U3 JAHHOMW, B TOM YHCIie 0OpaTHELIE;

®  UHTEPHPETHPOBATH BBIYMCIMTEIBHBIE PE3YJIBTATHl B 3a7a4e, UCCIEA0BATh MOIYYEHHOE
pellIeHne 3a1a4n;

®  U3MEHATH yCJOBHE 3a/1a4 (KOJMYECTBEHHbIE MIIM KaueCTBEHHBIE JTaHHBIE), CCIIEeI0BATh
U3MEHEHHOE IIPe00pa30BaHHOE;

®  AHaJIM3UPOBATH BCEBO3MOKHBIE CUTYallMU B3aUMHOTO PACIOIOXKEHHUS JBYX OOBEKTOB U
M3MEHEHHE MX XapaKTEepPUCTUK NPU COBMECTHOM IBMKEHHMH (CKOPOCTb, BPEMs, pacCTOSIHUE) MPHU
pelieHnH 337a4 Ha JABIKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK W B IPOTHUBOMOJIOXKHBIX
HaIlpaBJIEHUSAX, KOHCTPYHMPOBATh HOBBIE CHTyalldd Ha OCHOBE M3MEHEHHs YCIOBHM 3a1add NpH
JBUYKEHUU 110 PEKE;

®  HCCIENOBaTh BCEBO3MOXKHBIE CUTyallUM IIPU PEIICHUM 3a7ad Ha JBIKCHHE IO PEKE,
paccMaTpuBaTh Pa3HbIE CUCTEMBI OTCYETA;

e  pemiath pa3sHOOOpPA3HbIE 33JaUu «HA YACTHY;



e pemarb U 000CHOBBIBATH CBOE PEIICHUE 33124 (BBLICTATh MAaTEMAaTHUYECKYIO0 OCHOBY) Ha
HAXO0XJICHHUE YaCcTH YHCIIa ¥ YUCJIa IO €ro YacTHU Ha OCHOBE KOHKPETHOT'O CMbICIIA JpooH;

° OGT:HCHSITB HACHTUYHOCTL 3aJlad pa3HbIX THUIIOB, CBA3LIBAIOIINUX TpPWU BCIWYMUHBI (Ha
pa60Ty, Ha IIOKYIIKHM, Ha I[BI/I)KGHI/IG), BBLACIATE 3TU BCIWYMHBI WM OTHOWICHUSA MCXKIAY HUMU,
MPUMEHSITh UX MPU PEUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHbBIX TUIIOB;

o BJIaACTb OCHOBHBIMHM MCTOJAaMM PCIICHHA 3ada4 Ha CMCCHU, CIUIaBbl, KOHUOCHTpPALIUH,
HCIIOJIb30BATh UX B HOBBIX CUTYyallUAX 11O OTHOIICHUIO K U3YUCHHBIM B IIPOLCCCC 06y‘-ICHI/ISI;

e  pemiaTh 3aJa4d HA MPOLIEHTHI, B TOM YHCIE, CIIOKHBIE MPOIEHTHl ¢ 0O0OCHOBAaHUEM,
UCIOJIB3YS pa3Hble CIIOCOObI;

° peliaTh JJOrMYCCKUEC 3aJa4 pa3HbIMHA CHOCO6aMI/I, B TOM 4YHCJIC, C IBYM:I 6HOKaMI/I uc
TpeMs: 6JIOKaMU JaHHBIX ¢ TOMOIIBIO TaOJIHIL;

e  pemiath 33Ja4U M0 KOMOMHATOPUKE U TEOPUH BEPOATHOCTEH HA OCHOBE MCIOIB30BaHUS
M3YYEHHBIX METOJIOB M1 0OOCHOBBIBAThH PEILICHUE;

®  pemarb HECJIOXKHBIE 33/1a4H 110 MATEMATUIECKON CTaTUCTUKE;

® OBJAJETh OCHOBHBIMM METOJAMHU pPEIICHUS CIOXKETHBIX 3a/a4: apu(pMETHUECKU,
anrebpanveckuii, mepedOp BapHaHTOB, FTEOMETPUUECKUN, IpaduuecKuii, TPUMEHATh UX B HOBBIX 10
CpPaBHCHHIO C U3YYCHHBIMU CUTYyallHUAX.

B noBceHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

o KOHCTPYUPOBATHL HOBBIC JJIA I[aHH0171 3aa4yi 3aJa4YHbIC CUTyalluu C Y4C€TOM PCaJIbHBIX
XapaKTCPUCTHUK, B YAaCTHOCTH, INpPHU PCUHICHHUH 3aJa4 Ha KOHICHTpAalHWW, YYUTLIBATH IIJIOTHOCTH
BEIIECTBA; pellaTh U KOHCTPYMPOBATh 33Ja4yd Ha OCHOBE PACCMOTPEHHMsI PEAIbHBIX CUTYyallui, B
KOTOPBIX HE TpeOyETCsl TOUHBIN BBIYUCIUTEIbHBIA PE3YJIbTAT;

®  pemiarth 3aJla4M Ha ABM)KEHUE MO PEKE, pacCMaTpUBas pa3HbIe CUCTEMbBI OTCUETA,

®  KOHCTPYMPOBATH 33JJaUHbIC CHUTYAIH, IPUOIHNKEHHBIE K peaTbHON JeHCTBUTEIHLHOCTH.
I'eomerpuyeckue GUrypsl

e (CB0OOAHO oOmEpUPOBaTH T'€OMETPUUECKUMHU MOHATHSAMH MpPU pELIeHUH 3a7ad u
MMPOBCACHNUH MAaTEMATUICCKHUX paCCY)KI[eHI/II\/JI;

®  CaMOCTOSATENHHO (HOPMYITHPOBATH OMpPENEICHUS] TeOMETPUUECKUX (GUTYp, BBIIBUTaTh
TUIOTE3bl O HOBBIX CBOWCTBAaX M NpHU3HAKaX TEOMETPUYECKHX (QUryp U OOOCHOBBIBATH WJIU
ompoBepratb uX, 0000maTh WM KOHKPETU3UPOBATh pE3yJbTaThl Ha HOBBIE KJIAcchl (QUTYD,
MIPOBOJMTDH B HECIOXKHBIX ClIydasix Kiaccuukanuio Guryp rno pa3indHbIM OCHOBaHUSM;

®  HCcCIeNoBaTh YEPTeXkH, BKIItOUass KOMOMHAIMK (DUTYD, U3BIIEKATh, UHTEPIPETUPOBATH U
peoOpa3oBbIBATh HHPOPMAIIUIO, TPEJCTABICHHYIO Ha YepTexax;

o pemiath 3aaa4u ICOMETPUYCCKOTO COACPIKAHUA, B TOM YHCIC B CHUTyallHAX, KOT'dad
AJIITOPUTM PCIICHUA HE CICAYCT ABHO U3 YCJIOBUS, BBIIIOJIHATH HGO6XO)II/IMI)IG AJI pEeIICHUA 3a1a4un
JIOTIOJTHUTENbHBIE TTOCTPOCHHUSI, MCCIEA0BATh BO3ZMOXKHOCTh MPUMEHEHHsI TeopeM u (HOpMyI s
peIeHws 3a/1a4;

e  (QopmynHpoOBaTh U I0KA3HIBATh TEOMETPUUECKUE YTBEPHKICHUS.

B noBceHeBHO KU3HM ¥ TIPH U3YUYEHHHU JAPYTUX MPEIMETOB:

® COCTaBJATH C HCIOJB30BAHUEM CBOWCTB TEOMETPHUYECKHX (UTYp MaTeMaTH4ecKHe
MOJIENIA JUIS pEIIeHUs 3afad MPaKTUYeCKOro XapakTepa W 3ajad W3 CMEXKHBIX JUCIHIUIHH,
MCCIIeIOBATh MOJYYCHHBIE MOJICNIM U UHTEPIIPETUPOBATh PE3yIIbTaT.

OTHomeHust

e BiageTh MOHSATHEM OTHOIIECHUS KaK METalpeIMETHBIM;

e  CBOOOJHO OIMEPUPOBATH MOHATHSAMH: PaBEHCTBO (pUryp, paBHBIE (PUTYpHI, paBEHCTBO
TPEYrOJbHUKOB, TApaIeTbHOCTh MPSMBIX, EPIEHANKYIIPHOCTh MPSIMBIX, YTIIBI MEKIY MPSMBIMH,
MEePNEHIUKYISIp, HAKJIOHHAs, MPOEKIHs, mogodue ¢uryp, mnomoOHble (GUrypsl, MOAOO0HBIC
TPEYrOJIbHUKY;

®  ICIOJIb30BAaTh CBOMCTBA MOJO0US M paBEHCTBA GUTYp MIPH PEIICHUU 3a]1ad.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:



®  1CIIOJIB30BAaTh OTHOLIEHUS JJIsl IOCTPOEHUS U UCCIIEI0BAaHUS MATEMATUUECKUX MOJENIEN
00BEKTOB pPeaIbHOM KU3HHU.
N3mepenus v BoIYMCICHUS

e (CB0o6OAHO oONEpUPOBATH HOHATUAMM JUIMHA, IUIOAAb, OOBEM, BEIMYMHA YIja Kak
BEJIMYMHAMH, MCIIOJIb30BaTh PAaBHOBEJIMKOCTb U PAaBHOCOCTABICHHOCTb IIPU PEIIECHUM 3ajad Ha
BBIYUCIICHUE, CAMOCTOSTEIHHO MOMy4YaTh U MCIIOJIB30BaTh (POPMYIIBI JJIsi BEIUMCIICHUH TUIOAACH 1
00beMOB ¢Guryp, CBOOOIHO ONEPUPOBATH IIMPOKUM HAO0OpOM (GOpMysT Ha BBIUMCICHUE TPH
peLICHUH CIOXHBIX 3a/1a4, B TOM YHCJIE M 337a4 Ha BBIYMCICHHE B KOMOMHAIMSIX OKPYKHOCTH U
TPEYrOJIbHUKA, OKPYKHOCTH U YETBIPEXYTOJIBHHKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPHUU;

®  CaMOCTOATENEHO (HOPMYITUPOBATH THIIOTE3BI M IPOBEPATH UX JOCTOBEPHOCTb.

B noBcenHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:

e cBOOOJHO omepupoBaTh (opMynamMM IpU pEIIeHUM 3a7ad B JPYTUX Y4eOHBIX
IpeaMeTax U Ipu NpoBeIeHUH HEOOXO0AUMBIX BBIYUCICHUH B pealbHON XKU3HH.

I'eomeTpuyeckue nocTpoeHus

e OmnepupoBaTb NOHATHEM Habopa »3IIEMEHTOB, ONPEACISIOIMUX TI'€OMETPUUYECKYIO
burypy,

e  BJIaJIEThb HAOOPOM METO/I0B IOCTPOCHUN LIUPKYJIEM U JTMHEHKOI;

®  [IPOBOJUTH AHAJIU3 U PEATU30BBIBATH ATAIbl PELIECHHUS 33]]a4 HA IOCTPOEHHUE.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

®  BBIOJIHATH IOCTPOEHHUSI HA MECTHOCTH;

®  OIICHMBATH pa3Mephl PeaJbHBIX 00BEKTOB OKPYKAIOIIETO MHPA.
IIpeoGpazoBanusn

e  OmnepupoBaTb JBHKEHUSAMH U IPe0Opa30BaHUSAMH KaK METalpeAMETHBIMU MOHATUAMU;

e  ONEpHpOBATh MOHATHEM [JBM)KEHUS M IpeoOpa3oBaHMs MOJOO0MS s 0OOCHOBaHUIA,
CBOOOJHO BIa/IeTh NpUEMaMU IOCTPOEHHUs (Uryp C MOMOIIBIO JBM)KEHUH M MpeoOpa3oBaHUS
1o100us1, a TaKkKe KOMOMHAIMSAMU IBU)KEHUH, IBUKEHUI U TpeoO0pa30BaHU;

®  UCNOJb30BaTh CBOMCTBA JBM)KEHUH U IpeoOpa3oBaHuil s IPOBEACHUS 0OOCHOBAHUS U
JI0Ka3aTeNbCTBA YTBEPKICHUIN B TEOMETPUH U APYTUX yIEOHBIX MPeIMETax;

®  [0Jb30BATHhCSI CBOMCTBAMU JABM)KEHUHN U MpeoOpa30oBaHUi PU peLIeHUH 3a/1a4.

B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

® T[pUMEHATh CBOICTBAa JABW)KEHMM M TNPUMEHATh M0J00ME [ TMOCTPOCHUH U
BBIYMCIICHU.

BekTopbl 1 KOOPpAUHATHI HA IVIOCKOCTH

e (CBoOomgHO omepupoBaTh MOHSTUSIMH BEKTOpP, CyMMa, pa3HOCTb BEKTOPOB,
MIPOM3BE/ICHNE BEKTOPA Ha YHCII0, CKAJIIPHOE MTPOU3BEIECHNE BEKTOPOB, KOOPJMHATHI Ha MJIOCKOCTH,
KOOpJAWHATBI BEKTOPA;

®  BIJIAJIETh BEKTOPHBIM M KOOPJIMHATHBIM METOJOM Ha IJIOCKOCTH JUIsl pEIIeHUs 3aJa4 Ha
BBIUHCJICHHE U JOKa3aTeNIbCTBA;

e  BBIIOJHATH C IOMOLIbIO BEKTOPOB M KOOPJAWHAT JI0KA3aTEIbCTBO H3BECTHBIX €MY
reoMeTpHuecKuX (akToB (CBOWCTBA CPEIHMX JMHUN, TEOPEM O 3aMeYaTeNbHbIX TOYKAaxX W T.I.) U
M0JIy4aTh HOBBIE CBOMCTBA U3BECTHBIX (PUTYD;

®  UCNOJb30BaTh YpPaBHEHUS (GUTyp Ul pelIeHHs 3ajad U CaMOCTOSATEIBHO COCTaBIIAThH
ypaBHEHMS OTJENIbHBIX IJIOCKUX (PUryp.

B noBceaHeBHO KU3HM M NIPH U3YYEHHHU APYTUX NPeIMETOB:

®  UCMOJb30BaTh MOHATHS BEKTOPOB M KOOPAMHAT Ul pelIeHHs 3anad 1o (Qu3uKe,
reorpaguu u ApyruM yuyeOHBIM MpeaIMeTam.

HcTopusi MaTeMaTHKHU

e JloHumMaTh MaTeMaTUKy Kak CTPOrO OPraHW30BAaHHYIO CHCTEMY HAay4HbIX 3HAHHUH, B
YAaCTHOCTH BIAETh MPEJICTABICHUSAMH OO0 AaKCMOMAaTH4YECKOM IIOCTPOCHUU TEOMETpUH U
MIEPBUYHBIMH MPEACTABICHUSIMHU O HEEBKIINJOBBIX T€OMETPUSIX;



° paccMaTpruBaTb MATCMATHUKY B KOHTCKCTC MCTOPUU PA3BUTUSA HUBUIU3ALUNA U UCTOPUU
pa3BUTHA HAYKH, IOHUMATh POJIb MaTEMAaTUKH B pa3BUTUU Poccuu.
MeToabl MaTeMaTUKH

e Biagerh 3HaHMAMH O pPa3IMYHBIX MeETOAaX OOOCHOBAaHUS M  ONPOBEP)KEHUs
MaTEeMaTHYECKUX YTBEPXKJICHUN U CaMOCTOSATEIbHO IPUMEHSI T UX;

o BJIAACTh HABBIKAMHW aHaJIM3a YCJIOBUA 3adadud MW ONPCACICHUA IMOAXOAAIIHNX IJId
peliCHusd 3a4a4 U3YUCHHBIX METOA0B UJIU UX KOM6I/IHaLII/II71;

®  XapakTepu3OBaTh  MPOU3BENEHUS  HMCKycCTBA €  y4eTOM  MaTeMaTHYeCKHX
3aKOHOMEPHOCTE B IpHUpOJEe, UCIHOJIb30BaTh  MaTeMAaTUYECKWE  3aKOHOMEPHOCTH B
CaMOCTOSITEJIbHOM TBOPUYECTBE.

Conep:kanue Kypca MaTeMaTHKH B 5—6 KJaccax

APUDPMETHUKA

HarypaabHble yucia

e Paxg warypanmbHbix uuncen. [lecsaTuuyHas 3amuch HATypasibHBIX uncen. OKpyrieHue
HATypaJIbHBIX YHUCEIL.

* KoopauHaTHbIN Jy4.

* CpaBHeHUe HaTypalbHbIX yrcel. CloXKeHHe U BEIUNTAaHUE

HaTypaibHbIX uynces. CBONCTBA CIIOKEHMUS.

* YMHOXEHHE U JIeTIeHUe HaTypalbHbIX uyncen. CBoicTBa

ymMHOXeHus. Jlenenue ¢ ocrarkoMm. CTeneHb YMCiia ¢ HaTypajdbHBIM ITOKA3aTeIIEM.

Jenurenu u KpaTHbIE HATYpalbHOTO uncia. Haubomnbimii

obmuii nenutens. Haumenbiiee obmiee kpatuoe. [lpusnaku genumoctu Ha 2, Ha 3, Ha 5, Ha
9, na 10.

* [Ipocteie U cocTaBHbIE Ynca. Pa3iokeHne 4uces Ha TPOCTbIe MHOKHUTEINH.

* Pemenne TeKCTOBBIX 3a7a4 apu(PMETHUESCKUMH CITIOCOOaMH.

Jpodu
OObikHOBeHHBIE ApoOu. OCHOBHOE CBOMCTBO npobu. Haxoknenwe npoOu OT uwMcIa.

HaxoxneHue uyncina no 3Ha4eHuto ero apoou. IlpaBuiibHble M HEMTPAaBUIIbHbIE JPOOU.

CMmelaHHble YHcha.

* CpaBHeHHE OOBIKHOBEHHBIX JIp00ei U CMEIIaHHBIX YUCell.

Apudmernueckue NeiCTBUS ¢ OOBIKHOBEHHBIMH IPOOSIMU

Y CMEUIaHHBIMH YHCIIAMU.

» Jlecatuunslie qpodu. CpaBHEHHE U OKPYIJIEHHE JIECATUYHBIX ApoOei. Apudmernyeckue
JENCTBUS C JECITUUHBIMU

npoosivu. [Ipukuaku pe3ynbpTaToB BeaucieHui. [IpeacraBienue aecaTHIHOM 1podu B BUJIE
OOBIKHOBEHHOI1 IpoOU U OOBIKHOBEHHOM B BUJIE JeCATUUHOM. beckoHeunbie

MePUOIUUECKHE IeCATUIHbIE npobu. [ecaTnanoe nmpubnmkeHne 0OBIKHOBEHHOM IpOOH.

*  OrHoweHnue. IlpoueHTHOE OTHOIIEHHME IBYX uuced. JleneHue duciaa B JaHHOM
oTHoOIIeHHUU. MaciiTa0.

* IIponopuus. OcHoBHOE cBOMcTBO ponopuuu. [Ipsmas u

oOpaTHasi MPONOPLHOHAIbHbBIE 3aBUCUMOCTH.

* [Ipouentsl. HaxoxaeHne npoueHToB oT uncia. HaxoxaeHne yncia no ero nponeHTaMm.

* Pemenne TeKCTOBBIX 3a/a4 apu(PMETHUECKUMH CITIOCOOaMH.

PanuonanbHbie ynciaa

° HOHO)KI/ITe.HBHBIe, OTPULATCIIbHBIC YMUCJIa U YUCIIO HYJIb.

* [IporuBononoxubie ynciaa. Moayiib yncia.

. ensle uncna. PanuonanpHble uucina. CpaBHEHME  pallMOHAJIBHBIX  YHCEIN.
Apudmernueckue TeUCTBUS C pallMOHATLHBIMU YrciiaMu. CBOMCTBA CIIOKEHUS U YMHOXKECHHS



palrOHAJIBHBIX YHUCCIIL.
® KOOp,I[I/IHaTHaH npsMmast. KOOpI[I/IHaTHaH IIJIOCKOCTb.

Beanuunbl. 3aBUCHUMOCTH MEKAY BeTHYUHAMM

* EquHuIe! JJIMHBL, 110211, 00hEMa, MacChl, BPEMCHH,

CKOPOCTH.

* Ilpumepsl 3aBucuMocTell Mexay BenuuuHamu. [IpencraBieHue 3aBUCUMOCTEH B BHJIE
dhopmyn. Beraucnenus mo popmysam.

YUCJIOBBIE U BYKBEHHBIE BBIPAYKEHUA. YPABHEHUSA

UucnoBble BhIpaKeHUsA. 3HAYECHUE YUCIOBOTO BbipaxkeHusl. [TopsA1oK 1elCTBUI B YUCTOBBIX
BbIpaXeHUsIX. BykBeHHbIe BbIpakeHUs. Packpbitue ckobok. [logoOHbIe craraemelie, MpUBEICHHUE
o100HbBIX ciaaraeMbix. opmybl.

* VpaBuenus. Kopenb ypaBHenusi. OCHOBHBIE CBOMCTBa ypaBHEHHil. PelieHne TEKCTOBBIX
3a/1a4 C IOMOIIBIO YPaBHEHHUM.

SJIEMEHTbBI CTATUCTHUKH, BEPOATHOCTH. KOMBUHATOPHBIE 3ATAYU

* [IpencraBnenne naHHBIX B BUJE TaOIUI], KPYTOBBIX U

CTOJIOYATBIX JUArpaMM, TpaduKoB.

* Cpennee apudmernyeckoe. CpeaHee 3HAYCHUE BETUIHHBIL.

» CiydaiiHoe coObITHE. JIOCTOBEpHOE 1 HEBO3MOKHOE COOBITHS. BepoaTHOCTH CitydaifHOrO
coObITus. Perrenre KOMOMHATOPHBIX 3a/a4.

I'EOMETPUYECKHUE ®UI'YPLI

N3MepeHuns reoMeTpUYECKUX BETUUYHNH

» Otpesok. [loctpoenne orpeska. [ynHa oTpe3ka, joMaHou. M3MepeHue JUIHMHBI OTpe3Ka,
IIOCTPOECHHE OTpe3Ka 3aAaHHON NinuHbL. llepumerp MHOrOyroneHuka. ITnockocts. IIpsamas. Jlyu.

VYron. Bune! yrnos. ['panycHas mepa yria. U3mepenne u

IIOCTPOEHHUE YIJI0B C IIOMOIIBIO TPAHCIIOPTHPA.

* IlpsmoyronsHuk. KBagpar. TpeyronasHuk. Bunbl TpeyronbHUKOB. OKpY>KHOCTb U KpYT.
JlnnHa okpyxHOCTH. Yncno S.

* PapenctBo ¢uryp. Ilonsarue u cBoiictBa mmiomiaau. [lmomans NpsIMOYroJbHUKA U
kBazpata. [Tnomane kpyra. Ocb cuMMETpUH QUTYPHI.

. Harnsigaele mpencraBieHUss O TMPOCTPAHCTBEHHBIX (QUTypax: MPsIMOYTOJIbHBIN
napajuienienumnes, Kyo, mupamua,

HWIMHJP, KOHYC, map, cepa. [Ipumepsl pa3BEPTOK MHOTOIPaHHUKOB, LWIMHJIpA, KOHYCA.
[TonsaTtue u cBoiicTBa 00bEMa. OOBEM MPAMOYTOJILHOTO Mapajliesenunea u Kyoa.

* B3aumHoe pacnosokeHue AByX NpsAMbIX. [leprnieHnukynspaeie npsmsie. [lapamiensHbie
MpsIMBIE.

* OceBas U HEHTpaAJIbHAS! CHMMETPHH.

MATEMATHUKA B UICTOPUYECKOM PA3ZBUTUU

Pumckas cucrema cuncnenus. [1o3unimonHbie cHCTEMBI

cuncnenus. O6o3nauenue uudp B JIpesueit Pycu. Crapunnsie

MeEpBI JJIMHBL. BBeeHne MeTpa Kak equHUIBI JUIMHBL. MeTpudeckas cucrema Mep B Poccun,
B EBpone. cropust popmupoBaHus MaTeMaTHYECKUX CUMBOJIOB. J[pobu B BaBuione,

Erunte, Pume, Ha Pycu. OTKpbITHE ACCATHYHBIX TPOOCH.

Mup npoctbix yncen. 3050Toe ceueHue. Yucno Hynb. [losBaeHne oTpULaTENbHBIX YUCEIL.



JI. ®. Marnunxkuii. I1. JI. YeOsmés. A. H. Konmoropos.

Coaepxxanue Kypca MaTeMaTHKH MOAYJIb «AJuredpa» B 7-9 kiaccax

Yucaa

PanuonanbHble ynciaa

MHoOXecTBO panHOHaiIbHbIX uuncen. CpaBHEHHME palMOHAIbHBIX uyucen. JlelcTBus ¢
panMoHANIBHBIMU YuciIaMu. [lpedcmasnenue payuoHaibHo20 Yucia 0ecamuyHol Opoowio.

HNppaunoHajbHbie YUuCIa

[lonsTne uMppanuoHaJbHOrO uyucia. Pacno3HaBaHuMe HMppauUMOHAIBHBIX 4ucel. [Ipumepsl

J0Ka3aTeNbeTB B anredpe. MppanmoHanbHOCTh Yncia \E . [Ipumenenue B reomerpun. CpasHenue
uppayuoranbHelx yucen. Muoscecmso oeticmeumenbHbix yuce.

ToxnecTBeHHbIE IPe00pPa30BaAHUS

YucJioBble U OYKBeHHbIE BbIPAKEHUS

Bripaxkenue ¢ mepemMeHHOW. 3HadeHHe BbIpakeHUs. [loCTaHOBKAa BBIPAKEHUH BMECTO
MEPEMEHHBIX.

[eabie BbIpaKeHUS

Crenenb ¢ HaTypaJbHBIM IIOKa3zaTeleM U ee cBoicTBa. lIpeoOpazoBaHusi BbIpaXKeHMH,
COJIEp>KaIINX CTEMeHH C HATypalbHBIM MOKa3aTelleM.

OpHounen, MHorowieH. JleficTBUS ¢ OJHOWIEHAMH M MHOTOWICHAMH (CIOXKEHHE,
BBIUUTaHUE, YMHOXKeHHE). DOpMyNbl COKpAlIEeHHOTO YMHOXEHHS: Pa3HOCTh KBaJApaTOB, KBaApaT
CYMMBI U pa3HOCTH. PaznoxxeHne MHOTOWJIEHa HAa MHOXKUTEIM: BBIHECEHHE OOIEr0 MHOXKHUTEIS 32
CKOOKU, epynnuposka, npumeHenue opmyi coKpaueHHo2o ymHoxcenus. Keaopamuulii mpexuneH,
Pasnodxicenue KeaopamHno20 mpexyieHa Ha MHONCUMETU.

JIpo0HO-panuOHAIbLHBIE BHIPAKEHU S

Crenenp ¢ unenslM mokazareneM. IIpeoOpazoBaHue ApOOHO-TMHENWHBIX BBIPAKECHUMN:
CIIO)KEHHE, YMHOXEHHE, JIeeHne. Anreebpauneckas opods. [lonycmumvle 3HAUeHUs. NEPEMEHHBIX 8
0pobHo-payuonanvrulx  vipadicenusax. Coxpawenue aneeopauveckux Opooeu. Ilpuseoenue
aneebpaudeckux Opobell Kk obdbwemy 3Hamenamento. [lelicmeus ¢ aneedopaudeckumu OpooaMU:
CcllodHceHue, 8blYUMaHue, YMHONMCeHUe, OeleHue, 8036€0eHUe 8 CIENeHb.

IIpeobpazosanue vipasicerutl, cOOEPHCAUUX 3HAK MOOYIIA.

KBaagpaTtHbie KOpHH

Apudmernuecknuil KBaapaTHeIH KopeHb. [IpeoOpa3oBaHue BbIpaXEHUH, COIEpIKALINX
KBaJ[paTHbIC KOPHHU: YMHOXKEHHE, JIEIICHUE, BEBIHECCHHE MHOXKUTEIS U3-TI0J] 3HaKa KOPHS, 6HeCeHuUe
MHOJMCUmMeJisi N00 3HAK KOPHS.

YpaBHeHUSs] U HEPABEHCTBA

PaBencrBa

Yucnosoe paBeHCTBO. CBOMCTBA YHUCITOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus

[TonsiTvie ypaBHEHUsI U KOpHSI ypaBHEHUs. [Ipedcmagnenue 0 pagHOCUNbHOCIU YDAGHEHUIL.
Obnacmwb onpedenenus ypasreHus (001acms 0ONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

JIuHeiiHoe ypaBHEeHHE U €r0 KOPHU

Pemenne nuHeWHbIX YypaBHeHUH. Jlumetinoe ypaeuenue c napamempom. Konuuecmeo
KOpHell TUHelHo20 ypasHuenus. Pewenue nunetnvlx ypasHeHut ¢ napamempom.

KBaapaTHoe ypaBHeHHe U er0 KOPHU

KBanpatHsie ypaBHeHUs. HeronHbie KBagpaTHBIE ypaBHEHU. JJUCKPUMUHAHT KBaJAPATHOTO
ypaBHeHusa. DopMyna KopHeW KBaJpaTHOTO ypaBHeHUs. leopema Buema. Teopema, obpammas
meopeme Buema. Penienue KBaJIpaTHBIX YpaBHEHUN:MCIOJIb30BaHUE (HOPMYIIbI ISl HAXOXKJIECHUS
KOpHEH, epaghuueckuii memoo pewieHus, pasiodceHue Ha MHOXCUMeNU, noobop KOpHel ¢
ucnonv3osanuem meopemvl Buema. Konuuecmeo xopHeti K6a0pamHo20 ypasHeHUs: 8 3a8UCUMOCTU
om e20 oOuckpumunauma. bukeadpammuvie ypasnenus. Ypasuenus, ceooumvle K JAUHEUHLIM U
keaopamuwvim. Keadpammuovle ypasreHnus ¢ napamempom.

Jpo0HO-paluoHa/IbHbIE YPABHEHUS



Pemenne mpoctedmmx ApoOHO-TMHEHHBIX YypaBHEHUH. Peutenue OpoOHO-payUOHANIbHBIX
VPABHEHUII.

Memoowi pewienusi ypasHeHuu: mMemoobl PAGHOCUTbHLIX NPeoOpA308aHUL, MEemOoO 3AMeHbl
nepemennol, epaguueckuii memoo. Hcnonv3osarnue c6oiicme hyHKyuil npu peueHuu ypasHeHull.

Tpocmeiiuue uppayuonanvhvie ypasnenus suda | f (x) =a, \jf (x) = \/g (x) .

Ypasnenus suoa X" =a .VYpasuenus 6 yenvix uucnax.

Cucrembl ypaBHeHH

VYpaBHeHUE ¢ 1ByMs IIEpEMEHHbIMU. JINHENHOE YpaBHEHHE C IBYMs IIEPEMEHHBIMU. [Ipavas
Kak epaghuyeckas unmepnpemayus TUHeUH020 YPasHe sl C 08YMsL NepeMeHHbIMU.

IlonsiTe cucTeMbl ypaBHeHU. PellieHne cucteMbl ypaBHEHUM.

MeToapl perieHusi CUCTeM JUHEHHBIX ypaBHEHHUH C JBYMsI MEPEMEHHBIMU: 2paguueckull
Memoo, MeMoO CLOHCeHUs, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHcTBa. (CBOHCTBAa UYMCIOBBIX HepaBeHCTB. [IpoBepka cIpaBeauBOCTH
HEPaBEHCTB IPH 3aJaHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

HepasenctBo ¢ mepemenHoii. Ctporue u HecTporue HepaBeHCTBA. OoOracmb onpedeneHus
HepaseHcmea (001acmeb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Perennie TMHEHHBIX HEPABEHCTB.

Keaopamnoe mepasencmeo u e2o pewenus. Peuwenue KeaOpamuvlx HePABEHCME:
UCnoIvb3068anue C80UCM8E U 2paguka KeaopamuyHou QYHKYuU, Memoo UHMep8anos. 3anuch
peuteHus KeaopamHo2o HepaseHcmaa.

Pewenue yenvix u 0podHO-payuoHaIbHbIX HEPABEHCNE MEMOOOM UHMEPBAILO8.

CucreMbl HEPABEHCTB

CucremMbl HEpaBEHCTB C OJHOM mepeMeHHOW. PerieHune cuUcTeM HEpaBEHCTB C OJHOM
MepEMEHHON: TUHENHBIX, kK6aopamubsix. 1300pakeHue pelIieHnusi CHCTEMbl HEPAaBEHCTB HA YHCIIOBOU
npsMOil. 3aMuch peleHus! CUCTEMbl HEPABEHCTB.

DyHKIUHA

IHonsaTue pynkuuu

JlekapToBBl ~ KOOpAMHATBI ~Ha  IUIOCKOCTH.  DopMHUpOBaHHME  TIPEACTABICHUH O
METANpeIMETHOM TMOHATUU «KOoOpAuHaTh». CrnocoObl 3afaHus (GYHKUMN: aHAIMTUYECKUH,
rpaduueckuii, TabnuuHbld. 'padux ¢QyHkumuu. Ilpumepsl QyHKIMI, HodydaeMbIX B Ipoliecce
MCCIIEIOBAaHMSI PA3IMUHBIX PEANbHBIX MPOIECCOB M PELICHUs 3a1ad. 3HaueHue (YHKIHUU B TOUKE.
CpoiicTBa (QyHKIMI: 005acTh ONpeAeNeHusl, MHOXECTBO 3HAYEHWM, HYJIU, TMPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, YemHOCMb/HeyemHOCmb, TIPOMEXYTKH BO3pacTaHus M yObIBaHUS, HauOoJIbIIee
W HauMeHbIee 3HaueHus. VccnenoBanue GyHKIMH 1O ee rpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynxyuu. Kycouno 3adannvle ynkyuu.

JIuneiinas pyHKuus

CaoticTBa 1 rpaduk JuHeitHOW GyHKIUU. YTII0BOM KO3 duuueHT npsmoil. Pacnonoxenue
rpaduka JMHEHHON (YHKIMU B 3aBUCHMOCTH OT €€ YIJIOBOro KO3 (HUIIMEHTa U CBOOOAHOTO YJIeHA.
Haxoorcoenue roagpgpuyuenmos nuneunou @yHKyuu no 3A0AHHBIM  YCIOBUAM. HPOXOAHCOEHUE
npaMoll uepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONCOEHUEe NPIMOL uYepe3 OaAHHYI0
MOYKY U NAPALIEeIbHOU OAHHOU NPSAMOUL.

KBaapaTuunas pyHkuus

CpoiictBa u rpaduxk kBagpatuyHo QyHkuuu (mapadona). [locmpoenue epaghuxa
keaopamuunol @yukyuu no moykam. HaxoxneHue Hyneil KBaapaTHUHOW (DYHKIUH, MHOdMCecmsa
3HAYeHUll, NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKO8 MOHOMOHHOCHIU.

OOpaTHast NpPONOPUHOHAIBHOCTH

k
CaoiictBa QyHKINH y = k y = —. I'unepOomna.
X X



I'pagpuku gynkyuir. Ilpeoopaszosanue cpagurka ynkyuu y= f(x) 011 nocmpoeHus

epauxos Gynkyuii 6uda y — af (kx+b)+c-
I'papuxu ¢ynxyuii y:a+L, y=-X1y=Uxs y=|-
X+b
ITocsienoBaTeIbHOCTH U POTPeCCHU
Yucnoas nocnenoBaTesbHOCTb. [IpruMepbl YMCIIOBBIX MOCaeA0BaTeNIbHOCTEN. beckoHeuHbie
MOCJIeI0BATENbHOCTH. ApudMeTHuecKkas mporpeccus u ee CBorucTBa. ['eomeTpuieckas mporpeccus.
Dopmyna obweco uneHa u cymmvl N NEpebIX YNEHO8 aApUPMemudeckou U 2eoMempuiecKoll
npoepeccuil. Cxo0auasacs ceomempuyeckas npocpeccus.
Pemenne TeKCTOBBIX 32124
3agauu Ha Bce apupMeTHYECKHUE AeliCTBUS
Pemennie TekCTOBBIX 3adau apudmeTHueckuM crocobom. Mcnonb3oBaHue Tabnuil, cxem,
YepTexKel, APYTUX CPEACTB MPEACTABICHUS JAHHBIX [IPU PELICHUU 3a]Ia4H.
3agaum Ha IBUKEeHHUE, PA0OTy M MOKYIKH
AHaiau3 BO3MOXHBIX CUTyallMil B3aMMHOI'O PacloiOXEHUs OOBEKTOB HPU HMX JBUKCHHM,
COOTHOIIEHUS] 00HEMOB BBIMIOJIHSAEMBIX pabOT IIPU COBMECTHOM padoTe.
3agauu Ha YaCTH, 101, IPOLEHTHI
Pemenne 3aay Ha HaxOXKJIEHUE YacTH 4HUCJIa U YUCIA MO €ro 4yacTu. Pemienue 3amad Ha
MPOLEHTHI U Aoau. [IpuMeHeHne nponopuuii npy peleHn  3aaay.
Jlornueckue 3agaun
Pemenune nmoruveckux 3anad. Peuterue no2uyeckux 3a0ay ¢ NOMowbio epagos, maoauy.
OcHoOBHbIE MeTOJbI pelleHUs] TEeKCTOBbIX 3a4a4y: apudmernyeckuil, anreOpandeckuii,
nepebop BapuaHTOB. llepBUYHBIE TpEACTABICHUS O JPYIHX METOAaX pEHICHUs 3ajaad
(reomeTpudecKre U rpauuIecKue METOIBI).
CTaTHCTHKA U TeopHsl BepPOSITHOCTEMH
CraTrucruka
TabnumuHoe U rpaduyeckoe NpeacTaBIeHUE JaHHBIX, CTOJO0YAThIE U KPYTOBBIE HArpaMMBl,
rpaduKy, IpUMEHEHUE AUarpaMM U rpaduKoB AJIs ONMHUCAHMS 3aBUCUMOCTEH peabHBbIX BEJMYMH,
u3BieyeHre MHpopmanuu U3 Tabnul, auarpaMM U rpapukoB. OnucareiabHble CTaTUCTUYECKUE
NoKa3aTesIM YMCIOBBIX HAOOPOB: cpeiHee apu(pMeTHUecKoe, MeinaHa, HaubobIllee ¥ HauMeHbIIIee
3HaueHus. Mepsl paccenBaHus: pa3Max, TUCIepCUsl U CTAaHJAPTHOE OTKIIOHEHUE.
CrnyuaiiHass M3MEHUMBOCTb. M3MEHUMBOCTH NpU U3MEpPEHMsX. Pemaromue mnpasuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BETMUMHAX.
Cayuaiinbie cOObITHS
CrnyyaiiHble OMNBITHI (3KCHEPUMEHTHI), AJIEMEHTApHbIE ClydyallHble COOBITUS (MCXOJBI).
BepositHocTH  3neMeHTapHBIX  cOObITH. CoObITMS B CAy4alHBIX  JKCIEpUMEHTaX U
OJIarOMPUSITCTBYIOIINE DJIEMEHTApHBIE COOBITHS. BeposTHOCTH CliydalHBIX COOBITHH. OMBITHI C
PaBHOBO3MOXKHBIMH DJIEMEHTapHBIMU COOBITUSAMH. Kilaccuueckue BEpOATHOCTHBIE OIBITHI C
UCIIOJIb30BaHUEM MOHET, KyOukoB. IlpencraBienune coOBITUH € MOMOIIBIO JUarpamm Oijepa.
[TpoTuBONONOXKHBIE COOBITUS, OOBENIMHEHHE U TepecedeHue coObITuil. IlpaBuio croxeHus
BepositHocTel. Ciyuaiinbiii BeIOOp. [lpencraBienue sxcriepuMeHTa B BUje AepeBa. HezaBucumbie
COOBITHS. YMHOXKEHHE BEpOSATHOCTEH He3aBUCUMBIX coObITuH. [locnmenoBarenbHble HE3aBUCHUMbIE
ucneltanus. [IpeacraBienre o He3aBUCUMBIX COOBITHSX B KU3HU.
dnemenmovl KOMOUHAMOPUKU
[IpaBmiio ymMHOXKEHHUs, MepecTaHOBKHU, (akropuan uucia. CoyeTaHHs U YUCIO COYETAHH.
@®opmyna uyncina coueranuid. TpeyroiapHuk Ilackanms. OmbeiTbl ¢ OONBIIMM — YHCIOM
PaBHOBO3MOYKHBIX AJIEMEHTAPHBIX COOBITHI. Bhiuniciienne BeposTHOCTEN B OMBITAX C IPUMEHEHHEM
KoMOuHaTOpHbIX (popmyn. Hcnbitanus bepuymin. Ycenex m Heynada. BeposTHOCTH cOOBITHI B
cepuu ucnbITaHui bepHysm.
Cnyuaiinvle éenuyunbl
3HAKOMCTBO CO CJIY4aliHbIMHM BEIUYMHAMU HA IPUMEPAX KOHEYHBIX JTUCKPETHBIX CIY4aiHBIX
BEJIMYMH. Pacnipenenenne  BEpOSATHOCTEM. Maremarnueckoe OXKUJAHUE. CaoiicTBa



MaTeMaTHueckoro oxunganus. [loHsTue o 3akoHe OonbmMX yuced. V3MepeHune BepOSTHOCTEH.
[Ipumenenue 3akoHa OONBUIMX 4YHCEN B COIMOJIOTUH, CTPAaXOBaHWUHU, B 3IPaBOOXPAHEHHH,
obecriedeHnn 6€30aCHOCTH HACEICHHUS B UPE3BBIYAMHBIX CHUTYaLIUsX.
Conep:kanue Kypca MaTeMaTHKH MoayJib «['eomerpus» B 7-9 ki1accax

I'eomeTpuueckue Gpurypsl

@urypsl B reoMeTpPHHU U B OKPY:KalollleM MUpe

I'eomerpuueckas ¢urypa. PopMUpoBaHHE MPEICTABICHUNA O METalPEIMETHOM IOHSITHH
«bpurypay. Touka, TuHUS, OTPE3OK, MpsAMas, Jy4, JOMaHas, JIOCKOCTh, Yroji, OUCCEKTpuUca yria u
ee CBOWCTBA, BUJBI YIJIOB, MHOTOYTOJBHHUKH, Kpyr. OceBas CHMMETPHsI T€OMETPUUECKUX (HUryp.
LlenTpanpHas CUMMETPUS T€OMETPUUYECKUX QUTYP.

MHOroyroJibHuKH

MHOroyrojapbHuK, €ro JJIEMEHThl M ero cBoicTBa. Pacrno3HaBaHue  HEKOTOPBIX
MHOTOYT'OJIbHUKOB. Buinykivie u Hegblnykivle MHO20y201bHuKU. [IpaBiIIbHbIE MHOTOYTOJIHUKH.

Tpeyronbuuku. Bpicota, wMenuana, OUCCEKTpHca, CpeOHSS JIMHUS  TPEYroJIbHUKA.
PaBHOOE/IpeHHBIN TPEYrOJIbHUK, €ro CBOMCTBA M TNpPU3HAKK. PaBHOCTOpPOHHMI TpEYroJIbHUK.
[IpsiMOYTONBHBIN, OCTPOYTOJIbHBIM, TYOYTOJbHBIA TPEYrOJbHUKU. BHEIIHNE yIiibl TPEYTrOIbHUKA.
HepaBeHcTBO TpeyroJyibHUKA.

YertbipexyronpHuku. [lapamnenorpamm, pom0, MNpsSMOYTrOJbHHK, KBaapaT, Tpamnenus,
paBHOOeApeHHast Tpanenus. CBOWCTBA M MPU3HAKK TMapajuiesiorpaMMa, pom0a, IpsiMOYroJIbHHKA,
KBaJpara.

OKpyKHOCTB, KPYT

OKpyXHOCTb, KpYI, HX OJJEMEHThl M CBONCTBA; LEHTPAJIbHbIE W BIMCAHHBIE YIJIBL.
KacarenbHast u cexywas K OKpy)XKHOCTH, UX ceoticméa. BriicaHHble U ONMCAHHbBIE OKPY>KHOCTH IS
TPEYTOJIbHUKOB, Yemblpexy20ibHUK08, NPABUIbHBIX MHO20Y20IbHUKOE.

I'eomeTpuuyeckue GUrypsl B NpocTpaHcTBe (00bEMHbIE TeJ1a)

MHnocoepannuk u e2o anemenmul. Hazeanus MHO202pAHHUKOB C DA3HLIM NOJONCEHUEM U
Konuuecmeom e2pareti. IlepBUUHbBIE TpeNCTaBICHUS O MNUpaMHJEe, NapajUlesienunesne, MNpusMe,
cdepe, mape, IUIUHAPE, KOHYCE, UX dJIEMEHTaX U MPOCTEUIINX CBONCTBAX.

OTHOmeHust

PasencrBo ¢puryp

CBoiicTBa paBHBIX TPEYTOJbHUKOB. [IpU3HaKku paBeHCTBA TPEYTOJIHLHUKOB.

MapanieJabHOCTH NPSIMBIX

[Ipy3Haku W CBOMCTBAa MapajyieNbHBIX MPAMBIX. Akcuoma napannersnocmu Eexiuoa.
Teopema Paneca.

IlepnenauKyasipHble NPsIMbIe

[Ipsmoit  yron. Ilepmenmukynsp k mpsMod. Haxnonnas, mnpoekuusa. CepelnHHBIN
NEePIEeHANKYIISp K oTpe3Ky. Ceolicmea u npusHaku nepueHouKyIApHOCIU.

Iloooobue

IIponopyuonanvnvie ompesxu, nooobue d¢ueyp. Ilooobnvle mpeyeonrvruxu. Ilpusnaxu
noooobus..

B3anMHoe pacnosiokeHue PsMOii U OKPYKHOCTH, 08YX OKPYIHCHOCMELL.

HN3mepeHus u BbIYMCIEHUS

Beanunnbl

[Tonsitue Benmuuuubl. [Jnuna. M3mepenne miunbl. EquHuiel u3aMmepenus JinHbL. Bennunna
yria. ['pagycHas mepa yria.

[TonsiTre o TUIOmMAAN THIOCKON (QUTYpHI M ee cBoiicTBax. M3mepenue miomaneid. Enuauiibt
M3MEPEHHUS TUIOLIAIHN.

[IpencraBnenne 06 oObeme M ero cBoicTBax. M3mepenue oObema. EnuHMIBI M3MepeHUs
00BEMOB.

HN3mepeHus M BBIYMCICHUS

NHcTpyMeHTHl [Jisi M3MEPEHMM W TOCTPOEHUM; M3MEpPEHUE M BBIYUCICHHE YIJIOB, JJIUH
(paccrosinuii), tiomazneii. Tpuronomerpudeckue (QYHKIIMH OCTPOTO yria B MPSMOYTOJbHOM



TpeyroibHuke 7Tpuconomempuueckue @yukyuu mynozco yeia. BblUnCIEHUE  3JIEMEHTOB
TPEYTOJbHUKOB C HCIHOJIb30BAaHUEM TPUTOHOMETPUUYECKUX COOTHOIICHUH. DOopMysbl IUIOLIAAN
TPEyrojibHUKa, MapajyieiorpaMMa M €ro YacTHBIX BHJOB, (OPMYJBI JUIMHBI OKPY)KHOCTH H
momaan kpyra. CpaBHeHHe W BbIYMCIeHHE muiomaaei. Teopema Iludaropa. Teopema cumnycos.
Teopema Kocumycos.

Paccrossnus

Paccrosane Mexay Toukamu. PaccTosHMEe OT TOUKM A0 NPsAMOW. Paccmosinue medncoy
dueypamu.

I'eomeTpuyeckue nocrpoeHus

I'eomeTpuyeckue NOCTPOEHUs AJIs WILTIOCTPALIMK CBOMCTB Fr€OMETPUUECKUX (DUTYD.

WHcTpyMEeHTBI 17151 IOCTPOSHUI: LUPKYJIb, JIMHENKA, YTONbHUK. [Ipocmetiuiue nocmpoenus
YUpPKYieM U TUHEUKOL: NOCmpoeHue OUCCeKmMpUCsl yaid, NepneHOUKyIApa K npsamou, yud, pasHoz2o
OaHHOMY,

Ilocmpoenue mpey2onrbHUKO8 NO mMpeM CMOPOHAM, O8YM CHMOPOHAM U Y2y MedHcOy HUMU,
CMOopoHe U 08YM NPUNEHCAUWUM K Hell YeTaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckue npeodpazoBaHus

IIpeoOpa3zoBanusi

[Tonstue peoOpa3oBaHusl. [IpencraBnenue 0 MeTanpeIMETHOM MIOHSATUH
«rpeobpazoBanue». Iloooodue.

JABukeHust

OceBasi U UEHTpaJbHAs CUMMETPHUS, HOB0OpOmM U napaiieivhviti neperoc. Kombunayuu
08UMCEHUL HA NIOCKOCMU U UX CBOUICMEA.

BekTopbl 1 KOOPAUHATHI HA IIOCKOCTH

BekTopsl

[TonsiTe BekTOpa, IEHCTBHS HaJ BEKTOpAaMH, WCIOJIb30BaHHE BEKTOPOB B (U3HKeE,
PA3NodHCeHUe 8eKmMopa Ha cOCmasaaouue, CKauiapHoe npousseoenue.

Koopaunarsi

OCHOBHBIE TIOHSITUS, KOOPOUHAMbBL 8EKMOPA, PACCMOsIHUEe Mexcoy moukamu. Koopounamor
cepedunvl ompesKa. Ypaguenus Queyp.

IIpumenenue 6exkmopoe u KoopouHam Os peueHusi NPOCMeUUX 2eoMeMmpPUIecKux 3a0a.

Hcropus MmaTeMaTHKHU

Om 3emnedenus x eceomempuu. llugacop u ezo wxona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasunvHblx MHO20Y20nbHUKOS. Tpuccekyus yena. Keaopamypa xpyea.
Yoeoenue «kyba. Hcmopus uyucna rw. 3onomoe ceuenue. «Hauanay FEexamuoa. JI Diinep,
H U Jlobauesckuii. Ucmopus namozo nocmynrama. I'eomempus u uckyccmeo. Ieomempuueckue
3AKOHOMEPHOCMU OKPYHCalouje2o Mupa. ACmponomus u 2eomempus.

TemaTnuyeckoe VIAHMPOBAHHE S KJIACC

No KoauuecTBo
KonauyectBo

n/nm | Tema ypoka KOHTPOJIbHBIX
4acoB

padort

1 HatypasbHble yncna u mKaibl 20 1

2 CrnoxeHue ¥ BBIYUTAHUE HaTypaJbHBIX YUCEI 33 2

3 YMHOKEHUE U IeJIEHNE HAaTypaJIbHBIX YUCEIl 37 2

4 OOBIKHOBEHHBIE APOOH 18 1




5 JlecsiTuunbie qpoou 48 3
6 HToroBoe moBTOpEeHHE Kypca MaTEMaTHKH 5 kiacca. 14 1
7 Utoro 170 10
TemaTuueckoe miIaHupoBanue 6 Kiaace
Ne KoimnuecTBo
KoimnuecTBo
n/n | Tema ypoka KOHTPOJIbHBIX
4yacoB
padoTt
1 JlenuMoCTh HaTYpaJIbHBIX YHCEIT 17 1
2 OOBIKHOBEHHBIE APOOH 38 3
3 OTHo1IEeHUS ¥ IPONOPLIMH 28 2
4 . 70 5
PanmonaneHble yncna u 1eWCTBUS HAJ HUMU
5 [ToBTOpEeHue U cucTeMaTu3anus yueOHOro maTepuana 3a kype | 17 1
6 Kjlacca
7 Hroro 170 12
TemaTHYecKoe NJIAHUPOBAHHE 7 KJIACC MOIYJIb «AJredpa»
Ne i/ KoanuecrBo
KosmuectBo
Tema ypoka KOHTPOJIbHBIX
4acoB
padot
1 Bolpaxkenusi, ToxaecTBa, ypaBHEHUS 23 2
2 OyHKIIH 11 1
3 CreneHsb ¢ HaTypajabHBIM [TOKA3aTeIEM 11 1
4 MHorouseHsl 18 2
5 @opMyIIbl COKPAILIEHHOTO YMHOKEHUS 18 2
6 CucTemMbl TUHENHBIX YpaBHEHUN 15 1
7 [ToBTOpEeHue 6 1
8 102 10
TemaTnueckoe niiannpoBanue 7 Kiaacc moayJab «I'eomerpusp»
KonunuectBo
Koxa-Bo
Ne n/m Tema KOHTPOJIbHBIX
4yacos
pador




1 HavanbHble reoMeTpruecKke CBEICHUS 10 1
2 TpeyronbHUKH 17 1
3 [TapannenbHbIe pSMbIC 13 1
4 COOTHOIIICHHS] MEXKTy CTOPOHAMH M YTJIaMH TpeyrojibHuKa | 18 2
5 [ToBTOpenue. Pemenne 3amau 10 0
Hroro 68 )
TemaTH4ecKkoe NJIaHUPOBaHHE 8 Kiace MOLYJIb «AJredpa»
Ne n/m KosmuectBo
KoimmuecTBo
Tema ypoka KOHTPOJIbHBIX
4acoB
padot
1 Paunonaneubie 1pobu 23 2
2 KBanparubie kopHU 19 2
3 KBanpatHble ypaBHEHUS 21 2
4 HepaBenctBa 20 2
5 CremeHb ¢  HaTypalbHBIM  TOKaszareieM. JIEMEHTHI 1 1
CTaTHCTUKH
6 [ToBTOpeHwme 8 1
7 Hroro 102 10
TemaTuyeckoe nianupoBanue 8 kiaacc moay.ab «I'eomeTpus»
KoumuectBo
Koa-Bo
Nen/m | Tema KOHTPOJILHBIX
4acoB
pador
1 YeTsIpeXyroJbHUKN 14 1
2 [Tnomane 14 1
3 [TotoOHBIE TPEYTONEHUKH 19 2
4 OKpYKHOCTh 17 1
5 IToBTOpenue. Pemenue 3anau 4 0
Utoro 68 5)

TemaTn4yeckoe niIaHNpoBaHue 9 KiIace MOAYJIb «AJaredpa»




Ne n/m KonuyectBo
KonuyectBo
Tema ypoka KOHTPOJIbHBIX
4acoB
pador
1 KBagpatuunas pyHKIus 22 2
2 YpaBHEHMS U HEPABEHCTBA C OJIHOM NEepeEMEHHON 16 2
3 VYpaBHEHUS U HEPABEHCTBA C IBYMs ITIE€PEMEHHBIMU 17 1
4 Apudmerrdeckas 1 TeOMETPHUIECKask TPOTPECCUU 15 2
5 DJIeMEHTBl KOMOMHATOPUKHU U TEOPUHU BEPOSITHOCTEH 13 1
6 IToBTOpEeHME 19 1
7 Hroro 102 9
TemaTH4eckoe niaHupoBanue 9 kiaacc moay.ab «I'eomeTpus»
KoimmuecTBo
Koua-Bo
Ne ni/m Tema KOHTPOJIbHBIX
4acoB
padot
1 Bekropsr 8 0
2 MeTton koopAUHAT 10 1
3 CooTHoleHHUsT ~ MEXIYy  CTOpOHaMH M YIJaMHu 1 1
TpeyroipHuKa. CKaIIpHOE MPOU3BEIEHIE BEKTOPOB
4 JliMHa OKPYKHOCTH M IIJIOLAAb Kpyra 12 1
5 JBroxeHus 8 1
6 HauvanpHble cBEEHUS U3 CTEPEOMETPUH 8 0
5 006 akcuoMax MJIaHUMETPUHU 2 0
6 [ToBTOpenwue. Pemenue 3amau 9 0
Uroro 68 4




