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IHosicHuTEeNLHAA 3aANIUCKA

Hacrosimas pabodast mporpaMma o reoMeTpun pazpaboTaHa B COOTBETCTBUHU ¢ 3akoHOM «O0
obpazoBanuu B Poccutickoii @eaepamum» ot 29.12.2012 Ne273-D3 (cT1.32 11.7), DeaepanbHbIM
['ocynapcTBeHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM OCHOBHOT'O 00I1IeT0 00pazoBaHus (IpUKa3
MunucrepcTBa ob6pazoBanus U Hayku PO ot 17 nekabps 2010 r. Ne 1897, 3apeructpupoBano
MunucrepctBoM roctuninu Poccuiickoit @eneparuu 1 gpespans 2011 r. Ne19644 ), npukazom
MunucrepcrBa oopazoBanus U Hayku P® ot 31 nexadps 2015 r. Ne 1577 «O BHeceHMH U3MEHEHUN
B (heqiepaibHBINA TOCYIaPCTBECHHBIN CTAHIAPT OCHOBHOTO OOIIET0 00pa30BaHusl, yTBEP K ICHHBIH
npukazoMm MO u H P® ot 17 nekabps 2010r. Ne 1897», YeraBom 'BOY VP «Jluteit Ne 4,
yaeOHoro mana [bOY YP «JIumeit No41» na 2023-2024 yaeOHblit To1.

CoriacHo ®PenepanbHOMYy 0a3UCHOMY y4eOHOMY IJIAaHY Ha H3y4YeHHe MaTeMaTHKH B 9 Kiacce
oTBoAUTCs He MeHee 170 yacoB M3 pacueTa 5 4 B HENENIO, MPU ITOM pa3JelieHHe YacOB Ha U3y4YCHHE
anreOpel U TeOMETpUU cleayrolee: 3 yaca B Heneno airedpa, utoro 102 yaca; 2 yaca B HEIEINIO
reoMeTpuu, uToro 68 yacor. B 9 kmacce: 3u B Henento — anredpa, 249 B Hepeno —reomerpus. Beero 170
qaca.
YMK:

Aranacsa JI.C, Byry3os B.®., Kagomues C.K. u np. ['eomerpus 7-9. — M.: IIpocsemenue, 2014.

W3ydyeHue reoMeTpuM Ha CTYNEHU OCHOBHOIO OOIIEro oOpa3oBaHMsI HAIPaBIEHO HA JOCTUKEHHE
CIEYIOLIUX LeJIei:

-OBJIa/IeHHEe CHCTeMOH MaTeMAaTH4YeCKMX 3HAHMH M yYMeHH#, HEOOXOIUMBIX JJIsl NMPUMEHEHUS B
MPAKTUYECKON JAEITeTbHOCTH, H3yYEHHS] CMEKHBIX AUCLMILINH, IPOIOJIKEHHS 00pa30BaHuUs;

-HHTE/UIEKTyaJlbHOe pa3BuTHe, (OPMHUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOIMMBIX UYEIOBEKY ISt
MOJIHOLICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MaTEeMAaTUUYECKOUN JESATENbHOCTH: ICHOCTU U
TOYHOCTH  MBICIM, KPUTHUUYHOCTH  MBILUICHUS, MHTYMLMS, JIOTMYECKOTO  MBIIUJICHUS, AJIEMEHTOB
QITOPUTMUYECKON  KyJbTYpbl, MPOCTPAHCTBEHHBIX IPEACTaBIECHUH, CHOCOOHOCTH K MPEOJOJICHUIO
TPYIHOCTEH;

-¢opmMupoBaHue mpeAcTaBJeHMii 00 HIEAX M METO/JaX MaTeMaTHKU KaK YHUBEPCAIbHOTO S3bIKa
HayKU U TEXHUKH, CPEICTBA MOJCIUPOBAHNS SIBJIEHUM U IIPOLIECCOB;

-BOCIIUTAHME KYJIbTYPHl JMYHOCTH, OTHOIIEHUS K MaTeMaTWKe KaK K YacTH O0Ile4erIoBEeYeCKOM
KYJIBbTYpHbI, UTparoleil 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHH;

- Pa3BUTb IPOCTPAHCTBEHHBIE IMPEACTABICHUS W H300pa3uTENIbHbIE YMEHHS, OCBOUTh OCHOBHBIE
GakThl MU METOAbl IUIAHUMETPHUM, MO3HAKOMHUTHCS C MPOCTEHIIMMH IMPOCTPAHCTBEHHBIMU TEJIaMU U UX
CBOICTBaMH;

- MOJIYYUTh IIPEACTABICHUS O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE M O Pa3IM4HbIX
crioco0ax ux u3ydeHust, 00 0COOEHHOCTSIX BBIBOAOB M ITPOTHO30B, HOCAIINX BEPOSITHOCTHBINA XapakTep.

3agaun:

- Pa3BHThb TPOCTPAHCTBEHHBIC TPEICTABICHUS W M300pa3HTEIbHBIE YMEHHS, OCBOUTH OCHOBHBIC
dakThl M METOJbl IUIAHUMETPHH, MO3HAKOMHUTHCA C MPOCTEHIIMMHU TNPOCTPAHCTBEHHBIMH TEJIaMU M UX
CBOMCTBaMH;

- MOJIYYUTh NPEACTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHUPE U O Pa3IHMUHBIX
crocobax ux n3y4eHus, 00 0COOEHHOCTAX BHIBOJOB U IPOTHO30B, HOCSAILINX BEPOSITHOCTHBIN XapakTep;

- Pa3BUTb JIOTHYECKOE MBIIIJICHUE U pedb — YMEHHUE JIOTHYECKH 00OCHOBBIBATH CY)KJIEHHSI, IPOBOIUTH
HECIIO)KHBIE CHCTEMAaTH3alU{, NMPUBOIUTH TPUMEPHI W KOHTPIPUMEPHI, WCIOJIB30BATh PA3INYHBIC SI3BIKH
MaTeMaTHKH  (CJIOBECHBIM, CHUMBOJHMYECKHH, Tpauueckuil) I WUIIOCTPALlMM, HWHTEpIpeTalny,
apryMEHTAalliu M JOKa3aTeIbCTBa;

-copMupOBATH MPEICTABICHUS 00 M3y4aeMbIX MOHATHAX U METOAAX KaK BAXKHEUIIMX CPeICTBax
MaTeMaTHIECKOTO MOJICTTMPOBAHUS PEANTBHBIX MPOIIECCOB U SIBIICHUIA.

ILnanupyveMbie pe3VabTAThI 0CBOCHNSI YUY€0HOI0 MpeaMeTa




[Tporpamma obecrieunBaeT JOCTHXKEHHSI CIETYIONINX PE3yIbTaTOB OCBOCHHS 00pa30BaTEIbHOM MPOrpaMMBbI

OCHOBHOTO 00111eT0 00pa30BaHus:

JInuHOCTHBIE

OpzanuzayuonHnble. OPraHN30BaTh CBOE paboyuee MECTO; IUIAHMPOBATh TEKYIIYIO PadOTy; HAIICIUBATh

ce0s Ha BBINIOJHEHHE ITOCTABJICHHOW 3aJayM; OCYIIECTBIATH CAMOAHAIN3 M CAMOKOHTPOJIb Yy4eOHOMH
ACATCIIBHOCTH, COTPYAHUYATL HpU PCUHICHUUN yT-Ie6HLIX 3ala4y; BCCTHU II03HABATCIBHYIO HOCATCIIbHOCTL B
KOJUICKTHUBE.

HnmennexkmyanpHsple. yMEHUE YUCTO U OBICTPO MUCATH; TUATICKTUYECKN aHATM3UPOBATh yUeOHBINH WK

Apyroii MaTepuai; KiacCu(pULUUpPOBaTh MaTepual; 0000ImaTh; abCTparupoBaTh; BBIIEIATH ITIABHOE,
CYLIECTBEHHOE; CUHTE3UPOBaTh MaTepUall; yCTaHABJIUBATh IPUUYUHHO-CIIEACTBEHHbIE CBSI3H.
Yumamenvckue: 110J1b30BaThCs I€YATHBIMU M TEXHUYECKUMU CPEICTBAMH MaccOBOM HH(poOpMaIyH,
CJIOBapsIMH, CIPAaBOYHUKAMHU, OTJIABJICHUSAMHU, SHIUKIIONEAUSIMU YMEHHE CIIYILATh; IUTEPATYPHBIM S3bIKOM
BBIPa)XKaTh CBOM MBICIIH, I10JIb30BAaThCSI CHIEIUATIBHBIM SI3bIKOM, I10JIb30BaThC MATEMAaTUUYECKUM SI3BIKOM;
3aJjaBaTh yTOUHSIOLIME BOMPOCHL; apr'yMEHTHPOBATh; JOKa3bIBaTh; BHICTYINATh Mepe/l ayqUTOpUEH; yMEHHE
BBICIYLIMBATh BHICTYNAIOLINX; T'PAMOTHO U apT'yMEHTHUPOBAHO UM OIIIOHUPOBATD.

MeTtanpeamMeTHbie

pe2yIAMUBHbIE YHUBEPCANbHbLE Y4eOHble QetCBUsL:

- YMEHHUE CaMOCTOSITEIbHO IJIAHUPOBATh AJIbTEPHATUBHBIE ITyTH JOCTHKEHHUS 1iesiell, 0CO3HAHHO BBIOMpAThH
Hanboee 3¢ (heKTUBHBIE CIIOCOOBI peIIeHUsT Y4eOHBIX U TO3HABATEIBHBIX 3a/1a4;

- YMEHHUE OCYIIECTBIATh KOHTPOJb IO pe3yibTaTy M CIOCO0y JeHCTBHS Ha YpOBHE IPOU3BOJILHOTO
BHHUMaHUS U BHOCUTb HEOOXOUMbIE€ KOPPEKTUBBI;

- YMEHHME aJIeKBaTHO OLIEHMBAaTh MPaBWJIBHOCTh WM OLIMOOYHOCTH BBIMOJHEHUS Yy4yeOHOH 3amaum, ee
OOBEKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHS,;

- NIOHUMaHHUE CYIIHOCTH aJrOPUTMUYECKUX IPEANHUCAHUNA M YMEHHE [EHCTBOBaTb B COOTBETCTBUHU C
IIPEAIOKEHHBIM AITOPUTMOM;

- YMEHHE CaMOCTOSITEJIbHO CTaBUTh L€JIM, BBIOMpaTh W CO3/1aBaTh aJIrOPUTMbI JJIsl pEIIeHUs y4eOHBIX
MaTeMaTHYeCKUX MpodIem;

- yYMEHHE IUIAHUPOBaTb M OCYIIECTBIATH JACATCIBHOCTb, HAIPaBICHHYK0 Ha pELICHHE 3aaad
HCCIIEN0BATENBCKOTO XapaKTepa;

NO3HABAMeNbHble VHUBEPCAIbHbLE VieOHble QelicEUs.:

- OCO3HAHHOE BIIQZICHHE JIOTMYECKUMU ACHCTBUSIMM OMpEENICHUs MOHATUN, 000OIIeHHs, YCTaHOBIICHUS
aHAJIOTHH, KIacCU(pHUKAIMM HA OCHOBE CAMOCTOSITENILHOIO BBIOOPA OCHOBAHUN U KPUTEPUEB, YCTAHOBIICHHS
POIOBUIOBBIX CBS3EH;

- YMEHHE YCTaHaBIUBATH IPUYUHHO-CICACTBEHHBIC CBS3H, CTPOUTH JIOTHYECKOE paCCYXkKICHHUE,
yYMO3aK/Iro4eHne (MHAYKTUBHOE, T€AYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

- YMEHHE CO3/1aBaTh, MPUMEHATh U MPEOOPa30BBIBATH 3HAKOBO-CUMBOJINYECKHUE CPENICTBA, MOJEIN U CXEMbI
JUIS pellieHusl y4eOHbIX U MTO3HABATEJbHbIX 33/1a4;

- ¢opMHpOBaHHE M pa3BUTHE YYEOHON KOMIETEHTHOCTH M KOMIIETEHTHOCTH OOLIEro MOJb30BAaHUS B
00J1acTH UCIOJIb30BaHUs MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorui (MKT-komnerenTHOCTH);

- (hopMupoBaHKe NEPBOHAYAIBHBIX MPEACTaBICHUI 00 HAESIX M 0 METOJIaX MAaTEeMaTHKHU KaK YHUBEPCAIbHOM
SI3bIKE€ HAYKU U TEXHUKH, CPEJICTBE MOJEIMPOBAHMUS SIBJICHUN U IPOLIECCOB;

- YMEHHUE BUJIETh MaTeMaTHYECKYIO 337a4y B KOHTEKCTe MPOOJIEeMHOM CUTyallud B JPYTrUX AUCHUILIMHAX, B
OKpY>Karollen KU3HH;

- yYMEHHMEe HaxoIuUThb B pa3IMYHBIX MCTOYHUKAX HHPOPMALUIO, HEOOXOAUMYIO JJIsl pelIeHUs
MaTeMaTHYeCKUX MpoOJeM, W NPEJCTaBIATh €€ B MOHATHOW (opMe; MPUHUMATh PEUICHHE B YCIOBHSX
HETOJIHOM 1 N30BITOYHOM, TOUHON M BEPOSATHOCTHON MH(OpMaIuy;

- YMEHHE MOHUMATh U UCIOIb30BaTh MATEMAaTHUECKUE CPECTBA HATJISIIHOCTHU (PUCYHKH, YEPTEKHU, CXEMBI U
1p.) Ul WITIOCTPAIMK, HHTEPIPETALUH, apryMEHTalluu;

- YMEHHE BBIJBUTATh FUIOTE3bI IPU PEIICHUH Y4€OHBIX 3a7]a4 U TOHUMAaTh HEOOXOAUMOCTh UX ITPOBEPKU;

- YMEHHE NPUMEHATh UHAYKTHUBHBIE U J€YKTUBHBIE CIIOCOOBI PAacCyX/I€HUH, BUIETh PA3IUUHbIE CTPATETHH
penieHus 3a1ay;

KOMMYHUKAMUBHbIE YHUBEPCANbHbIE YieOHble OeUCEUsL:




- YMEHHUE OpraHMU30BbIBATH Y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO [EATEIBHOCTb C YUHUTEIEM H
CBEpCTHMKAMMU: ONPENENATh e, paclpeneisaTh GyHKINUN U POJIH YYaCTHUKOB, O0IIKE CIIOCOOBI paboThI;

- yMeHHe paboTarhb B TpyMIeE: HAXOAWTh O0OIIee peleHne MW paspenarbh KOH(PIMKTHI Ha OCHOBE
COIJIaCOBAHUS MO3ULMH U yyeTa UHTEPECOB;

- CIylIaTh MapTHEPA;

- (hopMynMpOBaTh, ApryMEHTUPOBATH M OTCTAaUBATh CBOC MHEHHE;

IIpenmerHble:

BbImyckHUK HAy4uTCs (U1 WCHOJIB30BAHUS B TIOBCEAHEBHOM JKM3HU M O00ECIEYCHHS BO3MOKHOCTH
YCIIEUIHOTO NMPOJODKEHUS 00pa3oBaHMsl Ha 0a30BOM YpOBHE U IPO(UIBHOM YPOBHE.

I'eomeTrpuueckue purypsoi

-OnepupoBath Ha 6a30BOM YpOBHE MOHITUAMHU '€OMETPUUYECKUX QUTYD;

-U3BJIEKATh MH()POPMAITUIO O TEOMETPUYECKHX (UTypax, IPEACTaBICHHYIO Ha YePTEXKax B IBHOM BUJIC;
-IPUMEHATH JJIs pEeIlieHHs 3a/lady TeOMeTpHUecKue (PaKThl, €Clid YCIOBUSA MX MPUMEHEHUS 3a/1aHbl B SIBHOU
opme;

-pelaTh 3a/1a4y Ha HaX0XJIeHHE FeOMETPHUUECKUX BEIMUYHMH 110 00pa3laM WiK alrOpUTMaM.

B noBceaHeBHO KU3HM M NIPM W3Y4YEeHUH APYTUX NPeAMETOB:

-MCIIOJIb30BaTh CBOMCTBA TI'E€OMETPUYECKUX (GUIYp Ul pelleHHs THUIIOBBIX 3a/a4, BO3HUKAIOLIMX B
CUTYalUsiX MIOBCEAHEBHOMN KU3HU, 3a/1a4 PAKTUYECKOTO COAECPIKAHMSL.

N3mepenus v BbIYMCICHUSA

-BpinonHATh M3MEpeHue IJIUH, PACCTOSIHUM, BEJIWYUH YIJIOB, C TIOMOIIBI0 MHCTPYMEHTOB Ul U3MEPEHUN
JUIMH U YIJIOB;

-IpUMEHATh  (OpMYJIBI IEepUMETpa, IUIOMAgM M o0beMa, IUIOMAAM IMOBEPXHOCTH  OTHEJIbHBIX
MHOT'OTPaHHHUKOB IIPU BBIUUCIICHUAX, KOTJja BCE JaHHBIE UMEIOTCS B YCIIOBHY;

-npuMeHsATs Teopemy [ludaropa, 60a3oBbIe TPUTOHOMETPHUECKUE COOTHOIICHHUS JUIS BBIUYMCIICHUS JUIWH,
pacCTOAHUM, IJIOIIAAECH B IPOCTEUILINX CIydasiX.

B noBceHeBHOM KU3HM M TIPU M3YYEHHH APYTUX NPeIMETOB:

-BBIYMCIIATh PACCTOSIHMSL Ha MECTHOCTH B CTaHAAPTHBIX CHUTYalMsX, IUIOIAAW B IPOCTEHINNX CilydasX,
MPUMEHSTH (OPMYITBI B IPOCTEHIIINX CUTYAIIUsIX B TOBCEHEBHOM KU3HU.

I'eomeTrpuyeckune npeodpa3oBaHus

-CtpouTth QUrypy, CHMMETPHUUHYIO JaHHOM (UType OTHOCUTEIBLHO OCH U TOUKH.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTHX NPEIMETOB:

-pacno3HaBaTh JIBU)KEHUE OOBEKTOB B OKPY’KAIOILIEM MUPE;

-pacro3HaBaTh CHMMETPUYHBIE (PUTYPBI B OKPY>KAIOILIEM MUDE.

BekTopbl M1 KOOpAUHATHI HA MVIOCKOCTH

-OnepupoBath Ha 6a30BOM YpOBHE MOHATHSIMHU BEKTOpP, CyMMa BEKTOPOB, ITPOM3BEICHNE BEKTOpA Ha YUCIIO,
KOOpPJMHATHI Ha MJIOCKOCTH;

-OnpeAensaTh NPUOIMKEHHO KOOPIUHATHI TOUKH 110 €€ N300pa’KeHHI0 Ha KOOPIUHATHOM MIIOCKOCTH.

B noBceHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:

-MCIIOJIb30BaTh BEKTOPBI JJIS PELICHMs] NMPOCTEHIIMX 3a/lad Ha OINpPEAEICHHE CKOPOCTH OTHOCHUTENBHOIO
JIBUKEHMUSL.

Hcropus MaTeMaTHKHU

-OnuchIBaTh OTJENIbHBIE BBIJAIOIINECS PE3YJIbTATHI, TOJYUYEHHBIE B X0/I€ pa3BUTH MAaTEMAaTHKH KaK HayKH;
-3HaTh NPUMEPbl MAaTEMaTHMYECKUX OTKPBITMM M HX aBTOPOB, B CBSI3M C OTEUECTBEHHOW WM BCEMHUPHOM
HCTOpPHEN;

-[IOHUMAaTh POJIb MaTEMATUKU B pa3BUTHH Poccum.

MeToabl MaTEeMaTHKH

-Be16upath moaxosmuil n3ydeHHbIH METO/ JJIs PEIIeHUs] U3yYeHHBIX TUIIOB MaTeMaTHUECKUX 33/1ay;
-IIpuBoNTE NpHMEpPBl MaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B OKpYKaroLEeHd JeHCTBUTEIBHOCTH U
IIPOU3BENCHUAX UCKYCCTBA.

-BBIMyCKHUK MOJIYYUT BO3MOXKHOCTH HAayduTbcs (sl  OOecreueHuss BO3MOXKHOCTH — YCIIEHIHOTO
pOAOIDKEHHUs 00pa30BaHus Ha 6a30BOM U YIIIyOJIEHHOM YPOBHSX)

I'eomerpuuyeckue Gpurypsl

-OnepupoBaTh NOHITUAMU F€OMETPUUECKUX PUTYD;

-U3BJIEKAaTh, HWHTEPIPETHPOBATE M MPeoOpa3oBbIBaTh HH(POPMAIMIO O TIEOMETPUYECKUX (uUrypax,
IIPEICTAaBICHHYIO HA YEPTEkKAX;



-IPUMEHATh reoMeTpudeckue (akThl AT pelleHHs 3aJad, B TOM 4YHCIE, MPEoiararolliuX HECKOJIbKO
L1aroB peLICHMUS;
-(opMynupoBaTh B MPOCTEUIINX CIIyyastX CBOWCTBA U MIPU3HAKU (QUTYD;
-JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;
-BJIaJIETh CTAaHAAPTHOH KJIaccUpUKaMen IIIOCKUX QUIyp (TPEyroJbHUKOB U YETHIPEXYTOJIbHUKOB).
B noBcenHeBHON KU3HM U NIPH U3YYEeHUH APYTUX NPeIMETOB:
-MCII0JIb30BaTh CBOMCTBA reOMETpUUECKUX (UTYp JJIs PELICHUs 3a7ay MPAaKTHUYECKOro XapakTepa U 3a/1ad 13
CMEXKHBIX JTUCIUIUINH.
N3mepenns M BbIYUCICHHUSA
-OnepupoBaTh NPEACTABICHUAMU O JUIMHE, IUIOLIaIM, O00beMe Kak BeanuuHamu. [IpuMeHsTh Teopemy
ITudaropa, Gpopmyinsl miomany, oobeMa Npu PELIEHUH MHOTOIIArOBBIX 3ajjad, B KOTOPBIX HE BCE JaHHbIE
NPEJCTaBICHBl SBHO, a TpeOyroT BeruMcieHHd. OmnepupoBarh 0Oojiee HIIMPOKHUM KOJIUYECTBOM (HOPMYII
JUIMHBI, [JIOUIaau, OO0BbEMa, BBIYUCIATH XAPAKTEPUCTHKM KOMOUMHAIMKi ¢uryp (OKpyXHOCTEH U
MHOTOYTOJIFHUKOB) BBIYUCIIATH PACCTOSIHUA MEXIY (PUTypaMH, IPUMEHATh TPUTOHOMETPUUYECKHIE (POPMYJIBI
IUI BBIYUCIEHUM B 0oOJee CIOXKHBIX CllydasX, IPOBOJUTH BBIYMCIEHUS HA OCHOBE PABHOBEIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;
-IPOBO/IUTH IPOCTbIE BBIUYMCIEHUS Ha OOBEMHBIX Tenax; (OpMYIHPOBATH 33Jayd HA BBIUMCIIEHUE [UIMH,
iouaie 1 00bEMOB U pelaTh UX.
B noBcegHeBHOI )KM3HM M IPU U3YYEHHH APYTHX NPEAMETOB:
-IPOBOJIUTH BBIUMCIIEHUSI HA MECTHOCTH;
-IPUMEHATh (QOPMYJIbI TPH BBIUUCIEHUSAX B CMEXHBIX Y4YEOHBIX IpeAMEeTax, B OKPYXKaoLIeH
NEHUCTBUTEIIBHOCTH.
I'eomeTpuyeckue MocTpoeHust
-M3o6paxars reomeTpuyeckie (GUrypsl o TEKCTOBOMY U CHMBOJIBHOMY OITMCAHHUIO;

-CBOOOIHO OIIEpUPOBATh YEPTEIKHBIMU HHCTPYMEHTAMHU B HECTIOXKHBIX CIIydasix,
-BBIIIOJIHATDH [TIOCTPOCHUS TPEYTOJIbHUKOB, IPUMEHSTH OTAEJIbHBIE METO bl IOCTPOCHUH LIUPKYJIEM U
JMHEUKOHN U IPOBOIUTH IPOCTEUIINE UCCIIEI0OBaHUS YHCIIa PELLICHUH;
-M300pakaTh THIIOBBIE TUIOCKHE (DUTYPHI U OOBEMHBIE TeJla C TOMOIIBIO IPOCTEHIIINX KOMITBIOTEPHBIX
UHCTPYMEHTOB.
B noBcexHeBHO KU3HM M NIPM M3YUYEHHHU APYTUX NPeIMETOB:
-BBINIOJIHATH IPOCTEUIIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXO/IUMBIE B peaJIbHOM KHU3HH;
-OLIEHUBATh Pa3Mephl pealIbHbIX 00BEKTOB OKPYKAIOILIEr0 MUPA.
IIpeoGpazoBanus
-OnepupoBaTh NOHITHEM JABUKEHUS U TPeoOpa3oBaHus 101001, BiIaleTh IpUEeMaMu OCTPOEHUs (QUTYp C
UCMOJIb30BaHUEM JIBHKEHUH U TpeoOpa3oBaHuil 10100usl, IPUMEHATh NOJIYYEHHbIE 3HAHUS U OTIBIT
IIOCTPOCHUI B CMEXKHBIX IIPEMETAX U B PEAIbHBIX CUTYALUSAX OKPYKAIOLIET0 MHUPA;
-CTpOUTH (PUTypy, M00OHYIO JTaHHOH, MT0JIb30BaThCs CBOMCTBAMHM 10J100MS /17151 0OOCHOBAHUS CBOICTB
uryp;
-IPUMEHATh CBOMCTBA IBM)KEHUH JUIsI TPOBEACHUS IPOCTEHIINX 000CHOBAaHUI CBOICTB (uUryp.
B noBceHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:
-IPUMEHATH CBOMCTBA JBM)KEHUH U IPUMEHSTH OJ00ME I MOCTPOSCHUN U BHIYHUCIICHUH.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

-OnepupoBath MOHATHSIMH BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJ
MEXy BEKTOPAMH, CKAISIPHOE MTPOU3BEICHUE BEKTOPOB, KOOP/IMHATHI Ha MIIOCKOCTH, KOOPJIMHATHI BEKTOPA;
-BBITIOJHATD JICHCTBUSI HAJl BEKTOpAaMH (CI0KEHUE, BRIYUTAaHUE, YMHOKEHUE HA YHCIIO), BBIYUCIISITh
CKaJISIpHOE MPOU3BEACHHUE, ONPEACIATh B MPOCTEHIINX CIYYasiX Yrod MEX]y BEKTOPaMH, BBITIOJIHATD
pasioKeHNE BEKTOPa Ha COCTABIISIONINE, TPUMEHSTH MOJy4YeHHbIE 3HaHUSI B (PU3HKE, TIOJIb30BATHCS
(dhopMyI0ii BBIYMCIIEHUS PACCTOSIHUS MKy TOUKAMHU 10 U3BECTHBIM KOOPAMHATAM, UCTIOIH30BaTh
ypaBHEHUS PUTYp IS pemIeHUs 3a1a4;

-IIPUMEHSTh BEKTOPbI U KOOPAWHATHI JUIsl PEIIEHUsI TEOMETPUUYECKUX 3a/1a4 Ha BBIUUCIIECHUE JUIMH, YTJIOB.
B noBceHeBHOI KU3HM U IPH U3YYEHHUH APYTUX NMPeIMETOB:

-MCTI0JIb30BAaTh TIOHATHS BEKTOPOB M KOOPJWHAT /ISl PEIICHHS 3a1a4 1o (pusuke, reorpaduu U Apyrum
Y4eOHBIM MpeIMETaM.

MeTtoabl MATEMATUKH



'I/ICHOJ'IBSYSI HN3Y4YCHHBIC METO/BI, IIPOBOJUTH JOKA3aTCIIbCTBO, BBIIIOJIHATE OIIPOBCPIKCHHUE,
-BBI6I/IpaTI: N3YUCHHBIC MCTOABI U UX KOM6I/IHaI_II/II/I JAJI pCHICHU A MAaTCMAaTUUYCCKUX 3a1aY;
-HCIIOJIB30BaTh MaTCMAaTHYCCKHUEC 3HAHUA JJIs1 OITMCaHUA SaKOHOMepHOCTeﬁ B 01<py>1<a}0mel71
JIECTBUTEIBHOCTH U IMPOU3BCACHUAX UCKYCCTBA,

-IIPUMCHSTDH HpOCTCﬁMHC IIporpaMMHBIC CPCACTBA U DJICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTCMBI ITPHU
peIICHUHU MAaTCMATUYCCKUX 3a1a4d

@opMbl OpraHM3alMd  Y4e0HOro IMpolecca: WHAWBUIYAIbHbIC, TPYNIOBbIE, WHAWBHIYaIbHO-
IpyNIOBbIE, GPOHTAIBHBIHN (YPOK-IIPAKTHKYM, YPOK-HUCCIIE0BaHNE, KOMOMHUPOBAHHBIN YPOK, YPOK pELICHUs
3a/1a4, ypoK-3auer).

B ciydyae HEBO3MOXKHOCTH IPOJOJIKEHUsT 00pa30BaTEILHOrO Mpoliecca B CHIIy OObEKTUBHBIX INPUYHUH
(aBapuiiHOM cuTyaluu B 0Opa30BaTEeNbHOW OpraHU3alli, B TEPUOJbI MPOBENCHUS MEPONPUITUH IO
NpoQUIAKTUKE TPUINIA U APYIMX OCTPBIX PECIUPATOPHBIX BUPYCHBIX MHGEKLUIH, MOPO3HBIX JHEH U T.I.),
npeaycMaTpuBaeTCs OpraHu3aus 00pa3oBaTENbHOTO IMpolecca B PEKUME YAAJICHHOTO OOydeHHs C
IPUMEHEHHUEM 3JIEKTPOHHOI0 00y4eHHs U AUCTAaHIIMOHHBIX 00Pa30BaTeIbHbIX TEXHOIOTUH.

Coneprxxanue TeM y4e0OHOIo Kypca

CooTHOomIeHHe Mexk1y CTOPOHAMHM W yrjamu TpeyroabHuka(174) EnuHudHas OKpyKHOCTS.
Omnpenenenus cuHyca, KOocHMHyca W TaHreHca. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. DopMyIibl
npusefeHus. Teopema o Iomagy TpeyroibHuka. Teopema cunycoB. Teopema kocuHycoB. Popmynsl 0is
8bIYUCTIEHUS NIoWadell mpey2oIbHUKO8 U Yemblpex)y20bHUKo8. Memoo niowadeu

BekTop(94) Bekrop. PaBubie Bekropsl. inuHa (Momnynp) Bektopa. KommneapHbie BekTopsl. Cymma
JByX BEKTOPOB. 3aKOHBbl M IIpaBWJIa CIIO)KEHHUS BEKTOPOB. IIpaBuiio MHOTOyrojpHUKAa HpPHU CIOXKEHUU
HECKOJIbKUX BEKTOPOB. YMHO)KEHHE BEKTOpa Ha uucio. IIpumMeHeHue BEKTOPOB K PELICHHIO 3a/1ad U
JI0Ka3aTeJIbCTBY TEOPEM.

Meton koopaunat(84) Teopema o pas3jiokeHHUM BEKTOpa IO 0a3ucy JBYX HEKOJUIMHEApHBIX
BEKTOpOB. Pasnoxkenue Bekropa 1o 0a3zucy BeKTOpoB | u . JleficTBUS ¢ BEeKTOpaMH B KOOPIHMHATAX.
KoopauHaTsl cepennHbl OTpe3Ka, JJIMHA BEKTOPA, PACCTOSIHUE MEX]y JBYMs TOUKaMHU. Y paBHEHUE JIMHUU
Ha TUIOCKOCTH, YpaBHEHUE NPSAMOM, YpaBHEHUE CEPEIMHHOTO NEPIEHANKYIISPA, YPABHEHUE OKPYKHOCTH.

Cxkansipaoe npounsBegenune BekTopoB(104) CkansipHoe Ipou3BeIEeHUE BEKTOPOB — OINPEAEIEHUS U
(bopMyIIbl; YTOJ MEXIY BEKTOpaMH; CBOMCTBA CKaJISIPHOTO IPOU3BEIEHUS BEKTOPOB.

JITMHA OKPYKHOCTH U IJIomaaAb Kpyra(9s) [IpaBuibHbII MHOTOYTOJIBHUK, YTOJI TPABUIBHOTO

MHOTrOYyrojpHuKa. OKpyKHOCTb, OIIMCAHHAsL OKOJIO NPAaBUJIIBHOIO MHOTOYr0JIbHUKA. OKpPYKHOCTb,
BIIMCaHHAs B MPABUJIbHBIA MHOTOYTOJIbHUK. [[nHa OKpyXHOCTH U ayru. [1nomans kpyra 1 KpyroBoro

CCKTOpaA. Mertoa BcnoMoraTelbHOM OKPYKHOCTH.

JBuzkenne(84) OtoOpakeHre IIOCKOCTH Ha cebsi. [IBuxkeHne, kak BUA OTOOpa)KeHHUS TNIOCKOCTH Ha ceOsl.
Bunwl nBukeHui.



Y4eOHO —TeMaTHYecKHi IJ1aH ( 24aca B He/JeJIl0, Bcero 68 yacos)

Ne . DopMuUpyeMbl
®opMBbl OpraHU3aIUy 3aHATHI U KOJTHYECTBO YacOB,
. . € COIMAJILHO
IPEyCMOTPEHHBIX MTPOrPaMMOii 110 TaHHOK
. 3HAYHMbIE U
y4eOHOM TUCIUITIIMHE
Konnuects 1 IEHHOCTHBIE
Paznen 0 4acoB oTHoIeHusi|1
(Bcero) Pabota c Camoct | Konrpo
teopetnuecku | IlpakTukym .
M Bl )
paboThl
MaTEPHUAJIOM
CooTHOIIEHHUS 17 KP Ne 1 2,5,6
MEXIY (2u9)
1 | croponamu u 6 7 2
yriamMu
TPEYTOJbHUKA.
Bexkrtop 9 KP Ne 25,6
2 3 4 1 2(14)
Merton KP 2,5,6
3 KOOpAMHAT 8 6 0 . Ne3(1u)
CxansipHoe 25,6
4 | mpousBecHNE 10 5 2 1 KPNe4
BEKTOPOB. (2yaca)
Jnunaa 9 KP Ne 5 25,6
S | OKPY’)KHOCTH H 3 4 1 (1gac)
TUIONIAb KpyTa.
5 JIBrOKEHUE. 8 3 4 0 KP Ne 6 2,5,6
(1gac)
7 | IloBTOopenue. 7 0 6 0 HNKP(14). 2,5,6
Bcer
© 68 26 27 6 9
4aco
B

[1] UeneBbim nproputeTom Ha yposHe OO0 sBaseTca co3gaHne 61aronpuAaTHbIX YCA0BUIA AR Pa3BUTUA COLMANbHO
3HAYMMbIX OTHOLLEHMI WKONIbHUKOB W, NPEXAe BCero, LeHHOCTHbIX OTHOLLEHUIA:

1. K cembe Kak 2nasHoli ornope 8 HU3HU 4e/108EKa U UCMOYHUKY €20 CYacmeos;

2. K mpydy Kak ocHogHOoMy crocoby GocmuxceHusa HUu3HeHHo20 6s1a20M0ay4Yus 4Yesn08eKa, 3aa02y €20 ycrnewHo20
rnpogheccuoHanbHO20 camoorpedeneHus U oWy WeHUs yeepeHHoOCMU 8 3asmpauiHemM OHe;

3. K ceoemy omevecmay, ceoeli manoli u 6oabwoli POOUHe Kak mecmy, 8 KOMOPOM Yes108€eK 8bIPOC U MO3HAN nepasie
padocmu u Heyoayu, KOmopas 308eWaHa eMy nNPeodKamMu U KOmopyr Hy#Ho obepezame;

4. K npupode Kak UCMOYHUKY ¥U3HU Ha 3emMse, OCHO8e CaMO20 ee Cyu,ecmeosaHus, Hyxoarowelica 8 3aujume u
MOCMOAHHOM 8HUMAHUU CO CMOPOHbI YEM08EKa;

5. K mupy Kak 2nasHOMy npuHyuUny 4enoseyecko2o obuwexcumus, ycao08uto Kpenkol Opyxcbbl, HAAAHUBAHUA
omHoweHuli ¢ Koanezamu no pabome 8 6ydywem u co30aHUA 67020MPUSMHO20 MUKPOKAumMama 8 ceoeli
cobcmeeHHoU cembe;

6. K 3HaHUAM KaK UHMessnekmyasnbHOMy pecypcy, obecnedusarowiemy b6ydyujee 4Yesno8eKa, KAK pe3ysbmamy
Kponomsugoeo, Ho y8aeKamesbHo20 y4ebHo20 mpyod;

7. K kynomype Kak dyxosHomy 6ozamcmey obujecmsa U 8aHCHOMY YCA0BUIK OWYUWeHUS Yea08€KOM MO/HOMbI
npoxcusaemoli #U3HU, Komopoe 0arom emy YmeHue, My3blKd, UCKYCCMBo, meamp, M8opYecKoe CaMOo8bIPAXEHUE;
8. K 300po8blo Kak 3as02y 004200 U AKMUBHOU HU3HU Ye€/108€Kd, €20 XO0pouwie2o HacCmpoeHusa U onmumMucmuyHo20
83271800 Ha MUp;

9. K okpyxcarowum a00am Kak besycnosHoli u abconomHoli yeHHOCMU, KOK PABHOMPABHbLIM COYUGMbHbLIM
napmdepam, C KomopeiMu Heobxodumo 8sicmpausames 0obpoxenamenbHsie U 83aumornoddepicusaroujue
OMHowieHus, oaroujue Yesno8eKy padocms o0bweHus U no3eoaaoujue usbeaams 4yecmea o0UHo4Yecmaa;




Y4eOHas nporpamma

2 yaca B HeJeJII0

10 K camum cebe kak xozsesam ceoeli cyObbbl, camoonpedenaowumcs U camopeanusylouumcs AUYHOCMAM,
omeeyarouum 3a ceoe cobcmeeHHoe bydyujee.

Pa3nensl mporpamMmsbl Bceero | Copnepxanue yueOHOTo JlesTenbHOCTD ydalmxcs
4acoB Marepuaia
1. CooTHOmIEHUA MEKTY 17
CTOPOHAMM M YIJIAMH
TPeyroJbHUKA.
CooTHOIIEHUS MEXTY 2 Enunuunas okpyKHOCTb. | Hayuumbcs: BBIYUCIATD 3HAUCHUS
CTOPOHAMH U YIJlaMH Onpenenenus cuHyca, reOMETPUUYECKUX BEIUYMH (IJIUH,
IPSMOYTOJIBHOTO KOCHHYCA U TaHT'€HCa. YIJIOB, IJIOLIaeil), B TOM YuCIie: A7
TPEYrOJIbHUKA. OcHoBHOE yriioB ot 0 go 180rpanecos
TPUTOHOMETPHUUYECKOE OIpeNeNsTh 3HAYCHUs
Cunyc, KOCHHYC, TAHICHC 1 TOXeCTBO. POPMYIIBI TPUTOHOMETPUUECKUX PYHKIMH 110
st yrios o 180°
npuseneHus. . TeopeMa o | 3ajaHHBIM 3HAYEHUSIM YTJIOB;
OCHOBHOG 1 IUIOLIA/IA TPEYTOJIbHUKA. | HAXOAWUTh 3HAYCHUS
TPUTOHOMETPHYECK Teopema cHHYCOB. TPUTOHOMETPUUECKUX PYHKIIMH 110
o€ TOIKIECTEO. Teopema KOCHHYCOB. 3HA4YEHUSAM OJJHOH M3 HUX, HAXOJIUTh
Dopmynvl 014 CTOPOHBI, YIJIBl U IUIOLIAN
dopMmyIbl TpUBEIEHUS 2 sbluUCTIeHUs naowaoel TPEYTroJIbHUKOB, JUIMHBI JTOMAHbIX, AYT
mpey20/bHUKO8 U OKPYXHOCTEH, IIIOMAZEH OCHOBHBIX
Uemulpexy201bHUKOS. ¢uryp u ¢uryp, COCTaBJI€HHBIX U3
Teopema kocuHycOB. 2 Memoo nnowadeil. Hux npumensaTs OK, UK, UK, KK
Teopema cUHYCOB. 2
Pemenne TpeyroiabHUKOB 4
Inowaou mpeyeonvHukos 2
U 4emulpexy20abHUKOS.
KonTtponbHast padoraNel 1
BexTtop 9
ITonsiTe BekTOpA. 1 Bexkrop. PaBHbIe Hayuumucsa: npoBOAUTH ONlepaluu
PaBeHcTBO BEKTOPOB. BEKTOpHI. J{nrHa HaJ BEKTOpaMH — YMHOXAaTh Ha YHUCIIO,
(MOZysIb) BEKTOpA. CKJIa/IbIBATh, PACKJIa/IbIBaTh;
CymMma ABYX BEKTODOB. 1 KonnuneapHble BEKTOPHI. | BEIYUCISATH JUIMHY BEKTOPA; CTPOUTH
3AKOHDI CITOKCHIS 1 CymMa IByX BEKTOPOB. CyMMY BEKTOPOB; CTPOUTH Pa3HOCTh

BeKTOpOB. [IpaBuio
napauiesiorpaMma.

3aKoHHBI U IpaBujia
CJIOKCHUSA BCKTOPOB.

BCKTOPOB, IPUMCHATH BCKTOP B
pCIICHUHA 3a1a4 (BBI‘-II/ICJII/ITG.HBHLIC




CyMMa HECKOJIBKHUX

[IpaBuio

3a/a4M, 3aJa4d Ha

BEKTOPOB. MHOT'OYTOJIbHUKA IIpU JokazaTenbCeTBO);mpuMensTh OK, UK,
CIIOKEHHUHU HECKOJIBbKUX YK, KK
Bbluntanue BEKTOpPOB. 1 BEKTOPOB. Y MHOKEHIE
IIpousBenenne BeKTOpa Ha 1 BEKTOpa Ha HHUCIIO.
— IIpuMeHeHne BEKTOPOB K
PEILIEHUIO 3a/1a4 U
IIpuMeHeHnEe BEKTOPOB K 2 JI0Ka3aTeNNbCTBY TEOPEM
pEIIEHUIO 3a/1a4.
Konrponsnas padboraNe2 1
Metoa koopauHAT 8
Pasnosxenne BekTopa 1o 1 Teopema o pasnoxenun | Hayuumubca: pacKiIagplBaTh BEKTOP 110
JBYM HEKOJUIMHEAPHBIM BEKTOpa 110 0a3zucy AByX | 0a3ucy ABYX HEKOJUIMHEAPHBIX
BEKTOpaM. HEKOJUIMHEAPHBIX BEKTOPOB; PacKJIaJbIBaTh BEKTOP IO
BEKTOPOB. Paznoxxenue BEKTOpaM | U |; BBITIOJIHSTh ICHCTBUS
Koopmunater Bexropa. 1 BEKTOpa 1o 0azucy C BEKTOpaMU B KOOpAMHATAX;
Mpocrefimme 3amaun B 1 BEKTOPOB | U J. JIGHCTBUS | BBIYMCIISITD JAJIMHY BEKTOPA,
KOOPIMHATAX. C BEKTOpaMH B KOOpJIMHAThI CEPEANHBI OTPE3KA,
KOOpJMHATaX. paccTosiHue MEXy TOUKaMH;
[Ipumenenue MeToaa 1 Koopaunatsl ceperiHbl | 3a1IMCHIBATH YpaBHEHUE NPSIMOH,
KOOpJMHAT K PEIICHUIO OTpe3Ka, JUIMHA BEKTOPa, | ypaBHEHHE OKPYKHOCTH, ypaBHEHUE
3azad. paccTosTHUE MEXTY CEPEIMHHOrO NEPIEHANKYIISIpa Ha
JIBYMsI TOUKaMHU. MJIOCKOCTH.
YpaBHEHNE OKPYKHOCTH. 1 VpaBHEHHE JTHHIT HA
IJIOCKOCTH, YpaBHEHHE
YpaBHEHHE NIPAMON. 1 PSIMOIi, ypaBHEHNUE
Pemenue 3amau. 1 CCpCAMHHOTO
NepIeHIUKYIIspa,
Konrtponsnas padora Ne 3. 1 YPaBHCHHEC OKPYKHOCTH.
2. CxanspHoe mnpousBeaenue | 10
BEKTOPOB.
DopmyIibl 11 1 CxangpHoe Hayuumucs: BBIYUCHATD 3HAYECHUS
BBIUMCJICHHS] KOOPIUHAT MIPOU3BE/ICHNE BEKTOPOB | TEOMETPUUYECKUX BETUYMH( JJIUH,
TOYKH. - ornpezeneHus U | YIJIOB, IUIONIA/Iei), B TOM YKCe: JUIs
dbopmynsr, yronm Mexnay | yrios ot 0 mo 180rpangecon
YroI MEXAY BEKTOPaMH 1 BEKTOPAMHY; CBOICTBA | ONPENEATh 3HAUCHHUS
I T —— 1 CKaJISIPHOTO TPUTOHOMETPUUYECKUX (PYHKIUN O
HPOW3BE/ICHNS BEKTOPOB. IIPOM3BE/ICHUS BEKTOPOB; | 33JaHHBIM 3HAYEHUSIM YTJIOB;
HaXOJUTh 3HAUYEHUS
CkanspHoe pou3BeICHNE 1 TPUTOHOMETPUUECKUX PYHKIIMM 110
BEKTOPOB B KOOpJMHATAX. 3HAYEHUSIM OJTHOW U3 HUX, HAXOJUTh
CTOPOHBI, YIJIbI U TUIOUIAIN
CBoiicTBa CKalIsIpHOTO 1

MMPOU3BCACHUA .

TPEYTrOJIbHUKOB, JUIMHBI JOMAHBIX, 1yT
OKPYKHOCTEH, TIOIaAe OCHOBHBIX




CxansipHOE MPOU3BEICHUE
U TEOpeMa KOCUHYCOB.

[IpumeHeHue cKaIsipHOTO
MIPOU3BENICHUS K PEIICHUIO
3ajad.

Konrponsnas padora Ned

¢buryp u ¢puryp, COCTaBICHHBIX U3
HUX; BEIYHCIIATH CKAISIPHOE
MPOU3BE/ICHNE BEKTOPOB; BBIUUCIISTH
YTOJI M@Ky BEKTOPAMHU; TMPUMECHSTH
CKaJIIPHOE TMPOU3BEJICHUE BEKTOPOB
MIPH PEIICHUH 3a]1a49; TPUMCHSTh
TEOPEMBbI CHHYCOB M KOCUHYCOB TIpH
pemiennu 3ana4; npumensiat OK, UK,
UK, KK.

JlIMHA OKPYKHOCTH M
IVIOIIA/Ib KPYTa.

IIpaBunpHbBIE
MHOT'OYTOJIbHUKH.

OKpyXHOCTb, OITUCAHHAS
OKOJIO TPaBUJIBHOTO
MHOT'OYTOJIbHUKA.

OKpy>XHOCTb, BIIHICAaHHAS
B [IPaBUJIbHBIN
MHOTOYTOJIbHUK.

®opMytbl 1Jis
BBIYMCIICHUS TUIOLIAN
IIPaBUIILHOTO
MHOI'OYTOJIbHUKQ, €r0
CTOPOHBI U pajguyca
BIIMCAHHOW OKPY>KHOCTH.

HOCTpOCHI/Ie IMPpaBUJIbHBIX
MHOT'OYT'OJIbHUKOB.

JnHa OKpYKHOCTH U €€
JyTH.

IIpaBunbHBIN
MHOT'OYTOJIbHUK, YTOJI
IIPaBUIILHOTO
MHOT'OYTI'OJIbHUKA.
OKpy’KHOCTb, OIIMCAHHAS
OKOJIO IIPaBUIILHOTO
MHOT'OYTI'OJIbHUKA.
OKpyXHOCTb, BIHUCaHHAs
B [IPaBUJIbHBIN
MHOT'OYTOJIbHUK. [{mnHa
OKPY’KHOCTH U AYT'H.
IInomans kpyra u
KpyTOBOI'O CEKTOpa.

Memoo
B8CHOMO2AMENbHOU
OKPYIHCHOCTU.

Hayuumucsa: BnucsIBaTh
MHOTOYTOJBHUKH B OKPYKHOCT;
OMHUCHIBATH MHOTOYTOJIbHUKH OKOJIO
OKPYKHOCTH ; BBIYHUCIIATH PATUYC
BIIMCAHHOM M OIMCAaHHOM
OKPY’KHOCTH; CTPOUTH NMPABUIIbHbBIE
MHOT'OYTOJIbHUKH; BBIUUCIATD JUIMHY
OKPY>KHOCTH , IYTH U IUIOIIAb KPYyTa;
HaXOJIUTh COOTBETCTBUE MEXKIY
BEJIMYMHOM yIJIa U JUIMHOU
OKPY>KHOCTH; TIPUMEHATH (DOPMYJIBI,
BBIPAXKAIOIINE IJIOIA/Ib
TPEYroJIbHUKA : YEpEe3 ABE CTOPOHBI U
YTOJ MEXAY HUMU; BBIYUCIATH
IJI0IAIb KPYTOBOT'O CEKTOPA;
npumensats OK, UK, UK, KK.




[Tmomazne kpyra.

[Tmomaaes KpyroBoro
CEeKTopa.

Konrponsnas padora Ne5

JIBHKEHHSI.

OTtoOpakeHre TUIOCKOCTH
Ha ce0sl.

IlousaTue nBUXKEHUS.

[TapamienpHbIN TIEPEHOC.

IToBopoT

Pemenue 3amau.

KonTponbnas padota No 6.

OrobOpaxkeHue
IJIOCKOCTH Ha ceosl.
JIBIO>KEHHE, KaK BUJ
0TOOpaXeHUS! TIIOCKOCTH
Ha ce0s. Bunl
JBYOKCHUH.

Hayuumscsa: npuMeHsTh
reoMeTpUYeCcKue Ipeodpa3oBaHus
(cUMMETpPHIO, OCEBYIO CUMMETPHIO,
NapajuiebHbIM IIEPEHOC, TOBOPOT,
LEHTPAJIbHYIO CHUMMETPHIO) B
pelleHnH 3a1a4; IPUMEHSITh
TOMOTETHIO.

3. IloBTOpEHMe, pelIeHHE 32124

Pemenue 3agau

HrtoroBas KOHTpoOJIbHAS
paborta

Pemenne 3agau

HayuuTbcsi: pemaTh reoMeTpuIecKue
3ajJ1auM 1o Kypcy 9 kiacca;
OCYILECTBIISATH KOHTPOJIb 3HAHUH 110
pe3yJbTary.
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