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IHosicHuTEABLHAA 3AIINMCKA

Pabouas nmporpamma no anredpe aJis 8 Kjiacca COCTaBJIeHa HA OCHOBE CJICAYIOIINX
HOPMATHBHBIX J0KYMeHTOB: DeiepaabHOro rocy/1apCTBEHHOTO 00pa30BaTEILHOIO
CTaHJapTa OCHOBHOTO 00I1IeT0 00pa30BaHus, YTBEPKIAECHHOTO NMprUKka3zoM MUHOOpHAYKHU
Poccun «O06 yTrBepxkaeHUU (heneparbHOro rocy1apCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00111ero oopazoBanus» ot 17 aexadbpst 2010 roga Ne 1897,
MIPUMEPHON OCHOBHOM 00pa3oBaTEILHON MPOTPaMMbl OCHOBHOT'O 00IIer0 00pa3oBaHus,
ono6peHHoll DenepabHBIM Y4EOHO-METOANYECKUM OOBEIUHEHHEM I10 O0IEMY
00pa3oBaHUIO , MPOTOKON 3acenanus ot § ampens 2015 r. Ne 1/15; npumepHoi
IporpaMMBbl IO MaTEeMaTHKe.5-9 KJIacChl :MPOEKT.-3-€ u3j.,nepepao.-
M.:IIpocsemenne,2011. (CtangapTsl BTOporo nokojenus). OCHOBHON 00pa3oBaTelbHON
nporpaMMbl OCHOBHOTO 00111ero 06pazoBanust MKOY COUI n.IToape3unxa na 2022-
2023 yu.ron , yrBepxkieHHoM nmpukazoM No57/29 ot 01.09.2022 ropa.

['1aBHBIM KOMIIOHEHTOM Y4€OHO-METOAUYECKOT0 KOMIUIEKCA SIBISETCS YUeOHUK
Anrebpa. 8 kmacc :yueO.mns obmeoOpazoBar.opranuzanuit/ I'. B.Jlopodees, C. b.
CyBopoBa, E.A.bynumoBuy u gap. — 5-¢ wus3n.-M.: Ilpocsemenue, 2018 1. |,
PEKOMEHI0BaHHbI MUHHUCTEPCTBOM NpocBenieHus: Poccuiickon denepanumu.

I_[e.m, N3Y4YCHHA MATCMATHKU B OCHOBHOM IIKOJIE :

L OBJIAACHHUE CHUCTEMOM MAaTeMaTHYECKHUX 3HAHUU U YMGHHﬁ, H€O6XOI[I/IMLIX JJIs1
IMPUMCHCHUA B Hp&KTH‘ICCKOfI ACATCIbHOCTH, HU3YUCHHUA CMCIKHBIX IUCHUILIINH,
IMPOOOJIKCHUA O6p330BaHI/IH;

®  HHTeJIEKTYyaJbHOe pa3BUTHe, (OPMUPOBAHKME KAYECTB JIMYHOCTH, HEOOXOIMMBIX
YeJIOBEKY JJisi TIONHOIIEHHOW »HW3HM B COBPEMEHHOM OOIIECTBE: SICHOCTh U
TOYHOCTh MBbICIIA, KPUTHYHOCTh MBILIIJIECHUS, UHTYULMS, JIOTUYECKOE MBIILUICHUE,
AJIEMEHThl aJTOPUTMHYECKOM KYJIBTYpbI, TPOCTPAHCTBEHHBIX IPE/ICTABICHUM,
CIIOCOOHOCTH K MPEOAOTICHUIO TPYTHOCTEMH;

e (dopmMupoBaHue mnpeacTaBJIeHUi 00 wAEIX H METOJaX MaTEeMaTUKH Kak
YHHUBEPCAJIBHOTO sI3bIKa HAYKW M TEXHUKH, CPEJICTBA MOJACIUPOBAHHUS SBICHUU U
IIPOLIECCOB;

e  BOCINHMTaHHE KYJIbTYPhl JIMYHOCTH, OTHOIICHHS K MaTEeMaTHKE KaK K 4YacTH
001eueIoBeYeCKOr KyJIbTYPhl, TOHUMAaHUE 3HAYNMOCTH MAaTEMaTHUKH I HAYIHO
TEXHUYECKOTO TIporpecca

3amaum:

— pa3BUTHE JOTHUYECKOTO W KPUTHYECKOT'O MBIIUICHHS; KYJIbTYPhl PEUH, CIIOCOOHOCTH K

YMCTBEHHOMY 3KCIIEPUMECHTY;

- (GopMHpOBaHHE y YYAIIUXCS HWHTEICKTYadbHOH YECTHOCTH W OOBEKTUBHOCTH,

CIIOCOOHOCTH K TIPEOJOJICHHIO MBICIHTCIBHBIX CTEPCOTHIIOB, BBITCKAMOIINX W3

OOBIJICHHOTO OIIBITA;

-BOCIIMTAaHUE KA4YeCTB JIMYHOCTH, OOCCICUYMBAIOIINX COIHAIBHYIO MOOHIBHOCTD,

CITOCOOHOCTH MMPHUHUMATh CAMOCTOSATEIIbHBIC PEIICHHS;

-popMHpOBaHNE KAYeCTB MBINIJICHUS, HEOOXOIWMBIX IS aJanTalldd B COBPEMECHHOM

MH(pOPMALIMIOHHOM OOIIECTBE;



- pa3BUTHE WHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY M MaTEeMAaTHYECKUX
CIIOCOOHOCTEI;

-popmupoBaHMe TpEeACTAaBICHHI O MaTeMaTWKe KaK 4YacTh OOIIeueI0BeYeCKOU
KyJbTYpbl, O 3HAYMMOCTH MAaTEMaTHKH B Pa3BUTHH LUBUIM3AIUU M COBPEMEHHOTO
o0I11ecTBa;

-pa3BUTHE TPEACTABICHUI O MaTeMaTuke Kak (popme OmMHMCaHWs U METOJe TO3HAHUSA
JICHUCTBUTEIBHOCTH ,CO37]aHUE YCIOBHM IS TPUOOpPETEHHs] MEPBOHAYAIBLHOTO OIBITA
MaTEeMaTHYECKOTO MOJCINPOBAHHS,

-(opmupoBaHue 00X CIOCOOOB MHTEIIEKTYaIbHOU NEATEIbHOCTH, XapaKTePHbBIX IS
MaTEeMaTHKH H SIBISIONIMXCS OCHOBOW ITO3HABATENIBHON KYyJIbTYpbI, 3HAUUMOM ISt
Pa3IMUYHBIX CEep YeIOBEUECKON A TEILHOCTH;

-OBJIaJICHUE MATEeMAaTHUYECKUMU 3HAHUAMH ¥ YMEHUSMH, HEOOXOAUMBIMU  JJIs
NPOJOJDKEHUST O0pa30BaHMS, W3YYCHHS CMEXHBIX JUCIHIUIAH, TNPUMEHEHHS B
TIOBCETHEBHOM YKU3HU;

-co3nanne (pyHmaMeHTa A MaTeMaTUYeCKOro pa3BUTHsSA, (OPMUPOBAHUS MEXaHHU3MOB
MBIIIUICHHUSI, XapaKTePHBIX TSI MaTEMaTHUYECKON eI TeTLHOCTH.

OO0mas xapakTepucTHKa y4e0HOro npeamera

ConepxaHue KypcOB MaTeMaTHKH S5—6 KiaccoB, anreOpbpl u reomeTpuu 7-9
KJIacCOB OOBEIMHEHO KaK B HCTOPUYECKH CIIOXKHUBIIMECS JUHUM (YHUCIOBasi,
anrebpanyeckasi, reoMerpuyeckas, (yHKIMOHAJIbHAS W JIp.), TaK U B OTHOCHUTEJIBHO
HOBBIE (CTOXAacTHYECKasl JIMHUS, «peajibHasg MaTeMaruka»). OTHeNbHO MpeCcTaBIeHbI
JIUHUS CIOKETHBIX 3a/1a4, UCTOPUYECKas TUHUSI.

Inemenmot meopuu MHoOJIcecme u Mamemamuueckou 102uKu

Cornacao ®I'OC ocHoBHOro o0ImIero oOpa3oBaHus B KypC MaTeMaTHUKH BBEJICH
pazaen «Jlorukay, KOTOpbIA HE MpeAronaraeT JOMOJHUTEIbHBIX YaCOB HA U3YYCHUM U
BCTpPaMBaeTCsl B Pa3IMYHBIC TEMBl KYPCOB MaTEMaTUKU M MH(POPMATUKHA U TIPEABAPSACTCS
O03HAKOMJICHHEM C DJIEMEHTAMHU TEOPUU MHOKECTB.

MHo:KkecTBA U OTHOILLEHHSI MEKITy HUMHU

MHOXECTBO, Xapakmepucmuueckoe c80UCmME0 MHOMCECMEd, YIEMEHT MHOXKECTBA,
nycmoe, KoHeyHoe, Oeckoneunoe  MHodcecmgo. IlogMHOXkecTBO.  OTHOIICHHE
MPUHAJICKHOCTH, BKIFOYCHHUS, PAaBEHCTBA. DJIEMEHTHI MHOXKECTBA, CIOCOOBI 3aJIaHMS
MHOXECTB, PACHO3HABAHUE  NOOMHONCECME U  INeMEHMO8  NOOMHONCECME8  C
UCNONIb308aHUEM KPY208 Jilepa.

Onepauuu HAX MHOXKECTBAMH

Ilepeceuenne m oOBEIMHEHUE MHOXECTB. PasHocmb MHOdCecms, OONOIHeHUe
MHodcecmea, HMumepnpemayusi onepayuii. HaA0 MHONCECMBAMU C NOMOUBIO KPY208
Diinepa.

JJieMeHThI JJIOTUKHU

Onpenenenue. YTBEpKAeHUA. AKCHOMBI M TeopeMmbl. Jloka3zaTenbCTBO.
JlokazaTenbCTBO OT MPOTUBHOTO. Teopema, oOpaTHas maHHOU. [Ipumep u KOHTpIpUMED.

Boicka3biBaHust

HNCcTUHHOCTD WM JIOKHOCTH BBICKa3bIBaHUs. CodiCHble U npocmoule 8blCKA3bI8AHUAL.
Onepayuu HAO BbICKA3LIGAHUSAMU C UCHOTL30BAHUEM JIO2UYECKUX CBA30K: U, UIU, He.
Yenoenvie svickazvlieanus (umnauxayuu).



YpoBeHb H3yueHust yueOHOro MaTepuraia — 6a30BbBIH.

[Ipeamer «Anrebpa » OTHOCUTCS K oOpaszoBaTesibHOM obOiiactu «MartemaTuka u
uHpopmaTHKa». Y4eOHbIM IIJJaHOM IIKOJbBl Ha M3ydyeHHe anredpsl B 8§ Kiacce
npenycmMoTpeHo 102 yaca u3 oOs3aTenbHON 4YacTh ydyeOHOro ruiana (mo 3 daca B
HEJICITIO)

JInuHOCTHBIE, MeTaNIpeAMeTHbIE U MPeIMEeTHbIE Pe3yJIbTATHI OCBOEHHUSA
npeaMeTa
1. JInuHOCTHBIE pe3yabTAThHI OCBOEHNSI IPOTPAMMBI :

1) BOCHHTaHHWE POCCHHCKOW TpakJIaHCKOH MICHTHYHOCTH: NATPUOTH3MA,
yBakeHUst K OTeuecTBy, MPOIIOE U HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoja Poccuu;
OCO3HAHUE CBOEW STHUYECKOW MPUHAJJICHKHOCTH, 3HAHHE HCTOPUHU, S3bIKA, KYJIBTYPHI
CBOETO HapoJia, CBOEro Kpasi, OCHOB KYJBTYpHOTO Hacieauss HapoaoB Poccuu u
YeJIOBEUECTBA; YCBOCHHE TYMAHUCTHYECKHX, JIEMOKPATHUYECKUX U TPATUIMOHHBIX
IIEHHOCTE MHOTOHAIMOHAJIBHOTO POCCHUUCKOTO OOIECTBA; BOCHUTAHUE YYBCTBA
OTBETCTBEHHOCTH M JioJiTa niepea PoauHoi;

2) hopMupoBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH |
CIIOCOOHOCTH O0y4Yarouuxcsi K CaMOpa3BUTHIO M CaMOOOpa30BaHMIO Ha OCHOBE
MOTHBallMM K OOYYEHHMIO W TIO3HAHUIO, OCO3HAHHOMY BBIOOPY H TIOCTPOCHHIO
JanbHeHIed HHIUBUIYaTbHOM TPAeKTOPUHU 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUPE
npodeccuit u  npodeccCHOHATBHBIX  MPEANOYTeHHH, ¢ y4€TOM  YCTONYMBBIX
NO3HABATEIbHBIX HHTEPECOB, a Tak)Ke Ha OCHOBE (HOPMHPOBAHUSA YBAKUTEIHHOTO
OTHOIICHUS K TPYIY, PA3BUTHS OIbITA YYaCTUS B COLMATIBLHO 3HAYUMOM TPY/IE;

3) popmupoBanue 1[EJI0CTHOTO MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTH HAyKH M OOIIECTBEHHOW MPAKTUKHU, YUUTHIBAIOIIETO
COLIMANIbHOE, KYJIBTYPHOE, S3BIKOBOE, JYXOBHOE MHOT000pa3re COBPEMEHHOTO MUPA;

4) bopMHpOBaHHE  OCO3HAHHOTO, YBAKHUTCIBHOTO U  JOOPOXKEIATEIBHOTO
OTHOIICHHUS K JAPYroMy YeJIOBEKy, €ro MHEHHUI0, MHUPOBO33PEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JIUAJIOT C APYTUMH JIFOJIBMH U TJOCTUTATh B HEM B3aUMOTIOHUMAHWS;

5) ocBoeHHME CONMATBHBIX HOPM, IIPABHJI MOBEACHHS, poJieck U (GopM commambHOU
KU3HU B TPYIIAaxX U cOOOIIECTBaX, BKIIIOYAsi B3POCIBIE U COLIMAIbHBIE COOOIIECTBA;

6) pa3BUTHE MOPAILHOTO CO3HAHHUS W KOMIIETEHTHOCTH B PEIICHUH MOPATBHBIX
mpo0jeM Ha OCHOBE JIMYHOCTHOTO BBIOOpPA, (hopMuUpOBaHHE HPABCTBEHHBIX UYBCTB U
HPABCTBEHHOT'O MMOBEICHUS, 0OCO3HAHHOT'O U OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHBIM
MOCTYTKaM;

7) opmMupoBaHWEe KOMMYHHKATHBHOW  KOMIICTGHTHOCTH B  OOIICHHH W
COTPYAHUYECTBE CO CBEPCTHUKAMH, JETbMH CTapuiero M MJAJUIEro BO3pacTa,
B3pOCIBIMU B TMporecce oO0pa3oBaTeNbHOM, OOIIECTBEHHO TMOJIE3HOW, ydeOHO-
HCCIIEIOBATEIBCKOM, TBOPUECKOM U IPYTHX BUAOB JAESTEIBHOCTH;

8) dhopMupoBaHUE IIEHHOCTH 370POBOT0 U OE30MACHOTO 00pa3a KU3HHU.

2. MeranpeaMeTHbIe pe3yJbTAThI OCBOCHUS NPOIPAMMBI:
PeryasaTuBubie YY /|



1) yMeHue CaMOCTOSITEIBHO OIPENENIATh eI CBOEro OOYYCHHUs, CTaBUTh U
(dopMynupoBaTh a1 ceOs HOBbIE 3a7aud B yuy€0Oe M IO3HABATEJIbHOM JESTEIbHOCTH,
pPa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH NTO3HABATEIBHOM JAEATEIBHOCTH;

2) yMEHHE CaMOCTOSITEIIbHO IUIAHUPOBATh MYyTH JOCTHXKCHUS 1eJIel, B TOM YHCIIC
anbTepHATUBHBIE, OCO3HAHHO BBHIOMpaTh HauOosee 3(PEKTUBHBIE CIOCOOBI peUICHUs
y4eOHBIX U TIO3HABATEIbHBIX 33]1a4;

3) yMCHHE COOTHOCHTH CBOW JICHCTBHSI C IUIAHUPYEMBIMH pE3yJIbTaTaMHU,
OCYLIECTBIIATh KOHTPOJb CBOEH MEATEIBHOCTH B NPOLIECCE NOCTHKEHHS pe3ysbTara,
ONpeeNsITh CHOocOObl JNEUCTBHII B paMKaxX MNPEeAJIOKEHHBIX YCIOBHM M TpeOOBaHMUIA,
KOPPEKTUPOBATh CBOM JIEMCTBUS B COOTBETCTBUU C M3MEHSIOLEHCS CUTYAIIUEN;

4) ymeHue OLEeHUBATh NMPABUILHOCTh BBINIOJIHEHUS Y4eOHOM 3a/1aun, COOCTBEHHBIE
BO3MOXHOCTHU €€ PELICHHUS;

5) BlajicHHe OCHOBAaMH CaMOKOHTPOJISI, CaMOOIICHKH, TNPHUHSTHUS PEHICHUN U
OCYIIECTBJICHHS] OCO3HAaHHOT'O BbIOOpA B yueOHOM U TTO3HABATEILHOM I€ATEIbHOCTH;

ITo3naBaTenbHbIE YY ]|

6) yMCcHHE  ONpENeNATh TMOHATHSA, CO37aBaTh OOOOIICHUS, YCTAaHABJIUBATH
aHaAJIOTUH, KIAcCU(UIIMPOBATh, CAMOCTOSTEIHLHO BHIOMPATh OCHOBAHUS U KPUTEPUH JJIS
KJaccuuKaly, YyCTaHABIMBATh MPUYUHHO-CIIC/ICTBEHHbBIE CBS3U, CTPOUThH JIOTHYECKOE
paccyKJIeHue, yMO3aKiItoueHrue (MHIYKTUBHOE, NEAYKTUBHOE M MO aHAJOTUHU) U JIeJaTh
BBIBOJIBI;

7) yMeHHue co3aaBaTh, IPUMEHATh U IPeoOpa30BbIBATh 3HAKU U CUMBOJIbI, MOJEIN

U CXEMBI I pelIeHus] y4eOHBIX U MO3HaBaTEIbHBIX 33/1a4;

8) cMbIciioBOE uTeHHE (YMEHHE HAXOAWTh B TEKCTe TpeOyemyro mHbopMaiuio (B
COOTBETCTBHH C LIEJIIMU CBOEU AEATEIBbHOCTH); OPUEHTUPOBATHCS B COAECPIKAHUM TEKCTA,
NOHUMAaTh IEJOCTHBIA CMBICI TEKCTa, CTPYKTYpUPOBaTh TEKCT; YCTAHABIUBATH
B3aMMOCBSI3b OIHMCAHHBIX B TEKCTE COOBITUMH, SIBICHHM, MPOIECCOB; PE3IOMUPOBATH
TJIaBHYIO HJCI0 TEKCTa; MpeoO0pa3oBbIBaTh TEKCT, «IEPEBOMAS» €ro B JPYTyIO
MOJAIBHOCTh, HHTEPIPETHUPOBATh TEKCT (XYIOXKECTBEHHBII M HEXYAO0KECTBEHHBIN);
KPUTHUYECKHU OLICHUBATh COJIepKaHue U POopMy TEKCTa);

KommyHnukatusubie YV /|

0) yMeHHe  OpraHW30BBIBATH  Y4eOHOE€  COTPYAHHYECTBO ¥  COBMECTHYIO
JESTENBHOCTh C YYHTENIEM W CBEPCTHUKAMH; paboTaTh WHIWBUIYAIbHO W B TPYIIIE:
HAXOJUTh OO0IIee perieHne U pas3peniaTh KOHMOIUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIIUN
1 yu€Ta UHTEpECOB; (POPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAMBATh CBOE MHEHUE;

10) yMeHHE OCO3HAHHO WCIIOJIb30BaTh PEUYCBBIC CPEJICTBA B COOTBETCTBUU C
3a/1auel KOMMYHUKAIIMU JUIsl BBIPAKEHHS CBOMX UYBCTB, MbBICIIEM M MOTPEOHOCTEH;
IJIAHUPOBAHUSI U PETYJSIUMU CBOEU JAESTEIbHOCTH; BIAJEHUE YCTHOM U MHUCbMEHHOMN
PEUYbI0, MOHOJIOTUYECKOW KOHTEKCTHOM PEUbIO;

11) bopMupoBaHHEe W pPa3BUTHE KOMIICTCHTHOCTH B OO0JIACTH WCIIOJIb30BaHMUS
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHoJoruil (nanee UKT— komneTeHuun);



3. IlpeameTHbIe Pe3yJibTATHI OCBOEHHS NMPOrPAMMBbI:

Ilnanupyembie pe3y/ibTaThl M3Y4YeHHs Y4eOHOI0 nmpeaMera

1) bopmupoBaHue NpeACTaBICHUI 0 MaTEMATUKE KaK O METOJI€ TO3HAHUS
JNEHCTBUTENBHOCTH, MTO3BOJISIIOLEM OMKUCHIBATh U U3y4YaTh PeasIbHbIE IPOLECCHI U
SIBJICHUS :

OCO3HAHME POJIM MAaTEMATUKH B pa3BuTuU Poccuu u mupa;

BO3MOKHOCTh MPUBECTU MPUMEPHI U3 OTEYECTBEHHON U BCEMUPHON UCTOPUU
MaTeMaTU4YeCKUX OTKPHITUN U UX aBTOPOB;

2) pa3BUTHE YMEHUN paboTaTh C y4eOHBIM MaTEMaTHUYECKUM TEKCTOM (aHAJTU3UPOBATh,
U3BJIEKATh HEOOXOUMYI0 HH(OPMAIKIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOU MBICIIU C
IPUMEHEHHEM MaTeMaTHUYEeCKON TEPMUHOJIOTUN U CUMBOJIMKH, TTIPOBOJIUTH
KJaccuuKaIm, JOrnyeckrue 000CHOBAHMUS, 10KA3aTENbCTBA MATEMATHUECKUX
YTBEPIKICHUN:

ONepUpPOBaHUE OHATUSIMH: MHOKECTBO, AJIEMEHT MHOXKECTBA, TOJIMHOKECTBO,
PUHAJIICKHOCTD, HAXOXKICHUE TIepeceueHus, 00beIMHEHUS TIOJMHOKECTBA B
MPOCTEUIIINX CUTYAIIHSIX;

pElIeHNEe CIOKETHBIX 3ala4 Pa3HbIX TUIIOB HA Bce apu(MeTHUUECKHUEe JIeHCTBUS;
NpUMEHEHHE CIoco0a MOMCcKa pelieHus 3a/1auu, B KOTOPOM PacCyKJIEHUE CTPOUTCS OT
yCIIOBUS K TPEOOBAHUIO WM OT TPeOOBaHUS K YCIOBHIO;

COCTaBJICHHUE TJIaHa PEIICHUs 3a/1a4H, BbIJICJICHHE ITATlOB €€ pelIeHUs, MHTepIIpeTaIus
BBIYHCIIMTENBHBIX PE3YJIBTATOB B 33J]a4€, UCCIEAOBAHUE MMOTYYEHHOTO PEIICHUS 3a/1a4H;
HaXOXKJICHHE MPOLEHTA OT YUCJIa, YHCIIA 110 MPOLEHTY OT HEr0, HAaXOXKIAEHU S
IPOLIEHTHOTO OTHOLLIEHUS ABYX YHCEJI, HAX0XKIEHUS MTPOLIEHTHOTO CHUKEHUSI WU
IPOLIEHTHOTO NOBBIIICHUS BEJIMUNHBIL;

pelnieHne JOrnYecKuX 3a1ay;

3) pa3BuTHE NPEACTABICHHI O YUCIIE U YUCIOBBIX CUCTEMAX OT HATyPaJIbHBIX 110
NENCTBUTENIBHBIX YUCEN; OBJIaJCHUE HABbIKAMH YCTHBIX, TUCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYMCICHUI:

OTepUpOBaHUE TOHATUSAMH: HATYpPATbHOE YUCIIO, 1IEJI0€ YUCIIO0, OOBIKHOBEHHAs POOH,
JeCATUYHAS IPOOb, CMEIIAHHOE YHUCII0, PAIMOHAIEHOE YHCIIO0, UPPAIIMOHATIBHOE YHCIIO;
MCITIOJIb30BaHUE CBOMCTBA YHCEI U 3aKOHOB apu(PMETHUECKHUX OTepalliii ¢ Y CIaMU TIPH
BBITTOJIHEHUU BBIYNCIICHU;

HCTOJIb30BaHUE MPU3HAKOB JIEIMMOCTH Ha 2, 5, 3, 9, 10 nipu BBINMOJHEHUN BBIUUCICHUN U
pelieHnuy 3aaay;

BBITIOJIHEHUE OKPYTJICHHS YHCENl B COOTBETCTBUH C MPABUIIAMU;

CpPaBHEHHUE YHCET;

OLICHMBAHME 3HAUYEHHUS KBaJAPATHOTO KOPHS U3 MOJOKUTEIHHOTO 1IEJIOr0 YHCHA;

4) oBNaICHNE CUMBOJIBHBIM SI3BIKOM alTeOphI, MPUEMAMU BBITIOTHEHUS TOXKIECTBEHHBIX
npeo0pa3oBaHUil BEIPAKCHUM, PEIICHHS YPAaBHEHUN, CUCTEM YPaBHEHHI, HEPABEHCTB H
CUCTEM HEPAaBEHCTB; YMEHHS MOJICITUPOBATH PEabHBIC CUTYAIINH Ha SI3bIKE alIreOphl,
HCCIIEIOBATh MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM ammapara aiareopsl,
MHTEPIPETUPOBATD MOTYyUYCHHBIA pe3yNbTarT:

BBITIOJIHEHUE HECIIOKHBIX MPE0OPa30BaHUM IS BBIUUCICHUS 3HAYEHUM YHCITIOBBIX
BBIpaXKEHU U, COJEPKAIINX CTEIICHHU C HATYypaJIbHBIM MOKa3aTelIeM, CTEIIEHHU C LEIbIM
OTPHULIATENIbHBIM MOKA3aTelIeM;

BBITIOJIHEHUE HECJIOKHBIX MPE0OPa30BaHUM LENbIX, APOOHO PALIMOHAIBHBIX BBIPAXKEHUM



Y BBIPAKEHUH C KBaIpaTHBIMU KOPHSAMHM; PACKPBIBATH CKOOKH, IPUBOAUTH MOJJOOHbBIE
cllaraeMble, UCI0JIb30BaTh (POPMYJIbI COKPAILIEHHOTO YMHOKEHUS;

pelIeHNEe JTMHEWHBIX U KBAIPATHBIX YPABHEHNN U HEPABEHCTB, YPABHEHUN U HEPABEHCTB,
CBOJSILIMXCS K JINHEWHBIM WIHM KBAJIPATHBIM, CHCTEM YPAaBHEHUN U HEPABEHCTB,
M300paKeHNE PEIICHUI HEPABEHCTB M UX CUCTEM Ha YHMCIOBOM MPSMON;

5) oBiagieHne CUCTEMOM (PYHKIMOHAIBHBIX TOHSITHH, pa3BUTHE YMEHUS UCIIOIb30BATh
(GyHKIMOHAIBHO-TpadruuecKre NpeCTaBICHU U1l PELICHUS Pa3TuYHbIX
MaTeMaTUYECKHUX 3a1ad, I OIUCAHUs U aHaju3a PeajbHbIX 3aBUCUMOCTEN:
OIPEAEIICHUE TOJIOKEHUA TOYKU 10 €€ KOOpAUHATaM, KOOPAUHATHI TOUKH I10 €€
II0JIO’KEHUIO Ha IUIOCKOCTH;

HaX0XJAeHHE Mo rpaduKy 3HaYeHUH PyHKIMU, 00JACTH ONpeAesIeHUsl, MHOKECTBA
3HauYEHUH, HyJel (QYHKIMH, TPOMEKYTKOB 3HAKOMIOCTOSIHCTBA, TPOMEKYTKOB
BO3pacTaHus U yObIBaHUS, HAMOOJIBIIETO U HAUMEHBIIETO 3HAUCHUS (DYHKIIUY;
nocTpoeHue rpapuka TMHEHHON 1 KBapaTUUYHON G YyHKIUIA;

ornepupoBaHue Ha 0a30BOM YpPOBHE MOHSATUSIMU: MOCIEA0BATENbHOCTD, apu(MeTHYECKAs
[Iporpeccusi, FreOMETpUIECKas IPOrpeccus;

UCIIOJIb30BaHNE CBOMCTB JIMHEWHON U KBAaJIpaTUYHOU (DYHKIMI U UX TpadUKOB NpU
pElIeHUH 3324 U3 APYTUX YYEOHBIX MPEIMETOB;

8) oBiaJieHue MTPOCTEHIIIMMU CITIOCOOAMU MIPEICTABIICHUS U aHAJIN3a CTATUCTUYECKUX
JTaHHBIX; (POPMHUPOBAHUE MPEACTABICHUN O CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B
peaNbHOM MUPE U O Pa3IUYHBIX CIOCO0aX UX U3YUYEHHUS, O TPOCTEHIIINX BEPOSITHOCTHBIX
MOJIEJISIX; Pa3BUTHE YMEHUI U3BJIeKaTh MHPOPMAIIHIO, IPEACTABICHHYIO B Ta0JINIaX, Ha
auarpammax, rpaukax, OnuchbiBaTh U aHAJIM3UPOBATh MACCUBBI YNCIIOBBIX JAHHBIX C
IIOMOILBIO MOAXOAIINX CTATUCTUYECKUX XaPAKTEPUCTUK, UCII0JIB30BATh IIOHUMAaHUE
BEPOSITHOCTHBIX CBOMCTB OKPYKAIOLIUX SBJICHUHN IIPU IPUHATUN PELICHUN:
(opMupoBaHUE NPEACTABIECHUS O CTATUCTUUECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH
CIIy4aiHOT'O COOBITHS;

pelleHne IpoCTeNINX KOMOMHATOPHBIX 3a/1a4;

OIpeIeJICHNE OCHOBHBIX CTATUCTUUECKUX XapPAKTEPUCTUK YHCIOBBIX HAOOPOB;
OLIEHMBaHUE U BBIYMCIECHUE BEPOSTHOCTU COOBITUS B IPOCTENIINX CIyUasx;

HaJIN4Me IPEACTABICHUSA O POJIU IPAKTUYECKH TOCTOBEPHBIX U MAJIOBEPOSATHBIX
COOBITUH, O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSIX;

YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKH, ITIOJTyYCHHBIC B
IIPOLIECCE PELICHUS NIPUKIIAHON 3aa4M, U3yUCHUS PEATIbHOTO SBICHUS;

9) pazBuTHE YMEHUI NPUMEHATH U3YUEHHBIE IOHATHUS, PE3YJIBTAThI, METObI IS
peleHns 3a1a4 IPaKTUYECKOro0 XapaKkTepa v 3a/1ad U3 CMEXHBIX JUCHHUILINAH C
HCIT0JIb30BAaHUEM IIPH HEOOXOAUMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KOMIIBIOTEPA,
IIOJIB30BATHCS OLEHKOW U MPUKUIKON IPU NMPAKTUYECKUX pacyeTax:

pacIO3HaBaHNE BEPHBIX U HEBEPHBIX BBICKA3BIBAHUM;

OLICHUBAHME PE3YJIbTATOB BHIYMCIICHUH ITPU PELICHUN ITPAKTUYECKUX 3a/1a4;
BBIITOJIHEHUE CPABHEHUS YUCEN B PEAIBHBIX CUTYaLUsX;

HCIIOJIb30BAHUE YUCIIOBBIX BBIPAKEHUHN IPH PELICHNUH NTPAKTUYECKUX 3a1a4 U 3a7a4 U3
JOPYTuX y4eOHBIX IPEIMETOB;

pelIeHre MPAaKTUYECKUX 3a/1a4 ¢ IPUMEHEHUEM MPOCTEHIINX CBOUCTB (PUryp;
BBITIOJIHEHUE MPOCTEHIINX MOCTPOECHUM U U3MEPEHU HAa MECTHOCTH, HEOOXOAUMBIX B
peaTbHOM KU3HU;



BbINyCKHMK HAy4YUTCs B 8 Kj1acce (4J1s1 UCNI0JIb30BAaHUS B NOBCEAHEBHOM )KU3HU U
oGecnevyeHUsI BO3MOKHOCTH YCNEIIHOT0 NPOJ0/LKEeHUS 00pa30BaHUA Ha 6a30BOM

ypOBHe)
JJieMeHThI TEOPUH MHOKECTB 1 MATEeMaTHYEeCKOM JIOTUKH

e OnepupoBaThb Ha 0a30BOM YpOBHE® IIOHATHAMM: MHOYECTBO, DJIEMEHT
MHOECTBA, MOJIMHOXKECTBO, MPUHAJIJICIKHOCTB;

® 33/1aBaTh MHOXECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

® HaXOJWTh IMEepeceueHue, OObEANHEHUE, IMOAMHOXKECTBO B MPOCTEUIINX
CUTYaIusX;

e onepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMU: OIIpeieIeHUe, akcuoMa, Teopema,
JI0Ka3aTeIIbCTBO;

® MPUBOJIUTH TMPUMEPHl W KOHTPIPUMEPHI JUISI TOATBEPKHEHHUS  CBOMX
BBICKa3bIBaHHUI
B noBceaHeBHOM KU3HU M NIPU U3YYEHUHU APYTUX NMPeIMETOB:

® UCIOJNB30BaTh TrpaduuecKkoe TMPEJCTaBICHUE MHOXKECTB JJIA ONMUCAHUS
peabHBIX MPOIECCOB U SIBJICHUH, TIPU PEIICHUU 33/1a4 IPYTUX yUYeOHBIX MPEIMETOB
Yucaa

e OrnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUAMH: HATypaJlbHOE YHCIIO, IIEJI0e
YUCJI0, OOBIKHOBEHHAsI JPOOb, ACCATUYHAS JPOOb, CMEIIaHHAas JIPoOb, PaIlMOHAIBHOE
9HUCII0, apu(PMETHIECKHUIN KBaAPAaTHBIA KOPEHB;

® UCIIOJB30BaTh CBOMCTBA 4YWCEN W TpaBWiIa JEWCTBHN TNPU BBINOJIHEHUH
BBIUMCJICHUM;

® CNOJIb30BaTh MPU3HAKUA JeIuMocTd Ha 2, 5, 3, 9, 10 mpu BBIOJTHEHUH
BBIYMCIICHUH 1 PELICHUU HECJIOKHBIX 3a/1a4;

®  BBINOJIHATH OKPYTJICHUE PAllMOHAIBHBIX YMCEN B COOTBETCTBUU C MPABUIIAMU;

® OIICHMBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO L[EJIOT0 YNUCIIA;

® pacrno3HaBaTh pallMOHAIBHbBIC U UPPALIMOHAJIBHBIC YHUCIIA;

® CpaBHHUBATh YUCIIA.
B noBce1HeBHOI KMU3HU M IPHU U3YYEHHH APYTUX MPEAMETOB:

® OILICHUBATh PE3YJbTAThl BEHIYUCICHUHN MIPU PEIICHUHU MPAKTUUECKUX 3aaY;

®  BBINOJIHATH CPABHEHHUE YUCEI B pEAIbHBIX CUTYaALIUX;

® COCTaBJISITh YUCJIOBBIC BRIPAXKEHHUS MIPU PEIICHUHN MPAKTUUYECKUX 3a]1ad U 3a/1a4
W3 APYTUX Y4EOHBIX MPEIMETOB
To:kaecTBeHHbIE IPe0OPA30BAHMS

e BEIOTHATE HECIOXKHBIE MPEeoOpPa30BaHUSA IS BBIYKHCICHUS 3HAYCHHM
YUCJIOBBIX BBIPA)KCHUH, COACPKAIIUX CTEIEHU C HATypaJdbHBIM MOKa3aTeIeM, CTEIICHH C
1IeJIBIM OTPHUIIATEIBLHBIM MMOKa3aTeeM;

® BBIMNOJHATH HECJIOXHbIE MPEOoOpa30BaHUs I1IEJIBIX BBIPAKEHUNU: PACKPHIBATH
CKOOKM, IPUBOJINTH TIOJIOOHBIC ClIaracMbic;

1 3neck u nanee — pacno3HaBaTh KOHKPETHEIE IIPUMEPHI OOIMX IIOHATHIA 110
XapaKTEPHBIM MTPU3HAKAM, BBIITOJIHATH AEHCTBUS B COOTBETCTBUM C ONPENCIICHUEM U
MPOCTEHIIMMU CBOMCTBAMHU MOHSTHI, KOHKPETU3UPOBATh MPUMEPAMU 00IINE

IIOHATHAA.



® UCIOJb30BaTh (POPMYJbI COKPAIIEHHOTO YMHOXEHHUS (KBaJApaT CYMMHBI,
KBaJpaT pPa3HOCTH, PA3HOCTh KBAAPATOB) [JIsl YHPOILUEHHUS BBHIYUCICHUN 3HAYCHUU
BBIPAKCHUU;

® BBHINOJIHATH HECJIOXKHBIE MPEeoOpa3oBaHUsl APOOHO-IMHEHHBIX BBIPAXKCHUN U
BBIpaKCHUU C KBAJPATHBIMU KOPHSIMH .

B noBceHeBHOM KU3HU M NIPU U3YYEHUH APYTUX NMPeAMETOB:

® [IOHUMATh CMBICII 3aIIMCH YUCJIa B CTAHJIAPTHOM BUJIE;

® ONEpUPOBATH HA OA30BOM YPOBHE MOHSATUEM «CTAaHIAPTHAS 3aMUCh YUCIIaY
YpaBHeHUS ¥ HEPABEHCTBA

e OmnepupoBaTb Ha 0a30BOM YpOBHE TMOHSATHSIMU: PABEHCTBO, YHCIIOBOE
PaBEHCTBO, YpPaBHEHUE, KOPEHb YPAaBHEHHUS, PEIIICHUE YPaBHEHUS,

® TIPOBEPSATH CIPABEIJIUBOCTh YHCIOBBIX PABCHCTB;

® pemiaTh CUCTEMbI HECIIOKHBIX TUHEWHBIX YPaBHEHUH;

® TIPOBEPSTH, ABJISCTCS JIU JAaHHOE YHUCIIO PEIICHUEM ypaBHEHUsI (HEPABEHCTBA),

® pemiaTh KBaJpaTHBIC YpaBHEHUS 10 GOPMYJie KOPHEH KBaJpaTHOT'O YPaBHEHHUSI.
B noBceaHeBHOM KU3HU M NPU U3YUYEHHUHU PYTUX MPeIMETOB:

® COCTaBIsATH W peniaTh JIMHEWHbIE ypaBHEHUS TMPU pEIICHWU 3ajad,
BO3HHMKAIOIINX B IPYTUX YUECOHBIX MPeIMETax
DyHKUUHA

® HaxOJUTh 3HAYCHUE (PYHKIIUH 11O 33JaHHOMY 3HAUYCHUIO apTYMEHTA,

® HaxXxOAWTh 3HAYEHHE apryMeHTa 10 3aJaHHOMY 3HAY€HHUIO (YHKIIMU B
HECJIOKHBIX CUTYaIHSIX;

® OMpeAeNiaTh MOJIOKEHHE TOUKH MO €€ KOOpAUHATaM, KOOPAUHATHI TOUKH MO €&
MOJIOKEHHUIO HAa KOOPAUHATHOM MIIOCKOCTH;

e 10 rpa@uKy HaXOAWTH O0JACTh OMpEAeNeHUs, MHOXKECTBO 3HAUEHUU, HYIU
(GYHKIIMU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pAacTaHWsl U yObIBaHWS,
HanOoJIbIlIee M HAUMEHBIIIEE 3HaUYeHUS (PYHKIINH;

e cTpouTh rpaduk TUHEHHON PYHKIINU;

® TIPOBEPSTh, SBISETCA JU JaHHBIA Tpaduk TpadukoM 3amaHHOW (YHKIIUU
(JIMHEHOM, 00paTHOM MPOMOPIIMOHATBEHOCTH);

e ompeAensaTb NPUOMMKEHHBIE 3HAYCHUS KOOPAWHAT TOYKUA TIEPECEUCHUS
rpadukoB ¢ yHKITHIA;

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX MPeIMETOB:

® JCTONB30BaTh TpadUKH pPEATbHBIX MPOIECCOB W  3aBUCUMOCTEH s
OTIpEJICIICHNs] WX CBOMCTB (HAaWOOJNbIIME W HAUMEHBIIUE 3HAYCHUS, TPOMEKYTKU
BO3pacTaHusi W yObIBaHWs, OOJACTH TOJOKUTEIBHBIX W OTPHUIATCIBHBIX 3HAYCHUN U
T.IL.);

® JCTOJB30BATh CBOMCTBA TUHEHHOW QYHKIINM U €€ TpaduK Mpu PelIeHUH 3a7a9
U3 IPYTUX Y4eOHBIX TPEAMETOB
CraTucTHKa M TeOpHsl BEPOATHOCTEN MOCTABUTH MOCJ€e TEKCTOBBIX 3a/1a4, KAK C
COJlePKAHNH.

e lMeTh mpeACTaBIE€HHE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOATHOCTH
CIIy4aitHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

e pemiaTh MNPOCTEHIIME KOMOMHATOPHBIE 3a/laud  METOJIOM MPSIMOTO U
OpraHHU30BaHHOIO Mepedopa;

® TIPEICTaBIAThH JAHHBIC B BUJIE TAOJIHII, TUarpamMm, TpaduKos;



e yyTaTh UHQPOPMAIMIO, TPEACTABICHHYIO B BHUJAE TaOJUIBI, JUarpaMMBbl,
rpaduxa;

® ONpEENATh OCHOBHBIC CTATUCTUYECKHUE XapaKTEPUCTUKU YHUCIOBBIX HAOOPOB;

® OIICHUBATH BEPOSITHOCTH COOBITUS B MPOCTEUIIINX CIydasix;

® UMETh MPEJICTABICHUE O POJIM 3aKOHA OOJBIINX YHUCENI B MACCOBBIX SIBICHUSX.
B noBce1HeBHOI KM3HU U NP U3YUYEHHH APYTUX MPeIMETOB:

® OIICHUBATh KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

® UMETh NPEACTABICHUE O POJIM MPAKTUUECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX
COOBITHI;

® CpaBHUBATh OCHOBHBIE CTATUCTUYECKHE XAPAKTCPUCTUKHU, ITOJYYCHHBIC B
MPOIIECCE PEIICHUS NPUKIIAIHON 3a/1a4i, U3YUEHUs PeaTbHOTrO SIBICHUS,

® OIICHUBATh BEPOSITHOCTh PEAIBHBIX COOBITUA U SBJICHUH B HECIO0XHBIX
CUTYyalUsIX
TexcToBbBIE 3a7a4H

e Pemate HECHOXHBIE CIOKETHBIE 3aJa4M  pa3HbIX TUIIOB HA  BCE
apudMeTHIEeCKHe JeUCTBUS;

® CTpPOWUTH MOJCNIb YCIOBUS 3a1aud (B BUJE TaOJUIIbI, CXEMbI, PUCYHKA WIH
yYpaBHEHUA), B KOTOPOM JaHbl 3HAUYEHUS ABYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIUYUH, C
LEJIbI0 TTIOMCKA PELICHUS 3aa4u;

® OCYIIECTBISITh CHOCOO TOWCKA PEIICHHS 3a7adyd, B KOTOPOM PAaCCYXKIEHUE
CTPOUTCS OT YCJIOBHSI K TpPeOOBAaHHUIO WM OT TPEOOBAHUS K YCIIOBHUIO;

® COCTaBJIATH IUIAH PEUICHUA 3a0a4H;

®  BBIJICJATH ATAIbl PEIICHUS 3a/1a4H;

® UHTEpPIPETUPOBATh BBIUHMCIUTEIIBHBIE PE3YJIbTaThl B 3aJaye, HCCIEI0BATh
NOJIYYEHHOE PEIICHUE 3a/1a4u;

® 3HATh PA3TMYHUE CKOPOCTEH OOBEKTa B CTOSIYEH BOJE, MPOTHUB TEUYECHHS M II0
TEYEHUIO PEKHU;

® pemiaTh 3aJla4M Ha HaXO0KJIEHUE YaCTH YKCJia U YHCIIa 110 €ro YacTH;

e pemaTh 3aJayd pa3HBIX TUMOB (Ha paboOTy, HAa TOKYNKH, Ha JBW)KCHHE),
CBSA3bIBAIOIINX TPU BEJIMUMHBI, BBIACIATh 3TU BEJIMUYUHBI U OTHOLICHUS MEXKy HUMU;

® HAXOAWUTh IPOLUEHT OT YHWCIA, YHUCJIO II0 IPOLEHTY OT HEro, HaxOJIWUTh
MMPOLEHTHOE CHU)KEHUE WIIA MPOLIEHTHOE MOBBIIIECHNUE BEJINYNHBI,

® pelaTh HECIOXKHBIE JOTHYECKUE 3aa4l METOJIOM PACCYKICHUN.
B noBcexHeBHOM KU3HU U NIPHU U3YYEHHH APYTUX MPEAMETOB:

® BBIJBUraTh THUIOTE3bl O BO3MOXHBIX MPEACIbHBIX 3HAYEHUSX HMCKOMBIX B
3a/1a4ue BEJIMYMH (JI€7aTh MPUKUIKY)
HUcTopust MaTeMaTHKHU

e OnuchiBaTh OTJENbHBIC BbBIJAIOIIMECS PE3YNbTaThl, IOJYUYEHHBIE B XOJE
pPa3BUTHA MaTEMATUKHU KaK HAyKH;

® 3HAaTh MPUMEPbl MAaTEeMaTHYECKUX OTKPBITUA M WX aBTOPOB, B CBA3U C
OTEYECTBEHHON U BCEMUPHON UCTOPHUEH;

® [IOHUMMATh POJIb MATEMATHKHU B pa3BUTUM Poccun
MeToabl MaTeMaTUKH

e BriOupaTh noaXoAsuid U3yYEHHbIM METOJ JJI PEUICHUU U3YYEHHBIX THUIIOB
MaTeMaTH4eCKUX 3a/1a4;



e [lpuBoguTh mpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKpY’KAIOLIEU
JNENCTBUTEIIBHOCTU U IIPOU3BEICHUAX UCKYCCTBA.

BBINYyCKHUK NOJIyYUT BO3MOXKHOCTh HAYyYUThCA B 8 Ki1acce AJ14 o6ecrie4eHu s
BO3MO>KHOCTH YCIIENIHOT0 NPOA0/LKEHHSI 060pa30BaHUA Ha 6a30BOM U YIJ1y6JIEHHOM
YPOBHSAX
DJieMeHThbI TEOPUU MHOKECTB H MATEMATHYECKOI JTOTHKH

e Onepuposamv® nomamuamu: OnpeoeieHue, MHOICECME0, XaApaKmepucmuKu
MHOJCECMa, JleMeHm MHOJICeCmed, nycmoe, KOHeuHoe U OeCKOHeUHOe MHOMCECMEO,
NOOMHONCECMB0, NPUHAOJIEHCHOCHIb, BKIIIOUEHUE, PABEHCINBO MHONCECE,

® U300padcameb MHONCECMBA U OMHOUIEHUE MHONCECME C HOMOWbIO KDPY208
Dunepa;

® onpedenimv NPUHAOTIEIHCHOCMb INeMEHMA MHONCeCmay, 00beOUHeHU U
nepeceuenur) MHONCeCma,

®  3a0a8amb MHONCECMBO C NOMOWDBIO NEPEeyUCIIeHUs IIEMEHMO8, CI0BECHO20
ONUCAHUSL,

® onepuposamv NOHAMUAMU: BbICKA3bIBAHUE, UCMUHHOCbL U  JIOHCHOCHD
BbICKA3LIBAHUSL, OMPUYAHUE BbICKA3LIBAHUL, ONepayull HAO 8bICKA3bIGAHUAMU. U, UTU, He,
VCII08HbIE BLICKA3LIBAHUS (UMNIUKAYUL),

®  CMpoOUmMb 8bICKA3LIBAHUS, OMPUYAHUS BbICKAZLIBAHULL.

B noBceqHeBHO¥ KM3HU M TP M3YyYeHHH APYTUX MPEAMETOB:

®  CMpoums YenouKu yMo3aKIoUeHUll Ha 0CHOBe UCNOIb308AHUSL NPABGUTL TOUKU,

®  UCNONB308AMb MHONCECMBA, ONEPAYUU C MHONCECMBAMU, UX 2cpaghuyueckoe
npeocmasienue 0Jisi ONUCAHUSL PeAlbHbIX NPOYECCO8 U A8NeHU
Yucaa

o  Onepuposamsv NOHAMUAMU. MHONCECMBO HAMYPATbHLIX YUCET, MHONCECMBO
Yenvix yuceil, MHONCECMBO PAYUOHAILHLIX YUCE, UPPAYUOHATbHOE YUCTO, K8AOPAMHbLLL
KOpeHb, , 2ceoMempudeckds UHMepnpemayus HamypaibHbulX, YeavlX, pPayUOHAIbHLIX,
yucen;

®  NOHUMAMb U OOBACHAMb CMBICI NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOJHAMbL  GbLIYUCIHEHUS, 6 MOM HUcle C UCHOAb308AHUEM NPUEMOB
PAYUOHATILHBIX BbIUUCTCHUL,

®  BBLINOJHAMb OKPY2IEHUE PAYUOHAILHBIX YUCE]L C 3A0AHHOU MOYHOCMbIO;

®  CPasHUBAMb PAYUOHANbHBIE U UPPAYUOHATbHBIE YUCILA,

®  npPeoCcmasisimeb PAYUOHAIbHOE YUCIO 8 BUOe OeCAMUYHOU OpodU

®  Ynopsaoouusamsv UYUCId, 3ANUCAHHblE 8 BU0e OObLIKHOBEHHOU U OeCAMUYHOU
opoou,

o naxooums HOJ/[ u HOK uucen u ucnonvzosams ux npu peuieHuu 3a0ad.

B noBceqHeBHOM KM3HU M TP U3YYEeHUH JAPYTUX NPEIMETOB:

® NpuMeHAmb  NpAsuld  NPUOTUNICEHHBIX  BbIYUCIEHUU  Npu  peuleHuu
NPaAKmu4eckKux 3a0ay u peuleHuu 3a0ay 0py2ux y4eOHbvlx npeomemos;

2 351ech U janee — 3HaTh ONpe/ieIeHUe IOHATHS, YMETh HOSACHATH €0 CMBIC],
YMETh UCIIOJIb30BATH IMOHATHE U €TI0 CBOMCTBA MPU MTPOBEICHUN PACCYKICHUN,

A0Ka3aTCjabCTB, pCHICHUHU 3a1a4.



®  GLINOHAMbL  CPAGHEHUE  De3YIbmamos  6bIYUCTIeHUU  Npu  peuleHuu
NPAKmMu4ecKux 3a0ay, 8 Mmom 4ucie NPUOIUNCEHHBIX BbIYUCTIEHULL,

®  COCMasIAMb U OYEeHUBAMb YUCIOBbLE BbIPAIICEHUS NPU PeUleHUU NPAKMUYEeCKUX
3a0a4 u 3a0ay u3 opyeux y4eOHulX npeomemos,

®  3anuUcbleamMv U  OKPY2IAMb YUCIOBble 3HAYEHUS PealbHblX GelUYUH C
UCNONIL30BAHUEM PAZHBIX CUCEM USMEPEHUs
ToxaecTBeHHBIE IPE0OPa3oBaAHNS

e Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHbIM HOKA3ameseM, cmenenu
C YenblM OompuyamenbHblM NOKA3Ameaem,

®  GbINOHAMb NPEOOPA308AHUS YENbIX BbIPANCEHU: O0euUcmeus ¢ 0OHOUIeHAMU
(cnooicenue, @vluumaHue, YMHOJCEHUE), OeUCmeuss ¢ MHO20UIeHAMU (CNOJCeHUe,
8bIYUMAHUE, YMHONCEHUE),

®  GBINOJHAMb PA3IONCEHUE MHO2OUJIEHO8 HA MHONCUMENU OOHUM U3 CHOCO0OO08:
8blHECEHUe 3a  CKOOKY, 2pPYNNUPOBKA, UCNONb308aAHUE  (POPMYL  COKPAUEHHO20
VMHOICEHUSL,

®  guldessimb K8AOpam CyMMbl U pA3HOCMU OOHOUJICHOB,

®  PACKIAOLIBAMb HA MHOMCUMENIU KBAOPAMHDBIL  MPEXUILIEH;

®  BBINOJHAMb NPeodPA3068AHUA BbIPANCEHUL, COOEPAHCAUUX CMENEHU C YeablMU
OMpUYAMeNbHbIMU NOKA3AMENAMU, Nepexooums Om 3anuci 8 eude CMeneHu ¢ YelblM
ompuyamenbHblM noKasameiem K 3anucu 8 guoe opoou,

®  GbINOIHAMD npeobpazosanus OpOOHO-PAYUOHANBHBIX 8bIPANCEHUIL!
cokpawenue Opobdell, npugedenue ancebopaudeckux 0pobdell K 0dwemy 3HaAMeHamelo,
clodicerue, YMHOJICe e, OelleHue aneeopauyeckux opoobeli, 803eedenue aleedpaudecKkoll
OpoOU 8 HAMYPATLHYIO U YEVI0 OMPUYAMETbHYIO CINEeNenb,

®  BbINOJHAMb NPeobPA3068AHUSA BbIPANCEHUL, COOEPHCAUSUX KBAOPAMHblE KOPHU,

® guldensaimb K8AOpam CyMMbl UIU PAZHOCMU O8YUleHd 6 BblPANCEHUSX,
cooeparcaujux K8aopamule KOpHU,

®  BBINOJIHAMb NPeoOPA308AHUS BBIPANCEHU, COOEPHCAUSUX MOOYTb.

B noBceqHeBHOM KM3HU U TP U3YyYeHUH JAPYTUX NPEIMETOB:

®  GLINOJHAMb NPeoOPaA308aHus U Oelucmeus ¢ YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOapmHoOM 8uoe;

®  GLINOJHAMb NPeodPA30BAHUS  ANCeOPAUUECKUX BbIPANCEHUL NpU  peuleHuu
3a0ay 0py2ux yueOHblX npeomMemos
YpaBHeHUS U HEPABEHCTBA

o  Onepuposamv NoHAMUAMU. YPABHEHUE, KOPEHb YPABHEHUS, PABHOCUTbHbIE
ypaeHeHus, 001acmeb onpeoeienus: YypasHeHus (cucmemsl YpaeHeHUll),

® pewams JIUHelHble YPAGHEHUS U YPABHEHUS, CB00UMble K JUHEUHbIM C
NOMOWBIO MOACOECMBEHHBIX NPE0OPA306AHUI

® pewams KEAOpamHvle YPAGHEHUS U YPABHEHUs, C800uUMble K K8AOPAMHbBIM C
NOMOWBIO MOACOECMBEHHBIX NPE0OPA306AHUI

® pewamsb OpoOHO-TUHElIHbIE YPAGHEHUS,

pewiams ypasnenus uda X" =a;

® pewiamv YpPAagHeHUs CHOCOOOM DA3NIONCEHUS HA MHOMCUMENU U 3aMeHbl
nepemeHHouU,

® peuwiamv TUHElHble YPAGHEHUS C NAPAMEMPAMU,

®  peuiamv HeCI0JCHbIEe KAOPAMHble YPAGHEHUs C NAPAMEMPOM,



®  peuiamv HeCI0JHCHbIE CUCMEMbL TUHEUHbIX YDABHEHUU C NapamMempamu;

®  peuiamv HeCI0JCHbIE YPABHEHUS 8 YeblX YUCTAX.

B noBceqHeBHON KM3HU M NIPHU U3YyYeHUH JAPYTUX MPEAMETOB:

® cocmasnimu U peuiamsv JTUHeliHble U K8aopammuvle YPAaGHeHUsl, YDAGHEeHUs, K
HUM C800AUeCs], CUCEMbl TUHEUHbIX YPAGHEeHUU NPU peuleHuu 3a0ayd Opyaux yueOHbIX
npeomemos,

®  GbINOJIHAMb OYEHKY NPABOON0000Us Pe3ylbmamos, NoAY4aemMvlx npu peulenuu
JIUHEUHBIX U K8AOPAMHBIX YPAGHEHUU U CUCMEM JUHEUHbIX VPAGHEeHUU Npu peuleHuu
3a0a4 Opyeux yueOHvIX npeomMemos,

® guibUpamb CcOOmMEemMcmeylwue YpasHeHus, Ui Ux — cucmemvl, OJd
COCMAsNeHUs MamemMamuieckou Mooeiu 3a0aHHOU PeanbHOU CUMYayuu Uiy NPUKIAOHOU
3a0aqu,

® yMemb UHMEPNPEeMmuposamsv HOAYUYEeHHbI NpU peueHUuu YpPaeHeHus, Uil
cucmemsl pe3yibmam 6 KOHMeEKCme 3a0aHHOU peaibHOU CUmyayuu uiu NpuKiaoHou
3a0aqu
DOyHKUUHA

o  Onepuposams NOHAMUAMU. QYHKYUOHALLHASA 3A8UCUMOCTNb, PYHKYUS, 2PAPUK
@yHKyuu, cnocobvl 3a0anusi QYHKYuU, apeymeHm u 3HadeHue @GYHKyuu, o00.1acmo
onpeoenenuss U MHONCECMBO 3HAYEeHUU @YHKYuu, HyIu QYHKYUU, NpoMedcymKu
3HAKONOCMOSHCMBA, MOHOMOHHOCMb (DYHKYUU, YEMHOCb/HeUEMHOCMb OYHKYUU,

o cmpoumbs 2pa@uku JIUHEUHOU, 0OPAMHOU HPONOPYUOHATILHOCMU, (QYHKYUU
8UOA: y:a+L, y=~x, y=%x, y=|x;

X+b

cocmasnams ypagHeHUus NPAMOU NO 3A0AHHBIM YCILOBUAM: NPOX0Ooswell yepes 08e

MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0osujell uepes OAHHYIO MOUKY U

napanieibHou OAHHOU NPAMOU;

® uccredosamov QyHKYUio no eé epapuxy;

®  HAXOOUMb MHOMCECMBO 3HAYEHUl, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU DYHKYUU,

B noBceqHeBHOM KM3HU M TIPU U3yYeHHUHU APYTUX NPeIMEeTOB:

®  UWLIIOCMPUPOBANb C HOMOUWDBIO 2PAPUKA PeanbHYI0 3A8UCUMOCTb UL NPOYECC
N0 UX XapaKmepucmuKam,
TexcToBbI€ 32124

o Pewams npocmule U CIOJCHbIE 3aA0a4U PA3HLIX MUNO8, A MAKdyHCe 3a0ayu
NOBbIUEHHOU MPYOHOCTU,

®  UCNONB308AMb PA3HBIE KPAMKUE 3aNUCU KAK MOOEIU MEeKCMO8 CIIONCHBIX 3a0ay
0J151 NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHUs 3a0auy,

®  pazuuames Mooeib MeKCma u MoOoelb peuleHus 3a0adu, KOHCMpPYuposams K
OOHOU MOOeNU PEeUeHUsl HECTONCHOU 3a0adul pasHvle MOOelU MeKCcma 3a0adu,

®  3HAMb U NPUMEHAmMb 00a cnocoba noucka peulerus 3aoad (om mpebdosaHus K
VCI0BUIO U OM YCI08USL K MPpeDbOoB8aHUI0);

®  M00enuposams paccyHcoenuss npu NOUCKe peuleHus 3a0ad ¢ noMowblo 2pag-
cxemol,

®  gul0eNAMb SMANbl Ppeulenusl 3a0a4u U COOEPHCAHUe KAt 0020 Smand;



® yMemb 6blOUPAMb ONMUMANLHBIL MemOoO peuwleHus 3a0auu U O0CO3HABAMb
8b100p Memooa, pPAccMampuéams paziuyHvle Memoobl, HAXOOUMb pPA3Hble peuleHus
3a0auu, eciu 803MONCHO,

®  AHATU3UPOBAMb 3AMPYOHEHUS NPU PeUleHUU 3a0ay,

®  GLINOHAMbL  PA3IUYHble — NPeodpazosaHusi  NPeodoNCeHHOU  3adayul,
KOHCMPYUpO8ams HO8ble 3a0ayu U3 OAHHOU, 8 MOM YUcie oopammbie;

®  UHMEPNPemuUpPO8ams GLIYUCIUMETbHbIE Pe3yIbmamul 8 3adaye, UCCIe008amy
NOJYy4YeHHoe peulerue 3a0a4u,

®  GHATUBUPOBAMb BCEBO3MOIICHbIE CUMYAYUU B3AUMHO20 PACHONONCEHUS O8YX
00beKMOo8 U USMEHEeHUe UX XAPAKMEPUCMUK NPU COBMECIHOM OBUNCEHUU (CKOPOCHb,
8pems, paccmosiHue) npu peweruu 3a0ay Ha 08UdiceHue 08yX 00beKmo8 KaK 8 OOHOM,
Mmax u 8 NPOMUBONOJIONCHBIX HANDPABICHUSX,

®  UCCe0068amb 8CEBO3MONCHbIE CUMYAYUU NPU PEUEeHUU 3A0aY HA 08UICEHUE NO
peKe, paccmampueams pazHvle CUCHeMbl OMCc4éma;

® peuiams pazsHooOpaA3HbLE 3A0AUU KHA YACTUY,

® peuwams U 000CHOBLIBAMb C80€ peuleHue 3a0a (8blOesimb MAmMemMamuyecKyio
OCHOBY) HA HAXOJCOEHUEe YACU YUCIA U YUCLA NO €20 YACMU HA OCHO8e KOHKDEMHO20
cmbleaa Opoou,

® oco3Hasamv U OOBACHAMb  UOCHMUYHOCHb  3a0a4¥  PA3HbIX — MUNOS,
CBAZBIBAIOWUX MPU BETUHUHBL (HA pabOmy, HA NOKYNKU, HA O8UJICEHUE). 8blOeNsmMb dMu
BEIUYUHBL U  OMHOWEHUS MeXNCOYy HUMU, NPUMEHAMb UX HpU peuleHuu 3a0ad,
KOHCMPYUposams coOOCmeeHHbvle 3a0a4 YKA3AHHbIX MUN08,

pewams  3a0ayu  HA NPOYEHMbl, 6 MOM HUCKe, CLONCHbIE NPOYEHMbL C

000CHOBANUEM, UCNOIL3YSL PA3HLIE CHOCODbL;

® pewams JocudecKue 3a0adu PA3HLIMU CROCODAMU, 8 MOM Yucie, ¢ 08YMs
onokamu u ¢ mpemst O10KaMu OAHHBIX C NOMOWbIO MAOIUY;

® pewamv 3a0a4u NO KOMOUHAMOPUKE U Meopul 8eposimHOCHmeEl HA OCHO8e
UCNOIb30BAHUSL U3YYEHHBIX MEMOO08 U 000CHOBLIBAMb PeUuleHUe;

®  peuams HeCI0XHCHbIe 3a0ayl N0 MAMEMAMUYECKOU CMamucmuKe;

® 061a0emMb  OCHOBHLIMU — MEMOOAMU  PeuleHus  CIOJHCeMHbIX — 3a0ay.
apugmemuyeckutl,  arcedopaudeckui,  nepebop  BAPUAHMOS,  2eOMeMPUYECKUll,
epagpuueckuil, NPUMeHsIMs UX 8 HOBbIX NO CPABHEHUIO C U3YUYEHHIMU CUMYAYUSIX.

B noBceaHeBHOM KU3HU M TIPU U3YUYEHHUH APYTUX MPeIMETOB:

o gblOCIAMb NPU PeueHUul 3a0ay XapaKmepucmuKky paccmampusaemoil 8 3a0ade
cumyayuu, OmiuYHble OMm peaibHblX (me, O0om KOMOpbIX abcmpacuposaniucs),
KOHCMPYUPOBAMb HOBbLE CUMYAYULU C YYUEMOM IMUX XAPAKMEPUCTUK,

® peuwamv U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE DPACCMOMPEHUS PealbHbIX
cumyayuil, 8 KOmopuvlx He mpedyemcs MOYHbIU BbIYUCTUMENbHBLI PE3)Ibmam,

® pewiamv 3a0a4u HA O0BUJICEHUe NO peKe, PACCMAMPUBAs DA3Hble CUCTEeMbl
omcyema
CraTucTHKA U TeOpHsl BepPOSITHOCTEl

o  Onepuposams noHsmusMu: cmoadoyamole U Kpy2ogvle Ouazpammvl, madiuysl
OaHHbIX, CcpedHee apupmemudeckoe, MeOUaHda, Haubovuiee U HAUMEHbULEe 3HAYEHUS]
8bI00OPKU, pPA3ZMAX B6bIOOPKU, OUCHEPCUs U CMAHOAPMHOe OMKIOHeHuUe, CHyY4auHasn
UBMEHYUBOCTD,



® u3gIeKamv UHDOpMAayuro, NPeoCmasieHHyro 8 madIuyax, Ha Oudazpammax,
epacghukax;

® cocmasnsimo madaUuUYsl, CMPOUmMs OUACPAMMbL U 2PADUKU HA OCHOBE OAHHBIX,

® onepupogamsv NOHAMUAMU: CIYYAUHBIN ONbIM, CIVUAUHbIL 86100p, UCNbIMAHUE,
NeMeHmapHoe Ciyyainoe coovimue (Ucxoo), Kiaccuieckoe onpeoeieHue 8eposimHocmu
CYYAUH020 coObIMUs, Onepayuu Hao CAY4atuHbIMU COOLIMUAMU,

® npedcmasiamos UHGOPMAYUIO C NOMOWBIO KPY208 Diiepa;

® pewiamv 3a0ayu HA GbLIYUCIEHUE BEPOSIMHOCMU C HOOCYEMOM KOIu4ecmed
8APUAHMOB C NOMOWBIO KOMOUHAMOPUKU.

B noBceqHeBHO KM3HU M NIPHU M3YyYeHHUH APYTUX MPEAMETOB:

® u38neKamv, UHMEPNpemuposams U  Npeoopazoevieamsv  UHGOpMayuo,
npeocmasieHHy0 8 mabauyax, Ha OUaspammax, papurax, ompaxcarowyro ceoucmea u
Xapaxkmepucmuxu peaibHblX RpoYyeccos U s8ieHull,

® onpedenamv cmamucmuieckue Xapakmepucmuxku 6blOOpOK No maodauyam,
ouazpammam, 2pagukam, 6bINOJIHAMb CPABHEHUE 8 3ABUCUMOCMU Om Yelu peuleHus
3a0aqu,

®  OYeHUBAMb 8EPOSMHOCIb PEeAlbHbIX COOLIMULL U ABTEHULL
HUcropust MaTeMaTUKHU

o Xapaxmepuzosamv  6KIAO  GbLOAIOWUXCS  MAMEMAMUKO8 6  pazeumue
MamemMamuKu U UHbIX HAYYHLIX obacmell;

®  NOHUMAamb poib Mamemamuxy ¢ pazeumuu Poccuu
MeToabl MAaTEMATUKH

o Ucnonv3zys uzyueHuvle Memoovl, NPO8OOUMb O0KA3AMENIbCMEO0, BbINOIHAMD
onposepoicenue,

® Bwioupamb u3zyyeHHvle Memoobl U UX KOMOuHayuu Ol peuleHus
MamemamuiecKux 3a0ay;

®  UCNOIBL308AMb MameMamuyeckKue 3HaHUs 018 ONUCAHUS 3AKOHOMEePHOCmell 8
OKpYyHcarouel 0eticmeumebHOCmu U NPOU3BE0eHUSX UCKYCCMEa,

® NpuUMeHAmb  HNpocmeluiue  NpoSPAMMHbIEe  CPeoCcmed U INeKMPOHHO-
KOMMYHUKAYUOHHbBIE CUCMEMbL NPU PeUleHUU MameMamuyeckux 3a0ady.
BbINyCKHUK Hay4YHUTCs B 7-9 KJ1accax (AJ/151 UCNIOJIb30BaHMS B IOBCEJHEBHOM XKU3HU
U oGecrneyeHUs1 BO3MOXKHOCTH YCIEUIHOT0 NPOJ0/DKEeHUs1 06pa30oBaHMs Ha 6a30BOM

ypOBHe)
JJieMeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

e OnepupoBaThb Ha 0a30BOM YpOBHE® TIOHATHAMM: MHOXKECTBO, 3JIEMEHT
MHOECTBA, MOJAMHOXKECTBO, MTPUHAJICKHOCTD;

® 33/1aBaTh MHOECTBA NIEPECUHUCIICHUEM UX DJIEMEHTOB,;

® HAXOJUTh TMEpeceueHue, OObEeIUHEHHUE, TOAMHOXKECTBO B MPOCTEHIIUX
CUTYalUSIX;

3 351ech U fanee — paco3HABaTh KOHKPETHBIE HIPUMEPHI OOLIMX HOHATHUIA 110
XapaKTEPHBIM ITPU3HAKAM, BBIITOJHATH AEHCTBUS B COOTBETCTBUM C ONIPEAECICHUEM U
MPOCTEHIIMMU CBOMCTBAMHU MOHSTHI, KOHKPETU3UPOBATh MPUMEPAMU 00IINE

IIOHATHAA.



e onepupoBaTh Ha 0A30BOM YPOBHE MOHSTHUSIMU: OINIpEJeiIeHUE, aKCuoMa, Teopema,
JI0Ka3aTeNIbCTBO;

® MPUBOJIUTH TMPUMEPHl W KOHTPIPUMEPHI JUIsi TOATBEPKHEHUS CBOMX
BBICKA3bIBAHUM
B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU JPYTUX MPeIMETOB:

® UCIONB30BaTh Trpaduyueckoe TMPEJCTABICHUE MHOXKECTB [IJII  OINHCAHUS
peabHBIX MPOIECCOB U SIBJICHUHN, TIPU PEIICHUU 3a/1a4 IPYTUX yUeOHBIX MPEIMETOB
Yucaa

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSAMH: HATypaJlbHOE YHUCIO, IIEJI0e
YUCJI0, OOBIKHOBEHHAsI JApPOOb, AecCATUYHAs JpoOb, CMelIaHHasl JIpoOb, pallMOHAIBHOE
YUCII0, apu(PMETHIECKUIN KBaIPATHBIA KOPEHB;

® UCIIOJB30BaTh CBOMCTBA YHMCEN W TpaBWia JEWCTBUN TNpPU BBINOJIHEHUH
BBIYMCJICHUM;

® CNOJIb30BaTh MPU3HAKUA JeIUMOCTH Ha 2, 5, 3, 9, 10 npu BBIOJTHEHUU
BBIYHCJICHUHN U PEIICHUN HECIIOKHBIX 3a/1a4,

®  BBHINIOJIHATH OKPYTJICHHE PAIIMOHAIBHBIX YUCET B COOTBETCTBUU C TIPaBUJIaMU;

® OILICHMBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO L[EJIOT0 YHUCIIA;

® pacrno3HaBaTh pallMOHAIbHBIC U UPPAILIMOHAIIBHBIC YHUCIIA;

® CpaBHMBATh YHUCJIA.
B noBceaHeBHOM KU3HU M NIPU U3YYEHUHU APYTUX NMPeIMETOB:

® OILICHUBATh PE3YJbTAThl BEBIYMCICHUN TPU PEIICHUM TPAKTUYECKUX 33/1aY;

®  BBINOJIHATH CPABHEHUE YUCEI B pEAIbHBIX CUTYaLUSX;

® COCTaBJISITh YUCJIOBBIE BBIPAXKEHHUS MIPU PEIICHUHU MPAKTUUYECKUX 3a]1ad U 3a/1a4
U3 JIPYTUX y4eOHBIX TPEIMETOB
To:xknecTBeHHbIE IPEe0OPA30BAHMS

e BrIMOTHATE HECIOXKHBIE MPeoOpa3oBaHUS ISl BBIUMCICHHUS 3HAYCHUU
YUCJIOBBIX BBIPAXKCHUH, COAEpKAIMX CTEIEHU C HATypaJIbHBIM MOKAa3aTeJIeM, CTEIICHH C
L[EJIBIM OTPHUIIATEIILHBIM MTOKa3aTeIeM;

® BBHINIOJIHATH HECJIOXKHBIE MPEOOpa30BaHMS IIEJIBIX BBIPAXKEHUN: PACKPHIBATH
CKOOKHM, IMPUBOJIUTH MOJIOOHBIC ClIaraeMbic;

® HCIIOJB30BaTh (OPMYJIbI COKPAIICHHOTO YMHOXCHHS (KBaapaT CYMMHI,
KBaJ[paT Pa3HOCTH, PA3HOCTh KBaApaTOB) JJIs YIPOIICHUS BBIYHUCICHUN 3HAYCHUU
BBIPAKCHUU;

® BBHINIOJHATH HECJIOXKHBIE TPEeoOpa3oBaHUS JAPOOHO-IMHEHHBIX BBIPAKCHUN H
BBIPAKEHUH C KBaIPATHBIMU KOPHSIMH .
B noBcexHeBHOI KM3HU M IPHU U3YYEHHH APYTUX MPEAMETOB:

® [IOHMMAaTh CMBICJI 3alIMUCH YHCJIA B CTAaHAAPTHOM BHJIC;

e OIepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTaHAAPTHAS 3aMMUCh YUCIIay
YpaBHeHUS U HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YpPOBHE TOHATHSIMH: PABEHCTBO, YHCIIOBOE
PaBEHCTBO, ypaBHEHWE, KOPEHb YpPaBHEHMS, PpEIICHHWE YpaBHECHHUS, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIICHNE HEPABESHCTBA,

® MPOBEPSTH CMPABEITNBOCTH YNCIOBBIX PABEHCTB U HEPABCHCTB,;

e peliarh JUHEWHBIE HEPABEHCTBA W HECJIOXHBIE HEPABEHCTBA, CBOJSIIUECS K
JIMHCHUHBIM;

® pellaTh CUCTEMbI HECTOKHBIX JIMHEWHBIX YPAaBHEHUM, HEPABEHCTB;



® [POBEPSTH, ABIAETCS JU JaHHOE YHCIIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);

e pelaTh KBaJpaTHbIE YpaBHEHUS MO (OpMyJie KOPHEN KBaJpaTHOTO ypaBHEHHUS,

® U300pa)kaTh PELICHUS HEPABEHCTB U X CUCTEM Ha YHMCIOBOM MPSMOH.
B noBcegHeBHOM KU3HHU M IIPU U3YYCHHUHU APYITHX MPEeIMETOB:

® COCTaBIATh W peulaTh JIMHEWHBIE YPaBHEHHMS INPU pELICHWM 3a71ad,
BO3ZHUKAIOIIUX B IPYTUX y4EOHBIX IpeIMETax
DyHKUUH

® HaxOAWTh 3HAUCHHUE PYHKIUU MO 33JaHHOMY 3HAYEHHUIO apIyMEHTa;

® HaxOAWTh 3HAYEHHE aprymMeHTa IO 3aJaHHOMY 3HAauYeHUI0 (QYHKIUH B
HECJIO)KHBIX CUTyalUAX;

® ONpENENATH MOJ0KEHUE TOYKH M0 €€ KOOPAUHATAM, KOOPAUHATHI TOYKH IO €€
MOJIOKEHNIO HA KOOPAUHATHOM MJIOCKOCTH;

e 10 rpa@uKy HaXOAUTh OOJACTH OMpENENeHUs, MHOXKECTBO 3HAUEHUW, HYIIU
(YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, NMPOMEXYTKH BO3pacTaHus W YOBbIBaHUA,
HauOoJbIIee U HAMMEHbIIIEe 3HAUCHUS (PYHKIUU;

® CTPOUTH IpadUK JIUHEHHON QYHKIINH;

® TpPOBEPATh, SABISETCS JU JaHHBIM Tpaduk rpapukoM 3agaHHOW (YHKIUU
(JTuHEeNHOM, KBaIpaTUYHOM, 0OpATHON MPOTIOPIIMOHATIBHOCTH);

e omnpeAensaTb NPUOIMKEHHBIE 3HAUYCHHUS KOOPJIMHAT TOYKU TIE€peceueHus
rpadukoB G yHKIIHIA;

e omnepupoBaTb Ha 0a30BOM ypOBHE HOHATHUAMM: IOCJIEIOBATENbHOCTD,
apudmMeTnyeckas Iporpeccusi, reoMeTpuuecKas porpeccus;

e pemate 3aJadyd Ha IPOrPECCHUU, B KOTOPBIX OTBET MOXKET OBITh IOJIy4YEH
HETNOCPEICTBEHHBIM MOICYUETOM Oe3 mpUMeHeHus! GopMyIl.

B noBceHeBHOM KU3HU M NIPU U3YYEHHUH APYITUX NPeIMETOB:

® CIIOJIb30BaTh TIpadUKM peanbHbIX IMPOLIECCOB M  3aBUCUMOCTEH  Jis
ONpe/eNICHUs] WX CBOMCTB (HAauMOOJBIIME W HAUMEHBIINE 3HAYEHUS, MPOMEKYTKH
BO3pacTaHUsl M YObIBaHMSA, OOJACTH IOJIOKUTEIBHBIX U OTPULATENIHBIX 3HAYEHUH U
T.IL.);

® HCIIOJh30BaTh CBOMCTBA JIMHCHHOW (YHKIIUHU U €€ rpaduK MPU PEIICHUH 3a/1a4
U3 IpYyrux y4eOHBIX PEIMETOB
CraTncTHKa M TeOpPUsl BEPOSITHOCTEH IMOCTABUTH MOCJE TEKCTOBBIX 32124, KaK €
COJepPIKAHNH.

e lIMerp mpencCTaBICHHE O CTATUCTUYECKUX XapaKTEPUCTHUKAX, BEPOSATHOCTH
CIIy4aliHOTO COOBITHS, KOMOMHATOPHBIX 3aJ1a4ax;

e pemares IpocTedmue KOMOWHATOpHbIE 3aJa4yd METOAOM MPSMOIo H
OpraHHU30BaHHOIO Mepedopa;

® MpEACTaBIATH JAaHHBIE B BUJIE TAOIUII, TUarpamm, rpaukoB;

e yyTaTh HH(OPMALMIO, TPEACTABICHHYIO B BHUAE TaONULbI, IUArPAMMBI,
rpaduka;

®  ONpeaeNsITh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTHKHU YHCIOBBIX HAOOPOB;

® OLICHUBATh BEPOATHOCTH COOBITHS B IPOCTEUIIUX CIyYdasX;

® UMETh NPEACTABICHUE O POJIM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SBJICHUSIX.
B noBcegHeBHOM KU3HU M IIPU U3YYEHHUHU APYITHX NPeIMETOB:

® OLICHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJOM Nepedopa;



® HMETh NPEACTABICHUE O POJIM MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX
COOBITHI;

® CpaBHUBATh OCHOBHBIE CTATUCTUYECKHE XAPAKTEPUCTUKHU, ITOJYYECHHBIC B
MPOLECCE PEMICHUS] TPUKIIATHON 3a/1a4M, U3YUCHHS PEATbHOTO SIBIICHUS,

® OIICHUBATh BEPOSITHOCTh PEAIBHBIX COOBITUA U SABJICHUH B HECIOXHBIX
CUTYyalUSX
TexkcToBbBIC 321241

e Pemare HECHOXHBIE CIOKETHBIE 33Ja4d  pPa3HbIX THUIIOB HAa  BCE
apupMeTHIeCKue JeUCTBUS;

® CTpPOUTH MOJACNb YCIOBUS 3a1aud (B BUAE TaOJUIbI, CXEMbl, PUCYHKA WIH
ypaBHEHHUS), B KOTOPOM JaHbl 3HAYCHUS JIBYX W3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C
LEJIBIO TIOMCKA PEILICHUS 3a]1a4u;

® OCYIIECTBIISITh CHOCOO TMOMCKA PEIICHMS 3aJadyd, B KOTOPOM pacCCyXICHUE
CTPOUTCSI OT YCJIOBUS K TpeOOBAHUIO UK OT TPeOOBAaHUS K YCIIOBHIO;

® COCTaBJISTH IUIAH PEUICHUS 33a/1a4H;

®  BBIJICJISTH ATalbl PEIICHUA 3a]1a4H;

® UHTEPHPETUPOBATH BBIYMCIUTEIbHBIE pE3yJbTAaThl B 3ajadye, HUCCIEA0BaTh
MOJIyY€HHOE PEIICHUE 3a/1a4u;

® 3HATh pa3IU4YUEe CKOPOCTEH OOBEKTa B CTOSYCH BOJIC, NMPOTHUB TEUEHUS U TIO
TEUEHUIO PEKHU;

® pemaTh 3aJ1a4M Ha HaXO0KJIEHUE YaCTH YKClia U YHCIIa 110 €ro YacTy;

e pemaTh 3aJayd pa3HBIX TUMOB (Ha paboTy, HAa TOKYNKH, Ha JABWKECHHE),
CBA3BIBAIOIINX TPU BEJIMUUHBI, BBIJEIATh 3T BEJIMYUHBI U OTHOLICHUS MEXK]y HUMU;

® HaxOIWTh NPOLEHT OT YHCJIA, YHCJIO IO MPOLUEHTY OT HEro, HaxOIWUTh
NPOLIEHTHOE CHUKEHUE WJIU MTPOLICHTHOE TOBBIIIEHUE BETUYUHBI;

® pelaTh HECIOKHBIE JJOTUYECKUE 3a1a4l METOJIOM PACCYKICHUM.
B noBcegHEeBHOM KU3HU U NIPU U3YyYeHUH IPYTUX NPeIMETOB:

® BBIJBUraTh THUIOTE3bl O BO3MOXXHBIX INPEAEIIbHBIX 3HAYEHUSX HMCKOMBIX B
3a7a4e BEJIMUMH (JIeJ1aTh IPUKHUIIKY )
HUcropust MaTeMaTHUKH

e OnuceiBaTh OTIEIbHBIE BBIJAIOIIUECS PE3YJbTAThl, MOJIYYEHHBIE B XOJI€
pa3BUTHUA MaTEMATUKHU KaK HAyKH;

® 3HAThb MpPUMEPbl MAaTEMaTUYECKUX OTKPBITUA M HUX aBTOPOB, B CBA3U C
OT€YECTBEHHON U BCEMUPHOMN UCTOPHUEH;

® [IOHUMMAaTh POJIb MATEMATHKHU B pa3BUTUH Poccun
MeToabl MaTEMAaTHKH

e BpiOupaTh MOAXOMAMNNA U3YICHHBIA METOJ JJIS PEIICHUH W3YYCHHBIX THUIIOB
MaTeMaTH4eCKUX 3a]1a4;

e [lpuBoguTh mpUMEpPHl MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEM B OKpPYKarollen
JNEUCTBUTEIIBHOCTU U MPOU3BEACHUAX UCKYCCTBA.

BbINYyCKHMK MOJIyYUT BO3MOXKHOCTb HAYYHUThCS B 7-9 KJjaccax A/ o6ecnevyeHus
BO3MO>KHOCTH yCIENIHOT0 NPOAO/LKEHUSI 00pa30BaHUA Ha 6a30BOM U YyIIyGJIEHHOM
YPOBHAX

JJIeMeHTHI TEOPHUH MHOKECTB M MATEMATHYECKOM JIOTUKH



e  Onepuposamv* nonsmusmu: onpedenenue, meopema, aKkCuOMda, MHONCECMEO,
XapakmepucmuKku  MHONCECm8d, dJeMeHm MHOJNCecmed, nycmoe, KOHeUHOoe U
OeckoneuHoe MHOHCeCE0, NOOMHOMNCECTBO, NPUHAONIEIHCHOCb, 8KII0UEHUE, PABEHCNEO
MHOJCECm8,

® u300padxcamv MHOJCECMEA U OMHOUEHUE MHONCECME C HOMOUWbI0 KpPY208
Dunepa;

® onpedenimv NPUHAOIEHCHOCHb INeMEHMA MHONCeCmay, 00beOUHeHUr U
nepeceueHur0 MHOMCeCms,

®  300a8amMb MHONCECMBO C NOMOUWbIO NEPEeqUCTeHUS D]IeMEHMO8, ClO8ECHO20
ONnUCanusl;

® onepupogamv NOHAMUAMU. BbICKA3bIBAHUE, UCMUHHOCMb U  JOHCHOCHD
BbICKA3bIBAHUS, OMPUYAHUE BbICKAZLIBAHUL, ONepayuu Hao 8blCKA3bIBAHUAMU. U, UTU, He,
VCII08HbIE BLICKA3LIGAHUS (UMNIUKAYUL),

®  CMpOUmMb 8bICKA3LIBAHUS, OMPUYAHUS BbICKAZLIBAHULL.

B noBceqHeBHO KM3HU M IPHU M3YYeHHUH APYTUX MPEIMETOB:

®  CMpoums YenouKu yMo3akaoueHUll Ha 0CHOBe UCNOIb308AHUSL NPAGUTL TO2UKU,

®  UCNONBL308AMb MHONCECMBA, ONEPaAyuU C MHOMCECMEAMU, ux epaguueckoe
npedcmasiienue 01 ONUCAHUS PealbHbIX NPOYeCcco8 U A61eHULL
Yucaa

o  Onepuposamv NOHAMUAMU: MHOICECMBO HAMYPANbHBIX YUCEN, MHOMCECHBO
Yenvlx ducei, MHOMCECMB80 PAYUOHAIbHBIX YUCe], UPPAYUOHATIbHOE YUCTO, KBAOPAMHbLll
KOpEHb, MHOMCECME0 OelUCMBUMENbHbIX YUCEIIO0, 2e0OMempPUdecKds UHmMepnpemayusl
HamypaibHbIX, YeavlX, PAYUOHAILHBIX, OeliCMBUMENbHBIX YUCEel,

®  NIOHUMAmb U OOBACHAMb CMbICI NOZUYUOHHOU 3aNUCU HAMYPATILHO20 YUCLA,

®  GLINONIHAMbL  GLIYUCIEHUSA, 6 MOM 4YUCIe C UCNOJIb308AHUEM NPUEMOS
PAYUOHATILHBIX BbIYUCTEHU,

®  GbINOJIHAMb OKPY2leHUe PAYUOHATILHBIX YUCE C 3A0AHHOU MOYHOCMbIO,

® CPABHUBAMb PAYUOHANbHBIE U UPPAYUOHATIbHBIE YUCA,

®  pedcmasiams payuoOHaiIbHOe YUCIO 6 8Ude 0eCAMUUHOU OpooU

® ynopsaoouusams HUCIA, 3aNUCAHHblE 8 GUde OOBLIKHOBEHHOU U 0eCAMUYHOU
opoou,

o naxooums HOJ/[ u HOK uucen u ucnonvsosams ux npu peuienuu 3a0ay.

B noBceqHeBHOM KM3HU M TP U3YyYEHUH JAPYTUX NPEIMETOB:

® NpuMeHAmb  Npasulad  NPUOTUNCEHHBIX  BbIYUCIEHUU  Npu  peuleHuu
NPAKMUYECKUX 3a0ay U peuenuu 3a0ay Opyaux y4eoHvix npeomemos;

® GLINONHAMbL  CPABHEHUe  pe3yIbmamod  GbIYUCIEHUU  NpU  peuleHuu
NPAKmMuyecKux 3a0ad, 8 mom yucie NPUOIUNCEHHBIX BbIYUCTECHUL,

® COCmMasnsimv U OYEHUBAMb YUCI08bLE BbIPANCEHUS NPU PeueHUU NPAKMUYECKUX
3a0ay u 3a0a4 u3 Opy2ux yueOHvlx npeomemos;

® 3anucwigamv U OKpPY2IaAmMb YUCIO8ble 3HAYEHUS PEealbHblX 6elUYUH C
UCNONb308AHUEM PAZHBIX CUCHIEM USMEPEHUS.

4 31eck U janee — 3HaTh ONpe/eIeHNUE HOHATHS, YMETh IIOSCHATH €r0 CMBICII,
YMETh UCIIOJIb30BATH IMOHATHE U €TI0 CBOMCTBA MPU MTPOBEICHUN PACCYKICHUN,

A0Ka3aTCJIbCTB, pCUHICHUHU 3a1a4.



ToxkaecTBeHHBIE IPE0Opa3oBaAHNS

o  Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3amenem, cmenenu
C YenbiM OmpuYameIbHulM NoKa3amenem;

®  GLINOJHAMb NPeoOPA30BAHUS YENbIX BbIPANCEHUU: O0eUCmBUs ¢ OOHOYIEeHAMU
(cnoocenue, @vlyumanue, YMHOMCEHUE), OeUCmBUs C MHO2OUJIeHAMU (CllodceHue,
gbluUmMane, YMHoMCeHue),

®  GLINOJHAMb PA3NONHCEHUE MHO20YNEHO8 HA MHOMNCUMENU OOHUM U3 CNOCODO08:
8blHecenue 3a  CKOOKY, 2pYNNUpo8Kd, UCNONb308aHUe (HOPMYL  COKPAUWEHHO20
VMHOMCEHUSL,

®  gblOeNAMb K8AOPAM CYMMbL U PA3HOCIU OOHOUNEHO8,

®  PACKIAObIBAMb HA MHONCUMENU KBAOPAMHBIL MPEXUIEH,

®  GLINOJHAMbL NPEeO0OPA30BAHUSL BLIPANCEHUL, COOEPAHCAWUX CMENneHU C YeablMu
OMPUYAMENbHLIMU NOKA3AMEAMU, Nepexooums Om 3anucu 8 gude CmeneHu ¢ Yeibim
OMpUYamenbHbiM NoKazamenem K 3anucu 8 guoe opoou,

®  GLINOJIHAMD npeoopazoeansl OpPOOHO-PAYUOHATLHBIX BbIPANCEHUN!
cokpawenue Opobdeil, npugeoenue anceopaudeckux 0poodell K 0Owemy 3HAMeHameo,
ClodiceHUe, YMHOJICeHUe, OelleHue aneeopaudeckux opoobell, 8036edenue aneeopaudeckoll
OpooU 8 HAMYPATLHYIO U YETVI0 OMPUYAMETLHYIO CIENeHb,

®  GLINOJHAMb NPEOOPAZOBANUSL BLIPAINCEHUT, COOEPACAUUX KBAOPAMHbBLE KOPHU,

® gvloenAmb KEAOpam CyMMbl UIU PA3ZHOCMU OBYYIEHA 6 GbIPAICEHUSX,
cooeparcauux Keaopammuvle KOPHU,

®  GLINOJHAMb NPEOOPAZOBAHUSL BLIPANCEHUT, COOEPHCAUUX MOOYTb.

B noBce1HeBHOIi :KU3HH M TPH U3YYEHHH IPYTUX MPeIMETOB:

®  GLINOHAMbL NPeodPA308aHUss U OelcmBUs C YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOAPMHOM BUOE;

®  GLINOJHAMbL NPeodPA308AHUL  ANEOPAUUECKUX BbIPAJNICEHUU NPU  PeuleHUU
3a0a4 Opyeux yueOHvIX npeomMemos
YpaBHeHUs U HEPABEHCTBA

o  Onepuposamv NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb YPAGHEeHUs,
pellerue HepageHcmed, PASHOCUNbHbIE YPABHeHUs, 001acmb onpedenienus YPAaGHeHUs!
(Hepasencmaa, cucmemvl YPAGHEHUIL UIU HEPABEHCMNE),

® pewams JauHeliHble YPAGHEHUSl U VPAGHEHUS, CB00UMble K JUHEUHbIM C
HOMOWBIO MOACOECMBEHHBIX NPEOOPA308aAHUIL;

® pewams KEAOpaAmMHvle YPAGHEHUS U VPABHEHUS, C800UMble K K8AOPAMHBIM C
HOMOWBIO MOACOECMBEHHBIX NPE0OPA3068aAHUIL;

® pewams OPOOHO-TUHEUHbIE YDABHEHUSL,

® pewams npocmeuvwiue UPPAYUOHANIbHLIE  VYPAGHEHUSA  BUOA f(x)=a,

JE()={a(x);

e pewams ypasHenus éuoa X" =a;

® pewiamv YPAGHEHUS CHOCOOOM pA3JIONCEHUS HA MHONCUMeENU U 3aMeHbl
nepemMeHHouU,

®  UCNONL308AMb MEMOO UHMEPBANo8 Ol peuleHus yeilx U OpPoOHO-
PAYUOHATILHBIX HEPABEHCME,

® peuwiamv JUHELHble YPAGHEHUS U HEPABEHCMBA C NapaAMempamu;

®  peuamv HeCl0HCHbIE K8AOPamHble YPAGHEeHUs C NAPAMEMPOM,




®  peuiamv HeCI0JCHbIEe CUCMEMbL TUHEUHbIX YPAGHEHUI C NapamMempamu;

®  peuiamv HeCI0JCHbIE YPABHEHUS 8 YeblX YUCTAX.

B noBceqHeBHON KM3HU M NIPHU U3YyYeHUH JAPYTUX MPEAMETOB:

® cocmasnimu U peuwiamsv JUHelHble U Keaopammubvie YPAGHeHUsl, YPAGHEeHUs, K
HUM C800AUecs], CUCMEeMbl JTUHEUHbIX YPAGHEeHUll, HepageHcme Npu peulieHuu 3a0ad
Opyeux yueonvix npeomemos;

®  GbINOJIHAMb OYEHKY NPABOON0000Us Pe3ylbmamos, NoAY4aemMvlx npu peulenuu
JIUHEUHBIX U K8AOPAMHBIX YPAGHEHUI U CUCEM JTUHEUHbIX YPAGHEHUN U Hepa8eHCmE npu
peuieHuu 3a0ay 0py2ux y4eOHbix npeomemos,

® guIbUpamb COOmMBemMCcmeylujue YpasHeHus, HepagenHcmed UlU UX CUCHEMb,
01 COCMABNIeHUsI MAMeMamuideckou Mooenu 3d0aHHOU peanbHOU CUumyayuu uiu
NPUKIAOHOU 3a0ayu;

® yMemb UHMEPNPEeMmuposamv  HOAYYEeHHbl NpU  peueHuu  YpasHeHus,
HepaseHcmea Ulu CUCmeMbl pe3yibmam 6 KOHmeKCme 3d0aHHOU pPeaibHOU CUmyayuu
UU NPUKTIAOHOU 3a0a4u
DOyHKUUHA

o Onepuposams NOHAMUAMU. PYHKYUOHAILHASA 3A8UCUMOCTNL, PYHKYUS, 2PAPUK
@yHKyuu, cnocobvl 3a0anusi QYHKYuU, apeymeHm u 3HadeHue @GyHKyuu, o0oaacmo
onpedenenuss U MHOJNCECMBO 3HAYeHUll (QYHKYyuu, HyI QYHKYUY, npomMedCcymru
3HAKONOCMOSHCMBA, MOHOMOHHOCMb (DYHKYUU, YEMHOCb/HeUEMHOCMb OYHKYUU,

o cmpoums epaghuku  AUHEUHOU, KeadpamuyHou  QYHKyuil, 0Opamuou
NPONOPYUOHATLHOCU, (DYHKYUU 8U0A: Y =a+ % sy =%, y=3x, y=|x;

® Ha npumepe KBAOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeoOPaA308aHUs
epauxa gynxyuu Y=F(X) o1 nocmpoenus epaguxoe ¢ynxyuii y = af (kx+b)+c;

® cocmasiaimov YpasHeHus: NPAMOU NO 3A0AHHbIM VCIO08UAM. NPOXooawell uepes
06e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, HNPOX0OoAwjel uepe3 OaHHYI MOYKY U
napanienbHou OaHHOU NPAMOU;

® uccredosamov yHKYUio no eé epapuxy;

®  HAXO0OUMb MHOMCECMBO 3HAYEHUl, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMAEA,
MOHOMOHHOCIU K8AOPAMUYHOU DYHKYUU,

® onepuposamv  NOHAMUAMU.  NOCAEO08AMENLHOCMb,  Apu@MemuiecKkas
npo2peccusi, 2e0MempuiecKds NPocpeccus,

®  peuwiamsv 3a0a4u Ha APUGMeMUUECKYIO U 2e0MEeMPULECKYI0 NPOZPECCUIO.

B noBceqHeBHOM KM3HU M P U3YyYEHUH JAPYTUX NPEIMETOB:

®  UWLIIOCMPUPOBAMb C HOMOUWDBIO 2PAPUKA PeanrbHYI0 3A8UCUMOCTb UL NPOYECC
N0 UX XapaKmepucmuKam,

®  UCNONBL308AMb CBOUCMBA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU peuleHuu
3a0ay u3 Opyeux y4eoHvlx npeomemos
TexkcTOBBIE 322U

o Pewams npocmule U CI0JCHbIE 3A0a4U PA3HLIX MUNO8, A MAKdHCe 3a0ayu
NOBLIUEHHOU MPYOHOCTU,

®  UCNONBL308AMb pA3Hble KpAMKUE 3aNUCU KAK MOOeIU MeKCMO8 CIONHCHBIX 3a0aU
07151 NOCMPOEHUs. NOUCKOBOU CXeMbl U peuleHus 3a0auy,

®  pasziuuames MoO0eib MeKCma u MOO0elb peuleHuss 3a0a4u, KOHCMpPYupoeams K
O0O0HOU MOOeNU PeuleHUsl HECIONCHOU 3a0adu pas3Hble MOOeIU MeKCcma 3a0ayu;



® 3HaAMb U NPUMEHAMb 00a cnocoba noucka peuwlenus 3a0ay (om mpebo8aHus K
VCI0BUIO U OM YCA08USL K MPpeDdOoB8aHUI0),;

®  MOO0eNUPOBAMb PACCYHCOCHUS NPU NOUCKE PeUleHUsl 3a0ay ¢ NOMOWbIO epag-
cxemol,

®  gblOeIsIMb IMANbL peueHUs: 3a0ayu U Co0epIHcanue Kaxcoo2o Smand,

® yuemb 6blOUPAMb ONMUMALLHBIL MemoO peuwleHus 3a0auyu U 0CO3HABAMDb
8bI00p Memooa, pPAcCMampuéams pasziuyHvle Memoobl, HAXOOUMb pPA3HblE PeuleHus
3a0ayu, eciu 603MONCHO,

®  AHATUBUPOBAMb 3aMPYOHEHUS NPU PEeUleHUU 3a0ay,

®  GLINONHAMbL  PA3IUYHbIe — NPeodpPaAz08anusi  NPedNlONCEeHHOU  3a0ayl,
KOHCMPYUPOBamb HO8ble 3a0ayu U3 OAHHOU, 8 MOM YUCle 0bpammbie;

®  UHMEPNPemuUpPO8ams GLIYUCIUMETbHbIE Pe3yIbmamul 8 3adaye, UCCie008amp
NOJy4eHHoe peuleHue 3a0a4u;

®  GHATUBUPOBAMb BCEBO3MOIICHbIE CUMYAUUU B3AUMHO20 DPACHONONCEHUS O8YX
00beKMOo8 U USMEHEeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUNCEHUU (CKOPOCMb,
8peMs, paccmosiHue) npu peweHuu 3a0ay Ha O08UdCeHUue 08YX 00beKmMo8 KaKk 6 0OHOM,
Max u 8 NPOMUBONOJIONCHBIX HANPABTICHUSX,

®  UCCe0068amb 6CEB03MONCHbIE CUMYAYUU NPU PEUEHUU 3a0aY HA 08UICEHUE NO
peKe, paccmampueams pazHvle CUCmeMbl OMCcUeéma,

®  peuiams pazsHooOpaA3Hble 340aUU «HA YACTUY,

® pewams U 000CHOBLIBAMb C8OE pelieHle 3a0ay (8blOesiNb MAMeMAMuUYecKyio
OCHOBY) HA HAXOJCOEHUe YACU YUCIA U YUCLA NO €20 YACMU HA OCHO8e KOHKDEMHO20
cMbleaa Opoou,

® oco3Hasamv U  OOBACHAMbL  UOCHMUYHOCMb  3A0a¥  PA3HLIX — MUNOS,
CBAZBIBATOWUX MPU BETUHUHBL (HA pabOmy, HA NOKYNKU, HA O8UdICEeHUe). 8blOeIsAMmb MU
GEUYUHBL U  OMHOWEHUS. MeXNCOYy HUMU, NPUMEHAMb UX HpPU peueHuu 3a0ad,
KOHCMPYUposams coOCmeeHHbvle 3a0a4 YKA3AHHbIX MUN08s;

® grademb OCHOBHLIMU MEMOOAMU peuleHus 3a0a4 HA CMeCu, CHJasbl,
KOHYEeHmpayuu,

® pewamv 3a0a4u HA NPOYEHMbl, 6 MOM UUCKE, CLONCHbIE NPOYEHMbL C
000CHOBaNUEM, UCNOIL3YSL PA3HBIE CROCODDL;

® peuwiamv J02udecKue 3a0aqu PA3HbIMU CROCOOAMU, 8 MOM Hucie, ¢ 08yMsi
onoKamu u ¢ mpems O10KaMu OAHHBIX ¢ NOMOWbIO MAOIUY;

® pewamv 3a0a4u NO KOMOUHAMOPUKE U Meopuu 8eposimHOCmel HA OCHO8e
UCNONIb30BAHUSL U3YYEHHBIX MEMOO08 U 000CHOBLIBAMb PeUuleHUEe;

®  peuiamv HeCl0JCHble 3a0ayl N0 MAMeMAamu4ecKolu CmamucmuKe;

® 081a0emb  OCHOGHLIMU  MEMOOAMU  peuleHus  CIOHCEMHbIX  3a0ay:
apugmemuyeckutll,  areeopaudeckut,  nepebop - 6aAPUAHMOS,  2eoOMempuUyecKull,
epaguyeckul, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

B noBcegHeBHOM JKU3HU M TIPU U3YUYEHHUH IPYTUX NMPeIMETOB:

®  guldeNAmb NPU peueHuY 3a0ay XapaKmepucmuKy paccmampusaemol 8 saoaue
cumyayuu, OmiuyHvle OM pPealbHblX (me, Om KOMOpblX abCmpacuposaiucy),
KOHCMPYUPOBAMb HOBble CUMYAYUU C Y4EMOM IMUX XAPAKMEPUCMUK, 8 YACMHOCIU, NPU
peulenuu 3a0ay Ha KOHYeHMpayuu, y4umsiéams nJIOMHOCHb 8eUeCmad,

® pewiamv U KOHCMPYUPOBAMb 3A0AHU HA OCHOBE PACCMOMPEHUS DealbHblX
cumyayuii, 8 KOMopviX He MpeOyemcst MOYHbIL GLIYUCTUMENbHBIL Pe3)Ibman,



® pewiamv 3a0a4u HA OBUdICEHUE NO peKe, PACCMAmMpUedas pasHble CUCHembl
omcyema
CratucTuka U TeOpHs BEpPOSITHOCTEH

e  Onepuposamv noHAmMuAMU: CMOAOYamMble U Kpy2o8vle OUazpammul, maodauysl
OaHHbIX, CcpedHee apupmemuueckoe, MeOuana, HaAuboabuiee U HauMeHvliee 3HAUeHUs
8bI00OPKU, paAMax 6blOOpKU, OUCHepCUsi U CMAaHOApmMHOe OMKIOHeHue, CryYauHas
U3MEHYUBOCTb,

® u3BIEKAMb UHDOPMAYUIO, NPeOCMABIeHHYI0 8 MAOIUYax, HaA OUdAcPaAMMAXx,
epacghukax;

® cocmasnams madbauysl, CMpPoOUms OUaAPamMMyvl U epaguKu Ha OCHO8e OAHHBIX,

® onepupogamv NOHAMUAMU. PAKMOpUAn 4Ucia, Nepecmano8Ku U Co4emaHusl,
mpeyzoavHuk Tlackans;

®  NIPUMEHAMb NPABULO NPOU3EEOEHUs NPU peuleHUU KOMOUHAMOPHbBIX 3a0ay,

®  onepuposamsv NOHAMUAMU: CIYUAUHBIN ONbIM, CIVUAlHYIL 86100D, UCNbIMAHUE,
aeMeHmapHoe caydatinoe cobvimue (Ucxo0), Kiaccuieckoe onpeoeieHue 8eposmuocmu
CYYauUH020 cobbIMmuUs, onepayuu Hao CIY4atHbIMU COObIMUAMU,

®  npedcmasiams UHGOPMAYUIO ¢ NOMOUDBIO Kpyeos Jdinepa;

® pewiamv 3a0ayu HA BbIYUCIEHUE BEPOSIMHOCMU C HOOCYEemOM KOIu4ecmeda
8APUAHMOE C NOMOUbIO KOMOUHAMOPUKU.

B noBce1HeBHOW KM3HU M TP M3yYeHHH APYTUX MPEeIMETOB:

® u3gneKamv, UHMEPNPemuposams U  Npeoopazosvieams  UHpoOpmayuio,
npeoCcmasieHHy0 8 mabauyax, Ha Ouazpammax, epapurax, ompaxcarowyro ceoucmsea u
XapakxmepucmuKuy peaibHblX NPOYeccos U s61eHUl;

® onpedenramv cmMaAmMuUcCmuiecKue Xapakmepucmuxku 6bl00poK Nno madiuyam,
ouazpammam, 2pagukam, 6bINOJIHAMb CPAGHEHUE 6 3ABUCUMOCMU Om Yelu peuleHus
3a0ayu;

®  OYeHUBAMb 8EPOSMHOCIb PEalbHbIX COOLIMULL U ABTEHULL.
HUcropust MaTeMaTHUKH

o Xapaxmepuzosamb 6K1A0  8bIOAIOWUXCA  MAMEMAMUKO8 6  passumue
MamemMamuKy U UHbIX HAYYHBIX 001acmetl;

®  NOHUMAamb poib Mamemamuxu é pazeumuu Poccuu
MeToabl MaTEMAaTHKH

o JVcnonwv3ys uzyueHHvie Memoovl, HPOBOOUMb OO0KAZAMENbCMEO, BbINOIHAMDb
onpoegepaicenue;

e Buibupamev usyuenHvle MemooObl U UX KOMOUHayuu Ol peuleHus
Mamemamudeckux 3a0ay;

®  UCNONB308AMb MameMamuieckue 3Hauus 0l ONUCAHUSL 3AKOHOMEPHOCMell 8
OKpYdHcarouels 0eticmeumebHOCMuU U NPoU38e0eHUsIX UCKYCCmEd,

® npuMeHAmb  npocmeuuiue  NPoOSPAMMHbBIE  CpeOCmed U INeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCTEMbL NPU PeUleHUU MAmMeMamu4ecKux 3a0adu.



TemaTnueckoe miaHupoOBaHUE

Ne HaumenoBanue Bcero

TEMBbI/pa3ziena 4acoB
1. | AnreGpandeckue qpoodu 22
2. | KBagparnable kopHu 18
3. KBagparHble ypaBHEHMsI 20
4. Cucrembl ypaBHEHUI 18
o. DyHKIMHU 14
6. BeposiTHOCTh 1 cTaTuCTHKA 7
7. | IloBropenue. 3
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Coaepxanue nporpaMMmsl
Anredpandeckue apodu (22 yacos)

JlpoO6HO-pannoHaIbHbIEe BHIPAKEHUS

Crenenp ¢ mensiM TokaszareneM. [IpeoOpasoBanme IpOOHO-TMHEHHBIX BBIPAKEHHI: CIOXKEHUE, YMHOXCHHUE, NeleHHue. AneebOpauyeckas Opoos.
Jlonycmumvbie 3nauenuss nepemeHubiX 8 OpoOHO-payuonaibisix gvipadcenusx. Coxpawenue anceopauueckux opoobeil. Ilpusedenue ancedbpauueckux opooeil K
obwemy sHamenamento. Jlericmsus ¢ aneedpaudeckumu OpooamMU: CLOJNCEHUe, BbIYUMAHUE, YMHONCEHUe, OelleHue, 80386e0eHIe 8 CTNeNneHb.
OcHOBHBbIE METO/IbI pPelleHnsl TEKCTOBBIX 3aa4: apudMeTnueckuii, anredpandeckuii, mepedop BapuaHToB. [lepguuHble npedCmasieHus 0 Opyux mMemooax
peuteHus 3a0ay (ceomempuyeckue u epaguyeckue memoovl).
KBaaparnbie kopau (18 yacos)

HppanuoHajibHble YHCIA

[Tonatue upparmoHAIBHOTO uHncia. Pacmo3HaBaHue wppanmoHaNbHBIX ducen. [IpuMepsl nokazaTensCTB B anredpe. MppanroHamIbHOCTH YHCIa \/E .
[Ipumenenue B reomerpun. CpagHenue uppayuoHanvhslx yucer. MHuoocecmso OelcmeumenbHbix Yucer.
I/ICTOpI/Iﬂ MaAaT€MAaTUKHA

Payuonanvnvie yucna. IlHompebrnocms 6 uppayuonanvuwix yuciax. Lllkona Iugpazopa
KBagpaTtHble kopHH

ApubmMeTnuecknii KBaJpaTHBIH KopeHb. [IpeoOpasoBaHue BBIpaKEHHUH, COAEpKAIIMX KBaapaTHbIE KOPHH: YMHOXKCHHE, JIE€JICHUE, BBIHECEHUE
MHO>KHTEJIS U3-TI0]] 3HAKa KOPHSI, BHeCeHUe MHONCUMEJisl N0O 3HAK KOPHSL.
KBanparnble ypaBHenus ( 20 yacos)

KBaapaTHoe ypaBHeHHe U €r0 KOPHH

KBagparubsie ypaBHeHus. HenosHbele KBagpaTHble ypaBHEHHs. J[MCKpUMHMHAHT KBaJpaTHOro ypaBHeHUs. DopMysia KOpHEH KBaJpaTHOIO YpPaBHEHHS.
Teopema Buema. Teopema, obpamnas meopeme Buema. Penienne KBapaTHbIX ypaBHEHHUI: UCIIOIb30BaHKe (GOPMYIIBI AJisi HAXOXKICHUS KOPHEH, epaguueckuii
MemoO peuleHusl, pPazlodcenue HA MHONCUMmenu, noobop KopHel ¢ UCHOoab308aHuem meopemvl Buema. Konuuecmeo kopmueul ke6aopamuo2o ypasHenus 6
3aeucumocmu om e2o OuckpumuHawma. buxeadpammuvie ypasHenus. Ypaeunenus, ceooumvle K JUHEUHbIM U KeaopamHuiM. Keadpamuvie ypaenenus c
napamempom.

Tpacpuru gyuxyuii 'y =%, y=3x.

Cucrembl ypaBHenuii (18 yacos)

Cucrembl ypaBHeHUH

VYpaBHeHHe ¢ AByMs MepeMEeHHbIMU. JIMHEHHOE ypaBHEHHUE C IBYMS IEpEMEHHBIMHU. [Ipsamas Kak epaghuyeckas uHmepnpemayusi TUHEUHO20 YPAGHeHUsl C
08y Ms1 nepemMeHHbIMU.

[TonsTue cucremel ypaBHeHUM. PelieHue cuctemMel ypaBHEHUN.



MeToap! pelieHus: CUCTEM JTMHEWHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMU: epaghuueckuii Memoo, Memoo CloH#CeHUs, METO 1 IOJICTAHOBKH.
Cucmembl TUHENHbIX YPABHEHUL C NAPAMEMPOM.

®ynkuuu(14 yacon)
DOyHKUMUHU

IHousitue pyHkuMu

JlexapToBbl KOOPAMHATHI Ha IUIOCKOCTH. POpMUpOBaHME MPEACTABIECHUN O METANPEAMETHOM IOHITUU «KOOPAMHATHY. CrnocoObl 3aaHusd (YHKUIUMI:
aHAJIMTUYECKU, rpapuueckuid, Tabmuunblil. ['padux pynkuuu. [Tpumepsl QyHKINN, TOTydaeMbIX B IPOLECCE UCCIEIOBAHUS PA3IMYHBIX PEAbHBIX MTPOLIECCOB
U pelieHus 3anad. 3HadeHue QpyHKuuu B Touke. CBoicTBa (yHKUMIA: 001acTh ONpPENECIICHNs, MHOKECTBO 3HAYEHUM, HYIH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA,
YEMHOCMb/HeUEMHOCMb, TIPOMEXKYTKH BO3pacTaHus U yObIBaHUs, HAUOOJIbIIEE U HAaUMEHbIIee 3HaueHus. VccienoBanue GpyHkuuu no e€ rpaduky.

JIuneiinas QpyHKUMUsA

CpoiictBa U rpaduk JuHeHHOW (yHKIMH. YTIIOBOM Ko3(pduuueHT mpsmoil. Pacmonoxenue rpaduxa nuHeHHOW (YHKIMM B 3aBUCUMOCTU OT €€
YTII0BOTO KO3 GHUIIUEHTAa U CBOOOHOTO ujieHa. Haxoowcoenue kosp@uyuenmos tuneinou GyHKyuu no 3a0aHHbIM YCI08UAM. NPOXOAHCOeHUe NPAMOLL Yepe3 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OAHHYIO MOUKY U NAPANelbHOl OAHHOU NPIMOLL.

OopaTHast NPONOPUHMOHAIBHOCTH

k
CaoiicTBa (pyHKIIUU Y = K y = —. I'unepbona.
X x

BepositHocTh M cTaTHCTHKA (7 4acoB)
CraTtuctuka

Tabmuunoe W rpaduyeckoe MPEACTABICHHE MAHHBIX, CTOJIOYAThIe M KPYrOBBIC JAMArpaMMbl, T'padUKu, NMPUMEHEHHUE IuarpamMm W rpaduKoB s
OMMCAaHUS 3aBHCUMOCTEH PC€aJIbHBIX BCIWYKWH, HU3BJICUCHUC HH(bOpMaHHH nu3 Ta6J'II/II_[, JAuarpamMm U Fpa(bI/IKOB. OmmcarellbHBIE CTATUCTHYECKHE IOKAa3aTeln
YUCJIOBBIX HA0OPOB: cpemHee apupMeTnuecKoe, mMeduarna, HauOoJIbIlIee U HAaMMEHbBIIIEe 3HaUCHUs. Mephbl pacCeMBaHUs: pa3Max, OUCnepcusi U CmMaHOApmHoe
OMKJ/IOHeHUue.

CHy‘IaﬁHaﬂ U3MEHYUBOCThb. U3MEHUNBOCTh IIpu UBMCPCHUAX. Pema;ou;ue npaeuaa. 3CIKOHOM€pHOCmu 6 USMEHYUBLIX 6EIUHUHAX.

CayuaiiHbie coObITHSI

CnyyaiiHble OTBITHI (IKCIIEPUMEHTHI), JIEMEHTapHbIe clydaifHble cOObITHS (MCX0Abl). BeposTHOCTH 3nmeMeHTapHbIX coObITHI. COOBITHS B CIlydalHBIX
OKCIICpUMCHTAaX H 6J'IaFOHpI/I$ITCTBy'IOH_[I/I€ QJICMCHTAPHLIC COOBITHA. BCpOHTHOCTI/I CHy‘l&ﬁHBIX coObITHii. OMBITEI C PaBHOBO3MOKXHBIMU 3JICMCHTAPHBIMU
COOBITHSIMU. Kiaccuueckue BEPOATHOCTHBIE OMBITHI C MCMOJB30BAHMEM MOHET, KyOUKOB. [Ipeocmaenenue cobvimuti ¢ nomowwto ouazpamm Diiepa.
IIpomueononooicnuvie cobvimus, obveounenue u nepecevenue coovimuil. Ilpasuno cnoocenus eeposmuocmen. Cuyyatinviii 6vibop. Ilpedcmasnenue
IKcnepumenma 6 suoe depeea. He3zasucumvie cobbimusi. Yunoowcenue 6€p0}lmHOCWl€ﬁ Hezasucumvix coovimuil. Ilociedoseamenvuvie nHezasucumvie UCHbIMAHUAL.
Hpe,[[CTaBJ'ICHI/Ie 0 HE3aBHCHUMBIX COOBITUSX B )KA3HU.

IHoBTOpenue. Mrorosast KoHTposbHas padboTa (3 yaca)



KaHeHI[apHO'TeMaTquCKOG IIJIAHUPOBAHHUC

Ne Jara
ypoKa HauMeHOBaHME TeM XapakTepucTHKA OCHOBHBIX BU/IOB J1eITeIbHOCTH Y4eHHKA Io mwiany | Io dakry
Aare0dpandeckue apoom -22 yaca
1-2 | Yro Takoe anrebpanyeckas KoncrpynpoBats anrebpanueckue BblpaxkeHHs. HaxomuTh o0nacTe onpeaencHus
Ipo0b anreOpanveckod ApoOH; BBIOIHITH YHCIOBBIE TIOACTAHOBKA W BBIYUCIATH
Bxoanas koHTponbsHas pabora 3Ha4YeHue JpoOH, B TOM YHUCIIE C TIOMOMIBIO KaJIbKYJISATOpa.

3-4 | OcHOBHOE CBOKMCTBO Jipobu ®opMynrpoBaTH OCHOBHOE CBOMCTBO anrebpanyeckoi ApoOdH U IPUMEHSTh €ro

5-8 CroXeHue U BEIYNTAHUE JUIs IpeoOpa3oBaHus Apo0ei. BoIMONHATE JEHCTBUSA C are0pandecKuMu
anredpanyueckux apobei JpOOsAMH.

9-10 | YMHOXEHHE U JIeIeHIE [IpumeHsTs TpeoOpa3oBaHuMsl BRIPAXKSHUI IS PEICHUs 3a1a4. Beipaxathb
anrebpanyeckux apobeit nepeMeHHbIe 13 hopMyil ((PU3MUECKUX, TEOMETPUUECKUX, OITUCHIBAIOIINX OBITOBBIC
[IpeoOpa3oBaHne BRIPAKEHUH, CUTYaIUH).

11-13 coJieprKaIInx anre6panqec1(p[e HpOBO]lI/ITB HCCIICIOBaHNs, BBISABJIATE 3aKOHOMCPHOCTH.

Ipodu

14-16 | Cremnenb C LEIBIM IIOKa3aTeIeM DopMyIUpPOBATH OIPEJIEIEHUE CTENEHHU C LIEJIbIM MoKa3ateneM. PopMyInpoBaTh,
CBONCTBA CTCIICHH C LC/IBIM 3aIMChIBATh B CHMBOJINYECKON (hOpME M HILTIOCTPUPOBATH PUMEPAMHU CBOMCTBA

17-21 | nokasarenem. Pemenue CTEIIEHHU C LIEJIbIM [I0Ka3aTelleM; IPUMEHSTh CBONCTBA CTENEHU VIS
ypaBHeHUH 1 33724 npeoOpa3oBaHus BRIPAKEHUN 1 BEIYHUCICHUH. 1 OIB30BaTh 3aMMCh YHCEIT B

22 KOHTponbHas paboTa 1o Teme CTaHJAPTHOM BHUJIE ATl BHIPAXKEHUS pa3MEPOB 0OBEKTOB, JIMTEIBHOCTH IIPOLIECCOB
«ATrebpaneckue TpobH» B OKpyxaromeM Mupe. CpaBHUBATh YUCIIAa U BEINYMHBL, 3aIIMCAHHBIE C
ucnosnp3oBaHueM creneHd 10. BelnogHATh BIUKMCIEHHS ¢ PEaIbHBIMU JJTaHHBIMU.
BbInonHATh NPUKKUIKY U OLIGHKY PE3Y/IbTAaTOB BhIYMCIEHUH. PemaTs ypaBHeHUs ¢
IPOOHBIMH KO3 (D PHUITHEHTaAMH, PEIaTh TEKCTOBEIE 3aJa9H alTeOpandecKiuM
METO/IOM.
KBaapatHbie kopHu-18 yacoB

23-24 | 3agava 0 HAXOXKACHUU CTOPOHBI | POPMYIMPOBATH ONPEIETECHHS KBaAPATHOTO KOPHS M3 YHCIIA.

KBaJpara [pumensats Tpadguk GyHKIMH — y=X’ IS HAXOXKACHHMS KOPHEH KBaJpaTHBIX

25-26 | MppanuoHallbHBIE YHCIIA ypaBHEHUH, MCIOIB3YS MPU HEOOXOOUMOCTU KaJIBKYJISATOp; NPOBOAUTH OLICHKY

27-28 | Teopema [Indaropa KBa/IpaTHbIX kopHeil. Ctpouth Tpaduk QYHKIUH y=VX, UCCIENOBAaTh MO TpaduKy

= e€ cCBOICTBA.

29-30 | KeanpatHbiii KOpeHb JlokaspIBaTh CBOWCTBA apU(PMETHUECKUX KBAJPATHBIX KOpHEH; MPUMEHSTh HX K
(anrebpaueckuit noaxox) peoOpa3oBaHMUI0 BBIPAKCHUH. BBIUUCHATH 3HAUEHHs BBIPaKEHHUH, COIEPIKAIIMX

31-32 | Tpadux sarcmmoctu y=\x KBaJIpaTHbIE  KOPHHW;  BBIIOJHATH  3HAKOBO-CUMBOJIMYECKHE  OCHCTBHS  C

33-34 | CpoiicTBa KBaIPaTHBIX KOPHEH UCIIONB30BaHWEM 0003HAUCHHI KBAPATHOTO M KYOUUECKOr0 KOPHSI.

35-37 | IIpeo6pasoBaHue BbIpaKEHMUIA, WccrenoBath ypaBHeHHE X°= a, HAXOJUTH TOYHBIE M NPUOITHKEHHBIE KOPHU

COACPIKAINX KBAJAPAaTHBIC KOPHU

npu a > 0. (DOpMy.]'II/IPOBaTL OIPCACIICHUC KOPHA TpeTLefI CTCIICHM, HAXOJHUTh
3HA4YCHUA Ky6I/ILIeCKI/IX KOpHeﬁ, npu H606XOI[I/IMOCTI/I HCITIOJIB3YA KAJIbKYJIATOPD




38-39

KyOuueckuit kopeHb

40 Kontponshas pabora o Teme
«KBaipaTHbIe KOPHUY.
KBanpartnbie ypaBHenusi-20uacos
41-42 | Kakue ypaBHEHHS Ha3bIBAIOT PacnoznaBaTh KBaJpaTHbIE YpaBHEHHS, KIACCH(QUIUPOBATh HX. BBIBOANUTH
KBaJIpaTHBIMH ¢dbopmynly  KOpHEH KBaJpaTHOTO ypaBHEHHUs. Pemarh KBajJpaTHbIC ypaBHEHUS
43-46 | dopmyna KOpHEi KBaJpaTHOTO NoJNHbIE W HemonHble. [IpoBoAWTE mpocTeline  HCCeOBaHUS KBaIpaTHBIX
YpPaBHEHHUS YpaBHEHUH.
47-48 | Bropas ¢dopmyna KopHei Pemath ypaBHeHUs, CBOAAIIMECS K KBaJpaTHbIM, IyTEMIIpEOOpa30OBaHui, a TakxkKe
KBaJIpaTHOTO ypaBHEHUS C MOMOIIBIO 3aMEHbI TepeMeHHoi. HaOmoaate W aHaIM3upoBaTh CBSI3b MEKIY
49-51 | Pemenwe 3a1a4 KOPHSMHU U K03 (PULMEeHTaMH KBaIPaTHOTO YpaBHEHHUSI.
52-54 | Hemonmble KBajipaTHbIe dopmynupoBaTh U J0OKa3blBaTh TeopeMy Buera, a Takxke oOpaTHYIO Teopemy,
ypaBHeHHs MIPUMEHATH 3T TEOPEMBI JIJIsl PEelIeHHs] pa3HO0Opa3HbIX 3azad. Pematp TekcToBBIE
55-56 | Teopema Bucra 3a/lauu anredpandeckuM cn0c0601\v/1: MEPEXOIUTE OT CIIOBECHOM bopMyITUpOBKH
YCJIOBHS 33/1a4H K ajireOpanyecKoi MOJIEH MyTEM COCTABJICHHS YPaBHECHUS,
57-59 Pasnoxenue ksaapaTHoro peIaTh COCTABIEHHOE YPABHEHUE; MHTEPIIPETHPOBATH PE3YIIBTAT.
TPEXHIICHA Ha MHOKHTEITH PacrosHaBaTh KBaJpAaTHBIM TPEXUIEH, BBIACHATH BO3MOKHOCTB Pa3IOKEHHS Ha
60 KoutponbHas pabora 1o teme MHOKUTENN, TPEACTABIATh KBAaAPATHBIA TPEXWIEH B BUJAE IPOM3BEICHUS
«KBanpaTHbIe ypaBHEHH» JVHERHBIX MHOKHTEIEH. IIpUMEHATh pas3InuHBIE MTPUEMBI CAMOKOHTPOIS IIPH
BBINIOJIHEHUH TpeoOpa3oBaHuid. [IpoBOIUTE HUCCICIOBAaHUS KBAaIPATHBIX YPaBHCHUH
¢ OyKBeHHBIMH KOD(D(HUITMECHTaAMH, BBISBIISITh 3aKOHOMEPHOCTH
Cucrembl ypaBHeHnui -18 yacos
61 JIuHeliHoe ypaBHEHUE C NBYMS PemaTe cuctemsl ABYX JUHEHHBIX YPABHEHHM C IBYMS IEPEMEHHBIMU;
nepeMeHHBIMH UCTIONB30BaTh TpauuecKue MPEeACTaBICHIS ISl HCCISIOBAaHNS CHCTEM JTHHEHHBIX
62-63 | I'paduk THHEHHOrO ypaBHEHHs C | YPABHEHMH; pelaTh MPOCTEHIINE CHCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHHI He
JBYMS TIEpEMEHHBIMH ABIISIETCS IMHEHHBIM. [IprMeHsATh anreOpandecKuii anmapaT Al pelIeHns 3a1a9 Ha
64-66 | YpaBHeHHME HpSIMOH BHIA KOOPJIMHATHOH ITUIOCKOCTH. PemaTth TeKCTOBEIE 3a0a9n anreOpanvIeckKuM CIIoco00M:
y=kx +1 MEPEXOUTH OT CIOBECHOH (OPMYINPOBKH YCIOBHS 3a/1a9H K alreOpandecKkoit
67-69 | Cucremsl ypaBHEHUIl. Pemenne | MOJENH IyTEM COCTABIICHUS CHCTEMBI YPABHEHHUI; PEMIATH COCTABIEHHYIO CUCTEMY
CHUCTEM CIIOCOOOM CIIOKEHUSI ypaBHeHHﬁ; HHTEPIPETUPOBATH PE3YJIbTAT.
70-72 | Pemenne cucteM ypaBHEHUI
COCOOOM TOJICTAHOBKH
73-75 | Pemenune 3a1a4 ¢ MOMOIIBEO
CHCTEM ypaBHEHHH
76-77 | 3agauv HA KOOPIWHATHOMN

IIJIOCKOCTH




78

Kontponbsnas pabora o Teme
«Cucrembl ypaBHSHUI»

®ynknun-14 yacos

79-80 | Ytenue rpadukos Bbruucnsate 3HayeHus QyHKOMHA, 3aJaHHBIX QopMyiamu (MpH HEOOXOAMMOCTH
81-82 | Urto Takoe pyHKIHSA UCIIONIb30BATh KAJIBKYJSTOP); COCTABIATh TaONMIBI 3HAYEHUH (yHKIUA. CTpOUTH
1o ToukaM rpaduku GyHKIU. ONHUCHIBaTh CBOMCTBA (DYHKIMH HA OCHOBE €€
83-84 | I'paguk dynKuun rpaduueckoro  mpeacraBieHUs.  MojenupoBaTh — peajibHBIE  3aBUCHMOCTH
85-86 | CaoiictBa QyHKIMH dbopmynamu  u  rpadukamu. YuraTh TrpadUKd  peaNbHBIX  3aBHCHMOCTEH.
87-89 | Jluneitnas GyHKIMs Hcnonb3oBaTh PyHKIIMOHATBHYIO CHMBOIIMKY JUISI 3alTUCH Pa3HOOOPA3HBIX (aKTOB,
9091 | Dymxumsa y= &/ x u & rpadmx CBA3AHHBIX € PaCCMATPHBACMBIMHU v(i)yHKHI/IHMI/I, oboramiasi ONBIT BBITOJHEHUS
3HAKOBO-CUMBOJIMUECKUX  AedcTBUi. CTpOUTh  pedeBble  KOHCTPYKIUH  C
UCIIONIb30BaHNEM (YHKIIMOHATEHON TEpPMHUHOJIOTHH. Ucnons3oBath
KOMITBIOTEpHBIE ~TPOTpaMMBl  JUISS TOCTPOGHUsI TpaQuKOB (GYHKIUWHA, s
WCCIICIOBAHMS TIOJIOKEHUSI Ha KOOPJIUHATHOW TUIOCKOCTH TPapuKOB (QYHKIMHA B
3aBHCUMOCTH OT 3HaUCHUH KO UIMEHTOB, BXOAAMUX B hopmyiy. PacrmozHaBath
BUIbl u3ydaeMbiX (yHknmid. [loka3piBaTh CXEMaTHYECKH pPAaclONOKEHHEe Ha
KOOPJIMHATHOMN TUTOCKOCTH rpadukoB GpyHKwid Buia y =kx, y =kx + b,
y=k/ X B 3aBHUCHMOCTH OT 3HA4eHHU KOI(QPUIMEHTOB, BXOJAIMX B (OPMYIIBL.
Ctpouth rpadukyd H3ydaeMbIX (YHKIIMH; ONHCHIBATH HX CBOMCTBa. Jlemaror
noknmamel 1mo  TeMe «DyHKIWs»; 3aIUIIaloT MPOEKTHI, OICHUBAIOT CBOU
JOCTH)KEHHUS M IOCTIDKCHUS IPYTHX YYAIIHXCH.
92 KonuTponbsHas pabora o TemMe
«DyHKIIUNY.
BepositHOCTH M cTaTHCTHKA-7 YaCcOB
93-94 | Cratucruueckue XapakTepu30BaTh YHCIOBBIE PSIObI C ITOMOIIBIO PAa3NMYHBIX cpeaHuX. Haxomuts
XapaKTEPUCTHKH BEPOATHOCTH COOBITHH I pPaBHOBO3MOXKHBIX HCXOJaX; peliaTh 3a/Jauyd Ha
95-96 | BepoATHOCTH paBHOBO3MOKHBIX | BBIUHCICHHE BEPOSTHOCTEH C INpUMEHEHHeM KoMmOuHatopuku. Haxomuts
COOBITHIA reOMETPUYECKUE BEPOSTHOCTH.
97 CnoxHBIE IKCTIEPUMEHTHI
98 ['eomerprdeckie BEpOSTHOCTH JlematoT moknansl Mo TeMe «BeposSTHOCTh M CTAaTUCTHKA»; 3aIlUIIAIOT MPOSKTHI;
OIICHUBAIOT CBOM JOCTIIKCHUS M JIOCTHKECHHS APYTUX yUAITHXCS
99 KonTponsnas pabora mo teme
«BeposITHOCTh M CTATHCTHKA»
Hrorosoe noBropenue - 3uaca
100 | Utorosoe moBTOpEeHUE
101 | Hmozosasn konmponvuas

paboma.




‘ 102 ‘I/ITOFOBOG MOBTOpPEHUE

KoHTpOo/IbHO-U3MepHUTeIbHbIE MATEPHAJIbI
dopma MpOMEKYTOUHOM aTTecTallui — KOHTPOJbHas pabora

JIeMOHCTpalMOHHBIN MaTepUall TEKCTa IPOMEKYTOYHOM aTTeCTALlUU
UTOI'OBAS] KOHTPOJBHAS PABOTA.

HroroBasi padora nmo anredpe 8 kiacc

Pexomenoayuu no oyenusanuro.
JUIs MOJy4YeHUsT OIECHKH «3» JIOCTATOYHO BBIMOJIHUTH BEPHO JHOOBIC TPHU M3 MEPBBIX YETHIPEX 3aJaHUM; JJIS MOJYUYCHUS OLICHKU
«5» — mr00BIe MIECTh 3aJaHUHN.

Bapuanr |
a a a+b
1.° Yopocture: \4~ b a+b) 2b

2.0 Pemute ypaBuenue: 3x% + 5x — 2 = 0.

3.% BeluncnuTe KOOPAMHATEI TOYKH MEPECEUEHUS TTPAMBIX
4x —y=21u3x—-2y=17.

6

4.° Tloctpoiite rpadux Gpynakuun y = X . YKakuTe, IpU KAKUX 3HAYEHUAX X 3HadeHus y > 0.
5. Haiijute 3HaueHue BoIpakeHus 5 —a’ mpua = 1 +V 2,
4n +1 _ 4n -1

n-2
6. Cokpatute apo0b: 4
7. Hanipure Tpu nociie10BaTENbHBIX HATYPAIBHBIX YHCIIA, CyMMa KBaApaTOB KOTOPBIX paBHa S0.



Bapuant Il

c (1 1
0 b?-c? \b-c b
1.” Yopocrure:
2.9 Pemure ypasuenue: 5x° — 11x + 2 = 0.

3.% Beruncaute KOOpAMHATEI TOYKU NEPECEUEHHS ITPAMBIX
2x —3y=17ux -5y =109.

4

4.° Tloctpoiite rpaduk Gpynkuun y = X . YKakuTe, BO3pacTaeT Win yobiBaeT QpyHKims npu x < 0.

5. Haiigute 3HaucHue BhIpaxkenus b — 6 npu b —3-2 :

15"

6. Cokpatute 1podb: 5 23"

7. HpOI/ISBeI[eHI/Ie ABYX ITOCJICAOBATCIILHBIX HATYPAJIBHBIX YN CCJI HA 71 Gonbiie uX CYMMEI. HaﬁﬂHTe OTH 4YHUCJIa.



Y4eOHO0-MeTOANYECKOE M MAaTEPUAJTBHO-TeXHUYeCcKoe o0ecneyeHrne 00pa3oBaTeIbHOIO Npouecca

1. Y4eOHO-MeTOAMYECKOE 00ecTieYeHne
Jnd ydammxcs:
Marematuka. 8 kiacc :yueOH.uis oOeoopazosat.opranuzanuii/ I'. B.[lopodees, C. b. CyBopoBa, bynumosuu E. A u ap. ;— 5-¢
u3n.-M.: Ilpocsemenue, 2018 r.
Marematuka. PaGouas tetpanb. 8 kiacc. B 2 4. : yue6. nmocobue st o0ieodbpazosat. opranuzanuii /byaumosuu E. A., Ky3Henosa
JI. B, Pocnoga JI. O./— M.: Tlpocsemienue, ¢ 2015 .
s yuurens:

Marematuka. 8knacc :yueOH./u1s obmeoopazoBat.opranm3anuii/ I'. B.Jlopodees, C. b. CyBopoBa, bynumoruu E. A u ap. ;— 5-¢
u3a.-M.: [Ipocsemenue, 2017 r.

Marematuka. PaGouas tetpanb. 8kiacc. B 2 4. : yue6. mocobue s obmeodpazosar. opranuzanuii /C.C.Munaesa, JI.O. Pocnosa
/— M.: IlpocBemenue, ¢ 2015 r.

Matemaruka. JlugakTruueckrue MaTepuanbl. 8 kiacc: ydeb.mocobue ais obiieodpasosar.opranuszanuii /JI.IT.EBcTadnera,A.I1.Kapm.
u 1p.— M.: [Ipocsemenue, 2015 r.

Marematuka. TemaTudyeckne TecThl. 8 Kiacc: ydel.mocodbue misi obmeoOpasoBar.opranusanuii Kysuerosa JI. B., Munaesa C. C.,
Pocnosa JI. O. u gp. — M.: IIpocsemenue, 2015 r.

Marematuka. KoHTponsHble paboThl. 8 kiacc: yueb.mocodue s obmeoopasoBar.opranuzanuii Kysnenora JI. B., Munaesa C. C.,
Pocnosa JI. O. u gp. — M.: IIpocsemenue, ¢ 2015 1.

MunaeBa C. C. MaremaTuka. Y crHble ynpaxkHeHus. 8kimacc. — M.: [Ipocsemenue, ¢ 2015 r.

CysopoBa C. b., Ky3nenosa JI. B., Munaesa C. C. u np. Marematuka. Meronuyeckue pexkoMeHpanmu. 8 kmacc. — M.:
[Tpoceemenue, ¢ 2018 r. (pa3merieHo Ha caiite WWW.Prosv.ru)




2. MaTepHaJbHO-TEXHHYECKOE o0ecneuyeHue

Caiitel: ®enepanbHblii HEHTP HHPOPMALIMOHHBIX 00pa3oBaTenbHbIX pecypcoB (PLMOP) http://fcior.edu.ru ;

Enunas xomnekius g poBbix odpasoBatenbHbix pecypcoB (EK LIOP) http://school-collection.edu.ru,

dbenepanpublil moptan «Poccuiickoe oOpazoBanue» http://www.edu.ru

Ha caiire http://school-collection.edu.ru moxxHo HaiiTu snekTpoHHOe u3aanue (D) «Marematuka, S—11 Kkiaccel», CO3/IaHHOE 10
3aka3y HarmonansHOTo OHA MOATOTOBKH KaJPOB MO PYKOBOACTBOM KaH[. (U3.-MaT. HAYK

B. A. bynbiuésa npu yyactuu aBTopoB yueOHukoB o maremartuke . B. Jlopodeesa, C. b. CyBoposoii, C. C. Munaesoii, JI. O.
Pocnosoii.



	Элементы теории множеств и математической логики
	Выпускник научится в 8 классе (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 8 классе для обеспечения возможности успешного продолжения образования на базовом и углублённом уровнях
	Выпускник научится в 7-9 классах (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 7-9 классах для обеспечения возможности успешного продолжения образования на базовом и углублённом уровнях
	История математики
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