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[HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma cocraBieHa Ha ocHoBe DenepanbHOro I'ocygapcTBEHHOro 00pa3oBaTEILHOTO
CTaHJapTa OCHOBHOTO 00IIero oopa3oBanus, yrBepxa¢HHoro npukazoM Nel897 MunucrepcTa
oOpasoBanus u Hayku PO ot 17.12. 2010 .;

[TpumepHOit 0CHOBHOM 00pa30BaTEIBLHOM MTPOrPaMMOI OCHOBHOTO O0IIIET0 00pa30BaHuUS,
0JI00pEHHOM peneHueM (QeIepallbHOTO YIeOHO-METOIUNIECKOT0 00BEAMHECHHUS TI0 00IIEeMY
oOpa3zoBanuio (mporokos ot § ampernst 2015 r. Ne 1/15);

[TocTanosnenus ['maBuoro ['ocymapcTBennoro Bpaua Poccutickoit deneparun «O0
yrBepxkaennn Canllun 2.4.2821-10 «CanutapHO-30UA€MHOJIOTHYECKHE TPEOOBaHUS K YCIOBHIM 00
opranusainuu o0ydeHus B 0011eo0pa3zoBaTeNIbHBIX YUpexAeHUIX» oT 29.12.2010 Ne 189;

[Tpukaza MunucrepctBa Hayku Poccun ot 31.03.2014 No253 «Ot yrBepxkaeHnn (heaepaibHOTo
MepevHs y4eOHNKOB, PEKOMEHTyeMbIX K UCITOIH30BAHUIO TIPH PEATH3AINN UMEIOIIIHX
TOCYJapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTeIbHBIX MPOTPaMM HaYaIbHOTO, OCHOBHOTO OOIIIEro,
cpemHero o0miero oopasoBaHus»;

[Tonoxenus o padoueit mporpamme, pazpadborannoro B MbOY «COILl» c¢.YcTs-Beimpb;
VYcraBa oo6pazoBatenbpHOro yupexacHuss MbOY «COI» c.Ycrh-BeiMb

3a ocHOBY paboueil MporpaMMBbI B3siTa MporpaMmMa Kypca «Anredpay» mis 7-9 kinaccoB
00111e00pa30BaTEIBHBIX YUPEIKICHUH, onyOnrKoBaHHas u3aaTenbcTBoM «IIpocsemenue» 2016 roma
(CocraBurens H.I'. Mun10K)

B3siTa nporpamma kypca «l'eomerpusi» uist 7-9 kinaccoB 00111e00pa30BaTeNbHBIX YUPEKICHHIH,
onyoimmkoBaHHas u3naTenbcTBoM «IIpocsemenue» 2017 roga (CoctaButens B.D.byTy30B)



MECTO KYPCA <MATEMATHUKHN» B BABUCHOM YYEBHOM IIJIAHE

Ha n3ydenne maTeMaTHKyd B OCHOBHOM IIKOJIE OTBOAMT 5 yU4eOHBIX YaCOB B HEJIENIO B TEUCHUE
Ka)KJI0T0 roJia 00y4yeHHsl.

CornacHo denepanpHOMy 0a3MCHOMY y4eOHOMY IUIaHY JJIsi 00pa30BaTENbHBIX YUPEIKICHHIMA
Poccuiickoit @enepanuy Ha U3y4eHHE MAaTEMATHKH Ha CTYINEHH OCHOBHOTO 0OHIero oOpa3oBaHHS
otBouTCs HE MeHee 850 u u3 pacuera 5 u B Hezento ¢ V no | X knace.

CornacHo basuchHoro yyebnoro B 7—9 knaccax - «MaTemaTHkay (BKJIIOYAIOIIMI pa3/esibl
«Anredpa» u «l'eomeTpus»)

[Ipenmer «MatemaTka» B 7 — 9 kiaccax BKJIIOYAeT B ce0s1 HEKOTOPBIE BOIIPOCHI apu(METHUKH,
pa3BHBAIOIINE YHCIOBYIO JIMHHMIO 5—6 KiaccoB, anreOpanyeckuil Marepual, >JeMeHTapHbIe
(GyHKIMM, D3JIEMEHTbl BEPOSITHOCTHO-CTaTUCTUYeCKOW nmHuM. Pasgen «AnreGpa» BKIIOYaeT
HEKOTOpbI€ BOMPOCHI apU(PMETHUKH, pa3BUBAIOIINE YUCIOBYIO JUHHIO 5—6 KJaccoB, COOCTBEHHO
anredpanveckuii Matepuall, aJieMeHTapHble PYHKIUU.

B pamkax yueGHOro pasnena «['eomerpus» TpaJulIMOHHO U3Yy4arOTCsl, €BKJINJI0OBA T€OMETPUS,
3JIEMEHTHI BEKTOPHOM anredpbl, reoMeTpruiecKrue mpeoopa3oBaHuslL.

Pacrnipenienenne yueGHOro BpeMeHU MEXTy STUMH NPEAMETaMH MIPeICTaBICHO B TaOIHIIE.

HNudopmanus o KoimyecTBe y4eOHbIX YaCOB

Kuaace | Ilpeamer, pasaen Kon-Bo 4. B | Kon-o 4. B |B TOM qucie
roj HeJIeJII0 KOHTPOJIbHBIX padoT
7 Maremaruka 120 3,5 10
(Anrebpa)
7 Maremaruka 50 1,5 5
(I'eomerpust)
8 Maremartuka 102 3 10
(Anrebpa)
8 Maremartuka 68 2 5
(I'eomerpust)
9 Maremartuka 102 3 8
(Anrebpa)
9 Maremartuka 68 2 5
(I'eomeTpust)

JIMHHOCTHBIE, METAITPEJJMETHBIE U ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O NPEIMETA «MATEMATHUKA» B 7-9 KIACCAX

K BaxxHemm pesynbraTam 00yueHHUsl MaTeMaThke B 7—9 Kiiaccax OTHOCATCS CIIEAYIOIUE:

* B IUYHOCMHOM HATPABICHUU:

1) 3HaKOMCTBO ¢ (paKTaMH, WUTIOCTPUPYIOIIMMH Ba)KHbIE TAlbl Pa3BUTUSI MAaTEMaTHKH (M300peTeHne
JECATUYHON HyMepaluu, 0OBIKHOBEHHBIX JAPOOEH, NeCATUYHBIX APOOei; MPOUCXOKICHUE TeOMETPHU
U3 MPAKTUYECKHUX MOTPEOHOCTEN JToIei);



2) cmocoOHOCTh K OSMOIMOHATBLHOMY BOCHIPHUATHIO MAaTEMATUYECKUX OOBEKTOB, PACCYKICHHIA,
pelIeHuit 3a1a4, pacCMaTpPUBAEMbIX IPoOIeM;
3) yMeHue CTpOUTh pPeueBble KOHCTPYKIUHU (YCTHBIE M MUCBMEHHBIE) C UCIOJIb30BAHUEM H3YUYECHHOU
TEPMHHOJIOTMM ¥ CUMBOJIMKH, IOHUMATh CMBIC MOCTABJIEHHON 3aJaud, OCYIIECTBIATh IIEPEBOJ C
€CTECTBEHHOTO S3bIKa HA MAaTEMaTHYECKH U HA000pOT;
* B MemanpeomMemHoM HAIPaBICHUU:
1) yMeHHe MIIaHUPOBATh CBOIO JESTENBHOCTD MPU PELIEHUH Y4eOHBIX MaTeMaTUUYECKHX 3a]a4, BUAETh
pa3IuyYHbIE CTPATETUU PELICHUS 33/1a4, OCO3HAHHO BHIOMPATh CIOCO0 peleHus;
2) ymenue paboTarh ¢ y4eOHbIM MaT€MaTUYECKUM TEKCTOM (HAXOAWUTh OTBEThl HA MOCTaBJIECHHbIE
BOIIPOCHI, BBIIESATH CMBICIIOBBIE ()parMEHTHI U TIp.);
3) yMeHHE TMpOBOJAUTH HECIIOKHBIE JOKa3aTeIbHBIE PpACCYXJEHHUS, ONUpPasChb Ha W3Y4YECHHbIE
OTpeJieNieHUsl, CBOWCTBA, IMpPU3HAKM; pACIIO3HABATh BEpPHbIE U  HEBEPHbIE YTBEP)KJCHUS;
WUIIOCTPUPOBATh MPUMEpPAaMU H3YYEHHbIE TMOHATUS U (PAKTBl; ONPOBEPrarb C IOMOIIBIO
KOHTPIPUMEPOB HEBEPHBIE YTBEPKACHUS;
4) ymeHue AelcTBOBaTh B COOTBETCTBUHU C TNPEATIOKEHHBIM QJITOPUTMOM, COCTABJIATH HECIOXHBIE
AITOPUTMBI BBIYMCIEHUI U MIOCTPOCHUM;
5) npuMeHeHne NpuEMOB CAMOKOHTPOJISI ITPH PEIICHNN y4eOHbIX 3a/1a4;
6) yMeHHe BUJETh MAaTEMAaTUYECKYIO 3a/1a4y B HECJIOKHBIX MPAKTUYECKUX CUTYaAIUAX.
7) dbopmupoBaHHE TIEPBOHAYAIBHBIX MPEICTABICHUNA 00 HAEIX WU O METO/JaX MAaTeMaTHKHA Kak 00
YHUBEPCAJIHLHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJICTUPOBAHUS SIBICHUN U MPOIIECCOB;
8) yMeHue BHUIETb MaTEMAaTUYECKYIO 3aJadyy B KOHTEKCT€ MNpOOJIEeMHON CHUTyallud B APYTUX
JTUCHUIUIMHAX, B OKPY)KAIOIIEH XKU3HU;
9) yMeHHe HaXOOUTh B paA3IUYHBIX HCTOYHUKAX HH(OpMaIHio, HEOOXOAUMYIO MAJsi pEIICHUS
MaTeMaTHYeCKHUX IMpo0JieM, U MPEACTaBIATh €€ B MOHIATHON (hopMe; MPUHUMATh PEUICHHE B YCIOBHIX
HETIOJHOU U MU30BITOYHOM, TOUHOM M BEPOSATHOCTHON HH(POPMAIINH;
10) yMeHHe MOHUMATh U UCIOJIb30BaTh MaTeMaTHUECKUE CPEACTBA HATJISAHOCTU (PUCYHKHU, YEPTEKH,
CXEMBI U JIp.) AJIsl WUTIOCTPALK, HHTEPIIPETAllUU, apTyMEHTaIUH;
11) yMeHue BbIABUraTh TMIIOTE3bl MPHU PEUICHUHM Y4€OHBIX 3a7a4 U MOHUMATh HEOOXOJIMMOCTh HMX
MIPOBEPKH;
12) ymeHue mpUMEHSTh MHAYKTUBHbBIE U JIEAYKTUBHBIE CIIOCOOBI PacCy:KIEHUM, BUIETh Pa3IHUHbIC
CTpaTeruy pelieHus 3aaay;
13) moHnmMaHue CYIIHOCTH AITOPUTMHYECKUX MPEANHUCAHUIA U YMEHUE JAeCTBOBATh B COOTBETCTBHUHU C
MPEII0KEHHBIM aJITOPUTMOM;
14) ymeHHe CaMOCTOSATEIbHO CTaBUTh LM, BbIOMpaTh U CO3AaBaTh AJITOPUTMBI JUISl PEIICHUS
y4eOHBIX MaTeMaTHYECKUX poOIieM;
15) yMeHue MIaHUPOBATh M OCYIIECTBIATH NESATENbHOCTb, HAMPABICHHYIO Ha pelIeHHe 3a7ad
HCCIEA0BATENBCKOTO XapaKTepa.
* B npeoMemHoM HaTlpaBlICHUU:
1) BnageHue 6a30BBIM MOHITUWHBIM amIapaToM MO OCHOBHBIM pa3JielaM COACpKaHHUS,
2) BIIaJieHHe HAaBBIKAMH BBIYMCICHUI C HATypalbHBIMHU YUCIAMU, OOBIKHOBEHHBIMU U JECATUYHBIMU
IPOOSIMU, TTOJIOKUTETFHBIMU U OTPHUIATETLHBIMU YHCTIAMU;
3) yMeHue pemarb TEKCTOBBIE 33Ja4M apU(PMETUYECKMM CIIOCOOOM, HCIOJIB3YsS pa3IHyuHbIe
CTpaTEeTUuH U CIOCOOBI PacCyXICHUS;
4) yMeHuEe TNPOBOJUTH HECIOXKHBIE IPAKTUYECKHE pacy€Tbl (BKJIIOYAIOIINE BBIUUCIECHUS C
MPOIIEHTAMU, BBITIOJHEHUE HEOOXO0AUMBIX U3MEPEHH, UCTIONb30BaHUE TPUKHUJIKU U OLICHKH);



5) ucnonp3oBaHuEe OYKB Ui 3alUCH OOIIMX YTBEPXKACHUH, (GOpMys, BBIpaKEHUH, ypaBHEHHN;
YMEHHUE OIEepPHPOBATH MOHATHEM «OYKBEHHOE BBIPDOKECHHE», OCYIIECTBIATH 3JIEMEHTapHYIO
JESITENIbHOCTD, CBSI3aHHYIO C IIOHATHEM «ypPaBHEHHE);

6) 3HAKOMCTBO C HJA€el KOOpPAMHAT Ha NpPSIMOM M HA IUIOCKOCTH; BBINOJHEHHE CTaHAAPTHBIX
IIpOLEYp Ha KOOPAUHATHON IJIOCKOCTH;

7) MOHMMaHWE W HCIIOJIb30BaHHE MH(POPMAILMH, TPEACTABICHHON B (GopMe TaONHIbI, CTOIOYATON
WM KPYTOBOM JHarpaMMbl;

8) yMeHHe BBINOJNHATH alireOpanyeckue npeoOpa3oBaHusl PAMOHAIBHBIX BBIPAKEHHUN, TPUMEHSThH
UX JJIs pelieHus] y4eOHbIX MaTeMaTHMUeCKUX 3a/lad U 3a/a4, BOSHHUKAIOIIMX B CMEXHBIX y4EOHBIX
npeaMeTax;

9) yMeHue noJp30BaThCsl MaTeEMaTUUECKUMU GOPMYyJaMU M CaMOCTOSITEIbHO COCTaBIATh (POPMYIIbI
3aBUCHUMOCTEHN MEX]ly BEJIMUYMHAMU Ha OCHOBE 0000IIEHNS YaCTHBIX CIY4YaeB U SKCIIEPUMEHTA;

10) ymenue pemaTh JIMHEWHbIE U KBaJpaTHbIC YPaBHEHUS] U HEPABEHCTBA, a TAKXKe MPUBOJUMBIE K
HUM YpaBHEHHsI, HEpaBEHCTBA, CUCTEMBI; IPUMEHATh TpaduuecKie MPeICTaBICHMs Ul PEeIIeHUs U
UCCIIEIOBAaHUSl YpaBHEHUM, HEPABEHCTB, CHCTEM; NMPUMEHATH MOJy4YECHHbIE YMEHHS Ul pEUICHUS
3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MTPEIMETOB, IPAKTUKH;

11) oBnaneHue cucTeMol (PYHKIMOHAIbHBIX MOHATHH, (QYHKIMOHAIBHBIM SI3BIKOM M CHUMBOJIUKOM,
YMEHHE CTPOUTHh rpa@uku (YHKIMHA, OMUCHIBATH MX CBOMCTBA, HCIOJIb30BATh (PYHKIHMOHAIBHO-
rpaduyeckue MTpeNCTaBICHUs s OMHCAHMS M aHajdu3a MaTeMaTHYeCKHX 3aJad M pealbHBIX
3aBHCHUMOCTEI;

12) oBnaseHHe OCHOBHBIMH CIIOCOOAMHU MpPEJCTABICHUS M aHAJINW3a CTAaTUCTUYECKUX [JaHHBIX;
YMEHHUE pelIaTh 337a4i Ha HAXOXKAEHUE YaCTOThl M BEPOSITHOCTH CIIy4allHBIX COOBITHIA;

13) ymeHMe NPUMEHATh W3YyYCHHbBIC MOHATHUS, PEe3yiabTaThl M METOMAbl IPU DPELICHUU 3aJad U3
pasNMYHBIX pa3fesoB Kypca, B TOM 4YHCIE 3a7ad, HE CBOJAIIMXCA K HEMOCPEICTBEHHOMY
IIPUMEHEHHIO U3BECTHBIX aITOPUTMOB.

14) ymenue paboTaThb C T€OMETPUUYECKMM TEKCTOM (aHaJIM3UpPOBaTh, W3BJIEKATh HEOOXOAUMYIO
MH(GOPMAIIHIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOU MBICIIM B YCTHON U MHCbMEHHOM peun
15)oBnaneHye HaBbIKAMU YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAJIbHbBIX BBIYUCICHHH

16) oBiazieHUe reOMETPUYECKUM SI3bIKOM, YMEHHE HCII0JIb30BaTh €ro AJs OMMCAaHUS IPEIMETOB
OKpYXAIOILEro MHpa, Pa3BUTUE IMPOCTPAHCTBEHHBIX MPEACTABIECHUN U M300pa3UTENIbHBIX YMEHUH,
puoOpeTeHNe HaBIKOB T€OMETPUUECKUX TOCTPOCHUH;

17) ycBoeHHME CUCTEMaTHYECKUX 3HAHMM O IUIOCKMX (QUrypax M HMX CBOWCTBaX, a TakXke Ha
HarjsilHOM YpPOBHE — O IPOCTEHIIMX IPOCTPAHCTBEHHBIX TeJlaX, YMEHUE HPUMEHSThH
CHCTEMaTHYECKHE 3HaHUS O HUX JUIsl pEIIEHHs FEOMETPHUUECKUX U MPAKTHUECKUX 3a7ay;

18) ymeHue uU3MEpATH JUIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, HCHOJIb30BaTh (OPMYNbI A
HaXO0XJICHUS NEPUMETPOB, IIoIaAed 1 00bEMOB reOMETPUIECKUX (PUTyYD;

19) ymeHHe MNPUMEHATh W3YyYEHHbIE MOHATHUS, PE3YJIbTaTbl, METOABI JJIS pELIeHHUs 3ajaad
IIPAKTUYECKOIO XapakTepa M 3a7ad M3 CMEXKHBIX JUCHMIUIMH C KCIOJb30BaHUEM IIpU
HE00X0IMMOCTH CIIPAaBOYHBIX MaTEpHAIIOB, KaJIbKYJISITOPa, KOMIIBIOTEPA.

B OopraHu3alnuu yqe6Ho — BOCIIMTATCIIbHOT'O IPOLECCAa BAKHYHO POJIb UI'PAKOT 3aJa4vu. Onu
ABJISIFOTCA U LECJIBIO, U CPCACTBOM O6y‘-ICHI/ISI. Baxxueim YCJIOBUEM HpaBHHBHOﬁ OopraHu3aliu 3TOro
nmponecca ABJISACTCA BBI60p paHHOHaHBHOﬁ CUCTCMbI MCTOJOB MU IIPHUCMOB 06y‘-ICHI/I$I, CHCLII/I(pI/IKI/I
peuracMbIX 06pa30BaTCJIBHBIX 1 BOCIIUTATCIIBHBIX 3aa1a4.

HCJ’ILIO HU3YyUCHUA KypCa MATCMATUKC B 7 - 9 knaccax SBISCTCSA Pa3BUTUC BbIYUCIIMTCIBHBIX
YMCHI/Iﬁ A0 YPOBH#, TO3BOJIAIOUICTIO YBEPCHHO UCIIOJB30BATh UX IIPU PCIICHUHU 3aa41 MATCMATHUKU U
CMCXKHBIX HNpPCAMETOB, YCBOCHHC aIlllapaTra ypaBHeHI/Iﬁ U HCPABCHCTB KAaK OCHOBHOTO CpCACTBA



MaTeMaTH4YEeCKOTO MOJCTHUPOBAaHMUS  3a/a4, OCYLIECTBICHHE (DYHKIIMOHAIBHOM IOATOTOBKH
mKOJBbHUKOB. Kypc Xapakrepusyercsi IOBBILIEHHEM TEOPETUYECKOIO YPOBHsSI OOydeHwUs,
MOCTENECHHBIM YCHJIMEM DOJH TEOPETHUECKUX OO0O0OIIEeHH ¥ JAEAYKTUBHBIX 3aKIIOUYCHUI.
[IpuknanHas HapPaBJIEHHOCTb PACKPHIBAET BO3MOYKHOCTD M3y4aTh U PELIaTh NPAKTUUECKUE 3aJauul.

enbto m3ydeHus Kypca reoMeTpuu B 7-9 Kilaccax SIBJIETCS CHUCTEMATUYECKOE H3y4YCHHE
CBOMCTB reoMeTpuyeckux (uryp Ha IUIOCKOCTH, (OpPMHUPOBAHHE  MPOCTPAHCTBEHHBIX
IIpE/ICTaBICHUM, pa3BUTHE JIOIMUYECKOTO MBILIUIEHUS U MOJArOTOBKA ammapaTta, He0OOXOIUMOro Juist
W3YYEHHUS CMEXHBIX IUCHUIUIMH U Kypca CTEpEOMETPUH B CTAPIIMX KiIaccax.

B ocHoBe mocTpoeHHss ~[AHHOTO Kypca JIEKUT HJes TyMaHu3aluuu oOydyeHwus,
COOTBETCTBYIOIAsi COBPEMEHHBIM MPECTABICHUSAM O LIEJSAX IIKOJIBHOTO 00pa30BaHUs U yESIouas
0c000€ BHUMaHKE JIMYHOCTH YYEHHKA, €r0 HHTEPECaM U CIIOCOOHOCTSIM.

IIpemiaraemslii Kypc mo3BojsieT 00ecneunTsb GOPMUPOBAHUE KAK npedmMenHblx YMEHUH, TaK U
VHUBEPCANbHLIX  Y4eOHblX — Oelicmeuil IIKOIBHUKOB, a TAaKXKe CIOCOOCTBYET JOCTHIKEHUIO
onpenenéHHpix B0 GI'OC NMYHOCTHBIX pe3yabTaTOB, KOTOPBIE B albHEHUIIEM MMO3BOJIAT yYaIlIUMCS
MPUMEHSTH MOJTyYE€HHbIE 3HAHUSI U YMEHHUS JUIsl pEIICHUs] pa3IMUHbIX )KU3HEHHBIX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA KYPCA AJITEBPBI B 7-9 KIIACCAX
PAIITMOHAJIBHBIE YU CJIA
BeinmyckHuK Haydures:

1) noHMMAaTh OCOOCHHOCTH JIECITUYHOW CHCTEMbI CUMCIICHUS;

2) BIaJeTh NOHATHIMH, CBI3aHHBIMU C JICTMMOCTBIO HATYPATbHBIX YHCET;

3) BeIpaKaTh YHCJIa B OKBHBAJICHTHBIX (OpMax, BbIOMpas Haubosiee TMOAXOIAIIYIO B
3aBHCUMOCTH OT KOHKPETHOW CUTYaIIHH;

4) cpaBHUBATbh U YIIOPSIOYHNBATH PAMOHATHHBIC YHCIIA;

5) BBIMOJIHATh BBIYMCICHUS C pAIlMOHAJIBHBIMU YHCIAMH, COYETas YCTHbIC M MUCHMCHHBIC
MPUEMBI BEIYUCIICHUH, TPUMEHSTH KaJbKYJISTOD;

6) UCrob30BaTh TMOHATHS W YMEHHUS, CBS3aHHBIE C MNPOMOPIUOHAIBLHOCTBIO BEJIMYHMH,
MPOIICHTaMU B XOJIC PEIICHHUS MaTeMaTHYECKHX 3aJa4d ¥ 33724 U3 CMEXKHBIX MPEIMETOB, BHIIOJIHATh
HECIIO)KHBIC TIPAKTUYECKUE PACUETHI.

BBINYCKHUK MOJTYYUT BO3MOXKHOCTD:

1) TO3HAKOMHUTHCS C MO3UIIMOHHBIMH CHCTEMaMH CUHCICHUS C OCHOBAHUSAMH, OTIUYHBIMH OT
10;

2) yriyOuTh U pa3BUTh NPEACTABICHUS O HATYPAIbHBIX YKCIAaX U CBOMCTBAX JICIUMOCTH;

3) Hay4uThCS UCIIO0JIb30BATh MPUEMBI, PaIMOHATIM3UPYIOIIUE
BBIUMCIICHUS, TPUOOPECTH TPUBBIUKY KOHTPOJIUPOBATh BBIYMCICHHS, BBHIOMpAs TOJIXOMSAIIMNA JUIS
CUTYallUH CIoco0.

JEACTBUTEJBHBIE UUCJIA
BeImmyckHUK HayduTCs:
1) ucrnosp30BaTh HAYAIBHBIC IPEICTABICHHS O MHOXKECTBE JICH CTBUTEIILHBIX YHCET,
2) BIIAJICTh TIOHATHEM KBaJPATHOTO KOPHS, IPUMEHSTh €T0 B BEIYHCIICHUSX.
BBINyCKHUK MTOTYYHT BO3MOKHOCTb:
3) pa3BHUTH MPEICTABICHUE O YHCIIE U YHCIOBBIX CHCTEMAX OT HATYpPaJbHBIX JI0 JEHCTBUTEIBHBIX
YHCEIT; O POJIU BEIYUCIICHUH B YEJIOBEUECKOMN MPAKTUKE;
4) pa3BUTh U YrIyOUTh 3HAHHS O JCCATUYHON 3aIUCH JEHCTBUTENBHBIX YnceN (TIEPHOANIECKUE
U HeTeproauyYecKue apoon).



N3MEPEHUA, IPUBJINKEHU S, OHEHKHN
BeInyckHHUK Hay4duTes:

1) ucnonb3oBaTh B XOJ€ PEIICHUS 3343y JJIEMEHTApHbIE IPEACTABICHUS, CBSA3aHHbBIE C

npUOIMKEHHPIMHA 3HAYCHUSMH BEJTMYNH.
BBIITyCKHHK OJIy4UT BO3MOXKHOCTB:

1) MOHATH, YTO YHCIIOBBIC JAHHBIC, KOTOPBIC HCIOJB3YIOTCS U XapaKTEPUCTUKU OOBEKTOB
OKPYXAIOIIEr0  MHpa, SABISAIOTCS  NPEUMYIIECTBEHHO NPUONMKEHHBIMH, 4YTO TI0  3aIlUCH
NpUOIMKEHHBIX 3HAYCHHUH, COACPIKAIIMXCS B WH(POPMAIMOHHBIX HMCTOYHHKAX, MOXHO CYIUTHh O
MOTPEIIHOCTH MPUOIUKEHMUS;

2) NOHATh, YTO TMOTPEHIHOCTh pe3ylbTaTa BBIYMCICHHN JIOJDKHA OBITh COM3MEpHUMA C
MTOTPEIIHOCTBIO UCXOIHBIX JaHHBIX.

AJITEBPAMYECKHUE BbBIPAKEHUSA
BeinmyckHuK HayduTes:

1) BiaseTh MOHATHSIMH «TOXICCTBO», «TOXKICCTBEHHOE MpPEOOpa30BaHUEy», pellaTh 3ajadH,
coJiepkaiiue OyKBEeHHbIE JaHHbIE; paboTaTh ¢ (opMyIamu;

2) BBIMOJIHATE MPEOOPa30BaHUS BHIPKEHHIA, COJCPIKAIINX CTEIICHH C [ENBIMU MOKA3aTSIAMH H
KBaJpaTHEIE KOPHY,

3) BBINOJHATH TOXJCCTBEHHBIC PEOOPa30BaHUsI PALIOHAIEHBIX BBIPA)KEHHI Ha OCHOBE IPABUII
NEeWCTBUI HAJl MHOTOYJIEHAMH U alredpanyecKuMHU ApoOsIMH;

4) BBINOJHATD pasnoxeHue MHOT'O4JICHOB Ha MHOXHTEJIH.
BbINyCKHUK MOTYYUT BO3MOKHOCTD:

1) HAy4UTBCSl BBINOJHATH MHOTOLIATOBBIE MNPEOOpa3OBaHMs PAI[MOHAIBHBIX BBIPAKCHUI,
MIPUMEHSIS IUPOKUN HA0OP CrIOCOOOB M TPUEMOB;

2) IPUMEHSATh TOXKICCTBEHHBIC MPEOOPa30OBaHMs [UIsl PEIICHUS 3aa4 U3 Pa3iIMYHbIX pa3/iesioB
Kypca (HampuMmep, A1 HaX0XkKAeHUs. HanOoIbLIero/HauMEeHbIIEr0 3HAYCHH s BEIPAXKECHUS).

YPABHEHUS
BeimyckHuK HayguTes:

1) pewiath OCHOBHBIC BH[bI PAL[HOHAIBHBIX YPABHCHUI C OJHOI MEPEMEHHOH, CUCTEMBI JBYX
YpPaBHEHHI C IBYMsI IEPEMEHHBIMU;

2) OHMMAaTh YPaBHEHUE KAK BKHCHIIYI0O MATEMATHYCCKYIO MOJICIb JUIsl OMUCAHHS U U3YUCHUS
Pa3HOOOPa3HBIX peasbHBIX CUTYAIMi, pellaTh TEKCTOBBIE 33a4H AJIre€OpanyeckKiM METOIOM;

3) npuMeHsTh rpapuYecKre MPEICTaBICHUS Ul HCCICIOBAHUS YPAaBHEHHMH, UCCICIOBAHUS U
peLIeHHs CUCTEM YpaBHEHUH C IByMs IIEpEMEHHBIMHU.

BBIMYCKHUK MOTYYUT BO3MOKHOCTD:

1) oBnameTh CHEHUATLHBIMU MPHEMAMH PELICHHS YPaBHEHUI U CUCTEM ypaBHECHUIl, yBEPEHHO
NPUMEHATH anmapaT ypaBHEHUH IS pelleHUs pa3HOOOpaszHBIX 3a/ady W3 MaTEeMaTHKH, CMEKHBIX
MIPEIMETOB, IPAKTHKH;

2) NpUMEHsTh rpadUuecKue MpeACTaBICHHS IS UCCIIEe0BaHMs YPaBHEHUI, CUCTEM YpaBHEHUH,
coJiepKalux OyKBeHHbIE KOI()(DUIIUESHTHI.



HEPABEHCTBA
BeInyckHUK Hay4duTes:

1) moHMMaTh M TPHUMEHITh TEPMHHOJIOTHIO M CHUMBOJIMKY, CBSI3aHHBIC C OTHOIICHHEM
HEPABEHCTBA, CBOMCTBA YMCIIOBbIX HEPABEHCTB;

2) peliath JIMHEWHBIC HEPABCHCTBA C OJHOW MEPEMEHHOM M MX CHCTEMBI;, peliaTh KBaJpaTHbIC
HEPaBEHCTBA C OMOPOM Ha IrpaUUEeCKUe IPEICTABICHNUS,

3) IpUMEHSATH anmapar HepaBeHCTB JJIsl PELICHUS 3a/lad 3 Pa3IMuHbIX PAa3JesiOB Kypca.

BbInyCKHHMK MOJyYUT BO3MOKHOCTb HAyUUThCSI:

1) pasHoOOpa3HbIM TpHEMaM JI0Ka3aTeIbCTBA HEPABEHCTB, YBEPCHHO MPUMEHSTH armapar
"HEepaBeHCTB ISl peLIeHMs pa3HOOOPa3HbIX MaTEMaTHUECKUX 3a]a4 U 3aJa4 U3 CMEXHBIX IIPEIMETOB,
MIPaKTHKU;

2) IPUMEHATh TpauyecKue MPEACTABICHHUS JUISl HWCCICIOBAHUS HEPABEHCTB, CHCTEM
HEPABEHCTB, CO/IePKAIUX OyKBEHHbIE KO (DULINEHTHI.

OCHOBHBIE IOHATUSA. YACJIOBBIE ® YHKIIUU
BeinmyckHuK HayduTes:

1) moHMMAaTh W UCIOJIH30BaTh (DYHKIIMOHAIBHBIC MOHSITHS M SA3bIK (TEPMHUHBI, CUMBOJIHYCCKUE
0003HaYCHHS);

2) ctpouTh rpaduku 37MeMeHTapHBIX (DYHKIIHIA; HCCIIeI0BATh CBOMCTBA YMCIOBBIX (DYHKIHMH Ha
OCHOBE M3YUCHHUS TIOBEICHUS MX TPaQUKOB;

3) noHuMath GYHKIHMIO KaK BOKHEHIITYI0 MATEMAaTHYECKYIO MOJIEITb ISl OTTMCAHUS TPOLIECCOB U
SIBIICHUH OKPYKAIOIIEr0 MHpPA, TMPUMEHATh (YHKIIMOHATBHBIA S3bIK JUISi OMHCAHUS W MCCICIOBAHUS
3aBHCUMOCTEH Mex 1y (PU3NICCKUMHU BEITMYMHAMHU.

BEITYCKHUK MOTYYUT BO3MOXXHOCTh HAYIHThHCS:

1) MpOBOIUTH HCCICIOBAHUS, CBA3aHHBIC C W3yYCHHEM CBOMCTB (YHKIMI, B TOM 4YHCIE C
UCTIOJIb30BAHUEM KOMITBIOTEPA; Ha OCHOBE IpapMKOB M3yYCHHBIX (YHKIUH CTPOUTH OOJIee CIOKHBIE
rpaduku (KyCOYHO-3a[aHHbIC, C «BBIKOJIOTHIMI TOYKAMH U T. I1.);

2) UCIOoJIb30BaTh (YHKIMOHAIbHBIC MPEICTABICHUS M CBOWCTBA (GYHKIUN IS pEIICHHS
MaTeMAaTUYECKUX 33a]a4 U3 Pa3IMYHBIX pa3JIeiioB Kypca.

YUCJIOBBIE ITOCJIEJOBATEJIBHOCTHU
BBINyCKHUK HAy4UTCS:

1) moOHMMaTh W HCMOJIB30BAaTh A3bIK IOCIEIOBATEIBHOCTEH (TEPMHUHBI, CHMBOJHUYCCKHE
0003HaYCHHS);

2) mpuMeHATh GOPMYIIbI, CBSI3aHHBIC C apU(METHUECKONH U TE€OMETPUUYECKON MPOTPECCHIMH, H
anmnapart, cGOpMUPOBAHHBIN NMPU U3YYEHUH APYTUX Pa3esioB Kypca, K PEeIIeHUI0 3a/1a4, B TOM YHCIIE C
KOHTEKCTOM M3 peaibHOMN KU3HH.

BBITyCKHHUK TOTYYUT BO3MOXKHOCTh HAyYUThCS:

1) pemrath KOMOMHHPOBAHHBIE 3a/1a4M ¢ TPUMEHEHHEM (OPMYJ N-TO YiIeHa U CYMMBI MIEPBBIX N
YJIEHOB apuU(PMETHUECKON U T€OMETPUUYECKON MPOTPecCuit, MpUMEHsS MPH ATOM anmnapar ypaBHEHUN U
HEPaBEHCTB;

2) NOHUMAaTh APU(PMETHUYECCKYI0 M T€OMETPUUYECCKYI0 MPOTPECcCUU Kak (DYHKIMU HATYpalbHOTO
apryMeHTa; CBS3bIBaTh apU(PMETHUYECKYIO MPOTPECCUI0 C JIMHEWHBIM POCTOM, T€OMETPUUYECKYI0 — C
AKCMOHEHIIMATEHBIM POCTOM.

OIIMCATEJIBHASA CTATHCTHKA



BbIMYCKHMK HAay4YMTCS HCIOJNB30BATh MPOCTEUIINE CHOCOOBI MPEJICTABICHHUS M aHAIN3a
CTaTUCTUYECKUX JAHHBIX.

BBIMYCKHUK MOJIYYUT BO3MOKHOCTh MPUOOPECTH MEPBOHAYAIBHBIA OINBIT OpraHu3alnuu cOopa
JTAHHBIX TPH MPOBEJCHUN OINpPOca OOIIECTBEHHOTO MHEHUS, OCYIIECTBIIATh X aHAIN3, PEICTABIAT
pe3ysbTaThl, OIpoca B BUJIE TaOIHIIbI, AUArPAMMBI.

CJIYYAMHBIE COBBITUS U BEPOSATHOCTD

BrinyckHUK HAy4YHUTCS HAXOAUTH OTHOCUTENIHHYIO YaCTOTY U BEPOSATHOCTD CIy4ailHOTO COOBITHSI.

BrInycKHUK OJTy9UT BO3MOKHOCTH MPUOOPECTU OMBIT MPOBEIACHUS CIIyYalHBIX SKCIIEPUMEHTOB,
B TOM YHCJIE€ C IOMOIIBIO KOMITBIOTEPHOTO MOJICIIMPOBAHUSI, UHTEPIIPETAIIMU UX PE3YJIHTATOB.

KOMBHHATOPHUKA

BrinmyckHUK Hay4dyuTCs pemiath KOMOMHATOPHBIE 33/1a4l Ha HAXOXJICHUE Yuciia OOBEKTOB WU
KOMOMHAIIUH.

BBINMyCKHUK TOJIyYUT BO3MOKHOCTh HAYYUTHCS HEKOTOPBHIM CIECIHAIBHBIM TPHEMaM pelIeHUs
KOMOWHATOPHBIX 3a/1a4.

COIAEPKXAHUE YYEBHOI'O ITPEJIMETA

AJITEBPA

Auiredpanyeckue BbIpa:keHUsl. DyKBeHHBIC BBIPOKEHUS (BBIPAXKEHHUS C TMEPEMEHHBIMU).
UucnoBoe 3HaueHue OyKBEHHOTO BhIpakeHMs. JlomycTuMble 3HaUeHus nepeMeHHbIX. [loncTaHoBka
BBIpAKEHUI BMeCTO TNepeMeHHBIX. [IpeoOpazoBanre OYKBEHHBIX BBIpR)KCHHUN Ha OCHOBE CBOWCTB
aprupMeTHYECKUX AeUCTBUN. PaBeHCTBO OyKBEHHBIX BhIpaKEHHM. T0XIECTBO.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeleM U e€e cBOMCTBAa. OqHOUIEHBl U MHOTOWIEHBI. CTENeHb
MHorouseHa. Clio)KeHue, BBIYMTAHUE, YMHOKEHHE MHOIOWIEHOB. POpMyIbl COKpAIEHHOIO
YMHOXEHUS: KBaApaT CyMMbl M KBaapaT pa3HocTH. Popmyna pa3HOCTHM KBaJApaToB.
[IpeoOpa3oBaHue 1ENOro BBHIPAKEHUS B MHOTOWIeH. Pa3nojkeHne MHOTOUYJICHOB Ha MHOKUTEIH.
MHorounensl ¢ oaHOW nepeMeHHO. KopeHnb mMHorouseHa. KBajgpaTHbIil TpeXwieH; passioKeHUe
KBaJPaTHOIO TPEX4UI€Ha HA MHOKHUTEIIN.

AnreOpanveckass npo6b. OcHOBHOE CBOHCTBO anreOpamyeckoir npodu. CliokeHwue,
BBIYMTAHUE, YMHOXKEHHE, JIelleHne anredpandeckux Apoodeid. CTeneHb C IeNbIM MoKa3aTelieM U ee
CBOWCTBA.

PannonanbHbIe BeIpaKEeHUS U X IpeoOpazoBanus. JJokazaTeiabCTBO TOKIECTB.

Ksanparusie xopau. CBoiicTBa apudMeTHYecKMX KBaJAPATHBIX KOPHEH M UX NMPUMEHEHHE K
MpeoOpa30BaHHIO YUCIOBBIX BHIPAXKEHUI U BEIYUCICHHUSIM.

YpaBHeHusi. YpaBHeHue ¢ oAHou nepemeHHOW. Kopenb ypaBHeHus. CBOWCTBa YMCIOBBIX
paBeHCTB. PaBHOCUIIBHOCTD YpaBHEHUM.

Jluneitnoe ypaBHeHue. KBagpatHoe ypaBHeHue: ¢opmMmyna KOpHEH KBaIpaTHOTO YpaBHEHHS.
Teopema Buera. PemieHune ypaBHEHUM, CBOIAIUXCS K JIMHEWHBIM M KBaapaTHbIM. [IpuMepsl
pelieHns ypaBHEHUH TpeThel U 4eTBepTol cTeneHu. Pemenne qpoOHO -paliioHaIbHBIX YpaBHEHUH.

VYpaBHeHuUe ¢ IByMs NIepeMEHHbIMU. JINHEMHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU, IPUMEPHI
pelieHus: ypaBHEHHUH B LEIbIX YHCIIAX.

Cucrema ypaBHEHHMI C JBYMs NEpEMEHHBbIMH. PaBHOCHUIBHOCTH cucTteM. CHCTEMBI JBYX
JIMHEWHBIX YPAaBHEHHUU C JBYMS NEPEMEHHBIMHU; PELICHUE MOJCTAHOBKOW M cioxeHueM. [Ipumepsl
pElIeHusl CUCTEM HEJTMHENHBIX YPABHEHUH C IByMs IT€PEMEHHBIMU.

Pemienne TeKCTOBBIX 33124 aNreOpandeckiuM CrocoooMm.

JlexkapToBBI KOOPJIMHATHI HAa TIIOCKOCTH. |'paduyeckas UHTEpHpeTanus ypaBHEHUS C JIBYMsI
nepeMeHHbIMU. ['paduk JIMHEHHOTO YpaBHEHHsI C JIBYMsI TEPEMEHHBIMH; YIJIOBON KOA(D(OUIIUEHT
MpSMOIi; yCIIOBHE TapaieIbHOCTH MpsMbIX. ['paduku mpocTedmmx HENTWHEHHBIX ypaBHEHHI:



napaboia, runep0oia, OKpYXKHOCTh. ['paduueckas MHTEpIpETaLUsi CUCTEM YPaBHEHUH C IBYMS
[IEPEMEHHBIMHU.

HepaBencrBa. UncinoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaseHcTBO ¢ 01HOM NepeMeHHON. PaBHOCHIIBHOCTE HEPABEHCTB. JINHEWHbIE HEPABEHCTBA C
oaHOU niepemenHoi. KBasnpaTHsie HepaBeHCcTBA. CUCTEMBI HEPABEHCTB C OJTHOM MEPEMEHHOM.

®YHKIUU

OcHoBHbIE NOHATHS. 3aBUCUMOCTH MExXJy BeiauunHamu. [IpencraBieHue 3aBHCHUMOCTEH
¢dopmymnamu. [onsitre GpyHkunu.

OO6nacte ompeneneHus U MHOXecTBO 3HadeHWH (yHkiuu. CrocoObl 3amaHus (yHKIWU.
I'padux ¢yskumu. CpoiicTBa (yHKIMH, ux oroOpakeHue Ha rpaduke. I[Ipumepsr rpaduxos
3aBUCHMOCTEH, OTPAXKAIOLIUX peabHbIE MPOLECCHI.

Yucaosbie pyHknuu. OyHKIMY, ONUCHIBAIOIINE MPSAMYIO U OOpPAaTHYIO MPONOPLHOHAIBHbIE
3aBUCHUMOCTH, UX Irpaduku u cBoiicTBa. JIunelinas ¢pyHkuus, ee rpaduk u cBoiicrBa. KBagpatuunas
dbyskus, ee rpaduk u cBoiictBa. CreneHHble (GYHKIMH ¢ HATypaTbHBIMU MOKA3aTeNsIMHA 2 U 3, UX
rpaduku 1 cBOMCTBA.

I'paduku pynkumit y= \/E’ y Z%, y=x

YuciioBble MOCIEI0BATENBHOCTH. [loHATHME dYHMCIOBOM MOCIEAOBATENBHOCTH. 3aJaHueE
MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM popMyiio u (popmysoit N-ro dsieHa.

Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmynsl N-ro wieHa apudMeTnyeckou u
reOMEeTPUYECKON MPOrpeccuii, CyMMBbI MepBbIX N wieHoB. M300paxeHune 4ieHOB apupMeTHIECKON 1
F€OMETPUYECKON  MPOTPEecCMid  TOYKaAaMU  KOOPAMHATHOM  IMUIOCKOCTH.  JIMHEWHBIM U
SKCHOHEHINANBHBIN pocT. CII0KHBIE MPOIEHTHI.

BEPOATHOCTDb U CTATUCTHUKA

OnucareqbHas ctaTucTuka. [IpeacraBnenne JaHHBIX B BUJE TaOIHIl, AUarpaMm, rpadukos.
CrnygaifHass u3MeHYMBOCTh. (CTaTHCTHYECKHME XapaKTEPUCTHKA Habopa JaHHBIX: CpeaHee
apudmernyeckoe, MenuaHa, HauOoJblllee M HaUMEHblIee 3HaueHus, pasmax. [IperncraBienue o
BBIOOPOYHOM HCCIIEIOBAaHUH.

Cayuaiinble cOObITMSI M BepPOSTHOCTb. [loHATHME O CilydailHOM ONBITE W CIy4alHOM
coObiTun. YactoTa ciydaitHoro coObiTHs. CTaTUCTUYECKHM MOAXOJ K TOHSTHUIO BEPOSITHOCTH.
BeposTHOCTH  MPOTHBOMOJIOKHBIX  COOBITHH.  JlOCTOBEpHBIE U  HEBO3MOXHBIE  COOBITHSL
PaBHOBO3MOXHOCTB cOOBITHH. KiTaccnyeckoe onpeaeneHne BEpOSITHOCTH.

Komo0unaropuka. Pemenrie koMOMHATOPHBIX 33/1a4 nepebopoM BapuanToB. KomObunaropnoe
MpaBmiIo yMHOXeHus. [lepecTaHOBKY U QakTOpHUAIL.

I'EOMETPUA

Harasinnass reomerpusi. Harmsinnbele npezcraBieHuss o (urypax Ha IUIOCKOCTH: Ipsimas,
OTpEe30K, JIyd, YroJ, JIOMaHasi, MHOIOYTOJbHUK, OKpPYXHOCTb, Kpyr. YeThlpexyroibHUK,
IPSIMOYTOJIbHUK, KBaApaT. TpeyrojpHUK, BUABI TPEYroJBbHUKOB. lIpaBHiIbHBIE MHOIOYrOJIBHUKU.
N300paxkenue reomerpuueckux Quryp. BzanmHoe pacmonoxkeHue JByX INpSAMBIX, JIBYX
OKPYXHOCTEH, IIPAMOM U OKPYKHOCTH.

Jnvna otpeska, siomaHou. Ilepumerp MHOroyroiapHuka. ENMHMIBI U3MEpEHUS IJIUHBIL.
N3mepenune AinMHbBI 0Tpe3Ka, IOCTPOCHUE OTPE3Ka 3aJaHHOM JJINHBIL.

Bunbst yrios. I'pagycHas wmepa yrima. M3MepeHue U IOCTpPOCHHE YIJIOB C IOMOILBIO
TPaHCIIOPTHPA.

[Tonstue miomanu GUrypsl; eUMHUALBI U3MEpeHus miomany. [nomans npsMOyrojabHUKAa U
wiomanas kBaapara. llpubmmkeHHoe wu3MepeHue IUomianeil ¢uryp Ha kieryatoil Oymare.
PaBHOBenukue Gurypsl.

Harnsanele npencTaBieHUsl 0 MPOCTPAHCTBEHHBIX (PUrypax: KyO, mapajuielenunes, npusma,
nupampja, map, cdepa, KOHyC, HWIMHAp. M300paxeHne mpocTpaHCTBEHHBIX ¢Guryp. Ilpumeps



ceyeHuil. MHororpanHuku. IIpaBunbHble MHOrorpaHHuku. IIpuMepsl pa3BepTOK MHOIOIPaHHUKOB,
LWIMHJpa U KOHYca.

[Tonsite o0beMa; equHUIBI 00BeMa. OObEM MPSMOYTOIHHOTO MapaljieNienumneaa, Kyoa.

[onsitue o paBeHctBe ¢uryp. LlenrpanpHas, oceBas 1 3epKajbHas cuMMeTpuu. M3o00paxenue
CUMMETPUYHBIX QUTYP.

I'eomerpuueckue ¢urypsl. Ilpsavbie u yriael. Touka, npsmas, miaockocTs. OTpe3ok, JIyd.
VYron. Bunel yrinos. BepTukanbHble U CMEKHBIE YIJIbl. brccekrpuca yria.

[TapannensHble W mnepecekaromuecs npsmble. lleprnenaukynspueie npsmble. Teopembl o
NapajuIeIbHOCTH U TMEPHEHAUKYISIPHOCTH NpsMbIX. [lepneHauKkynsp M HakJIOHHas K MPSIMOM.
CepeMHHBIN EpIEHAUKYIIAP K OTPE3KY.

l'eomerpuueckoe Mecto Todyek. CBoHCTBA OMCCEKTPUCHI Yrila U CEPEIUHHOTrO
MEPIEeHIUKYIIApa K OTPE3KY.

TpeyronbHuk. Beicota, Meauana, OuCCEKTpHca, CpEeAHssl JIMHUS  TPEYroJibHHKA.
PaBHOOeIpeHHbIE M PaBHOCTOPOHHHE TPEYrOJbHUKH; CBOMCTBA W MPU3HAKK PaBHOOEAPEHHOTO
TpeyroiapHuka. [Ipu3Haku paBeHcTBa TpeyrojabHUKoB. HepaBeHcTBO TpeyrosibHuKa. COOTHOIIEHUS
MEXAYy CTOPOHaMU U Yyrjiamu TpeyrosbHuKa. Cymma YIJIOB TpeyrojibHHKA. BHelHue yrisl
TpeyroiapHuka. Teopema ®aneca. [lonobue TpeyroiapbHukoB. [Ipu3Haku mogoOUs TPEyroJbHUKOB.
Teopema Iludaropa. CuHyC, KOCHHYC, TaHT€HC, KOTAaHT€HC OCTPOTO YyIJia MPSIMOYTOJBHOTO
TpeyronbHuka U yriaoB oT 0 go 180°; mpuBeneHne kK ocTpoMmy yrily. PemeHune nmpsMoyrojbHbIX
TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPHYECKOE TOXJeCTBO. MDOpMyIibl, CBS3BIBAIOLINE CHUHYC,
KOCHUHYC, TaHI€HC, KOTaHMeHC OJHOr0 M TOro e yria. PemieHue TpeyroiabHUKOB: TeopeMma
KOCHHYCOB U TE€OpEMa CHUHYCOB. 3aMeyaTelibHble TOUKH TPEYroJbHUKA.

YeteipexyronbHuk. [lapamnenorpamm, ero cBOKMCTBa U MpU3HAKKU. [IpsAMOYroJbHUK, KBaapar,
poMO, UX cBOICTBA M NMpU3HAKK. Tpanenus, CpeaHss JUHUSA Tpanelnu.

MHoroyronapHuk. Bellykiibie MHOTOYroJbHUKA. CymMMa yIJIOB BBIIYKJIOTO MHOTOYTOJIbHHKA.
IIpaBunbHBIE MHOTOYTOJIBHUKH.

OxkpyxHocTh U Kpyr. [yra, xopaa. Cektop, cermeHT. LIeHTpasibHBII YTroJi, BHUCAHHBIA YTOJI;
BEJIMYMHA BIIMCAHHOTO yria. B3anMHOE pacnoioskeHue npsMon U OKPY>KHOCTH, JIBYX OKPY’KHO CTEH.
KacarenbHas u cexymas K OKpyKHOCTH, X CBOMCTBA. BricanHble U ONMCAHHBIE MHOTOYTOJIbHUKHU.
OKpyXHOCTb, BIIMCaHHAas B TPEYTOJIbHUK, M OKPYKHOCTb, OIMCAHHAs OKOJO TpPEYrOJIbHUKA.
BrnircaHHBIE M OIIMCAHHBIE OKPYKHOCTH ITPAaBUJIBHOTO MHOTOYT' OJIbHUKA.

I'eomerpuueckue npeoOpazoBanus. [lonsrue o paBeHcrBe ¢uryp. Ilonsarue o aBwKeHHH:
oceBas M LIEHTpaJlbHAs CUMMETPHUH, NapajliesIbHbII 1epeHoc, noBopoT. [lonsarue o noxoduu duryp
U TOMOTETHH.

Pemenue 3agay Ha BBIUMCIIEHHE, AOKA3aTEIbCTBO U IIOCTPOEHHUE C HUCIIOJIb30BAHUEM CBOMCTB
W3YYEHHBIX QuUryp.

H3mepenne reomerpu4eckux Beqn4uH. /inHa otpeska. PaccTossHuE OT TOUKH O IPSIMOM.
Paccrostnue Mexay napajuienbHbIMU IPSIMBIMU.

IlepumeTp MHOTOYrOJIbHUKA.

JUIMHa OKPY>KHOCTH, YUCIIO JI; JUINHA AYTH OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBUE MEXy BEIMYMHOMN LIEHTPAIBHOIO yrja U JUIMHOM Iyru
OKPYKHOCTH.

[TonsiTue nnomaau mwiockux guryp. PaBHococTaBieHHbIe U paBHOBeNUKHE (Gurypsl. [Tnomans
npsaMoyronbHuka. llnomanum napamienorpamma, TpeyrojpHuMKa M Tpanenuu. [lmomans
MHOTOyrojpHuka. Ilnomane kpyra u muomane cexkropa. COOTHOIIEHHE MEXAY ILIOWAAsIMU
1oI00HBIX uryp.

Perienue 3a1a4 Ha BBIYMCICHHUE U JOKA3aTeIbCTBO C UCIOJIB30BAHUEM M3YUYEHHBIX (HOPMYII.

Koopaunartel. YpaBHenue npsamoil. Koopaunatsl cepequnsl oTpe3ka. Dopmyna pacCTOSIHUS
MEXAY IBYMSI TOUKAMH IIJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

Bexropbl. /lniuna (moxynb) BekTopa. PaBeHcTBO BekTopoB. KosuimHeapHbIE BEKTODBI.
KoopaunaTsl BekTOpa. YMHOKEHUE BEKTOPA Ha YMCIIO, CyMMa BEKTOPOB, Pa3/I0’KEHUE BEKTOPA I10
JIBYM HEKOJUIMHEApHBIM BeKTopaM. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



JJOI'MKA U MHOXECTBA

TeopeTnKko-MHOKeCTBeHHbIEe MOHATHA. MHOXXECTBO, D3JEMEHT MHOXKECTBA. 3aJaHue
MHO)XECTB  IIEPEUYUCIIEHUEM  D3JIEMEHTOB, XapaKTEpUCTUUYECKMM CcBOMCTBOM. CraHaapTHbIE
0003HAYCHHsT YUCIOBBIX MHOXeECTB. Ilycroe MHOXecTBO M ero obOo3HadeHue. [ToamMHOXECTBO.
OObeIMHEHHE U TIEPECEUEeHNE MHOKECTB.

Wntroctpaniyist OTHOIIEHUH MEX/ly MHOXKECTBAMM € IOMOLIbIO AUarpaMm Dilsiepa — BenHna.

JueMeHTHI Joruku. Onpeaenenue. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3zaTeabCcTBO
oT nmpoTuBHOTO. Teopema, oOpaTHas nanHoi. [Ipumep u KoHTpHIpUMED.

[loHsiTHE O PAaBHOCUJIBLHOCTH, CJIEIOBAHUH, YIOTPEOIECHUE JIOTUUECKUX CBA3O0K eciu ..., Mo 8
MOM U MOJILKO 8 MOM ClIyyae, TOTUUECKUE CBSI3KU U, UTU.

MATEMATUKA B UCTOPUYECKOM PA3BUTHUHA

(Coneprxanue paszzena BBOJAUTCS IO MEPE U3YUYEHHUSI IPYTHX BOIIPOCOB. )

Uctopus ¢gopmMupoBaHus MOHATHS 4YMCIA: HaTypalbHblEe 4YHCIa, APOOH, HEOCTATOUYHOCTD
palMOHAJbHBIX YHUCEN I T€OMETPUYECKUX H3MEpEeHHil, uppaluoHainbHble uyucia. CTrapuHHbIE
cucteMbl 3anucu yucen. J[poou B Basunone, Erumnrte, Pume. OTKpbITHE OECATUYHBIX IpOOEH.
CrapunHble cucteMbl Mep. JlecaTuunble apobu M MeTpuueckas cucreMa wmep. llosBieHue
OTpUIATENbHBIX yncen U Hyns. JLMaraunkwuii. JT. Ditnep.

3apoxaenue anreOpel B Hempax apudmermku. An-Xopesmu. Poxaenne OyKBEeHHOU
cumBosiiku. I1. depma, @. Buer, P. Jlekapt. Uctopus Bompoca o HaxoxaeHUH (HOpMyN KOpHEH
anreOpanvyeckux YypaBHEHHH, HEpa3pelMMOCTh B paJuKajiaX YpaBHEHHM CTemneHu, OoJbluein
yeteipex. H. Tapranss, JIx. Kapgano, H. X. A6ens, O. I'anya.

N300perenne MeTo1a KOOPAUHAT, MMO3BOJISIIOIIETO MEPEBOAUTh F€OMETpPHUECKHe O0OBEKThI Ha
s3b1K anreOpsl. P. Jlexapt u 1. depma. [Ipumeps! pa3nudHbIX CHCTEM KOOPIUHAT Ha TUIOCKOCTH.

3amaua Jleonapmo IImzanckoro (PuOoHauym) o Kposmkax, yucia PdubonHayum. 3amava o
IIaXMaTHOM JOCKE.

Hctoku Teopun BEPOSITHOCTEM: CTpaxoBoe /eiio, azapTHbie urpkl. I1. ®epma u b. I1ackans. .
bepnynnu. A. H. Konmoropos.

Ot 3emuiemepus k reomerpuu. [ludarop m ero mxomna. @anec. Apxumen. Iloctpoenue c
MIOMOIIBIO IMPKYIS U JUHEHKU. [locTpoeHue npaBUIIbHBIX MHOTOYrOJIbHUKOB. Tpucekius yria.
KBagparypa kpyra. Yasoenue kyba. Mcropus uucna s1. 3omotoe ceuenue. «Hagama» Epxamma. JI.
Oiinep. H. U. JlobaueBckuii. McTopus nsroro mocrynara.

Codusmbl, mapagoKchl.



TemaTn4yeckoe NJIaHNPOBaHUe
7 KIIACC. MATEMATHKA

AJITEBPA.

1 yeTBepTh - 5 yacoB B HeJENIO, 2-4 YETBEPTH 3 yaca B Hezeno, Bcero 120 yacos.
KoHnTpoasnsix pador 10.

Nen/m | Tema Kou- | Kontp | XapakTepucTMKa OCHOBHBIX BUJOB JAEATEIBHOCTU
BO paboT | yueHuka (Ha ypOBHE YU4EOHBIX JCUCTBUIA).
4yaco
B
1 [ToBTOpenue. BxonHas 4
IpoBepouHas padora.
I'n.1. Beipaxkenus, BBINOMHATE 37€MEHTapHBIE 3HAKOBO-CHMBOJWUYECKUE
TOKJIECTBA, YPAaBHEHHUS. NENCTBUS: MPUMEHATh OyKBBI JJ11 0003HAUEHUS YHCEN,
2 18 2 JUIs  3amucu  OOIMX  YTBEPXKAECHUN; COCTaBIISTH
I1.1.Berpaxkenus. OYKBEHHBIE BBIPQXEHHS] 110 YCIOBHUSM, 3aJaHHBIM
UucnoBble BEIpaKEHUSI. CJIOBECHO, PUCYHKOM Wi YepTEekKOM;
Beipaxenus ¢ npeoOpa3oBbIBaTh  anreOpanyeckue  CyMMBl  H
MIepEMEHHOM. NpPOU3BEACHUS (BBINOIHATh TNPUBEACHHUE M0J00HBIX
CpaBHEHME 3HaYECHUI ClaracMablx, packpsITHE CKOOOK, YIPOILIEHUE
BBIpKEHUI. 2 MIPOU3BEICHUN ).
Bbluucnate  umcioBoe  3HadeHHe  OyKBEHHOTO
I1.2.ITpeoOpazoBanue 2 BBID@XCHUS;  HAXOAWTh  00JIACTh  JIOMYCTHMBIX
BBIPAKCHUM. 3HAYEHU MEPEMEHHBIX B BBIPAKEHUH.
CBoiicTBa neiicTBuii Hay | 2
YHCIIAMHU.
ToxnecTBa.
ToxnecTBeHHbIE
npeoOpazoBaHUs
BBIpAKCHUI. 1
KonTtponbHas padotaNel
2




[1.3.YpaBHeHnus ¢ ogHOM
IIEPEMEHHOM.

Pacnio3HaBath JIMHEHHBIE YPaBHEHHUS.
Pewiars iHElHbIE YPaBHEHHUS.

Pemate  TekcTOBBIE  3amaud  anreOpamyecKUM

VYpaBHeHue U ero kopau. | 1 Croco0OM: MEePEeXOIUTh OT CIOBECHOH (hOPMYINPOBKH
JIuneliHOE ypaBHEHHUE C YCIOBHS 33/la4d K aireOpandeckoil MOJeNu IMyTeM
OJIHOH TTepeMEHHOM. COCTaBJICHUS YPaBHEHMsI; peIllaTh COCTaBJICHHOE
Pemenue 3anau c ypaBHEHUE; UHTEPIIPETUPOBATH PE3YIIbTAT.
MIOMOIIBIO YPaBHEHUI. 2 WzBnekats wHpOpManmuio w3 TAOIUI W JUarpamwm,
BBITIOJIHATh BBIYUCIICHUS 10 TAaONWYHBIM JaHHBIM.
Onpenensatb 1o  auarpaMMmaM — HauOoJpLIME U
2 HaMMEHBIINE JaHHBIC, CPABHUBATH BEJTMYUHEI.
[1.4.Cratuctuueckue [IpencraBnsate uHPOpManMioo B BUAe  TaOmMIl,
XapaKTEPUCTHUKH. CTOJIOUATBIX U KPYTOBBIX JUArpaMM, B TOM YHUCIE C
MOMOUIBIO0 KOMIIBIOTEPHBIX MTPOIPAMM.
Cpennee [TpuBOANTE TIPUMEPHI YHCIOBBIX JaHHBIX (II€HA, POCT,
apudmernyeckoe, BpeMsi Ha JOpory U T. [.), HaxoJIuTb CpeIHee
pa3Max 1 MoJa. 1 apu@mMeTnyecKoe, pa3Max YUCIOBBIX HAOOPOB.
Menunana kak [IpuBouTH coaepKaTebHbIe IIPUMEPHI
CTaTUCTUYeCKas UCIIOJIb30BAHUSl CPEOHUX Ui ONHUCAHHUS JIaHHBIX
XapaKTepHUCTHKA. 1 (YpoBeHb BOJBI B BOJOEME, CIIOPTUBHbBIE NOKa3aTelu,
Kontponbnas padorta No2 | 1 ompeiesieHre TPaHUIl KIIMMAaTHIYEeCKUX 30H).
['n.2. ®ynknum. 13 Brraucnars 3HAYEHUS GYHKITUH, 3aJaHHBIX
dbopmynamu  (mpu  HEOOXOJMMOCTH  HMCHOJIb30BaTh
[1.5.®ynkumMu 1 ux KaJIbKYJISITOP);  COCTABJIATh  TAaONMIBI  3HAYCHUU
rpadukH. GYHKITUH.
Crpouth mo Toukam rpaduku ¢GyHkiui. OnuchIBaTh
Uto Takoe QyHKIHUS. 1 CBOMCTBa (YHKIIMM Ha OCHOBE ee rpaduueckoro
Boruncnenue 3naueHui MPEJICTaBICHHUS.
¢dbyHkuu o popmyie. 2 MopenupoBaTh peaabHbIe 3aBUCUMOCTH (OpMYIaMHu U
I'paduk pynkuuu. rpaguKaMH. Yurath rpaduku peanbHBIX
2 3aBUCUMOCTEH.
[1.6.JTuneitnas QyHKIUS. Hcnonb3oBath (PyHKIMOHAIBHYIO CHMBOJIMKY ISt
3alucy  Pa3HOOOpa3HbIX  (PAKTOB, CBA3AHHBIX C
[Tpsmas paccmaTpuBaeMbIMU  (pyHKIMSMH, oOoramias OIbIT
MIPONOPIMOHAIBHOCTh U BBIMOJIHEHUS] ~ 3HAKOBO-CUMBOJIMUECKUX  JICHCTBHIA.
e€ rpauk. Crpoutb peudeBble KOHCTPYKIMHM C HCIIOJIb30BAHUEM
JIuneiinast QyHKIMA U €€ (GYHKIIMOHATIBHON TEPMHUHOJIOTHH.
rpapuk 2 Hcnonp30BaTh  KOMIBIOTEPHBIE  MPOTpamMMbl  JUIS
B3aumnoe noCTpoeHHus rpaduKoB (QYHKIHMH, I UCCIETOBAHUS
pacrionoxenue rpaukoB | 2 MOJIOKEHUST Ha KOOPJMHATHOU IJIOCKOCTU T'paUKOB

JMHEUHBIX QYHKIHH.
KonTponeHas padoTtaNe3

byHKIMI B 3aBUCUMOCTH oT 3HA4YECHUU
K03 PULIHEHTOB, BXOAALIMX B POPMYITY.

PacniozHaBate BU/IBI M3y4aeMbIX (byHKIMHA.
Iloka3sIBaTh CXEMAaTH4YECKH 10JIOKEHNE Ha




KOOPAWHATHOH MJIOCKOCTU TpaguKoB (HyHKIUH.

1

I'n.3. Crenens ¢ 13 OnucelBaTh MHOXKECTBO IIEJIBIX YMCEI, MHOXECTBO
HaTypaJbHBIM palMOHATBHBIX YHCEN, COOTHOIICHHE MEXIy 3ITHUMU
MOKa3aTeyeM. MHOKECTBaMH.

CpaBHHMBATh U YINOPSAJOYMBATH PAIlMOHAIBLHBIEC YHCIIA,
I1.7.Crenienn u eé BBITIOJTHATH BBIYUCIICHUSI C PAIIMOHAIBHBIMU UYKCIIaMH,
CBOMCTBA. BBIUHCIIATH 3HAYCHUS CTEIICHEH C 1IEeJIBIM ITOKA3aTeIIeM.

dopmynHpoBaTh OMpeEeIeHUE KBAIPATHOTO KOPHS W3
Onpenenenre CTENEHH ¢ ymcna. Mcnonp3oBaTh rpaduk GyHKIUN
HaTypaJbHBIM y = Xx* 19 HaXOXKIEHHS KBAJPATHBIX KOpPHEH.
TOKa3aTeseM. Bpruucnsate TOYHBIE W TNPUOMIDKEHHBIE 3HAYCHUS
VYMHOXEHUE U JIeJICHNE 2 KOpHEH, UCIIOJIb3Yys MPU HEOOXOIMMOCTH KAJIbKYJISATOD;
CTETICHEH. MIPOBOJIUTH OIIEHKY KBaJIPATHBIX KOPHEH.
Bo3sBeneHue B creneHb 2 @opMynHpoBaTh  ONpEACIICHHE  KOpPHA  TpeThel
MIPOU3BEICHUS U CTENEHW; HAXOJUTh 3HAYCHHS KyOWYECKHX KOpHEH,
CTEIICHM. pU HEOOXOIMMOCTH UCTIOJIB3YS KAIBKYIISTOP.
I1.8.0O1HOYIIEHEI. 2
OIHOWIEH U €TO
CTaHJIapTHBINA BU]L.
YMHOXKEHUE 1
OJTHOYJICHOB.
Bo3Bsenenune omouwntena | 1
B CTETICHD
®yrkmu y = X2,y = x°
U UX TpaduKH. 1
KontponbHas padotaNed 3




I'n.4. MHOTOYJIEHEI.

[1.9.Cymma u pa3HOCTh
MHOTOYJICHOB.

MHoOT0YJIEH U €ro
CTaHJIapTHBINA BUJL.
CnoxeHue u
BBEIUMTAHHE
MHOTOYJICHOB.

[1.10.nmpou3sBeneHne
OJTHOYJICHA U
MHOTOYJICHA.

VYMHOXKEHUE 0JHOYJICHA
Ha MHOTOYJIEH.
Brinecenune o0miero
MHOKHTES 32 CKOOKH.
KontponbHas
pabotaNe5

I1.11.I1pousBenenue
MHOTOYJIEHOB.

VYMHOXEHNE
MHOTOWIEHA Ha
MHOTOYIEH.
Paznoxenue
MHOTOWIEHA Ha
MHOKHTEIH CIIOCOO0M
TPYIITUPOBKH.
Jenenue ¢ ocTaTkoM
KontponbHas padoTa
Neb6

PabGora Hax ommOkamMu

20

w

@opMynHMpoBaTh, 3alMCBIBATH B CHUMBOJMYECKOUN
dopMe U OOOCHOBBIBATH CBOWCTBA CTENECHU C
HaTypaJIbHbIM II0Ka3aTeJIEM; HPUMEHSITh CBOMCTBA
CTeNeHH JUIsi mpeoOpa3oBaHUS  BBIPAKCHHNA U
BBIUMCJICHUH.

BrImmonsgTe 1eiicTBHS ¢ MHOTOYJICHAMH.

BremoausaTs pa3yioKeHue MHOT'OYJICHOB Ha
MHOXKHUTCIIH.

Pacno3naBarh KBajgpaTHBI TPEXUYIEH, BBISCHATH
BO3MOXKHOCTh Ppa3oKEeHUS Ha MHOKHUTCIIH,
MPEACTABIISITh  KBAAPATHBIA TPEXWIEH B  BHUIE
MIPOU3BEICHUS JIMHENHBIX MHOKUTENEH.

[IpumensTs paznuyHbie GOPMBI CAMOKOHTPOJS TIPHU
BBITIOJIHEHUH ITPe0Opa30oBaHU.

BrImmonsgTe 1eficTBHS ¢ MHOTOYJICHAMH.




['n1.6 ®opmyisl
COKPAIIEHHOT'0
YMHO>XEHHUSI.

[1.12.KBazpar cymMbl U
KBaJ[paT Pa3HOCTH.

Bo3Benenue B kBaapar
1 KyO CyMMBI 1
Pa3HOCTH IBYX
BBIPAXKECHUI.
Pasnoxenne Ha
MHOKHTEJH C
MOMOTIIBIO hopMyIT
KBaJipaTa CyMMBI U
KBaJipaTa pa3HOCTH.

[1.13.Pa3HocTh
kBagparoB. Cymma u
pa3HOCTh KyOOB.

YMHOX€EHNE Pa3HOCTH
JIBYX BBIpaKEHUM HA UX
CyMMY.

Paznoxxenue pasHocTn
KBaJ[paToOB HA
MHOKUTEIH.
KonTposbHas
pabotaNe7

Paznoxenue Ha
MHO>KHUTEIN CYMMBI U
pa3HOCTH KyOOB.

I1.14.TIpeoOpazoBanue
EJIBIX BBIPAKCHUI.

[IpeobpazoBanue
L[EJIOTO BBIPAXKEHHS B
MHOTOYJIEH.
IIpumeHeHue
Pa3IUYHBIX CIOCOOOB
JUIS pa3oKEeHUs Ha
MHOKHUTEJIH.
Bossenenune
JIBy4JIEHA B CTENEHb
KoHnTtponbsHas
paboTalNe8

PaGora Hajg ommbkaMu

23

BeiBomuTh (OPMYIBI  COKpAIICHHOTO YMHOKCHUS,
NPUMEHITh WX B TPeoOpa30BaHUSX BBIPAKCHUA U
BBIYHCIIEHUSX.
BrermonaaTe
MHOXKHUTCIIH.
Pacno3naBarh KBajgpaTHBI TPEXWIEH, BBISCHATH
BO3MOXKHOCTh Ppa3oKEeHUS Ha MHOKHUTCIIH,
MPEACTABIISITh  KBAAPATHBIA TPEXWIEH B  BUIE
MIPOU3BEICHUS JIMHENHBIX MHOKUTENEH.

[IpumensTs paznuyHbie GOPMBI CAMOKOHTPOJST TIPH
BBITNIOJIHEHUH ITpeoOpa3oBaHUi

Pa3JI0KCHUC MHOI'O4JICHOB Ha




I'n.6.Cucrembt 15 1 Onpenensitb, SABASETCS JIM Mapa YUCEN pPELIEHUEM
JTUHEHHBIX YpaBHEHUH. JAHHOTO ypaBHEHUS C JBYMsI IEPEMCHHBIMU;
MPUBOJIUTH TIPUMEPHI PEIICHUS YPAaBHEHUN C JIBYMS
[1.15.JInnelinoe IIEPEMEHHBIMHU.
YpaBHEHHE C IBYMS Pemate 3amaum, anreObpandeckoil MOJENBI0 KOTOPBIX
MepeMEHHBIMH. SBIIICTCS ypaBHEHHWE C JBYMS IEPEMCHHBIMU;
HAXOJUTh IIeJIbIe PEIIeHUS ITyTeM mepedopa.
JIuneliHOE ypaBHEHHE C Pemare cucremMbl [BYX YpaBHEHMH C JByMs
JBYMSI TIEPEMEHHBIMH. NIEpEMEHHBIMH, YKa3aHHbIE B COJICPIKAHHH.
I'paduk nmuHEHHOTO 2 Pemare  TekcTOBBIE  3adaud  anreOpandecKuM
YpaBHEHUS C IBYMSI crocobom:
MePEMEHHBIMHU. NEPEXOIUTh OT CIOBECHON (DOPMYITHPOBKH YCIOBHS
CucTeMbl JIMHENHBIX 3aayl K aireOpamueckodl  MOJenu  IMyTeM
ypaBHEHUH C ABYMS 2 COCTaBIIGHUSI ~ CHUCTEMBl  YpPaBHEHMI;  pelaTh
MepEeMEHHBIMHU. COCTAaBJICHHYIO CUCTEMY ypaBHEHUI;
UHTEPIPETUPOBATH PE3yNIbTaT.
I1.16.Pemienne cucrem | 2 Crpouts  Tpaduku  ypaBHEHMH ¢  JOByMS
JUHEIHBIX YpaBHEHUH. nepeMeHHbIMH.  KoHCTpyHpoBaTh SKBHUBaJICHTHbBIC
peueBble  BBICKAa3bIBAHHUA  C  HCIOJIb30BaHUEM
Crioco0 nmoICTaHOBKH. anredpanvyeckoro U reOMEeTPUYECKOTO S3bIKOB.
Crioco0 cioxeHus. Pemarp u wucciaenoBaTh ypaBHEHHS M CUCTEMBbI
Pemenue 3amau c ypaBHEHUN Ha OCHOBE (byHKIIMOHATIBHO-
MTOMOIIBIO CUCTEM rpaduueckux MnpeacTaBiIeHU ypaBHEHHI
ypaBHEHUH. 2
KonTtponbHas 2
paboTtaNe9
4
1
IToBTOpEHUE. 14 1 3HaTh MaTepuall, U3y4EHHBII B Kypce MaTeMaTUKH 3a
7 xnacc
YMeTp TOpUMEHSTh  TOJIyYeHHBIE 3HAHHUS  Ha
Pemenue 3amau MPaKTHKE.
HroroBas KOHTpoOIbHAS YMeTh JOTUYECKH MBICITUTh, OTCTAaUBATh CBOIO TOUKY
pabota 3peHUs U BBICIYIIUBATh MHEHUE JPYrUX, paboTaTh B
1 KOMaHJI€.
Uroro: 120 | 10




I'EOMETPUA

2 4Jaca B HeJelro, Bcero 50 gacos.
KonTposneabIx pador 5.

Ne m/m | Tema Kos-Bo | Kontp. | XapakrepucTtuka OCHOBHBIX  BHJIOB
4acoB pabot JESTEIbHOCTH Y4€HUKa (Ha YypOBHE
yueOHBIX JIEHCTBUI).
1 HauansHble reomerpudeckue 7 1 @opMyJIMpOBATH onpeneneHus 51
CBEICHHUSIL. WUTIOCTPUPOBATh  MOHATUS  OTPE3Ka,
Jyd4a; yriia, IpsiMoro, ocTporo, Tyrnoro u
[Ipsimas u oTpe3ok. JIyd u yrou. Pa3BEPHYTOTO YIJIOB; BEPTUKAIBHBIX H
CpaBHeHHE OTpE3KOB U yrioB. |1 CMEXKHBIX YIJI0B; OMCCEKTPUCHI yIIa.
N3mepenune oTpesKos. @opMyIHpOBATH OTIpEIEICHUS
N3mepenue yrios. 1 MEPIEHIUKYIIIPHBIX IIPSIMBIX;
[eprieH MKy pHBIE TIPSIMBIE. NEepNeHuKyIsipa W  HAKJIOHHOM K
1 MPSIMOM; CEPEAMHHOTO MEePIIEHINKYISpa
Pemenue 3amau. 1 K OTPE3KY; paclio3HaBaTh U U300pakaTh
UX Ha 4epTekKax U pUCYHKAX.
KonTtponbras padota Nel. 1
1
1
2 TpeyroJbHUKH. 14 1 dopMynupoBaTh omnpeneacHus
HPSMOYTOJIBHOTO, OCTPOYTOJILHOTO,
[TepBrIit mpU3HAK paBEHCTBA TYIOYTOJIBHOTO, PaBHOOEAPEHHOTO,
TPEYroJIbHUKOB. 3 PaBHOCTOPOHHETO TPEYroJIbHUKOB;
Menuanbl, OUCCEKTPHUCHI U BBICOTBI, ~ MEIUaHbl,  OUCCEKTPUCHI;
BBICOTBI TPEYTrOJIbHHKA. 1 pacrio3HaBaTb M H300pakaTh HMX Ha
CBoiicTBa paBHOOEPEHHOTO YyepTekax U pUCyHKax.
TPEYroJIbHUKA. ®opMynupoBaTh ONPEIEICHUE PABHBIX
BTopoii u TpeTtHii npu3HaKu 3 TpeyrojibHukoB. DopmyaupoBaTh U
paBeHCTBA TPEYrOJIbHUKOB. JIOKa3bIBaTh TEOPEMBl O IPU3HAKAX
OKpY>XHOCTb. 2 paBeHCTBA TPEYT OJIbHUKOB.
3a7auy Ha NOCTPOCHHUE. Pemate 3amaum Ha moOcCTpoeHHE C
Pemenue 3anau. 1 MOMOIIBIO IUPKYJIS U IMHEHKH.
KonTtponpHas padota Ne2. 2 HaxomuTth ycioBusi  CyIIeCTBOBaHMS
1 pelieHus,  BBIIOJHATH  [OCTPOEHHUE
1 TOYEK, HEOOXOAMMBIX JUIsl MOCTPOEHMS

UcKoMol ¢urypsl. Jloka3bIBaTh, YTO
NOCTpOeHHass (urypa yJIOBIETBOPSET
YCIOBHSIM 3ajauu (ONpenensiTh YHUCIIO
pelleHnid  3ajadyd  OpU  KaXKIOM
BO3MO’KHOM BBIOOpE JTaHHBIX)

Pemarp 3agaum  Ha  TOCTpOEHHUE,
JI0Ka3aTeNbCTBO U BBIUMCIICHHUS.
BbiaensaTe B ycI0BUM 33ja4d YCIOBHE U
3aKiIr04eHue. MozenupoBars  yClIoBUE
33Jaud  C IIOMOULIBI0 dYepTexa WU
PUCYHKA, MPOBOJUTH JOINOJHUTENIbHbIE




IIOCTPOEHHUS B X0JIe peuieHus. Onupasichb
Ha JJaHHBIE YCJIOBHS 3a/1a4M, IPOBOIUTH
HE0OX0IUMBbIE paccyxJ1eHusl.
NutepnpetupoBath TIOJTyYECHHBIN
pe3yabTaT M CONOCTaBJIATH €ro ¢
YCJIOBUEM 33Jauu

[TapamienpHble IpsIMBIE 9 @opMyJIMpOBATH OIIpeACIICHUSA
[Ipu3Haku napajiienbHOCTH napauIeIbHbIX IPSIMBIX; yIJIOB,
JBYX IPSIMBIX. 00pa30BaHHBIX IPHU NEPECEUECHUU JIBYX
AxcroMa napanienbHbIX 3 NapajuleJIbHBIX ~ HPSIMBIX  CEKYIEH;
MPSIMBIX. pacrno3HaBaThb M U300pakaTb HMX Ha
CpoiicTBa napasuieabHbIX 1 YepTekKax U PUCYHKAX.
MPSIMBIX.
Pemenue 3anau. 2
KonTtponpsHast padota Ne3. 2
1
CoOTHOLIEHUS MEX Ty 16 OOBSCHATD " WJUTFOCTPUPOBATH
CTOPOHAMH U yIJIaMu HEPAaBEHCTBO TPEYrOJIbHHKA.
TPEYroJbHUKA. dopmynupoBaTh u JIOKa3bIBaTh
TEOpEeMbl O CBOWCTBAaX M MpPH3HAKaX
CymMma yrioB TpeyrojbHHKa. paBHOOEIPEHHOTO TPEYroJbHUKA,
CooTHOIIEHUS MEX Y 2 COOTHOILIEHUSAX MEXAY CTOPOHaMU U
CTOPOHaMH U yriiamMu yIJIaMH  TPEYroJIbHUKA, CYMME YIJIOB
TPEYroJIbHUKA. 2 TPEYroJbHUKA, BHEILIHEM yrie
HepaBeHnctBa TpeyroapHuKa. TPEYroJIbHUKA,
Pemenue 3amau. UccnenoBaTth CBOMCTBA TPEYroOJbHUKA C
1 MTOMOIIIbIO KOMITBIOTEPHBIX MPOTPAMM.
[IpsimoyroiabHbIE 2 Pemiate  3amaum Ha  MOCTPOECHHE,
TPEYroJIbHUKH. JI0Ka3aTesIbCTBO u BBIYMCIICHHUSL.
Paccrosiaue ot Touku 10 BblaensaTs B yclioBUM 3aJja4M YCIIOBHE U
npsiMoii. Paccrosinue mexnay 4 3aKiIrodeHne. MoJenupoBath yCIOBHUE
NapajuieJIbHbIMU IPSMBIMHU. 3a7layd ¢ I[IOMOIIBI0 4YepTeka WU
[TocTpoenue TpeyronbHUKa 10 PUCYHKA, MPOBOAMUTH AONOJHUTEIbHbBIE
TPEM BIIEMEHTA 1 IIOCTPOEHUs B Xo/¢€ penieHust. Onupasice
Pewrenue 3anau. Ha JIaHHbIE YCJIOBUSA 3a/1a4¥, POBOIUTh
KontponbHas padota Ne4. HEO0OXO0IUMBbIE paccyxJIeHUs.
HNurtepnpernpoBath MOJIy4EHHBIN
1 pe3ynbTaT M  COMNOCTABIATH €ro ¢
2 YCIIOBHEM 33/1a4H.
1
IToBTOpenue. Pemenne 3amau. | 4 3HaTh MaTepuain, U3y4yeHHBIH B Kypce

I'onoBast KOHTpoOJIbHAS paboTa.

MaTeMaTHKH 3a 7 KJiacc.

Bnagerp o0muM mnpueMoM pelieHHs
3aj1a4.

YMeTb NpUMEHSTh MOJTYYEHHbIE 3HAHUS




Ha MPaKTHKE.

YMeTh JOTrUYeCKH MBICIUTh, OTCTauBaTh
CBOIO TOYKY 3pEHHS M BBICIYIIMBAThH
MHEHHE APYT'HX, paboTaTh B KOMaH/E.

HWroro: 50 3)
8 kuacc
Marematuka
AJITEBPA
3 yaca B Hegemnto, Bcero 102 yaca.
KonTpoasnsix pador 11.
Ne Tema Kon-Bo | Kontp. | XapakrepucTtuka OCHOBHBIX BHUJIOB
n/m 4acoB pabot JESITEIbHOCTH YY€HUKA
(Ha ypoBHE y4eOHBIX ACHCTBUIA).
1 [ToBTOpEHwUeE. Bxonnas | 4 1
poBepoyHasi paboTa
2 I'n.1. PantnonansHbIE TpOOH. 21 2 dopMynUpoBaTh OCHOBHOE CBOWMCTBO
anreOpanveckoil 1podu U MPUMEHSITh
I1.1.PantnonanpHbIe IpoOU U HX €ro JyIsl MpeoOpa3oBaHus qpoOeH.
CBOMCTBA. BrimomaaTe IEUCTBUS C
anreOpanvdecKuMu JIPOOSMH.
PannonanbHbIe BHIpaKEHUS. [IpencTaBisTh 1e0€ BBIPAXKEHHUE B
OcHOBHOE CBOWCTBO JApOOH. BHJIC MHOTOWIEHA, TPOOHOE — B BHUJIC
5 OTHOIICHHUS MHOTOYJICHOB;
I1.2.Cymma u pa3HOCTB ApOOEii. OKAa3bIBaTh TOXKIECTBA.
dopmynupoBaTh ornpezesieHne
CioxeHne ¥ BEIYMTaHUE JpoOei CTEIIEHH C LEJbIM IOKa3aTeleM.
¢ ONMHAKOBBIMH dopMynmupoBaTh,  3alMCHIBATE B
SHAMCHATCIIMH. . CHUMBOJIMYECKOM dopme u
CrnoxeHue U BBIYMTAHHUE Apo0ei | 2
C pa3HBIMU 3HAMEHATEISIMHU. HHHiOCTpHPOBaTI’ TipuMepamu
KourponbHas paGora Nel. CBOWCTBA  CTENEHU C  IEIbIM
3 nokasarejeM; MPUMEHSITh CBOMCTBa
[1.3.IIpou3BeeHne W 4YacTHOE CTCIICHH JUTS npeoOpazoBaHus
Apooei. 1 BBIPA)XEHUI U BBIUUCICHUH.
YMHOXKEHHe npo0eii.
Bo3sBenenue apobu B CTENEHb.
Jlenenue apobei.
[IpeoOpazoBaHue parMOHANBHBIX | 2
BBIpaXKCHUM.
OyHKIMA y=K/X U e€ rpaduk.
KonTtponrHas padota Ne2. 1
3




I'n.2. KBagpaTHble KOpHH. 17 IIpuBoauTh IIPUMEPBI
UPPaLMOHAIIBHBIX YHCell;
[1.4./leficTBUTENBHBIE YUCIIA. pacros3HaBaTb  palUOHAJbHBIE U
MppalMOHaJIbHBIE YMCIIa; U300pakaTh
PannonanbeHbIe ynca. qucia TOYKaMU KOOPJAMHATHOM
HppaumnonaibHbIe YnCiIa. IIPSAMOM.
2 Haxoauth necsTuuHble TpUOIMKEHUS
I1.5. ApupmeTrueckuii pPalMOHAIBHBIX U HMPPALMOHAIBHBIX
KBa/IpaTHBI KOPEHb. YHCeJl; CPAaBHUBATh U YNOPSIA0YMBATH
NeHCTBUTEIILHBIC YHCIIA.
KBanpathsie KOPHH. OnuceiBath MHO’K€ECTBO
Apudmernueckuil  KBaJpaTHBIN JICHCTBUTEIIBHBIX YNCEIL.
KOPEHb. 2 Ucnonb3oBars B MAUCbMEHHOU
VYpaBHeHne X° =a. MaTeMaTH4eCKOl peun 0003HaYEeHUSI U
HaxoxjaeHne  MpHOIMKEHHBIX 1 rpadudecKkre n300paKeHUs YUCITOBBIX
3HAYEHUI KBAJPATHOTO KOPHS. MHOCCTB, TEOPETUKO-
DyHKImA Y = JX ueé rpadux. 1 MHOECTBEHHYIO CUMBOJIUKY.
PopMyIHpOBATH OIIpeeIIeHue
. KBaJIpaTHOTO  KOpHS M3  4HCIA.
I1.6.CRoiicTBa /P P
2 Hcnonb3oBath rpaguk GyHKOUH y =
apu(pMeTUYEeCKOro KBaJIpPaTHOTIO 5
KODHSL X° I HaxOXKJEHHs KBaJpaTHBIX
PHA. KOpHEl.  BplUMCHATH  TOYHBIE U
. npuOIMKEHHbIE 3HAYEHUsl KOpHE,
KBanpatublii KOpPEHb u3
UCIIOJIB3YSl ~ TpU  HEOOXOJMMOCTHU
MPOU3BEICHUS U IPOOH.
. KAJIBKYJATOP;  MPOBOJUTH  OLICHKY
KBanpatublii KOpPEHb u3 N
KBaJPaTHBIX KOPHEM.
CTEIEHHU. .
Jloka3biBaTh CBOMCTBa
KontponbHas padoTa Ne3.
apupMeTUIECKUuX KBaJPATHBIX
. 3 KOPHEH; NPUMEHATh  HX st
I1.71Ipumenenne CBOWCTB PHEH, p . A
1 npeoOpa3oBaHMs BIPAKESHUH.
apu(PMeTUYECKOTro KBaJIPaTHOIO .
KODHSL BbluucnsaTe 3HaYeHUsT BBIPAXKEHUH,
pHA. coAepKalux KBaJpaTHblE KOPHH;
BbIpaXXaTh MIepEMEHHBIE u3
BriHeceHne MHOXUTEINS 3a 3HAK
F€OMETPUUECKUX U (PU3UYECKHUX
KOpHsA. BHeceHune MHOXuUTENs bopayt
MO/ 3HAK KOPHSI. ot PMYIL. ) )
[IpeoOpa3oBanre  BBIpAKEHUI, CCICA0BATE YPABHCHHC Bgma X =a,
CONIEPKAIIIX kBazpaTHbe | HaxOJIUTh Tongle U NpUOIHKEHHbIE
>
KODHI. KOpHU IIpH a
KonTtponrHas pabota Ne4.
2
1
I'n.3. KBanpaTHble ypaBHEHHUS. 22 Pacnio3naBats JIMHEHbIE u
KBaJpaTHbIE YPAaBHEHMs, LEJIbIE W
I1.8.KBagpaTtHOE ypaBHEHHE U JIpoOHBIE ypaBHEHUSI.
€ro KOpHH. Pemarp KkBazjpaTHblE ypaBHEHUS, a
TAaK)K€ YypaBHEHUS, CBOJAIIMECS K
Henounele KBaJIpaTHbIE HUM; pelaTh JApOOHO-pallMOHAIBHBIE
YPaBHEHUS. 2 YpaBHEHUS.




Pewenne KBaJpaTHBIX

HccnenoBaTh KBaJgpaTHbIE YpaBHEHUS

ypaBHEHUH BbIJICICHUEM | 1 no JTUCKPUMHHAHTY u
KBaJipaTa JBy4ICHA. ko3 dunreHTam.
@opMysia KOpPHEH KBaJpaTHOTO Pemars TEKCTOBBIE 3a71a4u
YpaBHEHUS. anredpanyeckum crocoboMm:
Pemenune 3amad ¢ momomeio | 3 MEPEXOAUTH oT CJIOBECHOU
KBaJPaTHBIX YpaBHEHUM. GOpMYIMPOBKM yCIOBUSA 3alauu K
Teopema Buera. 2 anreOpandeckol  MoJenu — IyTeM
2 COCTaBJICHUS  ypaBHEHUS;  peIIaTh
KonTtponpsHas padota NoS5. COCTaBJICHHOE YPaBHECHHUE;
1 WHTEPIPETHUPOBATH PE3YJIbTAT.
I1.9.Ipo6no panoHaIbHbIC
YpaBHEHUS.
Pemrenne JIPOOHBIX
palMOHAIBHBIX YPABHEHU.
4
Pemenne 3amay ¢  OMOIIBIO
palMOHABHBIX YPABHEHUH.
I'paduaeckuit crocod pemenus | 4
YPaBHEHUM.
KonTtponsHast pabota Ne6. 2
1
I'n.4.HepaBeHcTBa. 18 Haxonuts, aHaJIM3UPOBATH,
COIIOCTABJIATh YHCJIOBBIE
I1.10.YucnoBsie HEpaBEHCTBA M XapaKTePUCTUKHU 00BEKTOB
HX CBOMCTBA. OKpY>KaIoIlero MUpa.
YucnoBble HEPABEHCTBA. Hcnonws3oBath pasHbie (HOpMBI 3amucu
CaoiicTBa YHCIIOBBIX | 2 NpUOIMKEHHBIX 3HAYeHMI; JeNaTh
HEPaBEHCTB. BBIBOJIBI O TOUHOCTH MPUOIIHKEHUS 1O
Cnoxenue u YMHOXEHHE | 2 3anucy MpUOIMKEHHOTO 3HAUCHUS.
YHUCIIOBBIX HEPABEHCTB. BoinonHsaTe BBIYMCIICHUS c
3 peanbHBIMU JIaHHBIMU.
KontponbHas padota No7. BbINOJHATE NOpPUKUIKY U OLICHKY
1 PEe3yNbTaTOB BHIYUCIICHUN.
I1.11.HepaBenctBa c  ojHOH @opMyIUpOBATH CBOMCTBA YMCIIOBBIX
MIEPEMEHHOM U UX CUCTEMBI. HEPaBEHCTB, WJLIIOCTPUPOBATh UX Ha
KOOPJAMHATHOW NPSIMOM, JTOKa3bIBaTh
[lepeceuenne u oOBeAMHEHUE anreOpanvecku; MPUMEHSTh CBOMCTBA
MHOYECTB. HEPaBEHCTB MPU PELICHUH 3a]au.
HucnoBble MPOMEXYTKH. PacniozHaBatb JINHEWHBIE
Pemenne HepaBEeHCTB C OJHOM | 2 HepaBeHCTBa.  Pemare  nuHEHHBbIE
NIEPEMEHHOM. HEpPaBEHCTBA, CHUCTEMbl JIMHEUHBIX
Pemenune cuctem HepaBeHCTB c | 4 HEPaBEHCTB.
OJIHOW MTEPEMEHHOM. [IpuBoaUTH TpUMEPBl KOHEUHBIX H
KonTtponrHas padota Ne§. OeCKOHEYHBIX MHOXeCTB. Haxoautb
3 o0beMHEeHNE u repeceyeHne
1 MHOECTB.
[IpuBoaUT, TpPUMEPHl  HECIOXKHBIX
KJaccu(uKauii.
Hcnonb3oBathb TEOPETUKO-

MHO>KCCTBCHHYIO CHUMBOJIMKY M S3BIK




IIpY pELIEHUH 3a1a4 B XOJI€ U3YYCHUS
pa3IMyYHBIX Pa3AEIoB Kypca.
NnmoctpupoBaTh  MaTeMaTUUYECKUE
MOHATHUA U YTBCPKIACHUSA IMPUMEPAMU.
Hcnonp30BaTh npuMepsl U KOHTP IIPU-
MEPHI B apryMEHTalNH.
Konctpynposats MaTeMaTU4ECKHUE
IPEUIOKEHUSI C TOMOIIbIO CBSI30K
ecu ..., mo ..., 8 MOM U MOAbKO MOM
cyyae, TOTUYECKUX CBSI3OK U, WU

I'n.5.Crenenn C uensm | 7 1 dopmynrpoBaTh onpezeneHne
MIOKa3aTeseM. DneMeHTbI CTENEHH C LEeJbIM  I[I0Ka3aTeseM.
CTAaTUCTHUKH. dopMynupoBath,  3alHCHIBATh B
CHUMBOJINYECKON dopme "
[1.12.Crenenn c LEJIBIM WJUTFOCTPUPOBATH IIpuMepamMu
MoKa3aTeyieM 1 e€ CBOMCTBa. CBOIiCTBA CTENIECHU C IEJIBIM
MoKazareyieM; MPUMEHATh CBOWCTBA
Omnpenenenre cTeneHu ¢ LEIbIM CTETeHH JUISt npeobpazoBaHus
OTpULATENIbHBIM ITOKa3aTeeM. BBIpQXCHUI U BBIYNCIICHUH.
CBoiicTBa CcTeNmeHH C WENbIM | 2 W3Bnekats nHGOpMaIuio U3 TabIuLl U
MOKa3aTeseM. JUarpaMM, BBITIOJNHATH BBIYUCICHUS
CrangapTHBIN BHI YKCTIa 2 1Mo TaOIMYHBIM JAaHHBIM. ONpeaensiTh
3anuch NPUOIMKEHHBIX | 1 o JuarpaMmaM  HaumOOJIbIIHE |
3HAYEHUH. 1 HauMEHbIINE JaHHbIE, CpPaBHUBATbH
KonTtponbHas padoTta Ne9. BEJIMYMHBI.
1
[1.13DneMeHThI CTAaTUCTUKH. 6 1
Coop u TPYNIUPOBKA [IpeacrapmsaTe wHGOPMANMIO B BHUC
CTaTHUCTUYECKUX JAHHBIX. Tabnmui, CToi0YaThlX U KPYTOBBIX
Harnsgnoe npejcTaBieHue | 2 quarpamMMm, B TOM YHCJIE€ C TOMOIIbIO
CTaTUCTUYECKON HH(pOpMALIUH. KOMITBIOTEPHBIX MPOTPAMM.
Kontponbnas padorta Nel(. 3 [IpuBoauTH coJiepKaTeNbHbIE
IpUMEpPhl  HCMOJIb30BaHUSI CPEIHHUX
1 JUISL ONTMCAHUS JaHHBIX (YPOBEHb BO/IBI
B BOJIO€ME, CIIOPTHBHBIEC MOKA3aTENH,
Ompe/eNieHue IPaHULl KIMMAaTHYECKUX
30H)
[ToBTOpEHuUe (MTOTOBOE). 7 1 3HaTh Marepuas, U3y4eHHBIH B Kypce
MaTeMaTHKH 3a 8 KJlacc
YMeTh ~ NpUMEHSATh  TNOJTydYeHHbBIE
3HAHUA Ha TIPAKTHKE.
Ymets JIOTUYECKH MBICITUTD,
OTCTauBaTh CBOI TOYKY 3pEHUS U
BBICITYIIIUBATH MHEHUE  JIpYTHX,
paboTaTh B KOMaH]JIE.
Uroro: 102 11




I'EOMETPUA

2 Jaca B HeJeJI0, Bcero 68 Jacos.

KonTponsabIx padoT 5.

Ne Tema Kois-Bo | Kontp. | XapakrepucTuka OCHOBHBIX  BHUJOB
n/m 4acoB | paboOT | JESATENbHOCTH yYCHHKA
(Ha OCHOBE y4€OHBIX JCHCTBUI)
1 [ToBTOpEHUE. Bxonnas | 3
poBepoyYHasi paboTa.
2 1
YeThlpexyroJIbHUKH. 12 @opMyIHpOBATH OIIpeaeIICHUs
napajuiesiorpaMma, —NpsIMOYTOJIbHUKA,
1.MHOrOyroJpHUKH. 2 KBaJpara, pomoa, Tpaneuuuy,
2.IlapannenorpaMM U Tpamnerus. paBHOOEIPEHHON W  MPSAMOYTOJIbHOMN
3.IIpsAMOYTOJIbHUK, pomo, | 4 Tpaneuuu, CpeiIHe JIMHUM Tpallelny;
KBajpar. pacrnio3HaBaTb W H300paxkaTb HX Ha
4.0Ocesas, LeHTpaibpHas | 4 YepTekaxX U PUCYHKaX.
CUMMETPUSL. dopmynupoBaTh u JOKa3bIBaTh
Pemrenne 3anau. 1 TEOpPEMBl O CBOMCTBAX M NPHU3HAKaX
KounTtponbnas padora Nel. napajuieorpaMmma,  IMpsMOYTOJIbHUKA,
1 KBajpara, pom0a, Tpamneruu.
Uccnenosarts CBOMCTBA
YETBIPEXYTrOJIbHUKOB ~ C  TOMOUIbIO
KOMIIBIOTEPHBIX ITPOTPaMM.
Pemiate  3amaum  Ha  MOCTPOECHHE,
JI0Ka3aTeIbCTBO u BBIYHMCIICHMSI.
MogenupoBaTb  ycIOBHE 3aJaud  C
IIOMOINBIO  YepTexka WM PHUCYHKa,
IPOBOJUTH JIOTIOJIHUTEIIbHbIE
IOCTPOEHUsT B XOJ€  pEIlEHUS.
Beienare Ha ueprexe KOH(pUrypanum,
Heo0X0IuMBbIe Ui IPOBEJICHUS
000OCHOBaHMH  JIOTMYECKHX  II1aroB
peLIeHMSL. HNurtepnperupoBath
HOJTy4EeHHBIN pe3ysbTaT U
COIOCTABJISITh €TI0 C YCIOBHEM 3aJa4H.
3 [Inomane. 14 1 dopmynHpoBaTh U JIOKa3bIBaTh Te-
opemy I[Iudaropa u o6parnyro eil.
1.ITnomans MHOTOYrOJIbHUKA. BeiBouTh (bopmybl IoIaaei
2.IInomans kBaapara u 1 OpSMOYTOJIbHUKA, —MapajljiesorpaMma,
PSIMOYTOJIbHHKA. TPEYroJIbHUKa U Tpareuu.
3.IInomans napamienorpamma, 1 HaxomuTh miomazbs MHOTOYroJbHHKA
TPEYroJIbHUKA U TPATIELHH. pa3OueHneM Ha TPEYTOJbHUKA |
4.Teopema [Tudaropa. Teopema, YETBIPEXYTOJIbHUKU.
obpartnas Teopeme [Tudaropa. 6 OOBSIACHATD u WJUTFOCTPUPOBATH
Pemenue 3anau. OTHOILIEHHE  IUIOIIAJed  MOoJOOHBIX
KonTtponpHas padota Ne2. 4 buryp.
Pemate  3agau  Ha  BBIYUCIICHHE
1 Iomazaen TPEYTrOJIbHUKOB,
1 YEThIPEXYrOJIbHUKOB U
MHOTOYIOJIbHUKOB.  Omnmpascb  Ha

JAaHHBIC YCJIOBHA 3aaa4M, HAXOIUTb




BO3MOXHOCTH MMPUMCHCHU A

HEO0OXOUMBIX dbopmy,
npeoOpa3oBLIBATH bopMyIIBL.
Hcnonw3oBathb dbopmyIbl JUTSt
000CHOBaHUS JI0Ka3aTeJIbHbIX
pacCcyKJIeHuil B  XOJI€  PEUICHHS.
WNHuTepnpernpoBath IIOJIy4ECHHBIN

pe3yiabTaT MW CONOCTAaBJIATH €r0 C
YCJIOBUEM 3a1a4n

[TotoOHBIE TPEYTOTBHUKH.
1.IIponopurioHaIbHBIE OTPE3KH.

2.0npenenenue MOJJ0OHBIX
TPEYTrOJIHLHUKOB.

3.0THO1ICHHE 1o e
MOJI00HBIX TPEYTOJIHLHUKOB.

4 .IlpuszHaku mo100ust
TPEYTrOJILHUKOB.

KounTtponbHas padota Ne3.
3.ITpumenenue mo100ust K
JIOKa3aTeIbCTBY TeopeM "
pELICHUIO 33/1a4.

4.COOTHOIIIEHUS MEXTY
CTOpOHAMHU u yriamu
MPSIMOYTOJIbHOTO TPEYTrOJIbHHKA.
KonTtponbHas padoTta No4.
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[EY

DopMyJIHpOBATH oIpeacieHue
M0I00HBIX TPEYTOJILHUKOB.
dopmynrpoBaTh u JIOKa3bIBaTh
TEOpEMbl O TMpHU3HAKax Mojo0us
TPEYroJbHUKOB, Teopemy Paineca.
@®opmynMpoBaTh  ONpEeAENeHUs U
WUTIOCTPUPOBATh  TOHATUS  CUHYCA,
KOCHMHYCa, TaHI'eHca M KOTaHreHca
OCTpOTO yria MPSIMOYT OJILHOTO
TpeyrojpHuka. BbBoAUTH (QoOpMyIHI,
BBIpaXKAIOIIUE byHKIIUN yria
MPSIMOYTOJIBHOTO TPEYrOJbHUKA Yepes3
€ro CTOPOHBI.

@opMyIMpOBATh ONPEIEIICHHS CUHYCA,
KOCHHYCa, TAHI€HCa, KOTAaHI'€HCa YIJIOB
or 0 mo 180°. BwBoauth ¢opMyIbl,
BbIpaxkatouue ¢pyHkuuu yriaos ot 0 10
180° uyepe3 (yHKIMH OCTPBHIX YTJIOB.
DopMyIHpOBATH u Pa3bICHATH
OCHOBHOE TPUTOHOMETPHUECKOE
ToxaecTBO. [1o 3HaYEeHUsIM OJTHOU TpH-
TOHOMETpUYECKOW  (QyHKIuU  yria
BBIYUCIISITh 3HAYEHUS JIPYTUx
TPUTOHOMETPUUECKUX (YHKIUN STOTO
yria.

HccenenoBaTh CBOMCTBA TPEYrOJIbHUKA C
MIOMOIIIBIO KOMIIBIOTEPHBIX IPOTPAMM.
Pemwate 3amau  Ha  MOCTPOEHHE,
JI0Ka3aTelIbCTBO u BBIYMCIICHHUSL.
Bblaensate B ycllOBUM 3aJauM yCIOBHUE
u 3aKJIHOYECHUE. MopenupoBatb
YCIOBUE 33J]aud C MOMOIIBI0 UepTexka
W pHUCYHKa, IIPOBOIUTH
JIOTIOJTHUTEIIbHBIE TIOCTPOEHHUS B XOJE
pemieHnd. Onupasce Ha  JIaHHbBIE
yCIOBUS 3a/1a4H, MPOBOJIUTH
HE00X0/IUMBbIE paccyxJIeHusl.
HNHuTepnperrupoBath MIOJIy4CHHBIN
pe3yapTaT U CONOCTaBIATh €ro ¢
YCIOBUEM 3aJauu

OKpyXHOCTb.

1.KacarenpHasi K OKpY>KHOCTH.

17

dopmynMpoBaTh OTIpENEIICHUS
MOHITHUM, CBSI3aHHBIX C OKPYKHOCTBIO,
LIEHTPAJbHOTO M BIIMCAaHHOIO YIJIOB,




2.1leHTpanbHbBIC ¥ BIMCAHHBIC
YTJIBL.

3.YUeThsipe 3ameyaTelbHbIE TOYKHU
TPEYroJbHUKA.

4 BrirceHHas ¥ OIMMCaHHAas
OKPYKHOCTH.

Pemenne 3amauy.

KonTtponpsHas pabota NoS5.

=N

CeKyIlen u KacaTelIbHOU K
OKPY)KHOCTH, YIJIOB, CBSI3aHHBIX C
OKPYKHOCTBIO.

dopmynupoBaTh u JOKa3bIBaTh
TEOPEMbI O BIIMCAHHBIX Yrjax, yrjiax,
CBA3aHHBIX C OKPY>KHOCTBIO.
®opMyIHpOBaTH COOTBETCTBHE MEXIY
BEJIMYMHOM LIEHTPAJBHOIO YyIiIa |
JUIMHOM IyTH OKPY’KHOCTH.
N3o6paxars, pacrno3HaBaTh u
ONMCHIBaTh B3aWMHOE PaCIOJIOKEHUE
MIPSIMOM M OKPY>KHOCTH.

HccnenoBaTh cBOMCTBa KOHPUTYypalui,
CBA3aHHBIX C  OKPYXHOCTBIO, C
MTOMOUIBIO0 KOMIIBIOTEPHBIX TPOIPAMM.
Pemarp 3amaun  Ha  BBIYMCIIEHHUE
JMHEWHBIX BEJIWYHMH, I'PAaJyCHOU MepbI
yria.

Pemiate  3amaum  Ha  MOCTPOECHHME,
JI0Ka3aTelIbCTBO U BBIUMCIICHHUSL.
MopennpoBaTe  yCIIOBHE 3aJadu €
MOMOUIBI0 YepTeka WM PHUCYHKa,
IIPOBOJMTH JOTIOJTHUTEIIbHBIE
IIOCTPOCHHA B XOJ€  DPCIICHUS.
Beinenare Ha ueprexe KOH(pUrypanum,
HE00X0IUMBIE JUIS MIPOBEICHUS
000OCHOBaHMH  JIOTMYECKUX  IIaroB
pelIeHus. NuTtepnpernpoBaTh
IIOJIy4YEHHBIN pe3ynabTaT U
COIIOCTABJIATh €TI0 C YCIOBUEM 3a1a4

[ToBTOpenue. Pemienue 3amay.

3HaTh MaTepuaj, U3y4eHHBIH B Kypce
MaTeMaTHKH 3a 8 KJiacc.

Bnagers o0muM npueMoM pelieHHs
3ajad.

YMeTh NPpUMEHSTh NOJyY€HHbIE 3HAHUS
Ha TPaKTHKE.

Ymets JIOTUYECKH MBICIIUTB,
OTCTauBaTh CBOIO TOYKY 3pEHUS U
BBICJIYIIIUBATh MHEHUE IpYTUX,
paboTaTh B KOMaHJIE.

Hroro:

68




9 kaacce
MATEMATUKA
AJITEBPA

3 yaca B Hedemnto, Bcero 102 yaca.

KonTponsHbIX padoT 8

Ne | Tema Kos- | Kontp. | Xapakrepuctuka OCHOBHBIX BHJIOB
BO pab JESITEIbHOCTH YUEHUKA
4acoB oT (Ha OCHOBE y4eOHbIX JIEHCTBUN)
1 [ToBTOpEHME. Bxonnas | 4
IpoBepoyHasi paboTa
2
I'n.1.KBagpaTuunas 23 2 Boruncnate 3HaueHuss (QyHKUUH, 3aJaHHBIX
GbyHKIMS. bopmynamu (npu HE00X0IMMOCTH
MCII0JIb30BaTh KaJIbKYJSATOP); COCTABIATH
[1.1.®yHKIIMN u 170:¢ TaOIUIbI 3HAUEHUN (QYHKIIHH.
CBOWCTBA. Crpoutrs 1o ToYkaM rpauku (QyHKIUH.
OnuceiBaTh  CBOMCTBa  (PyHKIMH Ha
DyHKITHUSA. O6mactpb OCHOBE €€ TpaUuecKoro MpeACTaBICHUSI.
ompeseneHuss U o0nacTh MonenupoBaTh  pealibHble  3aBUCHUMOCTH
3HaYeHUN PYHKLIUU. 2 dbopmynamu U rpapukamu. Ywurarth
CpoiicTBa (yHKITUH. 3 rpaduKu peaabHbIX 3aBUCUMOCTEH.
Hcnonp30BaTh PyHKIMOHAIBHYIO CUMBOJIMKY
I1.2.KBagpaTHbIil TpEXUIIEH. JUTSL  3aliCH  Pa3HOOOpasHBIX (DAKTOB,
CBSI3aHHBIX c paccMaTpruBaeMbIMU
KBagpaTHbIil TPEXUIEH U €ro GyHKIMAMY, oOorarmas OIIBIT
KOPHH. BBIMIOJIHEHUSI ~ 3HAKOBO-CHMBOJIMYECKHUX
Paznoxxenne  kBagpatHoro | 2 JICACTBUM. CrpouTthb peyeBbie
TpExXuieHa Ha KOHCTPYKLIUHU c UCIOJIb30BAHUEM
MHOKUTEH. (YHKIIMOHATIBHON TEPMHUHOJIOTUHU.
KontponbHas padoTa Nel. 2 Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPAMMBI
JUIs IOCTPOEHUs IrpaduKoB QYHKIUH, A7
I1.3.xBagpaTnunas ¢ynkuusa |1 UCCIIEI0BaHMS HOJIOXKEHUS Ha
u e€ rpaux. KOOP/JMHATHOM  IUIOCKOCTH  I'padUKOB
(GyHKIMI B 3aBUCUMOCTH OT 3HAuY€HHM
OyHKIMSA y =ax?, eé K03 PULIHEHTOB, BXOAALIMX B (GOpMyITy.
CBOHCTBA U rpaduK. Pacrno3HaBaTh BHIBI M3ydaeMbIX (YHKLUH.
I'paduku dyHKLuit [Toka3plBaTh CXE€MaTHYECKH I0JI0KEHUE
y=ax? +n ul2 Ha Koopv):[HHaTHoﬁ IUIOCKOCTU TpauKOB
y=a(x—m)*. q)YI-leHHH 2 2
y=ax“, y=ax“ +n, y=a(x—-m)*, y=x",
ITocTpoenue rpaduxa | 3 .
KBANPATHIHON (yHKIH. B 3aBUCUMOCTH oT 3HAUEHUN
K03 PULINEHTOB, BXOAALIMX B POPMYJIBL.
I14.Cremennas  dhynxums. | 3 Crpouth rpaduku u3ydaeMblX (QYHKIUH;

Kopens n-ii crenenu.

Oyakms y=x".

Kopenb n-ii crenenu.

JlpoOHo-nuHelHast QyHKIMA
u ee rpauk.

ONHCHIBATh UX CBOICTBA




Crenenp ¢ pauuoHaibHbIM | 1
II0Ka3aTeseM. 1
KonTtponpsHas padora No2.
1
1
1
I'n.2.YpaBuenus u|l4 Pacno3naBarh JIMHEMHBIE W KBaJApPAaTHbBIC
HEpaBeHCTBAa C OJHOMU ypaBHEHUs, TIedble W JpOoOHBIE
IIEPEMEHHOM. YpaBHEHUS.
Pemats JIMHEHUHEBIE, KBAJIpATHBIE
I1.5.YpaBHenus ¢ onHOU YpaBHEHUs, a TaKXKe YypaBHECHHS,
TIePEMEHHOM. CBOJISILITUECST K HUM; pemarh JApoOHO-
panMoHaIbHbIE YPaBHEHUSI.

Llenoe ypaBHEeHHE U ero WccnenoBath KBajpaTHBIE ypaBHEHHUS TIO
KOPHH. 3 JUCKPUMHUHAHTY U KO3 duLreHTam.
HpoOubie palMOHAIBHBIE Pemars TEKCTOBBIE 3a71auu

ypaBHEHUS. anreOpanvaecKum crocoboMm:
5 MepPEXOUTh oT CIIOBECHOH
[1.6.HepaBenctBa ¢ omHOU GOpMYTUPOBKM  YCIOBUS 33Jauyd K
MePEMEHHOM. anreOpanvecKoi MO MmyTeM
COCTaBJICHUS  ypaBHEHMs;  pelIaTh
Pewrenne HEPABEHCTB COCTaBJIEHHOE YPaBHEHHUE;
BTOpPOM CTEMEHU C OJHOM WHTEPHPETUPOBATH PE3YJIbTAT.
MepPEMEHHOM. Pacno3naBaTh JMHEWHBIE W KBaJpaTHBIC
Pemenue HEPaBEHCTB | 2 HepaBeHCTBa. Pemath  KBagpaTHbIE
METOJIOM UHTEPBAJIOB. HEPAaBEHCTBA HAa OCHOBE TrpaUuecKux
KontponbHas padoTa Ne3. 3 MpEeJCTaBICHUI
1
I'n.3.YpaBuenus u |17 Onpenensarb, SBISETCS JU TMapa 4Yucel
HEpaBEHCTBA C JBYMS pelIeHueM JAaHHOIO  YPAaBHEHUS C
MIePEMEHHBIMU. JIBYMsI IEPEMEHHBIMU; IPUBOJUTH IPU-
MEphbl PEIICHUs YPaBHEHUH C ABYMS
[1.7.YpaBHeHuss ¢  1ByMs MEPEMEHHBIMH.
MEPEMEHHBIMU M UX Pematp 3amaun, anrebpandeckoii MOJIEIbIO
CUCTEMBI. KOTOPBIX SIBJISIETCS YpPaBHEHUE C JBYMS
nepeMeHHbIMU; Pemare cuctemMbl ABYX
VYpaBHeHue c JIBYMSI YpaBHEHUN C JABYMsS NI€PEMEHHBIMU,
MEPEMEHHBIMU U €r0 YKa3aHHbBIE B COJIEPKAHUHU.
rpaduk. 2 Pemats TEKCTOBBIE 3a1aun
I'paduueckuit crnoco0 anreOpanyeckuM CrocoooMm:
penieHus CUCTEM MEPEXOIUTh OT CIOBECHOU (OPMYITHPOBKH
ypaBHEHUH. 4 YCIOBUSL 3alaud K anredpandeckoi
Pemienue cucrem ypaBHeHUM MOJIEIM TIyTEM COCTABJIEHUSI CUCTEMBI
BTOPOM CTEIEHMU. ypaBHeHUM; Pemate cocTaBiieHHYIO
Pemenue 3amay ¢ momoripio | 4 CUCTEMY YpaBHEHUH; WH-

CUCTEM YPaBHEHUI
BTOPOU CTEIICHH.

TEpPHPETUPOBATH PE3YNIbTAT.
Crpouth TpaduKu ypaBHEHUH C IBYMS
IIEPEMEHHBIMU. KonctpynpoBatb




I1.8.HepaBenctBa ¢ aByms | 2 SKBUBAJICHTHBIC peueBbie
MEPEMEHHBIMU M UX BBICKA3bIBaHUSl C  HCIIOJIb30BAHUEM
CUCTEMBI. anredpanyeckoro M IreoMETPUYECKOIo

A3BIKOB.

HepaBenctBa ¢ 1aByms Pematp u wuccienoBaTh ypaBHEHUS U
[IEPEMEHHBIMHU. CUCTEMBl  YpaBHEHHMIl Ha  OCHOBE

CucreMbl  HEpaBEHCTB  C (G yHKIMOHAIBHO-TPAPUUECKUX
JIBYMsI IIEPEMEHHBIMU. 2 IIPEACTABICHUN YPaBHEHUN

KonTtponpsHas padota Ne4.

2

1
I'n.4.Ilporpeccun. 15 [IpumeHaTp  UHAEGKCHBIE  0003HAUCHUS,
CTPOUTH pEYEBbIE BBICKA3bIBAHUS C

[1.9. Apudpmernyeckas WCIIOJIb30BAHUEM TEPMUHOJIOTHH, CBSI-
MPOTPECCUS. 3aHHOM c MIOHSATHEM

MOCJIEZIOBATEIHHOCTH.

TlocnemoBaTeabHOCTH. 2 BEIducaaTs 4iaeHBl IOCIIEA0BATEIBHOCTEH,

Onpenenenne 3aJaHHBIX (PopMyJIOi N-ro wieHa WiIn
apudmernyeckoit PEKYPPEHTHOU bopmymoil.
MIPOrPECCHUH. VYcranaBnuBaTh  3aKOHOMEPHOCTH B

®opmyna n-ro qJieHa MIOCTPOCHUU MOCIe0BAaTEIbHOCTH,
apudmernyeckoit €CJIM U3BECTHBI NEPBBIE HECKOJIBKO €€
MIPOTPECCHUH. 2 YJICHOB. N3o0paxats YJICHBI

@opMmyna CyMMbl TEPBBIX MIOCJIEI0BATEILHOCTH TOYKaMU Ha KO-
YJICHOB apu(PMETHIECKOM OpPAVMHATHOM IJIOCKOCTH.

[IPOTPECCUMN. Pacno3naBate  apudmeTHuecKkyro = U

KonTtponbHas padoTa No5. 3 TEOMETPHYECKYI0O TIPOTPECCHU  TIPHU

pa3HbIX crocobax 3a/1aHus.

I1.10.I'eomeTpuyeckas 1 BreiBoauTE Ha OCHOBE NOKAa3aTEIbHBIX
[IPOrpeccusl. paccyxaeHuid GopmyIibl OOIIero 4ie-

Ha apudmeTuyecKoi u

Onpenenenue r€OMETPUUYECKON MPOrPECCUid, CyMMBbI
F€OMETPUUYECKON MEPBBIX 71 YWICHOB apu(MeTudecKo u
[IPOTPECCUMN. r€OMETPUUECKOU MPOTPECCUIL;

®opmyna n-ro YJieHa pemiath 3aJayd C UCIOJIb30BAaHUEM
F€OMETPUUYECKON ATHX HOPMYIL
[IPOTPECCUMN. PaccmarpuBath mnpumepsl W3 peanbHOU

dopmyna cyMMbI HEPBBIX N JKW3HU, WUTIOCTPUPYIOLINE NU3MEHEHUE
YJICHOB TeOMETpUYecKoi | 3 B apu(METHYECKOW MpOrpeccuu, B
IIPOTPECCHUHN. reOMEeTpPUUYECKON IIPOrPECCUH;
KonTtponsHas padota Ne6. n300paxkaThb COOTBETCTBYIOIIIHE

3aBHCUMOCTH I'pauyecKH.
3 Pemate 3aaun Ha CIOKHBIE MPOLEHTHI, B
TOM 4YHCIIE 33Jadyd U3 peajbHOU
1 MPAKTUKU (C UCTOTB30BAHUEM KallbKY-

JSTOPA)

I'n.5.9nemenTsI 13 IIpoBOAUTH CilydallHBIE DKCIIEPUMEHTHI, B
KOMOWHATOPUKHU u TOM qucie c MIOMOIIBIO
TEOPUHU BEPOSTHOCTH. KOMIIBIOTEPHOTO MOJIEIMPOBaHUS,

I1.11.9nemenTnI

MHTEPIPETUPOBATh HUX  PE3YJIbTATHI.
Brruucisate 4acTOTy CIIy4aliHOTO




KOMOWHATOPHKH.

[Tpumepsl KOMOMHATOPHBIX

COOBITHS; OLICHMBATb BEPOSITHOCTH C
[IOMOILBI0  YacTOTHI,  IIOJIyYEHHOHU
OIIBITHBIM ITyTEM.

3azad. 2 Pemats 3a/1a4u Ha HaX0XJIEHUE

[IepecTtanoBKH. 2 BEPOSITHOCTEN COOBITHIA.

Pasmemenus. 2 [IpuBouTH IIPUMEPBHI CITy4aiHBIX

CoueraHusl. 2 COOBITHI, B YaCTHOCTU JAOCTOBEPHBIX U

O06o0marmuii ypoxk. 1 HEBO3MOXKHBIX COOBITHIA,

MaJIOBEPOSITHBIX COOBITUM. [IpuBOAUTH

[1.12.HauanpHble cBeneHUs IIPUMEPBI PaBHOBEPOSATHOCTHBIX
W3 TEOPUU BEPOSITHOCTEH. COOBITHIA.

BoimonHATe mepebop BceX BO3MOMXHBIX

OTtHocuTenbHas yacToTa BapHaHTOB Il mepecyeTa OOBEKTOB
CITy4aitHOTO COOBITHSI. WM KOMOWHAITUH.

BepostHocTh 1 [IpumensTy mpaBwiIo  KOMOMHATOPHOTO
PaBHOBO3MOKHBIX YMHOKEHUsI JJIs pelleHus 3a1ad Ha
COOBITH. HaX0XIEHHE YKCIa 00HLEKTOB U KOM-

Crnoxenue, ymHOXKeHue | 1 OuHauui (JuaroHaaTu MHOTOYTOJIbHUKA,
BEPOSITHOCTEM. PYKOIOXKAaTHs, YUCIO KOJOB, IHU(POB,

KonTtponbHas padota Ne7. napodeit u T. I1.).

1 Pacno3naBaTh 3ajaun Ha oOmpefesieHue
YyHClla TEepecCTaHOBOK U  BBINOJIHATH
1 COOTBETCTBYIOLIUE BHIYUCIICHHUS.
Pemats 3ajauu Ha BBIUUCIICHHUE
BEPOSATHOCTH c IPUMEHEHNUEM
KOMOMHATOPHUKH.
[ToBTOpEeHME 16 3HaTh MaTepuas, W3yYEeHHBIH B Kypce
MaTEMaTHKH 3a 8 KJ1acc
VYMeTh NpUMEHATh NOJy4YEeHHbIE 3HAHUS Ha
IPaKTUKE.
VYMeTh JIOTMYECKU MBICIUTh, OTCTAUBAThH
CBOI0 TOYKY 3pPEHMS U BBICIYIIUBATh
MHEHME JAPYI'UX, paboTaTh B KOMaHJE.
HUroro: 102




9 kaacc

MATEMATHUKA
I'EOMETPU

2 Jaca B HeJEJ0, Bcero 68 4acos.
KoHnTpoabHbIx paboT 5.

Ne Tema Kon- | Kontp. | Xapakrepucruka OCHOBHBIX BHJIOB
BO pabo JESITEIbHOCTH YUEHUKA
4acoB T (Ha OCHOBE y4eOHbIX JIEHCTBUN)
1 [ToBTOpEHUE. Bxonnas | 3
IpoBepoyHas paboTa
2 I'n.9.BekTopsl. 8 1 ®opMyaupoBaTH OTpe/ieNIeHuUs u
WITIOCTPUPOBATh  MOHATHS ~ BEKTOPA,
1.IlonsiTue BEeKTOpA. 2 JUTUHBI (Momyst) BEKTODA,
2.CnoxeHue M BbIYUTAaHUE KOJUIMHEAPHBIX ~ BEKTOPOB,  PaBHBIX
BEKTOPOB. 3 BEKTOPOB.
3.YMHOX€EHHE BEKTOpa Ha BbIuucnaTh JJIMHY U KOOPJAMHATHI BEKTOPA.
YHCIIO. HaxoauTtb yroa Mexay BEKTOpaMH.
[IpumeHeHrEe BEKTOPOB K BHITOTHATE Oniepauy HaJl BEKTOPaMHU.
pELICHUIO 3a/1a4. 3 BeimosHATh MIPOEKTHI (0] TeMaM
UCIIOJIb30BaHUSI BEKTOPHOTO  MeToja
IPU PELICHUU 3a/la4 Ha BBIYHCIECHUS U
JI0Ka3aTeIbCTBA.
3 I'.10.MeTon koopauHAT. 10 1 OOBSCHATP W WJUTIOCTPUPOBATH TOHSATHE
JIEKapTOBOM CHCTEMBbI KOOPIUHAT.
1.KoopauHnatel BekTopa. BeiBomuTe W WCMONB30BaTh  (POPMYIIBI
2.Ilpocreiimue 3amauv B KOOpJMHAT CepeIUHbI OTpE3Ka,
KOOpAMHATaXx. 2 pacCTOSIHUA MEXIYy JABYMS TOYKaMH
3.YpaBHeHUE OKPYKHOCTHU IUIOCKOCTH, YpaBHEHUS HpAMONl H
U TIPSMOH. 2 OKpPY>KHOCTH.
Pemenue 3anay. Beinosnsate IPOEKTHI 1o TeMaM
KonTponrHas pabora Nel. | 3 UCIOJIb30BAHUS KOOPJUHATHOIO METO/a
2 IpU PELICHUH 3a/1a4 Ha BBIYHCICHUS U
JI0Ka3aTeabCTBA
1
4 I'n.11.CooTHomIeHNE 11 1 @opMynupoBaTh M JOKa3bIBaThb TEOpPEMY
MEXJy CTOPOHAaMH U COOTHOILEHUSX MEXAY CTOpPOHAMU H
yrJlaMd TPeYroJIbHUKA. yIJIaMHU TPEYroJIbHUKA.
CkansipHoe dopmynupoBaTh oIpeieNeHus u
IIPOU3BENCHUE WIIIOCTPUPOBATh  MOHATHUS  CHHYCA,
BEKTOPOB. KOCHHYyca, TaHIeHCa U KOTaHIeHca
OCTpOTO yria IPSMOYTOJIBHOTO
1.Cunyc, KOCHHYC, TpeyrojibHuka. BbIBOgUTH  (QOpMyIBL,
TaHIeHC yIJIa. 3 BBIpa)KaIoIIe GbyHKIIN yria
2.CooTHOLIEHUST  MEXKIY HOpSMOYTOJIBHOTO TpPEYroJibHUKA dYepes
CTOPOHAaMHM M YIJaMH ero CTOPOHBI. DopMyaHpoBaTh
TPEyroJIbHUKA. 4 OTIpe/IeIeHns] CUHYCa, KOCHHYca, TaH-
3.CxansipHoe reHca, koranresca yrios ot 0 no 180°.
IIPOU3BEACHNE BoiBouTh  OpMyIBI,  BBIp@XKaIOLIHE
BEKTOPOB. 2 ¢byakuuu yriaoB oT 0 mo 180° uepes
Pemienue 3a1a4. 1 byHKIMIH OCTPBIX YIJIOB.




KonTtponsHas padora No2.

dopmynupoBaTh u Pa3bICHATH
OCHOBHOE TPUTOHOMETPUYECKOE
TOkAeCcTBO. [10 3HaUYeHMsAM OAHOU TpHU-
TOHOMETpPHYECKOH  (QyHKIMH  yria
BBIUUCIIATH 3HAYCHUS JIpyTUX
TPUTOHOMETPHUYECKHX (YHKIUH 3TOTO
yria. P@opMynupoBaTh M JI0Ka3bIBaTh
TEOPEMBI CHHYCOB ¥ KOCHHYCOB.

Haxomutes  yronm  Mexay  BEKTOpaMH,
CKIIPHOE TIPOM3BEJCHHE BEKTOPOB,
dbopmynupoBaTh U OOOCHOBBIBATh
YTBEPXKICHHUS O CBOMCTBAaX CKaJSPHOTO
NIPOM3BEACHUSI BEKTOPOB; HCIOJIB30BaTh
CKaJIIPHOE TIPOU3BEACHUE BEKTOPOB MIPH
peleHnn 3a1a4.

I'n.12.JInuHa OKpy>KHOCTH
Y TUIOIIA/Ib Kpyra.

1.IIpaBunbHbIE
MHOTOYT'OJIbHUKH.

2. JIlnnHa OKpYXHOCTH U
IJI0LIaAb Kpyra.

Pemrenne 3anau.

KonTtponbras padoTa Ne3.

12

w b

PacnosnaBats MHOT'OYTOJIbHUKH,
dbopMynupoBaTh OnpeieIeHUe )51
MPUBOJINTH IpUMEPHI
MHOTOYTOJIbHUKOB.

@opMyIHpoOBaTh U JOKa3blBaThb TEOPEMY O
cymMme YIJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKA.

UccnenoBaTh CBOMCTBA MHOTOYTOJIBHUKOB C
MTOMOIIIBIO KOMITBIOTEPHBIX MPOTPAMM.

PopMynHpoBaTh U JOKA3bIBATh TEOPEMBI O
BIMCAHHOW W OMHMCAHHON OKPYXHOCTSIX
MHOTOYTOJIbHHKA.

OOBACHATD MOHATHUS JJIMHBI OKPYXHOCTH U
IUIOIIAIM KpPYyra; BBIBOAUTH (OPMYJIbI
JUISl BBIYUCIICHUS JUIMHBI OKPYKHOCTU U
JUIMHBl ~ AYT'W, IUIOIIAOUM Kpyra |
IJIOIAIU KPYrOBOTO CEKTOpA.

Pemate 3agaun Ha [10Ka3aTeIbCTBO U
BBIYUCIICHUS. MoJenupoBarb ycioBuUE
3a/layd ¢ I[IOMOIIBI 4YepTeka WU
PUCYHKA, MPOBOAUTH JONOJHUTEIbHBIC
MIOCTPOECHHUA B XOJ€  PpELICHUS.
HNuTepnperupoBars IIOJTyYEHHBIN
pe3ylnbTaT M  COMNOCTABIATH €ro ¢
YCIIOBUEM 33]1a4H.

HccnenoBaTh  cBoiicTBa  KOH(uUrypamuii,
CBA3aHHBIX C  OKPYXHOCTBIO, C
MTOMOIIIBIO KOMITBIOTEPHBIX MPOTPAMM.

Pemats 3a/1a4u Ha IIOCTPOEHHE,
JIOKa3aTeNbCTBO U BBIYMCIICHUS.

I'n.13. [IBuxeHusl.

1.IlonsTHE NBUXKEHUS.

2.ITapannenbHbll  IEPEHOC
U ITIOBOPOT.

Pewrenue 3anau.

KonTtposnpHast pabota Ne4.

OOBACHATD W WJUIIOCTPUPOBATH MOHSITHS
paBeHcTBa ¢uryp, momodbus. CTpouThb
paBHBIE U CUMMETpUYHBIC (UTYPBHI,
BBITIOJIHATH MapauleNIbHBI TIEPeHOC U
IIOBOPOT.

HccnenoBaTh  CBOMCTBAa  ABWIXKEHHUM €
MTOMOIIIbIO KOMIIBIOTEPHBIX MPOTPAMM.




BeimonHATh MIPOEKTHI o TeMam
FEOMETPUYECKHX MpeoOpa3oBaHUil Ha
IJIOCKOCTH.

I'n.14.Hauaneusle
CBEJICHUS
W3 CTEPEOMETPHH.

1.MHororpaHHuKH.
2.Tena u TOBEPXHOCTH
BpaIleHUsI.

OOBACHATH, YTO TaKOE MHOTOTPAHHUK, €ro
rpany, péOpa, BEpLIMHBI, UAroHalH,
Kakol  MHOTOTPaHHMK  Ha3bIBAETCs
BBIYKJIbIM, IPU3Ma, BBICOTA IPU3MBI,
napajuiejenunes, nupaMuaa, LUIUHID,
KOHYC, cdepa, mmiap.

OOBACHSITD, 4TO TaKkoe 00BEM
MHOTOTpaHHHKA, TUIONIa/b TOBEPXHOCTH
MHOTOTpaHHHKA.

HccnenoBaTh CBOWCTBa MHOTOTPAaHHHUKOB.

Haxomuts 00b€M 1 miomniaab MOBEPXHOCTH
MHOTOTpaHHHKA.

YMmers CTPOUTH 51 paclo3HaBaTh
MHOTOTpPaHHUKHU.

YMeTh JIOTWUYECKH MBICIHUTh, OTCTauBaTh
CBOIO TOYKY 3PEHHUS M BBICIYIIUBAThH
MHEHUE JIPYT'uX, paboTaTth B KOMaH/E.

06 aKCcruomax
HJ'IaHI/IMeTpI/II/I.

Bocnpousoauts (hopMyTUPOBKHI
OIpEIEICHU, aKCHOM, TEOpEM;
KOHCTPYHPOBATh HECIIO)KHBIS
ompeneneHus CaMOCTOSTEIIBHO.
BocnpousBogute  GpopMynmupoOBKH U
JI0OKa3aTelIbCTBA HM3YYCHHBIX TEOpEM,
MIPOBOJIUTH HECIIOKHBIC JIOKA3aTEIhCTBA
CaMOCTOSITCIIbHO, CChUIATBCI B XOJC
000CHOBaHMI Ha onpeeeHus,
TEOPEMBI, AaKCHOMBI.

[ToBTOpEeHwUeE.
Pemenue 3amau.

3HaTh MaTepuan, W3Y4eHHBIH B Kypce
MaTeMaTUKH 3a 7-9 Ki1acchl.

Bnagerp oO0muMu mnpuemMamMu  perieHus
3a1a4.YMETh NPHUMEHSTH IOJy4YeHHBIC
3HAHUA Ha TPAKTHKE.

YMeTh JOTUYECKH MBICIHUTh, OTCTaHBaTh
CBOIO TOYKY 3PEHHUS M BBICIYIIHUBAThH
MHEHUE JPYTuX, paboTaTth B KOMaHJE.

Hroro:

68
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