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PABOYASI IPOI'PAMMA
MHAUBUJAYAJBHOTO OBYYEHUI

HaumeHoBanue npeamera Maremaruka
Knacc 8

Vposenb GazoBblit

Vuurens/ yuntens MepkyioBa Onbra IOpeeBHa

KonuuecTBo 4acoB 1o y4eOHOMY IIaHy

— B HEIENIO 3 uy B 8 KJacce;
— BTOX 102 g (8 kmacc)
— 3a ypoBEHb
BrIxoaHbIe JaHHbIE INporpamma 1o MaremaTuke. 7 - 9 Kiacc.

Aunre6pa. C6opHuK paboyux mnporpamMm. 7 — 9 Kiaccel:
yueGHOoe mocobue st 061eo6paszoBaTebHbIX OPraHH3aLMi
/[coctaputens T.A. Bypmucrpopa]. — 3-e m3a. - M.
Ipocserenne, 2018

T'eomerpus. C60pHUK paGodmx mporpamm. 7 — 9 Kiacchl:
nocobue s yuurenen 0611e00pazoBaTeIbHbIX
opranuzanmii/[coctasutens T.A. Bypmuctposa]. — 2-¢ U3,
- M.: Ilpocseuenne, 2014

VuebHUKH, yueOHbIe TOCOOus Anre6pa. 8 kmacc : ydeb. s obuieoOpasosar.
opranmzaimii / [FO.H. Makapsraes, H.I. Munmok, K.H.
Hewkos, C.b. Cysoposa; noxa pea. C.A. Tenskosckoro. -
M. : Ipoceeuienne, 2018.

Ieomerpus. 7-9 kiaccel : yuel. s obuieoGpasoBar.
opranmsaumii / [J.C. Aranacan, B.®. Bytysoe, C.b.
Kanomues u ap.]. - M. : IIpocsemnensue, 2018.

«PACCMOTPEHO»

Ha MeTouueckoM 0ObeIMHEHUH YUUTeNeH
€CTEeCTBEHHO — MaTEMaTU4YE€CKOr0 HanpaBJICHHUS
IMpotokon Ne 1 ot 4 yasrycra 2019 r.




IlosicHuTEeNbLHAA 3aNIHCKA

Hensmu peamuzanmu OOIT ocHOBHOTO 00Iero oOpa3oBaHUs SIBJISICTCS CTAHOBJICHUE
JUYHOCTH OOYYAOIIETOCS B €ro CaMOOBITHOCTH W YHHKaJIbHOCTH, OCO3HAaHUE COOCTBEHHOM
WHANBUAYAIBHOCTH, TIOSBIICGHHWE J>KU3HEHHBIX ILJIAHOB, TOTOBHOCTH K CaMOOMPEIEIICHUIO;
JOCTIDKEHHE TUIAHUPYEMBIX DPE3YJIbTAaTOB: KOMIIETEHIMI M KOMIIETEHTHOCTEH, OIpeesIsieMbIX
JMYHOCTHBIMH, CEMEHHBIMH, OOINECTBEHHBIMH, TOCYIApCTBCHHBIMH TIOTPEOHOCTAMU U
BO3MOKHOCTSIMA ~ O0Yy4Yalomierocsi, HWHAWNBUAYaJbHONH 00pa3oBaTeIbHOM TPaeKTOPHEH €ro
Pa3BUTHUS U COCTOSITHHEM €TO 3/I0POBBS.

Pabouas mporpamma mo mnpeamery «Martematukay Uil TOpenojgaBaHus B 7-9 KII.
cocraBieHa B cooTBeTcTBUU ¢ TpeOoBaHusIMU PI'OC K CTpyKType M pe3yibTaraM OCBOCHMS
OCHOBHBIX 00pa30BaTeIbHBIX MPOTPAMM OCHOBHOTO OOIIET0 00pa3oBaHMs.

L{enb ocBOeHMS TPOTpaMMBI: 0OecrieueHre BhIMoIHeHus TpeboBanuii CtanaapTa.

JlocTKeHHe MOCTaBICHHBIX LIeIel MpeayCMaTpUBAET PELICHNE CIEAYIOMNX 3a/1a4:

-o0ecrieueHne  JTOCTI)KEHUS  OOyYalolmMMHCS — 00pa30BaTeNbHBIX  PE3yIbTaTOB B
COOTBETCTBHH C TpeboBaHusiMU ycTaHOBICHHBIX PT'OC O0O0;

-o0ecrieueHne IpeeMCTBEHHOCTH OCHOBHBIX 00pa30BaTeNbHBIX IPOrpaMM;

-(opMHpOBaHUE OCHOB OLIEHKHU Pe3yJIbTaTOB 0cBoeHUs oOyyaromumucs OOIT;

-CO37JaHNE YCIIOBUH JUTS Pa3BUTHA U CAMOPEATN3aluH 00YyJatOIXCSI.

Pa6ouas mporpamma I'BOY COII Nel ropoma Kunens mo mpeamery «MaTemaTHka
(Monynmu «Anrebpa» u «l'eoMeTpus» Ha YpOBHE OCHOBHOTO 00Iiero oOpa3zoBaHus pa3paboTaHa
Ha OCHOBE CIICAYIOIINX TOKYMEHTOB:
®enepanbHbnii 3akoH «O0 obpazoBanuu B Poccuiickoit depepammm» 2012 roma u TpeGoBaHUS
®I'OC BTOPOTO MOKOJIEHUSI OCHOBHOT'O O0IIET0 00pa30BaHMUs.
®denepalbHBIN rOCYAapCTBEHHBIN 00pa30BaTeIbHBIN CTAaHIAPT OCHOBHOTO 00111ero 00pa3oBaHus,
YTBEp)KJICHHBII mpukazoM MuHucTepcTBa 00pa3oBaHust U Hayku Poccuiickoit dexepanuu ot
17.12.2010 Ne 1897) «O06 yrBepxkaenun DeaepanibHOrO rocyaapcTBEHHOT0 00pa3oBaTeILHOTO
CTaHJapTa OCHOBHOTO OOIIEro 00pa3oBaHUs.

Anrebpa. COopHuMK pabounx mporpamm. 7 — 9 Kkjaccel: y4yeOHoe mocoOue s
obmeoOpa3oBaTenbHbIX opranuzanuii /[cocraButens T.A. Bypmucrposal. — 3-e m3a. - M.:
[Ipoceemenue, 2018

I'eomerpusa. COopHuk paboumx mporpamMM. 7 — 9 Kjaccel: TOCOOME JUIsl  yuuTenei
o0mieoOpa3oBaTebHBIX Opranusanwuii/[coctaBurens T.A. bypmucrtpoBal. — 2-¢ uza. - M.:
[Ipocsemenue, 2014.

OcHoBHast oOpa3oBaTeNibHAsl TporpaMma OCHOBHOTO obmrero oOpazosanmst [BOY COII Nel
ropoaa Kunens ¢ ydeTom 0coOeHHOCTEH y4eOHOTO 3aBECHUS U 3alpocaMu 00yJaromuxcs, Ha

OCHOBE pabOUYUX MPOTrpaMM:



Kaacc IMpeamer, [Mporpamma
MOAYJIb
8 Maremartuka 6. | Anrebpa. COopHUK pabounx mporpamMm. 7 — 9
Monyns: Anrebpa KJIACCBI: yuebHoe nocobue I E
001meoOpa3oBaTeIbHBIX ~ OpraHm3anui  /
[cocTaBuTens T.A. bypmucrposal. — 3-e u3n.
- M.: IIpocseuienue, 2018
8 Marematuka I'eomerpus. COopHHK paboyux mporpamm. 7
Monyns: I'eometpust — 9 maccel: mocobue ans  y4yuTesneu
00111€00pa30BaTENbHBIX OpraHu3aIuii/
[cocTaBuTens T.A. bBypmuctposal. — 2-e u3.
- M.: IlpocBeienue, 2014

JanHasi nporpamMma npeanoJsiaraer ucnosab3zopanue YMK:

— Aunrebpa. 8 xmacc : yue0. s oOmieoOpaszoBat. opranusanmii / [FO.H. Makapeiues, H.T.
Munmiok, K.W. Hemkos, C.b. CyBopoBa; moxa pen. C.A. TemsaxoBckoro. - M. : IlpocBemienue,
2018.

— T'eomerpus. 7-9 kmaccel : y4e0. mis oOmieoOpasoBat. opranmzanuii / [JI.C. AtanacsH, B.O.
Byry3os, C.b. Kanomues u ap.]. - M. : [Ipocsemienue, 2018.

Ilnanupyembie pe3yabTaThl 0CBOCHUSI Y4eOHOI0 MpeaMeTa
«MaTreMaTruka»

[IporpamMma obecrieyrBaeT OCTHXKEHUE CIEAYIOIIUX PEe3ylIbTaTOB OCBOCHUS
00pa30BaTeNbHOM MPOTrPaMMbl OCHOBHOTO 00111ero o0pa3oBaHMUs:

JUYHOCMHbLE:

1) popMupoBanrue OTBETCTBEHHOTO OTHOIIEHHUS K YUYE€HUIO, TOTOBHOCTH U CIIOCOOHOCTH
oOyJaromuxcs K CaMOpPa3BUTHIO M caMO00pa30BaHUIO HA OCHOBE MOTHBAIMHM K OOYYEHHUIO U
MO3HAHUIO, BHIOOPY JAanbHEiero oopa3zoBanusi Ha 0a3e OPUEHTHPOBKU B MHpe mpodeccuii u
podheccnoHaIbHBIX IIPEANIOYTEHUH, OCO3HAaHHOMY IIOCTPOECHUIO VHJUBHIyaJIbHOU
00pa30BaTeIbHON TPACKTOPHH C YUETOM YCTOMYUBBIX TO3HABATEIbHBIX HHTEPECOB;

2) dopmupoBaHUE IETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTHKHY;

3) dbopmupoBaHNEe KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHUYECTBE
CO CBEPCTHHKAMH, CTapIIMMH U MIAAIMIMMH B 0O0pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM,

yqe6HO—HCCHCHOBaTCHBCKOﬁ, TBOp‘IGCKOfI U JpYyIrux BUAaAX OACATCIbHOCTHU,




4) ymeHue ACHO, TOYHO, TPaMOTHO M3JIaraTh CBOHM MBICIH B YCTHON U MUCHMEHHOU peuw,
MMOHMMATh CMBICI TIOCTaBJICHHOH 3a/1a4¥, BBICTPAUBATH apTyMEHTAIIUIO, TPUBOIUTH MPUMEPHI
KOHTPIIPUMEDHI;

5) KpPUTHYHOCTb MBIIUICHUS, YMEHHE pACHO3HABATh JIOTUYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTIMYATh TUTIOTE3Y OT (PaKTa;

6) KpeaTMBHOCTh MBIIIICHUS, WHHIIMATUBY, HAXOMAYUBOCTh, AKTHBHOCTH MPH PEUICHUH
T€OMETPUYECKUX 33]1a4;

7) yMeHue KOHTPOJMPOBAThH TMpPOLECC M pe3ylbTaT Y4eOHOH MaTeMaTU4ecKou
NEeSATEbHOCTH;

8) CIOCOOHOCTh K AMOIMOHAIBHOMY BOCHPHUATHIO MAaTEeMAaTUYECKUX OOBEKTOB, 3ajad,
pPELIECHUI, paCCYKICHUI;

Memanpeomemuole:

1) ymMeHHe caMOCTOSITENbHO TUIAHUPOBATHh AIbTEPHATHUBHBIC MYTHU JOCTHIKEHUS IETeH,
OCO3HAaHHO BEIOMpaTh HanOomee F3(h(HEeKTUBHBIE CIIOCOOBI PEIICHUS] YICOHBIX M MMO3HABATEIBHBIX
3ajady;

2) yMeHHE OCYUIECTBJIATh KOHTPOJb MO Pe3yJabTaTy U MO COco0y NEHCTBUS HA YPOBHE
MIPOU3BOJIBLHOTO BHUMAHHUS U BHOCUTh HEOOX0IUMbIe KOPPEKTUBHI;

3) yMeHHME AaJeKBAaTHO OLIEHUBATh MPABWIBHOCTh WA OIIMOOYHOCTh BBIMOJHEHUS
y4ueOHOM 3a/1auu, €€ O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MOKHOCTHU €€ PEIICHHS;

4) OCO3HAaHHOE BJIAJCHHUE JIOTMYECKUMHU JCUCTBUSMHU  OIpENeJCHHs] IOHSITHIA,
00001IeH I, YCTAHOBJICHUS aHAOTUH, KiIacCU(UKAUA Ha OCHOBE CAMOCTOSATEIHHOrO BhIOOpa
OCHOBaHMI U KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBS3EH;

5) yMeHue YyCTaHaBJIMBATh TNPUIYUHHO-CICCTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE
paccyXxieHue, yMo3akitoueHue (MHIYKTUBHOE, AeTyKTUBHOE U MO aHAJIOTHH) U BBIBOIBL;

6) yMeHue co3/laBaTh, NPUMEHATH U MPEoOPa30BBIBATH 3HAKOBO-CHMBOJIUYECKHE
CpEeICTBa, MOJCI ¥ CXEMBI JUISI PEIICHUsT yYeOHBIX M MO3HABATEIIBHBIX 33/1a4;

7) yMEeHHE OpPraHU30BBIBATH yU4€OHOE COTPYIHUYECTBO M COBMECTHYIO JNESTEIBHOCTH C
YUUTEIEeM M CBEPCTHUKAMU: ONPENENSTh LIETH, pacrpeneisaTh (YHKIUH U POJId Y4aCTHUKOB,
o0rmire crnocoObl paboThl; yMeHHE paboTaTh B IPYIIE: HAXOIUTh O0Ilee pelleHne U pa3periaTh
KOH(JIMKTBI Ha OCHOBE COTJIACOBAHMS TO3MIMKA M yd€Ta HHTEPECOB; CIylIaTh MapTHEPA;
dhopmMyIupoBaTh, APTyMEHTHPOBATh U OTCTAMBATh CBOE MHEHUE;

8) popmupoBaHue U pa3BUTHE Y4eOHOM U OOLIENOIH30BATENLCKON KOMIIETEHTHOCTHU B
o0nacTd  WCMONB30BaHWs  WH(OPMALMOHHO-KOMMYHUKAMOHHBIX  TexHojoruit  (MKT-
KOMIIETEHTHOCTH);

9) dopMupoBaHUe MEPBOHAYAIBHBIX MPEACTABICHUN 00 UACSIX U O METO/IaX MAaTEeMAaTUKHU
Kak 00 yHHMBepCaJbHOM SI3bIKE€ HAYKH M TEXHUKH, O CPEICTBE MOJICIMPOBAHHS SIBJICHUHA U

MponecCoB;



10) ymeHue BUAETh MaTEeMaTUYECKylO 33Jady B KOHTEKCTE NMPOOJIEMHOW CHUTyallud B
JPYTUX IUCLUUIUIMHAX, B OKPYKAIOLIEH JKU3HH;

11) ymeHue HaxoguThb B Pa3iIMYHBIX HMCTOYHUKAX HH(OPMALMIO, HEOOXOIUMYIO JUIS
peleHuss MaTeMaTHYeCKuX MpoOsieM, U NpeACTaBiIATh €€ B IOHATHOW (opme; NPUHUMATh
pelleHre B yCIOBUSAX HEMOIHON U N30BITOYHOM, TOUHON U BEpOATHOCTHON MH(OpMALUHY;

12) yMeHHe MOHMMAThb U HCIOJB30BATh MATEMAaTUYECKHE CPEACTBA HAIJIAIHOCTH
(pPUCYHKH, YepTEXH, CXEMBI U JIp.) JUIsl WJUTIOCTPALH, UHTEPIPETAllUH, apTyMEHTALUN;

13) ymeHue BBIIBUIaTh TUIIOTE3bl INPU PpEHIEHUH Y4eOHBIX 3aJad M IOHHUMATb
HE00XO0IMMOCTh X POBEPKHU;

14) ymeHue NpUMEHSATh UHIYKTHBHBIE M JCIYKTUBHBIE CIIOCOOBI PacCyXIEHHUH, BHIETH
pa3iMuHble CTpaTEeruy pelIeHus 3a/1ay;

15) moHMMaHMe CYLIIHOCTH AJrOPUTMHUYECKUX IPEINHCAHUN M yMEHHE IEeHCTBOBATH B
COOTBETCTBHH C IIPEII0KEHHBIM AIITOPUTMOM;

16) ymeHue caMOCTOATENBHO CTaBUTH IEJIM, BBHIOMPATh M CO3/1aBaTh aJTOPUTMBI JUIS
perieHus: yueOHbIX MaTeMaTUUECKHUX MPoOIeM;

17) ymeHue miIaHUpPOBaTh U OCYILECTBIIATH JAESATEIbHOCTb, HAIIPABICHHYIO Ha pELICHUE
3a]1a4 MCCIIEN0BATENIBCKOIO XapaKTepa;

npeomemmule.

1) oBianenne 0a30BbIM MOHATUHHBIM aIlllapaToOM IO OCHOBHBIM pa3JiejaM COIEepKaHUs;
IpeJcTaBIeHue OO0 OCHOBHBIX M3y4aeMbIX HOHATHSAX  KaK Ba)KHEHIIMX MaTeMaTHYECKHUX
MOJIEJISIX, TO3BOJISIOIIMX OMMCHIBATh U U3Y4aTh peajbHbIC IPOLECCHI U SBICHUS;

2) ymenue paboTaTh C TEKCTOM (AaHAIM3UPOBATh, W3BJIEKATh HEOOXOJIUMYIO
nH($OpPMaLMIO), TOYHO U IPaMOTHO BbIPa)KaTh CBOM MBICIM B YCTHOW M NHUCbMEHHOM pedH C
IIPUMEHEHUEM MaTeMaTH4YeCKOM TEPMUHOJIOTUU U CUMBOJIMKH, UCIOJIb30BaTh Pa3IMYHbIC S3bIKU
MaTeMaTHKH, TPOBOAMTh KIacCU(UKALUKM, JIOTHUYECKUE OOOCHOBAHHUSA, JI0KA3aTeNbCTBA
MaTEMaTUYECKUX YTBEPKICHUII;

3) oBiajeHNE HABBIKAMHU YCTHBIX, TUCEMEHHBIX, HHCTPYMEHTAIBHBIX BEIYUCIICHHIA;

4) oBnaseHHEe TIEOMETPUYECKUM SI3bIKOM, YMEHHE MCIIOJb30BaTh €ro JUlsl ONHUCAHMS
IIPEIMETOB  OKPY)KAIOILEro  MHpa, pa3BUTHE IPOCTPAHCTBEHHBIX  IPEACTABICHUN U
n300pa3suTENbHBIX YMEHUH, TPUOOPETEHNE HABBIKOB FEOMETPUUECKUX ITOCTPOCHHIA;

5) ycBO€HHE cUCTEMaTHYECKHUX 3HAHUN O IJIOCKUX (Urypax U UX CBOMCTBAX, a TaKXKe Ha
HarJsiIHOM YpOBHE — O IPOCTEHIIMX IPOCTPAHCTBEHHBIX TeJIaX, YMEHHE IPUMEHATh
CHCTEMaTUYEeCKHE 3HaHUS O HUX /IS peIICHHsI TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4;

6) yMEHHE M3MEpPATH JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, UCIOIB30BATh (POPMYIIBI IS

HAXO0X/IEHUs IEPUMETPOB, IIoLaiel U 00bEMOB reOMETPUUECKUX PUTYD;



7) YMCHHUC MPUMCHATb U3YUYCHHBIC NMOHATHUA, PE3YyJIbTAaThl, MCTOABI JIA PCIICHUA 3aJdaq
MMPAKTUYCCKOI'0 XapakTepa U 3ada4 M3 CMCXKHBIX JUCHUIUIMH C HCIIOJIB30BAHUCM IIpU

H€O6XOI[I/IMOCTI/I CIIPaBOYHBIX MATCPUAJTIOB, KAJIIBKYJIATOPA, KOMIIBIOTEPA.

O0mas xapakTepucTHKa Kypca.

Aureopa.

B kypce anreOpbl MOKHO BBIJIEIHUTH CIEAYIOLIME OCHOBHBIE COAEpKATEIbHbIC JIMHUU:
apu¢meTuka; anredpa; (QyHKIMH; BEpOATHOCTh U cTaTHCTUKA. Hapsny ¢ 3TuM B coxepkaHue
BKJIIOYEHBI JIBa JONOJHUTENIBHBIX METOJIOJIOTMYECKUX pasfenia: JIOTMKa W MHOXECTBa;
MareMaThKa B  HCTOPUYECKOM  Ppa3BUTUH, YTO CBA3aHO C  pealnusauued  Leneu
OOIEMHTEIUIEKTYaIbHOTO U OOILEKYJIBTYPHOTO pa3BuTus yuamuxcsa. CoaepxaHue Kaxaoro us3
3TUX pa3/eoB Pa3BOPAYMBAETCSA B COJEPKATEIbHO-METOANYECKYIO JIMHUIO, IPOHU3BIBAIOILYIO
BCE OCHOBHbIE cojiepkaTenbHble TUHUM. [Ipyu 3TOM nepBast muHus — «JIOrMKa U MHOXKECTBa» —
CIIY’)KMUT L€  OBJAJACHMUS  YYallUMUCSH  HEKOTOPBIMHU  3JIEMEHTaMU  YHHMBEPCAJIbHOIO
MaTEeMaTHUYeCKOro s3blka, BTOpas — «MaremMaTuka B HCTOPUYECKOM pa3BUTHM» —
CIOCOOCTBYET CO3AaHUI0 OOIIEKYJIbTYPHOI0, TyMaHUTApHOIO (hOHA U3YUEHHUs Kypca.

Conepxxanue JuHUM «ApudMeTHKay CIayxkUT 0a30il Ans JaJpHEHIIero u3y4yeHHs
YUAIIUMHUCS ~ MAaTE€MaTWKH, CIIOCOOCTBYET  Pa3BUTHIO HUX  JIOTHYECKOTO  MBIIUICHHS,
(OpMHUPOBAHUIO YMEHHSI MOJB30BATHCS ANTOPUTMAMH, a TAKKe MPUOOPETECHHIO MPAKTUIECKUX
HaBBIKOB, HEOOXOJMMBIX B IIOBCEAHEBHOM XM3HU. Pa3BuTHe MOHATUSA O 4YMUCIE B OCHOBHOM
IIKOJE CBSI3aHO C PpAUOHAIBHBIMU M HMPPALUOHAIBHBIMU YHUCIaMH, (OPMHPOBAHUEM
IIEPBUYHBIX IIPEACTABICHUM O JENCTBUTEILHOM YHCIIE.

Copepxanue JHUHUUM «Anredpa» CcrnocoOCTByeT (OPMUPOBAHUIO Yy  YYalllUXCs
MaTeMaTHYeCKOro ammaparta Uil pelleHus 3aJad M3 pa3fesloB MaTeMaTUKH, CMEKHBIX
IPEIMETOB M OKpYXarolllel peanbHOCTH. B OCHOBHOH IIKOJI€ MaTepuall rpyninupyeTcs BOKPYT
palMOHATIBHBIX BBIPAKECHUH. SI3bIK anreOphl MOJUEPKUBACT 3HAYCHHE MATEMATHKH Kak s3bIKa
JUIS TIOCTPOCHUS MaTeMaTHUECKUX MOJIEJIEeH MPOLIECCOB U SBJIEHUI peaibHOI0 MUpA.

Pa3BuTHe anropuTMH4ECKOro MBIIUIEHUS, HEOOXOAUMOr0, B YaCTHOCTH, U OCBOCHHUS
Kypca MH(GOPMATUKU, U OBJIAJICHUEC HABBIKAMHU JCIYKTUBHBIX PACCYKACHUN TaKXe SBISIOTCS
3ajauamMu u3ydeHus: anreopsl. IlpeoOpa3oBanue CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpa)KEHUS yyalIUXcsl, UX CHOCOOHOCTEN K MaTeMaTH4eCKOMY TBOPUECTBY.

Conepxanue paznena « DyHKIUIN» HALEIEHO Ha NOJIY4YEeHUE IIKOJbHUKAMHM KOHKPETHBIX
3HAHUM O (YHKLMU KaK BaKHEHUIIEH MaTeMaTHUYECKOM MOJAEIM JUId OMMCAHUsS M UCCIIEIOBAaHUS
pa3Ho00Opa3HbIX IpoleccoB. M3ydeHne 3Toro Marepuanga CHOCOOCTBYET Pa3BUTHIO y yUAIIUXCS
YMEHHUSI HWCIOJB30BATh PA3NIUYHBIC S3BIKM MaTeMaTHKH (CIOBECHBIH, CHUMBOJIHYECKHA,
rpaduyecKuii), BHOCUT BKJIaJ B (JOPMUPOBAHUE MTPEJCTABICHUNA O POJIM MAaTEMATUKU B Pa3BUTUH

HUBUIIN3AlIUU U KYJIBTYPBI.



Paznen «BeposTHOCTP M cTaTHCTUKA» — 00s3aTEIbHBI KOMIIOHEHT IIKOJBHOTO
o0pa3oBaHMsl, YCHJIMBAIOUIMI €ro NPUKIAJHOEC M MPAKTUYECKOEe 3HAYeHHE. DTOT MaTepua
HEoOX0uM, TMPEXJe BCero, JUisi GOpMHUPOBAHUS Yy y4alluxcs (YHKIMOHAIbHONW I'PaMOTHOCTH
YMEHUS BOCHPHUHUMATh M KPUTHYECKM aHAJIU3UPOBaThb HH(POPMALUIO, IPEICTABICHHYI B
pa3nu4HbIX (QOpMax, MOHUMATh BEPOATHOCTHBIA XapaKTep MHOTUX pPEabHBIX 3aBUCUMOCTEH,
NPOU3BOJUTH MPOCTEUIINE BEPOSTHOCTHBIE pacu€Thl. M3ydeHue OCHOB KOMOMHATOPHKHU
MO3BOJIUT YYaIIMMCSI OCYILECTBJISATh PACCMOTPEHHUE CIlydaeB, IMepedop M MOACUET 4ucia
BAapUAHTOB, B TOM YMCJIE B IIPOCTEUINNX MPUKIAIHBIX 3aJa4ax.

[Ipy wu3y4eHHHM CTATHUCTUKM M BEPOSTHOCTH OOOralaloTCs MPEACTaBICHUS O
COBPEMEHHOW KapTHHE MHUpPa U METOAax €ro HccienoBaHus, (OPMHUPYETCS MOHUMAHHE POJIH
CTAaTUCTUKU KaK KCTOYHUKA COIHAJIbHO 3HAYMMON HH(OpMALMU W 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOATHOCTHOI'O MBILIJICHHUS.

I'eomerpus.

B kypce yCiI0BHO MOKHO BBIACIINTH CIEAYIOIIME COJep KaTelbHble uHuu: «Harisaaas
reomerpust», «l'eomerpuueckue ¢urype», «/I3MepeHue TreoMETpPUUYECKUX  BEIUYHHY,
«Koopnunate», «Bekrope», «Jloruka u MHOXecTBa», «l['eomeTpus B HCTOPUYECKOM
pa3BUTHN.

Marepuan, oTtHocsmmiics K auHuu «Harnsgnas reomerpusi» (37€MEHTHI HAIJISIAHOMN
CTEpEOMETPUH) CIIOCOOCTBYET PA3BUTHIO MPOCTPAHCTBEHHBIX MPEACTABICHUN YdalluXcs B
paMKax U3y4eHMsl INIAHUMETPUU.

Conepxxanue paszznenoB «l'eomerpudeckue ¢urypb» u «M3mepeHue reoMeTpUuecKuX
BEIMYMH» HAILIEJICHO Ha IMOJyYeHHE KOHKPETHBIX 3HAHUH O TEOMETPUYECKOH Qurype kax
BOKHEUIIIEH MaTEeMaTUYECKONW MOJENHU I OMHCAHHS OKpykaromero mupa. CucteMaTH4ecKoe
U3y4eHHE CBOWCTB TI'€OMETPUYECKUX (UIYp IO3BOJIUT Pa3BUTh JIOTMYECKOE MBILIUICHUE U
[I0Ka3aTb IPUMEHEHUE OTHUX CBOMCTB IIPU PELICHUU 3a4a4  BBIYUCIUTEIBHOIO U
KOHCTPYKTHUBHOI'O XapaKkTepa, a TAKKe MPAKTUYECKUX.

Marepuan, OTHOCSIIMICS K COAEpKaTeabHbIM JHMHUAM «KoopauHaTeDy u «BekTopei», B
3HAYUTEJIBHOM CTENEeHU HECET B cebe MEKIPEIMETHbIE 3HaHHsl, KOTOPble HAaXOAAT NPUMEHEHHUE
KAK B Pa3iIU4YHbIX MATEMaTUYECKUX AUCLUIUIMHAX, TAK U B CMEKHBIX IIpEAMETaX.

Oco0eHHOCThIO THHUU «JIOTHKa 1 MHOXECTBa» SIBIISIETCS TO, YTO MPEACTABICHHBIN 3/1ECh
Marepuanl IPEUMMYIIECTBEHHO M3y4aeTcs IIPU PACCMOTPEHHH pa3IMYHBIX BOIPOCOB Kypca.
CooTBercTByOIIMI ~ MaTepual  HaleJeH Ha  MaTeMaTH4ecKOoe pa3BUTHE  yYalllUXcs,
(dbopMHpOBaHKE Y HUX YMEHHUS TOYHO, CXKATO U SICHO M3JaraThb MbICIU B YCTHOW M MUCbMEHHOU
peun.

Jluaust «I'eoMeTpusi B UCTOPUUECKOM Pa3BUTHM» IpeAHa3HaueHa s (popMHpOBaHUS
IPEJCTAaBICHUH O TEOMETPUM KaK 4YacTH 4YeJOBEYECKOW KyJbTYpbI, [UId OOILEro pa3BUTHUS

IIKOJBHHUKOB, IJId CO3aaHUsA KyJ'II:TypHO-HCTOpPI‘IGCKOfI Cpeabl 06y‘leHI/ISI.



Y4eHHK HAyYUTCH:
Aunreopa:

dnemenmuvl meopuu MHONCECME U MAMEMAMUYECKOU 102UKU

- CBOOO/IHO ONEPUPOBATH MOHATHUSMU: MHOXKECTBO, IYCTOE, KOHEYHOE U OECKOHEUHOE
MHOJKECTBA, JJIEMEHT MHOXECTBa, IMOJMHOXECTBO, IepecedeHne, OoObeIUHEHHUE U PA3HOCTb
MHOXKECTB;

- [IPUMEHATh YUCIIOBBIE MHOXKECTBA HA KOOPAMHATHOM IIPSMOM: OTpPE30K, WHTEPBAI,
MOJTYUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOW TOYKOM, rpaduueckoe MpeacTaBICHHe MHOXKECTB Ha
KOOPJIMHATHOW TIOCKOCTH;

- IIPOBEPATH MPUHAJIEKHOCTD 3JIEMEHTA MHOKECTBY;

- HAXO/UTh TEpeceYeHrue W OOBbETUHEHHE MHOXECTB, B TOM YHCIE MPEICTaBICHHBIX
rpaduyecKky Ha YUCIOBOM MPSIMOM M Ha KOOPIMHATHOM TIIOCKOCTH;

- 3a/1aBaTh MHO)KECTBA NIEPEUUCIICHUEM U XapaKTEPUCTUYECKUM CBOMCTBOM;

- ONEPUPOBATh IOHATHUAMM: YTBEP)KICHHE, OTPULIAHHUE YTBEP)KICHUS, HCTUHHBIE U
JIOKHBIE YTBEPXKACHHUS, NpPUYMHA, CJIEICTBUE, YAaCTHBIM ciay4yail oOOIIero yTBEepXKICHUS,
KOHTPIIPUMED;

- IIPOBOAUTL  JOKA3aTCJIbHBIE  PACCYKIACHUSA Ul 00OCHOBaHMSA HMCTUHHOCTH
YTBEPXKICHU;

Yucna u svipasicenus

— CBOOOAHO ONEPUPOBATh MOHATHSIMU: HATYpaJbHOE YHUCIO, MHOXECTBO HATYPaJbHBIX
quces, LEeJ0e YUCIIO0, MHOXKECTBO LEJIbIX YHMCE, OOBIKHOBEHHas IpoOb, AecATHYHas ApoOb,
CMEIIAHHOE YHUCIIO, PAllMOHAIBbHOE YKMCIIO0, MHOXKECTBO PAllMOHAJIBHBIX YUCEIl, UPPALlMOHAIbHOE
YHCJIO, KOPEHb CTENEHHU N, ACHCTBUTEIBHOE YHCIIO, MHOMKECTBO JEHCTBUTENIBHBIX YHCED,
reoMeTpuyecKkas HUHTEpIpeTalusi HaTypaJbHbIX, LEJbIX, pPAalUOHAJIbHBIX, JEHCTBUTEIbHBIX
quCced;

— JIOKa3bIBaTh M MCIIOJIb30BATh NPHU3HAKU JAEIMMOCTH, CyMMBbl U IPOM3BEICHHS IPH
BBIIIOJTHEHUM BBIYMCIIEHUI U PEILICHUU 3a/ay;

— BBIIOJHATh OKPYIIEHUE palMOHAIbHBIX M HUPPALMOHAIBHBIX YHUCEN C 3aJaHHOM
TOYHOCTHIO;

— CpaBHHUBATh JCHCTBUTEIbHBIC YMCIIA PA3HBIMH CIIOCOOaMU;

— YNOpAJOYMBATH YMCIA, 3alMCAaHHBbIE B BUJAE OOBIKHOBEHHOM M AECATUYHON IpoOwu,
quclia, 3alMCaHHble U UCIIOJIb30BaHUEM apru(PMETHYECKOro KBapaTHOTO KOPHS, KOPHEH cTeneHn
0O0JIBIIIE BTOPOW;

— Haxonuts HO/] 1 HOK pa3nbiMu ciocob6aMu 1 MCHOIb30BaTh UX MPH PEIICHUH 33/1a4;

— BBIIOJHATH  BBIYUCIIEHUS W NpeoOpa3oBaHMsl  BBIPAKEHHUH,  colepKalux

I[CﬁCTBPITCJ'II)HBIC quciia, B TOM YHUCJIC KOPHU HATYpPaJIbHBIX CTCHCHCIZ;



— BBIIIOJIHATE CTAaHAAPTHBIC TOXIACCTBCHHBIC HpeO6pa3OBaHI/I5I TPUTOHOMETPUUCCKUX,
J'IOFapI/I(I)MI/I‘leCKI/IX, CTCIICHHBIX, UPPAIHOHAJIbHBIX BLIpa)KeHHfI;

Tooicoecmeennble npeobpazosarus

- OmnepupoBaTh MOHATHUSMHU: CTENEHb C HATYPaJbHBIM IOKa3aTeJeM, CTENEHb C
[EJIBIM OTPHUIIATEIBHBIM MTOKa3aTesIeM;

- BBITIOJIHATH HECIIOKHBIC MPEOOpa30BaHUsl ISl BBIYMCICHHUS 3HAUYCHUH YMCIIOBBIX
BBIPQKCHUH, COJCpKALIMX CTENEHH C HATypajbHBIM IIOKa3aTeJeM, CTENEHH C IEeIbIM
OTpULIATENILHBIM IIOKA3aTeNeM;

- BBIMOJIHATh ~ NPeoOpa3oBaHUs  LEJIBIX  BBIPAXEHUH: PAaCKpbIBaTh  CKOOKH,
NPUBO/IUTH TIOJOOHBIE ClIaraeMble; BBINOJHATh OeUCmBUs ¢ OOHOUNEHAMU (CLOdHCEeHUe,
8bIUUMAHUE, YMHOJCEHUE), OCUCMBUsL C MHO2OUIEHAMU (CNOJHCEHUe, blYUMAHUe, YMHOJCEHUe);,

- WCTIONIB30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXEHHS (KBaapaT CyMMBI, KBaapaT
Pa3HOCTH, Pa3HOCTh KBAJIPATOB) VISl YIIPOIICHUS BBIYMCICHUN 3HAYCHUH BHIPAYKCHHIA;

- BLINONHAMb PA3NONCEHUE MHO2OUICHO8 HA MHONCUMENU OOHUM U3 CHOCODO08:
BbIHECEHUE 3a CKOOKY, 2PYNNUpOBKa, UCHOIb3068aAHUe OPMYT COKPAUEHHO2O YMHONCEHUSL,

— 8b10eIsIMb K8AOpam Cymmbvl U Kaopam pasHoCmu 0OHOUIEHOS;

- PACKAA0bI8AMb HA MHONCUMENU K8AOPAMHbIL MPEXUIEH;

- BbINONHAMb NPeoOPA308AHUS  BBIPANCEHULL, COOEPAHCAWUX CMENneHU C UYeabim
OMPUYAMENbHbIM ~ HOKA3AmenemM, nepexooums om 3anucu 6 6ude CMeneHu ¢ Yeablm
ompuyamenbHulM NOKA3amenem K 3anucu 8 euoe opoou;

- BBITIOJIHATh HECJIOXKHBIE MNpeoOpa3oBaHUs IPOOHO-TUHEWHBIX BBIPAKCHUNH |
BBIDQKCHUI C KBaJpaTHBIMH KOPHSAMH, d makdce cokpauwjeHue Opobell, npugeoeHue
aneebpauveckux Opobell K obwemy 3HAMEHAmMento, ClOJdNCeHUe, YMHOJICeHUe, OelleHUe
aneebpauveckux Opobeu, 6038edeHUe aneedpauyeckol Opobu 6 HAMYPANLHYIO U UYelVio
OmMpUYaAmenbHyro Cmenenu;

- 8bINOHAMb NPEOOPAZ0BAHUS BLIPANCEHUU, COOEPIHCAUJUX KBAOPATHbIE KOPHUL,

- 8bLOEISIMb KBAOPAM CYMMbL UIU KEAOPAM PA3HOCMU O8VUIEHA 6 BbIPANCEHUSIX,
cooepaicaumux Keaopamuvle KOpHU,

- 8bINONHAMb NPEOOPA308AHUSA BLIPANCEHUL, COOEPAHCAUSUX MOOYITb.

Ypasuenus u nepaserncmea

- OnepupoBaTh MOHATUSIMU: PABEHCTBO, UHCIOBOE pPAaBEHCTBO, YpaBHEHUE,
YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO, KOPEHb YPAaBHEHUS, DPEIICHUE YPaBHEHUs, DPELICHHE
HEPABEHCTBA, PABHOCUNbHLIE YPAGHEHUs, 001ACMb OnpeoeleHus ypaeHenus (HepaseHcmaa,
cucmembl ypasHeHUl Ul HepaseHcms);

- IIPOBEPSTH CIPABEAINBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;



- peuiaTh JMHEHHBIE HEPABEHCTBA WU HECIOXXHBbIE HEPABEHCTBA, CBOJSAIIMECS K
JIMHENHBIM;

- peliats JMHEHHBbIE YPaBHEHHSI U YPAGHEHUS, CB00Awuecs K JUHEUHbIM, C
MOMOIIIBIO TOXKJECTBEHHBIX MPEe0Opa3oBaHUi;

- MIPOBEPSITH, SIBJISETCS JIM IAHHOE YHCIIO PEIICHUEM YpaBHEHUs (HEPABEHCTBA);

— peliaTh KBaJipaTHbIE YpaBHEHHs M0 (opMylie KOpHEH KBaJpaTHOTO yPaBHEHUS;

- peutams KeaopamHvle YPAGHeHUs U YPAGHEHUS, CEOOAUUECS K KBAOPAMHBIM, C
NOMOWBIO  MOJCOECEEHHbIX NPeodpa308anuli; PemaTh CHCTEMbl HECIOXKHBIX JTMHECHHBI
YpaBHEHUH, HEPABEHCTB;

- M300pakaTh pelIeHUsI HEPABEHCTB M UX CUCTEM Ha YHCIIOBOM MPSIMOIA;

- pewams OpoOHO-TUHElIHbIe YPABHEHUs, peuamsb npocmetiiue uppayuoHaibHbie

VpasHeHus,;

- peuiams YpasHeHUus CROCOOOM PA3N0ACEHUSA HA MHONCUMENU U CNOCODOM 3aMeHbl
nepemeHHoU;

- UCNOIb3068aMb MEmOoO UHMEPBAN08 O/ peuleHUs YeablX U OpOOHO-PAYUOHATILHBIX
Hepagencms,

— peulams UHeliHble YPAGHeHUs U HepaBeHCMB8d ¢ Napamempamus;,

— peulams HeCl0HCHbLE KBAOPpAmHble YPAGHEHUS C NAPAMEMPOM;

- peuams HeCl04CHbLe CUCEMbl TUHEIHbIX YPABHEHUL C Napamempamu;

- peuiams HeCl04CHbLE YPAGHEHUS 8 YETbIX YUCLAX.
DyHKyuu.

- OnepupoBaTh MNOHATUAMU: (QYHKYUOHANbHAA 3a8UCUMOCMb, (DYHKIMS, Tpaduk
¢byHKIMH, crtocoObl 3a1anus (PYHKIMH, apryMEHT U 3Ha4eHHe (YHKIUHU, 00JacTh OMpeaesICHHs
U MHOXECTBO 3HAaYCHWH QYHKIWW, HYIU QYHKIAH, HPOMENCYMKU 3HAKONOCMOSAHCMEA,
MOHOMOHHOCMb YHKYUU, YEMHOCMb/HEYEMHOCMb PYHKYUU,

- HAXOJUTh 3HaYCHHE (DYHKIIMU IO 33JJaHHOMY 3HAUCHHIO apTyMEHTA;

- HAXOJUTh 3HAUYEHHUE apryMEHTa IO 3aJaHHOMY 3HAYCHHIO ()YHKIIUH B HECTIOKHBIX
CUTYyaLlUsX;

- OIIpENeNIATh IOJI0XKEHUE TOYKM 0 €€ KOOpAMHATaM, KOOPJMHATHl TOUKU MO €€
MOJIOKEHUIO HA KOOPJMHATHON IIIOCKOCTH;

- no rpauKy HaxOIUTh OOJIACTb OIpPENEJICHUsl, MHOXECTBO 3HAUYECHUH, HYIH
(GyHKIMK, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKM BO3pacTaHWs W  yObIBaHUS,
HanOoJIbIIIee M HANMEHbIIee 3HAYCHUS (DYHKIINH;

- CTPOUTH rpauK TUHEHHON QYHKIINU;

- NPOBEPATH, SBIACTCS JIM JaHHBIA Tpapuk TpapuKoM 3aqaHHOM (GYHKUIUHU

(JTMHEWHOM, KBaJApaTUYHOM, 0OPATHON MTPOIIOPITMOHAILHOCTH);



- OIIPEAEIATh MPUOMIDKEHHBIC 3HAYSHUSI KOOPMHAT TOYKU MEpeceyeHus rpaikoB
byHKIUi;

— cmpoums  epauku  UHEUHOU,  KEaopamuuyHou  (QyHKyull,  0OpamHou
NPONOPYUOHATLHOCIU, PYHKYULL,

- Ha npumepe K8aopamuiHou QYHKYuu, UCHOIb306amb npeobpasosanus pagura
dynkyuu y = f (x) ona nocmpoenus epaghuxa ¢pyuxkyuu y = af (kx + b) + c;

- cocmasname ypagHenue nPAMoll no 3a0aHHbIM YCIO0BUAM: NPOXooswell yepe3 06e
MOYKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOX0oAujell yepe3 OAHHYIO MOYKY U NaApaliebHOU
OaHHOU NPAMOLL,

— uccie0osams yHKYUr no eé epapuxy;

- HAX00UMb MHONCECME0 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYUHOU YHKYUU,

- ONepUpOBaTh Ha  0a30BOM ypPOBHE TOHSTHUSIMH:  IIOCIEIOBATEIHHOCTS,
apupMeTHIeCcKast MPOTPECCHs, TEOMETPHUYECKas TIPOTPECCHS;

- pemaTh MpOCThIe 3a/1a4M Ha MIPOrPECCHUHU, B KOTOPBIX OTBET MOXET OBITh MOJy4YeH
HETIOCPEICTBEHHBIM IOJICUETOM Oe3 MpuMeHeHus (popmyr;

- pewams 3a0auu Ha APUPMEMUIECKYIO U 2e0MEeMPULECKYIO NPOZPECCUIO.

Texcmosvie 3a0auu

- Pemath HeclioXHbBIE CIOKETHBIE 3a/ladll Pa3HBIX THUIOB Ha Bce apupMeTHUECKHe
JICHCTBUS;

— peliaTh MPOCTBIE U CHOJICHble 3a0adu PA3HLIX MUN08, a makdxice 3a0ayu
NOBLIULEHHOU MPYOHOCMU,;

- CTPOUTH MOJIENb YCIOBHSI 3aa4u (B BUAC TaOIHIIBI, CXEMBI, PUCYHKA), B KOTOPOI
JaHBl 3HAYCHUS JBYX M3 TPEX B3aWMOCBS3aHHBIX BEJIIMYHMH, C IEJBIO IIOMCKA PEIICHUS 3a/1a4H;
UCNoIb306amb Pa3HbIE KPATKUE 3ANUCU KAK MOOENU MeKCMO8 CLONCHBIX 3a0ay Ol NOCMPOeHUs.
NOUCKOBOU CXeMbl U peuleHUst 3a0ay;

— pasiuuams Mooelb mexkcma u Mooelb peuleHuss 3a0adi, KOHCMpPYUposamsv K
00HOU MOOeNU peuleHUsl HeCI0HCHOLL 3a0ayu paszuvlie MOOeau MmeKcma 3a0a4u;

- OCYIIECTBIISITh CIIOCOO TOMCKAa pEIIeHHUsl 3aJadd, B KOTOPOM pacCyXICHHE
CTPOUTCS OT YCJIOBHUS K TPeOOBAaHUIO WM OT TPEOOBAHUS K YCIIOBHIO; 3HAMb U NPUMEHAMb 00a
cnocoba noucka peutenusi 3a0ay (om mpeoosanus K yCio8uio U om YCiosus K mpebosanuio);

- pelIaTh HeCIOKHbIE JJOTHYECKHE 3aJaud METOJIOM PacCyXIEHUH, Modeauposams
paccysicoenus npu NOUCKe peuerus 3a0a4 C_NoMowbi0 epagh-cxemul;

— peutams o2udecKue 3a0a4u pasHblMu Cnocodamu, 8 mom_ducie ¢ 08yms O10KamMu

uc mpems O1oKaAMU OAHHBIX C IIOMOIIBIO TaGJII/IL[;



- COCTABIIATh IUTAH PEIICHHs 3a7adyd; BBIIEIATh OTalbl PEHICHUs_ 3a7audl U
cooepaicanue Kaxcoozo smanda,

— yMemb 8blOUPAMb ONMUMANLHLIIL MEMOO peulenus 3a0aqy U 0CO3HABaThb 8blO0p
Memooa, paccmampueams pasiuuHbie Memoobl, HAXOOUMb pAa3Hble peuleHus 3a0adu, eciu
B03MOJICHO;

- AHATUBUPOBATL 3aMPYOHEHUs NPU PeueHUU 3a0ay;

- 8bINOIHAMb paznuuHvle npeobpazoeansl nPeoNoHCeHHOU 3a0auu,
KOHCMPYUpoB8amsv HOGble 3a0ayu U3 OAHHOU, 8 MOoM YUCie oOpaTHBIC,

- UHMEPNPemupo8ams  BbIYUCIUMENbHbIE De3VIbMamsl 6 3a0aue, UCCIe008amb
NoIyYeHHoe peuleHue 3a0a4l,;

- AHATUBUPOBAML  BCEBO3MOIICHBIE CUMYAYUU  83AUMHO20 PACNOJIONCEHUSL O8YX
00beKmMo8 U UMeHeHue UX XApakmepucmux TIPA COBMECTHOM OBUICEHUU (CKOPOCHb, 8peMsl,
paccmosiHue) npu peueHuu 3a0ay Ha 08UMCeHUue 08YX 00bEKMO8 Kak 8 00HOM HANPAGIeHul, MaxK
U 8 NPOMUBONONONCHBIX HANPABLEHUSX;,

- 3HATh PA3IMYUE CKOPOCTEH OOBEKTa B CTOSAYEH BOJIE, MPOTUB_TEUYEHUS U IO
TEUEHUIO PEKU; UCCAe008amMb 6CEBO3MONACHbIE CUMYAYUU NPU PeUeHUU 3a0ay HA 08UdCeHUe No
peKe, paccmMampugams_pasHule CUCmeMbl OMCc4eéma,

- pemaTh 3aaud Ha HAaXOXJICHUE YaCTH YHCJIa W YHCIA M0 €ro YacTH, peuanbs
PAazHo0OpasHvie 3a0auu «HA YACUY;

- pewams U 000CHOBbIBAMb C8OE peuieHue 3a0ay (BBIACTATh MaTEMAaTUYECKYIO
OCHOBY) HA HAXOJHCOEHUE YaCMmU YUCLA U YUCAA NO €20 YACMU HA OCHO8¢ KOHKPEMHO20 CMbICAd
opoou;

- HAXOJUTh TPOIEHT OT YHCIIA, YHCIIO IO €ro MPOICHTY, MPOIICHTHOE OTHOIICHHE
JIBYX YHCEJI, MPOIIEHTHOE CHUKCHHE UJTH MPOIICHTHOE MOBBIIICHUE BEJIMYUHBL

- pewams  3a0auu  HA NPOYEHMbl, 6 MOM HYUCLEe CILOJNCHbIE NPOYEHMbL C
000CHOBaHUEM, UCNONIL3YSL PA3HbIE CHOCODbL;

- pemarb, 0co3Hasamev U O0OBACHAMbL UOEHMUYHOCMb 3a/lad pa3HBIX TUIOB (HA
paboTy, Ha TIOKYIKH, Ha JBMKEHHE), CBS3BIBAIOIINX_TPU BEIUYMHBI, BBIICISAT 3TH BEITUYHNHBI H
OTHOLICHUSI MEXAY HUMH, NPUMEHAMb UX NPU PEUeHUU 3a0ay, KOHCMPYUPO8ams cOOCMEEeHHble
3a0a4u yKa3aHHvIX MUnoe;

- 81a0emb  OCHOBHLIMU ~MEMOOAMU peuleHus 3a0ay Ha cMmecu, CHIAebl,
KOHYeHmpayuu,

- pewams 3a0auu nO KOMOUHAMOpUKEe U Meopuu 6eposimHocmell HA OCHO8e
UCNONb308AHUSL U3YUEHHBIX MEMOO08 U 0O0CHOBLIEAMb PEUEHUE,

- PeuLamsv HeCN10I4CHblE 3a0a4u o MamemMamu4ecko cmamucmuke,



- 06n1adeeamsb ~ OCHOBHbIMU ~ MEMOOAMU  peuleHus  CIOJCemHbIX  3a0au:
apugmemuueckuil, aneebpaudeckuli, nepedoop 6apuaHmos, 2eomMempuyeckul, epaguueckul,
NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUCHHbIMU CUMYAYUSX.

Cmamucmuka u meopus eeposmuocmel

- HNMeTs mpencTaBlieHHE O CTAaTHCTUYCCKUX XapaKTePUCTHKAX, BEPOSTHOCTH
CITy4aifHOTO COOBITHSI, KOMOWHATOPHBIX 3a/1a4ax;

- pemarh  MPOCTEWIIME KOMOWHATOPHBIC 3ala4d  METOJAOM  MpSIMOTO U
OpPraHM30BaHHOTO Tiepebopa;

— NpEJICTaBIsATh JaHHbIE B BHAE TaONWI, AuarpamMMm, TpaduKOB; * YUTATh
MH(OPMALINIO, TIPEACTABICHHYIO B BUJIE TaOJIHIIbI, TUarpaMMBl, Tpaduka;

- U3BIIEKaTh WHQPOPMAIMIO, MPEACTABICHHYI0O B Ta0NWIax, Ha guarpammax,
rpadukax;

- OIIPE/ICTISATH OCHOBHBIC CTATHCTHYSCKUE XapAaKTEPUCTUKH YUCIIOBBIX HAOOPOB;

— OILICHUBATh BEPOSATHOCTH COOBITHUS B MIPOCTEUIITNX CITYJasiX;

- UMETh TPEJICTABIICHUE O POJIU 3aKOHA OOJIBIITNX YHCEN B MACCOBBIX SIBIICHUSX;

- onepuposams NOHAMUAMU: CMONOYaAmMble U Kpy2osble Ouazpammol, maodauybl
OaHHbIX, CpeOHee apupmemuyeckoe, Meouana, Hauboavuiee U HaUMeHbUee 3Ha4eHUus: 8blOOPKU,
pazmax 8blOOpKU, OUCHePCUsi U CMAHOAPMHOe OMKIOHEHUE, CLYYAUHAL USMEHYUBOCTD;,

- cocmaesisames mabauybl, CMpoUms OUASPAMMbL U SPAPUKU HA OCHOBE OAHHBIX;

- onepuposams NOHAMUAMU: GAKMOPUAL YUCIA, NepPecmAaHO8KU U COYemAaHus,
mpeyeonvruk Ilackans;

- NPUMEHSIMb NPABGUILO NPOU3BEOEHUsL NPU PEUUEHUU KOMOUHAMOPHBIX 3a0aY;

- onepuposamv NOHAMUAMU. CIAVYAUHBIUL ONbIM, CIAYYAUHLIIL 8blOOP, UCHbIMAHUE,
JleMenmapHoe  ciyyatiHoe coovimue (UCxo0), Kiaccuueckoe onpeoeneHue 8eposmHoOCmu
CYYAUHO20 COObIMUSL, ONepayul Hao CYYAUHbLIMU COOLIMUAMU,

- npeocmasiams UHGOPMAYUI0 ¢ NOMOUWBIO Kpy2o8 Jiiiepa;

- pewams 3a0ayu HA BbIYUCTICHUE BEPOSMHOCMU ¢ HOOCYEMOM KOAUHeCmed
8aPUAHMOB C NOMOUBIO KOMOUHAMOPUKU.

HUcmopus mamemamuxu
- OnuceIBaTh OTACJIBHBIC BBIAAOIIUECA PE3YIbTATEI, IIOJIYUCHHBIC B XOA€ PAa3BUTHUA

MaTE€MaTHUKHU KaK HayKH;

- 3HaTb IIPUMEPBl MAaTEMAaTUYECKUX OTKPBITUA M HUX AaBTOPOB B CBI3U C
OTEYECTBEHHON U BCEMUPHOM UCTOPUEH; IIOHUMATh POJIb MATEMATHKU B pa3BUTUM Poccuu;

- Xapaxmepuzo6ams 6K1A0 6bl0AIOWUXC MAMEMAMUKOE 8 PA3GUMUE MAMEeMAMUKU
U UHBIX HAYYHBIX 0Oaacmedl.

Memoowvl mamemamuku




- Br10upaTh MOAXOMSANIMN W3YYCHHBI METOJ IS PEIICHUW H3YYCHHBIX THIIOB
MaTeMaTHYECKHX 3a1ad;

- NPUBOIUTH TPUMEPHl MATEeMAaTUYECKUX 3aKOHOMEPHOCTEH B OKpYyKarolen
JCHCTBUTEILHOCTH U TIPOM3BEICHUSIX UCKYCCTBA;

- UCNONL3YSL  U3YUEHHble MemoObl, NPOBOOUMb OOKA3AMENbCMEBO, BbINOIHAMb
onposepoicenue;

- 8blOUpaMb  U3YYEHHble  Memoobl U UX  KOMOUHayuu  Onsi  peuleHust
MamemamuyecKkux 3a0ay;

- UCNONIL306aMb MAMEMAMU4ecKue 3HAHUsl O/ ONUCAHUSL 3AKOHOMEPHOCMEll 6
OKpydHcaioujeti OelcCmeumenbHOCmuU U NPOU38e0CHUSX UCKYCCMEA,

- npuMeHsimb — npocmetiuiue  NPOSPaAMMHble  Cpeocmeéd U INEeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCIEMbL NPU PeuleHUU MAmemMamu4eckux 3a0au.
Y4YeHHUK MOJYYHT BO3MOKHOCTh HAYYHTHCSI:

Drnemenmol Mmeopul MHONCECMsE U MamemMamuyeckou 102uKi

— HCHOJb30BaTh TIpadUyecKkoe NPEACTABICHWE MHOXKECTB JJIi OIMUCAaHUS peallbHBIX
MIPOLIECCOB U SIBIICHUI MPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB;

—  CmMpoumsv Yenouku YMo3aKI4eHUull Ha OCHO8e UCHONb308AHUsL NPABUT TIOSUKU;

—  UCNONb3068aMb  MHOJCECMBd, onepayuu ¢  MHoOxcecmeamu, ux epaghuueckoe
npedcmasienue 01 ONUCAHUS PeanlbHbIX NPOYECcos U s681eHUIL.

Yucna

— OILIGHWBATh PE3YyJIbTAThl BEIYMCICHUN TIPH PEIICHUN IPAKTHUYECKUX 3a7a4;

—  BBINOJHSITH CPABHEHHE YUCEII B PEATbHBIX CUTYAIUsX;

— COCTaBJISTh YHUCIIOBBIE BBIPAKEHHUS TMPHU PEHICHUM NPaKTUYECKUX 3aJad M 3aJad u3
JIPYTUX YIeOHBIX TTPEIMETOB;

—  NpUMeHAMb NPasula NPUOTUNCEHHBIX BLIYUCIEHUL NPU PEUUeHUU NPAKMUYECKUX 3a0ay U
3a0au4 u3 Opyaux yueOHvlX npeomMemos,

—  GbINOJIHAMb CPAGHEHUEe Pe3YIbMAmMO8 GbIUUCIeHUL NPU peuleHUl NPAKMUYECKUx 3a0ay, 8
MOM Yucie npu 8bINOJHEHUU NPUOTUNCEHHBIX BbIYUCTIEHUL,

—  CcoOCmasnaAms U OYeHU8AmMbd YUCIO8ble 8bIPANCEHUS NPU PeuleHUU NPAKMUYecKux 3a0ay u
3a0a4 u3 Opyaux yueOHbvIX npeomMemos;

—  3anuUcLlBAmMb U OKPY2IAmb YUCI08ble 3HAYEHUS PeaNbHbIX BelUYUH C UCNONIb308AHUEM
PA3HLIX CUCMEM USMEPEHUs.

Toorcoecmeennble I’ZU€O6DG3’06QHM}1

— IHOHHUMATL CMBICII 3aIlIMCHU YKCiia B CTAHAAPTHOM BUIC,

— omnepupoBaTh Ha 0A30BOM YpOBHE NOHATHUEM «CTaHJAPTHAs 3aIMCh YHCIIAY;



8bINONHAMb NPeoOpPa306anusi U Oelucmeus ¢ YUCIAMU, 3ANUCAHHbIMU 8 CMAHOAPMHOM
guoe;
BbINOHAMb NPEoOPA308AHUS ANCCOPAUYECKUX BbIPANCEHUN NPU PEUEHUU 3a0ad OPY2uUx

VUeOHbIX NpeoMemos.

Ypasnenus u nepasencmea

COCTABIISITh M PEIIATh JIMHEWHBIC YPaBHEHUS M K8AOPAMHblE YPAGHEHUS, YPAGHEHUs, K
HUM C8OOAWUECS, CUCHEeMbl TUHEUHbIX YPAGHEHUN, HepageHCme TIPH PEIICHUH 3a1ad U3
IpYTrUx y4eOHBIX MPEeIMETOB;

BbINOJIHAMb OYEHKY NPABOON000OUS Pe3VIbmMAmos, NOLYYAeMbIX NPU PEeUeHUU TUHEUHbLX
U KAOPAMHBIX YPAGHEHUL U CUCTEM TUHEUHbIX YPAGHEHUll U HEPABEHCME NPU peuleHUU
3a0ay4 Opyaux y4ebHbIX npeoMemos;

gbIOUPAMb  COOMBEMCMEYIOWUe VDABHEHUS, HepABeHCmed Ui UX Ccucmemvl OJis
COCMABIEHUSI MAMEMAMUYECKOU MOOeIU 3A0AHHOU PEalbHOU CUMYayul iU NPUKIAOHOLL
3a0ayu;

yMemb UHMePnpemupo8ams NOJYYEeHHbI NPU PEUeHUU YPAGHEHUsl, HEPABEHCMBA ULU
cucmembsl pe3yibmam 6 KOHmeKcme 3d0aHHOU pPeanbHOU CUMyayuu Uiy NnpukiaoHol

3a0ayu.

Dyuxuuu

UCIIONIb30BaTh TpadUKH peanbHbIX IMPOIECCOB U 3aBUCHUMOCTEH I ONpelesieHus
CBOMCTB (HamOONBIIME W HAUMEHBIIUE 3HAYCHUSA, MPOMEXKYTKA BO3PACTAHHUS H
yOBIBaHUSI, 00JIACTH TIOJIOKUTENBHBIX U OTPUIIATEILHBIX 3HAYCHHM U T. I1.);
UCIIONIb30BaTh CBOWMCTBA JIMHEWHOW (PyHKIMU W € rpaduk NMpu perieHud 3aaad u3
JIPYruX y4eOHBIX TPEIMETOB;

UTLIIOCMPUPOBAMb C HOMOWbIO 2pApUKA peanbHyIo 3a8UCUMOCTb UIU NPOYEecC No UxX

Xapaxmepucmuxam,

UcnoIb306ams Ce0UCMBa U cpagux KeaOpamuyHoU QYHKYuUU npu peuwienuu 3a0ay u3s

Opyeux yueOHbIX npeomemos.

Texcmosvie 3a0aqu

BBIJIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPEACTbHBIX 3HAYCHUAX UCKOMBIX BEJIMYUH B 3a]1a4e
(menatb NPUKUAKY);

8bIOENAMb  NpU  pewenul  3a0ad Xapakmepucmuku paccMampueaemol 6 3aoaue
cumyayuu, OmMIUYHble OM pedibHblX (Mme, Om KOMOpbIX AOCMpasuposanucs),
KOHCIPYUPOBAMb HOBblEe CUMYAYUU C YYEMOM IMUX XAPAKMEPUCTIUK, 8 YACTHOCMU, NPU
peutenuu 3a0a4 Ha KOHYeHMpayuu y4umuleéams NI0OMHOCHb Gelecmed;

pewams U KOHCMPYUupo8ams 3a0ayu Ha OCHOBE PACCMOMPEHUs PealbHbIX CUMyayul, 6

KOMOpbIX He mpedyemcs MOYHbILL GbIYUCTUMENbHBLU Pe3Yabman.

Cmamucmuxa u meopus 6eposmmocmen




— OLICHMBATh KOJMUYECTBO BO3MOXKHBIX BApPMAHTOB METOAOM Iepedopa;

— HMETh MPEJICTABICHHE O POJIH MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHH;

— CpaBHUBATh OCHOBHBIE CTaTHCTUYECKUE XapaKTEPUCTUKH, IOJY4YEHHbIE B Ipoliecce
peleHus MPUKIAAHOM 3a1auu, U3yUEeHUs PEaTbHOTO SIBJICHMUS;

— OLICHHMBATh BEPOSITHOCTb PEAJbHBIX COOBITHH U SIBJICHUIN B HECIIOXKHBIX CUTYallUsX;

— H3BIIEKaTh, UHTEPIIPETUPOBATh U Nnpeodpa3zosviéams WHHOPMAINIO, TIPEICTABICHHYIO B
TabnMuIax, Ha auarpaMmax, rpadukax, OTPaKalolIyl0 CBOMCTBA M XapaKTEPUCTUKU
peaJIbHBIX ITPOLIECCOB U ABJICHUI;

— onpeoensimvb cmamucmuiecKue Xapakmepucmuxku 6b100poK no madoauyam, Ouazpamma,
epaguxam, bINOIHAMb CPABHEHUE 8 3A8UCUMOCIU OM YeaU peuleHUs 3a0a3u;

—  OYeHUsamv 8epOSMHOCHb PEeabHbIX COOLIMUL U A6TIEHUI.

I'eomerpus:

Harasinnasi reomeTpust

BoinyckHUK Hay4duTCS:

1) pacrio3HaBaTh Ha YEPTE)KAX, PUCYHKAX, MOJIEISIX U B OKPY)KAIOILIEM MHUpPE IJIOCKHE U
IIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPBI;

2) pacrno3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJbHOIO MapajljielenuIeaa, MpaBUIbHOM
IIMPAMUJBL, HWIMHIPA U KOHYCA;

3) ompenensaTh MO JMHEHHBIM pazMepaM pa3BEPTKH (PUTYPHI JIMHEHHbBIE pa3Mephl caMon
¢burypsl 1 HA000pOT;

4) BBIUUCIATH 00BEM MPSAMOYTOJILHOIO Napaielienune/a.

BoinycKHUK noayuum 603MONCHOCMb:

5) svruucaams 06vEMBI NPOCMPAHCIMEEHHBIX 2E0OMEMPULECKUX PUSYP, COCMABNIEHHBIX U3
NPAMOY20NbHBIX NAPALIENEeNUneo0s;

6) yenybumev u pazeumv npeocmasnieHus O NPOCMPAHCMEEHHbIX 2e0MempUudecKux
Queypax;

7) npumensame nousmue pazeéEpmKU 05l 6bINOAHEHU NPAKMULECKUX PACUEMO.

I'eomeTpnueckne Gurypsi

BeinyckHUK HayduTCs:

1) mosb30BaTbCs SA3BIKOM T'€OMETPUU JUIsl ONIUCAHUSA NPEAMETOB OKPYXKAIOLIEr0 MUpA U
UX B3aUMHOT'O PacIOJIOKEHUS;

2) pacnio3HaBaTh ¥ U300pakaTh HA YEPTEkKaX U PUCYHKAX T€OMETpUUECKHe QUTYpPbI U UX
KoH(purypammu;

3) HaXOUTh 3HAUYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (UTYp U UX OTHOLICHHUS, IPATYCHYIO
Mepy yrioB oT 0 mo 180°, mpumeHsiss ompeneneHusi, CBOMCTBa M NPU3HAKU (QUTYp U HX
AJIEMEHTOB, OTHOLIEHUS (GUryp (paBeHCTBO, MOJ00HE, CUMMETpPUH, MOBOPOT, MapaielbHbIN

MIePEHOC);



4) omepupoBaTh C HaYalbHBIMH TMOHITHUSAMH TPUTOHOMETPUU U  BBITIOJHSATH
3JIEMEHTapHBIE ONepaiy HaJl PYHKIHSIMH YTIIOB;

5) pemaTh 3aJadd Ha JIOKA3aTeIbCTBO, OMHPAsACh HA HM3ydEHHBIC CBOHCTBA (UTYp H
OTHOILIEHUH MEXly HUIMU U IPUMEHSS U3YUECHHbIE METO/bI JOKA3aTeIbCTB;

6) pemiaTh HECJOXHBIC 33aJa4d Ha TOCTPOCHHUE, TMPUMEHSS OCHOBHBIC aJITOPUTMBI
MIOCTPOCHUS C TIOMOIIBIO IIUPKYIISI ¥ TUHEHKY;

7) pemarth MPOCTEUIIHE ITTAHUMETPUICCKHUE 3a/1a9U B TIPOCTPAHCTRBE.

Buinyckuuk nonyuum 603MoMCHOCHb:

8) osrademsv memooamu peuterus 3a0ay HA BbIYUCIEHUS U OOKA3AMENbCMBA: MemOoOOM
Om NPOMUBHO20, MeMOOOM NO00OUs, MemoOoM nepebopa 8apuaHmos U Memooom
2e0MempUYecKux Mecm mouex;

9) npuobpecmu onvlm npumeHeHus aneedpPAUUECKO20 U  MPUSLOHOMEMPUUECKO20
annapama u uoeti 08UNCEHUS NPU PEULeHUU 2eOMEeMPULECKUX 3a0al;

10) osrademv mpaduyuonHoU cxemou peuwieHuss 3a0ay HA NOCMPOEHUE C NOMOUbIO
YUPKYIA U TUHEUKU. AHAAU3, NOCMpoeHue, 00KA3ameabCmeo U UCCIe008aHUe;

11) Hayuumscsa pewamv 3a0auyu Ha nocmpoeHue MemoooM 2eoMempuiecKko2o Mecma
mouex u Memooom noooous;

12) npuobpecmu onvim ucciedo8anusi c0UCME NIAHUMEMPUYECKUX Puyp ¢ NOMOubIO
KOMNbIOMEPHLIX NPOSPAMM,

13) npuobpecmu onvim 6vinonHenus npoekmog no memam. «leomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompeskos no gpopmyney.

HN3mepeHue reoMeTpU4eCKUX BeJTHYHH

BBITTyCKHUK HAyIUTCS:

1) ucronb30BaTh CBOMCTBA U3MEPEHUS JUIMH, IUIOUIaIel U YIJIOB MIPHU PEUICHUH 3a7a4 Ha
HAXO0XJICHUE IJIUHBI OTPE3Ka, [UTMHBI OKPYKHOCTH, UTMHBI YT OKPYKHOCTHU, TPALyCHONH MEpHI
yraa;

2) BBIYHCIATH JJIMHBI JTUHCHHBIX 3JIEMEHTOB (DUTYp W WX YIJIBI, HCIIOJB3YS (OpPMYIIBI
JUIMHBI OKPYXHOCTHU U JJIUHBI JYT'H OKPY>KHOCTH, (hOPMYJIBI TUIOIIAAei puryp;

3) BBIUMCHATH IUIOMIAAM TPEYTOJIBHUKOB, MPSMOYTOJIBHUKOB, MapalljIelIorpaMMOB,
Tparnenuii, KPyroB U CEKTOPOB;

4) BEIYHCIIATH JTTUHY OKPYKHOCTH, JUTHHY AYTH OKPYKHOCTH;

5) pemiaTh 3aa4M Ha JI0KA3aTEIbCTBO C MCIOJIb30BAaHUEM (POPMYJ JUIMHBI OKPYKHOCTH U
JUIMHBI TyTHU OKPY>KHOCTH, (popmy:n momazaeit gpuryp;

6) pemaTh MPaKTHIECKHE 3a7a9, CBSI3aHHBIC C HAXOXKICHUEM IeéOMETPUICCKIX BEIIMYMH
(ucnonb3ys NpU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPECTBA).

Bbll’lyCKHuK noJjydunt 603MOUCHOCNIb.!



7) evluuciame niowaou @ueyp, coOCmagieHHvlx u3 08yX uiu 6onee NPsAMOy20JbHUKOS,
napanienocpammos, mpey2oibHUKos, Kpyea u CeKkmopa,

8) eviuucaAMb NAOWAOU MHO20Y20bHUKOS, UCHONb3YS OMHOWEHUS PABHOBETUKOCMU U
PABHOCOCMABNEHHOCU

9) npuobpecmu onvim npumeHeHus aneebPAUUECKO20 U  MPUSOHOMEMPUYECKO20
annapama u uoeu O8UNCEHUs NPU peueHUY 3a0ay Ha GbIYUCTIeHUe NI0WAdeli MHO20Y20lbHUKOS.

Koopaunartsi

BeinyckHUK HayduTCs:

1) BBIYMCHATH JUIMHY OTpe3Ka MO0 KOOpJAMHATAM €ro KOHLIOB; BBIYMCIATH KOOPIMHATHI
CepeIMHBI OTPE3Ka;

2) UCnoabB30BaTh KOOPAMHATHBIM METO/ JUI N3YUYEHHUS CBOMCTB IPAMBIX U OKPY>KHOCTEH.

BoinyckHux noayuum 603mMOodCHOCb:

3) osrademsv KOOPOUHAMHBIM ~MEMOOOM peuleHus 3a0ay HaA GblYUCIeHUe U
00Ka3amenbcmeo,

4) npuobpecmu onvim UCnOIL306AHUS KOMNLIOMEPHLIX NPOSPAMM OJis AHAIUZA YACTHBIX
cyuaes 83aUMHO20 PACNON0NACEHUS OKPYICHOCMEN U NPAMbIX,

5) npuobpecmu onvim evinoiHenus npoekmos Ha memy «llpumenenue KoopouHammnozo
Memooa npu pewenul 3a0ay Ha 8blNUCIeHUe U 00KA3amenbCmeoy.

BekTopsl

BeinyckHUK HayduTCs:

1) omepupoBaTh ¢ BEKTOpaMH: HaXOAUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 33aJJaHHBIX
reOMETPHUYECKH, HAXOAUTh BEKTOP, PABHBII MPOM3BECHUIO 33JJAHHOTO BEKTOPA Ha YHCIIO;

2) HaxXOOWTH IJISi BEKTOPOB, 3aJaHHBIX KOOPAWHATAMU: JUTMHY BEKTOPa, KOOPIUHATHI
CYMMBI U Pa3HOCTH JIByX U 0oJiee BEKTOPOB, KOOPAMHATHI IMPOM3BEAECHUS BEKTOpa Ha YHUCIIO,
IpUMEHSST P HEOOXOAMMOCTU COYETaTeNbHbIN, MEePeMECTUTEIbHBIN U pacHpeeTuTeIbHbIN
3aKOHBI;

3) BBIUUCIIATH CKaJSIPHOE TPOU3BENICHHE BEKTOPOB, HAXOAUTH YTOJl MEXIYy BEKTOPaMH,
yCTaHaBJIMBATh NEPIEHIUKYIIPHOCTD IPSIMBIX.

BoinyckHUK noayuum 603MONCHOCMb:

4) oerademv BeKMOPHLIM MemoOoOM Ol peuleHuss 3a0ay Ha BbIYUCIEHUE U
00KaA3amenbcmeo;

5) npuobpecmu onvim 6vinonnenuss npoekmog Ha memy «lIpumenenue 6eKMOPHO2O

Memooa npu peweruu 3a0a4 Ha éblYUCTEeHUEe U OOKAZAMETbCIEOY.

COJAEP/KAHUE KYPCA AJITEBPBI B 7—9 KJIACCAX

Yucaa



PanuonanbHbie yncaa. MHOXKECTBO pallMOHAIbHBIX unces. CpaBHEHUE PALlMOHATIBHBIX YHCEIL.
JleficTBUsI ¢ palMOHAJIBHBIMU 4YUCIaMU. [Ipedcmasnenue payuoHanbHO20 HUCHA OeCAMUYHOU
0pobbio.

Hppaunuonanbubie  uyucaa. Ilonarue  uppanumonampbHOro  yucina.  Pacno3HaBaHue
uppanuoHanbHbIX uncen. [Ipumepsl mokazarenscTB B anredpe. MpparoHanbHOCTh ymcna 2 .
IIpumenenue B reomerpun. CpasHenue uppayuoHanrbHuix yucel. Muodcecmeo oeticmeumenbHvlx
yucen.

ToxnecTBeHHbIEe MPe0OpPa3oBaHUS

YucioBble U OyKBeHHbIe BbIpameHHMsl. BbipakeHue ¢ NepeMEeHHOW. 3HAYEHUE BBIPAKECHUSI.
[ToxcraHoBKa BBIpaKEHUI BMECTO MEPEMEHHBIX.

Heanie Boipaskenusi. CTeneHb ¢ HaTypaJbHBIM MMOKa3aTeneM U e€ cBorcTBa. [IpeobpasoBanus
BBIPKEHUI, COJAEpKAIUX CTENEHH C HaTypalbHbIM mMokazarteneM. OIHOYIIEH, MHOTOUYJIECH.
JleficTBUA ¢ OJHOYJIEHAMU M MHOTrO4YIEHaMH (CIO0KEHHE, BbIUMTAaHHE, YMHOXKeHue). dopmynbl
COKpalIEHHOIO YMHOXKEHMS: pa3HOCTb KBaJApaTOB, KBaJapaT CyMMbl U KBaJpaT pa3HOCTH.
Paznoxxenne MHOTOUYJIEHA HAa MHOXHUTEIN: BBIHECEHHE OOIEro MHOXHUTEIS 3a CKOOKH,
2PYNNUPOBKA, NpumeHenue Gopmyn COKpaujénHo2o ymHooceHusa. Keaopammuoeiii mpéxuinen,
Pasnodicenue Keaopamuo2o mpexuieHa Ha MHOICUMEU.

/IpoOHo-panuoHaIbHbIe BbipaxkeHusi. CrteneHb ¢ LenbIM Mokaszarenem. IIpeoOpazoBanue
TpOOHO-TMHEWHBIX BBIPAXKEHUMN: CJIOKEHHUE, YMHOXKCHHE, NeJeHUE. Aneebpauueckas Opoob.
Jonycmumvle 3Hauenus nepemeHHvIX 6 OpPOOHO-paAYUOHANLHBIX Gbipadxcenusx. CoxkpaweHue
aneebpauveckux Oopobeu. Ilpusedenue ancebpauveckux Opobeil K obwjemy 3HAMEHAmero.
Heticmeuss ¢ aneebpauveckumu OpooAMU: CHOJHCEHUe, BblUUMAHUe, YMHOJCEHUe, OeleHue,
6036edeHue 6 cmenens. Ilpeobpazosanue ulpadicenHuti, CO0EPHCAUUX 3HAK MOOYI.
KBaaparTubie kopuu. ApudmeTrnueckuii KBaapaTHbI KopeHb. [IpeoOpa3zoBaHue BBIpaKEHUH,
coJiepKalluX KBaJpaTHbIE KOPHU: YMHOXKEHHUE, JEIECHUE, BBIHECEHUE MHOMXUTENS U3-110J 3HAKa
KODHSL, BHEeCeHUe MHONCUMEN 0O 3HAK KOPHSL.

YpaBHeHus U HEPaBEHCTBA

PaBencTBa. HucnoBoe paBeHCTBO. CBOICTBA YHCIOBBIX PAaBEHCTB. PAaBEHCTBO C MEPEMEHHOM.
YpaBHenusi. [loHATHs ypaBHEHUS U KOPHS ypaBHEHUs. [IpedcmagneHue o pasHOCUNbHOCHMU
ypasnenuii. Obnacms onpedenenus ypasrerus (001acms OONYCMUMbIX 3HAYEHUL NePeMEHHOl).
JInHeiiHoe ypaBHeHHe U ero KOpHH. Pemienue nuHelHbIX ypaBHeHUH. JluHelinoe ypagneHue ¢
napamempom. Konuuecmeo kopmeu nuneuno2o ypasnenus. PeuwieHue nuHeuHvlx YpasHeHuu ¢
napa mempom.

KBaagpaTtHoe ypaBHeHue u ero kopHu. KBajaparueie ypaBHeHus. Hemonnbie kBagpaTHble
ypaBHeHUs. JMCKpUMMHAHT KBAJpPAaTHOrO YypaBHEHHs. DopMysia KOpPHEH KBaJpaTHOIO
ypaBHeHUsA. Teopema Buema. Teopema, obpammnas meopeme Buema. PemeHue KBaapaTHBIX

YpaBHEHMH: HUCMOJIb30BaHUE (QOPMYJIBI ISl HAXOXKIEHHUS KOpHEW, epaguueckuti memoo



peulenus, pasnoxcenue Ha MHOJCUmenu, nooobop KOpHel ¢ UCNOIb308anuemM meopemsl Buema.
Konuuecmeo kopueu keaopamuozo ypasHeHus 6 3a6UCUMOCMU OmM €20 OUCKPUMUHAHMA.
buxeadpammnuie ypasnenus. Ypasnenus, ceooawuecs Kk auneunvim u keaopamuwvim. Keaopammusie
VPASHEHUsl C NApamMempoM.

JlpoGHo-panuoHa/ibHbIe ypaBHeHUsl. PemieHne mpocTedmux IpoOHO-TMHEHHBIX YpaBHEHU.
Pewenue 0poono-payuonanvueix ypaeuenuti. MemoObl pewienus YpagHeHUll. Memoobl
PABHOCUTILHLIX  NPeobpa308aHull, Memoo 3aMeHbl NePeMeHHOU, 2paguueckuil  Memoo.
Hcnonvzosanue ceoticms (ynxyuti npu peutenuu ypasHenui. lIpocmetiwiue uppayuoHaibHvie
VpasHeHus. YpasHerus 6 yeavix Yuciax.

Cucrembl ypaBHeHHil. YpaBHEHHE C ABYMs II€peMEHHBbIMU. JIMHEIHOE ypaBHEHHME C IBYMs
NepEeMEHHbIMU. [Ipamasn Kak 2cpaguueckas unmepnpemayus JTUHENHO20 YPAGHEHUs C O08YMs
nepemennvimu. lloHstue cucrembl ypaBHeHuW. Pemenue cucrembl ypaBHeHU. MeTobl
pEIIeHUs] CUCTEM JIMHEHHBIX YpaBHEHUH C IBYMsI MIEPEMEHHBIMU: epaduueckull Memoo, memoo
C0JHCeHUs], METOJT TOICTAaHOBKU. Cucmembl TUHEUHbIX YPABHEHUI ¢ NAPAMEMPOM.
HepaBencrBa. YwucinoBbie HepaBeHcTBAa. (CBOMCTBa 4YHCIOBBIX HepaBeHCTB. [IpoBepka
CIpPaBEIMBOCTH HEPAaBEHCTB IMPH 3a/JaHHBIX 3HAYCHMSIX TMEpeMeHHbIX. HepaBeHCTBO cC
nepemeHHoil. Ctporue u HecTporue HepaBeHCTBa. (OOracmb onpedeneHusi HepaseHCcmed
(obnacme donycmumvlx 3naveHull nepemeHnnot). Perenne mMHEHHBIX HepaBeHCTB. KeaopamHoe
HepageHcmeo u e2o peuienus. Pewenue keadpamuvix nepagenHcms: uUCno1b308anue C80UCMs U
epaghuxa KeaopamuuHou @QyHKYuu, Memoo UHMepB8anios. 3anucb peuieHus KeaopamHo2o
Hepagencmaa. Pewenue yenvix u OpoOHO-payuoHaIbHbIX HEPABEHCE MEMOOOM UHMEPBAILO8.
Cucrembl HepaBeHCTB. Cucmemvl Hepagencmeé ¢ O00HOU nepeMeHHoU. Pewenue cucmem
HepageHcme ¢ OOHOU NepeMeHHOU. TUHEHbIX, Keaopamublx. M300padcenue pewieHus cucmemsl
HepageHCcma Ha YUCI080U NPAMOLL. 3anuco peueHus cucmemol HepaseHCms.

DOyHKIUH

Iousitne pyHkumu. /Jexapmogvl koopounamel Ha niockocmu. Popmuposanue npeocmasieHul
0 MemanpeoMemHoM NoHamuu «koopournamoly. Cnocobwl 3a0anusi QYHKYUL. AHAIUMUYEeCKUl,
epaghuuecknii, TabmuuHbld. ['paduk dyakuuu. [Ipumepbl GyHKINNA, MOTyYaeMbIX B MPOIECCE
UCCIIEIOBAaHMSl PA3JIMYHBIX PEAIbHBIX MPOLECCOB M pPEUIeHUs 3ahay. 3HayeHue (YHKLUUU B
touke. CBoiicTBa (hyHKIMIA: 00JIACTh ONpeAeTIeHNs, MHOXXECTBO 3HAUYCHUH, HYIH, TIPOMEXYTKU
3HAKOTIOCTOSIHCTBA,  YE€MHOCMb/HeUémHOCMb,  TIPOMEXYTKH  BO3pacTaHWs W yOBIBaHHA,
HauOosblllee W HauMeHbllee 3HaueHusa. HccnemoBanwe Qynkuun 1o e€ rpaduky.
IIpeocmasnenue 06 acumnmomax. Henpepuvienocms gyukyuu. Kycouno 3a0annvle gyuxyuu.
JIuneiinaa ¢ynaknusa. CpoiictBa u rpaduk JIuHEHHOW (YHKIMH. YTIOBOH KO3(PPUIHMEHT
npsimoit.  Pacronokenue rpaduka nMHEHHOM (QYHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO

koa(duimenta u cBoOogHOTO wieHa. Haxooicoenue koaphduyuenmos nunelnol GyHkyuu no



3A0AHHBIM YCIOBUAM: NPOXOJCOCHUE NPAMOU Yepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU,
npoxodicoeHue npAMoU 4epe3 OaHHYI0 MOUYKY U NApaelbHO OGHHOU NPSAMOU.

KBaapatuunas ¢ynknusa. CpoiictBa u rpaduk KBaapaTuyHo GyHKIHH (11apadoJibl).
Ilocmpoenue epaghuxa xeaopamuunou GpyHxyuu no moukam. HaxoxxnaeHue Hyne KBaapaTUIHON
GYHKIUHM, MHOJMCECmea 3HAYeHUll, NpPOMEdCYMKO8 3HAKONOCMOSHCMEd, NPOMENCYMKO8
MOHOMOHHOCIU.

OopaTHas nponopunoHajabHOCTb. CBolicTBa QpyHKIMU. [ nmepboa.

I'paduxu pyukumii. /lpeoobpazosanue epaguxa ¢pyuxyuu y = f (x) o1 nocmpoenus epagpuxos
@ynxyuii suoa y = af (kx + b) + c.

IHocaenoBareqpHocTH M mporpeccuu. YucioBas nocienoBaTenbHOCTh. [IpuMepsl YMCIIOBBIX
MocJIeI0BaTeIbHOCTEH. beckoHeuHble mocaea0BaTeIbHOCTH. AprudMeTraeckast mporpeccus u eé
cBoiicTBa. ['eomerpuueckas nporpeccus. QPopmyna obuje2o yieHa u CyMmvl N NEPEbiX UleHO8
apugmemuueckotl u ceomempuyeckoli npoepeccuil. Cxooaumasics 2eomempuyecKas npoepeccus.
PemieHue TeKCTOBBIX 3124

3agauu Ha Bce apumMeTHyecKHe JeiicTBUsl. PelieHne TEKCTOBBIX 3a/ad apu(PMETHUYECKUM
crocobom. Vcnonbp3oBaHue Tabnuil, CXeM, YepTEeKeH, PYrux CPeACTB MPEACTaBICHUS JaHHBIX
IIpU PEILICHUH 3a/1a4.

3agaun Ha NOKYNKH, JABUKEHHE M PadoTy. AHAIU3 BO3MOXHBIX CHUTYyallUd B3aUMHOTO
pacroiokeHus: 00BEKTOB MPHU UX JIBIXKCHUH, COOTHOIICHHUS 00BEMOB BBIMOIHAEMBIX PabOT Mpu
COBMECTHOI1 pabore.

3agaum Ha YacTH, J0JIU, NPOLEHTHI. Penienue 3a1au Ha HAXOK/EHUE YAaCTH YMCia U Yucia 1o
ero yactu. Pemienue 3a1a4 Ha NpoLEeHThI U 10Ju. [I[puMeHeHre nponopuui npy pelieHny 3a1ay.
Jloruyeckue 3agaumn. Perienue noruueckux 3anad. Peuwienue no2udeckux 3a0ai ¢ NOMOWbIO
epaghos, mabauy.

OcHoOBHBbIE MeTOAbI pelleHHs] TEeKCTOBbIX 3aJau: apupMETHUECKUN, anreOpanyecKui,
nepebop BapuaHTOB. [lepsuunvie npeocmagieHusi O Opyux Memooax peuwleHus 3a0ay
(ceomempuueckue u epaguyeckue mMemoobwl).

CraTucTHKa ¥ Teopusi BepPOSATHOCTE

Cratucruka. TabnuyHoe u rpaduveckoe MpeAcTaBlICHUE AAHHBIX, CTOJIOYATHIE U KPYrOBBIC
auarpamMmbl, Tpadukd, MPUMEHEHHE IuarpaMM W TpaduKOB JUIsl ONMUCAHUS 3aBHCUMOCTEH
peabHBIX BEJIWYMH, U3BJIIeUeHHE HHQOpMaluu U3 TaOdul, JguarpaMM U TpaduUKOB.
OnucarenbHble CTATHCTUYECKUE TMOKA3aTEeNU YMCIOBBIX HAOOPOB: cpenHee apudmeTrnyeckoe,
Meouana, HauOoJbIllee U HAaUMEHbIIee 3HaUeHUS. Mephl paccewBaHUs: pa3Max, ducnepcus u
cmanoapmuoe omxkiaonenue. CiydailHas W3MEHYMBOCTb. V3MEHUMBOCTH NpU H3MEPEHHSX.
Pewarowue npasuna. 3axonomepnocmu 6 usmeHUUBbIX ETUUUHAX.

Cayuaiinble co0bITHsA. ClilydaifHbIe OIBITHI (IKCIIEPUMEHTHI), JJIEMEHTApHBIC ClydalHbIC

coObITHsL  (ucxoabl). BepostHocTH 2neMeHTapHBIX  coObITMi. CoOBITHUS B CilydalHBIX



HKCHEPUMEHTaX U OJAronpUsATCTBYIOIIKE 3JEMEHTapHble cOoObITHsA. BeposTHOoCTH ciydalfHBIX
coObITH. ONBITBL € PaBHOBO3MOXKHBIMU  3JIEMEHTapHbIMH  coObITHsIMH.  Kiaccuyeckue
BEPOSTHOCTHBIE OIBITHl C HCIIOJIb30BAHUEM MOHET, KYOUKOB. [Ipedcmasnenue codvimuii ¢
nomowvio ouazpamm dinepa. IIpomusononodicuvie codvimus, obveounenue u nepeceuenue
coovimuu. Ilpasuno cnoxcenus eepoamuocmei. Cnyuaunviti  6vi60p. I[Ipedcmasnenue
sKchepumenma 6 e6ude Oepeea. Hezasucumvie codvimusa. YmHooiceHue eeposimHocmer
Hezasucumvlx codovimui. Ilocredosamenvuvie Hezasucumvle ucnvimanus. llpencraBieHue o
HE3aBUCUMBIX COOBITHSX B )KHU3HU.
JIeMEeHTbl KOMOUHATOPUKM. [Ipasuno ymHodceHus, nepecmamosKu, ¢Hakmopuan 4ucid.
Couemanus u uucno covemanuu. Popmyna yucia covemanuii. Tpeyeonvrux Iackans. Onvimei ¢
OONLUUM YUCTIOM PABHOBOZMONICHBIX INEMEHMAPHLIX coObimull. Beiuucienue eeposmuocmeti 6
onvIMax ¢ npumeneHuem Komounamopuvix gopmyn. Ucneimanus bBepuynnu. Yenex u neyoaua.
Beposmnocmu cobvimuii 6 cepuu ucnoimanuu bepuynnu.
Cay4aiinble BeJIHYHHBI. 3HAKOMCMBO CO CAYYAUHLIMU GEIUYUHAMU HA NPUMEPAx KOHEeUHbIX
Ouckpemuuvlx  cayuaunvix  eenuuuH. Pacnpedenenue eepoamnocmeu. Mamemamuyeckoe
odrcudanue. Ceolicmea mamemamuyecko2o odxcuoanus. Ilonamue o 3aKone OOAbUWUX HUCEN.
Hzmepenue seposmuocmeil. Ilpumenenue 3akona 60abuux ducen 8 COYUOI02UU, CMPAaxo8anul, 6
30pasooxpanenuu, obecnevenuu Oe30nACHOCMU HACENeHUs 8 YPEe3BbIYAUHbIX CUMYAYUSIX.
COAEPKAHUE KYPCA TEOMETPUHU B 7—9 KJIACCAX
Harnsaanas reomerpus. Harsiinele npenctaBieHHss O HNPOCTPAHCTBEHHBIX (urypax: Kyo,
napajyieNienunen, mpu3Ma, nupamuaa, map, cdepa, KoHyc, IwuHAp. M3o0paxeHue
MIPOCTPAHCTBEHHBIX  (uryp. [Ipumepbl  ceyeHHId. MHOrorpaHHUKH. [IpaBuibHBIE
MHOrorpaHHuku. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, HHWIMHApPAa U KoHyca. [loHsTue
00béMa; enuHUIb 00BEMa. OOBEM IPSIMOYTOIBLHOTO MapajUieenuneaa, Kyoa.
I'eomerpnueckne gurypsol. [Ipsvsie u yriuel. Touka, npsamas, miockocts. OTpe3ok, Jiyd. Yrod.
Bunsl yrnos. BeprtuxkanbHele M CMeEXHbIe yrubl. buccekrpuca yrma. IlapamienbHble u
nepecekatomuecs mnpsmble. lleprnenaukynspHble npsMble. TeopeMbl O HapalIeIbHOCTH H
NEPNEHIUKYJIAPHOCTH HpsiMbIX. [lepneHaukynsp u HakiaoHHas K mpsaMod. CepenuHHBIN
NEePIEHIUKYISAp K OTpe3Ky. ['eomerpuueckoe MecTo Touek. CBoOiicTBa OMCCEKTPUCHI yriia U
CepeIMHHOTO TEepPHEeHIUKYIsIpa K OTpe3Ky. TpeyroipHuk. BpicoTa, menmaHa, OuccekTpuca,
CpelHsis IMHUS TpeyrojbHuKa. PaBHOOEIpeHHbIE U PaBHOCTOPOHHUE TPEYTOJIbHUKU; CBOICTBA U
IPU3HAKU  PABHOOEIPEHHOro  TpeyroibHMKA. IIpu3Haku  paBeHCTBA  TPEYrOJIbLHUKOB.
HepaBenctBo TpeyrosbHuKa. COOTHOIIEHHS MEXIYy CTOPOHAMM M YIVIAMH TpPEYTOJIbHHKA.
Cymma yrioB TpeyrojbHuka. Baemnue yribl TpeyrosnbHuka. Teopema ®aneca. IlomoGue
TpeyroiabHuKoB. [IpusHaku nomobust tpeyroiabHukoB. Teopema Iludaropa. Cunyc, Kocunyc,
TAHT€HC, KOTAHM€HC OCTPOro yria MNpsIMOYrOJIbHOTO TpeyrojibHuka W yrioB ot 0 go 180°;

IIPUBEICHUE K OCTpOMYy yriy. PemeHue mNpsMOYTrolbHBIX TpeyroiabHUKOB. (OCHOBHOE



TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMyIbl, CBA3BIBAIOIIME CUHYC, KOCHUHYC, TAaHIEHC,
KOTaHI'€HC OJHOI0 M TOTO K€ yria. PemieHue TpeyrojJbHHUKOB: TeOpeMa KOCHHYCOB M Teopema
CHHYCOB. 3amMeuaTejbHble TOUYKH TpeyrojabHuka. YereipéxyronpHuk. [lapamiemorpamm, ero
cBOicTBa U mpu3Haku. [IpsMoyronsHuK, KBaapaT, poM0O, UX CBOMCTBa M Hpu3Haku. Tpanerus,
CpenHsisi JIMHUS Tpaneuud. MHoroyronbHUK. Bblnykiabie MHOroyroibHukud. Cymma yrioB
BBIIYKJIOTO MHOroyrosibHHKa. IIpaBunbHble MHOroyroiabHuku. OKpyxkHOCTh U Kpyr. [lyra,
xopaa. Cekrop, cermeHT. LleHTpanbHbIN yros, BIUMCAaHHBIA Yroj, BEIMYMHA BIMCAHHOTO YyrJja.
B3anMHoe pacniosioxeHue npsiMoi U OKpYKHOCTH, IBYX OKpyxHocCTeil. KacarenpHas u cexymias
K OKPYKHOCTH, HMX CBOWCTBa. BrnmcaHHble M ONHUCAHHBIE MHOTOYrOJIbHUKU. OKpPY>KHOCTD,
BIIMCAHHAS B TPEYrOJIbHUK, U OKPYKHOCTb, ONMCAHHAs OKOJIO TPEYroJIbHUKA. BrucaHHblE U
ONHCAaHHBIE OKPYXKHOCTU IPaBMWJIBHOIO MHOTOYTOJbHHKA. ['eomeTrpuueckue mnpeoOpa3oBaHMUsL.
[Tonstue o paBenctBe ¢uryp. Ilonarue o nBWKEHMU: OceBasg M IEHTpaJibHas CHUMMETPHH,
napajieNibHelid epeHoc, nmoBopot. IlonsaTue o momobum ¢uryp m romoreruu. IlocTpoenus c
IIOMOUIbIO LIMPKYJIA U JuHEHKU. OCHOBHBIE 337jaul Ha IOCTPOEHUE: JIEJICHUE OTPE3Ka IMOIMO0JIaM;
IIOCTPOEHUE YIJa, PABHOIO JAHHOMY; IIOCTPOCHHE TPEYroJbHUKA II0 TPEM CTOpPOHAM;
MOCTPOCHHUE MEPIICHIUKYIIAPA K MPSIMON; MOCTPOCHHUE OUCCEKTPUCHI YIiia; AeJIEHUEe OTpe3Ka Ha 7
paBHbIX 4acTei. PemieHue 3amady Ha BBIUMCICHUE, JOKA3aTelIbCTBO M IIOCTPOCHHUE C
HCTIOJIb30BAaHUEM CBOMCTB M3YyUEHHBIX (pUTYD.

HN3mepenue reoMerpuveckux BeJauuMH. JinHa oTpe3ka. PaccTosHME OT TOYKH 10 MPSMOM.
Paccrosinne wmexny napamensHeiMM - OpsaMbiMH.  [lepumerp MHoroyronbHuka. JlnuHa
OKPY>XKHOCTH, YMCJIO T; JUIMHA IYTH OKPYKHOCTH. ['pamycHas mepa yriia, COOTBETCTBUE MEXKIY
BEJIMYUHOM LEHTPAJIBHOIO YIVIA M JUIMHOM AYrM OKPYKHOCTH. IloHsATME momamy IIOCKUX
¢uryp. PaBHOCOCTaBieHHbIEe U paBHOBenukue ¢Gurypsl. [lnomane npsmoyronasHuka. [lnomanu
napajuiejorpamma, TpeyrojbHHKa U Tpaneuuu. [lnomans MHOroyroneHuka. Ilnomans kpyra u
wiomaab cekropa. COOTHOIIEHHE MEXAY IUIOIAAsIMU MOJOOHBIX ¢uryp. Pemenue 3amad Ha
BBIUMCIICHHUE U JI0KA3aTEIBCTBO C MCIOIb30BAaHUEM H3YyUEHHBIX (POPMYIL.

Koopaunartel. YpaBuenue npsmoin. Koopaunatel cepenusbsl otpe3ka. dopmynia paccTOSHHS
MEXIy BYMsl TOUKaMU IIJIOCKOCTH. Y PABHEHHE OKPY>KHOCTH.

BekTopbl. [lnuHa (Momynb) BekTopa. PaBeHcTBO BekTOpoB. KosuinHeapHbIE BEKTOPHI.
Koopaunatsl BekTOpa. YMHOKEHHE BEKTOpAa Ha YHUCIO, CYMMa BEKTOPOB, Pa3l0KEHUE BEKTOPa
0 JIBYM HEKOJUIMHEAapHbIM BeKTopaM. CKaJIIpHOE MTPOU3BEIEHNE BEKTOPOB.
TeopeTuko-MHOKeCTBEHHbIE OHATHA. MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3aJJaHUE MHOKECTB
NEPEUYHCICHUEM 3JIEMEHTOB, XapaKTepUCTHUECKUM cBoicTBOM. IloamHoxxecTBo. OObEeIMHEHNE
U [IEPECCUCHUE MHOKECTB.

DuieMeHThI Joruku. Onpenenenne. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. JloKa3aTenbCTBO OT

npotuBHoro. Teopema, oOparHas panHoi. [lpumep wu  koHTprnpumep. Ilonstue o



PaBHOCUJIIBHOCTH, CJIICAOBAHHU, yr[OTpe6JIeHI/I€ JJOTHYCCKHUX CBA3OK eciu ...,

moJbKo 6 mom cjiydae, JJOTHYCCKUC CBA3KU U, UJIU.

mo ..., 6 mom u

I'eomeTpust B ucropuyeckom pazpurun. Ot 3emiemepus k reometpun. [ludarop u ero nikona.

®anec. Apxumen. [loctpoeHne nmpaBWIbHBIX MHOTOYTOJBHUKOB. Tpucekuus yria. KBaaparypa

Kpyra. Y asoenue kyba. Victopus uucna m. 3onotoe ceuenue. «Hauana» EBknuna. JI. Diinep. H.

. JloGauesckuii.

Hcropuss  nmsaToro

HOCTYJIaTa.

N300pereHue

MEeTOo/a KOOpJWHAT,

MO3BOJISIIONIETO TIEPEBOJANTh T€OMETPUYECKHE OOBEKThl Ha s3bIk anreOpel. P. [Jlekapt u I

CDepMa. HpI/IMepBI PA3JIMIHBIX CUCTCM KOOPAWHAT HA INIOCKOCTH.

TemaTn4eckoe IJIAHUPOBAHUE

AJITEBPA

(24 B Henxen0) 8 KiIace

Ne Ne Tema ypoka Kous-Bo | XapakrepucTuka 0CHOBHbIX BU/I0OB
YPOK | MyHKTa 4acoB JesiITeILHOCTH
a
I'naBa I PaunonajibHble BbIpAsKEHHUs
1 PanmonanbHbIE BBIpAXKEHUS 1 - OCHOBHOE CBOICTBO JpOOH; - 3HATh
MpaBuUiIa CIIOKEHHUST W BBIYUTAHUS
2 OcHoBHOE cBOHCTBO anreOpanyeckoid | 1 Apobeil ¢ OAUHAKOBBIMU U Pa3sHBIMH
npo6u. Cokpamienne apobeit 3HAMCHATEISIMH; 3HATh MpaBUIIa
3 CrokeHue U BEIYATaHHE 1 YMHOXKEHHMA M JIENCHHA  APOOEid.
alreGpanyecKux Apooeil ¢ -yMETh HAXOJUTh JOMYCTHMBIE
OJIMHAKOBBIMHY 3HAMEHATEISMU. SHa4YCHUA [EPEMEHHOI; -YMCTh
4 Bakperienue no teme: «Cioxenne u | 1 COKpaIaTh APobH Mocie pasnoKeHus
BBIYUTAHUE APOOEH C OIMHAKOBLIMH Ha  MHOJKHTCINM  HHCIUTCT M
AHAMEHATEIAMIDY 3HAMCHATEIIS ;- BBIMIOJIHATh JICHCTBUS C
5 CrnoxxeHue 1 BEIYUTAHUE 1 anreOpamecKuMy ApodAMH; )
anreOpandecKux Apodei ¢ pasHbIMU yrporark BbIPKCHHA ¢
SHAMCHATEIISIMIL anreOpanuecKuMu Jpo0sMu; -CTpOHTH
6 KonTpoabHas pabora 1 rpaduk 0OOpaTHO MPOMOPIHOHATLHON
Ne 1 mo Tteme «Croxkenne n byt 1 CDOpMyHHpOBan
BbIUMTAHHE AJre0panvecKux apoodeiny OCHOBHOC  CBOHCTBO  paltHOHATIBHOM
7 AHanu3 KOHTPOJIBHOH pabOTHI 1 Apodu  m HPHMEHATL - €ro. U
VMHOKeHHE ApoGei peoOpa3oBaHus APOOeCH.
8 YMHoO)eHHUe qpobeili, Bo3BeaeHue npodu | 1 BbImonaTs  crioxkente,
B CTEHCHL BBIYHTAHHE, YMHOKEHHE 1 JCNeHHue
Jlenenue npobei palMOHANBHBIX — JOpo0Oel, a Takxke
9 IIpeobpaszoBanme parOHATBHBIX 1 BOSBeHeHHEHp 00H B CTCNCHS.

BHIDKCHMIA npeo6pa3OB;II{r;1(;{HHHTB pauplsglizﬁ:::i

10 ]%fliﬁ)oeilézlzlzB}g;pﬁfg;f;f}lﬁ;eg:. 1 Bmpga;KeHnﬁ, ZI0Ka3BIBATD Tom{ec_TBa.
- HaTh cBoiicTBa QyHKIUHN Yy = k/X,
T 3a1<p]:§§ 2:;:13?;‘61\462 T rae k # 0, u ymetb cTpouTh €€ rpaduk

«[IpeobpazoBaHue parHoOHATLHBIX
BBIPAKCHUN.
12 OyHKIHS 1
y =— U ee rpaduk.
X




13 KontpoabsHnas padora Ne2 no teme | 1
«PaumnoHaJbHbIE APOOH.
T'nasa Il KBaapatHble KOpHU
14 AHanmu3 KOHTPOIBHON pabOTBHI. 1 3Harh: - onpe/eneHIe
PaHI/IOHaHBHBIe yucJia. apI/I(I)MCTI/I‘IeCKOFO KBaApaTHOI'O
15 Ksanparnslie kopau. Apudmernyeckuii | 1 KOPHSI; - CBOHCTBA apH(METHYECKOrO
KBaIPATHBIH KOPCHb. KB3aJPaTHOTO  KOPHA.  YMEThb: -
16 VpaBHeHHe 1 MIPUMEHATh CBOWCTBa
2 =a apuMETHIECKOTO KBaJ[paTHOTO
17 Dynxums 1 KOPHSI N K peoOpa3oBaHUIO
BBIDOKEHH; - BBIYUCIATH 3HAYCHUS
y= Jx uee rpadux. [puBOAKTE MpUMEPHI
18 KBanpatHslif kopeHs u3 npoussenenus | 1 HppaLHOHAIBHBIX YHUCET,
U 1podu. pacrio3HaBaThb ~ palMOHANbHBIE  H
KBasipaTHbIl KOPEHb U3 CTETICHHU. UppalMoOHalbHbIE YHMCIIa; M300pakaTh
19 Konrpoabnas padora Ne3 no teme | 1 qMCIa  TOUKAaMH  KOOJMHATHOH
«KBagpaTHBIii KOPeHB U €ro npsMoii.  Haxomute  necsaTUdHBIE
CBORCTBAY OpuOMKEHUS — palMOHAJBHBIX U
20 BoiHeceHrne MHOXKUTEINS 32 3HAK 1 VPPALMOHATIBHBIX HHCCT, CPaBHUBAT
W YIOOpSAAOYMBATH ACHCTBHUTEIHLHBIC
KOpHsl. BHECEHHE MHOXKHTEIA 110/} qucia. OnwuceiBaTh MHOECTBO
3HAK KOpHAL. JEHCTBUTENBHBIX YHCeII.
21 IIpeobpasoBanue BbIpasKeHNA, 1 Hcnonb30Bath B MHCbMEHHON
COJIEpKAIMX KBAJIPAaTHBIE KOPHH. MaTeMaTH4YecKoil peun 0003HaYeHUs U
22 [IpeoOpa3zoBaHue BeIpaKEHUH, 1 rpaduyueckre n300paskeHNsT YHCIOBBIX
coAepIKallluX KBaJpaTHbIE KOPHHU. MHOCCTB, TCOPETUKO
BBIIOJHEHNUE VIPAKHCHHIL. MHOECTBEHHYIO CHMBOITUKY.
23 KonTpoabnasi pa6ora Ned mo teme | 1 dopmypoBaTh Olpe/C/ICHHE
. KBaJpaTHOTO KOpHS M3  4YHCIA.
«IIpeoOpa3oBaHue BbIpasKeHUH, =
Hcnonp3oBarh rpaduk QyHKIHHA y =
COACPKAMMNAX KBAAPATHRIC X’ U HAxXOKJECHHS KBaJPaTHBIX
KOPHUY. KOpHEH. Brluucniate TOUHBIE U
OpUOIDKEHHbIE 3HAUY€HWS KOPHEH,
UCTIONIB3YSI ~ TpU  HEOOXOIMMOCTH
KaJbKYJIATOpP;  MPOBOJHUTH  OLCHKY
KBaJpaTHbIX KopHeW. Jloka3bIBaTh
CBOIICTBa apupMeTHIEeCKIX
KBaJpaTHbIX KOpHEH; NMPHUMEHSITh HUX
JUIs1 TPpeoOpa30BaHusl BEIPAKECHHH.
Bpluncnars 3HAauY€HHS  BBIPAKEHUH,
COJIepKAIlMX  KBaJpaTHbIE KOPHH;
BBIpaXKaTh nepeMeHHbIC u3
TFEOMETPUYECKUX U (PU3HUYECKHUX
¢dopmyn. HccnemnoBaTh  ypaBHEHUE
BHIa X = @ , HaXxOJUTh TOYHBIE M
npubIKeHHbIE KOpHU 1ipu a > 0
I'nasa III. KBajapaTHble ypaBHeHUs
24 Henounnble kBagpaTHbie ypaBHeHus. | 1 Pemrate  kBajgpaTHbIC  ypaBHCHUS.
25 Pewienue kBanpaTHbIX ypaBHEHUN 1 Haxomuts noa60poM KOpHH
BBIJICJICHUEM KBaJIpaTa JIBY4JICHA. KBaJApaTHOro0 ypaBHCHUSA, HCHOIb3Y:
26 @opMyiia KOpHER KBaIpaTHOIO 1 TeOpEMY Buera. Hccnenosarp
ypaBHEHHS KBaJpaTHbIC ypaBHEHUS o
27 Pertenuie 3aga4d ¢ mOMOIIBIO 1 JIMCKPUMMHAHTY U KO3 dumenram.
KBA/IPATHBIX yPABHEHHIA. Pemiath  poOHBIE  palMOHANILHBIE
78 Teopema Brerta. 1 YPAaBHCHHA, CBOJSL PCIICHHE TaKHX
29 KonTpoasnasi pa6ora Ne5 mo teme | 1 YPABHCHHHU I PEIICHUIO JIMHCHHRIX 1
KBaJpaTHbIX ypaBHEHUH c
«KBajpaTHble YpaBHEHUSD).
MOCTIEAYIOIIUM UCKIJIIOYCHUE
30 Apodnble pauuonanbHbIe 1 IIOCTOPOHHUX KOpHEH. Pemats
YpaBHEHHSL.




31 Permenne npoOHBIX panoHanbHbIX | 1 TEKCTOBBIE  3aJaud, WCIOJIb3ys B
yPaBHEHUIA. KadgecTBe anreOpandeckol Moaenu
32 Pemrenue 3aga4 ¢ HOMOILBIO 1 KBa/IPATHBIE U IPOOHBIE YPABHEHHUSI
PalMOHAIBHBIX YPaBHEHUI
33 Pertenuie 3aga4 ¢ moMOIIBIO 1
palMOHANBHBIX YPaBHEHUH.
3akpemieHue.
34 I'padmaeckuii criocod perneHus 1
YpaBHEHH.
35 PelieHue KkBapaTHbIX YPAaBHEHUM. 1
36 KontpoasHnas padora Ne6 no teme | 1
«Pemenne 1poOHBIX
PALMOHAJILHBIX YPABHEHH .
nasa IV. HepaBeHcTBa
37 UrcioBble HEpaBEHCTBA 1 DopMynupoBaTh u JIOKa3bIBATh
38 CBoJCTBa YHCIIOBBIX HEPABEHCTB. CBOHCTBA ~ YHCJIOBBIX ~ HEPABEHCTB.
39 CIio)KeHHe U YMHOKEHHE YUCITIOBBIX 1 Vcnomb3oBath - anmapar  HEpaBeHCTB
HEPABEHCTB IUISL OLIEHKH TTOTPELIHOCTH U TOYHOCTH
40 YKCII0BBIE TIPOMEKYTKH 1 TPHOIHIKCHN. Haxonnts
41 Uucnosele npoMexKyTKU. Pemenue 1 HepecedcHue 1 0bbe/IMHeHHE
HPHMEPOB MHO’ECTB, B 4aCTHOCTH HCIOBBIX
42 Pemienue HepaBEHCTB C OJIHOM 1 NpOMEXyTKoB.  Pemats JTHHCHHBIC
IepeMeHHOi HEpaBEHCTBA, CHUCTEMBl JIMHEHHBIX
42 Peuienue HepaBEeHCTB € OJIHOM 1 HCpABCHCTB, B TOM HHCIC TEIKHX’
HepeMeHHOH KOTOpbIE 3alMCaHbl B BHUIE IBOMHBIX
43 Pemenne cucrteM HEpaBEHCTB C 1 HEPaBeHCTR
OJHOU NEPEMEHHOM.
44 KonTpoabnast paéora Ne7 mo teme | 1
«PelreHne HEPaBEHCTB C OJHOH
nepeMeHHO)
I'masa V. CreneHs ¢ 1eJbIM N0Ka3aTeaeM
45 OrnipezenieHe CTETEHU C LIENbIM 1 3HaTh oOmpelNeieHUE U  CBOWMCTBA
OTpHUILIATEILHBIM ITIOKa3aTeIEM CTCIICHU C I1CJIbIM  IIOKAa3aTCJICM.
IIpumensaTe CBOMCTBA CTENEHU C
46 Crenenb ¢ UEIbIM OTPULIATEIILHEIM 1 HCJIBIM [TOKA3aTEJIEM TPH BRIIIOTHCHHH
[HoKazareieM BBIYUCIIEHMH W IpeoOpa3oBaHUi
47 CBOICTBA CTENECHH C IEJIBIM 1 BpIpakeHui. Mcnosnb3oBate  3amuch
HOKa3aTeNeM yucen B CTaHIAPTHOM BHJAC IS
48 [IpeobpazoBaHue BBIpaKEHUH, 1 BbIPAACHIA 1 COTOCTABIICHHA
CONEIANIIX CTEMERY C NEMEM pasMepoB OOBEKTOB, IJIUTEIBHOCTH
HOKA3aTENeM MIPOIIECCOB B OKPYKAIOIIIEM MHPE.
49 3akperuienue o Teme: «CBoiicTBa 1 Hpusouirh . TTPHMEPET
penpe3eHTaTuBHON u
50 CTeHCeTHaP;;aI;?:;Mﬁ gzzazi?;ew} 1 Hepenpe3eHTaTHBHOM BBIOOPKH.
— Uzenekars wHbOpMaLWo H3 TaOIUI
51 3akpernienue no teme: «Cranpapteiii | 1 qACTOT H‘i) P OPraHH30BBIBATS
BHJL quCIay. H?,HFOTOBKa K vH(pOpPMAINIO B BUAE TaOJWIl 4acToT,
KOHTPONKLHOU pabore. CTPOUTH WHTEPBAJIBHBIH pAn.
52 KonTtpoannas padora Ne 8 «Ctrenenn | 1 M CIIONB30BaTh HACISLIHOS
C UCJIbIM IOKA3ATETEM IpeacTaBlICHHE CTaTUCTUYECKON
53 COop u rpynnupoBka 1 uH(OpPMALMK B BHIE CTOJOYATHIX H
CTATUCTHYCCKHNX JTAHHBIX. KpPYroBpIX  JIUarpamM™, IIOJIMTOHOB,
54 Harnsanoe npeacraBieHue 1 TUCTOrPaMM
CTaTHUCTUYECCKOU MH(DOPMAIIHH.
55 Pa3nuynble criocoObl HATISIAHOTO 1
MIPEJCTABICHUS CTATUCTUYECKOU
nH(OpMaLIUH.




56 3akpermnenue no teme: «Harmsanoe | 1
MIPE/ICTABJICHUE CTATUCTUYECKOU
UHGOpMALIUNY.
57 0O0001IeHne o TeMe: «IDIEMEHTHI 1
crtatuctuku». [lonroroBka k
KOHTPOJIbHOM padoTe.
58 Kourpoabhast pa6ora Ne9 1
«JIeMEHTBI CTATHCTHKH.
59 AHanm3 KOHTPOJIBHOH paboTHI 1
O06006menue mo teme: «CTeneHb MeabIM
noKasaresieM. DIIEMEHThI CTATHCTHKU
IToBTOpeHune — 9 yacos.
60 ParonaibHbie ApoOH. 1
61 KBagparHbie KOpHH. 1
62 KBajipaTHbIe YypaBHEHHUSI. 1
63 Pemenue 3anau ¢ moMoIIbIO 1
COCTaBJICHHS KBAJIPATHBIX YPABHEHUI
64 HepaBeHcTBa 1
65 CTeneHsb C MeTbIM MOKa3aTeIeM 1
66 [TonroToBka K KOHTPOJILHOH padoTe 1
67 HTorosasi KOHTpPoJIbHas1 pabora.
68 AHanu3 UTOrOBOW KOHTPOJIBHOU
paboTEHL.
I'EOMETPUSI
(1 4 B Hees110) 8 KJIace
No Tema ypoka Komn-Bo XapakTepucTruKa OCHOBHBIX BUJIOB
ypoKa 4acoB NIeSATEILHOCTH YUCHUKA (Ha ypOBHE
y4eOHBIX JICHCTBHUI)
I'maa V. YETBIPEXYT'OJIbHUKHU
1 1 OOBSACHSTS, 4TO TaKoe JIOMaHas,
MHOroyroiasHuK. BeITyKIIbIi MHOTOYTOJIPHHUK, €70 BEPIIWHBI, CMEKHBIE
MHOT'OYTOJIbHUK CTOPOHBI, JHAaroHa W, W300paxaTb U
UeThIpexyroJbHUK pacrmo3HaBaTh MHOTOYTOJIbHUKH Ha
2-3 [Tapannenorpamm 2 YyepTexkax; IMOKa3bIBaTh 3JEMEHThl MHOTO
CBoiicTBa ¥ MPU3HAKU YTOJIbHUKA, €r0 BHYTPEHHIOIO U BHEIIHIOKO
rapajiesorpaMma obnactu; (QopMynHpOBaTH OIpeneTIcHHE
4 Tpanenust BBITTYKJIOTO MHOTOYTOJIbHUKA; H300paxaTh
5 Teopema Daneca. Y pacrio3HaBaTh BBINMYKJIbIE U HEBBIMYKIIbIE
6 3ajaun Ha MOCTPOEHUE HUPKYJIEM U MHOTOYTOJIBHUKH;  (hOpMYIMpOBaTh |
JIMHEUKOIA. JIOKa3bIBaTh YTBEPKJECHUS O CYMME YIJIOB
7 TIpSAMOYTObHIK 1 BBITTYKJIOTO MHOTOYTOJIbHUKA U CyMME €TO
Pom6 1 KBajpaT BHEIIHUX  YIJIOB; OOBSACHATh, Kakue
8 OceBas U LICHTpalbHAsl CUMMETPUU CTOPOHBI (BEPIIMHBI) UETHIPEXYTONbHUKA
9 KOHTPOJIBHASI PABOTA Nel Ha3bIBAOTCS MIPOTUBOIOJIOKHBIMU;
«HeThIpexyroJIbHUKNY opmyHpoBaTh OnpeaeICHUA
napajieraorpamma, Tpanemuu,
paBHOOEAPEHHOM U NPSIMOYTOJIbHOMN
Tpameuui, MpsSIMOYTroJbHHKA,  pomoOa,

KBajpaTa; H300paxkaTb M paclo3HaBaTh
3TH YETHIPEXYTOJBHUKH; (OPMYIHPOBATH
U JIOKa3bIBaTh YTBEPXKIEHUS 00 UX
CBOICTBaX M NpPHU3HAKAX; pellaTh 3aJaud
Ha  BBIUMCJIEHHME,  JIOKA3aTelIbCTBO M




IIOCTPOEHUE, CBSA3AHHBIE C dTUMHU BUAAMH
YEeTBHIPEXYTOJIbHUKOB; OOBSICHATh, KaKue
JIB€ TOYKHM HA3bIBAIOTCS CHUMMETPUYHBIMU
OTHOCHUTENILHO MPSAMON (TOYKH), B KaKOM

ciydae durypa Ha3bIBAETCS
CUMMETPUYHOM OTHOCHUTEIBHO MPSAMOU
(TOUKM) W 4YTO Takoe Och (LIEHTP)
CUMMETPUH (PUTYPBI; TPHBOTUTH TPHUMEPHI
dburyp, obnamarommx 0CeBOI
(IeHTpaIbHOM) CHUMMETpPHEH, a TaKKe
IIPUMEPBl  OCEBOM M LIEHTPAIbHOU
CUMMETPUI B OKpYy>Karoleun Hac
00CTaHOBKE.

Taasa VI TUIOIIAJTD

AHau3 KOHTPOJIBHON paboTHI. 1 OOBACHATD, KaK MPOU3ZBOAUTCS U3MEPEHUE
10 [TonsiTue miomanu ioniaaen MHOTOYTOJIbHUKOB;
MHOroyrojbHuka. Ilnomans ¢opMynupoBaTh  OCHOBHBIE  CBOWCTBa
KBajpaTa IUIOMIAJIEH M BBIBOJUTH C HX IOMOIIBIO
11 [liomane NpsIMOYTroJIbHUKA 1 dbopMynBl  TUIOMIANEH TPSIMOYTOJIbHUKA,
12 [Lnomanes napasmiesorpamMmma 1 rnapajuiesiorpamma, TPEYTOJIbHUKA,
13 ITroma s TpeyroapbHUKa 1 Tpamnenuu; GopMyIHPOBaTh U JIOKA3bIBATh
14 [Tmomaae Tpaneuun 1 TEOpEMY 00 OTHOILICHUU Iomanaeu
15 Teopema ITudaropa 1 TPEYTOJIbHUKOB, HMMEIOIIUX I10 PaBHOMY
Teopema, obpaTHasi Teopeme 1 yriay; (GopMyInMpoBaTh M JOKa3bIBATh
16 Iugaropa teopemy [ludaropa u oOpaTHyO €ii;
Pemenue 3aau Ha IpUMeHEHNE 1 BBIBOUTH hopmyiry I'epona s miommam
17 teopemsl [Iudaropa u o6paTHoit ei TpeyrojlpHuka;  pelilaTb  3a1a4d  Ha
TEOpEMBL. BBIUKCJICHHE u JI0Ka3aTeNIbCTBO,
KOHTPOJIBHAS PABOTA No2 1 CBsA3aHHBIC C Q)OpMy.HaMI/I HJIOH_IaI[eﬁ n

18 «ITnomae teopemoii [Tudaropa

I'nmasa VII. IOJOBHBIE TPEYI'OJIBHUKH-194

AHanmu3 KOHTPOJIBHOU PabOTHI. 1 OOBSACHATD TOHSATHE
19 Omnpenenenre Nog0OHBIX IIPONOPLHOHATIBHOCTU OTPE3KOB;
TPEYTOJIbHUKOB. dbopMynupoBaTh OIpeneneHus NoJ00HBIX
20 [TepBbIii mpu3HaK 1Mo100us 1 TPEYTrOJIbHUKOB u KodpduneHTa
TPEYTOJIbHUKOB. noao0ust; GopMyIHpoBaTh M JOKa3bIBATh
71 Bropoii u TpeTuii npu3HaKu 1 TEOpeMbl: 00 OTHOIIEHUM IUIOIAAEH
0J00HSI TPEYTOJILHUKOB. MOJTOOHBIX TPEYroJIbHUKOB, O MpHU3HAKaX
KOHTPOJIBHAS PABOTA Ne3 1 nonoOus TPEYroONbHUKOB, O CpeIHei
22 «IIpu3Haku mogo0us JIMHUU TPEYyrojabHUKA, O IEepPEeCceYeHUu
TPEYTOJLHHUKOB) MeauaH TPEYTOJIbHUKA, 0
AHann3 KOHTPOJIbHOM paboTHI. 1 IIPONIOPIIUOHATTBHBIX OTpe3Kax B
23 CpenHsist TMHUS TPEYroJIbHUKA 1IpAMOYTOJIBHOM TPCYroJIbHUKE;
CBOHCTBO MEJIMAHBI TPEYTOJILHHKA. OOBSACHSITH, YTO TAKOE METOJ TMOI00WS B
24 TIpONOpIMOHAIBHEIC OTPE3KH B 1 3a/a4yaXx Ha IIOCTPOECHHUE, M NPHUBOJUTH
IPSIMOYTOJIBHOM TPEYTOIbHUKE IpUMephl TMPUMEHEHHsS 3TOT0 METOa;
CHHYyC, KOCHHYC H TAHTE€HC OCTPOTO 1 OOBSICHATh, KaK MOXXHO HCIOJIb30BATh
Y yI71a PSIMOYTOIBHOTO TPEYTOMbHIKA CBOICTBa MOJOOHBIX TPEYrOJbHUKOB B
3Ha4YeHHUs CHHYCA, KOCHHYCA H U3MEPUTENIBHBIX paboTax Ha MECTHOCTH;
TaHreHca 1yis YIIoB 300’ 45° u 60° 06’B$ICH$[TB, KaK BBECTH IIOHATHEC HO}IO6I/I${
COOTHOIIEHHE MEKY CTOPOHAMH H 1 AT HPOU3BOJBHBIX buryp;
26 YIJIAMH TIPAMOYTOIBHOTO dbopMynupoBaTh ornpezesieHue u
TpeyronbanKa. Pemmenme 3aad. WJLTIOCTPUPOBATh TTOHSITHS CHHYCA,
27 KOHTPOJILHASI PABOTA Ne4 1 KOCHMHYCa W TaHI'€HCa OCTpOro yria

«[IpumeHenue mMogo0usI K peIeHUIO

MMpAMOYTOJIBHOT'O TPCYTrOJIbHHUKA,




3aau» BBIBOJUTH OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO W 3HAYEHMS CHHYCA, KOCHHYCa
u TaHreHca s yriaoB 30°, 45°, 60°;
pemaTth 3a/Ja4yd, CBA3aHHBIE C IMOA0OHEM
TPEYTrOJIbHUKOB, JUIS BBIUHCIICHUS
3HaYeHUH TPUTOHOMETPUUYECKUX (PYHKIIMMA
UCIOJIb30BaTh Tabnuiy bpanuca

I'masa VIII. OKPYKHOCTb-164

AHaiu3 KOHTPOJIBHON paboTHI. 1 HccnenoBaTb B3aMMHOE  PAcIOOKEHHUE
BzaumHoe pacrnonosxeHue npsmoi u OpsSIMON M OKPY)KHOCTH; (OPMYJIHPOBATH
OKPY’KHOCTH. OTpeJieNIeHUe KacaTeIbHON K OKPY>KHOCTH;
KacarenpHas K OKPY)KHOCTH. (GopMyIHpOBaTh U JOKA3BIBATh TEOPEMBI: O

28

I'panycHas Mepa nyru OKpy>KHOCTH 1 CBOMCTBE  KacaTelbHOM, O IIpU3HAKE

29 .
TeopeMa O BIIMCAHHOM VYTJIC. KacCcaTCJIbHOM, 00 OTpE3Kax KacCaTCJIbHBIX,

CBoiicTBa OMCCEKTPUCHI yIIa. 1 IIPOBEAEHHBIX u3 OJIHOM TOYKHU;
CepenMHHBIN NEPIEHANKYIIIP. 1 (GopMynHUpoBaTh MOHATHE LEHTPAIBHOTO
Teopema 0 TOUKE EpeceUHECHUN 1 yrjla WA  TpagyCHOW  Mepbl  JAYyru

BBICOT TPEYTOJIbHUKA. OKPY>KHOCTH, BIIMCAHHOTO yria,;

30

31 BrircanHas OKpy>KHOCTb. 1 dbopMyITUpPOBAThH U JOKA3BIBATH TEOPEMBI: O

32 OnucaHHast OKPY>KHOCTb. 1 BIIMCAHHOM  yrje , O MPOU3BE/ICHUHN

KOHTPOJIBHAS PABOTA Ne5 1 OTPE3KOB  MEPECCKAOIIMXCA  XOPA, O
«OKpPYKHOCTBY. OMCCeKTpUCEe yria M, Kak CIEJICTBUE, O

1epece4yeHnH OUCCEKTPUC TPEYTOJIbHUKA, O
CEepPEeIMHHOM NEPINEHIUKYIAPE K OTPE3KY
¥, KaKk CIeACTBHE, O IIEpPEeCceYeHUU
CEpEeIMHHBIX MEPIEHANKYJIPOB K
CTOPOHAaM TpPEYTOJIbHUKA, O NEPECEUEHUU
BBICOT TpEYrojbHUKa; (OPMYyIHPOBATH
ONPEACICHUSI OKPYKHOCTEM, BIIMCAHHON B
MHOTOYTOJIbHUK W ONHMCAHHOW  OKOJIO
MHOTOYTOJIbHUKA;  (hopMynupoBatb U
JIOKa3bIBaTh TEOPEMBI: 00 OKpPYKHOCTH,
BITUCAHHOM B TPEYTOJIbHHK; 00
OKPY’KHOCTH, ONMCaHHOU OKOJIO
TPEYrOJIbHUKA; O  CBOHCTBE  YIJIOB
BIIMCAHHOI'O YETBIPEXYIOJbHUKA; pelaTh
3a/la4 Ha BBIYMCIIEHUE, JT0KA3aTENbCTBO U
IIOCTPOEHUE, CBS3aHHBIE C OKPYXHOCTBIO,
BIIMCAaHHBIMU u ONMCAaHHBIMU
TPEYrOJIbHUKAMU U YETBIPEXYTOJbHUKAMU;
UCCIIEIOBaTh CBOWCTBA  KOH(UTypaluid,
CBSI3aHHBIX C OKPY’KHOCTBIO

33

34 AHaJIU3 KOHTPOJILHOI padoThI 1

OneHka nMCbMEeHHbIX KOHTPOJIbHBIX paﬁoT oﬁyqalomuxm mo MaTeMaTuke

OTBeT OLICHUBACTCS OTMETKOM «5», eClu:

° paboTa BBINOTHEHA TIOJTHOCTHIO;
° B JIOTUYECKUX PACCYKJEHUSAX U 00OCHOBAHUU PEILICHUS HET MPOOETIOB U OIMIUOOK;
° B PCIICHUH HET MaTEeMaTHYECKUX OMIMOOK (BO3MOXHA OJJHA HETOYHOCTh, OMUCKA,

KOTOpas HE ABJIACTCA CICACTBUEM HE3HAHUSA WM HCIIOHUMAaHUA yqe6Hor0 MaTepHana).




OTtMeTKa «4» CTaBUTCS B CIEAYIONIUX CIyYasax:

o paboTa BBITIONHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIATOB PEUICHHs HEAOCTATOYHBI
(ecmu ymeHme OOOCHOBBIBATH PACCYXKICHUS HE SBISUIOCH CICHUATBHBIM OOBEKTOM
IIPOBEPKN);

e JIOMYIICHBI OJTHA ONIMOKA MK €CTh J[BA — TPHU HEJA0UYET

e Ta B BHIKJIAQJIKAX, PUCYHKAX, YepTexkax Win rpadukax (€Ciu 3T BUABI pabOT HE SBISUIUCH
CHeIUaIbHBIM O0OBEKTOM MTPOBEPKH ).

OtmMeTka «3» CTaBUTCS, €CIIU:

e JIONyIIEHO Oojiee OJHOM OMMOKK WM OoJjiee JABYX — TPEX HEAOUYETOB B BBIKJIAJKAX,
gepTekax WM rpadukax, HO oOydaromuiicss obmamaer 00s3aTeNbHBIMH YMEHUSMU 10
IIPOBEPSIEMON TEME.

OTMeTka «2)» CTaBUTCS, €CIIU:

e JIONMYIICHBI CYIICCTBCHHBIC OIMMOKH, TMOKa3aBIIMe, YTO OOydJaromuics He o0yamaet
00s13aTeIbHBIMUA YMEHHUSMH T10 IaHHOW TeMe B TIOJTHOU Mepe.

Y4autens MOXKET TIOBBICUTh OTMETKY 32 OPUTHHAIBHBIA OTBET HA BOMPOC WIIM OPUTHHAIBHOE
pellleHrue 3aJlayd, KOTOpPhIE CBHUACTEIBCTBYIOT O BBICOKOM MAaTEeMaTHYeCKOM pa3BHTHHU
oOydaromierocs; 3a peuieHue 0ojiee CIOXKHOM 3ajjaud WJIM OTBET Ha Oosiee CIOXKHBIA BOIPOC,
MpeJIoKEHHbIE 00ydJaromeMycsi JOMOTHUTENFHO TOCE BBIMOJHEHUS UM KaKUX-THOO APYruX

3aJIaHUI.
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