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HHOACHUTEJIBHAA 3AIIUCKA

PaGowass mporpamma  y4eOHOro  Kypca IO MaTeMaTHKE mist 5-9  kjmaccoB
pa3paboTana B cOOTBETCTBUH ¢ DenepalbHbIM 3aKkoHOM OT 29 nexadps 2012 roma Ne 273-d3 «0O6
oOpazoBanun B Poccuiickoit @enepaunn», denepalbHbIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTO 001Iero 0Opa3oBaHUs HA OCHOBE aBTOPCKOM mporpammsl A.I. Mep3sika, B.b.
[Tononckoro, M.C. Sxup, E. B. byniko «Maremaruka. 5-9 kmaccel». M.: Benrana-I"pad. YueOuuku,
peanusytomue nporpammy: A.I'. Mepsnsik, B.b. Tlononckuii, M.C. Sxup, E.B. byuko «Maremaruka 5
knace» ( M: wmsparenbctBo: Bentana-I'pad, ), H.S.Bumenkuna, B.M.JKoxosa, A.C.UecHokoBa,
C.N.IIBapudypna «Marematuka 6 xmace» (M.: Muemosuna), FO.H.MakaperueBa, H.I'.MuHmok,
K.M.HemkoBa u np. «Anrebpa7kiacc» (M.: IIpocsemenue), FO.H.MakaperaeBa, H.I'.Mwunmiox,
K.W.HemxoBa u np. «Anrebpa 8xmacc» (M.: Ilpocsemenne), HO.H.MakaperueBa, H.I.Munmroxk,
K.M.HemkoBa u ap. «Anredpa 9xmacc» (M.: IIpocsemenune), ['eomerpus. 7-9 kmacchl: y4eOHHUK IS
obmieoOpazoBarensHbix opranuzamuii / [JI. C. AtanacsH, B. @. byry3os, C. b. Kagomies u ap.]— M.:
[Ipocsemienue.

eaun kypca:

W3ydeHre MaTeMaTHKU B OCHOBHOM IITKOJIC HAIIPABIICHO Ha JIOCTH)KCHUE CIICTYIOIINX TICIICH:

1) B HanpaBJIeHUH JTUIHOCTHOTO PA3BUTHA

- Pa3BHTHE JOTUYECKOTO U KPUTHUECKOTO MBIIUICHHS, KYIbTYPBI PEUH, CIIOCOOHOCTH K YMCTBEHHOMY
IKCIIEPUMEHTY;

- (hopmupoBaHUE Y yUaIIUXCS MHTEIUICKTYaATbHONW Y€CTHOCTH U OOBEKTUBHOCTH, CITIOCOOHOCTH K
IIPEOI0JICHHIO MBICUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOIINX M3 OOBIICHHOTO OIIBITA;

- BOCIIMTAaHWE KA4eCTB JIMYHOCTH, OOECIECUMBAIONINX COIUAIBHYI0 MOOWJIBHOCTH, CIOCOOHOCTH
IMPUHUMATh CAMOCTOSITCIIbHBIC PEIICHUS;

- (dopmmpoBaHMEe KaueCTB MBINUICHUS, HEOOXOAMMBIX JUIS aJanTallid B COBPEMEHHOM
nH(pOpPMaIMOHHOM OOIIECTBE;

- pa3BHTHE UHTEpPECa K MATEMAaTHUECKOMY TBOPUYECTBY U MAaTEMATHYECKHX CIIOCOOHOCTEH;

2) B MeTanpeIMeTHOM HANpPaBJIeHUH

- bopmupoBaHUEe TPEACTABICHUNA O MaTeMaTHKE KAaK YacTH OOIIECYEIIOBEYCCKOW KYJIBTYPBI, O
3HAYMMOCTH MaTEMaTHKHU B Pa3BUTHH IUBUIN3ALMU U COBPEMEHHOTO OOIIECTBA;

- pa3BUTHE TPEJCTABICHUI O MaTeMaTHKE Kak (opMe OmucaHWs M METOJAC IMO3HAHUS
NENCTBUTENHOCTH, CO3JIaHUE YCIOBUU [UIsl MPHOOPETEHHUs TMepBOHAYAIBLHOTO OIbITa
MaTEeMaTHYECKOTO MOJICITHPOBAHHUS;

- bopmupoBanue O0OmMUX CMOCOOOB HWHTEIJICKTYadbHOW JEATENBHOCTH, XapaKTepHBIX s
MaTEMAaTHKH U SBISIONINXCS OCHOBOW MMO3HABATEIFHON KYJIBTYPHI, 3HAYMMOMN TSI pa3IMIHBIX cdep
YEJIOBCUYCCKOM JIeITCIIbHOCTH,

3) B IpeIMeTHOM HaNpaBJIeHUH

- OBJIaJICHUE MAaTEMaTUYECKUMHU 3HAHUSMH M YMEHHUSIMH, HEOOXOJUMBIMU I TPOAOKEHUS
OoOydeHUsT B cTapiiell IIKOJIE WJIM HHBIX O00Meo0pa3oBaTeIbHBIX YUPSKICHUSIX, W3YICHUS
CMEXHBIX TUCIUIUINH, TPUMEHEHUS B IOBCETHEBHOM JKU3HU;

- co3fanre (yHJIaMEHTa JUIsi MaTEeMAaTHYECKOTO pa3BHTHS, (OPMHUPOBAHUS MEXaHU3MOB
MBIIUICHUS, XapaKTePHBIX 711 MATEeMaTUYECKOM e TEIbHOCTH.

B cooTBeTcTBUM ¢ y4eOHBIM TUIAHOM Kypc yueOHoro npeamera «MaTemaTukay U3ydaercs ¢ 5 1mo
9 xmaccoB oObeMe MATH YacOB B HENENI0, B TEUCHHE KaXKIOTo roma oOydenws, Bcero 170 dacos.
OO6muii 00beM y4eOHOTO BpeMeH-5-9 Kiacchl — 5 4acoB B HeJEeNt0, Bcero 8§50 yacoB

INJIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA

JIN4HOCTHBIE Pe3yJIbTAThI:

- (I)OpMI/IpOBaHI/IC HpeﬂCTaBHeHI/Iﬁ O MaTCMaTHKE KaK 4aCTu O6H.IC"ICJ'IOBC"ICCKOI>1 KYJIbTYPBHI, O
SHAYUMOCTHU MAaTEMAaTUKU B pa3BUTHUU HUBUJIU3AllUN U COBPEMEHHOT'O OGI.HCCTBa;

— Pa3BUTHE JIOTHYECKOTO U KPUTHUYECKOTO MBIIIICHHS, KYJIbTYPbI peuH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;



— (hopmEpoBaHNE HHTEIEKTYAIbHON YeCTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K
MPEOJOICHHUIO MBICTUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIINUX W3 OOBIICHHOTO OTBITA;

— BOCHUTAHME KaueCTB JINYHOCTH, 00ECTIEYNBAIOLINX COLIMAIbHYIO MOOMIIBHOCTh, CIOCOOHOCTh
MPUHUMATH CAMOCTOSITENIbHbIE PEIICHNUS;

- q)OpMI/IpOBaHI/Ie Ka4y€CTB MbIIIJICHU, HCO6XOIII/IMBIX IJIg aganTaliii B COBPEMCHHOM
UH(POPMALIMOHHOM OOIIECTBE;

—pa3BUTHE UHTEPECA K MaTEMaTHUECKOMY TBOPUYECTBY M MAaTEMAaTUUYECKHX CIIOCOOHOCTEH;

— YMEHHE fICHO, TOYHO, T'pPaMOTHO H3JIaraThb CBOM MBICIIM B YCTHOW M IHCHbMEHHOH peuw,
IIOHUMATh CMBICI IIOCTaBJIICHHOMU 3aaa4yud, BBICTpaWBaATh apPrymeHTAalMiO, IIPUBOAUTL IIPUMCPBI U
KOHTPIPUMEPBIL;

— KPUTHUYHOCTH MBIIJICHHA, YMCHHUC PACIIO3HABATH JIOTHUCCKN HCKOPPCKTHLIC BBICKA3bIBAHMA,
OTJIMYATh TUIOTE3Y OT (paKTa;

— Mpe/CTaBICHHE 0 MaTeMaTUYeCKO HayKe Kak chepe uernoBeuecKoil 1esaTenbHOCTH, 00 3Tanax
€€ pa3BUTHSI, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS LIUBUIIM3AIINH;

— KpCaTUBHOCTb MBIIIJICHUS, HHUIUATUBA, HAXOAYUBOCTb, AKTUBHOCTD IIPpHU PCIICHUN
MaTeMaTHYECKUX 3a7ay;

—YMCHHUC KOHTPOJIMPOBATH ITPOLECCC U PE3YyJIbTAT yqe6H01”4 MaTeMaTHYECKOHN ACATCIBbHOCTH,

— CIMOCOOHOCTH K AMOIIMOHATILHOMY BOCIIPUATUIO MAaTEMaTHYECKUX O0BEKTOB, 3a/1a4, PEIICHHH,
paccykJIeHUM.

MertanpeaMeTHble pe3yJibTaThl:

— pa3BUTHE TMPEICTaBICHM O MaTeMaTHKe Kak (opMe OmucaHus M METOAE MO3HAHMUS
I[GflCTBHTGJII:HOCTPI, CO3JaHUC yCJIOBI/Iﬁ JJISL HpI/IO6p€T€HI/IH MEPBOHAYATIBHOI'O OIbITa MAaTCMATHUYCCKOT'O
MOJICJIUPOBAHUS;

— (dopmupoBaHue OOMMX CHOCOOOB HMHTEIUICKTYAIbHOW JEATENBHOCTH, XapaKTEPHbIX IS
MaTEMaTUKH W SBJSIIONIMXCS OCHOBOWM MO3HABATEIbHOM KYJIbTYPBI, 3HAYUMOW IS Pa3IMYHBIX cdep
YEII0OBEUYCCKOM ACATSIBHOCTH,

— [epBOHAYAIIbHBIE MPEACTABICHUS 00 UAESIX U O METOJaX MaTEMATHKU KaK YHHUBEPCATbHOM
A3bIKE HAYKU U TEXHUKHU, CPEACTBE MOACIUPOBAHUS SBICHUH U MPOIIECCOB;

— YMEHHE BUJIETh MAaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTE TPOOJIIEMHOI CUTyalluH B IPYTUX
JTUCIUIUIMHAX, B OKPYXKAIOIIECH KU3HU;

— YMEHHME HaxXOAWTh B PA3NUYHBIX HCTOYHUKAX HH(POpPMAIHIO, HEOOXOAMMYIO JUISl peIlIeHUs
MaTeMaTUYeCKUX MpoOJeM, NMPEACTaBIsATh €€ B MOHATHOW (opMe, NMPUHUMATh PEIICHHE B YCIOBUAX
HEMOJIHOW 1 N30BITOYHOM, TOUHOM U BEPOSITHOCTHOW MH(OpMaLINK;

— yMeHHe MOHUMATh 1 UCTOJIb30BaTh MaTeMaTHYECKHe CPECTBA HATJISAHOCTH (rpaduKy,
JarpaMMbl, TaOJIMIBI, CXEMBI U JIp.) sl UIUTIOCTPALlUH, MHTEpIpETallii, apryMEeHTalI|H;

— yMEHHE BbIIBUraTh T'MIIOTE3bI IIPU PEIIeHUH YUeOHbIX 3ajiay, HOHUMAaTh HEOOXOAUMOCTh UX
IIPOBEPKHU;

— YMEHHE IPUMEHITh UHIYKTUBHBIE U I€IyKTUBHBIE CIIOCOOBI pacCyKE€HUH, BUJIETh pa3INyuHbIe
CTPATETUH PELICHUS 3a/1a4;

— IIOHMMAHHE CYLIHOCTH aJITOPUTMUYECKUX IIPEANMCAHUI U YMEHHE JE€HCTBOBATE B
COOTBETCTBUU C IPEITI0KEHHBIM aJITOPUTMOM;

— YMEHHUE CaMOCTOSATEIbHO CTaBUTh 1IEJU, BEIOUpATh U CO3/1aBaTh AJITOPUTMBI JJI pPELICHUS
y4eOHBIX MaTeMaTU4YeCKUX MpooiIem;

— YMCHHC IUIAaHUPOBATH U OCYHICCTBJIATH ACATCIIbHOCTDb, HAIIPABJIICHHYIO HA PCIICHUC 3a1a1
HCCIICAOBATCIIbCKOI'0 XapaKTepa,

IIpeaMeTHbIE pe3yabTaThI:

5-if knace

Hcnonvzo6ame ipy pellieHUN MaTEMaTUYECKHUX 33]1a4, HX 0OOCHOBAHHUH U MPOBEPKE HAWJEHHOTO
pElIeHUs 3HAHUE:

- Ha3BaHUU W MOCJIEIOBATEIHLHOCTH YMCEN B HATypaiabHOM psiay B penenax 1 000 000 (¢
KaKoT0 YKCIlia HAUMHAGTCS 3TOT P, Kak 00pa3yeTcs KaKI0e CIEAYIOIIee YHCIO B 3TOM PAY);

- Kak oOpasyeTcs Kax/jas cienyroliasi CYeTHas €IMHUIIA;

- Ha3BaHUA U TOCIICAOBATCIIBHOCTD pa3psAa0B B 3allUCHU YUCJIIA;

- Ha3BaHUA U MOCJIEI0BATEIbHOCTh MEPBBIX TPEX KIIACCOB;

- CKOJIBKO pa3psiioB COJIEPKUTCS B KaXKIOM KJIacce;



- COOTHOIIEHUE MEXKIY pa3psiiaMu;

- CKOJIbKO EIMHHII KKJ0TO KJIACCa COACPIKUTCS B 3aITUCH YUCIIA;

- KaK yCTpOCHa MMO3UILIMOHHAS IECATUYHAS CUCTEMA CUUCIICHUS;

- CAWHHNIBI UBMCPCHUS BCIIMYNH (}:UII/IHa, Mmacca, Bpems, HJIOH_[a,[[B), COOTHOLICHHUA MECKAY HUMU,

- (GYHKIIMOHATBHOU CBSI3M MEXIY TPYIIIaMy BeTUYUH (IIeHa, KOJTHMYECTBO, CTOMMOCTH;
CKOPOCTBh, BPEMsI, PACCTOSIHHE; IPOU3BOAUTEIHHOCTh TPYIa, BpeMsi paboThI, paboTa).

Boinoansme yctapie BeruncieHus (B npeaenaax 1 000 000) B ciyyasix, CBOAUMBIX K BBIYHUCICHUAM
B mnpenenax 100, ¥ NHUChMEHHBIC BBIYUCICHUS B OCTAIBHBIX CIy4YasX; BBHIIOIHATH IPOBEPKY
MPABUJIBHOCTH BHIYMCIICHUM;

- evinoaxams yMHOXeHue u aenenue ¢ 1 000;

- 8bIYUCAAMb 3HAYCHHS YMCIIOBBIX BRIPAXKECHUH, cofiepkammux 3-4 neicTBHUs co cKoOKaMu U 0e3
HUX;

- packnaovl@ams HATYPaAbHOE YUCIIO Ha MPOCThIE MHOXKHUTEIH;

- Haxooums HAHOOJBINNI OOLIUI NeNuTenh W HaUMEHbIee OO0IIee KPaTHOE HECKOJIbKHX
qrcen;

peuiamsb POCTBIE U COCTaBHBIE TEKCTOBBIC 33/1a4H;
- GbINUCHIBAMb MHOXKECTBO BCEBO3MOXKHBIX PE3yIbTAaTOB (MCXOI0B) MPOCTEHUIINX CITy4alHBIX
9KCIIEPHMEHTOB;
- Haxooumu BEPOSITHOCTH MPOCTEHIMX CIy4aiiHbIX COOBITHII;
- pewams ynoOHBIM s ce0si crocoOoM (B TOM YHCIE M C MOMOIIBIO TaOuul U rpadoB)

KOM6I/IH3,TOpHI>I€ 3aaa4u: Ha MCPCCTaHOBKY U3 TpéX OJICMCHTOB, IIPpaBUJIO IMPOU3BCACHUSA, YCTAHOBJICHHUC
quciia 1map Ha MHOXKCCTBC U3 3-5 OJICMCHTOB,

- pewams YOOOHBIM JUIst ce0si cIocoO0M (B TOM YHCIIE U ¢ TOMOIIbIO TabauIl U rpadoB)
JIOTHYECKHE 3a]1auH, COJIeprKaIine He 0ojiee TpEX BHICKa3bIBAHUM;

- yumams VHPOPMAIUIO, 3AIUCAHHYIO C IMOMOIIBIO0 JIMHEWHBIX, CTOJIOYATBHIX U KPYTOBBIX
Jarpamm;

- cmpoumps MPOCTEUIINE TUHEHHBIE, CTON0YAThIE U KPYTOBBIE JUArpaMMBbL;

- Haxooums PEUIeHHs! «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCHOIB3YIOTCS
MaTeMaTHYECKUE CPEIICTRA;

- co30asams MPOAYKT (Pe3ynbTaT MPOSKTHOM AESITENILHOCTH), AJI U3YUEHUS U OMHUCAHUS
KOTOPOTO HCTIONB3YIOTCS MaTeMaTHUECKHE CPEICTBA.

6-#i KkJIacc

Hcnonvzosams nipu pelieHHH MaTeMaTHYECKHX 3a7ad, UX 00OOCHOBaHHUH U IPOBEPKE HailICHHOTO
pelIeHHs 3HAHKE O:

- JICCATHYHBIX JAPOOSX W MpaBWIAX JCUCTBUN C HUMH,

- OTHOUICHHUSAX U MPOIMOPIHIX; OCHOBHOM CBONCTBE MPOMOPIINH;

- TpsIMOH M 00paTHOM MPOMOPIUOHAIBHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;

- TPOIEHTAX;

- TENBIX U APOOHBIX OTPUIATEIBLHBIX YHCIIAX; PAIlMOHATBHBIX YUCIIAX;

- TpaBWIE CPaBHEHUS PAIIMOHATBHBIX YUCEIT;

- TpaBWJIaX BHITIOJHEHUS ONEPAMHA HAJ PallMOHATHLHBIMA YHCIIAMU; CBOMCTBAX OIIEePAIIHA.
— CpasHusams necATUYHBIEC Ipo0OH;

- 8bINOJHAMb OTIEPAIUH HAJ| TECATUIHBIMU JPOOSIMH;

- mpeobpazosvleams NECITUIHYIO TpOOb B OOBIKHOBEHHYIO U HA000POT;

- OKpyensmo 1eJble YUCia U IECATHIHBIC IPOOH;

- HaxoOumw MPUOIMKCHHBIE 3HAYCHUS BETUYHMH C HEIOCTATKOM U U30BITKOM;
- 8bINOAHAMb NPUOTIKEHHBIC BEIYNCICHHS W OIICHKY YHCIIOBOTO BBIPKEHUS;
- Oelums YUCIIO B JAHHOM OTHOIICHUU;

- HaxoOumwb HEU3BECTHBIN YJICH MPOTOPIIHH;

- HAX00UMb JaHHOC KOJIMYCCTBO IMPOUCHTOB OT YHCJIa U YHUCJIO IO U3BECTHOMY KOJIMYECTBY
ITIPOLICHTOB OT HETO,
- Haxodumb, CKOJIBKO IMPOOEHTOB OAHO YHCJIO COCTABJISACT OT APYIOro,

= yeenudueamsvb 1 yMCHBIUIATD YU CJIO HA JaHHOC KOJIMYCCTBO IMPOLICHTOB,



peuiamsb TCKCTOBBIC 3aa4YU HAa OTHOLICHUS, TPOMMOPLUUA U ITIPOLCHTHI;
cpasrueams A1Ba PpallMOHAJIBHBIX YUCJIA,

6blNOJIHAMb OIICPAllUU HAJl pallMOHAJIbBHBIMHA YUCJIaMU, UCII0JIb30BATh CBOMCTBA onepaunﬁ

JUISL YIPOILIEHUS BBIYMCIICHHUI;

pewams KOMOMHATOPHBIE 33]a4 C TOMOILBIO MTPAaBUJIa YMHOKEHUS;

Haxooums BEPOSATHOCTU MPOCTEHIINX CITy4alHBIX COOBITU;

peuiams MPOCTEHUIINE 337a4U Ha OCEBYIO U LIEHTPAJIbHYIO CHMMETPHIO;

pewiams TPOCTEHIINE 3a7]a4l HA pa3pe3aHre U COCTaBICHHUE T€OMETPUUECKUX UTYD;

HAX00UMb PEIICHUS <GKU3HCHHBIX) (KOMHCTCHTHOCTHI)IX) 3a/lav, B KOTOPbIX HCITIOJBb3YIOTCA

MAaTEMATHUYCCKUE CPEACTBA,

co30asams MPOIYKT (Pe3yabTaT MPOCKTHOU JAEATSILHOCTH), AJI U3YUYCHUS U OMHUCAHUS

KOTOPOT'O HCIIOJIb3YIOTCS MATEMaTHYECKUE CPE/ICTBA.

7-i kJaace. Aareopa

Hcnonv306amsb IpH peILICHUA MaTEMaTHUECKUX 3a7a4d, UX 00OCHOBAHUH M MIPOBEPKE HAIIEHHOTO
pelICHHs 3HAHKE O:

HaTypa.HBHBIX,HCJH)IX, paHI/IOHaHLHI)IX, I/IppaHI/IOHaJII)HI)IX, I[eﬁCTBHTCJH:HBIX quciax,
CTENEHU C HATypaJIbHBIMH MOKA3ATEISIMUA U UX CBOMCTBAX;
OJIHOWICHAX U IIpaBUjax JEHUCTBUU C HUMHY,
MHOTOWICHaX U MpaBUjlax JEHCTBUI C HUMU;
(dhopMyIiax COKpPaAIICHHOTO YMHOKCHUS,
TOXKJIECTBaX; METOAaX J0KAa3aTeILCTBA TOXK/ICCTB;
JIMHEWHBIX YPAaBHEHUAX C OJTHOM HEU3BECTHOM M METOAAaX UX PELICHHUS;
CHUCTEMax JIBYX JIMHEHHBIX YPaBHEHUH C IBYMsI HEU3BECTHBIMU U METOJAX UX PEIICHHUS.
Buvinonanams neiicTBus ¢ OMHOYWICHAMH U MHOTOWICHAMU,
V3HA6aMb B BRIPAKCHHUSIX (DOPMYIIBI COKPAIIICHHOTO YMHOXKEHUS U TPUMEHSTH UX;
PAcKaIaobléams MHOTOWICHBI HA MHOXKHUTEIIN;
8bINOJIHAMbTOXKIECTBEHHBICTIPEOOPA30BAHUTIEIBIX ANTCOPANICCKIX

BBIPAKECHUI;

00KA3b18AMb HpOCTefIHIHC TOXKACCTBA,
HAX0O0Uums YMCIIO0 COYCTAHUHN M YHCIIO pa3MeH_[eHI/II71;



- pewamb JIUHEHWHBIC YPABHEHUS C OJHON HEU3BECTHOM;

= peuiamsv CUCTEMBI IBYX JIMHEHHBIX ypaBHCHI/Iﬁ C IBYyMs HEM3BCCTHBIMH METOAOM IMOACTAHOBKH
n MCTOAOM anre6pa1/mec1<0ro CJIOXKCHUA,
= peuwtamsb TCKCTOBBIC 3aa4U C TIOMOIIbBIO JIMHEHBIX ypaBHCHI/Iﬁ 1 CUCTEM,

- HAX00UMb pPCICHUS <«GKU3HCHHBIX» (KOMHGTGHTHOCTHLIX) 3ala4, B KOTOPBIX UCIIOJIb3YIOTCSA
MaTCMAaTUYCCKUEC CPCACTBA,

- co30aéams NPOAYKT (pe3ysbTaT IPOEKTHON AEATEIbHOCTH), A U3YYEHUS U OIIMCAHUS
KOTOPOT'0 HCIIOJIB3YIOTCS MaTEMaTHUECKHE CPENCTBA.

7-i knace. I'eomeTpust

Hcnonvzoeamsb py pelICHUN MaTeEMaTHYECKUX 3a1a4, UX 0OOCHOBAHUH U IPOBEPKE HalIEHHOTO
pELIEHUS 3HAaHUE O:

- OCHOBHBIX I'€OMETPHYECKHUX IOHATHAX: TOYKA, MPAMAasi, INIOCKOCTB, JIyd, OTPE30K, JOMaHas,

MHOTI'OYT'OJIbHHK;,
= OIpCACIICHNUHU YyTIJia, 6I/ICC€KTpI/ICI>I yria, CMEXHBIX 1 BEPTUKAJIBHBIX YIJIOB,
- CBOMCTBaxX CMEXHBIX U BCPTUKAJIBHBIX YIJIOB,
= OIIpCACIICHUN PaBCHCTBA TCOMETPUIYCCKHUX (1)I/Il"yp; IMPpU3HAKaX paBCHCTBA TPEYTI'OJIbHUKOB;

= TCOMCTPHUUCCKUX MCECTAaX TOYCK; 6I/ICCGKTpI/ICC yriia 1 CEpCAUHHOM IMEPIHCHAUKYIISIPE K
OTPE3KY KaK 'COMCTPUICCKUX MECTAX TOUCK;

- ONPENEJICHUU NMapajuielIbHbIX MPSIMBIX; MPU3HAKAX U CBOMCTBAX MAPAJIIEIbHBIX MPSIMBIX;
- aKCHMOMeE MapajlyIeIbHOCTH U €€ KPaTKOW NCTOpUH;

- (opMyIie CyMMBI yTJIOB TPEYTOJIbHUKA;

- ONpEeAeNIeHUH U CBOMCTBAX CPEAHEH JIMHUM TPEYTrOJIbHUKA;

- teopeme Daeca.

- Ilpumenams CBOWCTBA CMEXHBIX U BEPTUKAJIbHBIX YIJIOB PU PELICHUU 33/1a4;

- HaxoO0umwv B KOHKPETHBIX CUTYalMsIX PABHbIE TPEYTOJIBHUKH U I0KA3bIBaTh UX PABEHCTBO;

- ycmanasnueams NapajiiebHOCTh MPSIMBIX U IPUMEHSTh  CBOMCTBA napaiesIbHbIX
HPSMBIX;

- npumeHsmb TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA;

- UCnovb3068amv TEOPEMY O CPEHEN JINHUU TPEYroJIbHUKa U TeopeMy Daieca Ipy pelieHnn

- HAX00UmMb peHICHUS <GKU3HCHHBIX» (KOMHCTCHTHOCTHHX) 3ala4, B KOTOPbIX UCIIOJIb3YIOTCS

MaTECMAaTHUYCCKUE CPEACTBA,

3a/1ad4; .
’ - co30asamb NPONYKT (Pe3yNbTaT MPOEKTHOM JAESATEIbHOCTH), IS U3YUYEHUS U

OIHCaHMsI KOTOPOTO MCIIOJIb3YIOTCS MATEMAaTHYECKHUE CPEICTBA.
8-ii knace. Anredpa
Hcnonvzo06amsb IpH PEIICHUHA MaTEeMaTHUECKUX 3a7a4, UX 00OCHOBAHUH M IPOBEPKE HAMICHHOTO
pelleHHs 3HAaHUE O:

- anrebpauveckoi ApodH; OCHOBHOM CBOMCTBE ApOOH;

- TIpaBWJIax JEHCTBUI C adredpanyecKuMu ApoOsMU;

- CTeMEeHsX C IeJIbIMU IT0Ka3aTeIsIMI U UX CBOWCTBAX;

- CTaHJapTHOM BHUJIE YHUCIIA;

- GyHKIUAX, UX CBOMCTBaX U rpadukax;

- TOHATHUHU KBaJPAaTHOTO KOPHS U apU(PMETHUECKOro KBapaTHOTO KOPHS;
- cBoOiicTBax apu(PMeTUUECKUX KBAJPATHBIX KOPHEH;

- GyHKIUH , €€ CBOWCTBAxX U rpaduke;

- (Qopmyie s KOpHEH KBapaTHOTO ypaBHEHHUS;

- teopeme Buera Ju1s MpUBEICHHOTO M OOIIETO KBaIPaTHOTO YPaBHEHHUS;
- OCHOBHBIXMETO/IaXPEUICHUSIIENBIX  PallMOHAIbHBIXYPABHEHUI:METO1E



PA3JI0KCHUA HA MHOKUTCIIA U MCTOAC 3aMCHBI HGHBBCCTHOfI;

- METOJIe pelIeHUs IPOOHBIX PAllMOHAIBHBIX YPAaBHCHUH;

- OCHOBHBIX MCTOJaX PCHICHUA CUCTEM PAllMOHAJIbHBIX ypaBHeHI/II;'I.

- Cokpawamyp anredpandeckue 1poou;

- 6bInoIHAMb APUPMETHICCKHE ICUCTBHS C areOpandecKiuMHu Apo0sSIMu;

- uUcnoiv308ams CBOMCTBA CTETICHEH C IEJBIMU TIOKA3aTEISIMU TIPU  PEIICHUH 3a]1a4;

- 3anucviéamy YUCIa B CTAaHIAPTHOM BHUJIC;

- GbINOIHAMb TOXKICCTBEHHBIC PEOOPa30BaHMS PAIIHOHATLHBIX BBIPAKCHUH;

- cmpoumbs TpapuKu QYHKIUH , , 1 UCIIOJIB30BaTh UX CBOMCTBA NIPU PEUICHUU 3a/1a4;

- gblyucaAms apuPMeTHIecKue KBaJpaTHbIE KOPHH;

- npumeHsmb CBOMCTBA apU(PMETHUCCKUX KBAPATHBIX KOPHEU MIPH PEIICHUU 3a7a4;

- cmpoumys rpaduK GYHKINU U UCHOIB30BATh €r0 CBOMCTBA IPU PELICHUH 33/1a4;

- pewams KBaJpaTHbIC YPABHEHUS;

- npumeHams TEOpeMy Buera npu pemeHnn 3aaaq;

- pewiams UEINbIC PAlMOHATIBHBIC YPABHEHHS METOJIOM PA3JIOKEHHSI HA MHOXKUTEIIA U METOJIOM
3aMEHbI HCM3BECTHOI;

- pewams ApoOHBIC YPAaBHEHUS;

- pewamsb CUCTEMBbI PAlIUOHATIBLHBIX YPABHCHHUIA;

- pewams TSKCTOBBIC 337]aud € TIOMOIIBIO KBaJIPATHBIX U PAIlHOHAILHBIX YPAaBHEHUH U HX
CHCTEM;

= HAX00UMb PCIICHUS <GKU3HCHHBIX ) (KOMHCTCHTHOCTHBIX) 3ala4, B KOTOPLIX UCIIOJIB3YIOTCS
MaTCMAaTUYCCKUEC CPCACTBA,

- co30asamb NPOLYKT (Pe3ysIbTaT MPOEKTHOM AEATENBHOCTH), Ul U3YYEHHSI U OTIMCAHUS
KOTOPOT'O MCIOJIb3YIOTCS MaTeMaTHUECKUE CPE/ICTBA.

8-ii kaacc.

I'eomerpus

Hcnonvzo6ams TIpHU pelLICHUH MaTEeMaTHUECKUX 3aJ1a4u, UX 0OOCHOBAHUU U ITPOBEPKE HaAllIEHHOTO
pELIEHNUs 3HaHUE O:

- olpezieNieHUH Mapajienorpamma, pom0a, NpsMOyrojibHUKA, KBalpaTa; UX CBOMCTBax
U TIpU3HaKax;

- ONpele’eHHUH Tpamlelny; JIeMEHTaX Tpanelyu; TeOpeMe O CpeIHEeH JINHNUU Tpareluy;

- OlpeAeNieHUH OKPYKHOCTH, Kpyra U UX 3JIEMEHTOB;

- Teopeme 00 U3MEPEHUH YTIIOB, CBA3aHHBIX C OKPYKHOCTBIO;

- OINpEIENCHUH U CBOMCTBaX KacaTEIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JBYX
KacaTeJbHbIX, IPOBECHHBIX U3 OJJHOUI TOYKH;

- ONpEleSICHUH BIIMCAaHHOM M ONMCAHHOW OKPYKHOCTEU, UX CBOMCTBAX;

- OTPEJEIICHUN TPUTOHOMETPUYECKUE (PYHKITMH OCTPOTO YIJia, OCHOBHBIX COOTHOIIEHUN MEXTY
HUMU;

- MpueMax PemIeHUs MPSIMOYTOIBHBIX TPEYTOJIbHUKOB;

- TpUroHomerpuueckux (GyHKkuuax yriaos ot 0 mo 180°;

- TeopeMe KOCHHYCOB M TEOPEME CUHYCOB;

- mpueMax PemIeHUs MPOU3BOJIbHBIX TPEYTOJIbHUKOB;

- ¢opMynax ajs MIOIMIAIU TPEYrodbHUKA, TapajuieIorpaMMa, Tparneuu;

- teopeme [ludaropa.

- Ilpumensamo PU3HAKH U CBOWCTBA Mapaienorpamma, pom0a, mpsMOyroJbHUKA, KBajpaTa
IIpU PELLECHUH 3a/1a4;

- pewamp NPOCTEHIINE 3a7a41 HA TPAEIHIO;



HaxoO0ums TPayCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPY)KHOCTBIO; YCTAaHABIUBATH UX PABEHCTBO;
npuMensmb CBOUCTBA KaCaTEIbHBIX K OKPY>KHOCTH IIPU PELICHUH 3a/1a4;
pewiamsb 33ja4d Ha BIMCAHHYIO U ONMCAHHYIO OKPYKHOCTb;
8bINOJIHAMb OCHOBHBIE TE€OMETPUUYECKHE IIOCTPOCHHUS C IOMOUIBIO LIUPKYJIS U JIMHEUKU;
Haxooums 3HAYEHUS] TPUTOHOMETPUUECKHUX (DYHKIIUI OCTPOro yria 4yepe3 CTOPOHbI

IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA;

npuMeHsmb COOTHOIIECHHUST MEXIY TPUTOHOMETPHUECKUMH (DYHKIMSMU MPH PEILICHUH 3a/1aY;

B 4aCTHOCTH, I10 3HAYCHHIO O,Z[HOI>'I u3 (1)YHKI_II/II7I HaxoAuThb 3HAYCHUA BCCX OCTAJIBHBIX,

yTJIOB;

peuiams TPSIMOYTOJIbHBIE TPEYTOJIbHUKU;
c6800umsb paboTy C TpUrOHOMETpHIeCKUMHU QYHKIHsIME yT10B oT 0 10 180° K cirydaro ocTphIxX

npuMeHamb TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB IIPH PEIICHUH 33]1a4;
peuiams TPON3BOJIbHBIE TPEYTOJIbHUKH;

Haxooums TUIOIIAIU TPEYTOJIbHUKOB, TapaJlIeIorpaMMOB, TPaIeLuii;
npumensims Teopemy lludaropa npu pemennn 3agad;

Haxooums MPOCTEHIINE TEOMETPUUECKIE BEPOSITHOCTH;

HAX00UMb PCUICHUA <GKU3HCHHBIX» (KOMHCTCHTHOCTHHX) 3a1a4, B KOTOPbIX HUCIIOJIb3YIOTCS

MaTCMAaTU4YCCKUEC CPCACTBA,

co30aeamp NPOAYKT (PE3yJIbTAT MPOEKTHON ACATEIBHOCTH), IJIsl U3yUYEHUS U ONUCAHUS

KOTOPOTO MCIOJB3YIOTCS MAaTEMAaTHIECKUE CPEACTBA.
9-ii knace. Anredpa
Hcnonvzoeams Npy pEIICHUN MaTEMAaTHYECKUX 3371a4, UX 000CHOBAHMHU M IPOBEPKE HAMICHHOTO
peleHus 3HaHUE O:

CBOMCTBAX YHUCIIOBBIX HEPABEHCTB;

METOJIaX PEIICHUS JTMHEWHBIX HEPABEHCTB;

CBOMCTBaX KBaJpaTUUYHON (QYHKIINHU;

METOJIaX pEIICHUs KBaIpaTHBIX HEPABEHCTB;

METO/I€ MHTEPBAJIOB JUIsl PEIICHUS PallMOHAIbHBIX HEPABEHCTB;

METOJIaX PEIICHUS CUCTEM HEPABEHCTB;

CBOMCTBAxX U rpadguke GyHKIUHU IPU HATYPAJIHLHOM N,

OIIpEEIICHUH U CBOMCTBaX KOPHEN CTENEHH N;

CTENEHSX C PallMOHAJIBHBIMU [TOKA3aTESIMU U UX CBOMCTBAX;

OTIpe/IeNIEHUU U OCHOBHBIX CBOMCTBAX apu(pMETHUECKON IpOrpeccuu; popmyre s

HaXOXICHUSA CYMMBbI €€ HECKOJILKUX IMEPBLIX YWICHOB,

ONPCACIICHUHN U OCHOBHBIX CBOMCTBaX FeOMeTqueCKOﬁ IIpOrpeCcCuu; (l)opMyne I HAXOXACHU

CYMMBI €€ HECKOJIbKUX MEPBBIX YICHOB,

dbopmyrie s cyMMbl 0€CKOHEYHON T€OMETPUUECKON MTPOTPECCUU CO 3HAMEHATEJIEM,

MCHBIUIWM 1O MOAYJIIO €AWHUIIBI.

- Ucnonv3o06ams CBOMCTBA YUCIOBBIX HCPABCHCTB IJIA Hp606pa30BaHI/IH HCPABCHCTB;

00Ka3bl8ams MPOCTEHIINE HEPAaBEHCTBA;

peuwiams TNHENHBIE HEPABEHCTBA;

cmpoums TpauK KBaIpaTUUYHOW (DYHKIIMU U HCIIONH30BaTh €0 MPH PEIICHUH 3a/1a4;
pewiamsb KBaJIpaTHbIE HEPABEHCTBA;

pewiamsb palliOHAIbHbIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

peuiams CUCTEMBbI HEPABEHCTB;

cmpoums rpaduK QYHKIIMA TIPU HATYPAIBHOM N M MCIOJIb30BaTh €T0 IIPH PEIICHUH 3a]1a4;



- HaxoOumwv KOPHU CTETEHH N;

- UCno1b306ams CBOWCTBA KOPHEH CTENEHH N IIPU TOXKIECTBEHHBIX MPEOOPA30BAHMSIX;
- HaxoOumwv 3HAYEHUS CTETNICHEH C pallMOHAIBHBIMU ITOKA3aTeNsIMU;

- peuiams OCHOBHBIE 33/1a4l Ha apU(PMETHUECKYIO U TEOMETPUUYECKYIO ITPOTPECCUU;

- HaxoOumv CyMMY OECKOHEUHOM reOMETPUUECKOM IPOrPECCUH CO 3HAMEHATENIEM, MEHBILIUM
110 MOAYJIIO €IUHULIBI;

- HaxoOumv PELICHUs GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/a4, B KOTOPbIX

UCIIOJIb3YIOTCSI MaTeMaTUYECKHE CPECTBA;

- co30asamb MPOIYKT (Pe3yNbTaT MPOEKTHOW ACATEIBHOCTH), [UI U3YUYEHHS U OTIMCAHUS
KOTOPOT'O MCIIOJIb3YIOTCS MAaTEMaTHUYECKHE CPE/ICTBA.

9-it kaacc.

I'eomerpus

Hcnonvzoeamsb NpU pelLIeCHUH MaTeMaTHUECKUX 3ajay, UX 0OOCHOBAHUH U IPOBEPKE HalIEHHOT O
pelIeHus 3HaHUE O:

- NpHU3HAKaX N0J00Ms TPEyroJbHUKOB;

- TeopeMe O IPONOPLUUOHAIBHBIX OTPE3Kax;

- CBOICTBE OMCCEKTPUCHI TPEYTOJbHUKA;

- [POIOPLUUOHAIBHBIX OTPE3Kax B IPSIMOYIOJIbHOM TPEYIOJIbHHUKE;
- NPONOPLUHOHAIBHBIX OTPE3KaxX B KPYyre;

- Teopeme 00 OTHOLIECHHUH IUIOIIAAeH NOJOOHBIX MHOIOYTOJIbHUKOB;

- CBOMCTBaxX IMPAaBUJIBHBIX MHOT'OYT'OJIbHUKOB; CBA3U MCIKIY CTOpOHOI>'I IIpaBUJIBHOI'O
MHOI'OYroJIbHHKa U palnyCaMU BIIMCAHHOT'O U OIIMCAHHOI'O KPYTOB;

- OHpeeNCHUM JUIMHBI OKPYXHOCTH U (hopMyJie Ui €€ BHIYUCIICHUS;

- (hopmyIie MIOMAAN IPAaBIUIIBHOIO MHOTOYTOJIHUKA,

- OIpeAesieHUU IUIOIAIu Kpyra u ¢popMylie 1Jid €€ BRIUYMCIECHUS; (popmyrie Iisl BBIYMCIIEHUS
IUIONIA/IEN 4acTer Kpyra;

- TPaBHJIE HAXOXKJEHHUS CYMMBI U Pa3HOCTU BEKTOPOB, IIPOM3BEIECHUS BEKTOpA Ha CKaJIAp;
CBOICTBA 3TUX ONEPALNN;

- OIpeAesIeHUH KOOPAMHAT BEKTOPa U METOAAX UX HAXOXKACHHUS,

- IpaBWJIE BBINOJIHEHUH onepaiuili HaJl BEKTOpaMU B KOOPJAMHATHOMN QopMe;

- OIIpEeIeJIEHUNCKAIIIPHOTOIIPOU3BEICHUSBEKTOPOBU  (pOpMyIesist ero
HaXO0XJICHUS;

- CBS3M MEXAY KOOpAMHATaMHU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM M KOOPJIMHATHBIM METOJAaX PEIIECHUS TEOMETPUUYECKUX 3a/1ay.

- dopMynax 06b€Ma OCHOBHBIX IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYP:
napajenenunena, kyoa, mapa, HUIMHIPA, KOHYyCA.

- Ilpumensams NpU3HAKYU NOJOOUS TPEYTOJILHUKOB IPHU PEIICHUH 3a]1a4;

- pewambp IPOCTEUILNE 3a4a4X HA IPOINIOPLUOHAIBHBIE OTPE3KH;

- pewiams MPOCTEHIINE 33/1a4H HAa IPABUIIBHBIE MHOTOYTOJIbHUKH;

- HaxoOumpv JUIMHY OKPY’KHOCTH, IJIOLIA/(b KPYTa 1 €ro 4acTei;

- 8bINOIHAMY ONEPALUH HAJl BEKTOPAMH B FT€OMETPUYECKON U KOOpIUHATHOU (opMe;

- HAaxoO0ums KalsgpHOE MPOU3BeIeHHE BEKTOPOB U MPUMEHSTDH €0 JIIsl HaX 0K ICHHS
pa3IMYHBIX TEOMETPUUYECKUX BEJINYMH;

- pewiamsb TEOMETPUUECKNE 33Ja4d BEKTOPHBIM U KOOPJMHATHBIM METOJIOM;

- npuMeHsAmb TEOMETPUYECKHE IPeoOPa30BaHus MIIOCKOCTH IPU PELIEHUH  T'€OMETPUYECKHX
3az1ay;



-Haxo0ums 00BEMBbI OCHOBHBIX MPOCTPAHCTBEHHBIX reOMETPUUYECKUX ¢buryp:
napajuiesenunena, Kyoa, mapa, [uInHApa, KOHYCa;

- HAX00UMb PEIICHUS <GKU3HCHHBIX) (KOMHCTGHTHOCTHI)IX) 3a/lav, B KOTOPbIX HUCITIOJb3YIOTCA
MaTCMaTU4YCCKUEC CPCACTBA,

- co30asamb MPOIYKT (pe3yabTaT MPOSKTHOU JEATENbHOCTH ), AJIsl U3YUEHUS U OMUCAHUS
KOTOPOT'O UCIIOJIb3YIOTCS MaTeMaTHUYECKUE CPENICTBA.

COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

CogepkaHre KypcoB MaTeMaTHKU 5—6 KJIacCOB, alireOpbl U TEOMETPUU 7—9 KI1acCOB 00BEAMHEHO
Kak B HCTOPHYECKM  CJIOXHBIIMECS JIMHUU  (YMCIIOBas, anreOpanueckas, TIeOMeTpHuYecKas,
(GyHKUMOHANbHAS W Jp.), TaK M B OTHOCHUTEIBHO HOBBIE (CTOXAacTHUYECKas JIMHUS, «peanbHas
MareMaTHkay). OTAeIbHO NpeACTaBIECHbl JMHUS CIOKETHBIX 3a/1a4, UICTOpUYECKas JIUHUS.

DJIEeMEHTBI TEOPHH MHOKECTB H MATEeMAaTHY€eCKOH JIOTHKH

Cornacao ®I'OC ocHoBHOrO 00111€r0 00pa30BaHMs B Kypc MaTeMaTUKU BBE/IEH pazjeln «Jlorukay,
KOTOpBIM HE IperoiaraeT JAOMOJHUTENbHBIX YaCOB Ha M3YYEHUU M BCTPAUBAETCS B Pa3JIMYHBIE TEMbI
KypCOB MaTeMaTUKU U MH(OOPMATHKH U IpeABapsAETCS 03HAKOMIIEHUEM C JIEMEHTaMU TEOPUU MHOXKECTB.

MHo:kecTBa U OTHOLICHUSI MKy HUMH

MHOXeCTBO, XapaKTEpUCTHUYECKOE CBOWCTBO MHOXECTBA, JJIEMEHT MHOXECTBA, IIYCTOE,
KOHEeyHOoe, OeckoHeyHoe MHoXecTBO. IlonMHOXkecTBo. OTHOLIEHHE NPUHAUIEKHOCTH, BKIHOYEHUS,
paBeHCTBA. DJIEMEHTHl MHOXECTBA, CIIOCOOBI 3aJaHUs MHOXECTB, PAaCMO3HABAaHHE MOJMHOXKECTB U
3JIEMEHTOB MOJMHOYXECTB C UCII0JIb30BAHUEM KpPYroB Jisiepa.

Onepaunu HAJ MHOKECTBAMM

[lepeceuenne u o00beaIUHEHHE MHOXECTB. Pa3HOCTP MHOXKECTB, JIONOJHEHHE MHOXKECTBA.
WuTepnperanus onepauuii HaJ MHOXKECTBAMU C TIOMOIIbIO KPYroB Diinepa.

DJIeMeHTHhI JIOTHKHU

Onpenenenue. YTBepkaAcHHUA. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. JlokazaTenbcTBO OT
npotuBHoro. Teopema, oOparHas ganHoi. [Ipumep u KoHTpHIpUMED.

BoickasbiBaHus

VcTUHHOCTD M JIOXKHOCTB BbICKa3biBaHUA. CIIOKHBIE U NPOCTHIE BbICKa3biBaHUA. Onepauuu Hax
BBICKA3bIBAaHUSIMU C MCIIOJIb30BAHMEM JIOTUYECKUX CBS30K: M, WM, HE. YCIIOBHbIE BBICKa3bIBaHUS
(MMIUTHKAINHN).

Copepxanue Kypca MaTeMaTHKH B 5—6 kiaccax

HarypanbHble ynciia v Hyab. HaTypaJbHbIi psil YnceI M ero CBOMCTBA

HarypanbHoe YuMCIIO, MHOXXECTBO HAaTypaJbHBIX 4YHCEI M €ro CBOICTBa, H300pakeHHe
HaTypaJbHBIX YUCEI TOYKAMH HA YHMCIOBOM IpsiMoO. Mcronbp30BaHMe CBOWCTB HATYPAJIBHBIX YHCEI IPH
pelIeHnN 3aay.

3anuch U YTeHHE HATYPAJIbHBIX YHCe

Paznuuue mexnay umdpoit u umciaoMm. Ilo3unnoHHas 3amuch HaTYpalbHOIO YMCia, TOMECTHOE
3HaueHUe MUPPbI, pa3psAabl U KJIacChl, COOTHOIIEHUE MEX/Y JIByMSI COCETHUMU Pa3psAIHbIMU €IMHHUIIAMH,
YTEHUE U 3aIIUCh HATYPAJIbHBIX YHUCEIN.

OxpyrieHue HaTYpPaJbHBIX YHCe

HeoOxonumocts okpyriienus. [IpaBuno okpyriieHust HaTypaibHbBIX YHCEIL.

CpaBHeHHe HATYpPaJILHBIX YHCeJI, CPaBHeHHEe ¢ YucaoMm 0

[TonsiTue O cpaBHEHUHM 4MCEJ, CPaBHEHHWE HATypalbHBIX YHMCENI APYT C JAPYroM M C HYJEM,
MaTeMaTHuYecKas 3alKich CPaBHEHUH, CIOCOOBI CPAaBHEHUS YUCEI.

JleHCTBHSA ¢ HATYPAJBHBIMH YHUCJIAMH

CnoxxeHue M BBIUMTAHHE, KOMIIOHEHTBHI CIIO)KEHUS M BBIUWTAHUSA, CBA3b MEXAY HHUMH,
HaXO0XJIEHUE CYMMBbl U pa3HOCTH, MU3MEHEHHUE CYMMbl M DPAa3HOCTU IIPH H3MEHEHUH KOMIIOHEHTOB
CJIOKEHMSI U BBIYUTAHUSI.



YMHOXEHUE U JIeJIeHHEe, KOMIIOHEHTbl YMHOKEHUS U JIEJICHUS, CBSI3b MEXAY HUMH, YMHOXKEHUE U
CIIO)KEHHE B CTOJOWK, JEJCHHE YTrOJKOM, MPOBEpKa pe3yjbTaTa C MOMOMIbIO MPHUKUAKUA U OOpaTHOrO
IEUCTBUSL.

IlepemecTUTENBHBIN U COYETATENbHBIA 3aKOHBI CIOKEHUSI U YMHOXXEHHS, paclpeneauTelbHbIN
3aKOH YMHOXKEHHSI OTHOCHTEJIBHO CIIOKEHHs, 000OCHOBaHHME AJITOPUTMOB BBIOJHEHHUS apH(PMETHUIECKUX
IIEUCTBUI.

CreneHb ¢ HATYpPaJIbHBIM NOKa3aTeJIeM

3anuch 4Yuciaa B BHUJAE CYMMBl pa3psIHBIX CJlAaraéMblX, IOPSAJOK BBIIIOJHEHUS JEMCTBUHA B
BBIPAKEHUSX, COACPIKALIUX CTEIICHb, BBIYMCICHUE 3HAUYECHUI BBIPAKEHUN, COIEPKAIINX CTEIICHb.

YucnoBble BbIPpaKeHUS

UucnoBoe BbIpaKEHUE U €r0 3HAYEHUE, TOPAIOK BBIIIOJIHEHUS JEHUCTBUIA.

JleaeHue ¢ ocTaTKOM

JleneHne ¢ OCTaTKOM HAa MHOXKECTBE HAaTypaJbHBIX YMCEJ, CBOMCTBA [JEJIEHHUS C OCTATKOM.
[IpakTHueckue 3aa4u Ha JEIEHUE C OCTATKOM.

CpoiicTBa M IPU3HAKH JeJIMMOCTH

CBOWCTBO AETUMOCTA CyMMBbI (pa3HocTd) Ha yucno. [Ipusnaku aenumoctu Ha 2, 3, 5, 9, 10.
[Ipusnaku nenumoct Ha 4, 6, 8, 11. /loka3zaTenbcTBO NPU3HAKOB AEIUMOCTU. PerieHne npakTudeckux
3a/1a4 ¢ IPUMEHEHUEM MTPU3HAKOB JACIIMMOCTH.

Pa3sioxkeHue uync/ia Ha MPOCTbIe MHOKUTEIH

[IpocTeie U cocTaBHBIE YUCIa, pemeTo JpaTocheHna.

Pa3znoxeHne HaTypaqbHOIO 4YHMCIAa HA MHOXUTEIM, PAa3JIOKEHUE Ha MPOCTbIE MHOXKHUTEIH.
KonnuectBo npenutenell uucna, aaropuTM pasiloKEHUs 4YKCIAa HA MPOCTHIE MHOMKUTENIH, OCHOBHAs
TeopeMa apu(MeTUKH.

Anredpanyeckne BbIPaKeHUS

Hcnons3oBanue OYyKB I O0O3HAU€HHUs YHCEN, BBIYUCICHHWE 3HA4YCHHs alreOpandeckoro
BBIPQKEHUS, NPUMEHEHHE alNreOpandecKuX BBIPAKEHUH [UIs 3aliCH  CBOWCTB apH(PMETHUECKUX
NeicTBHi, MpeoOpa3oBaHue anredpandeckux BhIPAKEHUH.

JleJMTe/ 1M M KpaTHbIE

Jenurens u ero CBONCTBA, OOIIMIA JeNUTeNh ABYX U OoJiee Yncesn, HAauOOIbIINi OOIIMiA eTUTeNb,
B3aMMHO IIPOCTHIE YKCIia, HaX0XKIeHHe HanOobIiero oodmero nenurens. KpatHoe u ero cBoiicTBa, ooiiee
KpaTHO€ JByX M Ooisiee uuces, HauMeHbllee oO0Ilee KpaTHOE, CHOCOObl HAaXOXJAEHHWS HAUMEHBILIETO
00111eT0 KPaTHOTO.

Jpoou

OObIKHOBEHHBIE IPO0H

Hons, yactb, ApoOHOE yucio, apodb. [IpobHoe uucio kak pe3yibTar AeneHus. [IpaBuibHble U
HENpaBWIbHBIE TPOOH, CMEIIaHHAas JPOoOb (CMENIAHHOE YUCIIO).

3anuch HaTypajJbHOTO 4YKcClIa B BUAE ApoOM C 3aJaHHBIM 3HaMEHaTelleM, IpeoOpa3oBaHueE
CMEIIIaHHOH IpoOu B HEMPaBUIBHYIO IPOOh U HA0OOPOT.

[TpuBenenue apodeit k 00meMy 3HaMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIpo0ei.

CrnoxxeHue W BBIYMTAHHE OOBIKHOBEHHBIX IpoOeil. YMHOXKEHHE U JIeJIeHHE OOBIKHOBEHHBIX
Tpo0eH.

Apudmernueckre IeHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

ApudmeTrndeckne IeHCTBUS C IPOOHBIMU YHCIAMHU.

Crioco0bI paroHaIM3aIui BEIYUCICHUH 1 UX TIPUMEHEHUE TIPU BHITIOJTHEHUH

nercteuil. lecaTHaHbIE IPOOH

Ilenass u papoOHast yacth gaecsatTudHOWM napobu. I[IpeoOpasoBanue NECATHYHBIX JpoOed B
oObIkHOBeHHBbIE. CpaBHEHHE AeCATHUHBIX JpoOeii. CiloXeHHWe W BBHIYUTAHHE JECATHYHBIX JApOOEii.
OxkpyrieHne JecITHUUHBIX Ipobeil. YMHOXKeHHEe M JieleHHe JecATUYHbIX Jpobeil. [IpeoOpasoBanue
OOBIKHOBEHHBIX Jpo0ei B ecsTuyHble 1poou. KoHeuHbie 1 GeCKOHEUHBIE AeCATHYHBIE APOOH.

OTHOIEeHHe ABYX YHCeJI

Macmtab Ha rutaHe u kapre. Ilpomopuuun. CBoiicTBa mponopiuii, MpUMEHEHHEe MPONOPLHUNA U
OTHOILIEHUH MPHU PELIECHNH 3a/1a4.



Cpennee apudpmernyeckoe ynces

Cpennee apudpmernueckoe nByX uucen. M3o00pakeHue cpeqHero apuMeTHuecKoro JByX 4ucell
HA YHUCJIOBOHM MpsMoii. PemnieHne mpakTHUecKWX 3aad ¢ MPUMEHEHUEM CPEIHEro apu(MEeTHUECKOTo.
Cpennee apupmMeTHUECKOE HECKOIBKUX YHCET.

IIpoueHTHI

[TonsitTue npoueHra. BprunciaeHue NpPOLEHTOB OT 4YMCIa M 4YMUCIA IO HU3BECTHOMY IIPOLEHTY,
BBIPKEHHME OTHOIICHHS B IPOLIEHTaX. PernieHne HeCI0KHbIX TPAKTUYECKUX 33]1a4 C MPOIEHTAMHU.

JAmnarpamMmbl

CronbuaTble U KpyroBble auarpamMmsbl. M3Bieuenune mHpopmanuu u3 auarpamm. M3oOpakeHue
JIMarpaMm MO YUCIOBBIM JAHHBIM.

PanuonanbHbIe ynciaa

IHonoxxuTENbHBIE M OTPHLATEIbHBIC YHCJIA

N3o0pakeHre dncen Ha YUCIOBOM (KoopAuMHATHOW) mpsiMoii. CpaBHeHHe yucen. Moayib 4ucia,
reoMeTpUYecKasl MHTepIpeTanus MOAyJs uucia. JleMCTBUS C TMOJIONKUTEIBHBIMH U OTPUIIATEIILHBIMU
yyciiaMd. MHOXECTBO LENbIX YUCEIL.

IlonsiTHE 0 PAIMOHAIBLHOM YHCJIE.

[TepBuuHOE NpeAcTaBIEHUE O MHOYKECTBE pallMOHAJIBbHBIX 4Mcel. J[efcTBUS ¢ paluoHaIbHBIMU
YUCJIaMH.
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EauHunbl u3MepeHuii: JIMHBI, IJIOMAAH, 00beMa, MacChl, BPEMEHU, CKOPOCTH. 3aBUCHMOCTH
MEXIYy €IMHHUIIAMHU U3MEPEHHUS KaK0M BEIMUYHMHBI. 3aBUCUMOCTH MEXKY BEIMYMHAMU: CKOPOCTh, BPEMS,
paccTosiHue; TPOU3BOIUTENBHOCTD, BpeMs, paboTa; 1IeHa, KOJIMYECTBO, CTOUMOCTb.

3anauyu Ha Bce apuMeTHYecKUe NeiCTBUSA

Pemenne TtekcToBBIX 3amay apudmernyeckuM crnocodom. Vcmonb3zoBaHue TalNMI, CXEM,
YEPTEKEU, IPYTUX CPEJCTB MPEACTABICHUS JAHHBIX TIPU PEIICHUU 3a1a4H.

3agaum HA ABUKEeHUE, PA0OTy M MOKYNKH

Pemenne HeCNOXHBIX 3a/lad Ha JBWKEHHWE B TPOTHUBOIIOJIOKHBIX HAMpaBIEHUAX, B OIHOM
HaIlpaBJIC€HUM, JIBJKEHHE O PEKE MO TEUYEHHIO U NPOTUB TeueHHs. PelieHue 3agad Ha COBMECTHYIO
pabory. [IpumeHenue apooOeit mpu pereHruu 3a1a4.

3agauu Ha YaCTH, 1014, IPOLEHTHI

Pemenne 3amay Ha HaxOXJIEHHE YacTH 4MCIa M YUCia O €ro 4dactu. PemenHue 3amad Ha
MPOLIEHTHI U A07U. [[puMeHeHne nponopumii npu pemeHny 3aaau.

Jloruyeckue 3a1a4u

Perenrie HECMOXKHBIX JIOTMUECKHMX 3ajay. PelieHue JOrMuecKkux 3agad ¢ MOMOIIbI0 Tpados,
TaduIl.

OcHoBHbBIE MeTO/IbI pellleHUs] TEKCTOBBIX 3a7a4: apudMeTHIECKHi, epedop BapHaHTOB.

Harasanas reomerpust

durypsl B oKpyxatoiieM mupe. Harnsaueie npeacrapneHus o Gurypax Ha IUIOCKOCTH: TpsMas,
OTPE30K, JIy4, YroJjl, IOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. YeThIpeXyroibHUK, IPSIMOYTOJIbHUK,
kBazpar. TpeyroasHUK, BUABI TPEYTONHHUKOB. [IpaBuibHbIE MHOTOYTOBHUKH. 300pakeHre OCHOBHBIX
reoMerpuueckux ¢Guryp. B3aumMHOe pacmoioXeHue BYX MPSMBIX, JBYX OKPYKHOCTEH, MpsSIMOU U
OKpykHOCTH. [[nuHa oTpeska, omanoi. Eqununel nusmepenus junbl. [locTpoenne oTpeska 3agaHHOM
JnuHbl. Bugel yrio. I'pagycHas wmepa yrina. M3mepeHne M MNOCTpOEHHE YIIOB € IMOMOIIBIO
TPaHCIIOPTHPA.

[Tepumerp wmHOroyrosbHUKa. [loHsATHE TUIOmMEAMM (GUTYPHI; €IWHHUIBI W3MEPEHHS TUIOIIAIM.
[Mnomaap mpsMoyronbHHKA, KBaapaTa. [IpubnmkeHHOe u3MepeHue Iomann (Quryp Ha KieTd4aTtoin
Oymare. PaBHoBenukue Gurypsl.

Harnsgueie mpenctaBieHHuss O MPOCTPAHCTBEHHBIX (Urypax: KyO, MapaljieNenurnes, Mmpu3Ma,
nupaMuja, map, chepa, Konyc, mumHap. M3o0paxkenue npocTpaHcTBEHHBIX Quryp. [Ipumepsl ceueHuni.
Muororpannuku. [IpaBuibHble MHOrOrpaHHUKHU. [Ipumepsl pa3BepTOK MHOIOTPaHHUKOB, IMJIMHIpA U
KOHYyca.

[Tonsitue o6bema; enuHUIBI 00beMa. OOBEM IPSIMOYTOJILHOTO MapasuieNenuiesa, Kyoa.



[Tonsitue o paBerctBe ¢uryp. LlenTpanbhas, oceBas u 3epKaigbHas cuMMeTpuu. M3o0pakenne
CUMMETPUYHBIX (puUryp.

Pemmenuie nmpakTu4yeckux 3agad ¢ IpPUMEHEHHUEM POCTEHILINX CBOUCTB (QUTYD.

HUcTopusi MaTeMaTHKHU

[TosBnenue mudp, OykB, neporauoB B MpoIEcce cueTa U pacupeaeeHHs IPOAYKTOB Ha
Hpesuem binmxnem Bocroke. Ca3p ¢ Heonutnueckoil peBoIIOLUEH.

Poxnenue mectuaecaTepuaHoOi CUCTEMBI cuuciaeHus. [1osBIeHre 1eCATUYHOMN 3alUCH YUCETL.

Poxxnenne u pazsute apudmeruku HarypanpHbix uncesn. HOK, HO/I, npocteie uncna. Pemero
OparocdeHa.

[osiBneHue HyJIs U OTPUIIATENIBHBIX YHCEN B MaTeMaTHKe ApeBHOCTU. Poib [lnodanTta. [loyemy

(—1)(—1): +1?

Hpo6u B BaBunone, Erunte, Pume. OTkpoiTHE necatnuHbiX apobeii. CTapuHHBIE CUCTEMBI MED.
Hecsatuunbie 1poOu 1 MeTpudeckas cucreMa Mep. JI. MarHuikuid.

Coaep:xxanue Kypca MaTeMaTHKH B 7-9 KJaccax

Auredpa

Yucaa

PanunonajJbHBIE YHCIA

MHoxecTBO  palMoHaibHbIX uucesl. CpaBHEHHME palMOHAIbHBIX uucen. JledctBus ¢
pauroHaIbHBIMU yuciamu. [IpencraBienne palmoHanbHOTO YUCIIa IeCATUYHON APOObIO.

HppaunonanbHbie ynciia

[TonsitTue wuppanuoHanpbHOro uyucina. Pacrno3HaBaHue uppanUoOHaIbHBIX uuncen. [Ipumeps
J0Ka3aTeNnbCTB B anrebpe. VppanmoHansHOCTh umcna 2. [Ipumenenne B reomerpud. CpaBHEHHE
MPPaLMOHAIIBHBIX Yncell. MHOXKECTBO NEHCTBUTEIIBHBIX YHCEIL.

ToxnecTBeHHBIEC IPE0OPa30BAHUA

YucnoBbie 1 OyKBeHHbIE BbIPAKECHHA

Boipaxxenue c¢ nepeMeHHOH. 3HaueHue BblpaxkeHHs. [lojcraHOBKa BBIpRXKEHUH BMECTO
NEPEMEHHBIX.

Henblie BeIpaeHus

CreneHnb ¢ HaTypaJbHbIM IIOKa3aTeseM U ee cBoiictBa. [IpeoOpa3oBaHusl BBIpaXKEHUH,
COJIEpKAIIMX CTEIEHH C HaTyPaJIbHBIM IIOKA3aTEJIEM.

OpHousneH, MHorouwieH. JleWcTBUS ¢ OJAHOYWIEHAMH W MHOTOWIEHaMH (CIIOKE€HHE, BBIYMTAHHE,
yMHOXeHHEe). DopMybl COKpPAIIEeHHOTO YMHOKEHHUS: Pa3HOCTh KBAJpaToOB, KBaJpaT CyMMBbl U PA3HOCTH.
Pa3znoxxeHne MHOrowieHa Ha MHOXHTENU: BBIHECEHHME OOIIET0 MHOXKHUTENS 3a CKOOKH, IpYNIHpPOBKA,
IpUMEHEeHHE (QOpMyJ COKpAlleHHOro yMHO)XeHMs. KBaapaTHbI TpexwuiieH, pa3iioKeHHe KBaJpaTHOTO
TPEXWIEHA HA MHOXKHUTEIH.

JIpo0HO-panHOHAIbHBIC BHIPAKCHUS

Crenenp ¢ nenbIM nokasareneM. IIpeoOpa3oBaHue ApOOHO-IMHEHHBIX BBIPAXKEHUMN: CIIOXKEHUE,
YMHOXXEHHUE, JeneHue. AnredOpanueckas ApoOb. JlomycThMble 3HA4YeHHMs TEPEMEHHBIX B JIPOOHO-
panoHanbHBIX BbIpakeHUsX. CokpamieHue anreOpanudeckux npoOei. [IpuBenenue anreOpandeckux
npobeit k obmemy 3HameHartenmio. JleicTBus ¢ anreOpandyecKMMH JApoOsSMHU: CIIOKEHUE, BhIYUTAHHE,
YMHOXEHHE, EJICHNE, BO3BEICHNE B CTEIIEHb.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX 3HAK MOTYJIS.

KBanpaTHbie kopHn

Apudmernueckuii kBaapaTHbI KopeHb. [IpeoOpazoBanue BeIpakeHU, COJIEpKaINX KBaJApaTHbIE
KOPHH: YMHOXKEHUE, JeJIEHUE, BBIHECEHUE MHOXKUTEINS M3-TI0J1 3HaKa KOPHS, BHECEHUE MHOXKUTENS MO/
3HaK KOPHS.

YpaBHeHHUs M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOICTBA YMCIIOBBIX paBeHCTB. PaBeHCTBO ¢ mepeMeHHOM.

YpaBHeHus



ITonsiTue ypaBHeHHMS M KOpHsA YypaBHeHHs. IlpencraBieHue O pPaBHOCHIIBHOCTH YypaBHEHHH.
Ob6nacTp onpeneneHus: ypaBHeHuUs (00JacTh JONYCTUMBIX 3HAYCHUH IEPEMEHHON ).

JIuneiiHOe ypaBHEeHHE H €ro KOPHH

Pemienne nuHeiHbIX ypaBHeHHU. JIuHeliHOe ypaBHeHHE ¢ mapameTpoMm. KoimuecTBO KOpHEH
JIMHEWHOTO ypaBHEHHUs. PellieHne IMHEHHbBIX YPAaBHEHUN € TApaMETPOM.

KBagpaTHoe ypaBHeHHe H er0 KOPHH

KBanparusle ypaBHeHus. Hemonssle KBagpaTHble ypaBHEHMs. JIMCKpUMHMHAHT KBaJpaTHOrO
ypaBHeHus. Dopmyna KOpHEH KBaJapaTHoro ypaBHeHus. Teopema Buera. Teopema, oOpaTHas Teopeme
Buera. Pemenue KBaipaTHBIX ypaBHEHUI:MCIONb30BaHUE (OPMYJbl s HAXOXKJIEHHs KOpHEl,
rpa¢u4eckuii METOJl peLICHMs], Pa3JIOoXKEHHE Ha MHOXXUTENIH, NOA00p KOpPHEH C HCHOJIb30BaHUEM
TeopeMbl Buera. KonnuecTBo KOpHEN KBAaJpAaTHOTO YPaBHEHMS B 3aBUCHMOCTH OT €ro AUCKPHUMHHAHTA.
bukBanpaTHble ypaBHEHUS. Y paBHEHHUs, CBOAUMBIC K JINHEHHBIM U KBaJpaTHbIM. KBagpaTHbIE ypaBHEHUS
C IapaMeTpoOM.

JApoOHo-pannoHaJIbHbIE YPABHEHUS

Pemenne mnpocreiux JIpoOHO-TMHEMHBIX YypaBHEHMH. PemeHue 1poOHO-panMOHaIbHBIX
YpaBHEHUM.

MeTtonbpl pelieHHUs YpaBHEHMH: METOJbl PAaBHOCWIBHBIX IPEOOpa3oBaHUN, METOJ 3aMEHbI
NepeMeHHOM, rpadudeckuii Mmeto. Vcrnonb30BaHue CBOMCTB (DYHKINN TPU PEIICHUH YPAaBHEHHIA.

HpOCTCﬁHIHG HppallMOHAIIbHBIC YPABHCHUS BUIA 4/ f x =a, ,(/f X = lé X

VYpaBHeHMs BUAA X" =a .YpaBHEHUS B LIENIBIX YMCIIAX.

Cucrembl ypaBHeHHH

VYpaBHEeHHE ¢ IByMs IIEpeMEHHBbIMU. JINHEHOE ypaBHEHHE C IBYMs IepeMeHHbIMU. [Ipsimast kak
rpaduveckas HHTEPIPETALUs JUHEHHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMH.

[TonsiTEe cuctembl ypaBHEHUN. PelieHne cucrembl ypaBHEHUMN.

Mertonbl pelieHus: CUCTEM JIMHEHHBIX ypaBHEHUN C IByMs MIEPEMEHHBIMU: IpadUuecKuil MeTos,
METO/ CJIOKEHHUS, METOJ] TIOJICTAHOBKH.

CucTtembl TUHEHHBIX YPaBHEHUH C TapaMETPOM.

HepaBencrBa

Yucnossle HepaBeHcTBa. (CBOMCTBa UMCIIOBBIX HepaBeHCTB. IIpoBepka cmpasemnmBocTH
HEPABEHCTB IIPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoi. CTporme M HecTporue HepaBeHCTBa. OO01acTh onpejaeneHus
HepaBeHCTBa (001acTh JOMYCTUMBIX 3HAUEHUN NIEPEMEHHOM).

Pemenne nuHEHBIX HEPABEHCTB.

KBagpaTHOe HEpaBEHCTBO M €ro pemeHus. PemreHne KBaJpaTHBIX HEPABEHCTB: HCIIOJIb30BAHME
CBOMCTB M rpaduka KBagpaTUYHOW (YHKIMM, METOJl HMHTEpBAJIOB. 3alMCh PEUICHHUsS] KBAaJIPATHOIO
HEPABEHCTBA.

Pemienue nenbIx U 1poOHO-pAIIMOHAIBHBIX HEPABEHCTB METO/10M UHTEPBAJIOB.

Cucrembl HepaBeHCTB

CucTemMbl HEPABEHCTB € OJJHOM NEPEMEHHOM. Pernienne cucteM HEpaBeHCTB ¢ OAHOW MEPEMEHHOM:
JUHENWHBIX, KBaJpaTHBIX. M300paxkeHne pelieHusi CUCTEMbl HEPABEHCTB Ha YMCIOBOM MpsMOM. 3amuch
peleHusl CUCTEMBI HEPABEHCTB.

DOyHKIUHA

IHonsitue pyHkumuu

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. POpMHUPOBAaHUE MPEACTABICHUM O METalpeIMETHOM
HNOHATHUH «KOOpAMHATB. CrocoObl 3amaHus (QYHKIUH: aHATUTHYECKHH, TpaduuecKuif, TaOIWYHBIH.
I'paduk ¢pynkuuun. Ipumepsl GyHKIMHA, MOTydaeMbIX B IMpoliecce MUCCISI0BaHUS PAa3IUYHBIX PeabHBIX
IPOIIECCOB U pelIeHus 3aj1ad. 3HaueHue QyHKIMU B Touke. CBoicTBa QyHKIMIT: 007aCcTh ONpeaeseHus,
MHOXECTBO 3HAYECHUH, HYNH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEYETHOCTH, MPOMEXKYTKH
BO3pacTaHus M yObIBaHUS, HauOojblllee M HauMeHblee 3HaueHus. lccnemoBaHue (QyHKUMM TO ee
rpaduxky.

[IpencraBnenune 06 acCUMIITOTaX.



HenpepsiBHOCTh PyHKINH. KycouHo-3a1aHHBIE (PYHKITUH.

JInHeliHas QpyHKIUSA

CpoiictBa u rpaduk nuHeWHOW ¢(yHKIMU. YTIOBOW KOod(duuueHT mnpsimoil. Pacnonoxenue
rpaduka JTUHEWHOW (YHKIMU B 3aBUCHMOCTH OT €€ YIJIoBOro ko3ddguuueHTta um CBOOOJHOTO HieHa.
Haxoxnenne xkodppuuueHTOB JUHEHHON (QYHKIUHM MO 3aJaHHBIM YCIOBHSIM: MPOXOXKICHHE MPSIMOM
yepe3 JIB€ TOYKM C 3aJaHHBIMM KOOpJIMHATaMH, HPOXOXKICHHE MPSAMON uepe3 JaHHYI0 TOUKY MU
napasuieibHON JaHHOM MPSMOM.

KBagparuunas pyHkumst

CroiictBa u rpaduk KBagpatudyHou ¢GyHKIMHU (mapadoia). [Toctpoenne rpaduika KBagapaTUHIHON
¢ynkumm mo ToukaMm. Haxoknenuwe Hyned KBaipaTHUHOW (YHKIMH, MHOXXECTBA 3HAYCHHIA,
IIPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEXYTKOB MOHOTOHHOCTH.

Oo0paTHasi NPONOPUHMOHAJIBLHOCTH

k
CaoiicTBa QyHKIINH Y = K = = ['unepOomna.
X

I'paduxku pyHKumi.
[IpeobpasoBanue rpaduka Qynkmuu y=f(x) Ml HOCTpoeHHUs rpadguxoB QyHKUMI Buga

y=af (kx+b)+c.
Ipapuxn Gynximit y=a+ K | y= Nal Al s

X+b

ITocenoBaTeILHOCTH M NIPOIPECCHH

Uucnosass 1nocienoBaTeabHOCTh. [IpuMepsl 4YMCIIOBBIX IIOCIIEOBATEIBHOCTEN. beckoHeuHbIE
HOCJIEeI0BaTeNbHOCTU. ApudMmerndeckas IHporpeccus U ee cBoicTBa. ['eomerpuueckas mporpeccus.
®opmysa 00IIEero 4jeHa U CyMMBbI N MEPBbIX YJIECHOB apU(PMETHUECKON U F€OMETPUUYECKOM MPOrpeccuil.
Cxopdmascst reoMeTpuyecKasi Iporpeccusl.
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3agaun Ha Bce apupMeTHUECKHE TeHCTBUS

Pemenne TekcToBBIX 3aau apupMeTHUecKUM crocoboMm. Mcmonb3oBaHue TaONUL, CXeM,
YEPTEKEH, APYTUX CPEACTB IIPEACTABICHUS JAHHBIX IIPU PELICHUU 3a1a4H.

3agauu Ha IBMKeHHE, Pa00TY U MOKYIIKH

AHanmu3 BO3MOXKHBIX CHUTYallMi B3aUMHOIO pAacIoJIOKEHHs OOBEKTOB MpH HX JBH)KEHUH,
COOTHOILIEHUS] 0ObEMOB BBINOIHAEMBIX pabOT IMPU COBMECTHOM padoTe.

3agauu Ha YACTH, 10JIH, IPOLEHTHI

Pemrenne 3a1a4 Ha HaXOXKJAEHUE YACTH YUCIIA M YMCTIA 110 €ro 4yacTu. Penenue 3a1a4 Ha MPOLEHTHI
u gonu. [Ipumenenne nponopuuil Npyu peuieHny 3a1ad.

Jloruyeckue 3agauu

Pemenue norndeckux 3agad. Pemenue nornyeckux 3aaay ¢ HOMOILbIO rpadoB, TaOIHII.

OcHoBHbIE MeTO/bl pelieH!s] TEKCTOBBIX 3a/a4: apudMeTndeckuil, anredpandeckuii, nepedop
BapuaHTOB. [lepBUuYHBIE NpEJCTaBICHHUA O JAPYIrUX METOJAaX peleHus 3agad (reoMeTpudecKkue H
rpaduyeckrue MeToIbl).

CraTucTHKA M TeopHs BEPOSTHOCTEH

Crarucruka

TabnuuHoe u rpaduueckoe NpPeACTaBIEHUWE JAHHBIX, CTOJOUYAThle W KPYroBbIE AHArpamMMbl,
rpaduKy, TPUMEHEHHE AMarpaMM M TpaduKOB Ui OMHCAHUS 3aBUCUMOCTEH peaslbHBIX BEJIMYMH,
u3BjeueHrue wuHpopManMu U3 Tabmuu, auarpamMM H rpadukoB. OnMcaTenbHbIE CTAaTUCTHUYECKHE
NoKa3aTeJId YHCIOBBIX HAOOpOB: cpeaHee apupMeTHUeCKoe, MeAuaHa, HauOojblllee W HauMEHbIIee
3Ha4YeHMs. Mephl paccenBaHus: pa3Max, AUCIEPCHS U CTAHIAPTHOE OTKJIIOHEHUE.

CnydaiiHass W3MEHYMBOCTh. V3MEHUMBOCTH IIpHM  HW3MEpEeHMAX. Pemaronme  mpasuia.
3aKOHOMEPHOCTU B U3MEHYMBBIX BEJIMUNHAX.

Cuay4aiinbie cOObITHS

CrayuvaiiHple ONBITHl  (OKCIEPUMEHTHI), DJIEMEHTapHble CIy4aiHble COOBITHS  (MCXOJBbI).
BepositHocTH 3n1emMeHTapHBIX cOOBITUH. COOBITHS B CITydyallHBIX IKCIIEPUMEHTAaX U OJIaronpHUsITCTBYIOLIUE



dJeMEHTapHble COOBITHSA. BeposTHOCTM ciaydalHbIX COOBITHH. ONBITBI C  PAaBHOBO3MOXKHBIMU
3JIEeMEHTapHBIMU COOBITUAMU. Kiaccuueckue BEpOSTHOCTHBIE OIBITHI C HCIOJIB30BAHUEM MOHET,
kyoukoB. IlpencraBienue coObITHII ¢ moMomIbl0 auarpamMm Oinepa. [IpoTuBomonoxHbIe COOBITHSA,
oObeMHEHHE W TiepecedeHune coObiTuil. [lpaBuio crnokeHuss BeposTHOCTeW. CirydallHBIM BBIOOD.
[IpencraBnenne 3KcriepuMeHTa B BHIE JepeBa. HesaBucumbie COOBITHS. YMHOXKEHHE BEPOSTHOCTEU
HEe3aBUCUMBIX coObITHH. [TocnenoBarenbHble HE3aBUCHMbIE UCTIBITaHus. [IpecTaBieHne 0 He3aBUCUMBIX
COOBITHUSIX B KU3HU.

1eMeHThl KOMOMHATOPUKHU

[IpaBuiio ymMHOXEHUS, IepecTaHOBKH, ¢akropuan uyuciaa. CoyeTaHMs] U YHUCIO COYETAHUU.
®opmyna uyucna couetanuil. Tpeyrompauk I[lackans. OmbITeI C OOJNBIIUM YHCIOM PaBHOBO3MOKHBIX
DJIEMEHTAPHBIX COOBITHI. BbIUKCIeHHE BEPOSTHOCTEH B ONBITaX C MPUMEHEHHEM KOMOWHATOPHBIX
dbopmyn. Hcnweitanuss beprymm. Ycnex m Heynada. BeposTHOCTH COOBITHH B CEpUM HMCHBITAHHMA
bepnynnu.

Ciyyaiinble BeJJUYUHBI

3HaKOMCTBO CO CIIy4ailHBIMM BEJIMYMHAMHU Ha IMpUMEpax KOHEYHBIX JAUCKPETHBIX CIy4YalHBIX
BenuuuH. Pacnpenenenue BeposiTHOCTE. Maremarnueckoe oxuaanue. CBONCTBA MaTeMaTHYECKOrO
oxunanus. [lorsarue o 3akoHe OonpiuX umcen. M3mepeHuwe BeposTHOcTel. [IpuMeHeHHME 3akoHa
OOJBIIMX YHCEN B COIMOJOTHH, CTPaXOBaHWHU, B 3[PABOOXPAHCHHH, OOECIeYCHHH Oe30MacHOCTH
HACEJIEHUS B UYPE3BbIYANHBIX CUTYALIUSIX.

I'eomeTpust

I'eomerpuueckue purypsi

@urypsl B reoOMeTpPHH H B OKPYKaI0LIeM MHpe

['eomerpuueckast ¢urypa. DopMUpOBaHHE TMPEACTABICHUA O METANPEIMETHOM IOHSITHU
«purypar.

Touka, IWHUS, OTPE30K, MpsiMasi, JIyd, JOMaHas, IUIOCKOCTb, YroJI, OMCCEKTpHCca yria U ee
CBOICTBa, BUJIbl YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpusi reomeTpuyeckux guryp. LleHTpanbHast ciMMETpHsl T€OMETPUYECKHUX

¢uryp. MHOroyroibHUKH

MHOroyronbHuMK, €ro 3J€MEHTHI M €ro CBOMCTBA. Pacrio3HaBaHne HEKOTOPBIX MHOTOYTOJIBHUKOB.
Brlnykiible 1 HEBBITYKJIBIE MHOTOYTOJIBHUKH. [IpaBHIIbHBIE MHOTOYTOJIBHUKH.

TpeyronsHuku. Bbicota, MeauaHa, OuccekTpuca, CpeIHssl  JIMHUS  TPEYrOJIbHHUKA.
PaBHOOepEHHBIII TpEyroibHUK, €ro CBOHCTBA W TpHU3HAKU. PaBHOCTOPOHHHMM TpeyrojbHHK.
[TpsIMOYTONBHBIN, OCTPOYTOJIbHBIN, TYINOYTOJIBHBIA TPEYrOJbHUKUA. BHEIIHME yIribsl TpPEyrojbHUKA.
HepaBeHcTBO TpeyronbHuKa.

YetpipexyronbHuky.  [lapamienorpamm, poM0, NpsAMOYroibHHMK, KBajapaT,  Tparewnus,
paBHOOenpeHHas Tpamnenus. CBolicTBa M NpHU3HAKM MapajuieJorpaMma, pomOa, MNpsSMOYTrOJbHUKA,
KBaJpara.

OKpyXHOCTBb, KPyT

OKpy’KHOCTb, KPYT', UX DJIEMEHTBI U CBOMCTBA; LIEHTPAJIbHbIE U BIMCaHHbIE yribl. KacarenpHas u
CeKyIllas K OKpPY)KHOCTH, UX CBOIcTBa. BrucaHHbIE M OMHMCAHHBIE OKPYXHOCTH JJISi TPEYrOJbHUKOB,
YEThIPEXYTOJbHUKOB, IPABUIIBHBIX MHOTOYT OJIbHUKOB.

I'eomeTpnyeckne purypsl B npocTpaHcTBe (00beMHBIE TeJa)

MHororpanHiKk M €ro 3j1eMeHThl. Ha3BaHusS MHOTrOrpaHHHMKOB C DPa3HBIM IOJIO)KEHHEM U
KoJMuecTBOM rpaHeil. [lepBuuHble mpelcTaBiIeHHs] O MUpamuae, NapajuleNenunene, npusme, cdepe,
niape, IUINHAPE, KOHYCE, UX AIEMEHTaX U MPOCTEMIINX CBOMCTBAX.

OTHowmeHust

PasencrBo puryp

CBoiiCcTBa paBHBIX TPEYrOJBHUKOB. I [pr3HaKku paBeHCTBA TPEYTOJIbHUKOB.

ITapajuieqbHOCTH NPSIMBIX

[TpusHaky u cBOMCTBA NapaJUIEIbHBIX IPAMbIX. AKcHoMa napaenbHocTy EBknnna. Teopema
daneca.



IlepnenauKyasipHbIC NPSIMbIE

[Ipsimoii yrou. Ileprnienqukyisp k npsmoii. HaknonHnas, npoexkuus. CepeIuHHBIA NEPIIEHIUKYIIAP
K oTpe3Ky. CBOMCTBA U IPU3HAKU NEPIEHAUKYISIPHOCTH.

IHopo0ue

[IponopuronanbHble 0Tpe3ku, nogodue guryp. [lonodusie Tpeyronsuuku. [lpusHaku nogodusi.

B3aumHoe pacnoJioikeHue npsMOU U OKPY>KHOCTH, ABYX OKPY’KHOCTEH.

HN3mepeHus M BBIYMCICHUS

Beanunnbl

[lonsatue Benmnuunebl. nuna. MI3mMepenue minnbl. EnMHUIBI H3MEpeHus AuHbl. BennunHa yria.
I'panycnHas mepa yria.

[TonsaTe o momamuM IUIOCKOW (UTYypbl W ee cBoicTBax. M3mepenue rmuromaznei. EauHuUIb
M3MEpEHUS TUIOIIATH.

[IpencraBnenue 06 oobeMe u ero cpoiictBax. 3mepenue oobema. Ennnuiibl usmepenus o0beMoB.

N3mepenus u BoI4MCICHUS

WHcTpyMeHTBl AJI8 WM3MEPEHHM M NOCTPOCHUN; H3MEPEHHE U BBIYMCIEHHME YIVIOB, JUIMH
(paccrostHuii), mromaneid. TpuroHomerpuueckne (YHKIMH OCTPOrO yria B  MPSMOYTOJbHOM
TpeyroipHuKe Tpuronomerpuyeckre QyHKIUU TYNOTO yria. BelaucieHue 31eMeHTOB TPEYroJIbHUKOB C
UCIIOJIb30BAaHUEM  TPUTOHOMETPUUYECKUX  COOTHOWIeHUH. Dopmynbl  IJIOWAAM  TPEYroJbHUKA,
napajieiorpaMMa M €ro YaCTHBIX BUJOB, (POPMYITBI ITTMHBI OKPYKHOCTH U TuTomaan Kpyra. CpaBHeHHE U
BbIUHCIIeHHE iomanen. Teopema [Tudaropa. Teopema cunycoB. Teopema KOCUHYCOB.

Paccrossnus

Paccrosinne Mexay Toukamu. Pacctosinue ot Touku 10 npsimoid. PaccTosinue mMexy gurypamu.

I'eomeTpuyeckue nocTpoeHust

I'eomeTprueckue MOCTPOSHUS IS MILTIOCTPAIIH CBOMCTB TeoMeTpuuecKuX Guryp. IHCTpyMeHTHI

JUISl IOCTPOCHUM: IUPKYJIb, TUHEHKA, YToinbHUK. [IpocTeiiimme nmoctpoeHus
UPKYJIEM U JTHHEHKOM: MOCTpOeHUE OMCCEKTPHUCHI yTia, MEPIEHANKYISApa K MPsIMOH, yria, paBHOTO
JTAHHOMY,

[TocTpoeHnue TpeyroiabHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAM U YIIIy MEX1y HUMH, CTOPOHE U
JBYM IIPWJIECKAIIUM K HEH yIiIaM.

Jlenenue oTpe3ka B JaHHOM OTHOIIEHHUH.

I'eomeTpuyeckune npeodpa3oBaHus

IIpeoOpa3oBanus

[Tonstue mpeoOpaszoBanus. llpencraBieHne O MeTanpeIMETHOM MOHATHH «IIpeoOpa3oBaHUE.
IloxoGue.

JABuxenust

OceBas 1 LIeHTpaJIbHasi CUMMETPHS, IOBOPOT U MapajienbHbli epeHoc. KomOuHanmum neuxeHuit
Ha IUIOCKOCTH U MX CBOMCTBA.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

BekTopsl

[TonsiTue BekTOpa, NEHCTBUS Ha/l BEKTOPAMHM, HCIIOJIB30BaHNE BEKTOPOB B (DU3HKE, Pa3I0KEHHUE
BEKTOpA Ha COCTABJISIIOLIME, CKAJISIPHOE POU3BE/ICHHE.

Koopaunarsi

OcHOBHbIE OHATHUS, KOOPAUHATHI BEKTOPA, paCCTOSHUE MEX Ty ToukamMu. KoopinHaTel cepeIuHbl
oTpe3Kka. YpaBHEeHuUs Guryp.

[IpumeHeHne BEKTOPOB U KOOPAMHAT Ul PEIIEHUS IPOCTENIINX T€OMETPUIECKUX

3ana4. Mcropusi MaTeMaTHKH

Bo3HMKHOBEHHME MaTEMATHKHU KaK HAyKH, dTalbl €€ pa3BUTH. OCHOBHBIE pa3eiibl MATEMaTHKH.
Boigaromuecs MaTeMaTHKY U X BKJIAJ B pa3BUTHE HAYKH.

beckoHEeYHOCTh MHOKECTBA MPOCTHIX uncell. Yncna u AJInHbl 0Tpe3KoB. PaninoHaibHbIe ynca.
[TorpeOHOCTE B ppanmoHanbHbIX ynciax. llkomna [Mudaropa



3apoxaeHue anreOpsl B Heppax apudmeruku. An-Xopesmu. PoxaeHne OyKBeHHONH CHMBOJIHKH.
I1. ®epma, ®. Buer, P. [exapt. Ucropus Bompoca 0 HaxokaeHUU (HopMys KOpHEH anreOpandecKux
ypaBHEeHHMI cTeneneil, bonpmmx yersipex. H. Tapranss, k. Kapaano, H.X. A6ens, O. ['anya.

[TosiBneHre MeToza KOOPJAMHAT, TO3BOJISIONIETO MEPEBOJUTh TEOMETPUUECKHE OOBEKTHI Ha SI3BIK
anreopel. [losBnenue rpadukoB dyakumii. P. Jlexapt, II. depma. Ilpumepbl pa3auyHBIX CHCTEM
KOOpJMHAT.

3amaua Jleonapmo Iluzanckoro (®PuboHauyun) o Kposnmkax, uyucia Dubonavyuu. 3agada o
maxmaTHou focke. CXOAMMOCTb T€OMETPUUECKON MPOTPECCUH.

Hcrokn Teopuu BEPOSATHOCTEHM: CTpaxoBoe neno, azaprHeie urpsl. 1I. ®depma, b.Ilackans, 1.
bepnynnu, A.H.Konmoropos.

Ot 3emutenenus k reometpun. [ludarop u ero mkona. @anec, Apxumen. [lnaron u ApucroTens.
[TocTtpoeHne mpaBUIBHBIX MHOTOYTOJIBHUKOB. Tpuccekuusi yrina. KBaapartypa kpyra. YaBoenue Kyoa.
Hcropust uncna m. 3omotoe ceuenne. «Hauana» Esknuna. JI Diinep, H.M.JIo6aueBckuii. McTtopus nsatoro
nocTyJiaTa.

['eomeTpus u uckyccTBo. I'eomeTpuueckie 3aKOHOMEPHOCTH OKPY>KAOILIEr0 MUpA.

ActpoHomus U reomerpus. UTo U Kak y3Haiuu AHakcarop, DpatocheH u Apucrapx o pazmepax
Jlynsl, 3emnn u Connua. Paccrosnus ot 3emun 1o Jlynsl u Connna. M3mepenue pacctosiHusg OT 3eMiu
110 Mapca.

Pons poccuiickux ydeHeix B pa3Butuum Maremaruku: JI. Ownep. H.M. JloGaueBckwuii,
[1.JI.YeOwmmes, C. KoBanesckas, A.H. Konmoropos.

Maremaruka B passutun Poccun: Iletp I, mkona maTeMaTU4eCKUX M HABUTALKUX HAyK, PA3BUTHE
poccutickoro ¢nora, A.H. Kpeuto. Kocmuaeckas nporpamma u M.B. Kenapim.

TEMATHYECKOE INTAHUPOBAHUE C YKA3SAHUEM KOJIMYECTBA
YACOB, OTBOAUMBIX HA OCBOEHMUME KAXK/IOU TEMBbI

S KJ1ace
Pazien Tema KosmuecTBo
4acoB
1 IToBTOpeHNe Kypca MaTeMaTHKH Ha4aJIbHOM IIKOJIBI 5
2 HaTypaJsibHbIE uncia 1 mKaJIbl 18
3 CI105k€HUE ¥ BBIYMTAHUE HATYpPaJIbHBIX YHCEIl 23
4 YMHOKEHUE U JI€JICHNE HATypaJIbHBIX YU CEIl 23
3) [Tnomanu u 00beMbl 16
6 OOBIKHOBEHHBIE APOOH 25
7 Jlecatuunble qpoou. Ciio)keHUe U BBIYUTAHUE NECATHUHBIX 1pooOei 24
8 YMHOKEHUE U IeTICHHEe JECITHYHBIX Ipobeii 24
9 MHCTpyMEHTBI AJ1s1 BBIYUCICHUN U U3MEPEHUI 24
10 | UtoroBoe noBTOpeHMe, AEMOHCTPALIUS JIMYHBIX JOCTHXKEHUN yJaluxcs 22
Hroro: 204




6 kiacc

KosmuectBo
Pa3nen Tema
4acoB
1 [ToBTOpEHME Kypca 5 Kiacca 3
2 JlenuMOCTh YKCel 20
3 CrnoxeHue U BelYUTaHHE APoOeii ¢ pa3HBIMH 3HAMEHATEISIMH 28
4 YMHOKEHUE U JIeJIeHne OOBIKHOBEHHBIX APOOCH 39
5 OTHOIICHUS ¥ TIPOIIOPIIHH 24
6 [TomoxxuTenpbHBIC U OTPHUIIATEIIbHBIC YHCIIA 12
7 CrnoxeHre ¥ BIYUTAaHHE TTOJIOKHUTEIBHBIX U OTPUIIATEIBHBIX YHCEI 16
8 YMHOXEHHE U JIeJIEHUE TTOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YHCET 16
9 Pewmenue ypaBuenuit 18
10 | KoopauHaThl Ha TIOCKOCTH 12
11 | UroroBoe noBTOopeHue Kypca MaTeMaTuKu 6 Kiacca 16
Hroro: 204
7 kaacc. Aaredopa
KoauyecTBo
Pa3znen Tema
4acoB
1 IToBTOpeHme Kypca 6 Kiacca 2
2 Maremaruueckuii si3p1k. MaTeMaTuyeckast MOJIeb 13
3 Jluneitnast yHKIHS 11
4 CucTeMbl IBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU 13
3) CreneHb ¢ HaTypaJlbHbIM OKA3aTEIEM U €€ CBOHWCTBA 6
6 Oprowrensl. Oniepanuy HaJl OTHOWICHAMU 8
7 MHuorousensl. ApudmMernyeckue onepanuy HaJ MHOTOWIEHaMHU 15
8 PaznoxxeHne MHOTOWIEHOB HA MHOKUTEITN 18
2
9 OyHKIUA y=X 9
10 | IosTopenue 7
Hroro: 102
7 kaacc. I'eomerpus
KoauyecTBo
Paznen Tema
4acoB
1 HavanbHble reoMeTpruecKue CBEIEHUs 12
2 TpeyroibHUKN 20
3 IlapasienpHble NpsiMbIe 14
4 COOTHOIIEHUS MEX/1y CTOPOHAMU U YTJIaMHU TPEYToJIbHUKA 20
5 IToBTOpEHNE 2
Hroro: 68




8 kuacc. Aaredpa
Pasien Tema KoauyecTBo
4acoB
1 IToBTOpEeHME Kypca 7 Knacca 2
2 Anrebpanyeckue 1poou. 20
3 ®ynkuus /x . CBOMCTBa KBaJIPaTHOrO KOPHSI. 18
4 KBanpartuunas ¢pyuxnus. ynkuus y —x° 18
5 KBanparHple ypaBHEHHS 22
6 HepaBenctpa 18
7 | IloBTopenue 4
Hroro: 102
8 kaacc. I'eomeTpust
Pasien Tema KoaunyecTBo
4acoB
1 IToBTOpeHue Kypca 7 Kiacca 2
2 YeThIpeXyroJbHUKU 14
3 [Tnomann 16
4 [Too6HbIE TPEYTOIBLHUKH 18
o) OKpY>KHOCTb 14
6 [ IloBropenue 4
Hroro: 68
9 kyacc. Aaredopa
Paszen Tema KosmuecTBo
4acoB
1 | IloBropeHue kypca aiaredpsl 8-ro Kiacca 4
2 PanrioHanbHbIe HEPABEHCTBA U UX CHCTEMBbI 20
3 CucreMbl ypaBHEHUN 20
4 YucnoBele QyHKINN 24
5 Apu pmeTHuecKasi U TeOMEeTPHUECKasi POrPecCHU 18
6 DneMeHTbl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEN 12
7 | IloBTOpenue 4
Hroro: 102
9 kaacc. I'eomeTpust
Pazien Tema KoauyecTBo
4acoB
1 | IloBTrOpenue Kypca 8-ro Kiacca 2
2 BexTopsl. Meton koopauHaT 26
3 CooTHOIIeHUsI MEXIY CTOPOHAMHU U YTJIaMH TpeyrojbHuKa. CKajsipHOe 14
IPON3BEICHNE BEKTOPOB
4 JInrHa OKPY>KHOCTH M IIJIOIIA b KpyTa 4
5 JIBroxeHue 10
6 HauanbHble cBefieHUs U3 crepeoMeTpun. 06 akcHnoMax IJIaHUMETPUN 10
7 | IloBTOpenue 2
8 Hroro: 68
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