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1 .ITosicHuTeIbHAS 3alKMCKa

Pabouas mporpamma o yueOHOMY Kypcy « TeomeTpus 7-9 kiacc » pa3paboTaHa Ha

OCHOBE MPUMEPHOM OCHOBHOH 00pa30BaTEIbLHOM MPOrpaMMbl OCHOBHOTO OOIIETO

OO6pa3zoBanus
H3yuenue ceomempuu 6 00pa3zoeamenbHuIX YUPEHCOCHUAX 0CHOBHOZ0 00uie2o

00pa3o08anus HanNPaeieHo Ha 00CMUMNCCHUE C/1eOYIOUMUX Uelell:

® OBJIQJICHUE CHCTEMOW MAaTeMAaTHYCCKUX 3HAHUN M YMEHUN, HCOOXOAMMBIX TJISI
MPUMEHEHUS 51 TPAKTUYECKOMN ACSITEIBHOCTH, U3YUCHUS CMEXHBIX JUCIUIUIAH,
MPOJI0JKEHUS 00pa30BaHUs;

® HTEJUJICKTYaJIbHOE pa3BUTHE, (DOPMUPOBAHKUE KAUYECTB JTUYHOCTU, HEOOXOIUMBIX
YEJIOBEKY IS TTOJTHOIICHHON U3HH B COBPEMEHHOM OOIIECTBE, CBONWCTBEHHBIX
MaTEMaTUYECKON JEeSATEIBHOCTH: SICHOCTU M TOYHOCTH MBICIH, KPUTUYHOCTHU
MBIIIICHUS, HHTYUIIAN, TOTHYECKOTO MBIIIJICHUS, SJIEMEHTOB alrOPUTMHICCKOM
KyJbTYPBI, TPOCTPAHCTBEHHBIX MPEACTABICHUHN, CIIOCOOHOCTH K MPEOAOJICHUIO
TPYJIHOCTEM:

epopMupoBaHuE TpPEACTaBICHUN 00 WuAESIX W METoJAaX MaTeMaTHKU Kak
YHUBEPCAIBHOTO S3bIKAa HAYKH M TEXHUKH, CPEACTBA MOJICIUPOBAHUS SIBJICHUN U
MPOIIECCOB;

®BOCIUTAHUE KYJIBTYpPhl JUYHOCTH, OTHOIICHHMS K MAaTeMaTHKE KakK K YacTH
o0IIeueIoBeYeCKO KyJIbTyphl, HMIparoIleii 0coOyr poyib B OOIIECTBEHHOM

Pa3BUTHHN.

Obmue 1enu Kypca reomeTpun 7-9 KiaaccoB
[IpakTryeckasi 3HAUMMOCTD LIKOJBHOTO Kypca T€OMETpU 00YCJIOBIIEHA TEM, UTO
ero OOBEKTOM SABJISIOTCS MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHbIC
OTHOILIEHUSI IEHCTBUTEIILHOTO Mupa. ['eoMeTpuueckas moJAroToBka He0OXoauma
JUIsl TIOHUMaHUsl MPUHLUIOB YCTPOMCTBA W HCIOJIB30BAHUSI COBPEMEHHOMU
TEXHUKHU, BOCIPUATUS HAYYHBIX U TEXHUUECKUX MOHATUN M uaed. Martemaruka
ABJIAETCS SI3bIKOM HAYKH M TEXHUKH. C €€ MOMOILBIO MOJIETUPYIOTCS U U3Y4YarOTCs

SABJICHUA U IMIPOLECCCHI, IIPOUCXOAAIINEC B ITPUPOAC.



['eomeTpus sBIsETCS OAHUM M3 OINOPHBIX IIPEIAMETOB OCHOBHOM WIKOJIBI: OHA
oOecrieuynBaeT U3y4eHHUE IPYTUuX TUCIUIUINH. B mepByio ouepess 3T0 OTHOCUTCS K
IpeIMeTaM E€CTECTBEHHO-HAYYHOTO IMKJIA, B YacTHOCTU K ¢usuke. Pa3Burtue
JIOTUYECKOTO MBIIIUICHHS YYaIIuXcsl MpU OOyYEeHWH TEOMETPHUH CIIOCOOCTBYET
YCBOCHUIO MIPEAMETOB TYMAaHUTApPHOTO LMKJIA. [[pakTndeckre yMeHHsI U HaBBIKH
Tr€OMETPUYECKOTO XapakTepa HEOOXOJUMBbI [JIsi TPYAOBOM JIEITEIbHOCTH U
npodecCHoHaNTbHOM MOATOTOBKH IIIKOJEHUKOB.

PazButne y yyamuxcs OpaBWIbHBIX IPEACTABICHUM O CYIIHOCTH U
MPOUCXOXKJICHUM TEOMETPUUECKUX aOCTpaKIUi, COOTHOUIEHHWU PEATBHOTO U
UJICATBHOTO, XapakTepe OTPAXKECHUS MATEMATUYECKOM HAyKOW SBJICHUW U
IPOLIECCOB PEAIBHOTO0 Mupa. MeCcTo reoMeTpuM B CHUCTEME HAayK U POJIH
MAaTEMATHYECKOTO MOJICIIMPOBAaHUS B HAYYHOM IIO3HAHUM W B MPAKTHKE
CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHUS YyUalllUXCs, a TaKKe
GbOpMHpPOBAHUIO KA4eCTB MBIIUICHHS, HEOOXOAMMBIX [UUIS aJanTalud B
COBPEMEHHOM MH()OPMALIMOHHOM OOIIECTBE.

TpeOyst 0T yyanuxcsi yYMCTBEHHBIX U BOJIEBBIX YCUJIMI, KOHIIEHTPAIIUU BHUMAHUS,
aKTUBHOCTU PAa3BUTOTO BOOOPaKEHMS, TE€OMETPHUS pa3BUBACT HPABCTBEHHBIC
YepThl  JIMYHOCTH  (HACTOMYMBOCTH,  IEIEYCTPEMIEHHOCTh, TBOPYECKYIO
aKTUBHOCTb, CAMOCTOSATEILHOCTh, OTBETCTBEHHOCTb, TPY/I0JTFO0HE, TUCIUTIIINHY 1
KPUTHUYHOCTh MBIIIJICHUS) U YMEHUE apTYMEHTUPOBAHO OTCTaUBATh CBOU B3IJISI/IbI
U yOeXKJIeHUs, a TAKKE CIIOCOOHOCTh MPUHUMATH CAMOCTOSITEIIbHBIE PEIICHUS.
['eoMeTpusi CyIIECTBEHHO pacHIUPSET KPYro3op ydalluxcs, 3HAKOMS HUX C
WHIYKIMEH W JeAyKuueu, oO00OIeHMeM M KOHKpPETH3alluel, aHaIu3oM U
CHUHTE30M, KJIacCU(PUKAIIUEH U CUCTeMaTHU3aIueit, abcTparnpoBaHUEM, aHAJIOTHEH.
AKTHBHOE MCHOJB30BAHKE 33/1a4 HA BCEX 3Talax yyeOHOro mpolecca pa3BUBAET
TBOPYECKUE CITOCOOHOCTH MIKOJILHUKOB.

[Tpu oOydennn reomeTpuu GOPMHUPYIOTCS YMEHHS M HABBIKA YMCTBEHHOTO TPY/ia
— IJJAHUPOBAHHUE CBOEH pabOThI, MOUCK PALMOHAIBHBIX IMyTEH €€ BBITOJIHEHHUS,
KpUTHUYECKAs OIIEHKA Pe3yJIbTaToB. B mporiecce 00y4eHus: reOMETPHH MTKOJIbHUKA
JIOJDKHBI HAay4YUTHCS M3J1araTh CBOM MBICIIU SICHO U UCUEPIBIBAIOLIE, JAKOHUYHO U

éMKO, HpI/IO6p€CTI/I HaBBIKHM t{éTKOI‘O, AKKYPAaTHOIro M rpaMOTHOI'O BBIIIOJTHCHHSA



MaTEMaTUYECKUX 3amucei. BaxHenen 3agadyer KOJIBHOTO Kypca re€OMETpUu
SBIIICTCSI PA3BUTHE JIOTHYECKOTO MbINIIeHUs ydammxcsa. CaMu  OOBEKTHI
F€OMETPUUECKUX YMO3AKJIIOUCHUNM U IIPUHATbIE B TEOMETPUM IIpaBUia UX
KOHCTPYHPOBAHUS CIHOCOOCTBYIOT (hOPMHUPOBAHUIO yMEHUH OOOCHOBBIBATH W
JIOKa3bIBaTh CYKJAECHUS, IPUBOJAUTH YETKHUE OMPEICICHUS, PA3BUBAIOT JIOTUYECKYIO
VHTYULMIO, KPATKO U HATJISIAHO BCKPBIBAIOT MEXaHU3M JIOTUUECKUX ITIOCTPOCHUM U
y4aT UX NPUMEHECHHUIO.
Tem cambiM reomMeTpus 3aHMMaeT Beayllee MecTo B (OPMHPOBAHUU
HAay4YHO-T€OPETHUYECKOTO MBIIUICHUS IIKOJBHUKOB. PackpbiBas BHYTPEHHIOIO
rapMOHUI0O MaTeMaTukh, GOpMUPYs TMOHMMAaHWE KpacoThl M M3AIIECTBa
MaTEMaTUYECKUX PACCYKJEHUM, CIOCOOCTBYS BOCHIPUATHIO T€OMETPHUUECKHUX
($hopM, YCBOCHUIO MOHSITUSI CHMMETPUM, TEOMETPHUSI BHOCUT 3HAUUTEIILHBIN BKJIa/ B
ACTETUYECKOE BOCMUTaHUE ydammxca. E€ um3ydeHue pa3BUBaeT BOOOpaKeHUE
IIKOJIbHUKOB, CYIIECTBEHHO OOOTallaeT U pPa3BUBAET HMX IPOCTPAHCTBEHHbBIC
IIPEACTABIICHNUS.

2.001mas xapakTepucTHKa Kypca
B Kypce yCIOBHO MOKHO BBIIEIUTH CIEAYIOIIME COAEPKATEIBHBIE JIMHUU:
«Harnsnnas ~ reometpusin,  «['eomerpuueckue  gurype», «M3mepenue
reoMeTpuueckux  Beqnuun», «KoopauHate», «Bekrtope», «Jloruka wu
MHOECTBa», «l'eoMeTpusi B HUCTOPUYECKOM pPA3BUTHUI. Marepuan,
OTHOcsIMiCcs K JnuHuUM «Harnsnnas reomerpusi» (3JIEMEHTHI HATJISTHOM
CTEPEOMETPHUH) CHOCOOCTBYET Pa3BUTUIO MPOCTPAHCTBEHHBIX MPEICTABICHUN
y4Jaluuxcss B paMKax H3Y4YEHUs [UIAHUMETPUM. ConepxaHue pas3genos
«I"eomeTrpuueckue purypoi» u «3zmMepeHne reoMeTpuIeCcKUX BETMINHY HAIEICHO
Ha MOJIyYeHHE KOHKPETHBIX 3HAHUI O T€OMETPUUYECKON (UTrype Kak BaxKHEHIIen
MaTeMaTUYECKOW MOJIENIU JIsl ONKUCAaHUsl OKpyXkaroiiero Mupa. CucreMaTu4eckoe
U3YYCHUE CBOWCTB TEOMETPUYECKUX (UTYp TO3BOJIMT Pa3BUTH JIOTHUECKOE
MBIIIJICHUE W TI0Ka3aTh IPUMEHEHUE OHTUX CBOMCTB MPU PEUICHUM 3a/a4
BBIYHCIIUTEIBHOTO U KOHCTPYKTHBHOI'O XapaKTEPa, a TAKKE NPAKTUYECKUX.
Marepuai, OTHOCSIIMICA K COJepkKaTEIbHbIM TUHUAM «KoopauHaTe» u

((BCKTOpBI», B 3HAUUTEIILHOM CTEIIEHU HECET B ceOe MCXKIIPCAMCTHBIC 3HAHU A,



KOTOPBIE HAXOAAT NPUMEHEHHUE, KaK B Pa3JIMYHBIX MAaTEMAaTUYECKUX AUCLIUILUIMHAX,
TaK U B CMEKHBIX IIPEAMETAX.

Oco0eHHOCThIO TMHHH «JIoTuKa 1 MHOKECTBa» ABIISETCS TO, YTO MPEACTABICHHBIN
3/1€Ch MaTepUaj NPEUMYIIECTBEHHO U3y4aeTCs IIPU PACCMOTPEHUH PA3JINYHBIX
BONPOCOB Kypca. COOTBETCTBYIOINI MaTepHaj HalleJIeH Ha MaTEMaTHIECKOe
pa3BUTHE y4yaluxcs, POPMUPOBAHUE Y HUX YMEHUS TOUHO, CIKATO U SICHO MU3JIaraTh
MBICJIM B YCTHOM ¥ TIMCbMEHHOM PEYH.

JInnus «I'eomMeTpusi B ICTOPUYECKOM PA3BUTHN» IPEIHA3HAYCHA JUIS
(hopMHpOBaHUS NMPEACTABICHUI O TEOMETPUN KaK YacTH YEJIOBEUYECKOUN KYJIbTYpHI,
JUTSL OOILIETO Pa3BUTHS IIKOJBHUKOB, JUISl CO3[JaHUs KYJIbTYPHO-UCTOPUUYECKOMN Cpebl

oOyJeHus.

3. MecTo mpeamera B y4eOHOM ILIaHe
B cootBercTBuM ¢ yueOHbIM maHoM MBOY COIL No7 Ha u3ydeHUs reoMeTpuu

CTYIIEHH OCHOBHOTO 00111eT0 00pazoBanusi orBoautcs 204 daca, B TOM
yucne B 7 kiacce 68 ydeOHBIX 4acoB M3 pacueTa 2 yueOHBIX yaca B HEJEo,
B 8§ Kiacce 68 ydeOHBIX YAaCOB U3 pacuera 2 yuyeOHBIX Yaca B HEJIEIIO,

B9 kjacce 68 ydyeOHBIX 4acOB U3 pacueTa 2 yueOHbBIX Yaca B HEJEIIO.

4 JIMYHOCTHBIE , MeTANIPEAMETHbIE U TpPeIMeTHbIe Pe3yJbTaThl

OCBOCHHUSI KYpca reoMeTrpuu 7- Yxiaccol

[TporpamMma oGecnieunBaeT JOCTUKEHHUE CIEIYIOMINX PE3YyIbTaTOB OCBOCHUS
o0pazoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMUs:
JUYHOCMHbIE:

1) popMupoBaHHE OTBETCTBEHHOIO OTHOIICHUS K YUYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH,
00y4Jaromuxcsi K CaMOPa3BUTHIO M caMOOOpa30BaHUIO HA OCHOBE MOTHBAIIUU K
0Oy4YEeHUIO U TIO3HAHUIO, BRIOOPY JalbHEHIero oopa3oBanus Ha 0a3e OpUEeHTUPOBKH
B Mupe npodeccuii u npopheccuoHaNIbHBIX MPEANOUYTEHUH, OCO3HAHHOMY
MOCTPOCHUIO UHANBUAYAIBHON 00pa30BaTeIbHON TPACKTOPHH C YUETOM

YCTOﬁQHBBIX IMO3HABATCJIIbHBIX HHTCPCCOB,



2) hopMHUpOBaAHKE IICIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH,

3) bopmMupoBaHHEe KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOIICHUH U COTPYTHUYCCTBE
CO CBEpCTHHUKAMHU, CTAPITUMHU U MJIQIIIMMU B 00pa30BaTEIbHON, OOIIECTBEHHO
MOJIC3HOM, Y4eOHO-UCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTUX BUIAX JIEATCILHOCTH,

4) yMeHue CHO, TOYHO, IPaMOTHO M3J1araTh CBOM MBICIIU B YCTHOM M TUCBMEHHOM PEYH,
MOHMMATh CMBICIT TTIOCTABJICHHON 3aJ1ayH, BBICTPAUBATh apTYMEHTAIIUIO, IIPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI;

5) KPUTUIHOCTH MBIIIICHUS, YMEHUE PAaCIiO3HABATH JIOTHYSCKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTINYATH TUIIOTE3Y OT (paKTa;

6) KpeaTUBHOCTh MBIILICHHS, UHUIIUATHUBY, HAXOTYUBOCTh, aKTUBHOCTh TPH PEIICHUH
TCOMETPUUYECKHX 33]1a4;

7) yMeHHE KOHTPOJIMPOBATh MPOIIECC U PE3Y/IbTAT YIeOHOW MaTeMaTHIECKOM
NEeSTeIbHOCTH;

8) crtocoOHOCTH K AMOLIMOHAIEHOMY BOCIIPHSATHIO MaTeMaTHIYECKHX O0OBEKTOB, 3a/1a4,
PELIEHUM, PaCCYKICHUM;
mMemanpeomennuple:

1) yMeHHE caMOCTOSATEIHHO IAHUPOBAThH ATBTEPHATUBHBIC ITyTH JTOCTHIKCHUS
1eseil, 0co3HaHHO BbIOUpaTh Harboiee A3(h(HEKTUBHBIE CITOCOOBI PEIICHHS yUeOHBIX U
MO3HABATENILHBIX 3aJ1ay;

2) yMEHHE OCYIIECTBIIATH KOHTPOJIb MO PE3yJIbTATy U O CHOCO0Y JACHCTBUSA Ha
YPOBHE MPOU3BOJILHOTO BHUMAHHUS U BHOCUTh HEOOXOMMBIC KOPPEKTUBHI;

3) yMeHHE aJIecKBaTHO OLICHUBATh MPABHJIBHOCTD WM OMTUOOYHOCTH BBIMIOJTHEHUS
yueOHOM 3a1auu, €€ OOBEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOBMOXKHOCTH €€
pelIcHus;

4) 0CO3HAHHOE BJIAJICHUE JTOTUYECKUMHU JICHCTBUSIMU OTIPEICIICHHS TTOHITHH,
0000111eHNSsI, yCTAaHOBJICHHS aHAJIOTH, KJIIaCCU(PUKAIIUKA Ha OCHOBE
CaMOCTOSTEIILHOTO BEIOOpPa OCHOBAHMIA M KPUTEPHUEB, YCTAHOBIICHUS POJIOBUIOBBIX

CBSI3€H;



5) yMeHHe yCTaHaBIIMBAaTh MPUYUHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH JIOTHUECKOE
paccykJeHue, yMO3aKIoYeHue (MHAYKTUBHOE, NEAYKTUBHOE U 110 AHAJIOTUH) U
BBIBOJIBL;

6) yMmeHue co3/1aBaTh, IPUMEHATh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE
CpEIICTBA, MOJEJIH U CXEMBI JIJISl pEIIEHUs yU€OHBIX U IT03HABATENIbHBIX 33/1a4;

7) yMEeHUE OPraHU30BbIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIHHOCTD
C YUUTEJIEM U CBEPCTHUKAMU: OMPEACIIATH LU, PACTIPEACIATh PYHKIIUH U POIIH
YYaCTHUKOB, OOIIIHE CIIOCOOBI pabOTHI;

8) ymeHue paboTarh B rpyIIe: HAXOAUTh 00IIee PEIICHUE U pa3peiiaTh KOH(DIUKTHI
Ha OCHOBE COTIJIACOBaHUS MO3ULIMIA U y4E€Ta HHTEPECOB; CIIylIaTh NapTHEPA;
(dbopMyIMpoBaTh, ApTyMEHTUPOBATH U OTCTAaUBaTh CBOE MHEHHUE;

9) dopmupoBanue u pazBuTHE yueOHON U 00IIETOIb30BATEIBCKON KOMIIETEHTHOCTH
B 00JIaCTH KCIOJIb30BaHUsl MH(OPMALIMOHHO ~-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
(MKT-kKOMITETEHTHOCTH);

10) ¢opmMupoBaHue nNepBOHAYATIBHBIX MTPEACTABICHUI 00 UIESIX U O METOAAX
MaTeMaTHKHU Kak 00 YHHUBEPCaJIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE
MOJICJIMPOBAHUS SIBJICHUI U TIPOLIECCOB;

11) ymeHue BUIETh MaTEMATUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAINH B
JAPYTUX JUCLUUILIMHAX, B OKPYKAIOIIEH )KU3HU;

11) ymeHue HaXOAUTh B PA3IMUHBIX UCTOYHUKAX WH(POpPMAIINIO, HEOOXOIUMYIO JJIsI
pelleHus: MaTeMaTHYeCKUX NpoOJIeM, U IPECTaBIATh €€ B MOHIATHON (opMe;
NPUHUMATh PEILICHUE B YCIOBUIX HEMOTHOW U U30BITOYHOM, TOUHOU U
BEPOSITHOCTHON MH(DOpMAIUK;

11) ymeHue noHUMaTh ¥ UCIOIb30BaTh MATEMATUYECKHUE CPEICTBA HATJISIIHOCTH
(pUCYHKH, YEPTEKHU, CXEMBI U AP.) AJI WIUTFOCTPALIMH, UHTEPIPETALIIH,
apryMeHTalluu;

12) ymeHue BbABUTaTh TUIIOTE3bI IPH PEIICHUN YYeOHBIX 3a7a4 U TOHUMATh
HEO0OXOIUMOCTb UX MPOBEPKU;

13) ymeHue MPUMEHATh WHAYKTUBHBIC U I€JyKTUBHBIE CIOCOOBI pacCyKIeHU,

BUJCTL PA3JIMYHBIC CTPATCTHH PCUICHUA 3aaa4,



14) moHMMaHME CYHIHOCTU aJTOPUTMUYECKUX MPEANUCAHUN U YMEHHE JIeCTBOBATD
B COOTBETCTBUU C MPEJIOKEHHBIM AITOPUTMOM;

15) yMeHHe caMOCTOSITEIbHO CTAaBUTH 11€JTM, BEIOUPATh U CO37aBaTh aIrOPUTMBI IS
pelieHrs y4eOHbIX MAaTEMAaTUYECKUX MPOOIIeM;

16) ymeHue 1aHupOBATh U OCYIIECTBIISATH ACSTEILHOCTD, HAIPABICHHYIO Ha
pelieHune 3a71a4 UCCIeOBATENbCKOTO XapaKTepa;

npeomemuble:

1) oBnaneHue 6a30BbIM MOHITHITHBIM aIMapaTOM MO OCHOBHBIM pa3jiejiaM

COJIEp KaHMs; IPEACTaBICHUE 00 OCHOBHBIX U3y4YaeMbIX MOHATHUIX (YUCIIO,
reomerpuyeckas Gurypa, BEKTOp, KOOPJIUHATHI) KaK BAXKHEHIITUX MAaTEMAaTUUECKUX
MOJENSX, O3BOJISIOIINX OMUCHIBATh U U3y4aTh PeaIbHbIE IPOLIECCHI U SIBJICHNUS;

2) yMeHue paboTaTh ¢ FeOMETPUUYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATh
HE00X0MMYI0 HH(OPMAITUIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOU MBICIU B YCTHOU U
MACbMEHHOM PEYM C MPUMEHEHUEM MAaTEMATHUYECKON TEPMUHOJIOTUN U CUMBOJIMKH,
MCIIOJIb30BaTh Pa3IMYHBIC SI3bIKU MAaTeMaTHUKH, POBOAUTH KiIacCU(UKAIUU,
JIOTUYECKUE 000CHOBAHMUS, TOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHHM;

3) oBNajJeHNE HABBIKAMU YCTHBIX, MUCbMEHHBIX, MHCTPYMEHTAIbLHBIX BHIYMCICHU;
4) oBJIaJICHHE TEOMETPUUECKUM SI3bIKOM, YMEHUE UCTOJIb30BATh €T0 JJIsl ONUCaHUs
MPEAMETOB OKPYKAIOIIET0 MUPa, pa3BUTUE IPOCTPAHCTBEHHBIX MPEICTABICHUN U
M300pa3UTEIbHBIX YMEHUM, MPUOOPETEHNE HABBLIKOB FT€OMETPUUYECKUX MMOCTPOCHUM;
5) ycBO€HME CUCTEMATUYECKUX 3HAHHM O TUIOCKUX (PUTYpaxX U X CBONCTBAX, a TAKXKE
Ha HarJIsiTHOM YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEIaX, YMCHHUE
MPUMEHSTh CUCTEMATUYECKHUE 3HAHUS O HUX JIJISl PEIICHUSI TEOMETPUYECKUX U
MPAKTUYECKUX 3a]1a4;

6) yMeHHE U3MEPATH JJIMHBI OTPE3KOB, BEJIUYMHBI YTIJIOB, UCIIOJIH30BATh (hOPMYJIbI
JUTSL HAXOKICHHS TIPUMETPOB, TUIOMIAICH U 00bEMOB reOMEeTpUIECKUX (HUTyp;

7) yMEHHE NPUMEHSTh U3yUYECHHBIE MOHITHUS, PE3YIBTAThI, METOABI JJIsl PEIICHUS
3a/1a4 MPaKTUYECKOr0 XapaKTepa U 3a7a4d U3 CMEXHBIX JTUCIUIUIMH C
WCITOJIb30BAHUEM TTPH HEOOXOMMOCTH CIPABOYHBIX MAaTEPUAIOB, KAJIbKYJIATOPA,

KOMIIBIOTEPA.



5.Conep:xxanmne Kypca

Harnsianas reomerpusi. Harmsaasie mpeacTaBieHys O IPOCTPAHCTBEHHBIX
¢urypax: Kyo, napauienenumnes, Npu3Ma, nupamua, map, chepa, KOHyc, HUIHHAP.
N306paxenue npocTpaHcTBeHHBIX (uryp. [Ipumeps ceuenuii. MHOrorpaHHUKH.
IIpaBunpHBIE MHOTOTpaHHUKH. [IpuMepsl pa3BEPTOK MHOTOIPAHHUKOB, HUIMHAPA U
koHyca. [lonarue 00béma; enuHUIBI 00bEMA. OOBEM IPSIMOYTOJIBHOTO
napajuiesenunena, Kyoa.

I'eomerpuueckue purypsl. IIpsvsie n yribl. Touka, npsmas, INIOCKOCTb.
OTtpe3ok, Jiyd. Yron. Buael yrinos. BepTukanbHble U CMEKHBIE YTIIBL. buccekTpuca
yria. IlapamiensHsle U nepecekarommecs npsamsle. [lepnenaukynsapHeie npsMsble.
Teopemsl 0 MapasuIeNbHOCTH U NEPIEHAUKYIAPHOCTH NpAMBIX. [lepnenaukymnsap u
HAKJIOHHAs K npsaMoil. CepeTMHHbBIN NEPIEHANKYIISAP K OTPE3KY.

['eomeTrpuueckoe Mecto Touek. CBOMCTBA OMCCEKTPUCHI YIJIa U CEPEAUHHOTO
NEepHeHANKYJIApa K OTpe3Ky. TpeyroyibHHK. BbicoTa, MequaHa, OuccekTpuca,
CpeIHss IMHUS TpeyrojibHUKa. PaBHOOEpEHHbIE U paBHOCTOPOHHUE TPEYTOJIbHUKH;
CBOMCTBA U PU3HAKKU PAaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TpeyroJapHUKOB. HepaBeHCTBO TpeyronpHuKa. COOTHOIIEHUS MEXKy CTOPOHAMH U
yriaamu TpeyrojbHuka. CyMMa yriloB TpeyroJibHHKa. BHemHue yrisl
TpeyroybHuka. Teopema Paneca. [logodue Tpeyroapuukos. [IpusHaku nmoaoous
TpeyroiabHuKoB. Teopema Iludaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC OCTPOTO
yTJIa MPSAMOYTOJIBHOTO TpeyroyibHuKa v yrioB ot 0 7o 180°; mpuBeneHue k ocrpomy
yrity. Pemenne npsiMOyroyibHbIX TPEYTOJIbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYIIbI ,CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHIE€HC OAHOTO
Y TOTO K€ yTila. Pernenue TpeyrojabHUKOB: TeOpeMa KOCUHYCOB U TEOpEMa CHHYCOB.

3ameuaTesbHbIE TOUYKH TPCYIrOJIbHHUKA.



YeroipéxyrompHuk.  [lapammemorpamMm, €ro  CBOMCTBA U IPU3HAKH.
[IpsiMmOyronbHUK, KBaapaT, poMO, UX CBOMCTBA M MpPU3HAKU. Tpameuus, cpeaHss
JUHUA Tpaneuuu. MHOroyrojasHuk. Beimykiibie MHOTOyrossHUKU. CymMMa yriioB
BBIITYKJIOTO MHOTOYTOJIbHHKA. [IpaBuiIbHBIE MHOTOYTOJIBHUKH. OKpy>XHOCTh H
kpyr. [Jyra, xopaa. Cekrtop, cerMeHT. LleHTpanbHBIl yroi, BIHCAHHBIA YIOJ,
BEJIMYMHA BIIMCAHHOIO yria. B3auMHOE paclojoXeHHE NPSMOM U OKPYKHOCTH,
IBYX OKpykHOcTed. KacarenpHas M ceKymias K OKPYKHOCTH, MX CBOMCTBA.
BnucanHele ¥ onMCcaHHbIE MHOIOYTOJIbHUKHM. OKpYKHOCTb, BIIMCaHHas B
TPEYTOJBHUK, U OKPYXHOCTb, OIIMCAHHAs OKOJIO TPEYroJibHUKAa. BrnucaHHble n
ONMCAHHBIE OKPY>KHOCTH IIPaBUJIBHOIO MHOTOYTOJIBHHKA. I'eomeTpuueckue
npeoOpaszoBanus. [lonstue o paBerctse guryp. [loHsTre o ABMKEHUU: OCeBasi U
LEHTpaJIbHAsI CAMMETPHUH, NapaJlIeIbHBIA NIEpeHoc, MoBopoT. [loHsTre 0 mogoduun

buryp u ToMOTETHH.

[locTpoeHuss ¢ NOMOWIBIO UUPKYJIs U JHHEHKH. (OCHOBHBIE 3aJa4yd  Ha
MOCTPOEHUE: JIeJIEHUE OTpe3Ka IOI0JIaM; MOCTPOCHUE YIJia, PABHOTO JTAHHOMY;
MOCTPOCHUE TPEYTOJIbHUKA MO TPEM CTOPOHAM; MOCTPOCHHE MEPIECHAMNKYISIpa K

PsIMOii; MOCTpOEHHE OMCCEKTPUCHI YIJIa; IeJIEHUE OTPE3Ka Ha N paBHBIX YacTeH.

Pemenue 3aa4 Ha BBIYHCIICHHC, OOKa3adaTCJIIbCTBO HW IIOCTPOCHHUC C

HCIIOJIb30BaHUEM CBOMCTB U3yUYCHHBIX (DUTYD.

N3Mepenune reomeTpuueckux BenWuuH. J{muHa oTpeska. PaccrosiHue OoT TOUKHM 110

npsAMou. PaccTostnue Mexay napajuieIbHbIMUA NPSMBIMHU.
IIepumeTp MHOTOYTOJIBHUKA.
JlnmuHa OKpy>KHOCTH, YHACIIO T; JJIMHA YT OKPY’KHOCTH.

I'pagycHas mepa yria, COOTBETCTBUE MEXAY BEIUUYMHOM LEHTPAJIBHOIO Yyria H

JUIMHOM AYTY OKPYKHOCTH.
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[lonarne momanu TJIOCKUX (Quryp. PaBHOCOCTaBlIeHHBIE M PaBHOBEIIMKHE
¢burypsl. [LInomanp npsmoyronasauka. [nomanu mapamienorpamMmma, TpEyroJbHAKA
u Tpaneuuu. Ilnomanes MHOroyroiapHuka. Ilnomaas kpyra u miomaas CEKTopa.

CooTHoOIIEHNE MEX Ty TUIOMAIIMHU TTOTO0HBIX (QUTYP.

Pemenne 3a1a4y Ha BEIYKMCIICHUE U TOKA3aTEJIbCTBO C UCIIOJIB30BAHUEM N3YUYEHHBIX
bopmyiL.
Koopaunatel. VYpaBHenue npsmon. KoopauHatel cepenunbl oTpe3ka. Popmyna

pacCTOAHUS MEXKIY IBYMSI TOUKAMH IUIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.
Bekrtopsl. [{nuHa (Moaynb) BekTopa. PaBeHCTBO BEKTOPOB.

KOJ'IJ'II/IHCapHI)Ie BCKTOPEI. KOOp,ZII/IHaTLI BCKTOpA. YMHOXEHUE BCKTOpa Ha 4YUCJIO,
CyYMMa BCKTOPOB, PaA3JI0OKCHHUC BCKTOpPA IIO ABYM HCKOJUIMHCAPHBIM BCKTOPAM.

CxanspHoe Mpou3Be/ICHIE BEKTOPOB.

TGOpeTI/IKO-MHO}KGCTBeHHBIC ITOHATHA. MHO}KGCTBO, QJICMCHT MHOXKCCTBA. BaHaHHe
MHOXKCECTB  IICPCUHHUCICHHUCM  JJICMCHTOB, XapaKTCPHUCTHYCCKHUM CBOMCTBOM.

[ToamuaO)ecTBO. OOBEIMHEHNE U TIEPECECUCHUE MHOMKECTB.

OneMmeHTsl Joruku.  OmnpeneneHue. AKCMOMBI U Teopembl. JloKa3aTeabCTBO.
JlokazarenbcTBO OT mpoTuBHOro. Teopema, oOpatHass panHou. Ilpumep wu
KOHTPIPHUMED.

[ToHsiTHE O PAaBHOCUIILHOCTH, CJI€IOBAHUHU, YIIOTPEOJIEHUE JTIOTUYECKUX CBSA30K €CIIU

..y TO ..., BTOM H TOJIBKO B TOM CJIy4ac, JIOTHYCCKUC CBA3KU H, HIIH.

['eomeTtpus B uctopuueckom pazputun. Ot 3emiemepus k reometpun. [Iudarop u
ero mkosa. damec. Apxumen. I[loctpoeHne mnNpaBUIBHBIX MHOTOYTOJBHHUKOB.
Tpuceknus yrina. KBagpartypa kpyra. Y aBoenue kyoa. Uctopus uncna n. 3oi0Toe
ceuenue. «Hauana» EBximpa. JI. Ditnep. H. U. Jlo6aueBckuii. Uctopus mstoro

HoCTyJiaTa.

N300perenne mMeToga KOOPAMHAT, MO3BOJSIOLIETO MEPEBOAUTh T€OMETPHUUECKHE
00BeKThl Ha s3bIK anredpol. P. Jlekapt u I1. @epma. [Ipumepsl pa3iuyHbIX CUCTEM

KOOpAWHAT Ha IIJIOCKOCTH.
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Conep:xxkanue 0o0yyeHus 7 KJacc

1. HayanbHble reoMeTprueckme cBeaeHusi. 12 4
[Ipocreiiine reomeTpuueckue (UIypbl: MpsiMas, TOYKA, OTPE3OK, JyY, YroJ.
[TonsitTue paBeHcTBa reomerpuueckux ¢uryp. CpaBHEHHME OTpPE3KOB M YIJIOB.
N3mepenne OTpe3KoB, IIuHA OTpe3ka. M3mepenue yrios, rpaaycHas Mepa yria.
CMexHbIE M BEPTHKAIbHBIE YIJIbI, NX CBOMCTBA. [lepneHaAnKyIsipHbIE IPSIMBIE.
OcHOBHass Lenp — CUCTEMATU3UPOBATh 3HAHUS YYalIUMXCS O IPOCTEHIINX
reOMEeTPUUYECKUX (PUTYypax M UX CBOWCTBAX; BBECTHU MOHATHE PaBEHCTBA (puryp.
2. TpeyroanbHuku. 18 4.
TpeyronsHuk. IIpu3Haku paBeHCTBa TPEYrOJBHUKOB. llepreHIUKyIAp K NIPSAMOM.
Mennanbl, OUCCEKTPUCHI U BBICOTHI TPEYToJIbHUKA. PaBHOOEAPEHHBIN TPEYrOIbHUK
Y €ro CBOMCTBA. 3aja4i Ha TOCTPOCHUE C MOMOIIBIO HUPKYJIISA U JTUHEUKHU.
OcHOBHasl 11eJIb — BBECTHU MOHITHE TEOPEMBI; BbIPAOOTATh YMEHHE JJOKA3bIBATh
PABEHCTBO TPEYTOJBHHUKOB C IIOMOIIBI0 H3Y4YEHHBIX IPU3HAKOB; BBECTU HOBBI

KJIacc 3a/1a4 — Ha TIOCTPOEHHE C 110 MOIIBIO IUPKYJIS ¥ IMHEHKH.

3.MMapanjeabHble npsiMble. 12 4.

[Ipu3Haku napajuieaIbHOCTH NMPAMBIX. AKCHOMa MapaJIeNbHbIX NpsMbIX. CBOKCTBA
[1apajuIeNIbHBIX MIPSAMBIX.

OcHOBHas 11€JIb — BBECTH OJTHO U3 BAKHEUIINX IMOHATUN — IMOHATHE NapaJlIeNIbHbIX
NpSMBIX; JaTh MEPBOE MPEACTaBICHUE 00 aKCMOMAaX M aKCMOMAaTUYECKOM METOJIE B
r€OMETPUH; BBECTU AKCUOMY IapaJUICIIbHbBIX IIPSIMBIX.

4.CoOTHOIIECHUSI MEKITY CTOPOHAMM M yIJIaMM TpeyrojbHuka. 18 u.

CymMa yrioB TpeyrojpHuka. COOTHOLIEHHE MEXKIY CTOPOHAMHU U yTIIaMU
TpeyrojapHuka. HepaBeHCcTBO TpeyronbHuka. IIpssMoyronbHbIe TPEYTrOabHUKH, UX
CBOWCTBA U IPU3HAKU paBEeHCTBA. PaccTosiHue OT TOUKM 10 npsaMou. PaccrosHue
MEKy apaJIeIbHBIMU MPSAMBIMU. [IocTpoeHME TpEYroNbHUKA 110 TPEM DIIEMEHTAM.
OcHOBHasi 1eJlb — pacCcMOTPETh HOBBIE HWHTEPECHBIE M BaXHbIE CBOMCTBA
TPEYTOJIbHUKOB.

5. lloBTOpenue. Pemenue 3a1a4. 84
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Conepxkanue o0OviueHuss 8 Kjace

1. YeToIpéxyroabHuku. 144

MHOroyroJibHUK, BBIITYKJIbII MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK.
[Tapannenorpamm, ero coiictBa u npusHaku. Tpamneuus. [IpsmoyroibHHUK, pomO,
KBaJpaT, uX cBoiicTBa. OceBasi U LIEHTPAJIbHASI CHMMETPHH.

OcHOBHasI 1Ieh — H3YyYUTh HAWOOJIee BaXXHBIC BHJBI UYETHIPEXYTOJIHBHUKOB —
napajiesiorpamMmm, IpsiMOyrojbHUK, poMO, KBaJipaT, Tpaneuus; AaTh MPpeICTaBICHNUE
o (purypax, o6IagaroNIMX OCEBOM WIIM IIEHTPATFHOW CUMMETPHUH.

2.1lnomansk. 14 4.

[loHaTre miIom@aau MHOTOYToJbHHKA. [Inomany npsMoyroibHuKa,
napasuiesiorpamma, TpeyrojibHuka, Tpanenuu. Teopema ITudaropa.

OcHOBHasl 1IeJb - PaCIIMPUTD U YTIyOUTh MOTYYEHHBIE 5 - 6 Kiaccax
MPEACTABICHUS YUYaIIUXCsl 00 U3MEPEHUH M BHIYMCIICHUY TIJIOIA/IeH; BEIBECTU
dhopMyIIbl TIOIIAICH NPSIMOYTOIBHUKA, MapaJlieJIorpaMMa, TPEYroJIbHUKA,
Tpaneiuu; 10Ka3aTh OJHY U3 INIABHBIX TeOpeM reomeTpun — teopemy [udaropa.

3. [logoOHbIe TPpeyroabHUKU. 19 4.

[TogoGubie TpeyronbHUKU. [Ipu3Haku mogo0us TpeyroJbHUKOB. [lpumeneHue
no00us K J0Ka3aTeIbCTBY TEOPEM M pelieHuio 3a1a4. CHHYC, KOCUHYC U TaHTE€HC
OCTpPOTO yTJIa IPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

OcHOBHasi 1eJIb — BBECTU IMOHATHE MOJOOHBIX TPEYTOJBHUKOB; PACCMOTPEThH
MPU3HAKU TMMOJ00UST TPEYTrOJBHUKOB M MX MPUMEHEHHUS; CAeNiaTh MEPBBIM IIar B
OCBOCHHMU yYAIIUMHKCS TPUTOHOMETPUUECKOTO armapara reOMETpHH.

5. OKpy*)HOCTB. 17 4.

B3anMHoe pacnosioxxkeHne npsiMoi U OKpYy>KHOCTH. KacaTenbHasi K OKpY>KHOCTH, €€
CBOWMCTBO M mpu3HaK. lLleHTpanbHble W BOMCaHHBIE YIUIbl. YeThIpe 3amMedaTelIbHbIC
TOYKH TPEYTOJIbHUKA. BriucaHHas U onvcaHHasi OKPYKHOCTH.

OcHOBHas 11e1b — PaCUIMPUTh CBEJCHUS 00 OKPY>KHOCTHU, MTOJTYUYCHHBIC YHAIIIUMUCS
B 7 Kiacce, U3y4yuTh HOBBIC (DAKThI, CBSI3aHHBIE C OKPYKHOCTHIO; TO3HAKOMHUTH
YYaIIUXCs C YETHIPbMSI 3aMEYATENbHBIMU TOUKAMHU TPEYTOJIbHUKA.

5. [loBTOpenue. Pemenue 3a1a4. 4 4
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Conep:xxanue oOyuenust 9 kiacc

1. BekTopsbl. 8uacoB

[lonarue BekTopa. PaBeHCTBO BeKTOpOB. CJOKEHHE U BBIYUTAHHUE BEKTOPOB.
YMHOkKEHHE BEKTOpA HA YUCIIO.
OcHoBHast T11e/b- (OPMYIUPOBATH OMPEACICHUS W HWUTFOCTPUPOBATH TOHSTHS

BCKTOpa, €T0 MJIMHbI, KOJUIMHCAPHBIX M PABHBIX BEKTOPOB; MOTUBHUPOBATH BBCIACHHC
MOHSITHHA U I[GﬁCTBHﬁ, CBA3aHHBIX C BCKTOpaMH, COOTBCTCTBYIOIIMWMMU IMPHUMCPAMU,
OTHOCAILIUMUCA K (1)I/IBI/II-ICCKI/IM BCKTOPHBIM BCJIMYHMHAM,; IIPUMCHATL BCKTOPbLI U

JICUCTBUS HAJl HUMH IIpH PCUICHUH IT'COMCTPHYCCKHUX 3aaa4

2.Metoa koopaunar. 10 4

Pa3yioxenue BEKTOpa 1o JByM HEKOJIMHEApHBIM BeKTopaM. KoopauHaTsl BEKTOpa.
[IpocTenimme 3amadun B KOOpPAMHATAaX. YPaBHEHUS OKPYKHOCTH M TNPSIMOM.
[IpumeHeHne BEKTOPOB U KOOPAUHAT IPU PELICHUH 3a/1a4.

OcHOBHas 11eJIb — HAYYUTh YYalllUXCsA BBINOJHATH JEUCTBUS HAJl BEKTOpaMH Kak
HaIlpaBJICHHbIMH OTPE3KAMH, YTO BAXXHO JUIsl MPUMEHEHHS BEKTOPOB B (PUBHKE;
MIO3HAKOMHTH C HCIOJb30BAHMEM BEKTOPOB M METOJA KOOPAMHAT IPU PELICHUU
reOMETPUYECKUX 3a/1a4.

3.CooTHOLIEHUSI MKy CTOPOHAMHM H YIrjamMH TpeyroibHuka. CkajsipHoe
npousBeaeHue BeKTOpoB. 11 4.

CuHyc, KOCMHYC M TaHI€HC yrija. Teopembpl CHHYCOB M KOCHUHYCOB. Pemenue
TPEYroJbHUKOB. CKaJsIpHOE IPOM3BEICHUE BEKTOPOB U €ro NPHUMEHEHHE B
r€OMETPUYECKHX 3a/1a4aX.

OcHOBHas 1IeIb — pa3BUTh YMEHHE YYAIUXCS NPUMEHSATh TPUTOHOMETPUUYECKUN
anmnapar Mpu pelieHud FreOMeTPUYECKUX 3a]1ay.

4.]InuHA OKPYKHOCTH U IJIOMIAAb Kpyra. 12 u.

[IpaBunbHbIE MHOTOYrOJbHUKH. OKpPYXHOCTH, OMHCAaHHAs OKOJIO MPAaBUILHOIO
MHOT'OYTOJIbHUKA U BIIMCAHHAs B HETO. [locTpoeHNEe paBUIIbHBIX MHOTOYTOJIbHUKOB.
JnuHa okpyxHocTu. [lmomans kpyra.

OcHoBHas nenp — pacUIMpUTh 3HAHME YYAIIUXCA O MHOIOYIOJIBHUKAX;
pPaccMOTPETh MOHATHUS JJIMHBI OKPY>KHOCTU U IJIOLIAAN Kpyra U (popMysbl Ui UX
BBIYMCIICHHUS.

5.JIBu:keHus. 8 yacoB

14



OtoOpaxenue miockoctu Ha ceOsi. [lonstue nBukenus. OceBas M UEHTpaJIbHAS
cummMmeTpud. [lapamnensHbii nepenoc. [losopor. Hanoxenns u nBuxeHus.
OcHOBHasi  1eJIb — MO3HAKOMHUTh Yy4YallUXcsl C [OHSATUEM JIBHJKEHHS U €ro
CBOWCTBaMH, C OCHOBHBIMH BUJAMHU JBUKEHUH, B3AMMOOTHOILLICHUSIMU HAJIO)KEHUH U
NBIKEHUH. [[BH)KEHME MIIOCKOCTH BBOJMTCS KaK OTOOpa)KEHHE IJIOCKOCTH ceos,
COXPAaHSIOILEE PACCTOSHUE MEKY TOUKAMHU.

6. OO0 akcmomax reomeTpuu. 2 yaca

becena 00 akcMoMax reoMeTpuu.

OcHOoBHas 1enbp — JAaTh OoJiee TIIyOOKOE MNPEACTABIEHUE O CHUCTEME aKCHOM
IJIAHUMETPUM M aKCMOMAaTU4YEeCKOM MeTojJie. B naHHOW Teme paccKas3blBaeTcsl O
pa3IUYHBIX CHCTEMaxX aKCHOM TI'€OMETpPUH, B YACTHOCTH O PA3JIMYHBIX CIIOCOOAaX
BBEJICHUSI IOHATUS PABEHCTBA (PUTYD.

7. HavaabHble cBeJeHHS U3 cTepeoMeTpUH. 8 4acoB

[Ipeamer crepeomerpun. ['eomeTpruyeckue Teaa U NOBEPXHOCTH. MHOTOTrpaHHUKU:
pu3Ma, nmapasuiesienue], nupamuaa, Gopmyd s BBIYUCICHUS UX 00beMOB. Tena u
MOBEPXHOCTH BpalllCHUs: [IWIIUH]IP, KOHYC, cdepa, map, GopMyJbl sl BBIUUCIECHUS
UX IUIONIA/IeH TIOBEPXHOCTEN U 00BEMOB.

OcHoOBHas 1IeIb — JaTh HAYaJIbHOE MPECTABICHUE O T€JIaX U MOBEPXHOCTAX B
MPOCTPAHCTBE; MO3HAKOMUTD YUAILIUXCSl C OCHOBHBIMH (POPMYJIaMHU ISl BBIUUCTICHUS
TJIOIIAICH TOBEPXHOCTEW U 0OHEMOB TEIl.

8. [loBTOpenue. Pemenue 3axau. 9

6.TemMaTnyeckoe IIaHUPOBAaHUE

«I"eomerpus, 7»

Tewmsl, BXoasIINE B OcHoBHOE Ko:-Bo [XapakTepucTika OCHOBHBIX BHJIOB JI€ATEIHHOCTH
pazziensl coJIepXaHue 1o YacoB [y4eHHKA (Ha ypOBHE YUCOHBIX TICUCTBHUI)
MIPUMEPHOM TeMaM
MIPOrpPaMMBbI
1.HauanbHble 12  |OOBACHATH, UYTO TAKOE OTPE3OK, JIyY, YToJI, KaKhue
reoMeTpuyecKmne burypsl Ha3BIBAIOTCSA paBHBIMH,
CBeJIEHUsI CPaBHHUBAIOTCS U M3MEPSIIOTCS OTPE3KU U YTJIbL,
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IIpocreiimue
reoMeTpUYecKre
(burypsl: npsimas,
TOYKA, OTPE30K, JIyY,
yroii. [lonsatue
paBeHCTBA
rCOMETPUUYECKHUX
¢uryp. CpaBHECHHE
OTPE3KOB U YIJIOB.
3MepeHne OTpe3KOoB,
JUIMHA OTpE3Ka.
3MepeHue yrios,
rpagycHas Mepa yria.
CMexHbIE U

JIyd u yron. Ilonarue
paBeHCTBa
reOMETPUUECKUX (HUryp
CpaBHEeHHE
OTtpe3koB.CpaBHEHUE
YTJIOB

l3mMepeHre OTpE3KOB
l3MepeHne OTPEe3KOB U
yri10B..CMeXHbIE U
BEPTUKAJIbHBIC YIJIbI

[ lepnenquKyIsipHbIC
npsivmblePenienne 3anay

KoHTposibHast pabota
Nelmo teme «HauanpHble

4TO TaKOE Ipaayc U rpaaycHas Mepa yria, Kakou
YTOJI Ha3bIBAETCS MPSMBIM, TYIIBIM, OCTPBIM, pas-
BEPHYTBIM, 4YTO TakKOe CepelrHa OTpe3Ka H
OuccekTpuca yria, Kakue YIjbl Ha3bIBalOTCS
CMC)KHBIMU u KakKue BCPTHUKAJIbHBIMU,
(bopMynHpoBaTh 1 00OCHOBBIBATH YTBEPHKAECHUS O
CBOMCTBAX CMEKHBIX H BCPTUKAJIBHBIX YTJIOB;
OOBSICHATh,  Kakue  IpsMble  Ha3blBAIOTCA
[IEPIICHINKYIAPHBIMU; dbopmynupoBath i1
000OCHOBBIBAaTh YTBEP)KJIEHHE O CBOWCTBE JBYX
[IPSAMBIX,  [EPIEHAUKYISPHBIX K  TPEThEW;
n300pakaTb M pPacHO3HABAaTh  yKa3aHHBIE
npocreiie (QUrypsl Ha YepTekax; peuarb
3aJjauy, CBA3aHHbIEC C TUMU MPOCTEHINMU PUTY-

npsiMbie

BEPTUKAIBHBIE YTIIbI, pamu
X CBONCTERA. rEOMETPUYECKHE CBE-
[epnenaukyaspaple  [FoHH
psIMBIE.
2.TpeyrojibHUKH 18 OObscHATh, Kakas  (¢urypa  Ha3bIBaeTCs
_ TPEYTOJLHUKOM, YTO TAKOE BEPIIMHBI, CTOPOHBI,
TpeyronbHUK. TlepBbIii NpH3HAK YIJIBL W NEPUMETP TPEYrOJbHUKA, KaKOM
[IpusHaky paBeHcTsa | paBeHCTBA TPEYrOilb- TPEYTONbLHUK HAa3bIBAETCS PABHOOEIPEHHBIM U
TPCYTOIBHUKOB. HuKOB. Menuana, KaKOM PaBHOCTOPOHHHMM, KaKHE TPEYTOJbHUKH
Hepl‘[eI:II[I/IKYJI}Ip K OuccexTprca 1 BEICOTA HA3BIBAIOTCA  PaBHBIMM;  W300paXkaTh U
npsMod. Menansl, TpeyrombHuKa pacro3HaBaTh Ha YepTekKax TPEYTOIbHUKH U MX
OKCCEKTPHUCHI M BHICOTHI .CBOMCTBA paBHOGE - SIEMEHTH; MOPMYIMPOBATS H  IOKASKIBATD
TPCYroJbHHKA. PCHHOTOTPEYTOIb- TEOPEMBI 0 IPU3HAKAX PaBeHCTBa
PapHObEpeHHbIH HHUKA.TOPOH TTPH3HAK TPEYrOJBLHUKOB; OOBACHATH, YTO HA3bIBACTCH
TPCYTOJIBHUK 1 €TO PaBCHCTBA TPEYT OB HEPIEHANKYIIAPOM, MPOBEAEHHBIM W3 JaHHON
cBOlicTBa. 3a/aun Ha | HUKOB TpeTmii mpu3HaK TOUKH K [AHHOM IpAMON; (hOPMYIHDOBATE W
[TOCTPOCHHC € PaBCHCTBA TPCYTOJIb JIOKa3bIBaTh TEOPEMY O MEPHEHIUKYISIPE K
MOMOIIBIO IMPKYJIA M | HUKOB.CUICHHE 33124 Ha IpAMO;  OGBECHATH,  KAKHE  OTPEAKH
JTHHEHKH BCC MPU3HAKN paBCHCTBA Ha3BIBAIOTC  MEIUAHOW, OUCCEKTPUCOH |
TpeYrOMLHIKOB.KPYH- BBICOTOH TpEYroNbHKKA; (DOPMYJIUPOBATH M
HOCTb.OCTPOCHHC JIOKa3bIBaTh TEOPEMBI 0 CBOICTBAx
LMpKYJIeM 1 PaBHOOEIPEHHOTO TPEYrOJIbHUKA; pEIaTh 3a-
MuHelKoH3anan Ha JauM, CBA3aHHBIE C IPU3HAKAMH PABEHCTBA
OCTPOCHNE TPEYrOJILHUKOB u CBOMCTBAMH
KoHTpobHas paboTaNe2 PaBHOOEPEHHOr0  TPEYTrONbHUKA; (POPMYIIH-
0 Teme (JIprsHAKH POBaTh ONpEIETIEHHE OKPYKHOCTH; OOBACHSTE,
e —— 4TO TAKOE UCHT, PAIMYC, XOpZa W JMAMETP
LHKOBY OKPYXKHOCTH; peIlaTh MPOCTEHINNE 3a1adn Ha
nocrpoeHue  (IIOCTPOEHHE  yINia,  PaBHOTO
JAHHOMY, MOCTPOEHHME OUCCEKTPHCHI YIa,
IIOCTPOEHHE  MEPHEHAMKYISIPHBIX  MPSMBIX,
MIOCTPOCHHE CEepelMHbl OTpe3ka) u Ooisee
CIIOKHBIE 3a/1a4H, UCIOJB3YIONIUE YKa3aHHbIE
npocreifliie;  CONMOCTAaBIAATh  IONYYEHHBI
pe3yJIbTaT C yCJIOBHMEM 3a[aul; aHAIU3MPOBATh
BO3MOJKHBIE CITy4an
3.I1apannenbHble 12 | @opmynupoBaTh ONpENEICHHE MapajuIeIbHBIX

MPSIMBIX; OOBSACHATH C IOMOIIbIO PUCYHKA, KaKHe
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[Ipu3Haku
1apaJUICIbHOCTH
psMBIX. AKCHOMa
apaJuIeIbHBIX
npsimbix. CBoOlCTBA
[1apaJUICIbHBIX IPAMBIX

MapannenbHble
npsmbie. [ [puzHaku
MapauIeIbHOCTU ABYX
npsmbIx [IpakTnyeckue
CII0COOBI IOCTPOEHUS
apauIeIbHbIX
npsiMbIX. AKCHOMa
apauIeIbHbIX
npsiMbix. TeopeMbl 00
yriax, 00pa3o0BaHHBIX
BYMsI ITapaJlJIeIbHBIMU
[IPSIMBIMU U CE-

Kkyuiel. KonrponpHas
pabora o Teme «Ilapan-
JIEJIBHOCTD MPSMBIX»

yIIIbl, OOpa3oBaHHbBIE IPH IEPECEYCHUH JBYX

MpsIMBIX ~ CEKYIEeH, Ha3bIBAIOTCS HaKpecT]
nexKaluMi, KakKhue OJHOCTOPOHHUMHU U KaKue
COOTBETCTBEHHBIMU; dbopMynupoBath u

TOKa3bIBaTh TEOPEMBI,

BBIPAKAIOIINE MPU3HAKU MMapaLIEIbHOCTH IBYX
MPSIMBIX;

O0BSACHATh, YTO TAaKOE aKCHUOMBI T'€OMETPUH H
KAKHE aKCHOMBI YK€ HCIOJb30BaJINCh PAHEE;
(bopMyIUpOBaTh AKCMOMY MapalIeIbHbIX MPSMBIX
U BBIBOJUTH CIIEICTBUS U3 HeE; GOPMYIUPOBATH U
TOKa3bIBaTh TEOPEMBI O CBOMCTBAX MapalIeNIbHbIX|

[psIMBbIX, OOpaTHbIE TeopeMaM O IpU3HAKaX
apajyIeIbHOCTH,  CBSI3aHHBIX € HaKpecT
TeKaIUMUY, COOTBETCTBEHHBIMU u

OJHOCTOPOHHUMU yIJIAMH, B CBSI3U C OTUM
O0OBSICHATh, YTO TaKOE€ YCJIOBHE W 3aKIIOUCHHE
TEOpPEMBbI, Kakas TeopeMa Ha3bIBacTCs 0OpaTHOM
[0 OTHOIICHUIO K JJAHHOM Teopeme; OObIICHSTS, B
4€éM 3aKII0YaeTcsd METOJ J0Ka3aTeIbCTBa OT|

MPOTUBHOTO: (HOPMYIUPOBaTH U JOKa3bIBATH
TeopeMbl 00  yriax ¢ COOTBETCTBEHHO
[apasuiebHbIMU u MEePIECHANKYISIPHBIMU

CTOpOHaMU; ITIPUBOAUTL ITPUMEPHI UCITOJIb30BAHNA]
OTOro MCETOoAA;, PCIIaTh 3aga4yu Ha BBIYMUCICHHUC,
JOKAa3aTCIIbCTBO M IMOCTPOCHUC, CBA3AHHBIC C
MapaJuiCJIbHBIMU ITPSAMBIMHA

4.CoOTHOIIEHHS MeKAY CTOPOHAMH U

@dopMynMpoBaTh U JIOKa3bIBaTh TEOPEMY O
CyMME YIJIOB TPEYrojbHHKAa U €€ CIEICTBUE O

yIJIaMH TPeyroJbHUKA 18
BHEIITHEM me T JbHUKA, TPOBOIHTH
Cymma yriioB CymMa yriioB CLIHEM — yrie — Tpeyro > TTPOBOA
KJIAaCCU(UKALMIO TPEYTrOJIbHUKOB 0  yIJjaM;
TPEYroJbHUKA. TpPEeYrojabHUKA. o
OPMYJIMpPOBaTh M JOKa3bIBaTb TEOPEMY O
CooTHolieHue COOTHOILIEHHE MEKTY PMYIP A peMy
COOTHOILEHUSAX MEXAY CTOPOHAMHU M YIJIaMH
MEX/y CTOPOHAMHU U [CTOPOHAMM U yTJIaMH Y p T
TPEYroJbHUKA (mpsimoe u oOpaTtHoe
yriaamMu TpEeyroJbHUKA. .
BEP)KJICHUS) U CIEJICTBUS U3 HEE, TEOpEMY O
TPEYrOJIbHUKA. HepaseHncTBO YTBEPAIL ) A » Teopemy
HEPABEHCTBE T JTBHUKA; MyIHUPOBATh U
HepagenctBo TpeyrojbHUKA. CpaBEHCTBE TPEyro  opmyip OF
TOKa3bIBaTh TEOPEMBI 0 CBOIcTBax
TPEYroJbHUKA. [IpstMmoyTONbHBIE
MPSIMOYTOJIbHBIX TPEYroJbHUKOB
[IpsiMmoyronbHbIe TPEYTOJIbHUKH, HX . 300
o psiM BHBIA T bHUK M
TPEYTOJILHUKH, UX CBOWCTBA M MTPU3HAKH (psMoyron peyron ¢ yrio ’
’ [pU3HAKU paBeHCTBA IPSMOYTOJIBHBIX
CBOWCTBA U paBeHcTBa. PaccTosiHue
. T BHUKOB); MYJIAPOBATh OI HUS
MIPHU3HAKH OT TOYKH JIO TIPSIMOM. peyron OB); hopmyHpOBa > Opeaeie
aCCTOSHUSL OT TOYKHU MPSIMOU, PaCCTOSTHUS
paBeHcTBa. Paccros- [PaccrosiHue Mexny paccTo ot TO /O TIPAMOH, PaccTo
MEXIy MapayieIbHBIMU TPSIMBIMHU; pelIaTh
HUE OT TOYKHU J0 napajuieIbHBIMA TIPsi-
. 3aJladyd Ha BBIYHMCIEHUS, J0Ka3aTelIbCTBO U
npsimoid. Paccrosune  Mbimu. [loctpoenue
[IOCTPOCHHUE, CBSI3aHHBIE C COOTHOLIEHUSIMH
MEXTY TPEYroJbHUKA IO TPEM
MEX/1y CTOPOHAMM U YIJIaMU TPEYrojbHUKA, U
napajuienbHbBIMUA hiieMeHTaM. KoHTposnbHast
[IpSMBIMH. baGota o Teme«Cymma paccTOsTHuEM MEXIy napayieabHbBIMHA
TocTpoenne VTIIOB TPEYTOMBHAKAY npssMbIMH. [Ipy HEOOXOTUMOCTH TTPOBOIUTH T10
TPEYTOBHHKA 110 KouTposbHas paGoTa 1o XOIY PELICHHs JOMOJIHUTENbHBIE MOCTPOCHUS,
COMOCTABJISITh  MOJYYEHHBIN €3yNlbTaT C
TpEM SIeMEHTaM. teme « COOTHOIIEHUE yd pesy.
MEXIy CTOPOHAMH U YCIIOBUEM 3aJaud, B 33Jadax Ha MOCTPOEHUE
yriiaMu TpCyroJbHHUKa» HMCCJICO0BAaTh BO3MOXKHEIC ClTy4daHu.
5.IToBTOpeEHUe.
Pemenne 3agau. 8
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«I"'eomeTpus, 8»

Tewmsl, OcHoOBHOE Kon- | Xapakrepuctruka OCHOBHBIX BUJIOB
BXOJSIIME B COZIEp)KaHUE 110 TEMAM | BO JIeATETLHOCTH yYeHHUKa (Ha YPOBHE YUeOHBIX
pazaensl 4aco | IEeHCTBHIA)
IIPUMEPHOU B
IIPOIPAMMBI
1.YeTpIpéxyrojbHUKH 14 | OOBACHATD, YTO TaKOE JIOMaHasi, MHOTOYTOJIbHUK,
€ro BEpIIWHBI, CMEXHBbIE CTOPOHBI, IHAroOHaIH,
MHOrOYroJIbHHK, | MHOrOYIOJIbHHKH. n300pakaTh ¥ pacro3HaBaTh MHOTOYTOJBHUKHU Ha
BBITTYKIbIH Tapasuienorpamm. 4yepTexax;  IOKa3blBaTh  JJIEMEHTHl  MHOTO
wHoOroyromsamk, | CBoficTBa VrOJNbHUKA, €ro BHYTPEHHIOI H BHEUIHIOKO
obnacrtu; (hopMyITUpOBaTH oTpe/ieJIeHHe
YEThIPEXYTOJIbHU | ITapajuiesiorpaMmma. )
BBIITYKJIOTO MHOTOYTOJIbHUKA; n300paxaTb U
K. llpusnaxs pacro3HaBaTh  BBIMYKIbIE W HEBBITYKIIBIC
[Mapaneniorpamm | napajienorpamMma. MHOTOYTOJIBHUKY; (POPMYIIUPOBATh U JOKa3bIBATH
, ero cmomcrtBa u | Pemenue 3amad no reme YIBEDXKICHUS ©O CyMMe YINOB  BBIIYKIOTO
OpHU3HAKH. «rapauiciorpaMm». MHOI'OYIOJIbHUKAa U CyYMM€ €ro BHCUIHUX YIJIOB;
Tpaneuus. Tpanenus. CoiicTBa OOBSICHATh,  Kakhe  CTOPOHBI  (BEpILWHBI)
[IpsamMoyronbHUK, | TpamenuH. YeThIPEXYTrOIbHHUKA Ha3bIBAIOTCS
poMm0O,  kBagpar, | 3aAauu Ha IOCTPOEHHUE . MIPOTUBOIIOJIOKHBIMH; (popmynupoBath
ux cBoiicTBa. | [IpAMOyroabHuK. ONPEACIICHIS  Iapajlyie/IorpaMMa, TpaneLu,
Ocepas u | Pom6 u kBajpar. pPaBHOOEIPEHHOW W TIPSIMOYTOJBHOW Tpamenui,
HeHTpaTbHAs CoiictBa pom6a i MPsIMOYTOIFHUKA, pOMOa, KBaJpaTa; {1306pa>1<an, "
pacro3HaBaTh 3TU YeTHIPEXYTOJIbHUKY;
CHMMETPHH. KBajapara.
($hopMyJIUPOBaTh M JIOKAa3bIBaTh YTBEPXKIACHUS 00
OceBas 1 LeHTpalbHAA UX CBOWCTBaX M NPH3HAKAX; pemiath 33aadd Ha
CHMMETPUH. BBIYMCJICHME, JIOKA3aTeJIbCTBO M  MOCTPOEHHE,
Permenue 3anay. CBsI3aHHBIE C THMH BUIAMHU YETHIPEXYTOJIILHUKOB;
Konrpoabnast padora 00BACHATh, KaKue [JBE TOYKM Ha3bIBAIOTCS
Nel mo Teme : CHMMETPHYHBIMU OTHOCHUTEJILHO PSMOM
«YETBIPEXYT' OJIb (TOYKHM),B KakoM ciy4ae Qurypa Ha3bIBacTCs
HUKN» CHMMETPUYHON OTHOCHTEIIBHO MPSIMOW (TOYKH) U
9TO Takoe OCh (LEHTP) CHUMMETpUH (UTYPHI,
MIPUBOJIUTH IPUMEPHI PUTYP, O0JIATAIOIIHX OCEBOH
(LeHTpasbHOM) CHMMETpHEH, a TakkKe MpPUMEPHI
OCeBOMl M LEHTpaJbHOW  CHUMMETPUH B
OKpY’KaroIel Hac 00CTaHOBKE
2.11nomann 14 OOBCHATh, KaK NPOU3BOJUTCS HU3MEPECHHE
[TousiTne IMousatne 1IOIALA Iomaaen MHOTOYT'OJIbHUKOB, Kakue
IUIOIA I MHOTOYTOJIbHHKA . MHOTOYTOJIbHUKH HA3bIBAIOTCSA
MHOroyrojpHuka. | [lmomans paBHOBEIUKUMU 51 Kakue
IInomanu MHOTOYTOJIbHUKA PaBHOCOCTABIICHHBIMH; dbopmyIupoBaTh
NpsAMOYroJibHUKa, | [lnomans OCHOBHBIE€ CBOMCTBA ILIOMIAZAECH U BBIBOAUTH C
napajiejiorpaMM | ImapajijieorpaMma. 170:¢ MIOMOIIbIO bopmyibt TUIOTIA/IeH
a, TpeyroibHuka, | Ilnomans NPSMOYTOJIbHUKA, MapajuiesiorpaMmma,
Tpanenum. TPEYTOJIbHUKA. TPEYroJIbHUKA, Tpamnenuu; GopMyaupoBaTh U
Teopema [Tmomans JOKa3bIBaTh ~ TeopeMy 00  OTHOIICHUU
[Mudaropa. TPEYroJbHUKA. IUIOMIAJEH TPEYroJbHUKOB, HMMEKLUX IO

[Tmomane Tpaneunun
Haxoxxnenue miomanu
Tpaneuuu. Teopema
[Tudaropa.Pemenne
3a/1a4 ¢ IOMOIIBIO T.
[Tudaropa.lloBropeHue

paBHOMY yri1y; (hOpMyIupOBaTh U JOKA3bIBATh
teopemy [Iudaropa u 06paTHyro €if; BHIBOIUTH
bopmyy I'epona IS IUIOLIAAN
TPEYroJbHUKA,; pemarhb 3a7a9u Ha
BBIYUCICHUEC U JOKAa3aTCiIbCTBO, CBA3aHHBLIC C
dbopmynamu mironiaaei u reopemoii [Mudaropa
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10 TEMC «I1JI101Iaab»

KonTponpHas pabora
INo? 110 TEME «ILIOIIAb)

3. HonoOHbIE

OOBACHATEL TOHATHE MMPpONOPHHUOHAIIBHOCTH

TPEYroIbHUKH 19 | orpe3koB;  (opMymHpOBaTH  ONpeAeNeHHs
[TonoGubIe Teopema o cpenueii NOJOOHBIX TPEYroJbHUKOB M K03 duiumenra
TPECYTOJIbHUKHU. JINHUU noaobusi; (GopMynupoBaTh U JIOKa3bIBATh
ITpusnaku TpEYroJbHUKA. TEOPEMBI: o0  OTHONIGHHWH  TUIOIIAJEH
nono0oust Ceo#icTBO Me/MaH MOJOOHBIX TPEYrOJbHUKOB, O MPHU3HAKAX
TPEYTOJIbHUKOB. TpEYrojabHUKa noo0usi TPEyrojabHUKOB, O CPEAHEH JTMHUU
[Ipumenenne Pemenne 3amaq co TPEYroJbHUKA, O TMEPECCUYCHUU  MEIUaH
1101001t K | CBOMCTBaMHU MeMaH TPEYrojIbHHUKA, o IIPONOPIIMOHATILHBIX
HOKa3aTCJIbCTBY TpCYrojabHUKA OTpe3Kax B MNPsIMOYIOJbHOM TpPEYIrOJIbHHUKE;
TEOpEM u | Teopema o OOBSACHATH, YTO TaKOE€ METOJ MOJo0us B
PCIICHHIO  3a/ia4. | IPONOPIHOHATIbHBIX 3aJladax Ha IIOCTPOCHHE, U IIPUBOJUTH
Cunyc, KOCUHYC U | OTpE3Kax B IIPUMEPBl  IIPUMEHEHUS  JTOr0  METOJa;
TaHI€HC OCTPOTO | MPAMOYTOJBHOM OOBSACHATh, KaK MOXHO  HCIOJb30BaTh
yria TPEYTrOJIbHUKE CBOICTBa MOJOOHBIX  TPEYrOJIHHUKOB B
IpsAMOYTojbHOrO | Jlenenue orpeska B U3MEPUTENIbHBIX paboTax Ha MECTHOCTH;
TpEYroJILHUKA. AaHHOM OTHOIICHHUH 00BACHATH, KaK BBECTH ITOHATHE ITOA00MS I
IIpakTueckoe NPOM3BOJIBHBIX  Quryp;  (GOpMYIHpOBATH
HNPUWIOKEHUE OIPEAEIICHUE W HILIIOCTPUPOBATh IMOHATHUS
noa00us CHHYyCa, KOCMHYCa M TaHI'CHCA OCTPOTO Yyrjia
TPEYTrOIbHUKOB MIPSIMOYTOJIBHOTO TPEYr'OJbHUKA; BBIBOJUTH
CooTHowIeHHE MEXTY OCHOBHOC TPUT'OHOMETPHYECCKOE TOXKIACCTBO U
CTOPOHAMU U yrilaMu 3HAaYE€HUsA CHHYCa, KOCHHYCa M TaHreHCa I
MPSIMOYTOJIBHOTO yraoB  30°, 45°, 60° pemars 3agauu,
TPEYTrOJIbLHUKA CBsI3aHHBIE C MOJOOMEM TPEYroJbHUKOB, IS
Cunyc, Kocunyc u BBIYMCIICHHS] 3HAYEHUN TPUTOHOMETPUYECKUX
TaHIE€HC OCTPOro yrjia (GyHKIMH ~ HMCIIONB30BaTh  KOMIIBIOTEPHBIE
HNpSIMOYTOJIBHOI'O pOrpaMMmBbl
TpeyrojabHUKa
Pewrenue 3amad no
TeEME
I10JJIOOHBIE
TPEYTOJIbHUKI
Hccenenosars B3aHMHOE  PACIIOJIOKEHHE
4.0KpyKHOCTD 17 | opaMOil M  OKpPYKHOCTH; (OPMYJIHPOBATH
Biaumnboe KacareiapHas K OIIPEIICIICHUC KacaTeJbHOH K OKPY>KHOCTH,
pacIonoXxeHue okpyxHocTu.IlocTpoen (GopMynupoBaTh M JOKa3blBaTh TEOPEMBL O
psAMON U | e KacaTeabHOM K CBOMCTBE  KacareiabHOM, O  TIPHU3HAKE
OKPY>KHOCTH. oKkpyxHOcTU.I pagycHa KacaTeIbHOM, 00 oOTpe3Kax KacaTelbHbIX,
KacarensHass K | 1 Mepa OKPYKHOCTH MIPOBEACHHBIX u3 OJTHOM TOYKH;

OKPY>KHOCTH, €€
CBOWCTBO u
MPU3HAK.
LenTpansHele U
BIHCAHHBIE YTJIBI.
Yetbipe
3amMedarebHbIe
TOYKHU
TPEYroJIbHUKA.
Bnucannas u
omnucaHHas

IlenTpasnbuble U
BITMCAHHBIC YTJIBI.
Teopema 0 BIIUCAHHOM
yriie u 00 OTpe3Kax ,
NIEPECEKAIOINXCS XOP
Brniucannsbie yribl.
Pemenue 3agau
CBoiiCcTBO
OMCCEKTPUCHI yIJIa.
CEepPEIUHHBIN
NepHeHANKYIISP.

(bopMynHpOBaTh MOHATHSA LIEHTPAIBHOTO YIiia
U TpajgycHOW Mepbl JyTU OKPYKHOCTH;
dbopMynupoBaTh M JOKa3bIBaThb TEOPEMBI: O
BIIUCAHHOM YIJIE, O NPOMU3BEACHUMU OTPE3KOB
MepeceKaroIuxcs Xopa; (GopMyIupoBaTth U
JIOKa3blBaTh ~ TEOPEMBI,  CBA3aHHbIE  C
3aMeyYaTelIbHBIMU TOYKaMM TpPEYroJbHHKA: O
OuccekTpuce yria M, Kak CIEACTBUE, O
NePEeCceueHN OMCCEKTPUC TPEYroJIbHUKA; O
CEpPEIMHHOM MEPHEHAUKYISPE K OTPE3KY W,
KaK CIEJICTBUE, O MEPECEUCHUH CEPEIUHHBIX
NEPIIEHIUKYIIPOB K CTOPOHAM TPEYroJIbHUKA,
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OKPYKHOCTH.

Teopema o Touke
MepeceyeHus] BBICOT
TPEYrOJIbHUKA.
Brnucannas
OKPY>KHOCTb.
IToctpoenue
BIIMCAHHOM
OKPYKHOCTH.
Onucannas
OKPYHOCTb.
ITocTpoenueonrcanHon
OKPYKHOCTH .
Pemenue 3angau no
TeMe ;0KPY>KHOCTb
KOHTpoJIbHAs pabota Ne5
10 TEME : «OKPYKHOCTH»

5.I1oBTOpeEHue.

O IIEPECEUYCHMM  BBICOT  TPEYrOJIbHUKA,
(GbopMyIHpOBATH ONpPEICIIEHUS OKPYKHOCTEH,
BIIMCAHHOW B MHOTOYI'OJIBHUK W OIIMCAaHHOMN
OKOJIO MHOIOYrojbHMKA; (HOpMyIupoBaTh M
JIOKa3bIBaTh  TEOpeMbl: 00  OKPYKHOCTH,
BIIMCAaHHOI B TPEYrojbHUK; 00 OKPYXXHOCTH,
OIIMCAaHHOM OKOJIO TPEYTrOJIbHUKA; O CBOWCTBE
CTOPOH OIIMCAHHOIO YETBIPEXYrOJIbHUKA; O
CBOMCTBE  yIVIOB  BIHMCAHHOIO  YETBIPEX
YrOJIbHHMKA; PEIlaTh 3aJa4d Ha BBIYUCIICHHE,
JI0OKa3aTeJIbCTBO U IIOCTPOCHUE, CBSI3aHHBIC C
OKPYKHOCTBIO, BIIMCAHHBIMM W OIIMCAHHBIMU
TPEYrOJIbHUKAMH U YETBIPEX YT OJIbHUKAMY;
UCCIIeI0BaTh CBOMCTBA KOH(PUTypaLui,
CBSI3aHHBIX C OKPY/KHOCTBIO, C IIOMOILBIO
KOMIIBIOTEPHBIX IIPOrpaMMm

Peirenue 3aaau 4
«I"eometpust, M
Tewmpl, OcHoBHOE Kon- | Xapakrepuctuka OCHOBHBIX BUJIOB

BXOJISIIINE B coJiepKaHue Mo TeMaM BO NeSITeIbHOCTH YUeHHUKa (Ha YpOBHE
pazzensl 4acoB | yueOHBIX AEHCTBUI)
MIPUMEPHOU
MIPOTrpaMMBbI

1. BekTopsI 8 dopmyaupoBaTh onpeeeHus u
[Toustue [TousiTue BeKTOpA. 2 WJUTFOCTPUPOBATH MOHATUSL BEKTOPA, €r0
BEKTOpA. PaBeHCTBO BEKTOPOB. 3 JUIMHBI, KOJUTMHCAPHBIX W  PaBHBIX
PaBencTBo CrnosxeHue U BoIYUTaHUE | 3 BEKTOPOB;
BEKTOPOB. BEKTOPOB. MOTHUBHUPOBATh BBEJECHUE TOHATHH U
Cnoxenue u | CoxeHue U BBIUYUTAHHE JIEUCTBUM, CBA3aHHBIX
BBIYUTAHUE BEKTOPOB C  BEKTOpPaMH, COOTBETCTBYIOIIUMHU
BEKTOPOB. YMHOXEHUE BEeKTOpa Ha npuMepamu, OTHOCSIILIUMUCS K
YMHOXEHNE YHUCIIO0 (bU3UYECKUM BEKTOPHBIM BEITHMYMHAM;
BEKTOpa Ha | [lpuMeHeHHE BEKTOPOB K MPUMEHATh BEKTOPbl W JEHCTBUS Haj
YUCIIO. peIIeHuIo 3a/1a4 HUMH TP PEIICHHH TE€OMETPUYECKUX

3a1a4
2. Mertoa KoopaAMHAT 10 OOBACHATD U WIITIOCTPUPOBATH TTOHITHS
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Paznoxenue
BEKTOpa 1o
JIBYM
HEKOJUIMHEApH
bIM BEKTOpaM.
Koopaunatsl
BEKTOpA.
[Ipocrenmme
3a/1a4u B
KOOpPJIMHATAX.
YpaBHeHust
OKPY’KHOCTHU U
IPSAMOM.
[Ipumenenne
BEKTOPOB U
KOOPJIMHAT MIPU
pELIECHNH 33/1a4.

Paznoxxenue Bexropa no
nByM HekommHeapHbIM
BEKTOpaM
Koopaunats! BekTopa
[Ipocreiimme 3agayu B
KOOP/IMHATAX.
YpaBHEHHE OKPYKHOCTH U
npsamoit. Micrions3oBanue
YPaBHEHUN OKPYXHOCTH U
MPSIMOM IIPU pELICHUHN
3amau.Pemenue 3amay«
Meroa koopauHaT»
KontponbHas pabota Nelmo
TeMe: « MeTton
KOOPJAHHATY

MPSIMOYTOJIBHOM CUCTEMBI KOOPJMHAT,
KOOPAMHAT TOYKU M KOOPIMHAT BEKTOPA;
BBIBOJUTH W HUCIOJNB30BaTh  IpHU
pelieHuu 3aaad Gopmyasl

KOOPJAMHAT CEepPEeIUHBbI OTpEe3Ka, JIUHBI
BEKTOpA, paCCTOSHUSA
MEXIy JABYMSI TOYKaMH,
OKPYKHOCTH U TIPSIMOi

yYpaBHEHUS

3.CoOoTHOLIEHHS] MEKIY 11 | ®opmynupoBaTh U HUIIOCTPUPOBATH
CTOpOHAMH H yINIaMH olpeAcICHUs cuHyca, KOCHHYCA,
TpeyroibHuKa. Cransipuoe TaHreHca U KoTaHreHca yrioB ot 0 1o
L VLB G (S L9550 LS 180°; BBI-BOJIUTH OCHOBHOE
Cunyc, kocunyc | CuHyc, KOCUHYC, TAH['€HC TPUrOHOMETPHYECKOE — TOXK/IECTBO M
U TaHreHc yria. | yria.Teopema o miomanu OpMyJIbI IpUBeIeHNs; GOPMYIHPOBATH
Teopemsr TpeyrosbHuKa. Teopema ¥ JIOKa3blBaTh TEOPEMbI CHHYCOB U
CHHYCOB H cunycos. Teopema KOCHHYCOB, IPUMEHATh HUX IpH
KOCHHYCOB. KOCHHYCOB.Penrenne pELIEHUH TPEYrOJbHUKOB; OOBSICHSTH,
Pemenue TPeyrobHUKOB. CKaJIIPHO Kak HCTIONB3YIOTCS
TPEYroJIbHUKOB. | € NPOU3BEACHNE TpUTOHOMETpHUUYeCKHe  (GopMynsl B
Ckansipuoe BeKTOpOB.Pelenne 3anau. M3MEPUTEIBHBIX paboTax Ha MECTHOCTH;
npoussenenue  [KonTponpHas padota Ne2mo (hOpMyIIHpOBATh  ONpENeleHHs  yIia
BEKTOpPOB 1 ero | Teme: «COOTHOIIeHNUS MEXIy BEKTODaMH H  CKAIPHOTO
[IPUMCHCHME B | MEKIY CTOPOHAMU U NPOU3BEJICHUST BEKTOPOB;  BBIBOIMTH
TCOMETPHICCKH | YIJIAMH TPCYI'OTTbHUKA. dbopMylly CKaJIIpHOTO TPOU3BEACHUS
X 3a/1a4ax CkansipHoe Mpou3BeieHNE yepes KOOp/IMHATbI BEKTOPOB;
BEKTOPOB» ¢bopMmynupoBaTb U 0OOCHOBBIBATH
YTBEP)KJCHHE O CBOMCTBAX CKAJSPHOTO
MIPOU3BEICHNUS; MCIIOJBh30BATh
CKaJIIpPHOE TIPOM3BEICHUE BEKTOPOB NPHU

pelneHnH 3a1a4
4. JInana OKPY:KHOCTH B 12 dopMynMpoBaTh omnpezeneHue
Iomanb Kpyra MIPaBUJILHOTO MHOI'OYT'OJIbHHKA,
TIpaBHEHbIe TIpaBrbHbIE (hopMyIHMpOBATh U JOKA3bIBAThH TEOpeMBI
MHOTOYTOJIbHUK | MHOTOYTOJIbHUKH. OKpY»XH 00 OKPYXHOCTAX, OMMCAHHOH OKOIO
- OCTB, OIHCAHHAS OKOJIO NPaBUILHOrO  MHOTOYrONbHMKA M
OKpyHOCTH, MPABHITHHOTO BIIMCAHHOH B HEro; BBIBOAWTH W
OTCaHHast MHOTOYTOJIbHUKA HCTIOJIB30BATE (bopmyie! AU
OKOIO OKpYKHOCTS, BITHCAHHAS B BBIUMCIICHUS TUIOIIAIN TIPABUIBHOTO
HPABHITBHOTO [IPABHTBHEL MHOTOYTOJIbHUKA, ~ €T0  CTOPOHBL N
MHOTOYTOJIbHUK | MHOTOYT'OJIbHHUK pajuyca  BITCAHHOM — OKPYXHOCTH,
a W BIMCanHas B | DOPMYJIE 1A pemiaTb  3aJaud = Ha  [OCTPOCHHE
MIPABUIIBHBIX MHOI'OYTOJIbHUKOB;

HETO.
[TocTpoenue
IPaBUIIBHBIX
MHOTOYTOJIbHUK

BbIYUCIICHUA IIJIOIaaun
MPAaBUIHLHOTO
MHOT'OYT'OJIbHHUKaA, Cro
CTOPOHBI, pajinyca

OOBSICHSTh MMOHATHUS ITHHBI OKPY>KHOCTH
U TUIOUIAIM KpYTa; BBIBOJIUTH (OPMYIIbI
JUTSL BBIYUCIICHUS ITTUHBI OKPYKHOCTH U
JUIMHBI ~ AYTH, IUJIOIAAM Kpyra H
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OB. Jnina

BIIMCAaHHOW OKPYXHOCTH

IO KPYTOBOT'O CEKTOpa;

OKPYKHOCTH. [TocTpoenue nmpaBUIIbHBIX MPUMEHSTH 3TU (POPMYIIBI IPH PELICHUH
[Tnomane MHOT'OYTI'OJIbHUKOB. 3a1a4
Kpyra. Pemenue 3anay Ha
OKPY>KHOCTb.
JliiHa OKPY>KHOCTH.
Itomane kpyra.
JliviHa OKPY>KHOCTH U
IIoUaib Kpyra.
[Tnomanps KpyroBoro
CEKTOpa.
Pemrenue 3agaq Ha
IUIOLIA/Ib KpyTa. .
KonTponbnas pabora
Teme: «/lyimHa
OKPY’KHOCTH | ILTOIIAb
Kpyra»
5./IBuKeHHsE OOBACHATh, YTO TaKOE OTOOpaKCHHE
Otobpaxenue OToOpakeHue TIOCKOCTH IUIOCKOCTH Ha cebsi M B KakoM Cilydae
[IOCKOCTH Ha Ha cebs. OHO HA3bIBACTCS JBUKCHUEM
ce0s. [Tousatue | [ToHsTHE IBYKEHUA. IUIOCKOCTH;  OOBSICHATH, YTO  TaKOEe
JBUSKEHHS. CuMMeTpHs. oceBas ~ CUMMETpHS,  IEHTpalbHas
Ocesast OceBast ¥ LGHTpaJIbHAS CUMMETpUS, MapaJJICIbHbII [EPEHOC U
LeHTpabHAs CHMMETpHSL. MOBOPOT; OOOCHOBBIBaTb, YTO ITH
CUMMETpPHH. Hanoxenns u aBuxeHus. OTOOpaXeHHsI IUIOCKOCTH Ha  Cels
[Tapannensueiii | [lapamienbHblil nepeHoc U SBJIAIOTCS  JIBIOKCHHUAMH;  OOBACHATS,
nepeHoc. TIOBOPOT. KakoBa CBSI3b MEXIYy JABW)KEHUSIMU U
IToBopoT. Pemrenne 3ama4d mo teme HAJIOKCHUAMU, HHJEIOCTPHPOBaTB
Hamoxenus u JlBrmxenne. KOHTpoIbHAS OCHOBHBI€ BU/bl IBUKEHUH, B TOM YHUCIIE
JBMKEHUS pabota C MIOMOILBIO KOMITBIOTEPHBIX IIPOrPaMM.
6.HauanbHble CBeleHUsI OOBACHATD, YTO TAKOE MHOTOTPAHHUK,
u3 ero rpaHu, péopa, BepIINHbI, TUaroHaJH,
CTCpeOMCTPUH KaKO! MHOTOI'PaHHHK Ha3bIBACTCS
Hpemmer Hpemmer crepeoMeTpHH. BBIITYKJIBIM, YTO TAKOE N-YrOJIbHAs
cTepeomeTpun. | MHOTOrpaHHUKH. npu3Ma, €€ OCHOBaHUs, OOKOBBIE TPAaHU
['eomerpudeckn | Ilpusma. Popmyra ast 1 O0KOBBIE pEOpa, KaKas nmpu3ma
€ Tena u BBIUUCIICHUS 00bEMa Ha3BIBAETCS MPAMOM U KaKas
ITOBEPXHOCTH. npu3Mel..Iupamuza. HAaKJIOHHOM, 4TO TaKO€ BbICOTA ITPU3MBI,
Muororpannuk | [IpaBunbpHast nupamuaa. KaKas OPU3Ma Ha3bIBAETCH
u. 1pusma, ®opmyna st MapajyIeIenuIeI0M U KaKoi
napasiesienune | BBIYUCICHUs: 00bEMa napasenenyne]] Ha3bIBaeTCs
A, MTMpaMuaa, [TpaMU/IbI. MPSIMOYTOJIBHBIM; (DOPMYJIUPOBATH U
opmyst mst Tena Bpamenus. DopMyJIsl 00OCHOBBIBaTh YTBEPKICHUS O CBOICTBE

BBIYUCIICHHS MX
oobemoB. Tena
Y TTIOBEPXHOCTHU
BpAIICHUS:
ITHH]ID,
KOHYC, cdepa,
ap, GopMyIsl
TUTST
BBIYMCIICHHS MX
nomanei
MOBEPXHOCTEUN U

IJIOIIAIEH.

ITOBEPXHOCTEN U
00bémoB. [ {umuHp, KOHYC,
map.Pemenre 3aga4 o
TeMe
«MHOrorpaHHUKN»

JIMaroHajen napaaieienunena u o
KBaJ[paTe IUaroHajiu NpsiMOyrojJbHOTO
napajuienenumnenaa; OObICHITH, 4TO
TaKkoe 00bEM MHOTOTPAaHHUKA; BHIBOJIUTD
(c momomiwio npuHnuna KaBansepn)
bopmyiny 00bEMa MPSIMOYTOJIEHOTO
napajuiesienunea; O0bACHATh, KaKOH
MHOTOTPaHHHUK Ha3bIBACTCSA MUPAMUION,
YTO TaKO€ OCHOBAaHME, BEPIINHA,
OOKOBBIE TpaHu, OOKOBBIE pEOpa u
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00BEMOB.

BBICOTA TUPAMU/IBI, KaKasi MUpaMUaa
Ha3bIBAETCs MPABUIILHOM, UTO TaKOE
anodema mpaBWIBHON MHPaAMUJIBI,
MPUBOAUTH GOpMYITy 00bEMa
MAPaMHUJIBI; OOBIICHSITH, KAKOE TEJIO
HA3bIBACTCS IMIUHAPOM, YTO TAKOE €T0
0Cb, BEICOTA, OCHOBAHHSI, PAJINYC,
OOKOBast MOBEPXHOCTh, 0Opa3ylomue,
pa3BEpTKa OOKOBOM MOBEPXHOCTH,
KaKUMH (OpMYJIaMH BBIPAKAIOTCS
00BEM U TTOMAaAb OOKOBOM
MOBEPXHOCTH IMINHAPA; OOBACHSTS,
KaKO€ TEeJIO Ha3bIBACTCSI KOHYCOM, YTO
TaKO€ ero OCh, BBICOTA, OCHOBAHUE,
OOKOBas TOBEPXHOCTh, 00Pa3yIOIIKE,
pa3BEépTka OOKOBOM MMOBEPXHOCTH,
KaKuMH (POpPMYIIaMH BBIPAKAIOTCS
00BEM KOHYCA U IIOMAaAb OOKOBOM
MIOBEPXHOCTH; OOBSICHATH, KaKas
MOBEPXHOCTh Ha3bIBaeTcs chepoii u
KaKOe TEJIO Ha3bIBACTCS MIAPOM, YTO
TaKoe paguyc u auamerp chepsi (mapa),
KaKuMH (POpMYIIaMH BBIPAKAIOTCS
00BEM 1mapa u 1mIomaab chepsr;
n300pakaTh M pacro3HaBaTh Ha
pPHUCYHKaX MpU3MY, Mapajieienure],
MpaMuTy, WIMHP, KOHYC, ap

7.00 akcuomax
JIAHUMETPUH

8.IloBTOpeHue. Pemenne
3a1a4

TpeyronbHuk. Pemenue
3a71a4. OKpy>KHOCTb.
Pemenne 3anau
YUeThIpEXYroJIbHUKU.
MHOroyroiasHUKH
YUeThIpEXYroJIbHUKU.
MHOroyroiasHuKH.
Bexropsl, meTox
KoopauHar. /[BnxeHne.
Pemrenue 3anay Ha
IIPUMEHEHNE TEOPEM
CHUHYCOB M KOCHHYCOB
Pemrenue 3anay Ha
noctpoenue Urorosas
KOHTPOJIbHAs padoTa
3aKIIFOUNTEIbHBIN
ypok-0ecenia 1o Kypcy
reoMeTpuu 7-9xi.

7.0nmncanue MaTepUaJIbHO — TEXHHYECKOI0 o0ecneveHnsi 00pa3oBaTeibHOM

ACATECJIBbHOCTHU
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[TeyaTHsie mocoOus:
1. T'eomerpusi: 7—9 k. / JI. C. Aranacsu, B. @. byry3os, C. b. Kagomies u ap. —
M.: IIpocBemenue, 2015.
5. 3uB b. I'. T'eomerpus: qunakt. matepuansl: 7 k1. / b. I'. 3uB, B. M. Meiinep. —
M.: IIpocsemenue, 2011.
6. 3uB b. I'. T'eomerpusi: aunaxt. matepuansl: 8 ki. / b. I'. 3uB, B. M. Meiinep. —
M.: IIpoceemenne, 2006—2011.
7. 3uB b. I'. T'eometpus: auaakt. matepuainsl: 9 xi. / b. I'. 3uB. — M.
[Tpoceemenne, 2004—2011.
JKPaHHO-3BYKOBbIE MOCO0USA:
1. muck-npunoxxenue k yaueouuky ['eomerpust: 7—9 k. / JI. C. Atanacsy, B. .
byry3os, C. b. Kagomues u n1p. — M.: [Ipocsemenue, 2015.
Texnuveckue cpeacTsa 00y4eHust
1. KoMmmibroTep,MyJIbTUMEUNHBINA TPOEKTOP, HHTEPAKTUBHAS TOCK
HNudpopmanuoHHbie cpeacTBa:
HNHTepHeT-pecypchl HA pyCCKOM SI3bIKE
http://ilib.mirrorl.mccme.ru/
http://window.edu.ru/window/library
http://www.problems.ru/
http://kvant.mirrorl.mccme.ru/

http://www.etudes.ru/

8. Ilmanupyemble pe3yJjbTAThl OCBOCHHUSI Y4e€OHOI0 MpeAMeTa TreoMeTpHuu
B 7—9 KJaccax

7 kn1acc
Harasanas reomerpus

OO0yuaromuiicss HaAy4YUTCH:
1) pacrio3HaBaTh Ha YEPTE)KAX, PUCYHKAX, MOJEJISIX U B OKPYKAIOIIEM MUPE TIIOCKHE
Y IIPOCTPAHCTBEHHBIE T€OMETPUUYECKUE PUTYPBI;
2) pacnio3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJIbHOIO MapaljiesienuIea, IpaBuiIbHON
nUpamMubl, TUIMHAPA U KOHYCA,
3) ompenenATh MO JIMHEHHBIM pa3Mepam pa3BEPTKU (UIypbl JIMHEHHBIE pa3Mephbl
camoit purypsl 1 Ha000POT;
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4) BBIYHCTIATH 00BEM MPSMOYTOIBHOTO MapauIeNeuIe/1a.
O0yyaromuiicst noayuum 603MOMHCHOCHb:
5)  ewvluuciame  06LEMBL  NPOCMPAHCMBEEHHBIX — 2eOMEMPUHEecKux  ueyp,
COCMABIEHHBIX U3 NPAMOY2OTbHBIX NAPALIEIeNnUNnedos;
6) yenybumos u pazeumv npedcmasienuss 0 NPOCMPAHCIMEEHHbIX 2e0MeMpPUeCcKUx
Queypax;
7) npumeHsamv nOHAMUE PA36EPMKU O/l BLINOJIHEHUS NPAKMUYECKUX PACYEMOS.
8 kinace
I'eomeTpuueckue Gurypsl
OO0yuaromuiicss HAyYUTCH:
1) moIb30BaThCS S3BIKOM T€OMETPHUH JIJISI OTIMCAHKS MPEIMETOB OKPYKAIOMIEro MUPa
Y X B3aUMHOTO PAaCTOJI0KCHHUSI,
2) pacmo3HaBaTh U U300pa)xkaTh HAa UepTEkKaX U PUCYHKAX TEOMETPUUECKUE PUTYPBI U
uX KOHpUryparuu;3) HaxoAUTh 3HAUYCHUS JUIMH JTUHEHHBIX JIEMEHTOB (UTYP U UX
OTHOILIEHMS, TpaaycHyto mepy yrioB or 0 mo 180°, mpuMeHsisi ompeaeseHus,
CBOMCTBAa W TpPHU3HAKK (UTYP M UX DJIEMEHTOB, OTHOIICHUS (GUTyp (paBEHCTBO,
noj001e, CHMMETPUH, TTIOBOPOT, MapajuIeNIbHbIN IEPEHOC);
4) omnepupoBaTh C HAYAJIbHBIMU TOHATUSIMU TPUTOHOMETPUU U BBIMOJIHATH
AJIEMEHTapHbIE onepanuy HaJl GyHKIUIMH YTIIOB;
5) pemiath 3aa4M Ha JOKA3aTeIbCTBO, ONMUPAsSCh HA M3yUYCHHBIE CBOMCTBA (QUTYD U
OTHOIICHUH MEXITy HUMHU U IPUMEHSS U3YUCHHBIC METOBI IOKA3aTEIbCTB;
6) pemrath HECIOKHBIC 33/1add Ha MOCTPOCHUE, TPUMEHSST OCHOBHBIC aJTOPUTMBI
MOCTPOCHUS C TIOMOIIBIO IIUPKYIIS ¥ IMHEUKH;
7) pemath NpocTeHIre MmIaHUMETPHIECKHE 3a7a49H B IPOCTPAHCTBE.
O0yyaromuiicst noayuum 603MOMHCHOCMb:
8) oenademv memoodamu pewienus 3a0ay HA BLIYUCTEHUS U OOKA3AMENbCMEA.
MemoooM Om NPOMUBHO20, MeMOOOM N000OUsL, MemOoOoM nepebopa 8apuanmos u
MEMOOOM 2e0MeMpPUUeCcKUx Mecm mouex,
9) npuobpecmu onvim npumeHeHus AIEOPAUYECKO20 U MPUSOHOMEMPUUECKO2O
annapama u uoetl O8UNCEHUS NPU PEUeHUU 2eOMEeMPUYECKUX 3a0al,
10) osnaoems mpaduyuonnol cxemotl pewenus 3a0ay Ha NOCMPOEHUe ¢ NOMOUbIO
YUPKYJISL U IUHEUKU. GHAIU3, NOCmpoeHue, 00KA3amelbCmeo U UCC1e008aHue,
11) nayuumscs pewams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2EOMEMPUYECKO20 MECMA
moyeK U Memooom no00OUsL;
12) npuobpecmu onvim ucciedo8anusi CEOUCME NIAHUMEMPUHECKUX @Queyp ¢
HOMOWBIO KOMNBIOMEPHBIX NPOSPAMM,
13) npuobpecmu onvim 6vinoaneHusi npoexkmos no memam. «l eomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompesxoe no gopmyney.
N3mepeHne reoMeTpUYECKUX BeJTHYHH
OOyuaromuiicst HAYYHTCS:
1) uconp30BaTh CBOMCTBA M3MEPEHUS IJTUH, TIJIOMIAIEH U YTII0OB MIPHU PEIICHUH 33124
Ha HAXOXJCHHUE IJIUHBI OTPE3Ka, JJIMHBI OKPYKXHOCTH, JUTMHBI AYTH OKPYXHOCTH,
rpagyCHOU MEPHI yIia;
2) BBIYUCIISITH IJTUHBI TUHEHHBIX DJIEMEHTOB (DUTYP Y UX YTJIbI, UCTIONB3YS (DOPMYJIBI
JUTHHBI OKPY>KHOCTH ¥ JUTUHBI IYTH OKPY>KHOCTH, (hOPMYJIBI IO el Guryp;
3) BBIYHCIATH TUIONIAIA TPEYTOJBHUKOB, MPSIMOYTOJBHUKOB, MapalljielorpaMMOB,
Tpamnenuii, KpyroB U CEKTOPOB;
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4) BBIYUCHATH JJIMHY OKPYKHOCTH, JUTMHY AYTH OKPYKHOCTH;
5) pemarb 3agaud Ha JI0KA3aTEIbCTBO C MCIOJIB30BAHUEM (OPMYI JIJTUHBI
OKPYXHOCTH U JIIMHBI TyTH OKPY>KHOCTH, GopMyII Iiomiaaeu Guryp;
6) pemiatb MPaKTUYECKUE 3a/layd, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPHUYECKUX
BEJTUYMH (UCTIOIB3YS TPU HEOOXOUMOCTH CIIPABOYHUKU U TEXHUYECKUE CPEJICTBA).
OO0yuaromuiicst noIyuum 603MONHCHOCMb:
7) ebluucasasms naowaou Queyp, COCMagieHHbiX U3z 08yX uiu 60.1ee nPimMoy20IbHUKOS,
napannenocpammos, mpey2oibHuUKos8, Kpyaa u cekmopa,
8) gvruucaame niowadu MHO20y20IbHUKOS, UCHONb3YSI OMHOUEHUS] PABHOBEIUKOCTIU
U pA8HOCOCMABIEHHOCIU,
9) npuobpecmu onvim npumeHenus aneeOPAUYECKOO U MPUSOHOMEMPULECKO2O
annapama u uoei OBUMNCEHUs NpU peueHuu 3a0ai Ha BbluucieHue nioujaeti
MHO20Y20TbHUKOS.
9 k1ace
Koopaunarel
BbInyCKHMK HAYYMTCH:
1) BBIUUCIATD AJIMHY OTpe3Ka [0 KOOPAUHATAM €r0 KOHIIOB; BEIYUCIIATh KOOPIUHATHI
CEpEeNIMHBbI OTPE3Ka;
2) UCIONBb30BaTh KOOPJAWHATHBIM METOJ MJisi HU3Y4YEHHUS CBOMCTB MPSAMBIX U
OKPY’KHOCTEM.
BbINYCKHUK ROTYYUUM 603MOHCHOCHLD:
3) o6rademv KOOPOUHAMHLIM MEMOOOM peuleHusi 3a0ay HA GbluUCIeHUe U
00Ka3amenbcmeo;
4) npuobpecmu onvlm UCNOIb308AHUS KOMNBIOMEPHBIX NPOSPAMM O/l AHAIU3A
YACMHBIX CYYAe8 83AUMHO20 PACHONONCEHUSL OKDYHCHOCMEL U NPAMbBIX,
5) npuobpecmu onvim Gvinoanenusi npoekmoe Ha memy «llpumenenue
KOOPOUHAMHO20 Memo0ad npu peuleHuu 3a0a4 Ha 8bIYUCIEeHUEe U OOKA3AMENbCHIBO .
BexTopsl
BbInyCKHMK HAY4YMTCS:
1) omepupoBaTh C BEKTOpaMH: HAXOJUTh CYMMY U Pa3HOCTh JBYX BEKTOPOB,
3aJIaHHBIX T€OMETPUYECKH, HAXOJIUTh BEKTOp, PABHBIN MPOU3BEICHUIO 3aJaHHOTO
BEKTOpa Ha YKCIIO;
2) HaXOJIUTH JIJIS1 BEKTOPOB, 3aJaHHBIX KOOPIUHATAMU: JUTMHY BEKTOpa, KOOPIUHATHI
CYMMBI U Pa3HOCTH JIBYX M 00JIee BEKTOPOB, KOOPAMHATHI IPOU3BEACHHUS BEKTOpa Ha
YUCIIO, TPUMEHSS TMPU HEOOXOAMMOCTH COYETATEIbHBIM, TEPEMECTHTEIbHBIN U
pacrpeneanuTeNbHbIA 3aKOHBI,
3) BBIUMCHATH CKASIPHOE TMPOM3BEICHWE BEKTOPOB, HAXOIUTh YTOJI MEXIY
BEKTOpaMH, YCTaHABJIMBATh TEPIICHINKYISIPHOCTD MPSMBIX.
BbINYCKHUK ROJYYUM 603MOHCHOCHLD:
4) oenademv GEeKMOPHbIM MemoOOM Ol peuleHusi 3a0ai HA BblYUCIeHUe U
00Ka3amenbCmeo;
5) npuobpecmu onvim @vinoaHenus npoekmos Ha memy «llpumenenue 6eKkmopHo2o
Memooa npu peweHuu 3a0a4 Ha 8bIYUCIeHUEe U O0OKA3AMEbCHEON.

26



Kpumepuu 0yeHoK no zeomempuu
1. Conepxanrie U 00OBEM Marepuala, MOJJIEKAIIEIO0 IPOBEPKE, OINpEaeseTCs
nporpammoii. [lpu mpoBepke ycBOeHMsI Marepuajia HYKHO BBISBIATH IOJHOTY,
MPOYHOCTh YCBOCHHUS YYAIIUMHUCS TCOPUU U YMECHUS NMPUMEHSITH €€ Ha TIPAKTUKE B
3HAKOMBIX ¥ HE3HAKOMBIX CHTYaITUsX.
2. OcHoBHBIMU (hOpMaMH MPOBEPKU 3HAHUNA U YMEHUM ydaluxcsl M0 MaTeMaTHKe
SIBJITFOTCSI TUCBMEHHASI KOHTPOJIbHAS pad0Ta M YCTHBIN OIPOC.

[Ipu olleHKe MUCHMEHHBIX W YCTHBIX OTBETOB YUMTENb B NEPBYIO OYEpEb
YUUTHIBAET MOKA3aHHBIC YYAIIUMHUCS 3HAHUS U YMEHHs. OIeHKa 3aBUCUT TaKXKeE OT
HaJIMYHsI U XapaKTepa MOrPeIrHOCTeH, TOMYIEHHBIX YIaIluMHUCS.
3.Cpenu TOrpenrHOCTe BBIIETSAIOTCS OMIMOKA W HejoueThl. [lorpemHocTsb
CUHMTAETCS OIIMOKOM, €CIIH,

OHA CBHUJIETEJILCTBYET O TOM, YTO YYEHHK HE OBJAJE]l OCHOBHBIMU 3HAHUSIMH,
YMEHUSIMHU, YKa3aHHBIMU B
porpamme.

K HemoueraM OTHOCATCSA OTPEITHOCTH, CBUIETENBCTBYIOIINE O HEIOCTATOYHO
MIOJTHOM WUTA HEZOCTATOYHO TPOYHOM YCBOSHUU OCHOBHBIX 3HAHWHM U YMEHHH WU 00
OTCYTCTBUU 3HAHWH, HE CUYUTAIONIMXCS B MPOTpaMMe OCHOBHBIMH. Hemoderamu
TaK)K€ CUMUTAIOTCS: TMOTPENIHOCTU, KOTOPhbIE HE MPHUBEIU K HCKAKEHUIO CMbICIA
MOJIYYCHHOTO YYCHUKOM 3aJaHus WM CIoco0a ero BBITIOJIHEHUS, HEaKKypaTHas
3aMKCh; HEOPEIKHOE BBHIMOTHEHUE YePTEXKA.

['panuiia Mexay OmMOKaMH U HEOYETaMH SIBJISIETCSI B HEKOTOPOW CTETCHH
ycioBHOU. [Ipy ogHMX OOCTOSITENIBCTBAX MOMYIICHHAS YYalTUMHUCS TOTPEIIHOCTh
MOKET PacCMaTpPUBATHCA YUHUTENIEM KakK OIMMOKa, B JIPYyroe BpeMsl U MpPHU IPYTUX
00CTOATENLCTBAX — KaK HEJI0YET.

4. 3amganus JUisl YCTHOTO M TUCbMEHHOTO OIPOca YYAUIUXCsl COCTOST U3
TEOPETUUYECKHUX BOIMIPOCOB U 3a]1a4.

OTBeT Ha TCOPETUICCKUN BOIPOC CUUTACTCS OE3yNMPEUHBIM, €CIIU 0 CBOEMY

COJICPYKaHUIO TIOJIHOCTBIO COOTBETCTBYET BOIIPOCY, CONIEPKUT BCE HEOOXOIUMBIC

TCOPETUUCCKUC q)aKTBI s 000CHOBaHHbBIC BBIBOJBI, @ €0 HU3JIOKCHUEC U ITMCBbMCHHAaA
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3allUCh MaTeMAaTHYeCKd TPaMOTHBI W OTJIMYAIOTCA TIOCIEIOBATEIBHOCTBIO M
aKKypaTHOCTHIO.

Pemmenne 3amaun cauraercs O€3yNnpevyHbIM, €CIi MPaBUIHHO BRIOPAH CIOCO0
pEIIeHMs, CAaMOPEIICHUE COMPOBOXKIACTCS HEOOXOMUMBIMU OOBSICHCHHUSIMU, BEPHO
BEITIOJTHCHBI HY)KHBIE BBIYMCIICHHSI W TIPeoOpa30oBaHUs, IMOIYYEH BEPHBIM OTBET,
MIOCIIEIOBATEIHHO U aKKYPATHO 3aITUCAHO PEIICHHE.

5. Onenka oTBeTa y4amerocsi Mpu YCTHOM M MHCHMEHHOM OIPOCE MPOBOAUTCS TIO
NSATHOATTPHON CUCTEME, T. €. 32 OTBET BBICTABIISAETCS OJHA M3 OTMETOK: 1 (TU10X0), 2
(HEYIOBJIETBOPUTEIIBHO), 3 (YOBIETBOPUTEILHO), 4 (XOpo1110), 5 (OTIUYHO).

6. Yuutenp MOXET MOBBICUTH OTMETKY 32 OPHTHHAJIBHBIM OTBET HA BOIPOC HIIH
OpUTHHAJIBHOE pEIICHHE 3a/Jaud, KOTOpbhIE CBUJACTEILCTBYIOT O BBICOKOM
MaTEeMaTHYECKOM Pa3BUTHUU YYAIlIETOCs; 3a pelieHue OoJiee CIOKHOM 3aladyl WiH
OTBET Ha 0oJjiee CIIOKHBIA BOIPOC, MPEAJIOKEHHBIC YYaIIeMyCs TOMOJHUTEIHHO

ITOCJIC BBIIIOJTHCHHS UM 3aHaHHﬁ.

Kpumepuu oumuook

K rpyObIM o1mOkaM OTHOCATCS OIIMUOKH, KOTOpble OOHAPYKUBAIOT HE3HAHUE
ydamuMucst (opmyJi, MpaBHJl, OCHOBHBIX CBOHCTB, TEOPEM M HEYMEHHE HUX
MPUMEHSThH; HE3HAHUE TTPUEMOB PEIICHHS 3a]1a4, paCCMATPUBAEMbIX B YUCOHHKAX, a
TaK)K€ BBIYUCIIUTENIbHBIE OIIMOKH, €CIM OHU HE SIBJISIIOTCS OMUCKOM;

K HerpyObIM ommOkamM OTHOCSTCS: MOTEPs. KOPHS WM COXPAaHEHHUE B OTBETE
IIOCTOPOHHETO KOpHSA; OTOpachiBaHue O3 OOBACHCHHUH OJHOTO W3 HUX U
PaBHO3ZHAYHBIE UM;

K HegoueramM  OTHOCATCS:  HEPAlMOHAJIBHOE  pEIIEHWE,  OIUCKH,

HCAO0CTAaTOYHOCTh UJIM OTCYTCTBUC HOSICH@HPIIZ, 000CHOBaHMI B PECUICHUAX

Ouemca YCMHbBIX omeemoe yuanuiuxcn

OTBET OLICHUBAETCS OMMEMKOU «J)», €CIIA YUCHUK:

v/ [IOJIHO PAaCKpPELI COJEPKAHKE MaTepraia B 00beME, IPENYCMOTPEHHOM

porpaMmMon U y4eOHUKOM,
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v’ HM3JI0KWIJI MaTeprajl IPaMOTHBIM SI3BIKOM B OITPEIEIEHHOM JTOTHYECKOM
MOCJIEOBATENBHOCTH, TOUHO

UCIIOJIb3Yys MAaTEMAaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

v’ [IPaBWIILHO BBIMOJHII PUCYHKH, YEPTEKH, TPAPHKH, COMYTCTBYIOIIHE OTBETY;

v moKasal yMCHHE W/UTIOCTPUPOBATH TEOPETUYECKHE IMOOKCHUS
KOHKPETHBIMU TIPUMEPAMHU,

INPUMEHSATH UX B HOBOW CUTYAallMU MPH BBITOJIHEHUH MPAKTHYECKOTO 3aJaHUS;

v’ IIPOJIEMOHCTPHPOBAI YCBOCHUE PaHEE H3YYEHHBIX COMYTCTBYIOIINX BOIIPOCOB,
c(OPMHPOBAHHOCTh M YCTOMYHMBOCTH MCIOJIb3YEMBIX IIPU OTPAOOTKE YMEHHI U
HAaBBIKOB;

v’ OTBEYaJI CaMOCTOATEILHO 0€3 HABOISAIINX BOTIPOCOB YUUTENs. BO3MOXHBI O/1HA -
JIB€ HETOYHOCTHU IIPHU OCBEILIEHUH BTOPOCTEIIEHHBIX BOIPOCOB MJIM B BBIKJIA/IKaX,

KOTOPBIC YYCHHK JICTKO UCIIPABHII I10 3aMCYAHNIO YUUTCIIA.

OtBeT OLCHUBACTCsA OMMEmKOU ((4», CCJIK OH YHOBJCTBOPACT B OCHOBHOM

TpeOOBAHUSIM Ha OIIEHKY «5», HO IIPU 3TOM MUMEET OJMH U3 HEJIOCTATKOB:

v B HW3JIOKEHMH  JONYIINEHBI  HeOoiblime npobensl, He  MCKa3UBINHE
MaTEMaTUYeCKOEe COJIEPKAHUE OTBETA;

v’ JIOnyIIEHbl OAWH - JBAa HEJOYETa IPH OCBEIIECHMH OCHOBHOI'O COJEPIKAHMS
OTBETA, UCIIPABIICHHBIC 110 3AMEYaHUIO YUUTEIS;

v’ jonyiieHsl ommOKa wiaM  Oojiee  JABYX HENOYETOB IPU  OCBELICHUH
BTOPOCTENEHHBIX BOMPOCOB WM B BBIKIAJKaX, JErKO HCHPABICHHBIE IO

3aMCYAHUIO YUUTCIIA.

Ommemxa «3» CTAaBUTCS B CICAYIOUIUX CIydasx:

v HENOJIHO WIIM HEIOCIEI0BATENBHO PACKPHITO COJIEp)KaHWE Marepuaia, o
MOKa3aHO oO0Ilee MNOHMMAHWE BOMpPOCAa M MPOJEMOHCTPUPOBAHBI YMEHHS,
JOCTATOYHBIC Il JaJbHEWIEro YCBOCHHMS MPOTrpaMMHOr0  MaTepuasia
(ompenenennbie « TpeboBaHUSIMU K MATEMATHUECKOW MOATOTOBKE YUAILITUXCS»);
v\ UMEIUCh 3aTPYJHEHUS WM JOMYIIEHHI OMIMOKM B ONPEACIEHUH IOHSATHIA,
UCIOJB30BAaHUM  MAaTEMaTUYECKOW TEPMUHOJOTHUM, 4YEepTexkKaX, BBIKIAJKAX,

HCIIPAaBJICHHBIC IMOCJIC HCCKOJIbBKUX HABOAAIIMUX BOIIPOCOB YUUTCIIA,
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v\ yYEHUK HE CIpaBWICS C IPUMEHEHHEM TEOPHMH B HOBOW CHUTYalldH IIPH
BBIMIOJTHEHUH TPAKTUYECKOTO 3a/1aHus, HO BBIMIOJHUI 3a/1aHusl 00s3aTEIbHOTO
YPOBHSI CJI0)KHOCTH TIO JIAaHHOM TEME;

v Ipu  3HAHWM TEOPETHYECKOTO  MaTepWaia  BbISBICHA  HEAOCTATOYHAS
c(OpMUPOBAHHOCTH OCHOBHBIXYMEHUH 1 HABBIKOB.

Ommemxka «2» CTaBUTCS B CICAYIOIMHUX CIIydadx:

v/ He pacKpBITO OCHOBHOE COJIEp)KaHUe yIeOHOTO MaTepuaa;

v’ 00Hapy»XeHO HE3HAHHE WM HEMMOHUMaHUE YIEHHUKOM OOJIbIIel Hiiu Hanboee
BaXHOW YacTH y4eOHOTO MaTepHaa;

v/ JIONyIIEHBl OIMMOKM B ONpEACICHUM IOHATHH, IPH HCIIOIb30BAHUH
MaTEeMaTHYECKOH TEPMUHOJIOTHH, B PHUCYHKax, YepTekax WU Tpadukax, B
BBIKJIaJIKaX, KOTOPBIC HE HCIIPABJICHBI ITOCIIC HECKOJIBKMX HABOSAIIMX BOIIPOCOB

YUUTEIIS.

Ommemxa «1» cTaBUTCS, €CIIN:

v/ y4eHUK 0OHApY KT MTOJTHOE HE3HAHKWE M HEITOHUMAaHKHe U3yIaeMOTo y4eOHOTO
MaTepHuala Uiu HE CMOT OTBETUTh HU HA OJIMH U3 MIOCTABJIEHHBIX BOIIPOCOB I10

M3y4aeMOMY MaTepHaiy.
Ouenka nucomennvix padbom yuaujuxcs

Ommemka «3» CTaBUTCS, €CIIH:

v’ paboTa BBITIOJIHEHA MTOJTHOCTHIO;

v’ B JIOTUYECKHMX PACCYKICHUIX M 000CHOBAHHMH PEIIEHHS HET MPOOEIIOB M OIIUOOK;
B PCIIICHUH HET MaTEMAaTHYECKUX OMMOOK (BO3MOYKHA OJHA HETOYHOCTD, OITHCKa,
HE SBJISONIASICS CJICICTBUEM HE3HAHUS WM HETIOHUMAHHS Y4eOHOTO

Marepuana).

Ommemka «4» CTaBUTCS, €CIIU:

v/ paboTa BBIOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS INAroB PELICHUS
HEJOCTaTOYHbl (€Cii  yMEHHE OOOCHOBBIBATH PACCYXACHHUS HE SBISUIOCH
CHelUaIbHBIM 0OBEKTOM MPOBEPKH);

v/ jonyiieHa ojHa oImuOKa WM JBa-TPY HEJOYeTa B BBIKIAIKAX, PHCYHKaXx,
yeprexax Wiu rpadukax (eciau 3TH BUABI pabOThl HE SIBISUTUCH CIICHUATbHBIM

00BEKTOM TIPOBEPKH ).
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Ommemka «3» CTaBUTCS, €CIIU:

v’ jonyIieHsl 60J1ee 0 HON OMIMOKHU WITH 00JIee ABYX-TPEX HEJOUYETOB B BBHIKIIAIKAX,
yepTexxax WiM rpadukax, HO yyalluics BiajaeeT 00A3aTeIbHBIMA YMEHUSMU 110
IIPOBEPSAEMOU TEME.

Ommemxa «2» CTaBUTCS, €CIIU:

‘/ILOHYHICHI)I CYIICCTBCHHBIC OI]II/I6KI/I, IIOKa3aBIINUC, YTO yanHﬁCH HC BJIaACCT

00s13aTeIHLHBIMU YMCHHAMU 110 I[&HHO?I TEME B MOJIHOM MCEpPC.

Ommemka «1» CTaBUTCS, €CIIU:

v/ paboTa IMoKa3aja IOJIHOE OTCYTCTBHE y Y4aIlerocs o0s3aTeIbHBIX 3HAHWU H
YMEHUM TI0 TTPOBEPSEMOM TEME WU 3HAUUTENIbHAs YacTh PaOOTHI BBHIMOJHEHA HE

CaMOCTOATCIIBHO.
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