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1. HJIaHI/lpyeMLIe Pe3yJabTAaTbl OCBOCHUS IPEAMETA
B cootBercTBUM ¢ PenepanbHbIM rOCyAapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHIAPTOM JAaHHas pabodas mporpamMma oOecrieunBaeT (OpPMHUpPOBAHHE

JMYHOCTHBIX, METAIIPEIMETHBIX U NPEAMETHBIX PE3YJIbTATOB LIKOJIBHOIO Kypca MaTEMaTHKU.

JIn4yHOCTHBIE pe3yJIbTAThI
- (popMupoBaHUe MpencTaBIEHUI 0 MaTeMaTHKE KaK 4acTH OOIEYeIOBEYECKON KyJIbTYPhI, O 3HAUMMOCTH MATEMaTHKH B Pa3BUTUH IMBUJIM3AIUUA U
COBPEMEHHOI0 00IIECTBA; Pa3BUTHE JIOTUYECKOT0 U KPUTUYECKOTO MBIIIJIEHHUS, KYJIbTYPbI peuH, CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;
- (hopMUpOBaHHE MHTEIUIEKTYaIbHON YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K HPEOJOJICHHIO MBICIMTEIBHBIX CTEPEOTHIIOB, BHITEKAIOIIUX M3
OOBIJICHHOTO OIIbITA; BOCIMTAHUE KA4YECTB JMYHOCTH, O00ECIEUMBAIOLIUX COLMATIBHYI0 MOOMIBHOCTb, CIOCOOHOCTh NMPHUHHUMATh CAMOCTOSITENIbHBIC
pemeHust; GOpMHUPOBaHUE KAUECTB MBIILICHHUS, HEOOXOAUMBIX JIJIsl aJalTallid B COBPEMEHHOM HMH(OPMAIIMOHHOM OOIIECTBE; pa3BUTHE MHTEpeca K
MaTeMaTHYeCKOMY TBOPUECTBY M MaTEMAaTUYECKUX CIIOCOOHOCTEH;
- (hopMupoOBaHHE OTBETCTBEHHOTO OTHOIIECHUS K YUEHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYArOIIUXCsI K CAMOPA3BUTHIO U CAMOOOPa30BaHHIO HAa OCHOBE
MOTUBAlMM K OOYYEHHUIO U IO3HAHMIO, OCO3HAHHOMY BBIOOPY M IMOCTPOEHUIO JalibHEiIell MHAMBUAYaJIbHOW TpaeKTopuM oOpa3oBaHUs Ha Oaze
OpPUEHTUPOBKU B MuUpe npodeccuil u npodeccnoHalbHbIX MPEANOYTEHUH, ¢ YUETOM YCTOMYMBBIX [TO3HABATEIbHBIX MHTEPECOB, @ TAK)KE HA OCHOBE
(bopMHpPOBaHUS YBAXUTEIHLHOTO OTHOLICHHUS K TPY/Y, Pa3BUTHUS OIBITA yYacTHsI B COLMAILHO 3HAYUMOM TPY/E;
- (hopMupoOBaHME LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOLIIECTBEHHON NPAKTUKU;
- TOTOBHOCTb U CIOCOOHOCTHh 00YYaromMXCsl K CaMOPa3BUTHIO U CaMOOOpPa30BaHMIO Ha OCHOBE MOTHBALIMU K OOYYEHHUIO U MO3HAHMIO; TOTOBHOCTH U
CIOCOOHOCTh OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO JallbHEHIIEH HHIMBUIyadIbHON TpaeKTOprun 00pa3oBaHus Ha 0a3e OpUeHTHUPOBKH B MUpe podeccuit
1 Ipo(heCCUOHATIBHBIX MPEANOYTEHNUH, C YIETOM YCTOMUMBBIX TO3HABATEIBHBIX HHTEPECOB.

Memanpeomemmnuwie pe3yibmamaol

[Tpu n3yueHnn MaTeMaTUKU 00yJarolUecs: yCOBEPIICHCTBYIOT IPHOOPETECHHBIE HA IIEPBOM YPOBHE HaBBIKHM PabOThI ¢ MHPOPMALIUEH U MOTIOIHAT
ux. OHU cMoryT padoTaTh ¢ TEKCTaMH, IPE0OPa30BBIBATH U MHTEPIIPETUPOBATH COAEPIKALLYIOCS B HUX MH(OPMAIIMIO, B TOM YHCJIIE:
* CHCTEMaTHU3UpOBATh, COMOCTABIATh, AaHAIU3UPOBATh, 0000IIATh U HHTEPIPETUPOBATh MH(POPMAIINIO, COAEPKAIYIOCS B TOTOBBIX MH(POPMAITMOHHBIX
00BEKTaX;
* BBIJICJIATD TTIaBHYIO ¥ U30BITOUYHYIO HH(OPMAIIHIO, BBIMOIHATE CMBICIIOBOE CBEPTHIBAHUE BBIICTICHHBIX (PAKTOB, MBICIIEH; MPEICTABIATh HHPOPMALIUIO
B CKaTol ciioBecHOM (hopme (B BUE MJIaHa UM TE3UCOB) U B HAIJISAHO- CUMBOJIMYECKON (hopMme (B BuAe Tabiull, TpaduyecKuX CXeM U Juarpamm);
* 3aIOJIHATH U JOMOJHSATH TaOJIHIIBI, CXEMBI, AMArPaMMBbl, TEKCTHI.

B xone wusydyeHuss mareMaTukud oOydaroluecsi NpUOOpPETYT OMBIT MPOEKTHOM NeATENbHOCTH Kak 0co0oi ¢opMbl yuyeOHOW paloThl,
CIMOCOOCTBYIOIIEH BOCIUTAHHIO CaMOCTOATEIbHOCTH, MHULIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIIEHHIO MOTHBALMU M 3(P(PEKTUBHOCTH Yy4eOHOU
NEeSITeIbHOCTH;, B XOJIe peaju3allid HCXOJHOTO 3aMbIciia Ha MPAaKTHYECKOM YpOBHE OBJAJICIOT YMEHUEM BbIOMpaTh aJeKBaTHBIE CTOSIIEH 3aaaue
Cpe/ACTBa, MPUHUMATh PEUICHUs, B TOM YHCJIE U B CUTYalMsIX HeomnpeaeneHHOCTH. OHU MoIydaT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTke
HECKOJIbKUX BAPUAHTOB PELLEHUH, K OMCKY HECTAHJAPTHBIX PELICHUH, MOMCKY U OCYIIECTBIEHUIO Hanboiee MPUEMIIEMOT0 PEICHHUS.



PeryasituBubie YY J{

1. YMeHHe caMOCTOATENBHO OINpPEeNaTh el O0y4eHHs, CTaBUTh U (OPMYJIMPOBATH HOBBIE 3a/a4d B yueOe M IO3HABATENBHOW JIEATEIHLHOCTH,
pa3BUBAaTh MOTHBBI U UHTEPECHI CBOEH IT03HABATEILHOU JEATEIBHOCTH.

2. YMeHHE caMOCTOATENbHO IUIAHUPOBATh MYTH JOCTHKEHHS LIeJIel, B TOM YHCIe albTepHAaTHBHbIE, OCO3HAHHO BbIOMpaTh Hanbonee 3¢dekTuBHbIC
CIOCOOBI pelIeHUs1 y4eOHBIX U [T03HABATENIbHBIX 3a/1a4.

3. YMeHue COOTHOCHTH CBOM JACUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMM, OCYIIECTBIISITH KOHTPOJIb CBOEH NEATENBHOCTH B MPOIECCE TOCTUKECHUS
pe3yibTara, ONpeleaTh Cloco0bl JeHCTBUI B paMKax IPEASIOKEHHbIX YCIOBUH M TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEHCTBHSI B COOTBETCTBUU C
W3MEHSIOLIEHCS CUTYaluEH.

4. YMeHune oleHUBaTh IPAaBUIIBHOCTD BBINOJIHEHHS y4eOHOH 3a/1a4i, COOCTBEHHBIE BO3MOXKHOCTH €€ PEILEHHS.

5. Bmagenne ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, TIPUHATHS PEIICHUH M OCYIIECTBICHHUS OCO3HAHHOTO BHIOOPA B y4eOHOI U TTO3HABATEILHOM.
ITo3naBarteabnbie YY /|

6. YMeHHe onpenenarh MOHATHSA, cO37aBaTh O00OOIIEHHs, YCTAaHABIMBATh aHAJIOTHH, KIAacCH(UIIMPOBATh, CAMOCTOATEIBHO BBHIOMPATh OCHOBAaHUS U
KPUTEPHUH JUIsl KITacCU(pUKAIMM, YCTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTDH JIOTHYECKOE PACCYXkJIEHUE, YMO3aKIIIOUeHUE (MHAYKTHBHOE,
JIE€IYKTUBHOE, [10 aHAJIOTUHN) U JIEN1aTh BHIBOJIBI.

7. YMeHue co3qaBath, IPUMEHATh U IPe0Opa30BbIBaTh 3HAKU U CUMBOJIBI, MOJIEH U CXEMBI JJIS peIIeHUs] Y4eOHBIX U II03HAaBaTENIbHBIX 3a/1a4.

8. CMBICIIOBOE UTEHHE: HAXOAHUTh B TEKCTE TPeOyeMyIo HH(POPMAIIHIO (B COOTBETCTBHH C LIEISIMUA CBOCH JIEITETLHOCTH ); OPUEHTHPOBATHCS B COJIEPIKAHUN
TEKCTa, IOHUMATh LEJIOCTHBIN CMBICI TEKCTA, CTPYKTYPUPOBATH TEKCT;

9. ®opmMupoBaHHE U PAa3BUTHE 3KOJOTUYECKOTO MBIIUIEHUS, yMEHHUE PUMEHSATH €r0 B II03HABATEIbHON, KOMMYHUKAaTUBHOM, COLMAIIbHON NIPAKTUKE U
npo¢eccuoOHaTbHON OPUEHTAIHH.

10. PazBuTre MOTHUBALIUU K OBJIA/IEHUIO KYJIbTYPOi aKTUBHOTO

HCIIOJIb30BAaHNUs CIIOBAPEN U JPYTHUX TIOUCKOBBIX CUCTEM.

KommyHukaruBubie YY /|

11. YMeHue opraHu3oBbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO JIESITEbHOCTh C YUUTEJIEM U CBEpCTHUKaMM; paboTaTh MHIMBUAYAIBHO U B
rpymIe: HaXOAUTh 001lee pellieHue U pa3peliaTb KOHQIMKTHI Ha OCHOBE COITIACOBAHMSI O3UIIMM M yUeTa HHTEPECOB; (OPMYIUPOBATH, ApTYMEHTUPOBATh
U OTCTauBaTh CBOE MHEHHUE.

12. YMeHHe OCO3HAaHHO HCIIOJIb30BATh PEUEBHIE CPEJCTBA B COOTBETCTBUU C 3a/ladyeil KOMMYHUKALUU JUIS BBIPA)KEHUS CBOMX UYBCTB, MBICIEH U
noTpeOHOCTEH I TUTaHUPOBAHUS U PETYIISAILIUN CBOCH JEATEIbHOCTH; BIaICHHE YCTHON U MHUCbMEHHOHN peublo, MOHOJIOTHUECKOW KOHTEKCTHON PeUblo.
13. ®opmupoBaHme U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCIIOIBb30BaHMsI HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TexHonorui (ganee —UKT).

IIpeaMeTHBIE pe3yJbTaThl
Inemenmol meopuu MHOMCECINE U MAMEMAMUYECKOU IOZUKU

° OHCpHpOBaTL7 MOHATHUAMU: ONIPEACICHUC, TECOPEMA, aAKCUOMA, MHOXKECTBO, XapaKTCPUCTUKHU MHOKECTBA, 3JICMCHT MHOKCCTBA, ITYCTOC, KOHCYHOC U
OECKOHEUHOE MHOXECTBO, ITIOAMHOXECTBO, NPUHAAJIIC)KKHOCTD, BKIIFOUCHUEC, PABCHCTBO MHOXKCCTB;



* 1300pa’kaTh MHOXKECTBA U OTHOLLIEHHE MHOXECTB C IIOMOIIbIO KpyroB Diiepa;

* OTIPECIATh MPUHAMICKHOCTD JIEMEHTA MHOKECTBY, OOBbETMHEHUIO U TIEPECEUYCHUIO MHOKECTB;

* 33]1aBaTh MHOKECTBO C [TIOMOILBIO [IEPEUUCIICHUS JIEMEHTOB, CJIOBECHOI'O ONUCAHMS;

* OIIEpUPOBATh MOHATUSAMU: BHICKA3bIBAHUE, ICTUHHOCTD U JIO)KHOCTh BBICKA3bIBaHUs, OTPULIAHUE BBICKA3bIBAHUMN, OIEpALlMU HaJl BHICKA3bIBAHUSMU: U,
WIH, HE, YCIIOBHBIE BBICKA3bIBAaHUS (MMIUIMKALIUH);

* CTPOUTH BbICKA3bIBAHUS, OTPULIAHNS BHICKA3bIBAHUH.

B noBcegHeBHOI JKM3HH U NPH H3YyYEeHHMH JPYIrHX HPeAMETOB: CTPOUThH LIETIOYKH YMO3AK/IIOUEHHH Ha OCHOBE HCIOJb30BaHMS MPABUII JIOTHKH;
MCIOJIb30BAaTh MHOKECTBA, OTIEPAIlMK C MHOXKECTBAMH, X IpadUuecKoe MpeCTaBICHHE ISl ONMCAHUS PEATbHBIX IPOIECCOB U SBICHUH.

Yucaa

* OnepupoBaTh NOHATUAMU: MHOXECTBO HATYPaJbHBIX YUCEJ, MHOXKECTBO LIEJIBIX YUCEN, MHOKECTBO PAllMOHAIbHBIX YHCEN, UPPALMOHAIBHOE YHCIIO,
KBaJpaTHbI KOPEHb, MHOXKECTBO JIEHCTBUTEIbHBIX YHCEI, T€OMETpUYECKasi HHTEpIPETalisl HaTypalbHbIX, LENbIX, pallMOHATIbHBIX, JEHCTBUTEIbHBIX
qHCe;

* IOHUMATh U OOBSICHATH CMbICII ITO3ULIMOHHOM 3aIIMCH HATYPaJIbHOIO YHCIIA;

* BBIIIOJIHAThH BBIUMCIIEHUS, B TOM YHCJIE C UCIIOIb30BAaHUEM IIPUEMOB PAllMOHAJIbHBIX BBIYUCIICHUN;

* BBIMOJIHATH OKPYIJIEHUE pallMOHAJIbHBIX YUCENl C 3aJaHHON TOYHOCTBIO;

* CpaBHUBATh palliOHAJIbHBIE U UPPALIMOHAIbHBIC YHCIIA;

* IPEJCTABIATH PAllMOHAJILHOE YUCIIO B BUJIE IECITUYHOMN 1poOH

* YIOPSA0YMBATh YMCIIA, 3aIMCAaHHbIE B BUJI€ OOBIKHOBEHHOM U I€CATUYHOM Apoou;

 HaxoauTh HOJl m HOK umcen u ncnosp30BaTh UX NpU PELICHUM 3a/1a4.

B noBceHeBHOI ;KM3HU M IPU U3YYEHUH APYTUX NPeAMETOB. IPUMEHSTh IPaBUJIa MPUOIMKEHHBIX BBIUMCICHUN TIPU PEIIEHUH TPAKTHUECKUX 3a/1a4
U pelIeHUM 3a/1au APYruX y4eOHBIX MPEeIMETOB; BBINOJHATh CPAaBHEHHUE PE3yJIbTAaTOB BBIYMCICHUN MPU PEIICHUH NMPAKTHUECKUX 3a]ad, B TOM 4HCIe
NpUOIMKEHHBIX BBIYHUCICHHM; COCTaBIATh M OLEHUBATh YMCJIOBBIE BBIPAKEHUS MPHU PEUICHUM NMPAKTUYECKUX 3a/4ad M 334ad U3 JAPYTUX y4eOHbIX
IIPEIMETOB; 3aIIMCBIBATH U OKPYIJIATH YACIOBBIE 3HAYCHMSI PEAJIbHBIX BEJIMYMH C

HCIIOJIb30BAaHNUEM PA3HBIX CUCTEM U3MEPEHHS.

I'eomerpuyeckue GpuUrypsl

* OnepupoBaTh NOHATUSAMU T€OMETPUUYECKUX PUTYD;

* U3BJIEKaTh, UHTEPIPETHUPOBATH U MPEOOPA30BBIBATH HH(POPMAIIUIO O TEOMETPHUECKUX (PUTYpaX, IPEJACTaBICHHYIO Ha YepTexax;

* IPUMEHSATH T€OMETpUYecKHe (PaKThI AJIs peleHus 3a7a4d, B TOM YHCIie, MPENoaralonuX HECKOJIbKO IaroB PeleHus;

* (hopMyIMpPOBaTh B MPOCTEUIINX CIydassX CBOMCTBA U MPU3HAKU QUTYP;

* I0OKa3bIBaTh T€OMETPUYECKHE YTBEPKICHUS;

* BJIaJIETh CTAHAAPTHOM Kiaccudukanueit miockux Guryp (TpeyroJbHUKOB U YETHIPEXYTOJIbHUKOB).

B noBcegHeBHOI KM3HM U MPHU U3yYeHUM JPYTUX NPeAMeTOB. HCI0Ib30BaTh CBONCTBA T€OMETPUUYECKUX (PUTYp AJIs pelIeHus 3a]a4 MPAKTUYECKOTo
XapakTepa M 3a/1ad U3 CMEKHBIX JUCLMILINH.

OTHomIEeHus



* OnepupoBaTh MOHATUSAMH: PAaBEHCTBO (GUTYp, paBHbIE (DUTYPBI, PABEHCTBO TPEYTOJILHUKOB, TAPAJUIETbHOCTD MPSIMBIX, IEPIEHIUKYIAPHOCTD MPSIMBIX,
YIIIBI MEXKAY TPSMBIMH, TIEPICHINKYIISIP, HAKIIOHHAS, IPOEKLUs, ogooue Gpuryp, mogodusie GUrypsl, mogo0HbIEe TPEYroIbHHUKHY,

* IpUMEHATH TeopeMy Daseca U TeopeMy 0 MPONOPIHUOHATIBHBIX OTPE3Kax MPU PELICHUH 33a/1a4;

* XapaKTepU30BaTh B3aUMHOE PACIIONIOKEHHE IPSIMOM U OKPYKHOCTH, IBYX OKPYXHOCTEH.

B noBceaHeBHO KU3HM U NIPU U3YYEHUH APYTUX MPeIMeTOB: HCIOIb30BaTh OTHOLICHUS JIJIs pELIeHUs 3a/1a4, BOSHUKAIOIINX B PeaIbHOM KU3HU.
N3mepenusi M BbIYUCIEHHSA

* OnepupoBaTh NMpEeACTABICHUSIMHU O JJIMHE, IIOMAAn, o0beMe Kak BennunHaMu. [Ipumensats Teopemy Iludaropa, dopmynsl miomaan, odbema npu
pelIeHIH MHOTOIIArOBBIX 33/1a4, B KOTOPBIX HE BCE JaHHbIE MTPECTABIICHBI SBHO, a TPEOYIOT BEIUMCIICHUH, OIEPHPOBATH O0JIee ITUPOKUM KOJTMYECTBOM
dbopMyIn UTHHBL, TUIOLIAAA, 00beMa, BBIUUCIATh XapaKTEPUCTHUKU KOMOMHAIMA GUryp (OKpy>KHOCTE M MHOTOYTOJIbHUKOB) BBIYUCIIATH PACCTOSHUS
MEXIy (Urypamu, IPUMEHSITh TPUTOHOMETPUYECKHE (OPMYIBI /Ui BBIYMCICHHNA B 0OJiee CIIOKHBIX CITydasX, MPOBOAWUTH BBIYHMCICHUS HA OCHOBE
PaBHOBEJIMKOCTH M PABHOCOCTaBICHHOCTH;

* IPOBOJIUTH MPOCTHIC BBIYUCICHUS HA 0OBEMHBIX TellaxX;

* opmynupoBaTh 3a7aUn HA BBIYUCIICHUE JJIMH, IUTOMIAAe 1 00bEMOB U pelIaTh UX.

B noBceHeBHOI KU3HU M NPH U3YyYEHUHU APYTHX MPeIMeTOB: MPOBOAUTH BHIYMCICHUS HA MECTHOCTH; IPUMEHSTH (POPMYJIBI IPY BHIYHUCIICHUSAX B
CMEXKHBIX YUeOHBIX MPEIMETax, B OKPYKalollel 1eiCTBUTEIHHOCTH.

I'eomeTpuyeckne MOCTPOEHUs

» M3o0paxkaTh reomMeTpudeckie GUrypbl o TEKCTOBOMY U CHMBOJIBHOMY OIMCAHUIO;

* cBOOOJTHO OTIEPHPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECIIOKHBIX CITyYasiX,

* BBINOJHATH IOCTPOEHHSI TPEYrOJIbHUKOB, MPUMEHSATh OTJENbHBIE METOJbl IMOCTPOEHHM LHUPKYJIeM M JHMHEHKOH M MpOBOAWUTH MpOCTEHIIne
WCCIIEIOBAHMSI YK CIIa PEIICHU;

* 1300pakaTh TUIIOBBIE MJIOCKKE PUTYPBI M 0OBEMHBIE TeJa C TOMOIIBI0 TPOCTEHIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOIl KU3HM M MPH U3YYeHHUM JAPYTUX MPeAMETOB: BBIIIOJIHATH MPOCTEHIINE MOCTPOCHNUS Ha MECTHOCTH, HEOOXOIMMBIE B pealbHON
’KM3HH; OLICHUBATh pa3Mepbl peaibHbIX 00BEKTOB OKPY>KAIOLIETO MUPA.

IIpeoOpa3oBanus

* OnepupoBaTh MOHATHEM JIBUKEHHUS U TPeoOpa3oBaHUs M0100Ms, BIAJAETh IpUEeMaMy OCTPOeHUS (PUTYP C MCIIOIB30BAaHUEM JIBHKCHUN U
npeoOpa3oBaHui MOA00US, TPUMEHSTH TIOJTYYSHHBIC 3HAHUS U OIBIT TOCTPOCHHI B CMEKHBIX TPEJMETaX M B PEaJIbHBIX CUTYAIHSIX OKPYKAIOIIET0
MUDA;

* CTpOUTH GUTYPY, TOAOOHYIO JTAaHHOH, MTOJTB30BATHCS CBOMCTBAMU MO00US N1 000CHOBAHUS CBOKMCTB (PUTYD;

* IPUMEHSATH CBOMCTBA JABMKEHHUH [T IPOBEICHUS MPOCTEHIINX 000CHOBaHUN CBOWCTB (UTYP.

B noBceaHeBHOIi )KM3HM ¥ PU U3YYEHHH JPYTUX NPeAMETOB: IPUMEHSITH CBONCTBA ABIKEHUH U IPUMEHSTH TTOJJOOHME TSI TOCTPOSHHHA 1
BBIYMCIICHUM.

BekTopbl M KOOPIMHATHI HA MJIOCKOCTH

* OnepupoBaTh MOHATUAMHU BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, IPOU3BEIEHUE BEKTOPA Ha YKHCIIO, YTOJI MEX/ly BEKTOpPaMH, CKaJSIPHOE ITPOU3BEICHHUE
BEKTOPOB, KOOPAMHATHI HA TUIOCKOCTH, KOOPAWHATHI BEKTOPA;



* BBINOJIHATH AECHCTBHSI HAJl BEKTOpaMHU (CII0KEHUE, BHIUNTAaHUE, YMHOXKEHHE Ha YUCIIO0), BBIYUCIISTH CKAISIPHOE IIPOU3BEIEHUE, ONPEIEITh B
MPOCTEUIINX CIy4asX YroJi MeXy BEKTOpaMH, BBIIOIHATH PAa3I0KEHHE BEKTOpA HAa COCTABIIAIONINE, TPUMEHSTH MTOJy4YCHHbBIC 3HAHUS B (PU3UKE,
[10J1b30BaThCsl (OPMYIION BBIYMCICHUS PACCTOSHUS MEX1Y TOUKAMU 10 U3BECTHBIM KOOPJMHATAM, UCIIOJIb30BATh YPABHEHUS (PUIYp JUIsl peIeHUs
3ajad;

* IPUMEHATH BEKTOPHI U KOOPAMHATHI JUIs pEILIEHHsI FEOMETPUUECKUX 3a/1a4 Ha BBIYUCIICHUE JIIHH, YTJIOB.

B noBcegHeBHOIi :KM3HM M PU U3YUYEeHHUH JPYIUX NPeAMETOB  HCIIOJIL30BaTh MOHATUS BEKTOPOB ¥ KOOPIMHAT JIJIsl pEIIeHHs 3a/1a4 1o (pusmke,
reorpauu u IpyruM y4yeOHbIM IIpeIMETaM.

I'eomeTrpuueckune purypsoi

» CBOOOJHO OIEepUPOBaTh FTEOMETPUUYECKUMHU MOHATHSMU IIPU PELICHNH 33/1a4 U IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHHIH;

* CAaMOCTOSITENIEHO (POPMYITUPOBATH OMPEACICHUS T€OMETPHUECKUX (DUTYP, BBIIBUTATH TUIIOTE3bI O HOBBIX CBOMCTBAX M MPH3HAKAX T€OMETPHUYECKIX
¢buryp 1 060CHOBBIBATh WJIM OIIPOBEPraTh WX, 0000IIATh MM KOHKPETU3UPOBATh PE3YJIbTAaThl HA HOBBIE KJIACChl (PUTYP, IPOBOJAUTH B HECIOKHBIX
citydasix Kiaccu(ukanuio GUryp mo pa3TudHbIM OCHOBAHHSM;

* HCCIIeI0BATh YEPTEXKHU, BKIIOUasi KOMOMHAIMK (UTyp, U3BJIEKATh, HHTEPIIPETUPOBATh U PeoOpa30BbIBaTh HHPOPMALINIO, IIPEACTABICHHYIO Ha
YepTexax;

* pelarhb 3aJa4u TeOMETPUUYECKOI0 COJIEPKAHUs, B TOM YHCIIE B CUTYalUsIX, KOTa aJlTOPUTM PELIEHUs HE CIIelyeT SIBHO U3 YCIIOBUS, BIIOIHSTD
HEOOXOAUMBIE /ISl PEIICHUS 33/1a4H JJOTIOTHUTEIBHBIE IOCTPOCHUS, NCCIIEA0BATh BO3MOXKHOCTh IPUMEHEHHUS TEOpeM U (POpMYJT IJIsl peIIeHus 3a/1a4;
* (hOpMyIMPOBATH U JI0KA3bIBATH T€OMETPUUECKUE YTBEPIKIACHHSL.

B noBceaHeBHOIi :KM3HM ¥ IPU U3YYEHHH IPYIUX NPEAMETOB  COCTABISThH C UCTIOIB30BAHUEM CBOMCTB T€OMETPHUECKUX (DUTYp MaTEeMaTHIECKHE
MOJIEJH JUJIsl pELIEHMs 3a/1a4 PAKTUYECKOT0 XapakTepa U 3a7jad U3 CMEXHBIX JUCLHUIUIMH, UCCIIE0BATh ITOJIyY€HHbBIE MOAEIN U UHTEPIIPETUPOBATH
pe3yibTar.

OTtHomeHNs

* BriageTh noHsATHEM OTHOIIEHUS KaK METaIllpeIMETHBIM;

* cBOOOJIHO OMEPUPOBATh NOHATUSAMH: PABEHCTBO (PUTYp, paBHbIE (PUTYPBI, PABEHCTBO TPEYTOJIbHUKOB, APAJUIEIbHOCTD MPSIMBIX,
MEPIEeHIUKYJIAPHOCTD MPSAMBIX, YIJIBI MEXAY IPSIMBIMU, IEPIEHANKYIISAP, HAKIOHHAS, TPOEKLIUs, norodue puryp, nogodHsie GUrypsl, 1o J00HbIE
TPEYrOJIbHUKY;

* HCII0JIb30BATh CBOMCTBA MOJO0US U paBeHCTBA QUTYp MPU PELICHUH 3a/1a4.

B noBcenHeBHOM KU3HM M NIPH W3Y4YECHHH APYTUX NMPEIMETOB  UCII0JIb30BaTh OTHOWIECHNUS AJI1 IOCTPOEHHUS U UCCIIEJOBAHMS MATEMAaTUYECKUX
Mojiesiell 0ObEKTOB peabHOM KU3HU.

N3mepenus u BoIYMCICHUS

* CB00OO/IHO OTEepUpPOBaTh MOHATUSAMU JJIMHA, [JI0MIa/1b, 00BEM, BEIMYMHA YIJIa KaK BETUYMHAMHU, UCTIOJIb30BaTh PABHOBEINKOCTD U
PaBHOCOCTABIIEHHOCTH TP PEIIEHUH 3a/1a4 Ha BHIYUCICHUE, CAMOCTOATENBHO MOIy4aTh U UCIOIb30BaTh (POPMYJIBI ISl BHIYUCICHUH TUTOMaied 1
00BeMOB (puryp, cB0OOOIHO ONEPUPOBATh MHUPOKUM HAO0pOM (POpMYI Ha BHIYMCIECHUE MPU PEILIEHUH CIIOKHBIX 33a]a4, B TOM YHCJIE U 3aja4 Ha
BBIUUCIIEHHE B KOMOMHAIMSIX OKPYXHOCTH U TPEYroJbHHUKA, OKPY>)KHOCTU M YETHIPEXYTOJIbHUKA, a TAKXKe C IPUMEHEHUEM TPUTOHOMETPHH;

* CaMOCTOSITENBHO (POPMYIUPOBATH THUIIOTE3HI U IPOBEPATH UX JOCTOBEPHOCTD.



B noBcegHeBHOI KM3HM ¥ IPU U3YYEeHHMH APYIUX NPeAMETOB. CBOOOJHO ONEpUpOBaTh (POpMyIaMu NP PEILIEHUH 33a4 B IPYIUX y4eOHBIX
IIpeIMeTax U IpU MPOBEIECHUU HEOOXOAUMBIX BBIYUCICHUI B peaIbHON KU3HU.

I'eomeTpuyeckue nocTpoeHus

* OnepupoBaTh MOHATHEM HA0Opa AINEMEHTOB, ONPECISIONINX T€OMETPHUECKYIO QUTypy,

* BJIaJIeTh HAOOPOM METO/10B IIOCTPOCHUHN LIUPKYJIEM U JINHEHKOM;

* IPOBOAUTH AHAJIW3 U PEaJIU30BbIBATH JTAllbl PELLIEHUs 3a/1a4 Ha [TIOCTPOEHUE.

B noBcegHeBHOI KM3HM M IPU U3YYEHHMH APYIUX NPEAMETOB  BBIIIOIHATh TOCTPOEHHSI HA MECTHOCTH; OLIEHUBATh pa3Mephl peallbHbIX 0OBEKTOB
OKPY’KaIOILLEro MUpA.

IIpeoOpa3oBanus

* OnepupoBaTh IBMKCHUSIMH U TPEOOPA30BAHUSAMH KaK METAIPEIMETHBIMUA OHATHSIMH;

* OIIEpUPOBATh NOHATUEM JBIXKEHUS U IpeoOpa3oBaHus noaoous 11 000CHOBaHUN, CBOOOAHO BJIAAETh IpUEMaMU OCTPOSHUSI (PUTYP € ITOMOLIbIO
JIBUKCHHI 1 TIPeoOpa3oBaHus 10100Ms, a TAK)Ke KOMOMHAIIMSIMA JIBUKCHHM, TBYKSHUH U TPEOOpa30OBaHUi;

* UCIOJIb30BATh CBOWCTBA JIBMKEHUHN U TPpeoOpa3oBaHuil Ul IPOBEACHUS 00OCHOBAHHUS U 10KA3aTEIbCTBA YTBEPXKICHUN B TEOMETPUU U IPYTUX
y4eOHBIX IIpeMeTax;

* [10JIb30BaThCs CBOMCTBAMH JIBUKEHUH U TPeoOpa3oBaHuil IPH peILICHUH 3a/1au.

B noBceaHeBHOI )KM3HU M PU U3YYeHHUH IPYIUX NPeAMETOB  TPUMEHATH CBOWCTBA IBMKCHUH U IPUMEHSTH 1MO100ME IS TOCTPOSHHIA 1
BBIYMCIICHUM.

BekTophI M KOOPAMHATHI HA IJIOCKOCTH

* CBOOOZHO ONEpUpOBaTh MOHATUAMHU BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, IPOM3BEIEHNE BEKTOPA Ha YHCIIO, CKaJIIPHOE NTPOU3BEICHHE BEKTOPOB,
KOOPJMHATHI HA IUIOCKOCTH, KOOPAWHATHI BEKTOPA;

* BJIaJIETh BEKTOPHBIM U KOOPIAMHATHBIM METOJIOM Ha IIJIOCKOCTH IS PEIICHMS 3a1a4 Ha BBIYUCIICHUE U I0KA3aTEIbCTBA;

* BBIIIOJIHATH C TIOMOIIIBbIO BEKTOPOB M KOOPJIMHAT JOKA3aTEIbCTBO U3BECTHBIX €My M€OMETpHUECKUX (PaKTOB (CBOWCTBA CPEIHUX JIMHUIM, TEOpEM O
3aMeyaTesIbHBIX TOYKax M T.I1.) ¥ MOJy4aTh HOBBIE CBOMCTBA U3BECTHBIX (DUTYD;

* HCII0JIb30BATh YpaBHEHUs (UTYp JUIsl pEIIeHUs 3a/1a4 U CAMOCTOSITEIbHO COCTABIISATh YPABHEHUS OTJENbHBIX IIJIOCKUX (UTYD.

2. Conep:xaHue y4eOHOro npeamera
I'eomerpus

I'eomerpuyeckune purypsl

®urypsl B reoMeTpuM M B OKpY:Kawuem mupe ['eomerpuueckas ¢urypa. @opMupoBaHHe NPEICTABICHUNA O METANpPEAMETHOM IOHSATHI
«purypar.

Touka, TMHUA, OTPE30K, MpsAMasd, JIy4, JOMaHas, INIOCKOCTb, YToJl, OUcceKTpuca yria u e€ CBOMCTBA, BU/IbI YIJIOB, MHOIOYTOJIBHUKH, KPYT.

OceBast cuMMeTpHst reoMeTpudeckux guryp. LleHTpanbHas cuMMeTpusi TeOMETPUYECKUX (UTYP.



MHoroyrojbsHuKH MHOIOYroIbHYK, €70 3JIEMEHTBI U €r0 CBOMCTBA. Pacno3HaBaHue HEKOTOPBIX MHOTOYT'OJIbHUKOB. Bbinykibie u HegbinyKivle
MHO20Y201bHUKY. IIpaBUIIBHBIC MHOTOYTOJIbHUKH.

Tpeyronsuuku. BeicoTa, Meanana, OuccekTpuca, CpefHsisl JUHUS TPEYrojibHuKa. PaBHOOEIpEHHBIN TPEyrojabHHUK, €r0 CBOMCTBA M NMPU3HAKU.
PaBHocTOpOHHMI TpeyronbHUK. [IpsAMOYronbHBIN, OCTPOYTOJNbHBIM, TYNOYIOJBHBIM TPEYrOJIbHUKH. BHemHue yrisl TpeyrojbHukKa. HepaBeHcTBO
TPEYrOJIbHUKA.

Yetsipéxyronpuuku. llapamnenorpamm, pomO, NpsSMOYTOJBHUK, KBajapar, Tpamelnus, paBHoOenpeHHas Tpamnerus. CBOWCTBAa M HpPU3HAKU
napajiesiorpaMma, pomoa, npsiIMOyrojbHHKa, KBajpaTa.

Oxpy:xHOCTb, KpPYr VX 351eMEHTHl U CBOWCTBA; IIEHTpaJbHbIE U BIUCaHHBbIC YIJbl. KacaTenbHas u cexywas K OKPYXKHOCTHU, UX CEOUCMEA.
BrnircaHHBIE M ONMCAHHBIE OKPYKHOCTH JUIL TPEYTOJIbHUKOB, YeMblPEX)20IbHUKOE, NPABUNLHBIX MHO20Y20bHUKOS.

I'eomerpuueckne Gurypsl B npocrpancrse (00bémMHBIE Tesa) Muozocpannuk u e2o snemenmol. Hazeanus mMHo202panHuKos ¢ pasHvim

noaodiceHuemM U Koauyecmeom epaueu. llepBUuHbIe TPEICTaBICHUS O MUpPaMUJE, NapajuleNienuneae, npusme, cepe, mape, IIIMHIPE, KOHYCE, UX
3JIEMEHTAaX U MPOCTEUIINX CBOMCTBAX.

OTHOmIEHMA

PaBenctBo ¢uryp CpolicTBa paBHbIX TPEYIOJbHUKOB. [Ipru3HaKy paBeHCTBA TPEYTrOJIbHUKOB.

IMapanieabHocTs NPsAMbIX [Ipy3HAKK U CBOMCTBA MapaJIEIbHBIX MPAMBIX. Akcuoma napaiieirvhocmu Eexnuoa. Teopema Daneca.

Ilepnenauxkynsapusie npsimble [Ipsmoii yron. [lepnennukynsp k npsmoil. Haknonnas, npoekuusa. CepeiMHHBIN NEPHIEHAUKYISP K OTPE3KY.
Cesoticmsa u npusHaxku nepneHoUK)IsIPHOCMU.

Ilooooue

Ilponopyuonanvusie ompesxu, nooodoue gueyp. IlooobHvie mpeyeonvHuku. IIpusnaxu noooous.

B3anmHoe pacnosio:keHue npsiMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

N3mepeHus: 1 BHIYUCJICHUSA

Beanunnbl [Tonsarue Benuuunsbl. JnHa. M3mepenue qiunel. EquHune! usmepenus 1inHbl. Bennuuna yria. ['pagycHas mepa yria.

[TonsiTrie o mmomaay miockoi (Gurypsl u e€ cBoiicTBax. 3mepenue muomazaeit. EAuHUIIBI 13MEpeHUs MO,

[IpencraBnenne 06 o0BEME U ero cBoicTBax. M3mepenne oobéma. Ennnuiibl usmepenust 005EMOB.

HN3mepenus u BorunciaeHusi THCTpyMeHTHI A7 U3MEpEHUI U IOCTPOCHUH; U3MEPEHUE U BBIUMCICHHUE YTIIOB, IJINH (PAaCCTOSHUIA), TUIOIIACH.
Tpuronomerpuyeckrue pyHKIHUN OCTPOTO yIiia B IPSIMOYTOJIBHOM TPEYroJdbHUKE T pucoHomempuieckue )ynkyuu mynozo y2na. BerauciaeHue 31eMeHTOB
TPEYTrOJIbHUKOB C UCIOJb30BAHUEM TPUTOHOMETPUUECKUX COOTHOLIEHHU. POPMYIIBI IIJIOIIAIA TPEYTOJIbHUKA, [TApaJIENOrpaMMa U €ro YaCTHBIX BUOB,
(hopMyITBI ITTMHBI OKPYKHOCTH | TIT0Iaau Kpyra. CpaBHeHHE U BeunciaeHue miomazaeii. Teopema [udaropa. Teopema cunycos. Teopema kocumycos.

Paccrosinus PaccrosiHue Mexay Toukamu. PacctostHue oT TOUKH 10 IPSIMO. Paccmosnue medxncoy gueypamu.

I'eomeTpuyeckue nocrpoeHus /'eomempuueckue nocmpoenus 015 UALIOCMPAYUU CEOUCME 2eOMempuULecKux gueyp .

WHCTpyMEHTHI /11 TOCTPOSHU: LIPKYIb, TUHEWKa, YTOIbHUK. [Ipocmetiwiue nocmpoenus yupKyiem u JUHeluKou. nocmpoeHue Ouccekmpucsl
yena, nepneHOuKyIsapa K npsamot, yeid, pagHo20 OaHHOMY,

Ilocmpoenue mpey201bHUKO8 NO MPEM CIMOPOHAM, 08YM CIOPOHAM U YNy MeHCOY HUMU, CMOPOHE U 08YM NPULEHCAWUM K Hell Y2IaM.
enenue ompesxa 6 0aHHOM OMHOWEHUU.



I'eomeTpuyeckue npeodpa3zoBaHu

IIpeodpazoBanus [lonstue npeodpazoBanus. [IpencraBienne o MeTanpeIMETHOM MOHATHH «IpeodpazoBanue». I1o0obue.

JBuzkenunst OceBasi ¥ LICHTPAJIbHAS CUMMETPUS, O8OPOM U napaielvbHbli nepeHoc. Kombunayuu 08udxicenuti Ha RIOCKOCMU U UX C80UCMEA.

BeKTOpbI U KOOPAUHATHI HA MJIOCKOCTH

BexTopbl [loHsTre BekTopa, NEHCTBUS HAJl BEKTOpAMH, HCIIOJIIb30BAHHE BEKTOPOB B (DM3HKE, paziodceHue 8eKmopa HA COCMAasiawujue,
CKanapHoe npousseoeHue.

Koopaunatbl OCHOBHBIE MOHSTHUSI, KOOPOUHAMbL 8eKMOpA, paccmosnue medxrcoy mouxkamu. Koopounamei cepeounvt ompeska. YpasHenus
Queyp.

Ilpumenenue 6ekmopog u KOOpOUHam 05 peuieHuss RPOCMeNUUxX 2eoMempuyecKux 3a0ay.

Hcropus matematuku Bo3nHuknogenue mamemamuku Kaxk HayKu, smanst e€ pazeumus. Ocnosnovle pazoenvt mamemamuxu. Boioarowuecs
MamemMamuKku U ux 6K1a0 é pazsumue HayKu.

beckoneunocms mmnoocecmea npocmeix uucen. Hucna u onunvl ompesxos. Payuonanvnvle yucna. [lompebnocmos 6 uppayuonanbubix 4uciax.
LlIxona Iughacopa

3apooicoenue ancebpuvl 6 nedpax apugpmemuru. An-Xopesmu. Poowcoenue Oykeennou cumsonruxu. I1.@epma, . Buem, P. /Jexapm. Hcmopus
80NPOCA O HAXOHCOEHUU YOPMYTI KOpHell aleedpaudecKux ypasueHull cmenenel, oonvuux yemoipéx. H. Tapmanws, /[oc. Kapoano, H X. Abenw, J.1 anya.

Tossnenue memooa KOOpOUHAM, NO3BONAIOUE20 NEPEBOOUMb ceoMempuyecKue 00beKmyl Ha A3bIK aneeopul. Ilossnenue epaguroe ynkyuil. P.
lexapm, I1. @epma. [Ipumepvt paziuynvix cucmem KOOPOUHAM.

3adaua Jleonapoo Iluzanckoeo (Q@ubonauuu) o kponukax, yucia Pubonayuu. 3adaua o waxmamuou docke. CX00UMOCMb 2e0MempPu1ecKoll
npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuule uepwl. 11. @epma, b.Ilackanw, A. bBepuyninu, A.H.Koamoeopos.

Om 3emnedenus k ceomempuu. Ilughazop u ezo wxonra. @anec, Apxumeo. [lnamon u Apucmomens. Ilocmpoenue npaguibHbLIX MHO20) 20 IbHUKOS.
Tpuccexyus yena. Keaopamypa kpyea. Yosoenue kyoa. Ucmopus uucna n. 3onomoe cewenue. « Hauana» Eexnuoa. JI Diinep, H. U.Jlobauesckuii. Ucmopus
nAMOo20 NOCmMyniama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUPQ.

Acmponomus u ceomempusi. Ymo u kax y3uanu Anaxcazop, Ipamocgher u Apucmapx o pasmepax Jlynwl, 3emnu u Connya. Paccmosnus om 3emnu
0o Jlynvi u Connya. Msmepenue paccmosnusi om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 pazsumuu mamemamuxu. JI.Dunep. H U.Jlobauesckuu, I1.J1. Yeovuues, C. Kosanesckas, A.H.Koaimozopos.

Mamemamuxa 6 paseumuu Poccuu: Ilemp |, wikona mamemamuueckux u Hasueaykux Hayx, pazeumue poccuiickozo ¢roma, A.H Kpuinos.
Kocmuueckasn npoepamma u M.B.Kenoviu.



3.TemaTuueckoe INIAHUPOBAHHUE ¢ YKA3AHUEM KOJIHYECTBA YaC0B, 0OTBOAUMBIX HA OCBOCHHE Ka)K10i TeMbl.

I'eomeTpus-9

Tema

Tema ypoka

OcHoBHoOe cogepkaHue

BBoaHoe noBropenue (2 yaca)

IToBropenue. Pemenue 3anau.

CraproBasi KOHTpPOJIbHasi padoTa

BekTopnl (8 yacoB)

Bekrop.
JlnuHa(MoyIb)BEKTOpA.
PaBeHCTBO BEKTOPOB.

[TonsiTne BekTOpa. PaBeHCTBO BEKTOPOB.

Onepanuu Haj
BEKTOpaMHU: YMHOKCHHE
Ha YHCIIO, CIIOKEHUE,
pa3io’KeHue, CKalsipHOoe
MIPOU3BEJICHUE.

CyMmMa ByX BEKTOPOB. 3aKOHbI CJIOKEHUS
BekTOpoB. IIpaBuiio napajienorpamma.

CYMMa HCCKOJIbKUX BEKTOPOB.

Brrunranue BeKTOpOB

HpOI/I3BeI[eHI/Ie BCKTOpA HA YUCJIO.

Pemienue 3agay. HpOI/I3Be)IeHI/Ie BCKTOpAa Ha
YHUCJIIO.

HpI/IMeHeHI/Ie BCKTOPOB K PCHICHUTIO 3aJ1a4.

CpeﬂHHH JIMHUS TpariCiuu.

[TonsiTvie BEKTOPA, €0 JUIMHBI, KOJJIMHEAPHBIX U PaBHBIX
BEKTOPOB.

YMeHnue n3o0paxxarb 1 0003Ha4aTh BEKTOPHI, OTKJIAIbIBATH
0T J1t000 TOYKH BEKTOP, PAaBHBII TaHHOMY.

[ToHsiTHE CyMMBI M PA3HOCTH JIByX BEKTOPOB, 3aKOHBI
CJIO’KEHHSI BEKTOPOB.

YMeHue cTpouTh CyMMY JIBYX JaHHBIX BEKTOPOB, CYMMY
HECKOJIbKMX BEKTOPOB, Pa3HOCTb JIBYX JAHHBIX BEKTOPOB.
VYMHOKEHHE BEKTOpa HA YHUCII0, CBOICTBA 3TOTO
JENCTBUS, IPUMEHEHNE BEKTOPOB IIPU JOKA3aTEIbCTBE
TEOPEM U PELICHUU 3a/1a4.

Metoa koopaunar (10 yacoB)

Koopaunats! BekTopa

Pasznoxenune BEKTOPOB 10 ABYM JaHHBIM
HEKOJJIMHEAPHBIM BEKTOPAM.

KOOpI[I/IHaTBI BCKTOpa

JlexapTOBBI KOOpAMHATHI
Ha ockocTu. Popmyia
KOOPJIMHAT CEePEeUHBI
orpeska. Popmyna

CBs3b MEXly KOOpAMHAaTaMU BEKTOpA U
KOOpAMHATaMM €ro Havyaia u koHua. IIpocreiimue
3aJ1a41 B KOOpPJAUHATAaX.

[Ipocreiimme 3a1a4n B KOOpAUHATAX

[ToHsiTHE KOOPMHAT BEKTOPA, MpaBUiIa ACHCTBUS HAJT
BEKTOPAMHU C 3aIaHHBIMU KOOPJIHHATAMU

DopMyibl KOOPAMHAT BEKTOPA YEPE3 KOOPAUHATHI KOHIIA
Y Hayaja, KOOpAUHAT CEPEAUHBI OTPE3Ka, IJIMHBI BEKTOpA
Y PACCTOSTHUS MEXKY IByMsI TOUKAMH.

YpaBHEHHUsI OKPYKHOCTHU U IIPSIMOM.
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PaCCTOSAHUA MCIKOY
JABYMS TOYKAMMH.

YpaBHEHHE JTMHUU HA IUIOCKOCTU. YpaBHEHUE
OKPY’KHOCTH.

YpaBHEHHE OKPYKHOCTHU

YpaBHeHUE TPAMOI

Pemenue 3agau

Penrenue 3amau

KontponbsHas padora Nel «Merton koopauHaT»

CoO0THOIIEHHUsI MEK1Y CTOPOHAMH M YIJIaMH TpeyrojbHuka. CkajisspHoe npousBeieHne BeKTOpoB (12 yacoB)

Dopmyibl,
CBSI3BIBAIOIIIME CUHYC,
KOCUHYC, TAHI'€HC,
KOTaHT'€HC OJTHOTO U TOTO
xe yria. OCHOBHOE
TPUTOHOMETPHUUECKOE
TOXKeCTBO. DOpPMyJIBI
IpUBEICHUS

Cunyc, KOCUHYC U TaHreHc yria. OCHOBHOE
TPUTOHOMETPHUUECKOE TOKAECTBO.

®opmynsl npuBeaeHus. CopMyIibl 1S
BBIYHMCIICHHS] KOOPJIMHAT TOYKHU.

Pemenne 3agau.

dopmyiia mIomaau
TPEYroJIbHUKA Yepe3 ABE
CTOPOHBI U YTOJI MEXKIY
HUMHU. TeopeMa CUHYCOB
Y TEOpEMa KOCHHYCOB.
Belynciienue 21€MeHTOB
TpEeYTroJIbHUKA

Teopema o mmomaaun TpeyrojipHuka. Teopema
CHUHYCOB.

Teopema KOCUHYCOB.

Peniennie TpeyroJbHUKOB.

W3mepuTenbHble pabOTHI.

Pemenne 3agau.

VYros Mexay BEKTOpaMH.
CkansipHoe
MIPOU3BEICHNE

VYron mexny BekTopamu. CkasipHOe
MIPOU3BEICHNE BEKTOPOB

CkansipHO€ IPOU3BEIEHUE B KOOPANHATAX.
CBOJCTBa CKJSIPHOTO ITPOU3BEAEHUSI BEKTOPOB.

Pemenue 3agau

KonTponsuas padota Ne2 «CooTHOLIEHUS MEKITY
CTOPOHAMU U yIJIaMU TPEYTOJIbHUKAY

Cunyc, KocuHYC, TaHTreHc i yrioB oT 0° go 180°,
(GopMyIbl 17151 BBIYKUCIEHUS] KOOPAMHAT TOUKH,

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.

TeopeMmsbl 0 TUIOIIAIU TPEYTOJIbHUKA, TEOPEMBI CHHYCOB U
KOCHHYCOB.

Omnpenenenne CKalIsipHOTO MPOU3BEACHUS BEKTOPOB,
yCIIOBHE NEPIEHINKYISIPHOCTH HEHYJIEBBIX BEKTOPOB,
BBIPAXEHHE CKAJIIPHOTO IIPOU3BECHUS B KOOpAMHATAX U
€ro CBOMCTBA.
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JimHa oKkpyskHOCTH M IJI0IaaAb Kpyra (11 yacoB)

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
OKpy>KHOCTb, OTIMCAHHAS
OKOJIO TPEYTIOJIbHUKA.
OKpy>KHOCTb, BICAHHAS
B TPEYTOJIbHHUK.
[Tnomanp onMcaHHOTO
MHOTOYTOJIbHUKA

[IpaBuibHBI MHOTOYTOJIBHUK. OKPY>KHOCTb,
OMMCaHHasl OKOJIO MPABWIILHOTO MHOTOYTOJIbHUKA.

OKpyXHOCTb, BIIUCAHHAS B IPABUIIbHBIH
MHOT'OYTOJIbHUK.

DopMyIbl 17151 BBIYUCIICHUS TUIOMIAIN
MPaBUIILHOTO MHOTOYTOJIbHUKA, €I0 CTOPOHBI 1
paanyca BOUCAHHOW OKPY>KHOCTH.

HOCTpOGHI/Ie IMMPpaBUJIbHBIX MHOI'OYTI'OJIbHUKOB.

Jn1Ha OKpyXHOCTH U
JnvHa nyru. Yucno n
ITmomazne kpyra u
IJI0IIAb CEKTOpA

HJ'II/IHEI OKPYXXHOCTH.

[lmomane kpyra.

Ilimomaae KpyroBoro cexropa.

Pemenune 3agau

Permenue 3agau

Pemenune 3agau

KontponsHas padora Ne3 «/[imrHa OKpY)KHOCTH»

Onpenenenre NpaBUILHOTO MHOTOYTOJIbHUKA, TEOPEMBbI
00 OKpPYXHOCTH, OTIUCAHHON OKOJIO MPAaBUIIBHOTO
MHOTOYTOJIbHUKA, U OKPYKHOCTH, BIUCAHHOM B
NPaBUJIBHBII MHOTOYTOJIEHUK, ()OPMYITBI JIJIsl BHIYUCIICHUS
yIJia, TUIOIIAIU U CTOPOHBI IPABHIIBHOTO MHOTOYTOJIbHUKA
U paauyca BIIMCAHHOMN B HETO OKPY>KHOCTH.

DopMyIbl TUHBI OKPY>KHOCTH U TyTH OKPY>KHOCTH,
IUIOLIA/IM Kpyra U KpyroBoro ceKTopa.

JABu:kenus (8 yacon)

IIpumeps! IBHKEHUN
¢buryp: ocepas
CUMMETpUS,
NapauIeJIbHBIN IEPEHOC,
MOBOPOT, LIEHTPaJIbHAs
cummerpus. [lonarue o
TOMOTETHH.

OTtobpaxenue Tiockoctu Ha ceds. [lonstue
JIBUKCHUS

OTto6pakenue muockocty Ha ceds [lonsarue
JIBUKCHUS

OTto6pakenue muockocty Ha ceds [lonsarue
JIBUKCHUS

ITapasuienbHBIN IEPEHOC.

IToBopoT

IToBopoT

Penrenue 3amau

Kontponbhas pabora Ned «JIBrxeHUs»

Omnpenenenre IBMKEHUS TIIIOCKOCTH,

YMeTb 00BSCHATh, YTO TAKOE 0TOOpaKeHHE TNIOCKOCTH Ha
ce0s1, J0Ka3bIBaTh, UTO OCEBAs U LIEHTpaIbHasi CHMMETPUHI
ABJIIOTCS JBUKEHUSMHU U 4TO MPU ABH)KEHUU OTPE30K
0oToOpakaeTcs Ha OTPE30K, a TPEYrOJIbHUK — HA PaBHBII
€MY TPEYTOJIbHUK.

[TapamienpHBIN IEPEHOC U MTOBOPOT KAaK IPUMEPHI
IBIKEHUH IIOCKOCTH.

00 akcuoMax IIaHUMeTpHH (2 yaca)

IToustue 06
aKCHOMAaTHYECKOM
METO/IE TIOCTPOCHUS
TUTAHUMETPHUH

006 akcHoMax IIAHUMETPHH

006 akcroMax IUTAaHUMETPHUH

AKCHOMEI IIAaHUMETPHUH ,
YMmenue MNPUMCHATH UX IIPU PCUHICHUU 3aaa4.

IloBropenue(10 yacoB)
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TpeyroiabHUK.

TpeyronabHUK.

TpeyroiapHuUK.

TpeyronbHUK.

OKpY)KHOCTb.

OKpYXHOCTb.

OKpY)KHOCTb.

4

qupreXYTOJ'IBHI/IKI/I, MHOI'OYT'OJIbHUKH

qCTprexyFOJII)HI/IKI/I, MHOI'OYI'OJIbHUKH

quBIpeXyTOJ'ILHI/IKI/I, MHOI'OYT'OJIbHUKH.

Bekrtopsl, METOJ KOOPAMHAT, JBUKCHUS

BeKTOpBI, MCTOI KOOpAWHAT, IBUKCHUI.

[Tpomexyro4Has arrecrarus. [omoBast
KOHTpPOJIbHAs paboTa.

VYpok-koHCYnbTalMsl (OTBETHI HA BOIIPOCHI
y4aIImxcs)
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