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IMosicHUTEIbHAS 3aIUCKA

['eomeTpust KaKk OJWH W3 OCHOBHBIX Pa3EiOB IIKOJbHOWM MAaTEeMaTHUKH, UMEIOIINI CBOEH
HeNbl0 00ecleynTh H3y4YeHHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHHWH M B3aUMHOE
pacrojoXeHUe, ONUPAeTCsd Ha JIOTMYECKYH0, JOKa3aTelIbHYH JIuHHUI0. LleHHoCcTh u3yuyeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O OOIEro 00pa3oBaHMs 3aKII0YAETCS B TOM, YTO 0OydarOIIHiAcs
YUHUTCSI TNPOBOAUTH JIOKA3ATEIbHBIE PACCYKIEHHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHUS,
JIOKa3blBaTh MCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIE
YTBEPKACHHUS.

BTopoii 1enpto U3ydeHHsl FeOMETPUM SIBJISIETCS UCIIOJIb30BAaHUE €€ KaK MHCTPYMEHTa IIpU
PELICHNHU KaK MaTEeMAaTUYECKHUX, TaK U IPAKTUYECKUX 3aa4, BCTPEUAIOIINXCS B PEAIbHOM KU3HH.
OOyuaronuiicss JODKEH HAYYHUTHCS OINPENENUTh T€OMETPHUYECKYI0 (PUTypy, OmucaTh CIOBaMHU
JAHHBINA 4epTEX UM PUCYHOK, HAWTH IUIOIIAb 3€MEIbHOIO YUacTKa, PACCUUTaTh HEOOXOAUMYIO
JUIMHY OITOBOJIOKOHHOTO Kalensl win TpeOyemble pa3Mepbl rapaxa uisi aBTOMOOUIIS. DTOMY
COOTBETCTBYET BTOpAsi, BHIYMCIHUTENbHAS JUHUSA B M3y4yeHUU reomerpuu. [lpu pemenun 3amau
IIPAKTUYECKOI0 XapakTepa 00y4aroluics yUYUTCs CTPOUTh MAaTEMaTUYECKUE MOJENIN PEeaJIbHbIX
JKU3HEHHBIX CUTyallud, NPOBOJWUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOI'O
pe3ynbTaTa.

KpaitHe BaXHO MOAUEPKUBATH CBS3U T€OMETPUU C IPYTMMH Y4YeOHBIMH MpeaMETaMH,
MOTHUBUPOBaTh  HCIOJB30BaTh  ONpPENEJICHHUS TIEOMETPUYECKHMX (QUIyp U  IOHATHUH,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUHN B (PU3UKE U TEXHHUKE. DTH CBSI3U Hauboiee
APKO BUIHBI B TeMax «BekTopbl», « TpUroHoMeTpuiecKkue COOTHOLEHU», «MeToJl KoOpAruHAT
u «Teopema ITudaropay.

Y4eOHbIii kypc «l'eoMeTpus» BKIIOYACT CIICAYIOIINE OCHOBHBIC Pa3felibl COJEPKaHUS:
«I'eomerpuueckue ¢GuUrypsl M HUX CBoOicTBay, «l3MepeHHEe TIeOMETPUUECKUX BEIUYHHY,
«/lekapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BeKTopel», «/IBHXKEHHS  IJIOCKOCTH,
«[IpeobpazoBanus mogo0us».

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 vaca B Henento), B 9 kitacce — 68 gyacoB (2 yaca B
HEJIEIIO).



MecTo y4eOHOro nmpeaMera B y4eOHOM ILIaHE
CornacHo ¢eaepanbHOMy 0a3UCHOMY y9eOHOMY IIJIaHy IMPOTpaMMa paccunTana Ha 68

yacoB (2 yaca B He/IeJII0).

O0111ee KOJIMYECTBO 4acoOB B rog — 68 yacos

Cpok peanu3zanuu padodeit mporpaMmMbl — OJUH yUEOHBIHN O/,
Pabouast mporpamMma cocrapiieHa Ha 68 yacoB

Pacnpenenenue yue6GHOro BpeMEHH B T€YEHHE Y4eOHOTO roja:

YerBepTh KoJu-Bo Koa-Bo Koi-Bo yacoB B [KOHTpO/IBbHBIE
Y4eOHBIX 4acoB B YeTBepPTH padoThI
Helelb He/pe10

| 8 2 16 -

I 8 2 16 2

1 10 2 20 2

v 8 2 16 1
HUroro B rox: 34 68 5

IInanupyembie pe3yibTAaThbl 0CBOCHHS Y4eOHOI0 NpeaMera

JInuHOCTHBIE:

UCIIOJIb30BaHUE NPUOOPETEHHBIX 3HAHUN M YMEHHUH B NPAKTUYECKOH HEATENbHOCTU U
MOBCE/IHEBHOM KM3HU JJISI MOJEIMPOBAHUS NPAKTUUECKUX CUTYalluHd U HUCCIIEIOBAHUS
IOCTPOCHHBIX MOJIeNell ¢ UCIOIb30BaHUEM allapaTa FreOMEeTpuH;

¢opMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
00yyaromuxcst K CaMOpa3BUTHIO M caMOOOPa30BaHUIO Ha OCHOBE MOTHBAIIMU K O0YUYEHUIO
U TO3HaHMIO, BBIOOpY JaibHeliiero oOpa3oBaHus Ha 0a3e OPUEHTUPOBKUM B MHpE
npodeccuif U NPOPECCHOHANBHBIX MPEANOYTECHUH, OCO3HAaHHOMY IOCTPOCHMIO
MHAMBHUYaJIbHOI 00pa30BaTeIbHON TPAEKTOPHUH € YIETOM YCTOMUMBBIX MO3HABATEIbHBIX
UHTEPECOB;

(GopMHpOBaHHE LEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOILECTBEHHOM MPAKTUKH;

(dbopMUpOBaHHE KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE CO
CBEpCTHUKAMM, CTapUIMMU U MJIAJALUIMMU B 00pa30BaTebHON, OOLIECTBEHHO IOJIE3HOM,
yue0OHO-UCCIIEe0BATENbCKON, TBOPUECKON U IPYIUX BUJAX JESATEIbHOCTH;

YMEHHE SICHO, TOYHO, 'PAaMOTHO M3JIaraTb CBOM MBICIM B YCTHOW M NHUCBMEHHOHM peyH,
MOHMMATh CMBICI IOCTAaBJIEHHOW 3aJaud, BBICTpaMBaTh apryMEHTAlMI0, MPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEDHI;

KPUTHYHOCTh ~ MBILIUICHHS, YMEHHE  pacro3HaBaThb JIOTMYECKH  HEKOPPEKTHbIE
BBICKa3bIBaHU, OTINYATh TUIIOTE3Y OT (haKTa;

KpEaTUBHOCTb MBILIUICHUS], WHULUATUBY, HAaXOJAYHWBOCTb, AKTUBHOCTb IpPH pPEIICHUU
TEOMETPUUECKUX 3a7ay;

yYMEHHE KOHTPOJIMPOBATh MIPOLIECC U PE3YIbTAT yUeOHOM MaTeMaTHUECKOM e TEIbHOCTH;
CIOCOOHOCTh K SMOILIMOHAJIBHOMY BOCHPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajady,
pELIeHUH, pacCyKICHHI.

MeranpeamerHsie:

B 9 knacce Ha ypokax reoMeTpHH, Kak U Ha BCeX NpeaMeTax, OyAeT MpoiosKeHa

pa60Ta I10 pa3BUTHUIO OCHOB YUTATEIbCKOM KOMIIETEHITHH. O6yqa101unec51 OBJIaACKOT YTCHHUEM KaK
CpEACTBOM OCYHICCTBJICHUSA CBOUX JaTbHEHINX TIIAHOB: IMPOAOJIKCHUA O6pa30BaHI/I$I u



camM000pa30BaHMsl, OCOZHAHHOTO TUIAHUPOBAHUS CBOETO AKTYaJIbHOTO W MEPCHEKTHBHOTO Kpyra
YTEHUS.

[Tpu U3yYCHUH TCOMETPHH oOyyJarommuecs YCOBEPIICHCTBYIOT
npruoOpeTeHHbIE HABBIKM paboThl ¢ MHGpopManueil 1 nmononHAT ux. OHM cMOryT paboTarh ¢
TEKCTaMH, MPEOOPa30BBIBATH M UHTEPIPETHPOBATH COACPIKAIIYIOCS B HUX MHPOPMAIHIO, B TOM
qucie:

e CHCTEMaTH3UpPOBaTh, COMOCTABIIATH, AHAIU3UPOBATh, 000OINATh W HMHTEPIPETUPOBATH
UH(POPMALINIO, COACPIKAITYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

e  BBIICNATH INIABHYIO U W30BITOUYHYIO HH(OPMAIUIO, BHIIOJIHATH CMBICIIOBOE CBEPTHIBAHHE
BBIJICIIEHHBIX (PAKTOB, MBICIICH; MIPEACTABIATH HHPOPMALIUIO B CKATOW CIOBECHOM (popme
(B BHJE TUIAaHA WJIM TE3MCOB) M B HATJISIHO-CHMBOJIMUECKOW ¢dopme (B BHaE TaOJIHII,
rpadM4ecKux CXeM M Auarpamm, KapT MOHSATHIA — KOHIENTYaJbHBIX AUArPaMM, OTIOPHBIX
KOHCITEKTOB);

e  3AIOJHATH U AOHOJHSITH TaOIHIIbI, CXEMBI, IUArPAMMBbI, TEKCTHI.

B xonme m3ydeHUs reoMeTpuH 00y4aroIIUecsl YCOBEPIICHCTBYIOT OMBIT MPOSKTHON
NESTEIIbHOCTH, Kak o0co0o0il QopMbl y4eOHOH paboThl, CIOCOOCTBYIOIICH BOCIHUTAHUIO
CaMOCTOSITEIbHOCTH, HMHHUIMATHBHOCTH, OTBETCTBEHHOCTH, IIOBBIIICHUIO MOTHBAallMU U
3QPEKTUBHOCTH Y4eOHOW JEATETBHOCTH; B XOJAE peau3allii HMCXOIHOTO 3aMbicia Ha
NPaKTUYECKOM YPOBHE OBJIAJICIOT YMEHUEM BBIOMPATh aJICKBATHBIC CTOSIICH 3a7adye CpeiCTBa,
NPUHUMATh pEIIeHHs, B TOM 4YHCI€ M B CHUTyalMsX HeompeneneHHocTH. OHHU TMoxydaT
BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJbKUX BAPHAHTOB PEUICHUM, K ITOMCKY
HECTaHAAPTHBIX PEUICHUH, TIOMCKY M OCYIIECTBICHUIO HanOoJiee MPUEMIEMOTO PEIICHHS.

PeryasiTuBHbIE:
e onpedensimy UEINb ACATEIBHOCTHA Ha YPOKE C TIOMOIIBIO YYUTEIS U CAMOCTOSTEIILHO;
e  YYUTHCS COBMECTHO C YUHTEJIEM OOHAPYKHUBATH U (hOPMYIUPOBAMb Y4eOHYI0 Npodiemy;
e YUYUTHCS NIAHUPOBAMb YICOHYIO JICATEIBHOCTh Ha YPOKE,
e B8bICKA3bI6AMDb CBOIO BEPCHUIO, IMBITATHCS NpeIJIarath crnocod e€ mpoBepku (Ha OCHOBE
NPOJYKTHBHBIX 33JIJaHHI B yU4eOHUKE),
e paboTas MO MPEJIOKEHHOMY IUIaHY, UCHOIb306amb HEOOXOAUMbBIE CpeACTBa (YU4eOHUK,
KOMIIBIOTEP U UHCTPYMEHTHI);
e onpedensimy YCIEUIHOCTD BHIMIOJIHEHHS CBOETO 3aJJaHHsI B JIHAJIOTE C YIUTEIIEM.
CpenctBoM  ¢GOpMUPOBAaHUSA PETYASTUBHBIX JEUCTBUU  CIy)KaT TEXHOJIOTHUS
MpOOJIEMHOTO JHMajiora Ha dTale W3y4eHUs HOBOTO MaTepuania W TEXHOJIOTHS OICHUBAHUS
00pa3oBaTeNbHbIX JOCTHKEHUI (Y4EOHBIX YCIIEXOB).

Ilo3HaBaTenbHBIE:
e OpPHUEHTHPOBATHCS B CBOCH CHUCTEME 3HAHWH: NOHUMAMb, YTO HYKHA JIOTIOJHUTEIIbHAS
uHpopManus (3HaHUs) JUIs peleHust yueOHOM 3a/1aun B OJIMH 1I1ar;
e Oenamb NPEABAPUTENBHBIN 0mMOOp UCTOYHUKOB HHQOpPMALMKM JJsl pELIeHUs y4ueOHOU
3a]1a4u;
e J10OBIBaTh HOBBIE 3HAHUSA: HAX0OUMb HEOOXOAUMYIO HH(POPMAIIUIO, KaK B y4eOHUKE, TaK U
B IIPEJIOKEHHBIX YUUTEIIEM CI0BapsX, CIPABOYHUKAX U UHTEPHET- PECypCax;
e J00BIBaTh HOBBIC 3HAHUS: U361eKamb WH(POPMAIIHIO, TPECTABICHHYIO B Pa3HBIX (popmax
(Tekct, Tabnuna, cxema, WJUTFOCTPAIUs U JIp.);
e mepepabaThIBaTh MOJTy4YEHHYIO nH(pOpMaLIUIO: HAbI00amsb u
0enamy CaMOCTOSTEIIbHBIE 8b1600b1.
CpenctBoM (OpMHUPOBAHUS TTO3HABATEIBHBIX JIEHCTBUN CITYXUT YICOHBI MaTepHaI
¥ 33/1aHUs yueOHMKa, 00eCcTieurBaroIUe MEPBYIO JUHUIO Pa3BUTHUS — YMEHHUE OOBSICHATH MHUP.

KommyHunkaTuBHbIC:
e JIOHOCUTH CBOIO MO3UIMIO 10 IPYTUX: 0GhopMIsimb CBOKO MBICIIb B YCTHON M MHCEMEHHOM
peuu (Ha ypoBHE MpeI0KEHUs WM HEOOIBIIOTO TEKCTa);
e  CIIyLIATh ¥ IIOHUMATb peub OpYeux,



e BBIPA3UTENILHO YUMAamsv U NePecKa3vbléamsy TEKCT;
e 6cmynamoe B O6ecely Ha ypOKe U B )KU3HU;
e COBMECTHO 00208apu8amucs O MpaBUiiaX OOIICHUS U TIOBECHUS B IIKOJIE U CJIE0BATh UM;
e YUYUTBCA bINOJHAMb PA3TUYHBIE POJIU B rpyIe (Jnaepa, UCIIOJHUTENS, KPUTUKA).
CpenctBoM (GOpMHUpPOBaHUS KOMMYHUKATHBHBIX JCHCTBHUH CIIY)KaT TEXHOJOTHS
poOJIEeMHOTO Juanora (MOOYKIAIOMIMA U TOIBOISAIINN TUATIOT), TEXHOJOTUS MPOJTYKTUBHOTO
YTEHHsI U OpraHu3aus paboThl B MaJIbIX TPYIIIaX.

IIpeamerHble:
Tema Yyammuecs Hayyarcst Yuammecs moJy4yatr
BO3MOKHOCTH
Bexmoput e 0003HaAYaAM® U U300PACAMb BEKMOPbL, | ®  061A0emb  BeKMOPHbIM
e U300padicamv 6eKMop, PAHbLL OAHHOMY, Memooom Ol peuleHus
e CmMpOUmMb 8eKMOp, PABHBIU CyMMe 08YX 3a0au Ha vluucieHue u
8EKMOpO8, UCnonb3ys npasuia 00KA3amMenbCmeo,
mpey20/1bHUKA, napanneiocpamma, | e  npubpecmu onvim
Gopmynuposams 3aKOHbL CLONCEHUS, BbINOIHEHUSL NPOEKMO8.
o CMPOUMb CYMM) HECKOIbKUX 8EKMOPOS,
UCNONBb3YSL NPABULO MHO20Y20IbHUKA,
e CMpOUmMb B8eKmop, pPABHbIU PA3HOCMU
08YX 8eKMOPO8, 08YMsL CNOCODAMU.
e pewams  2eomempuyeckue  3a0ayu
UCNONB308AHUE ATICOPUMMA BbIPAICEHUS
yepe3 OaHHble BEKMOPbI, UCHOIb3YS
Npasuna  ClOJNCeHUsl,  BbIYUMAHUS U
VMHOJCEHUSL 6eKMOPA HA YUCTO.
e pewams npocmeiuue 2eomMempuiecKue
3a0auy,  OnNUpasAcb  HA  U3VUEHHble
CBOLICMBA BEKMOPO8;
e HAXOO0UMb CPEOHION TUHUIO MPpaneyuu no
3A0AHHBIM OCHOBAHUSIM.
B noeceonesnoit sycusnu u npu uszyueHuu
Opy2ux npeomemaos:
*  UCNONB308AMb BEKMOPbI O/ peuleHUs
npocmenwux 3a0ay Ha onpeoeneHue
CKOPOCMU OMHOCUMENLHO20 OBUNCEHUSL.
Memoo e onepuposamv Ha  6a3060M  YposHe |e  081a0enb
Koopounam NOHAMUAMU.  KOOPOUHAMbBL ~ 8eKMOpdA, KOOPOUHAMHBIM
KOOPOUHAMbL ~ CYMMbL U PASHOCMU MEMOoOOM pewenust
BEKMOpPO8, NPOU3BeOeHUs BeKMopa Ha 3a0au Ha evlyuCieHue U
yucno; O00KA3aMenbCmeo,
o BLINUCIAMb  KOOPOUHAMbBL  6eKmopa, |e  npuobpecmu onvim
KOOpOUHAMbL ~ CYMMbL U PAZHOCMU UCNONb308AHUS
8EKMOPO8, KOOPOUHAMbL NPOU3BEOCHUS. KOMNbIOMEPHBIX
6eKmMOpa HA YUCTO; nPOSpaAMM Ol aHAIU3a
o BLIYUCTAMDL Y20 MENHCOY BEKMOPAMU, YACMHBIX cnyuaes
o BLINUCTAMb  CKANAPHOE NpOU3eoeHuUe 83AUMHO20
8EKMOPO8; PAcnonodxicenus
o BLIYUCTAMD paccmosnue OKpYocHOCmell u
MedxHcoy — MOuKaMu  NO  U3BECHHbIM NPAMbBIX,
KOOpOUHamanm, e npuobpecmu onwvim
o BLIYUCTAML  KOOPOUHAMbL  CEPeOUHbL 8bINOTHEHUSL NPOEKMO8
ompesKa,




COCMABIAMb  YPABHEHUe OKPYICHOCMU,
3HAsL KOOPOUHAMbL YeHmMpd U MOYKU
OKDYICHOCMU, COCMABIAMb YPAGHeHUe
NPAMOTL NO KOOPOUHAMAM O8YX ee MOYeK;
pewams npocmeniuiue 3a0auu Memooom
KOOpouHam

Coomnowenus e omepupogamv Ha  0A3080M  YpPOGHE BbIUUCTIAMND niowaou
mexncoy NOHAMUAMU:  CUHYCA,  KOCUHMyca U Queyp,  cocmaegieHHbIX
cmopoHamu u manzenca y2108, uz  08yx u  bonee
yenamu o NpUMEHAMb OCHOBHOE NPAMOY2OJIbHUKOS,
mpey2onbHuUKa. MPUSOHOMEMPULECKOe MOHCOeCm80 npu napannenrozcpammos,
Cransapuoe peuleHuy 3a0a4 Ha HaxodicoeHue OOHOU mpey2obHUKO8, Kpyed U
npou3seedenue MPUSOHOMEMPUYECKOl (YHKyuu uepes cexmopa;
6eKmMopos opyayio, BLIYUCTAMb naowaou
o U300padcamsv yeon Mmexcoy 8eKmopamu, MHO20Y20/IbHUKOS,
BLIYUCTIAMYL  CKANSIPHOE  NPOU3BEOCHUE UCNONb3YSL  OMHOULeHUS]
8€KMOpO8, PasHoseIuKocmu u
e HAXOOUMb Yelbl MedHCOy BeKmopamu, PABHOCOCMABIEHHOCMU
UCnonb3ys Gopmyny CKANAPHO20 NPUMEHAMD
npouseedeHUst 8 KOOPOUHAMAXx, aneebpauyeckutl u
*  NpUMEHAMb meopemy CUHYCO8, meopemy MpU2OHOMEeMmpu4ecKutl
KOCUHYCO8, Mamepuan npu peulenuu
o NpuUMeHAMb Gopmyny naowaou 3a0au Ha BblYUCIEeHUe
mpey2oibHUKAa, niowaoet
e pewamsb  npocmeuwiue  3a0a¥u  Ha MHO20Y20NbHUKO8,
HAaxodcoeHue CMopoH u  yenos npuobpecmu onvim
NPOU3BONILHO20 MPEY2ONbHUKA npUMeHenus
B noeceonesnoit sycusnu u npu uzyueHuu aneebopauiecko2o u
opyzux npeomemos: MPULOHOMEMPULECKO2O
e UCNONB308aMb GEKMOPbI O/l PeuleHUs: annapama npu peueHuu
3a0ay Ha 08udCeHUe U Oeticmeue Cuil 2eoMempuiecKux 3a0ay
Jlnuna e omepupogamv Ha  0OA3080M  YpPOGHE 8618600UMb YOPMYTY 0N

OKpYyJICHOCIU U
njaouwiads Kpyz2a

NOHAMUAMU
MHO20Y20IbHUKA,
npuMeHams  popmyny O blUUCTIeHUS]
Yyena npasunibHo20 N-y201bHUKA.

npUMeHAMb Gopmynsi niowaou,
CMOPOHbI NPABUTILHO20 MHO20Y20IbHUKA,

npasulibHoco

paouyca  8NUCAHHOU U  ONUCAHHOLL
OKPYIICHOCU,

npUMeHAMb dopmynel ONIUHbL
OKpYICHOCMU, —~ OVeU  OKPYICHOCMU,

nAOWAoU Kpyea u Kpyeo8oeo cekmopd.
UCNONb306AMb  CBOUICMBA  UMEPEHUS.
ONUH, Y2l08 Npu peuwleHuu 3a0ay Ha
Haxooicoenue ONUHbl Ompe3Kd, epadycHoOU
Mepbl yena,

BLIYUCTIAML  NIOWAOU  MPEY2OTbHUKOS,
NPAMOY2OIbHUKOS8, Mpaneyutl, Kpy2os u
Cexmopos;

BLIYUCTIAM OTUHY OKPYHCHOCIU U OUHY
Oyeu OKPYHCHOCMU,

BbIYUCTICHUS yena
NPABUIbHO20 n-
V2ONbHUKA U NPUMEHSAMb
ee 8 npoyecce peuieHus
3a0au,

npoeooums
00KA3amMenbCmed
meopem 0  opmyne
niowaou, CMOPOHDL
NPasuIbHO2O
MHO20Y20/IbHUKA,

paouyca 6NUCAHHOU U
ONUCAHHOU
OKpYICHOCIU u
creocmeutl U3 meopem u
npuMeHsims — uUxX — npu
peuteHuu 3a0ad,

pewams  3a0ayu  Ha
00KA3amenbCmeo c
UCNONb308AHUEM

dopmyn ONUHbL

OKPYIHCHOCMU U OIUHbL
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BLIYUCTIAMb ONUHBL TUHEUHBIX JJIeMEHMO8
Queyp u ux yenvl, UCNONbL3YS U3VUEHHbIE

Gopmynsi.

B noeceoneenoii scuznu u npu usyuenHuu

Opy2ux npeomemos:
e pewamb npakmuyeckue 3a0auu,
CBA3aHHbIe c HaxoxcoeHuem

ceomMempudecCKux 6ejlU4UH.

oyeu OKPYHCHOCMU,
Gdopmyn niowaoeti
Queyp.

Jleusicenusn e onepupogamv Ha  6A3060M  YpOBHe |e NPUMEHAMb  CEOUCMBA
HOHAMUAMU OMOOPANCEHUSI NILOCKOCMU 08UdICEHUs. NPU peuleHUU
Ha cebs u 08UdNCeHUs, 3a0au,
e omepupogamv Ha  0OA3080M  YPOBHE |e  NpUMEHAMb  NOHAMUL:
NOHAMUAMU  0CE8OU U  YEHMPATbHOU ocesas U YEeHMpAalbHAs
cummempuu, NapailelbHo20 NepeHoca, cummempus,
nosopoma, napannenbHulll
e pacnosHasamv 6uUObl OBUNHCEHULL, nepeHoc U noeopom 8
o BBINOJHAMb NOCMPOEHUE OBUINCEHUU C peutenuu 3a0ay
HOMOWBIO  YUPKYIA U JIUHelKU,
ocyujecmanams npeobpasosanue ueyp,
e  pacno3nasamo no uepmesicam,
ocyujecmanams npeoopazosanus guzyp ¢
NOMOWBIO  0Ce8Ol U  YEHMPANbHOU
cumMmempuu, napaiieirbHo20 nepeHoca u
nosopoma.
Hauanvnvle e pPACnoO3HABAMb HA YEPMEedHCax, PUCYHKAX, |o  GblUUCTAMD 00vEMbL
ceeoeHus usz MOOensxX U 8 OKpydicarouem mupe niocKue NPOCMPAHCMBEHHBIX
cmepeomempuu U NPOCMPAHCMBEHHble 2eoMempuiecKue 2eomempuyeckux guayp,
Quzypol; COCMABNIeHHbIX u3
e pacnosHasamo paseépmku Kyoa, NPAMOY20]IbHBIX
NPAMOY20]IbHO20 napanienenuneoad, napanienenuneoos;
NPABUTILHOU  NUPAMUObBL, YUIUHOPA U |e  Venyoums U  pa3eumo
KOHyCa, npeocmasieHus 0
e ompedensamvb NO JUHEUHBbIM pazmepam NPOCMPAHCMBEHHbIX
Pa3eépmku Gueypsl JTUHElHble pazmepbl 2e0MempulecKux
camoul ghucypwl u Haobopom, Queypax;
o GLIUUCIAMbL  00bEM  NPAMOY20JLHO20 |® NPUMEHAMb  NOHAMUE
napasnnenenuneoaq. pazeépmku ons
8bINOIHEHUS
NPAKMu4ecKux
pacuémos.

00 akcuomax

Honyyums 6Gonee enybokoe

zeomempuu npeocmasienue o cucmeme
akcuom — niaHumMempuu U
AKCUOMAMUYECKOM Memooe
Iloemopenue o NpUMeHAMb NpU peuleHuu 3a0ai OCHOBHbIe COOMHOUEHUS MeHCOY
Kypca CMOPOHAMU U Y2ILAMU NPAMOY20TbHO20 U NPOU3BOTbHO20 MPEY20IbHUKA,
naanumempuu o npuMeHsAmb YOopMYIbl NIOWAOU MPEYSONbHUKA.

peutamvb mpey2ojlbHUKU C NOMOULbIO meopem CUHYCO8 U KOCUHYCO86,
NPUMEHAMb NPUSHAKU paeeHcmead mpeycOlbHUKO8 HNnpu  peuleHuu

ceomempudyecKux 3a()au,

NPpUMEHRANb  NPU3HAKU noooous mpey2ojlbHUKo6 npu  pewenuu

ceomempudyecKux 3a()au,

07’lp€0€]lﬂﬂ’lb 8UObL uemsvlpexycOoJlbHUKO8 U UX C@OIZCI’}’ZGG,




e ucnoivzogamsv opmyavl naowjaoell @Gueyp OIS HAXOHNCOEHUS  UX
niowaou,

o BBINOJHAMb Yepmedc N0 YCI08UI0 3a0adlU, peuams npocmenuiue 3a0ayu
no meme « Yemuipexy2onoHuKuy

*  UCNONB308aMb CBOUCMBO CHIOPOH YEemblpexy20bHUKd, ONUCAHHOZ0
OKOJIO OKPYICHOCMU, CBOUCMBO Y208 BNUCAHHO2O0 Yemblpexy2olbHUKA
npu peutenuu 3a0ad,

*  UCNONBL308aAMb POPMYILL ONIUHBL OKPYHCHOCHIU U OYeU, NA0WaoU Kpyea u
cexmopa npu peuleHuu 3a0ad,

e pewams ceomempuiecKkue 3a0aiu, ONUPasCb Ha COUCMBA KACAMENbHbIX
K OKDYJICHOCMU,  NpUMeHsAs  OONOJHUMeNbHble  NOCMPOEHUs,
aneebpaudeckuil u mpuecoHOMempu4ecKutl annapam,

°  NpPo6OOUMb Onepayuu  HA0 BeKMOPAMU, BbIYUCIAMb  OIUHY U
KOOPOUHAMbL 6EKMOPA, Y20l MENHCOY BEKMOPAMU,

*  pAacno3Ha8amb  YPAGHeHUs  OKPYICHOCMeEU U  NpAMOl,  yMemb
UX UCNOIL3068AMD,

e UCNONB308aMb NPUOOPEMEHHble 3HAHUA U YMEHUs 8 NPAKMUYecKol
OesimenvHOCMU  OJi1 peuleHusi NPaKmuyeckux 3a0ay, CE;I3aHHbIX C
HAXOHCOEHUEM 2e0MeMmPUeCcKUX 6eTUYUH

TemaTHYecKoe NJIAHUPOBAHHE MO TeoMeTpHH 9 Kiiacca

Ne /it Tema Kon-Bo KonnuectBo
4acoB KOHTPOJIbHBIX
pabot

1 BBonHoe noBTOpEHME 3

2 BexTops! 8

3 MeTo1 KOOpAHHAT 10 1

4 CooTHoOIIEHNS MEXly CTOPOHAMU U YIIlaMu 11 1

TpeyroipHuKa. CKaIsIpHOE MPOU3BEICHIE BEKTOPOB

5 JUIHa OKPY>KHOCTH U IJIOIIA/b KpyTa 12 1

6 J{BrokeHus 8 1

7 HauanbHble CBEICHUS U3 CTEPEOMETPHH 8

8 OO0 akcMoMax reoMeTpuH 2

9 Hrorosoe noBTopeHue 6 1
Wroro 68 5

Coaep:xkanmne yueOHoro npeamera «I'eomerpus 9»

BBoanoe mosropenmne (3 u.).

OcHoBHasl 11€J1b - TOBTOPHUTH M0JI00ME TPEYTOJILHUKOB, COOTHOIIEHHUSI MEXKIY CTOPOHAMHU
U YIJIaMM TpeyrojibHuKa. Beruncienue miomaeit pa3anuHbIX TE€OMETPUUYECKUX (GUryp.
Pewrenue 3ana4 Ha BIIMCAHHBIE U OIIMCAHHBIE TPEYTOJIbHUKH.
BexTopsbl u MeToa kKoopauHar (18 4.)
ITonsitne BekTopa. PaBeHCTBO BekTOpoB. C0KEHHME M BBIUMTAHHE BEKTOPOB. YMHOXEHUE
BEKTOpa Ha 4ucio. Pa3nokeHune BEKTOpa IO JIBYM HEKOJUIMHEAapHBIM BekTOpaM. KoopanHatsl




BekTopa. [Ipocreitmme 3amaun B KoopIuHaTaX. ¥ paBHEHUS OKPYXHOCTHU U TipsiMoid. [Ipumenenue
BEKTOPOB U KOOPJAMHAT IIPU PELICHUH 3a/1a4.

OcHOBHas Leb — HAy4YUTh YYAIIMXCS BBIIOJHATH JEWCTBUS HaJl BEKTOpaMM Kak
HalpaBJIEHHBIMU OTPE3KaMHU, YTO BAXKHO JUIsl IPUMEHEHUs BEKTOPOB B (PM3UKE; TO3HAKOMUTH C
UCIIOJIb30BAaHUEM BEKTOPOB U METOJa KOOPAUHAT IIPU PEIIEHUH NeOMETpUYEeCKHX 3a1ad. Bekrop
OIpeeNsAeTCs KaK HalpaBJICHHBIH OTPE30K M JIEHCTBUS HAJ BEKTOPAMHU BBOJSTCS TaK, KaK 3TO
HOPUHATO B GU3UKE, T. €. KaK JCHCTBUS C HAIIPABJICHHBIMU OTPE3KaMH.

OcHOBHOE BHUMaHHME JODKHO OBITh Y/AEJICHO BBIPAOOTKE YMEHUH BBIOIHSATH
omnepauuy HajJ BeKTOpaMM (CKJIaabIBaTh BEKTOpPbl IO IpaBUilaM TpPEYroJbHMKA U
napauesorpaMMa, CTpOUTh BEKTOpP, paBHBIN Pa3HOCTHU ABYX JJaHHBIX BEKTOPOB, a TAKXKE BEKTOD,
paBHBII MTPOM3BEJEHUIO JAHHOIO BEKTOpa Ha JaHHOe uucio). Ha npumepax nmokasbiBaeTcs, Kak
BEKTOPbl MOTYT MPUMEHSATbCA K PELICHUI0 TeOMETpUUYecKuX 3ajgad. JlemoHcTpupyercs
3¢ ($EeKTUBHOCTh NIPUMEHEHUs (POPMYIT Ul KOOPJAUHAT CEPEIUHBI OTPE3KA, PACCTOSHUS MEXIY
JBYMsI TOUKaMU, YpaBHEHUI OKPYXHOCTH U NIPSMON B KOHKPETHBIX T€OMETPUUECKHX 3a/1a4ax, TEM
CaMbIM JIaeTCs NPEACTaBICHHE 00 M3YYEHUH TE€OMETPUYECKHX (HUTyp C IMOMOIIBIO METOIOB
anreOpsl.

CooTHOlIEeHUs MeKIYy CTOPOHAMHM M yIJIaMH TpeyroJibHuka. CkaJjisipHoe Npou3BeleHHe
BeKTOpPOB (11 4.)

CuHyc, KOCUHYC U TaHT€HC yria. Teopembl CHHYCOB M KOCHUHYCOB. PelieHue TpeyroiabHHUKOB.
CkanspHoe Mpou3BeIeHNEe BEKTOPOB U €ro NPUMEHEHHE B TEOMETPUUECKUX 3ajjauax.

OcHOBHas 1eNIb — pa3BUTh YMEHHE YYaIMXCS HNPUMEHSTh TPUTOHOMETPHUUECKUI
anmnapar IpH pelleHuu reomeTpuyeckux 3aaad. CuHyc U KocuHyc Jjirodoro yria ot 0° no 180°
BBOJSTCSI C IOMOILIBIO €IUHUYHON IOJYOKPYKHOCTH, JOKa3bIBAIOTCSI TEOPEMbI CHUHYCOB M
KOCHHYCOB U BBIBOJMTCS €Ille O Ha (popMyia TUIOIAAN TPEYroJbHUKA (TIOJIOBHHA MTPOU3BEACHUS
JBYX CTOPOH Ha CHHYC YyIJIa MEXAY HUMH). OTOT amnmapar MOpPUMEHSIETCd K PELICHUI0
TpeyroapHUKOB. CKaJsipHOE MpPOM3BE/IEHNE BEKTOPOB BBOJAUTCS Kak B ()M3MKE (MPOM3BEICHHE
JUIMH BEKTOPOB Ha KOCHHYC yIJla MeXAy HuUMH). PaccmaTpuBaroTcst CBOWCTBA CKasIpHOTO
IIPOU3BENICHUS U €T0 IPUMEHEHHE ITPH PEILIEHUN T€OMETPUUYECKUX 3a/1ay.

OcHOBHOE BHHMMaHHUE CIIEAyeT YIEIUTh BBIPAOOTKE NPOUYHBIX HABBIKOB B IIp
MMEHEHUH TPUTOHOMETPUUECKOI0 anmnapara Ipy PelIeHUU T€OMETPUYECKUX 3a/1ay.

JITMHA OKPYKHOCTH M IJIOIAAbL Kpyra (12 4.)

[TpaBuiibHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, OIMCaHHAsI OKOJIO IPABHJIBHOTO MHOTOYTOJIbHUKA
U BOHMcaHHasg B Hero. IlocTpoeHune NpaBUIBHBIX MHOTIOYTOJIBHUKOB. JlJIMHA OKpYXHOCTH.
[Tmomaae kpyra.

OcHoBHas 11eJIb — PACIIMPUTH 3HAHUE YYaLIUXCsS O MHOTOYTOJIbHUKAX; pACCMOTPETh
HOHATHS JUTMHBI OKPY>KHOCTH M IUIOIIAAHM Kpyra U GOpMyJIbl Ul UX BeIUUCIeHHUs B Hauane TeMbl
JlaeTcsl ONpeseseHHe TMPaBHIBHOTO MHOTOYTOJIbBHHKA M pPacCMaTpUBAIOTCS TEOpeMbl 00
OKPYXHOCTSIX, ONMCAHHOM OKOJIO IPAaBWJIBHOTO MHOIOYTOJIbBHMKAa M BIHCAaHHOM B Hero. C
MOMOUIbI0 ONMUCAaHHOW OKPYKHOCTH pEIIAIOTCA 3aJauyd O TIOCTPOCHUH MPaBUIBHOTO
HIECTUYTOJIbHUKA W TMPaBWIBHOTO 12-yronbHMKa, €ClIM JlaH TMPaBWIbHBI M-yroJbHUK.
@®opMyIibl, BRIpaXXaroIlllle CTOPOHY MPABMIIBHOIO MHOTOYTOJIbHUKA U PaJNyC BIIMCAHHOM B HETO
OKPYKHOCTH Uepe3 paJiyC OMUCAaHHON OKPY>KHOCTH, UCIIOJIb3YIOTCS MPU BBIBOJIE (DOPMYIT JUTMHBI
OKPYKHOCTH U IUIOIIAAH Kpyra. BeIBo onupaercs Ha HHTYUTUBHOE IPEJCTABICHUE O MIPENEIIE:
IIPY HEOTPAaHMYEHHOM YBEJIMUYEHUH YHCIIa CTOPOH MPAaBUIBHOTO MHOTOYTOJIbHHUKA, BIIUCAHHOTO B
OKPYXHOCTB, €T0 MEPUMETP CTPEMUTCA K JJIMHE 3TOM OKPYKHOCTH, a IUIOLIab — K IUIOLIaan
Kpyra, OrpaHU4YEHHOI'0 OKPY>KHOCTBIO.

JBuxenus (8 4.)



OrobOpaxkenue miaockocTH Ha cebst. [lonstue nprwxkenus. OceBas W LEHTpaJIbHAs CUMMETPHUH.
[TapannensHbii iepenoc. [loBopoT. HanoxxeHus u 1BUKEHUS.

OcHOBHas 11€J1b — MO3HAKOMUTH YYaIIMXCs C MMOHSATUEM JIBXKEHHS U €T0 CBOMCTBAMH, C
OCHOBHBIMM BUJaMH JBWKEHUH, C B3aUMOOTHOIIECHUSIMU HAJIOXKEHUHN U JIBUKCHUMH.

JIBu>keHHe  TUIOCKOCTH  BBOJAMUTCA KAk  OTOOpakeHME IUIOCKOCTHM Ha  cebs,
COXpaHSIIOIIEE PACCTOSIHME MeXay Toukamu. IIpu paccMOTpeHnU BUAOB ABM)KEHHUH OCHOBHOE
BHHUMaHUE YJENAETCS NOCTPOCHHUI0 00pa30B TOYEK, MPAMBIX, OTPE3KOB, TPEYTOJIBHHUKOB IpU
OCEBOM M IIEHTPAJbHONW CHUMMETPHSX, HapajielbkHOM IepeHoce, moBopore. Ha sddexrpix
IpuMepax IOKa3bIBAETCS IPUMEHEHHE [BWKEHUI IpU pPEIICHUU T'€OMETPUUYECKUX 3ajad.
[loHsiTHE HANOKEHUSI OTHOCUTCS B JAHHOM Kypce K YMCIy OCHOBHBIX NMOHATHH. JloKa3bIBaeTcs,
YTO MOHSTHS HAJIOKEHUS U JIBH)KEHUS SBISIOTCSA SKBUBAJIEHTHBIMU: JIH000€ HAJIIOKEHHE SBIISETCS
JIBUKEHHEM IUIOCKOCTH M o0paTHO. M3ydeHue [0Ka3aTeabCcTBa HE SIBIAETCS 00sA3aTeNbHBIM,
OJIHAKO CJIEYEeT PACCMOTPETh CBSI3b MOHATHI HAJIOKEHUS U IBUIKCHHUS.

HauvanbHble cBeieHns U3 crepeomerpun (8 4.)
[Tpenmert crepeometpusi. MHororpannuk. [lpusma. [Napamnenenunen. Hunmuaap. Konyce. Chepa
aiap.

OcHOBHasi 1€ — MO3HAKOMUTb Yy4YalllUXCS C MHOIOTpaHHMKaMH; TeJlaMU U
MOBEPXHOCTAMHU BPAILLIECHHUS.

00 akcuomax reomerpuu (2 4.)
06 akcuoMax muaHuMeTpuu. HekoTopble CBeIeHUS O pa3BUTUU T€OMETPUU

OcHoBHas 11eJ1b — J1aTh 0oJiee MIyOOKOe MPeICTaBIeHUE O CUCTEME aKCUOM TIaHUMETPUN
Y aKCMOMATUYECKOM METO/IE
IHoBTOpenue (6 4.)

[TapannenpHbie npsimble. TpeyronbHuky. YeTblpexyroabHUKU. OKpYKHOCTb.

OcHoOBHasl 11eJIb — HUCIOJB30BaTh MATEMaTUYECKUE 3HAHUS JUISl PELIEHUs Pa3iIMuHbIX

MaTeMaTUYECKUX 3a/a4.

ITepeyeHb KOHTPOJIBHBIX PadoT
1. KonrtposbHas padora Ne 1 o Teme «BekTopb». n «MeToJ KOOpIUHATY.
2. KontponbHast pabora Ne 2 mo Teme «COOTHOIIEHHE MEXAY CTOPOHAMH U YIJaMH
TPEYTOJIbHUKAY.
3. KontposbHas padota Ne 3 o teme «J{11MHa OKpy>KHOCTHU U IIJIOMIAb KPyTay.
4. KonrtpoinbHas padota Ne 4 o teme «/IBUKEHUSI.
5. UroroBas KOHTpoOjbHas padboTa

(I)OpMLI TEKYHIEro KOHTPOJIA yCII€EBACMOCTH U l'lpOMe)KyTO‘IHOﬁ arTrecranuu

Texkyuuii KOHTPOJIb, IPOMEKYTOYHAS ATTECTAIMS NPOBOANTCA B COOTBETCTBMM C YCTaBOM
QY, NMonoxkeHnem o popmax, NeEPUOSNYHOCTM N MOPALKE TEKYLLETO KOHTPOIA YCNEBAEMOCTU U
NPOMEKYTOYHOM aTTecTaumnmn obyyatoLmxca U NnepeBose X B CieyOLWMM Knacc no utoram yuebHoro
roga, yreepxaeHHbiMm B FEOY wkone Ne 301 ®pyH3seHcKoro paitoHa CaHKT-lNeTepbypra B cneayroLmx
dopmax:

®  (OpOHTa/IbHBIN KOHTPO/Ib KAYECTBA BbINONHEHUA SOMALIHEro 3a4aHus;
® OMNpOC MO TEOPETUYECKOMY MaTepuany Kypca;
® OTBETbl yYaLUMXCA Y AOCKY;



e camocTosTesIbHble PaboTbl 0byyatlowero M NPOBEPOYHOrO XapaKkTepa (nocne 3akpenneHus
N3y4yeHHOoro);
® 5 KOHTPO/bHbIX paboT (+1TOroBbIv 3a4€T)

Kpurepuu oneHuBanusi

OcHoBHbIMM (GopMaMHU NPOBEPKH 3HAHMH M yYMEHHMH YYalIMXCS 10 MaTEMAaTUKE B
CpeIHEN LIKOJIE ABJIAIOTCS ONPOC, IK3aMeH, 3a4eT, KOHTPOJIbHAsA padoTa, CaMOCTOSITEIbHAS
padora, TecTHpPOBaHHe, IPOBepOYHAs pPadoTa, MNPOBEPKAa NHUCHBMEHHBIX JOMAIIHUX
PadoT HapsITy C KOTOPBIMH MPUMEHSIOTCS U IpyTrue GopMbI MpoBepkH. [Ipu 3TOM yduThIBaeTCH,
YTO B HEKOTOPBIX CIIydasx TOJBKO YCTHBIM OMPOC MOKET J1aTh OoJiee MOIHbIE MPEACTABICHUS O
3HAHUSX M YMEHHSIX YYaIIMXCs; B TOKE BpeMsl IMCbMEHHasi padoTa MO3BOJISET OLEHUTh YMEHHE
yuyalxcs u3jiaraTb CBOM MBICIH Ha OyMmare; HaBbIKM IPaMOTHOTO O(OPMIICHHSI BBIIOIHIEMBIX
VMM 33]IaHUM.

IIpu omeHke YCTHBIX OTBETOB UM HNHCHBMEHHBIX PadOT yuuTelb B IMEPBYIO OYepelb
YUUTBIBAET UMEIONIUECS Y ydyalerocs (PakTH4ecKue 3HaHUSI U YMEHUs, UX MOJHOTY, MPOYHOCTb,
YMEHHE MPUMEHSITh Ha MPAKTUKE B PA3NIUYHBIX CUTyallUsIX. Pe3ynbTar OlIeHKU 3aBUCUT TaKkKe OT
HaJIMYUs U XapakTepa AONMYIIEHHBIX OrPEIIHOCTEN.

Cpenu norpemHocTe BELACTSIOTCS OIIUOKH, HeI0UeThl i MeJIKHe MOTrPelIHOCTH.
[TorpemHocTh cunTaeTcss OMMOKOM, €CIM OHA CBUAETEIBCTBYET O TOM, YTO YUYEHHK HE OBJIAZEI
OCHOBHBIMH 3HAHHUSMH, YMEHHUSIMHU U UX IPUMEHEHHEM.

K HemoueTraM OTHOCATCS NOTPEIIHOCTH, CBUAETEILCTBYIOIIUE O HEJOCTATOYHO I1OJHOM
WM HEJOCTATOYHO MPOYHOM YCBOCHHH OCHOBHBIX 3HAaHUN M YMEHH WM 00 OTCYTCTBUU 3HAHUH,
HE CYMTAIOIIUXCS B COOTBETCTBUM C MporpamMmoil OCHOBHbIMHU. K Hejmoueram OTHOCSTCS
MOTPEIIHOCTH, OOBICHSIOMINECS PACCESIHHOCTHIO MIIM HEIOCMOTPOM, HO KOTOPbIE HE PUBENHU K
HCKQXEHUIO CMbICIAa IIOJIy4YEHHOTO YYEHHKOM 3a/JaHus WM croco0a €ro BbIITOJHEHUS.
['pammaTHueckas ommoOKa, TOMyIIeHHAs B HAIIMCAHUH U3BECTHOTO yJalleMycs MaTeMaTH4eCKOTo
TEpMUHA, HeOPEKHAS 3aHMCh, HEOPEKHOE BHIIIOJHEHNE YEPTEKa CUUTAIOTCS HEJJOUYETOM.

K MeJIKMM mOrpemmHoCTAM OTHOCSITCS MOTPEIIHOCTH B YCTHOM M NMHUCbMEHHOM peuu, He
MCKa)KarolI1e CMbICIIa OTBETA WIIM PEILIEHUs, CllydaiiHble OIUCKH U T. 11

Kaxxnoe 3amanme 1isi yCTHOTO OIpoca WIM THCHBbMEHHOW paboOThl MpeACTaBisSeT
TEOPETUYECKHI BOIIPOC WU 3a]1auy.

OTBeT Ha BONPOC CUMUTAETCS OE3yNPEUHBbIM, €CIIU €ro COAEpKaHUE TOYHO COOTBETCTBYET
BOIPOCY, BKJIIOUAET BCE HEOOXOIUMBbIE TEOPETUUECKHE CBEIEHUsI, 0OOCHOBAHHBIE 3aKIIOUCHUS U
HOSCHAIOUIME TPHUMEPBl, a €ro Hu3JoXKeHHe M O(OpPMIIEHHE OTIMYAIOTCS KPaTKOCThIO U
AKKypaTHOCTBIO.

Pemenne 3agaun cuntaercs 6€3yMnpedHbIM, €ClTU OTyYeH BEPHBIN OTBET MPHU MPABUILHOM
X0Jle peuleHus], BbIOpaH COOTBETCTBYIOIIMM 3a/lade Croco0 pelleHus, MPaBUIbHO BHIIOJHEHBI
HE00XO/IMMbIEe BBIYMCICHHMS W MpeoOpa3oBaHMs, MOCIEI0BATENbHO M AKKypaTHO O(OpPMIIECHO
pelieHue.

OueHka oTBeTa y4auerocsi Ipy yCTHOM OMPOCE U OlEHKa MHUChbMEHHON KOHTPOJIHHOU pabOoThI
MIPOBOAMTCS IO MATUOAIIILHOM CUCTEME.
OneHka yCTHBIX OTBETOB:
OTBeT OlleHUBaeTCsl 0TMETKOM “5”, eciu yyanuiics:
e MOJHOCTBIO PACKPBUI COJEpkKAHNUE MaTepHuaia B 00beMe, MPeayCMOTPEHHOM POTpaMMOii
U y4eOHHUKOM;
e U3JIOXWI MaTepual TpaMOTHBIM S3BIKOM, TOYHO HCHOJb3YysSd MAaTEMaTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OTIPEeIEHHON JIOTHYECKON MOCIIe0BaTeIbHOCTH;
e TMPaBWIHHO BHIMIOJHII PUCYHKH, YEPTEKH, TPaPUKU, COMMYTCTBYIOILIUE OTBETY;
e TMIOKa3aJl YMEHHE WUTIOCTPUPOBATh TEOPHIO KOHKPETHBIMH NpPUMEPAMU, NPUMEHATH B
HOBOU CUTYallUM MPU BHINOJIHEHUH NMPAKTUUECKOTO 3aJaHus;
e TMPOJEMOHCTPUPOBAJ YCBOCHHME paHEE M3YUYEHHBIX COMYTCTBYIOUIMX BOIPOCOB,
c(hOpPMHUPOBAHHOCTH M YCTOWYHUBOCTh UCTIONB3YEMBIX TIPU OTBETE YMEHUN U HABBIKOB;



e OTBEYAJl CAMOCTOSITENILHO, 0€3 HAaBOJSIIMX BOIIPOCOB YUUTEIIS.
OTBeT OeHNBAaeTCd 0OTMETKOH “4”,
€CJIM Y/OBIIETBOPSIET B OCHOBHOM TPEOOBaHUSM Ha OIEHKY ““5”, HO MpH 3TOM HUMEET OJUH W3
HEJ0YETOB:

e B M3JIOKEHHMM JOMYILEHbl HEOOJbIINE MpOoOeNbl, HE HCKA3UBIIME MaTEeMaTHYECKOe
COJIep’KaHue OTBETA;

e JIOMYyIICHBI 1-2 HeJJoueTa MPU OCBELICHNH OCHOBHOT'O COJIEPKaHuUs OTBETA, UCIIPaBICHHbIE
10CJIE 3aMEYaHUs YUUTENS;

e JIOMyHIEHbI OHIMOKa WM OoJiee IBYX HEJIOYETOB IPH OCBEIICHWHU BTOPOCTENEHHBIX
BOIIPOCOB HJIM B BBIKJIAJIKAX, JIETKO UCIPABIICHHBIC TIOCIIE 3aMEYaHMsI YUUTEIS. )

OTBeT oneHUBaeTcs 0TMeTKOM “3”, eciu:

e HEMOJHO PAcKpbITO COJIEpKaHHE MaTepHaia (ComepKaHue U3JI0KEHO (PparMeHTapHO, He
BCerja IIOCIENOBaTeNbHO), HO TMOKa3aHO oOmee [OHUMaHHE BOIpoca |
IIPOJEMOHCTPUPOBAHbI YMEHHUSI, JOCTATOUHBIE [l JAIBHEHUIIETO YCBOCHUS IPOTPaMMBbl;

e HMMEJHUCh 3aTPyIHEHUS WU JOIYILEHbI OIUNOKH B ONPEAeICHIUH TOHITUN, UCIIOJIb30BAHUN
MaTEMaTUYeCKON TEPMHUHOJIOTUHM, UEpTEkaxX, BbIKIAAKaX, MCIPABICHHbIE II0OCIE
HECKOJIbKMX HaBOJSALIUX BOIPOCOB YUUTENS;

e YYEHHUK HE CHpPABWICA C NPUMEHEHHEM TEOPHUM B HOBOW CHUTyallUM NPU BBIIOJHEHUU
MPAKTUYECKOT0 3aJaHusl, HO BBIMIOJIHIII 00s3aTeIbHOE 3a/IJaHUE.

OTBeT oleHUBAaEeTCs OTMETKOM “2”, ecin:

e HE PAcKpHITO COJEpPKaHUE yueOHOro MaTepuaa,

e 0OHapy)Xe€HO He3HaHHWE WM HE NOHMMAaHHE YYCHHKOM OOJbINEH Mian Hauboyiee BaKHOM
YacTu y4eOHOro MaTepuarna;

e JIOMYIIEHbl OLIMOKU B OIpPENEICHUM IOHSTHS, MPU HCIOIb30BAHUM MaTEeMaTHUYECKON
TEPMHHOJIOTHH, B PHUCYHKaX, uYepTekax WU TpaduKax, B BBIKIAJKaX, KOTOpbIe HE
MCIIPABJIEHBI [10CJIE HECKOJIBKUX HaBOJSAILIMX BOIIPOCOB YUUTEJIS.

OuennBaHne NMCbMEHHBIX padoT:
[Ipu mpoBepke MHUCHMEHHBIX PabOT MO MaTeMaTHWKE CJEeIyeT pa3sindyarh IpyOble W HErpyObIe
OIINOKHU.

K rpy6niM omméxam oTHOCSTCS:

e  -BBIYHCIUTENbHBIC OMMOKH B IPUMEpax U 3a/1avax;

e -OIIMOKM Ha HE3HAHHE MOPsIJIKA BHITOJHEHUS apu(PMETHUECKUX EHCTBUI;

e -HEMpaBWJIBHOE pelIeHue 3aJauu (IPOMYyCK AEHCTBUI, HENPaBUWIbHBIA BBIOOD ACHCTBUA,
JMIIHEE AeHCTBHE);

e -HEJOBEJEHUE /10 KOHIIA PEIIECHUS 3aJa4l WIH IPUMEPA;

e -HEBBINOJHEHHOE 3aJJaHHeE.

K Herpy0ObIM oIMOKam OTHOCSTCS:

e -HEpalMOHAJIbHbIE PUEMBI BHIUHCICHHH;

e - HENpPaBMWJIbHAS IOCTAHOBKA BONPOCA K IEHCTBUIO TP PELICHNUH 33]1a4H;

e -HEBepHO cHOPMYJIMPOBAHHBIN OTBET 33]1aUH;

e -HENPABWJIBHOE CIIUCHIBAHUE JTAHHBIX YHCEN, 3HAKOB;

e -HEJOBEJEHUE JI0 KOHIIA MPeoOpa30BaHUH.

[Tpu onileHKe MMCbMEHHBIX PA0OT CTABATCS CIEAYIOIINE OTMETKU:
“§”- ecnu 3a/1auy peIIeHbI 0€3 OMuOoK;
“4”- ecnu nomyieHsl 1-2 HerpyOble omunoKy;
“3”- ecnu gonyueHsl 1 rpy0as u 3-4 HerpyOble OIOKY;
“2”- He3HaHHE OCHOBHOT'O MPOTPaMMHOI'0 MaTepualla UM OTKAa3 OT BBIMOJIHEHHS y4eOHBIX
00s13aHHOCTEH.
OunenuBaHmne TeCTOBBIX PadoT:
“§”- ecnin Habpano oT 81710100% oT MakCUMaTFHO BO3MOXKHOTO Oasia;
“4”- ot 6110 80%:;
“3”- ot 51 no 60%;
“2”- no 50%.



Jlutreparypa
[Iporpammel o reometpun aiist 7 — 9 knacca. Aprop JI.C. ATtaHacsH.
Aranacsa JI. C., byry3os B. @., Kagomues C. b., [To3usk 2. I'., FOnuna U. 1. ['eometpus
7-9. — M.: IIpoceemenne, 2015.
MenbsnukoBa H.b. TemaTudeckuii KOHTPOJIb 110 TeOMETpUU. 9 Kiacc.
T.M. Mumenko. A.Jl. baunkos. ['eomerpus. Tematndyeckue TecThl. 9 Kiacc.
Aranacsn, JI.C. U3yuyenue reomerpuu B 7-9 Ki.. METOJIMYECKHE PEKOMEHIAIUU IS
yuutens / JI.C. Aranacsan, B.®. Byry3os, FO.A. I'na3koB u ap. —M.: IIpocsemenue, 2013.
3uB b. I'., Meiinep B. M. Jlunaktudeckue mMaTepralibl o reomeTpun 3a 9 kimacc. — M.:
IIpocsemenue, 2015.
Nuenckas M. A. CamoCTOsITeITbHBIC M KOHTPOJIbHEIE paboThI K yueOHuKY JI. C. ATaHacsiHa
7-9 xnaccel. — Bonrorpan: Yautens, 2013.
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KanennapHo- TeMaTu4eckoe IJIiaHMPOBaHKeE M0 reoMeTpun 9 Kiacca

(yuebnuk aBt.:JI.C. Atanacss u nip «['eomerpus 7-9»,M.«IIpocBemienue»)

No Tewma pa3nena ypoka | K-Bo | Tum/ [Tnanupyembie pe3yIbTaThl 00YUCHUS Bunaer n Hara [Ipu
yp yac. | dopma | OcBOEHME NPEIMETHBIX 3HAHMIMI XapaKkTeprCTUKA OCHOBHBIX (bopMBI (man) | Meya
OK YpoOKa BUJOB JCATCIBbHOCTU YYCHUKA KOHTPOJIA HUEC
a (Ha ypoBHE yIeOHBIX
JeHCTBHIN)
BBoanoe mosropenue (3)
1 TpeyrosbHUKH. 1 C3VH | ®opmupoBanue IIPEICTABIICHUS o | PazButue ymenuii paborars | CII, BII,
IToxoOHbIE 3UM reOMEeTPUHU KaK O 4acTu obiiedenoBedeckor | ¢ yueOHbiM marematuueckum | CP, PK,
TPEYTrOJIbHUKH. KyJIbTyphl, (opMe omnmucaHus W 0coboro | Tekctom  (aHanm3upoBath, | PO
CooTHoOLIEHUS MEXKTY METOJla  TMO3HAHWUS  JCHCTBUTENBHOCTHU; | U3BJCKaTh  HEOOXOIUMYIO
CTOpPOHAMU U yIJIAMHU dbopmupoBaHue MPEACTABICHUS 00 | uapopmanmo0), TOYHO W
TPEYroJIbHUKA OCHOBHBIX  M3y4aeMblXx (UrypaXx Kak | [paMOTHO BBIpaXKaThb CBOH
2 YeTbIpexyroJbHUKU. 1 C3VH | BaXHEMIIMX MaTEeMaTU4YECKUX MOJENAX, | Mplcii B yctHOW  u | CII,
[TapannensHbIe U 3VM | HO3BOJSAIOIIMX ONMCHIBATH M  M3Yy4aTbh | IUCbMEHHOU peun c | BII,
MepHEeHIUKYISIPHbIE peanbHbIe IPOLIECCHl U SIBJICHUS; OBJIAJICHUE | IPUMEHEHUEM CP, PK,
npsimble. [lnomanu r€OMETPUUYECKUM SI3bIKOM; PA3BUTHE YMEHUS | MATEMaTHYECKOM 00)
3 OKpy>KHOCTb. YTIIBI U 1 C3YH | ucnons30Bath €10 JJis ONUCAHUS IIPEAMETOB | TEPMUHOJIOIHU u | CII, BII,
OKPYKHOCTb. 31IM | OKpPY’KaIOILEro MUpa; pa3BUTHE | CUMBOJIUKH, nposoauts | CP, PK,
Broucanurie 1 VYOC3 | OpoCTpaHCTBEHHEBIX MIPEICTABJICHHH, | KITacCU(DUKAIINH, DO,
OMMCaHHBIE M300pa3uTeNbHBIX ~ YMEHH,  HaBBIKOB | IOTUYECKHE 00OCHOBaHUS, | [1P
TPEYTOJIbHUKH U r€OMETPUUYECKUX MIOCTPOEHUH; | 10KAa3aTeIbCTBA 3
YETBIPEXYTOJIbHUKHN dbopMUpOBaHNE CUCTEMAaTUYECKHUX 3HAHHUMA O | MaTeMaTHUYECKHIX
MJIOCKUX (PUTYpax U MX CBOMCTBAX, pa3BUTHE | YTBEPKICHUH,  OIICHUBATH
YMEHUU TPUMEHATb UX I PpEUIeHUs | JIOTUYECKYI0 MPaBUIBHOCTh
FEOMETPUUYECKUX  3aJ1a4, MOJEIIMPOBATh | pacCyKJIECHHI, paclo3HaBaTh
peanbHbIe CUTYyallud Ha S3bIKE T€OMETPHUH, | IOTUUECKM  HEKOPPEKTHbIE
HCCJIEN0BATh  ITOCTPOEHHBIE MOJEIM € | pacCyKJIECHHUS
UCIIOJIb30BAHUEM I'€OMETPUUECKUX NOHATUH | PeryasiTuBHbIe:
W TeopeM, ammapara airedpbl, pemarth | LejernojaraHue,
CaMOOIIpEIEIICHHE,
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MPAKTUYCCKUC 3aaa4u, CBsA3aHHBIC C
HaXOXIACHUEM I'COMCTPUYCCKUX BCIIMYHNH.

CMBICIIO00pa30BaHHE,
KOHTPOJIb
Ilo3naBaTenbHbIE:

aHaIM3, CHUHTE3, CPaBHECHHE,
000011IeHNEe, aHAJIOTHS.

KomMMmyHukaTuBHbBIE:
IUIAaHUPOBAHUE  JICWCTBUI,
BBIPAKEHHUE CBOUX MBICIICH,
aprymMeHTanus CBOETO
MHEHHS, y4e€T  MHEHUH
COYYECHHKOB
I'naa IX. BekTopsl (8)
4-5 | TlonsiTue BeKTOpa 2 NHM | ®opmynupoBath OIIpEICIICHUS u | PeryasitTuBHble: CIl1, BII,
3UM | WUIIOCTpUPOBaTh TOHSATHUS BEKTOPA, €ro | KOHTPOJIb, Koppekius, | YO
JUTMHBI, KOJUTMHEAPHBIX U PAaBHBIX BEKTOPOB; | OLICHKA.
6-8 | CioxeHue u 3 MHM | moTuBupoBaTh BBeJeHHME TNOHATUH U | [lo3HaBaTeIbHbIE: CI1, BII,
BBIYUTAHUE BEKTOPOB 31M JICUCTBUM, CBSI3aHHBIX €  BEKTOpaMHW, | aHaluu3, CHUHTE3, cpaBHeHue, | YO, T, CP
C3VYH | cOOTBETCTBYHOLIMMU npuMepamu, | 0000IICHHE, aHaJIOT UL,
9 YMHOXeHue BeKTopoB | 1 NHM | oTHOCSIIMMHUCA K (DU3MUECKUM BEKTOPHBIM | cepuanus, kiaccupukauus; | CII, BIL,T
Ha YUCIIO 31IM | BeIMUMHAM;  HPUMEHATh  BEKTOPbl U | UCHOJIb30BAHUE 3HaKOBO-
C3VYH | nmedictBusi HajJ HUMH TIpU  PEIICHUM | CAMBOJIMYECKUX  CPEJICTB,
10- HpHMeHeHHe BEKTOpPOB 2 NHM TCOMETPUYECCKHUX 3a/1a4 MOJCIHpPOBaHUE u | CII, BII,
11 | k pemrenuro 3a1a4 3UM npeoOpazoBanue  mozenei | VO, T,
C3VH pa3HbIX THUIIOB; CP, PK,
YOC3 BBEIMOJTHEHWE JAeHcTBHH 110 | [P
ANrOpUTMY; 3
MOIBEICHUE TIO]T TTOHSTHE
KommyHukaTuBHbIE:
KOHTPOJIb JEUCTBUSA
MapTHepa, BBIPaXKEHHE CBOUX
MBICIIE W  apryMeHTalus
CBOETrO MHEHHUS c

OCTATOYHOM ITOJIHOTOM W
TOYHOCTBIO.

I'nmaBa X. Metoa koopaunar (10)
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12- | KoopauHaTsl BEKTOpa NHM | OOBsACHAT, ¥ WUIIOCTPUPOBATH MOHATHUS | PeryasiTuBHbBIE: CI1, BII,
13 3UM | npAMOYroJIbHOM  CHCTEMBI  KOOPAMHAT, | KOHTPOJIb, koppekuus, | CP,
KOOpJMHAT TOYKM U KOOpPAMHAT BEKTOPA; | OLEHKA, BosieBast | @O
BBIBOJAUTh M MHCIOJb30BATh IPH PELICHUH | CAMOPEryJsauus,
- 3amad  (OpMynBl  KOOPIMHAT CEPEIHHBI | BHITOJHEHHE IpOOHOrO
14- | Ipocrefinme sanadu B MHM OTpe3Ka, JJIUHBl BEKTOpa, pacCTOSHUS | yueOHOro  JEWCTBUS | CIL, BII,
15 | xoopmuHaTax MM MEXIy JABYMS  TOYKAMH, YpaBHEHHs | (UKCHpOBaHUE CP, PK,
OKPY’KHOCTH U IIPSIMOIA. VH/IUBUYaJIbHOTO Yo
[IpuMeHSATH TONy4YCHHbIE 3HAHUS TPH | 3aTPYJHEHUS B  HPOOHOM
16- | YpaBHeHue VHM | pelieHuu 3aaay v JoKa3aTenbCcTBa TEOPEM. | IeHCTBUH. CII, BI,
18 | OKpYKHOCTH. 3UM | PopmupoBanue mnpenacrasiaeHuii o cBsa3u | [lo3HaBaTe/bHbIE: CP, PK,
YpaBHEHHE IPSIMOIi. C3VH | Mexny reOMeTpUYECKUMHU U | aHaJM3, CHHTE3, CPaBHEHUE, | T
Pemtenue 3aau areOpandecKMMu TOHATUAMH, IEPEBOJE € | 0000ImeHuE, aHajorus,
A3bIKa TEOMETPUM Ha S3bIK aiaredpbl M | cepuanus, KIacCupUKaIus;
19- | Pemenue 3ama4 C3YH | o6parHo npu penrtenn 3a1a4 (B TOM 4mcie U | ucnoib3oBanue  3Hakoso- | CII, BIL
20 YOC3 | npuknannoro xapakrepa) cumBommueckux  cpencts, | CP, PK,
MOJIEIPOBAHUE u | [P
npeoOpa3oBaHue  Mojelei
pa3HbBIX THIIOB;
BBIITOJIHEHUE JCUCTBUM 10
AITOPUTMY;
MO/IBEJIEHUE T0J] TOHSTHE,
YCTaHOBJIEHHE  INPUYMHHO-
CIICICTBEHHBIX CBSI3CH,
JI0Ka3aTeNIbCTBO
KommyHuKaTHBHbBIE:
KOHTPOJIb necTBus
MapTHepa, BbIpaKEHHE CBOUX
MBICIEH M apryMeHTauus
CBOETO MHEHUS c
JOCTAaTOYHOM IIOJIHOTOM U
TOYHOCTHIO.
21 | Koumponvnasn paboma K3¥y YMeTb HAXOAUTh KOOPJAUHATHI U JUTUHY [Ipu BBIMOIHEHNU PAOOTHI KP

Ne I no meme
«Bexkmopwt. Memoo
Koopounamy

OJIHOT'O BEKTOPA, BHIPAXKEHHOTO Uepe3
JIpyTUe BEKTOPBI, UCIIOIB3Ys CBOMCTBA

JIEUCTBUN C BEKTOPAMH, MPUMEHATH METOJ
KOOpI[I/IHaT JUIA peH_IeHI/IH FGOMeTpI/I‘IeCKI/IX

yUaluics TOMKEeH MOKa3aTh
00s13aTeNIbHBIC PE3YIIbTAThI
00y4eHUS: CBOM 3HAHMS
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3aj]a4u; MCIOJB30BaTh YpaBHEHHE
OKPYXXHOCTH M IPSMOHU TIPH PEIICHUN
3a/1a4 U COCTaBJIATh YpaBHEHUE
OKPYXHOCTH M IPSIMOH 10 YCIOBUSIM
3aga4qu. OnpeaesnsaTh B3aUMHOE MOJI0KEHHE
HPSMON M OKPYKHOCTH, OKPY>KHOCTH H
TOYEK, MCIIOJIB3YsI YPaBHEHUS OKPY)KHOCTH
¥ KOOP/IMHAT TOYEK; ONPEACIATh BU]I U
CBOICTBA (PUTYpHI IO KOOPIMHATAM €€
BEPIIVH.

OIIEpaLMii C BEKTOPAMH,
IIPUMEHSIS IPU
HE00X0AUMOCTH
COYETATEILHBIH,
MEPEMECTUTEIbHBINA U
pacrpenesnTenbHbIN
3aKOHBI; BBIUUCIISITH JUIMHY
OTpe3Ka 110 KOOpAUHATaM
€ro KOHIIOB; BBIYHUCIISATh
KOOpAMHATHI CEPEIUHBI
OTpE3Ka; UCII0Ib30BATh
KOOPAMHATHBIN METOM IS
U3Y4EHUS CBOMCTB MPSMBIX
U OKPYXXHOCTEH.
BbInyCKHUK TOTyYUT
BO3MO>KHOCTb!

OBJIAJICTh BEKTOPHBIM U
KOOpPAMHATHBIM METOAAMHU
JUISl pELLICHNs 3a/1a4 Ha
BBIUHCIICHUE U
JIOKa3aTeNIbCTBO

I'maBa XI. CooTHOIIEHHSI MEKY CTOPOHAMM M yIjlamMu TpeyrojbHuka. CkajasipHoe npousBeaenne BekTopos (11)

22- | CuHyC, KOCHHYC 3 NHM
24 | TaHTEHC yria 31UM
C3YH
25- | CooTHomieHus Mexny | 4 MNHM
28 | cTOpOHaMU U yrilaMu 31M
TpeyroJbHUKA
29- | CkansipHoe 2 NHM
30 | mpousBeneHue 3UM
BEKTOPOB C3VH

dopmynupoBaTb U WUIIOCTPUPOBATH
OIpEIeNIEHUs] CUHYCa, KOCUHYCA U TaHT€HCa
yriaoB ot 0 no 180°; BBIBOOUTH OCHOBHOE
TPUTOHOMETPHUECKOE TOKJIECTBO u
dopmynbl npuBeneHUs; (HOPMYIUPOBATH U
JTIOKa3bIBaTh TEOPEMbI CHHYCOB U KOCUHYCOB,

MIPUMEHSATH 170:¢ pu pelLIeHnn
TPEYTrOJbHUKOB; OOBSCHSITH, Kak
HCIIOJIb3YIOTCSA TPUTOHOMETPUUYECKHUE

dbopMynBI B W3MEPHUTENBHBIX paboTax Ha
MECTHOCTH; (OPMYIHPOBATH OMPEICICHUS
yria MeXAy BEKTOpaMH U CKaJIPHOTO
MIPOU3BEICHUS BEKTOPOB; BBIBOJUTH

PerynsaTuBHbIe:
KOHTPOJIb,
OIICHKA,
BBITIOJTHCHUE poOHOTO
y4eOHOr0 IefcTBUA u
(ukcupoBaHue
WHIUBUAYATBHOTO
3aTpyAHCHUS B
JIENCTBUH,
TJIAHUPOBAHUE "
MPOTHO3UPOBAHUE.
ITo3naBaTenbHbIE:

KOppEeKLIHs,

poOHOM

CTI, BII,
CP, PK,
@O0

CTI, BII,
CP, PK,
yO

CTI, BI,
CP, PK,
®O, IIP
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31

Pemenue 3agau

C3VH
YOC3

(bopMyITy CKalIpHOTO MPOU3BEICHUS UYepes3
KOOPJMHATBl BEKTOPOB; (hOpMyIupoBaTh U
000CHOBBIBAaTh YTBEPKACHHE O CBOMCTBaX
CKaJIIPHOI'O IPOM3BEAEHUS; MCIIOJIb30BaTh
CKaJsIpHOE IPOU3BEJECHUE BEKTOPOB IIPU
pelLeHnH 3a1a4

aHaln3, CUHTE3, CPaBHEHME,
000011IcHHE, aHAaJIOTHS,
cepuanys, KjiaccuuKamus;
UCIIOJIb30BaHUE  3HAKOBO-
CUMBOJINYECKUX  CPEJNCTB,
MOJIEIUPOBaHKE u
npeoOpa3oBaHue  Mojenei
pa3HbIX TUIIOB;

BBIIIOJIHEHUE JICUCTBUM 110
AITOPUTMY;

HOJIBEJICHUE 110/ IOHSTHE,
YCTQHOBJICHHE  MPUYHUHHO-
CIICICTBEHHBIX CBsI3CH,
JI0Ka3aTelNbCTBO, IOUCK U
BBIJICNIEHUE H(OpMAIHN
KoMMmyHuKaTUBHBIC:
IUTAHUPOBAaHUE y4eOHOro
COTPY/ZHUYECTBA,
aJIeKBaTHOE HCIOJIb30BaHUE
peueBbIX  CPENCTB  JUIS
peleHus
KOMMYHHUKAITMOHHBIX 3a/1a4.

CTI, BII,
CP, PK,

32

Koumponvnan
paooma Ne 2 no meme
«Coomnowenusn
Medxucdy CmopoHamu u
yenamu
mpeyzonbHuKa.
Cransapnoe
npouseedenue
6E€KmMOop06»

K3y

YMeTh pemaTh Mpou3BOIBHBIN
TPEYTOJIbHUK MO TPEM DJIEMEHTaM, 3HATh
CHUHYC, KOCUHYC U TaHTeHC yrioB 30°, 45°,
60° 1 ymMeTb HaXOUTh
TpUTOHOMETpHUecKHne QYHKIIUHU YriioB ot 0°
10 180° ¢ momoIpio TaOIUII U
KaJTbKYJIATOPA, TOHUMATh CBSI3b MEXKTY
BEKTOPAMH U UX KOOPJIMHATAMH,
OTIPE/ICIIATH YToJl MEXK]Ty BEKTOPaMH,
MCIIOJIb30BAaTh OTNPEACTICHUE CKAIIPHOTO
MIPOU3BEJICHUS U €T0 CBOWCTBA B
KOOpJMHATAX JJIsl pelIeHus 3a1a4d U
JIOKA3aTeIbCTBA TEOPEM.

[Tpu BEIOTHEHNH PaOOTHI
yJaluics T0JKeH oKa3aTh
00s13aTeNbHbIE PE3YIbTAThI
o0OyueHus:

BBIUUCIIATH CKAIIIPHOE
MIPOU3BEICHNE BEKTOPOB,
HaXOJUTh YTOJI MEXIY
BEKTOpaMH, YCTaHABIINBATh
MEPIIECHIUKYIISIPHOCTD
MPSIMBIX.

VYyamuiicss moJy4uT
BO3MO>KHOCTh ITOKa3aTh CBOU
YMEHUS TP peIIeHUuN
TPEYroJbHUKOB

KP

I'maa XII. JIsinHA OKPYKHOCTH M ILUIOIIAAL Kpyra (12)
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33 | [IpaBunbHBIE NHM
MHOTOYTOJIbHUKH 3UM

34 | OKpYy>KHOCT®, NHM
BIIMCaHHAs B 3UM
MPaBUJIbHBIA MHOTO C3VH
YTOJIBHUK

35 | OKpy>KHOCT®, NHM
OIMCaHHasl OKOJIO 31UM
MPaBUJILHOI'O MHOTO C3VH
YroJIbHUKA

36 | ®opmybl NHM
JUIABBLIYHCIICHUC 31M
TUIOLIA/IA TTPABUIILHOTO
MHOTOYTOJIbHUKA, €r0
CTOPOHBI U pajinyca
BIMCAaHHOU
OKPYKHOCTH

37 | IloctpoeHue NHM
[IpaBUJIbHBIX MHOTO 3UM
YTOJILHUKOB

38 | [lnmHa OKpYXKHOCTH NHM

31UM
39 | Ilmomans kpyra NHM
3UM

40- | JlnmuHa OKPY>KHOCTH U NHM

41 | mnomane kpyra. Cs3b 3UM
Mexay popmynamu C3VH

JUTSI BBIUUCTIEHUS
IonaAe Kpyra u
MJI0ILAIeH BIIMCAHHBIX
U OIMMCAHHBIX
MpaBUJIbHBIX
MHOT'OYT'OJIbHUKOB

®opMyIMpOBaThH ompeAcieHue
IIPABHJIBHOTO MHOT'OYT'OJIbHUKA;
(opMyITMPOBAThH U JIOKA3bIBATH TEOPEMBI 00
OKPYXKHOCTIX, OIMCAaHHOU OKOJIO
IIPaBUIILHOTO MHOI'OYTOJIbHUKA u
BIINCAHHOM €  HEro; BBIBOAUTH W
UCTIOJIB30BaTh (OPMYJIBI AJISi BBIYUCICHHS
IUIONIAM TIPAaBUJIBHOIO MHOTOYT'OJIBHUKA,

€ro CTOPOHBI M paauyca BIIMCAaHHOMU
OKPYKHOCTH; pemars 3a/1a41 Ha
MMOCTPOCHUC IMpaBUJIbHBIX
MHOI'OYTOJIbHUKOB; ~ OOBSCHATH  HOHATHUS

JUIMHBl OKPY)KHOCTH M IUIOIIAIN KpYra;
BBIBOAUTH  (HOPMYJIbI Ul  BBIUUCIICHUS
JUIMHBl  OKPY)KHOCTM M  JUIMHBI  JyTH,
IJIOIAaAM Kpyra MW IUIOLAgu KpPYyroBOTO
CEKTOpa; MPHUMEHATh 3T (QOPMYINBI IPH
peuIeHuy 3a1a4

PerynsaTuBHbIC:
IJIAHUPOBAHMUE,
LeJIeNoNaranue, KOHTPOIb,
KOPpEKLHs
IIo3HaBaTenbHBIE:

aHalii3, CHUHTE3, CPaBHEHUE,
0000111EHMHE, AHAJIOT U,
cepuarus, KiaccuuKanms;
MOABEACHUE IIOJ IIOHSTHE,
YCTAHOBJICHUE  MPUYUHHO-
CIICICTBEHHBIX CBsI3CH,
MIOCTPOCHUE JIOTHYECKOU
e paccyXIeHui,
JI0Ka3aTelIbCTBO,

CaMOCTOSITEILHOE CO3JaHHE
QJITOPUTMOB  JICSTEIBLHOCTH,
BBIIIOJIHCHUE JCHCTBUM IIO

AIrOpPUTMY;
OCO3HAHHOE U IIPOU3BOJILHOE
MOCTPOEHUE pedeBoro
BBICKA3bIBAHUS.
KommyHukaTuBHbIe:
BBIPAKEHNUE CBOMX MBICIIEN U
apryMeHTalus CBOETO
MHEHHS C  JIOCTAaTOUYHOM
MOJHOTOM ¥  TOYHOCTBIO,

aJICKBATHOC HMCIIOJIb30BAHUC

pEYEBBIX CpencTB ISt
pereHus
KOMMYHHKAIIMOHHBIX 3ajaay,
y4e€T  pa3HbIX  MHEHUH,
KOOPJIMHHUPOBAHUE B
COTPY/HUYECTBE,
JOCTHKCHHUE
JIOTOBOPEHHOCTEM.

CTI, BII,
CP, PK,

CTIL, BII,
CP, PK,
%0)

CTIL, BII,
CP, PK,
%0)

CTIL, BII,
CP,

CTI, BII,
CP

CTI, BII,
vyO

CTI, BII,
yO

CTI, BI,
PK,
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42- | Pemrenue 3anau
43

C3VH
YOC3

CTI, BII,
TP
CP, PK,

44 | Konmponvnasa paboma
Ne 3 no meme «/[nuna
OKpYIHCHOCIU U
njaowaos Kpy2a»

K3y

Nmetsb npeacTaBieHue 0 BOUCAHHBIX U
ONMCAHHBIX MTPaBUIIbHBIX
MHOTOYTOJIbHUKAX, 3HATh (DOPMYIIBI st
BBIYMCIICHHS] 3JIEMEHTOB [TPABUJIbHBIX
MHOTOYTOJILHUKOB, ()OPMYJIBI TUTOIIAIN
KpyTra, KpyroBOro CEKTOpa U JJIMHbI
OKPY>KHOCTH, IyTH. Y METh IPUMEHSTh
CBOIiCTBa (pUryp Impu UX B3aUMHOM
PacCIoJIOKEHUU U COOTHOIICHUH UX
3JIEMEHTOB JJIsl PELICHHUs 3a7a4 Ha
BBIYHMCIICHHE U JIOKA3aTEIbCTBO

[Tpu BBITIONTHEHHH PAOOTHI
yJaIuiics T0JDKEH MoKa3aTh
00s13aTeNbHBIC PE3YNIbTAThI
o0yJeHHUSI:

BBIYHCIISITh JIJTHHBI
JIMHEHHBIX JIEMEHTOB
Gburyp M UX YIibl,
UCTIONB3Ys (POPMYJIIBI JITHHEI
OKPYXHOCTH M JJTUHBI TyTH
OKPYXXHOCTH, (hOpMYIIBI
wiomanen ¢puryp;
BBIYHCIIATH IUIOMIAMIHN,
KPYTOB M CEKTOPOB; JUINHY
OKPYXXHOCTH, JUITUHY JTyTH
OKPY>KHOCTH;

penraTth 3a1a4u Ha
JI0Ka3aTeIbCTBO C
MCTIONTb30BaHUEM (OPMYIT
JUTUHBI OKPY>KHOCTH U
JUTUHBI TyTY OKPY)KHOCTH,
¢dhopmy miomanent ¢puryp;
BBIITyCKHUK TIOTy4UT
BO3MOKHOCTb:

BBIYHCIIATH TUIOMIAIH QUTYP,
COCTaBIJICHHBIX W3 JIBYX HITH
6osee Gpuryp, B TOM 4ucie
WCTIOJB3Ysl OTHOIICHHSI
PaBHOBEIMKOCTH U
PaBHOCOCTABIEHHOCTH

KP

I'maa XIII. JIBu:xenue (8)

45 | TTousTre IBUKEHUI

NHM

OOBSICHATH, YTO Takoe OTOOpakeHue
TJIOCKOCTH Ha ce0s, 1 B KAKOM Cllydae OHO

PeryasitTuBHbIe:

CI1, BII,
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46- | Cummetpus. OceBas 3UM | Ha3bIBaeTcs JBIKEHHEM IJIOCKOCTH; | KOHTPOJIb, koppekuus, | CP, PK,
47 | cummeTpus, C3YH | 00BsICHATH, YTO TaKO€ OCeBasi CUMMETPHs, | OIICHKA, BoJyieBag | O
LEHTpaJIbHAs HEHTpaJIbHAs. CHUMMETpHS, IapajuleibHbIN | cCaMOpETyIsIus
CUMMETpHS IIEPEHOC U IOBOPOT; 000CHOBBIBATH, 4TO 3TH | [lo3HaBaTe/IbHBIE:
- 0TOOpa)keHMsI TNIOCKOCTH Ha ceOs SABISAIOTCS | aHAIM3, CHHTE3, CPaBHEHUE,
48- | IapannemHei MHM JBIDKEHUSAMH; OOBSCHSATh, KaKoBa CBs3b | 0000IIEHHE, aHaJIorus, CP, PK,
49 | meperoc 1 moBopoT 3UM MEXIYy JBWKCHUSAMH W HAJIOXKEHUSMH; | CEpHaLlUs, KIACCHU(PUKAIIHS; @0
C3VH WITIOCTPUPOBATh OCHOBHbIE BUJBI | KOHTPOJIb u OLIEHKa
JBIKEHUM, B TOM UYHCIE C IIOMOIIBIO | Ipoliecca M Pe3yJIbTaToOB
50- | Pemenwue 3anau C3VH | KOMIBIOTEPHBIX IPOrPaMM. NesITeNbHOCTH, CII, BI,
51 vOC3 MOJIETMPOBaHHE v | CP, PK,
HOCTPOEHHE, T
npeoOpazoBaHue MOJIENH
KoMMmyHuKaTUBHBIC:
IUTAHUPOBAaHUE y4eOHOro
COTPY/AHUYECTBA, KOHTPOJb
JENCTBUSA napTHepa,
BBIpa)KEHUE CBOMX MBICIEH U
apryMeHTanus CBOETO
MHEHHMS C  JIOCTaTOYHOH
IIOJIHOTOM ¥ TOYHOCTBIO.
52 | Konmponwvnasa paboma K3y Crtpoutb 00pa3bl OTPE3KOB, NPSAMBIX, [Tpu BbIMONIHEHNH PaOOTHI KP
Ne 4 no meme MHOTOYT'OJIbHUKOB C TIOMOIIBIO yJalnecs MOKa3bIBalOT CBOH
«/leusicenuen LEHTPaJIbHON, OCEBON CUMMETpHH, YMEHUS CTPOUTh

MapasuIeIbHOTO MEPEHOCca U MOBOPOTA HA
3aJlaHHBIN yIoJ1, 10Ka3bIBaTh YTBEPKIACHHUS
C IOMOIIIBIO HOHfITI/II\/II IBUXKCHUSA U €TI0
CBOMCTB

reoMeTpuueckue GUrypsl u
ux 00pa3bl MpH 3alaHHOM
JBUKEHUH C TTIOMOIIIbIO
YEPTEKHBIX HHCTPYMEHTOB,
Y UMEET BO3MOXKHOCTh
II0KAa3aTh TE K€ YMEHHUS C
MTOMOIIBIO IUPKYJIS U
JIMHENKHU

I'masa XIV. HauaabHble cBeeHus U3 crepeoMeTpun (8)
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53- | MHOTrOrpaHHUKHU NHM
56 3UM
C3YH
57- | Tena 1 MOBEPXHOCTH NHM
60 | BpamieHus 3UM
C3YH

OOBACHATH, YTO TAaKO€ MHOTOIPaHHHK, €TO
rpaHu, péopa, BEpPIIMHBI, IUArOHAIH, KaKOW
MHOT'OT'paHHUK HA3bIBACTCA BBIITYKJIBIM, YTO
TaKOE N-YroiibHAas MpPU3Ma, ¢ OCHOBAHWUS,
OOKOBBIE TpaHU U OOKOBBIE PEOpa, Kakas
IpU3Ma Ha3bIBAaeTCsl NPSAMOM W Kakas
HAKJIIOHHOW, 4YTO TaKO€ BBICOTA MPHU3MBI,

KaKas npusma Ha3bIBAETCS
apaJuIeNIeNTUIE0M 51 Kakou
napajuiejaenumnes Ha3bIBACTCS

PSIMOYTOJIBHBIM; dopmymnmupoBath  H
00OCHOBBIBaTh YTBEPXKJIEHUS O CBOWCTBE
JaroHajel mapajuieNienuesa u o KBaapare
JMaroHajIu IPSIMOYTOJIBHOTO
napajJieNienunena; OOBICHATh, YTO TaKOe
00bEM  MHOIOTpaHHUKA; BBIBOAUTH  (C
nomouibto npuHiuna Kasansepu) hopmyny
00bEMa IPSIMOYTOJIBHOTO
napajjenenunena;  OObACHATb,  KaKOH
MHOTOTPaHHHK HA3bIBAETCS MUPAMUIOH, YTO
TaKO€ OCHOBaHUE, BepIINHA, OOKOBBIE
rpaHu, 00KOBBIE PEOPA M BBICOTA ITUPAMHU/IHI,
Kakas MUpaMuja Ha3bIBaeTcs IMPaBUILHOMH,
YTO Takoe arnogema MpaBUIbHON TUPaAMH/IBL,
OPUBOANUTE (GopMylny oO0bEMa HUpPAMUJBI,
OOBSICHATH, Kakoe TeJIO  Ha3bIBaeTC
WIMHAPOM, YTO TaKoe €ro Och, BBHICOTA,
OCHOBaHMS, pagnyc, OOKOBasi TOBEPXHOCTH,
oOpazyromiue, pa3BEépTKa 60KOBOM
MIOBEPXHOCTH, KaKHMHU bopmynamu
BBIPKAIOTCS O0BEM U IUIOIMIAAbL OOKOBOM
MOBEPXHOCTH IWIIMHAPA; OOBIICHATH, KaKoe
TEJIO Ha3bIBAETCS KOHYCOM, YTO TaKOE€ €ro
0Chb,  BBICOTa, OCHOBaHHE, OOKOBas
MOBEPXHOCTh,  OOpasyromue, pa3BEépTKa
OOKOBOI MMOBEPXHOCTHU, KaKUMHU (hOpMYITaMHu
BBIPOKAIOTCS 00BEM KOHyca M IUIOMIAIb

PerynsaTuBHbIC:
KOHTPOJIb,
OLICHKA,
caMOperyJIsLus,
Ilo3naBartenbHbIE:

aHaJIN3, CUHTE3, CPABHCHMUE,
0000111EHMHE, AHAJIOT U,
cepuanus, Kjaaccupukarus;

KOPpEeKLIHUs,
BOJIEBAS

HCIIOJIb30BAHUE  3HAKOBO-
CUMBOJIMYECKUX  CPEJICTB,
MOJIETMPOBaHHE "
npeoOpazoBaHue  Mojenen

PAa3HbIX TUIIOB;
noABCACHHUEC 1104 IIOHATHC,

YCTAHOBJICHUC IMPpUYUHHO-
CJIEICTBEHHBIX CBA3€EH,
MMOCTPOECHUE JIOTUYECKOU
uenu paccyKIeHUM,
BBIBEJICHUE CIEICTBUM,
KOHTPOJIb 151 OLICHKA

npouecca W pe3yibTaToB
NeSITENIbHOCTH,

JI0Ka3aTeNlbCTBO;
OCO3HAHHOE U TIPOU3BOJIHLHOE
HOCTPOCHHUS peueBoro
BBICKa3bIBAHUS
KommyHukaTuBHbBIC:
IJIaHUPOBAHHE yueOHOro
COTPY/ZHUYECTBA;
MMOCTAaHOBKA  BOMPOCOB U
cbop uHpopmanuy;
paspenieHne  KOH(MIUKTOB,

NPUHATHE pEIIeHUs U ero
peanu3aus;
yIpaBJCHUE
napTHepa,

MNOBCACHUEM
TOYHOCTH n

CTI, BII,
CP, PK,
e

CTI, BII,
CP, PK,
@O0
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OOKOBOIl TMMOBEPXHOCTH;, OOBSCHATH, Kakas
MIOBEPXHOCTh Ha3bIBaeTCs cepoll U Kakoe
TEJIO HA3bIBAETCS IIAPOM, YTO TAKOE PAIIYC
u  guametp cdepsl  (mmapa), KaKUMH
dbopMynaMu BBIpaXKaTCs 00BEM mapa u

IIOJIHOTA IIPU apryMeHTaluu
U BBIPQ)KCHUH CBOMX MBICIIEH

TJI0IIA Th chepsr, n300paxaTh u
pacmo3HaBaTh Ha  PUCYHKaxX MPHU3MY,
napajuiefienunesn, NUpamMuay, IWIHHID,
KOHYC, IIap
61- | O6 akcmomax 31UM | O3HaKOMJIEHHE C CUCTEMOI aKCHOM, PeryasituBHble: CP
62 | reomeTpuu C3VYH | nojoxeHHBIX B OCHOBY U3Y4€HHUS Kypca KOHTPOJIb, KOPPEKIIUS, PK
reoMeTpu, (OpMHUPOBAHUE MTPEICTABICHUS | OLIEHKA @O0
00 aKCHOMaTHYECKOM MOCTPOSHUU Ilo3naBaTenbHbIE:
reomeTpun. POpMUPOBAHUE TPEICTABICHUS | IIOCTPOCHHUE PEUCBBIX
00 OCHOBHBIX dTamax pa3BUTHS T€OMETPUH, | BHICKA3bIBAHUN B YCTHOU U
pPaccMOTPEHHE TEOMETPHH B HUCTOPUICCKOM | TIMICBMEHHOH (hopMe.
pa3BUTUU HAYKH KoMMmyHuKaTHBHBIE: TUTAHU
poBaHue yueOHOro
COTPYJIHUYECTBA;
MTOCTAHOBKA BOIIPOCOB H
cbop uadopmanuu
IloBTOpenue (6)
63 | Pemrenue 3ama4 mo C3VYH | Cucremarusanus 3HaHHI 110 TeMaM Kypca PeryasituBHbie: PK, CK,
teme "BekTopsr" YOC3 | reomerpun 7-9 Kiaccos, KOHTPOJIb, KOPPEKIIHUA, BK,
COBEPIIICHCTBOBAHNE HABBIKOB PEIICHUS OIICHKA YO, T
3a71ad. Tlo3naBaTebHBIE:
dopMHUpOBaHUE YMEHUS pelIaTh 3a/1a4H C KOHTPOJIb U OIICHKA
64 Pemeime 3afat 1o C3YH KpaPFKHE OTBeTOIZI, c BLI6Ep0M OTBETAa, C npouzcca U PE3yJIbTaTOB PK, CK,
Teme " COOTHOIICHHE yoGs3 pa3BEepHYTHIM PEIICHUEM. JEeSTeNIbHOCTH BK,
MEXIY CTOPOHAMH M Y [ToBTOpEHHE ANTOPUTMOB PEIICHUS 3a1a4 KoMMmyHuKaTHBHBIE: BBIpA YO, T
yr1amMu TpeyronbHIka HAa JIOKa3aTeNbCTBO. KEHHE CBOUX MBICIIEH C
65 | Pemenue 3aga4 no C3VH JIOCTAaTOYHOH MOTHOTOH 1 PK, CK,
teme "JlnHa YOC3 TOYHOCTRIO, BK,
OKPYKHOCTH 1 HCIIONIb30BaHHE KPUTEPUEB | VO, T

miouiaap kpyra'

UL 0OOOCHOBAHUS CBOETO
CYXKICHHS
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66 | Hmozosan K3y 3HaTh OCHOBHOM TeopeTndeckuil Mmarepuan | [Ipu BeIIOIHEHUH pabOTHI KP
KonmponsHnas paboma 3a Kypc IUNTaHUMETPUH U yMETh pelnaThb yJaIuics T0JDKEH MoKa3aTh
3a71a4M 110 TeMaM Kypca OCHOBHOM IIKOJIBL. | 0OsI3aTeNbHbIE Pe3yIbTaThl
Vcnonb30BaTh NpUOOPETECHHbIE 3HAHUS U o0y4eHHUsL:
YMEHHUS JJIS1 pEIICHUS IPAKTUYECKUX 3a/a4, | BBIYUCIIATH JUTUHBI
CBSI3aHHBIX C HAXO0XKJCHUEM JMHENUHBIX 3JIEMEHTOB
reOMETPUYECKUX BEJINYNH Gburyp u ux yrisi,
OO0yyaromuiics MOTyUUT
BO3MO>KHOCTb I10Ka3aTh CBOU
YMEHUS MPU PeIIeHUuN
TPEYTrOJIbHUKOB.
BBIYMCIICHUH TUIOIIAACH
pa3nuyHbIX (QUryp.
67 | Ananu3 omnOOK B C3VH | O600unTh 1 cUCTEMATU3UPOBATh 3HAHUS PeryisiTuBHbBIE:
UTOTOBOM YOC3 | no temam Kypca reomeTpuun 7-9 KiaaccoB KOHTPOJIb, KOPPEKLIUS,
KOHTPOJIbHOM paboTe npu pa30ope 3a/1aHuil, COBEPIIEHCTBOBAHUE | OLIEHKA
HaBBIKOB PEIICHUS 3a/a4. ITo3HaBaTebHBIE:
3aKkpenuT yMeHUs pelaTh 3a/1a4u ¢ KOHTPOJIb U OLIEHKA
68 | Obobmenme C3VH KpaEKI/IM 0};BeT0M,r:: BBIOOPOM OTBETA, C npouzcca U pe3yIbTaToOB
MPOMIEHHOTO TI0 YOC3

KypCy T€OMETpUHU

pa3BEPHYTHIM PEIICHUEM.
[ToBTOpEHME AITOPUTMOB PELICHUS
OCHOBHBIX THIIOB 3a/1a4 Ha JJOKa3aTeJIbCTBO.

JeITeIbHOCTH
KomMmyHnKaTUBHBIE: BEIpa
JKEHHE CBOUX MBICIIEH C
JTOCTAaTOYHOM ITOJTHOTOM U
TOYHOCTBIO;
HCMOJIb30BAHUE KPUTEPUEB
111 00OOCHOBAaHHUSA CBOETO
CYKIECHUA
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Hpulmm ble COKpauienus:

NHM — u3yyenue HOBOro Marepuasa

3UM — 3akperieHre U3y4eHHOI0 MaTepuaia

C3VYH — coBepiiieHCTBOBaHUE 3HAHW, YMEHHI, HABBIKOB
YOC3 — ypok 00001IeHNS ¥ CUCTEMATH3aI[UU 3HAHUHT
K3V — koHTponb 3HaHUH U yMEHUH

T —Tect

CII — camonpoBepka

BII — B3auMonipoBepka

CP — camocTosarensHas paboTta

PK — paGora o kaproukam

@O — dpoHTANBHBII OMTPOC

VYO — ycTHbI onpoc

1P — npoBepouHas padora

3 —3ayer
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