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IHosicHUTEJALHAA 3aIIHCKA

PaGouas mporpamma yde6Horo npeameta «I'eoMeTpus» COCTaBIeHa HA OCHOBE:
- @epgepanbHOrO0 TOCYIapCTBEHHOIO 00pa30BaTENIBHOIO  CTaHAapTa OCHOBHOIO  OOIIEro
obpa3oBanus (npukaz MunobpHayku P® ot «17» nekabps 2010 roga Ne 1897) ¢ usmeHeHUsIMU
(mpuka3z Muno6praayku PO ot «29» nexabps 2014 roga Ne 1644);
- [IpumepHOil OCHOBHOI 00pa30BaTEIBLHOM MPOrpaMMbl OCHOBHOTO 001IeT0 00pa3oBaHus (pemeHune
dbenepabHOTO y4eOHO-METOUYECKOT0 OOBEAMHEHUSI MO O0IIeMy OOpa30BaHHMIO OT «8» ampers
2015 roma Ne 1/15);
- OcHoBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS MKOY
«Kongunckas COIy;
- JuHUU ydeOHo-MeTtoamdeckux KomiuiekcoB (YMK) «I'eomerpus» (aBtopwl: AtanacsH JI.C.,
Byrysos B.®., Kagomues C.b. u ap.).

W3yuenmne MaTeMaTUK{ B OCHOBHOM IIKOJIE TOJKHO 00ECIICUUTh!

OCO3HAaHHE 3HAYCHMS] MATEMAaTUKH B ITIOBCEIHEBHOM KM3HU YEJIOBEKA,

(dbopMHpOBaHUE TPEACTABICHUN O COLMMAIBHBIX, KYJIBTYPHBIX M HUCTOPHYECKHX (haKTOopax
CTaHOBJICHUSI MAaTEMATUYECKOM HAYKH;

(dopMHpoBaHUE NPEACTABICHUH O MaTeMaTHKE KaK 4acTH OO0ILeYeI0BEYECKOH KYJIbTYpBI,
YHUBCPCAJIBHOM A3BIKC HAYKH, IIO3BOIAIOMIEM OIMMCBIBATH M HU3y4dYaTb PCAJIbHLIC IPOLCCChI U
SBJICHUS.

B pesynbrare wu3ydyeHHs MareMaTHKH OOydaroluecss pa3BUBAIOT JIOTMYECKOE U
MaTEMaTUYECKOE MBILUICHHE, MTOJy4aloT MIPEACTABICHUE O MaTEMaTUUYECKUX MOJIETISAX; OBJIAJEBAOT
MAaTCMAaTUYCCKUMU PACCYXIACHUAMU, YydaTCAd MPHUMCHATH MATCMATHYCCKUC 3HAHUWA IMPU PCUHICHUUN
pa3IM4YHBIX 3aJady W OLCHMBATh IIOJYYEHHBIE PE3YJIbTAThl;, OBJAACBAIOT YMEHMSMH pELICHUS
y‘Ie6HI)IX 3aa4; pa3sBUBAIOT MATCMATHYCCKYIO HHTYULIUIO.

O0mas xapakrepucTuKa y4e0HOro npeamera

TI'eomempus — oIVH W3 BaXHEHUIIMX KOMIIOHEHTOB MAaTeMaTUYECKOTO 0O0pa3oBaHUs,
HEOOXOIUMBIN JIJIsi MPUOOPETEHUsSI KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE M MPAKTUYECKU 3HAYUMBIX
yMeHHH, (QOpPMHUpPOBAHUS S3bIKA OMUCAHHUS OOBEKTOB OKPYKAIOIIETO0 MHpa, AN Pa3BUTHUS
MIPOCTPAHCTBEHHOTO BOOOPAXEHUSI M MHTYUIIMH, MATEMATUYECKON KYyJIbTYpBI, ISl 3CTETUYECKOTO
BOCIHUTAaHUS oOOydarommxcs. M3ydeHune TreoMeTpuH BHOCHUT BKJIAJ B Pa3BUTHE JIOTHUECKOTO
MBIIUIEHUS, B OpMUpOBaHUE TTOHATHS JOKA3aTEIhCTBA.

OBnanenue oOy4arOIIMMUCS CUCTEMON T€OMETPHUECKUX 3HAHWW W YMEHHUH HEOOXOIHMMO B
MOBCETHEBHOM KU3HU JIJISI U3YUCHUS CMEKHBIX JUCITUTUINH U MPOJAOKEHUST 00pa30BaHMUsI.

B kypce reomerpun 7—9 KiaccoB MpeACTaBIEHbI CIEAYIOLIUE COAEPKATEIbHbIE JTUHUU:
«I"'eomerpuueckue ¢urypoi», «OTHOmEHUsA», «M3MepeHuss u BeUUCICHUs», «['eomerpuueckue
MOCTPOCHU», «I'eomeTpuueckue mpeodpazoBanus», «BEKTOPHI 1 KOOPIWHATHI HA TIOCKOCTH.

B pamMkax yka3aHHBIX COACpKATEIBHBIX JTUHUHN PEIIAIOTCS CICTYIONINE 3aa4H:

- pa3BUBAIOTCS MPEACTABICHUS O T€OMETPUU KaK Hayke; 00 MCTOPHH BO3HUKHOBEHUS] T€OMETPHUH
KaKk TpuMepa HayKd, TEepBble NPOOJEMBbI KOTOPOW OBUIM TIOCTABICHBI MPAKTHYECKOU
NEeSTENIbHOCTHIO YeJIoBeKa (Harpumep, 3eMIeMepHe);

- (GOpMHPYIOTCA 3HAHUSA YYaIIMXCS O TEOMETPUUECKHX OOBEKTaX W WX CBOMCTBax, (opmynax
BBIYHCIICHUS] TEOMETPUYECKUX BEJIMYUH;

- opMUPYIOTCST HABBIKH MOCTPOCHHS M H3MEPEHUS TEOMETPUIECKUX (DUTYD, PEIICHUS 33714,

- pa3BUBAETCS JIOTHUECKOE MBIIIUICHHE, BOOOpaKeHNE, MaTEMaTHUECKU S3bIK U JP.

Onucanue Mecra yueOHOro npeaMera B y4eOHOM IIaHe



VYuebublii mpeamer «l'eomeTpus» BXOAMT B TpPEAMETHYIO o0nactb «MaremaTuka |
UH(pOpMaTUKay, ABISETCA 00A3aTeNbHBIM JUId H3ydeHus B 7-9 kiaccax. B yueOHOM IutaHe Ha ero
U3y4EHUE OTBOJUTCS:

Kuaace YueOHbIii IpeaMeT KoimuecTBo KoimuecTBo Hroro
HeJleJILHBIX YaC0B | Y4YeOHBbIX HelelIb 3a y4eOHbIH
roj
7 kiacc I'eomeTpust 2 34 68
8 kimacc I'eomerpus 2 34 68
9 kiacc I'eomeTpust 2 34 68

Bcero 3a 3 roga peanuzanuu nporpammsl — 204 yaca.

JInuHOCTHBIE, MeTanpe/IMeTHbIE H NPeIMeTHbIE
pe3yJabTaThl 0CBOEHUsI y4eOHOr 0 mpeaMeTa
W3yuenne reoMeTpuu OO0ECIEUMBACT CIEAYIOIIME pEe3YJIbTaThl OCBOCHUS OCHOBHOM
00pa3oBaTebHON IPOTPAMMBI:
JUYHOCMHbLE:

1. T'oTOBHOCTh U CIOCOOHOCTh OOYYAIONIMXCS K CAMOPA3BUTHIO U CAaMOOOPa30BaHHUIO Ha
OCHOBE MOTHBAIIMU K OOYYEHUIO U TIO3HAHUIO; TOTOBHOCTh U CITIOCOOHOCTH OCO3HAHHOMY BEIOOPY H
MIOCTPOCHHIO JAlIbHEHINCH WHAWBUAYAILHOW TPAacKTOpPHH 00pa3oBaHUs Ha 0a3e OPHEHTHUPOBKHU B
mMupe npodeccuid U MpoheCCHOHATBHBIX MPEANOYTEHHH, ¢ YI€TOM YCTOHYMBBIX MO3HABATEIBHBIX
UHTEPECOB.

2. CdopMupoBaHHOCTH
OTHONICHHUS K TPYAY.

3. ChopMHUpPOBaHHOCTH IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKU, YUUTHIBAIOIIETO COIMAIBHOE, KYJIbTYpHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MHpa.

4. Oco3HaHHOE, YBOXKUTEIIbHOE U JOOPOXKeIaTelbHOEe OTHOLICHNE K IPYrOMY YeJIOBEKY, €ro
MHEHHIO, MHUPOBO33PEHUIO, KYJIbTYpE, S3BIKY, BEpe, TPaKIAHCKOW MO3WIHMU. [ OTOBHOCTH W
CIIOCOOHOCTh BECTH JAHMANIOT C JAPYTMMH JIIOJBMHU UM JIOCTUTaTh B HEM B3aUMOIIOHUMAaHHS
(unentuduKanys cedsl Kak MOJHOMPABHOTO CyOBhEKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYHPOBAHHUIO
oOpa3a mapTHepa Mo JHajory, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00pa3a JOMYCTHMBIX CHOCOOOB
JUaliora, TOTOBHOCTh K KOHCTPYMPOBAHHIO TIpollecca Juanora Kak KOHBEHIIMOHUPOBAHUS
UHTEPECOB, MPOLEAYP, TOTOBHOCTh M CIOCOOHOCTH K BEIEHHUIO IIEPETOBOPOB).

5. OCBOEHHOCTD COITMAIBHBIX HOPM, MPaBUJI MOBEAEHUS, posiel U popM collMaTbHON KU3HU
B IpyMIax 1 cooOliecTBax.

6. CchopMupOBaHHOCTH LIEHHOCTH 3/I0POBOT0 M O€301acHOr0 00pa3a KHU3HH.

7. Pa3BHTOCTh ACTETHYECKOTO CO3HAHHS Yepe3 OCBOCHHE XYIO0KECTBEHHOTO HACIIEIHS
HaponoB Poccum M Mupa, TBOPYECKOH MAEATENILHOCTH AICTETHUECKOro Xapakrepa (CIoCOOHOCTD
MOHAMATh ACTETUYECKOE, IMOIIMOHAITBHO-IIEHHOCTHOE BIICHUE OKPY)KAOIIETO MUPA; CTOCOOHOCTH
K OMOIMOHAIBHO-IICHHOCTHOMY OCBOCHHIO MHpa, CAMOBBIPQXEHHIO M OpHEHTAllUd B
XyJ0’)KECTBEHHOM W HPaBCTBEHHOM NPOCTPAHCTBE KYJIBTYPHI, YBaXCHHE K HCTOPUU KYJIBTYPHI
ceoero OredecTBa, BBIPAXEHHOW B TOM YHCI€ B TOHMMaHWU KpacoThl 4YeEIOBEKa;
c(OPMHUPOBAHHOCTh AKTHBHOTO OTHOIICHHUS K TPATUIUSAM XYI0KECTBEHHOH KYyJIbTYpPHI Kak
CMBICJIOBOM, 3CTETUYECKON M IMUHOCTHO-3HAYMMOM LIEHHOCTH).

8. CdopMHUpOBAaHHOCTH  OCHOB  IKOJIOTHYECKOM
COBPEMEHHOMY YPOBHIO 3KOJOTMUECKOTO MBIIIICHHS.

OTBCTCTBCHHOI'O OTHOWICHHA K YYCHHIO, YBAXUTCIBHOI'O

KyJIbTypbl,  COOTBETCTBYIOILEH



Memanpeomemmnule
MesknpeaMeTHble NOHATHSA
OOyuaromyecs: yCOBEPIIEHCTBYIOT NMPHOOPETEHHBIE HA IEPBOM YPOBHE HABBIKHM PadoThI €

uHpopmanueid u nonoiaHAT uX. OHM cMoOryT paboTaTh € TEKCTaMHu, NpeoOpa3oBBIBATHE U

MHTEPIPETHPOBATH COACPIKALIYIOCSA B HUX HH(DOPMAIUIO, B TOM YHCJIE:

* CUCTEMaTU3UpPOBaTh, COMNOCTABIATh, AHAJIM3UPOBaTh, 0000UIIATH M  HMHTEPIPETUPOBATH

UH(POPMALINIO, COAECPIKAITYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIIESATh IJVIABHYIO M H30BITOYHYIO HHGOPMALMIO, BBINOJHATH CMBICIOBOE CBEPTHIBAHHE

BBIJICIIEHHBIX (DAKTOB, MBICIICH; MPENCTaBIATh MHPOPMALIUIO B CKATOW CIOBECHOH (Gopme (B BHIE

IJIaHa WJIM T€3UCOB) M B HATJISTHO-CUMBOJIMUECKOU (opme (B Buae TabiuIl, rpaduIeCKUX CXEM H

JiarpaMm, KapT MOHATHHA — KOHLENTYaJIbHBIX TUarpaMM, OMOPHBIX KOHCIIEKTOB);

* 3aMOJIHATh U JOIOJHATH TaOJIMIIbI, CXEMBI, AUArPAMMBbI, TEKCTHI.

OOyyaronriecss NMPUOOPETYT ONBIT MPOEKTHON JesiTeILHOCTH Kak 0co00d (opmbl yueOHOU

paboThI, CIIOCOOCTBYIONIEH BOCIUTAHUIO CAMOCTOATEIbHOCTH, MHULIMATUBHOCTH, OTBETCTBEHHOCTH,

NOBBIICHUIO MOTHBaIMU M 3((HEKTUBHOCTH Y4eOHOW JEATENBHOCTH; B XOJE pealln3aluu

UCXOJIHOTO 3aMbICa Ha MPaKTHUYECKOM YpPOBHE OBJAJCIOT yMEHHEM BbIOMpPATh aJIeKBaTHbIE

CTOSIIIEH 3a/1a4e CPE/ICTBA, IPUHUMATD PEIICHUS, B TOM YHCIIC M B CUTYAIUsIX HEONPEACIEHHOCTH.

OnM nosyyaT BO3MOKHOCTb Pa3BUTh CIIOCOOHOCTb K pa3pab0TKe HECKOJIBKUX BapUaHTOB PELICHUH,

K IIOUCKY HECTaHJAPTHBIX PEILIeHHUH, MOUCKY U OCYILECTBICHHIO Hanboiee NprueMiIeMOro peleHus.

B cootBerctBun ®I'OC OOO BBIAENAIOTCS TPU TPYIIBl YHUBEPCAIBHBIX YU€OHBIX IEHCTBUN:

peryJsTUBHbIE, IO3HABATENIbHbIE, KOMMYHUKATHBHBIE.

PerynstusHbie YY ]|

1. VYMeHue camMOCTOATENBHO OIpPENENATh LEeNU OOydeHHUs, CTaBUTh U (POPMYJIHPOBaTH HOBBIE

3amaun B ydyeOe W TO3HABATENbHOW AEATENbHOCTH, Pa3BHBATh MOTHUBBI M HHTEPECHI CBOCH
IIO3HABATENBbHOM JesTeabHOCTH. OOyUaromunics CMOXKET:

® AHAJIM3MPOBATH CYIIECTBYIOUIHME U TNIAHUPOBATH OynylIue 00pa3oBaTeIbHbBIC PE3yIbTATHI;

® UACHTUPUIMPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPELIIATh IIaBHYIO PoOIeMy;

e BBUIBUIaTh BEPCUM pELIEHHUA NpoOieMbl, (QOPMYJIHUPOBaTh TI'MIIOTE3bl, IPEIBOCXUILATH
KOHEYHBI! pe3ybTar;

® CTaBUTHb LENb [ESATEIPHOCTH Ha OCHOBE ONPEACICHHON MpOOJIEeMbl W CYHIECTBYIOIINX
BO3MOXKHOCTEIA;

e (opMynupoBaTh yueOHbIE 33Jaul KaK IIark JOCTHKEHUS TOCTABICHHOH LU JesITeIbHOCTH;

e 00OCHOBBIBAaTH LI€JIEBbIE OPUEHTUPHI M HPUOPUTETHI CCHUIKAMHU Ha II€HHOCTH, YKa3blBas H
000CHOBBIBas JIOTHYECKYIO TIOCIIE0BATEIBHOCTD I11aroB.

1. YMeHne CaMOCTOSATENBHO IUIAHUPOBATH IIYTH JIOCTHIKCHHS Leleld, B TOM HYHUCIE
aJIbTepPHATUBHBIE, OCO3HAHHO BbIOMpPATh Haubosee 3¢ (HeKTUBHBIE CIIOCOOBI pelIeHUs YUeOHBIX U
MO3HABATENIbHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

e omnpenensaTh HeoOXOAUMBbIE JIeHicTBHE(s]) B COOTBETCTBHM € yUeOHOM U 1Mo3HaBaTeIbHOM 3aaueil
U COCTaBIISITh aJITOPUTM UX BBITIOTHEHUS;

e 00OCHOBBIBAaTh M OCYILECTBIIATH BbIOOp Hanbosee 3(pPEeKTUBHBIX CIIOCOOOB pelIeHUs yueOHBIX
U TO3HABaTEIbHBIX 3a/1a4;

®  OIpENeNITE/HaXOANTh, B TOM YHCIIE U3 TMPEIOKSHHBIX BapUAHTOB, YCIOBHS JUIS BBITOTHEHHUS
y4eOHOI 1 TI03HABATEIIFHOW 3a]1auH;

® BBHICTPaMBATh KU3HEHHBIE TUIAHBI HA KPATKOCPOUHOE Oyayliee (3asBisATh LeJeBble OPUEHTUPHI,
CTaBUTH aJICKBaTHbIE UM 33aJaud U NpeJiarath AeUCTBU, YKa3bIBas U 0OOCHOBBIBAs JIOTHYECKYIO
MIOCJIEIOBATENBHOCTD IIaroB);

e BbIOMpATh M3 MPEUIOKEHHBIX BAapUAHTOB M CAMOCTOSITENIBHO HMCKaTh CPENCTBA/pecypchl Ui
pelLIeHHs 3a1a4n/IOCTHKEHHS LIeNH;

®  COCTaBJIATH IUIAH PEIICHUS MPOOIEMBI (BBITOTHEHHS MTPOSKTA, IPOBEICHUS HCCIICIOBAHUS);

® ONpeNeNITh MOTCHIIMAIBLHBIC 3aTPYAHEHUS TIPU PEIICHNN y4eOHOW W IMO3HABATEIBHON 3a1a4H 1
HAXOJIUTh CPEJICTBA IS UX YCTPAHCHUS;

® ONUCHIBaTH CBOW OMNBIT, OQPOPMIISS €ro A Iepeladyd JAPYTMM JIIOJSM B BHUJE TEXHOJIOTUU
pEeLIeHMs] TPAKTUYECKHX 3a/1a4 ONPEAEICHHOTO KJlacca,
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IUTAHUPOBATh U KOPPEKTHPOBATH CBOIO MHIUBUAYAIBHYIO 00pa30BaTEbHYIO TPAEKTOPHIO.

YMeHue COOTHOCUTD CBOM JIEHCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYILECTBIISATh KOHTPOJIb
CBOEH AEATENBHOCTH B IpOLEcce AOCTHKEHMS pPe3yJbTaTa, ONpelesaTh CHOocoObl NeHCTBUI B
paMKax TpPeNIOKEHHBIX YCIOBHA M TpeOOBaHWI, KOPPEKTHPOBAaTh CBOHM JCUCTBUS B
COOTBETCTBUU C U3MEHSIONIEHCS cuTyarnueil. OO0yJaronuics CMOXKET:

OIPEAEIIATh COBMECTHO C IE€JaroroM U CBEPCTHUKAMH KPUTEPUHU IUIAHUPYEMBIX PE3YJIbTaTOB U
KPUTEPUU OLIEHKH CBOEH Y4eOHOH 1eATeNbHOCTH;

CHUCTEMaTH3UpOBaTh (B TOM YHCIE BbIOMPATh NPUOPUTETHBIC) KPUTEPUM IUIAHUPYEMBIX
pE3yJIbTaTOB U OLICHKU CBOEH JCSTEIBbHOCTH;

0TOMpaTh MHCTPYMEHTHI JUI OILICHUBAHUSI CBOCH JEATENBHOCTH, OCYLIECTBISATH CAMOKOHTPOJIb
CBOEH JIEATEIILHOCTU B paMKaX MPEJI0KEHHBIX YCIOBHIA U TPEOOBaHMIA;

OLICHMBATh CBOK JCSATEIBHOCTb, APIYMEHTHPYS IPUYMHBI JOCTHM)KCHHS WIH OTCYTCTBUS
IUTAHUPYEMOT'O Pe3yibTaTa;

HaXOJUTh JOCTaTOYHBIE CPENCTBA JUIsl BBINOJHEHUS YYEOHBIX ACUCTBUNA B H3MEHSIOILEHCS
CUTYallUX W/WIN NPU OTCYTCTBUHU IUIAHUPYEMOT'O pe3yJIbTaTa;

paboTas o CBOEMY IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYILYIO JESTEIbHOCTh HA OCHOBE aHAJIN3a
W3MEHEHHUI CUTYalluu JIJIsl TTOJTyUeHHsI 3aIJIAaHMPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3yibTara;

YCTaHABIMBAaTh  CBSI3b  MEXKJY  IIOJYYEHHBIMH  XapaKTEPUCTUKAMHM  NPOLYKTa U
XapaKTepUCTHUKAaMU [polLiecca JAEATEIbHOCTH M IO 3aBEPUICHMM JCSITEIBHOCTH IIpellaraTbh
M3MEHEHHUE XapaKTEePUCTUK MIpoLiecca sl OJIYyYEHUS YIYUIIEHHbIX XapaKTePUCTUK IPOIYKTa;

CBEpATh CBOM JIEHCTBMS C 1EIb0 W, IpU HEOOXOAWMOCTH, HCIPABIATh OIIMOKH
CaMOCTOSITEIIBHO.

YMeHue oleHuBaTh NPaBUIbHOCTh BBINOJIHEHNUS y4eOHOMN 3a7aun, COOCTBEHHbIE BO3MOYKHOCTHU
ee perieHus. OOy4arOUINIiCsS CMOXKET:

OTIpeNeNATh KPUTEPHH PABMIBHOCTH (KOPPEKTHOCTH) BHITIOJIHEHUS YIeOHOH 3a/1a4H;

AQHIN3UPOBATh U OOOCHOBBIBATH MPHUMEHEHUE COOTBETCTBYIOILIEIO WHCTPYMEHTapus Ul
BBHITIOJIHEHHS YIEOHOM 3a/1auu;

CBOOOJTHO MOJIb30BaThCs BEIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU U CAMOOLICHKH, UCXOAS U3 LIeNH
U UMEIOIIMXCS CPEJCTB, pa3ianyas pe3ysbTaT U CriocoObl JeHCTBHI;

OLIEHUBATh NMPOJYKT CBOEH JEATEIBHOCTH IO 3alaHHBIM H/HIIM CAMOCTOSITENILHO ONpeieIeHHbIM
KPUTEPUSAM B COOTBETCTBUU C LIEIIBIO JESATEIBHOCTH;

00OCHOBBIBaTh JIOCTM)KUMOCTh 1I€IM BbIOpAaHHBIM CIIOCOOOM Ha OCHOBE OLEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

(UKCUPOBATh U AHATM3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

BnaneHne ocHOBaMM CaMOKOHTpPOJS, CaMOOLIEHKHM, NPHUHATHS PEIIEHUN M OCYIIECTBIICHUS
OCO3HAHHOTO BbIOOpA B yueOHOI U mo3HaBaTeIbHOU. OOYyJaIOIIHIICS CMOXKET:

HaOJII0aTh M aHAJIM3UPOBATh COOCTBEHHYIO y4eOHYI0O M I03HABAaTEIbHYIO IEATENbHOCTh U
NeSITeIbHOCTD JPYTUX 00y4aroImuXxcs B MPOLEcce B3aUMOIIPOBEPKH;

COOTHOCHUTh peajlbHble U IUIAHUPYEMBIE pe3ylbTaThl WHIUBUAYAIbHONW 00pa30BaTEIbHON
JESTEIbHOCTH U J€NIaTh BBIBOBL;

NPUHUMATD PelleHne B y4eOHON CUTYyalluu U HECTH 32 HETO OTBETCTBEHHOCTD;

CaMOCTOSITENIFHO ONpEeNsATh MPUYMHBI CBOETO yCIexXa WIM HeyclieXa M HaXOJUTh CIIOCOObI
BBIXO/Ia U3 CUTYyallUH HEYCIIeXa;

PETPOCHEKTUBHO OIPEJENATh, KaKhe NeHCTBUS MO pelIeHUI0 Y4eOHO! 3aauyll UM MapaMeTpsl
ATUX JIEHCTBUIA NPUBENIHN K MOTYYECHUIO UMEIOILETrocs MPOAYyKTa yueOHOW AeITeNbHOCTH;

JEMOHCTPUPOBATh MPUEMBI PETYNIALNUU MCUXO(U3HOIOTHUECKIX/ IMOLMOHAIBHBIX COCTOSHUI
uist  goctuxkeHust d¢ddekra ycrnokoeHus (ycTpaHEHHs SMOIMOHAIBHON HAIpPSKEHHOCTH),
apdexTa BoccTaHOBICHUS (OcnabieHHss TpPOsBIEHUN yTomieHus), 3pdexra aKTHBH3ALUU
(MOBBIIIEHUS ICUXO0(U3UOIOTHYECKON pEaKTUBHOCTH).

ITo3naBartenbHbIE YY |

5.

YMeHne omnpenensaTh TMOHSATHSA, CO37aBaThb OOOOINEHWs, YCTaHaBIWBATh AaHAJIOTHUH,
KIIaCCHU(UITUPOBATh, CAMOCTOATEIHLHO BBHIOMPATh OCHOBAHHS M KPUTEPHUH I KIAacCHU(PHUKAIIUU,
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YCTAQHABJIMBAaTh NPUYUHHO-CIICACTBEHHBIC  CBSI3H, CTPOHMTH JIOTUYECKOE  pacCyXICHHE,
YMO3aK/II04eHne (MHIyKTUBHOE, IeyKTUBHOE, 110 aHAJOTUH) U JIeNaTh BbIBOAbL. OOydaromuiics
CMOXET:

nox0upaTh CIOBa, COMOJYMHEHHBIC KIIOUEBOMY CIIOBY, OMNpEIENSIONIME €ro MpU3HAKU U
CBOMCTBA;

BBICTPANBATh JIOTHYECKYIO LIETIOYKY, COCTOSAIIYIO0 U3 KIIOYEBOTO CIOBA M COMOMAYMHEHHBIX MY
CJIOB;

BBIICTIATh OOIIMN MPU3HAK JIBYX WM HECKOJBKUX MPEIMETOB WJIM SBJIEHUN U OOBSACHATH MX
CXOJICTBO;

O0BEIMHAT TPEIMETHl U SBJICHUS B TPYMIBI 1O ONpPEIeJICHHBIM IMpPHU3HAKAM, CPaBHUBATh,
KJIAaCCU(UITUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;

BBIJICTISITH SIBJICHUE U3 OOILETo psAlla IPYTuX SIBICHUN;

OnpeAeniaTh O0CTOSTEeNbCTBA, KOTOpbIE MPEILIECTBOBAIUM BO3HUKHOBEHUIO CBSA3M MEXIY
SBICHUSIMHU, U3 ATHX OOCTOATENBCTB BBIACIATH ONPEACISIONINE, CHOCOOHBIE OBITH MPUYMHOU
JAHHOTO SIBJICHUS, BBIABIISATH IPUYUHBI U CIICACTBUS SIBICHUN;

CTPOHUTH pPaCCyKICHHE OT OOIMX 3aKOHOMEPHOCTEH K YACTHBIM SBJICHUSM W OT YaCTHBIX
SIBJICHUI K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCyKJIECHHE HAa OCHOBE CPAaBHEHUS MPEAMETOB U SBICHUH, BBIJIENSSI TIPU STOM 00IIKe
MPU3HAKU;

u3JaraTh MOJyYeHHYIO HH(OPMAINIO, MHTEPIPETHPYSI €€ B KOHTEKCTE pelaeMoi 3a/1auu;

CaMOCTOSITENIFHO YKa3bIBaTh Ha WH(POPMALMIO, HYKIAMOIIYIOCS B MpPOBEpKe, Npenjaratb U
IPUMEHSATH CI0CO0 MPOBEPKU JOCTOBEPHOCTH MH(POPMAITUH;

BepOaIn30BaTh SMOIMOHATILHOE BIIEYaTIIEHNE, OKa3aHHOE HAa HETO HCTOYHUKOM;

OOBSCHATH SBIICHUS, MPOIIECCHI, CBS3U U OTHOIICHHUS, BBIABISIEMbIE B XOJ€ IMO3HABATEIHLHOU U
UCCJIEIOBATENbCKON  AESITENbHOCTH  (IPUBOJUTH OOBSCHEHHWE C HU3MEHEHUueM  (hOpMbl
MPEJICTaBICHUS; OOBICHATD, AETATU3UPYS WM 0000111as1; 00BACHATH C 33J]aHHOM TOUKH 3PEHHUS);

BBISIBIISITh M HA3bIBaTh NPUYHMHBI COOBITHS, SBICHHS, B TOM YHCIIE BO3MOXHBIE /HamOoiee
BEPOSITHBIE TPHUYUHBI, BO3MOXKHBIC TIIOCIEACTBUS 33JaHHOW TIPUYMHBL, CAMOCTOSITEIHHO
OCYILECTBIISISI IPUYMHHO-CIIEICTBEHHBIN aHAIN3;

JIeNIaTh BBIBOJ] HA OCHOBE KPUTHYECKOTO aHaM3a Pa3HBIX TOYEK 3PEHHs], TOATBEP)KIATh BBIBO
COOCTBEHHOM apryMeHTalHel HITH CaMOCTOSITEIHHO TTOTYyY€HHBIMU TaHHBIMH.

YMeHue co3/1aBaTh, IPUMEHSATh U MPEOOPa30BbIBATh 3HAKU M CUMBOJIBI, MOJIENTU M CXEMBbI JUIS
petieHust yueOHBIX U MO3HABATENBHBIX 3a/1a4. OOyJaronuics CMOXKET:

0003HauaTh CUMBOJIOM U 3HAKOM IPEAMET U/UIHU SIBIICHUE;

OTIpeNieNATh JIOTHUECKUE CBSI3U MEXJy NpeiMeTaMH W/MJIM SBICHUSMH, 0003Ha4yaTh JaHHbIE
JIOTMYECKHUE CBSA3H C MIOMOIIBIO 3HAKOB B CXEME;

CO3/1aBaTh aOCTPAKTHBIN MIIM pealbHBIN 00pa3 MpeaAMeTa 1/ Uil SBIICHHS,

CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCJIOBUH 3aJ1a4u U/WJIU CIIoco0a ee pelieHuns;

co3laBaTh BepOajbHBIC, BEIIECTBEHHbIE W HWH(POPMALMOHHBIE MOJEIH C BBIICIICHUEM
CYIIECTBEHHBIX XapaKTepUCTHK OOBEKTa JJIs ONpeAe]eHUs Ccrocoda pelleHus 3ajaud B
COOTBETCTBUU C CUTYAIIUEH;

npeoOpa3oBbIBaTh MOJEIHM C LEIbI0 BBIABICHHS OOLIMX 3aKOHOB, ONPEACTSAIOIIUX JaHHYIO
IpeIMETHYI0 00J1acTh;

NEPEBOJUTH CIOXKHYIO MO COCTaBY (MHOTOACIEKTHYI0) MH(OpMAaLUI0 U3 TpadUyecKoro WiH
(bopMaTu30BaHHOTO (CUMBOJIBHOTO) MPECTABICHHUS B TEKCTOBOE, M HA000POT;

CTPOUTH CXEMY, aITOPUTM ACHWCTBUS, UCIPABIATH WM BOCCTAHABIMBATH HEU3BECTHBIH paHee
QITOPUTM Ha OCHOBE MMEIOLIETOCs 3HaHUS 00 00BEKTe, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

CTPOHTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MTPOTHBHOTO;

aHAJTM3UPOBATH/pe(IEKCUPOBATh OMBIT Pa3pabOTKM ¥ peaju3alud  y4eOHOTO TIPOEKTa,
UCCIIEIOBaHMS (TEOPETHUECKOT0, SMIUPHUECKOI0) Ha OCHOBE IMPEAJIOKEHHOM MpoOiIeMHON
CUTYallU{, OCTABJICHHOM L€ /WM 33JJaHHBIX KPUTEPUEB OLIEHKU MPOIyKTa/pe3ybTara.

CwmpicnoBoe ureHre. O0yJaroIIHIiCs CMOXKET:
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HaXOJUTh B TEKCTE TpeOyeMyto HH(OPMAIIHIO (B COOTBETCTBUH C IIENIIMU CBOCH IESATEIBLHOCTH);
OpUEHTUPOBAaTbCA B  COACpPNKAHUM TEKCTa, IIOHUMAaTh LEJOCTHBIM  CMBICH  TEKCTa,
CTPYKTYpUPOBATh TEKCT;
® yCTaHaBJIMBATh B3aUMOCBS3b ONUCAHHBIX B TEKCTE COOBITHH, SBJIECHUH, IPOLIECCOB;
® PE3IOMHMPOBATh ITIABHYIO HJIECIO TEKCTA;
e 1IpeoOpa3oBbIBATh TEKCT, «II€PEBOAS» €ro B APYryH0 MOJAJIBHOCTb, HHTEPIPETUPOBATH TEKCT
(HeXymOKeCTBCHHBIN — Y4eOHBIN, HAy4HO- OIS PHBIN, HHPOPMALMOHHBIH, TeKCT non-fiction);
® KPUTHYECKH OIICHUBAThH COAEPKaHUE U (POPMY TEKCTa.
8. ®opmupoBaHHE M Pa3BUTHE 3SKOJIOIMYECKOI'O MBIIIJIEHUSA, YMEHHME NPUMEHSATh €ro B
MIO3HABATENbHOM, KOMMYHHMKATHBHOM, COLMAIbHOW TpAKTUKE ©  NpoecCHOHATHHON
opueHTanuu. OOYyJarOIIHICS CMOXKET:
OIPEAEIIATh CBOE OTHOLIEHUE K IIPUPOJIHON Cpelie;
aHAJTM3UPOBATH BIUSHHUE YKOJOTHYECKUX (DaKTOPOB HA Cpey OOUTAHUS KUBBIX OPraHU3MOB;
IIPOBOJIUTH IPUYMHHBIA U BEPOSTHOCTHBIM aHAIIN3 DKOJIOTUYECKUX CUTYyaLUH;
POTHO3UPOBATh M3MEHEHUS CUTYallud NPH CMEHE JeHCTBUS OJHOrO (akTopa Ha JeiCTBHE
npyroro ¢hakropa;
®  pacHpOCTPaHATh 3KOJOTMYECKHE 3HAHMS W Y4acTBOBAaTh B NPAKTUYECKUX JEJIaX IO 3alluTe
OKpYXKaroIllel Cpeibl;
e BBIpa)KaTh CBOE OTHOLIEHHE K MPUPOJIE UEPE3 MOJEIHU, IPOEKTHBIE PaOOTHI.
10. Pa3BuTHie MOTMBALIMKU K OBJIAZICHUIO KYJIBTYPOM aKTMBHOI'O MCIIOJIB30BAHUS CIIOBApel U APYTUX
MOMCKOBBIX cucTeM. OOyJarOIUiACs CMOKET:
e OIpenesITh He00X0AUMbIE KITFOUEBbIe IOUCKOBBIE CJIOBA U 3aIPOCHI;
®  OCYILIECTBJIATH B3aUMOJICHCTBUE C IJIEKTPOHHBIMU ITIOMCKOBBIMU CUCTEMAMM, CIIOBAPSIMU;
e (opMuUpOBaTh MHOKECTBEHHYIO BBIOOPKY W3 IMOMCKOBBIX HMCTOYHHMKOB JJIi OOBEKTHUBU3ALUU
pE3yJIbTaTOB IOUCKA;
® COOTHOCHTb IOJIYYEHHBIE PE3YJIbTAThI [IOMCKA CO CBOEH EATEIbHOCTHIO.
KommyHukatusubie YY /|
11. YmeHue opraHn30BBIBaTh yU€OHOE COTPYAHUYECTBO M COBMECTHYIO JESITEIbHOCTh C yUUTEIEM
U CBEpCTHUKAMHU; paboTaTh MHAUBUAYAIbHO U B IPYIIE: HAXOAUTh 00Ilee pelIeHne U pa3peiaTh
KOH(JIMKTBI Ha OCHOBE COIJIaCOBAaHUS TMO3MIMH M y4yeTa MHTEpPecoB; (OPMYIHPOBATH,
apryMeHTHPOBAaTh U OTCTauBaTh CBOE MHeHUE. OOyUaroNuics CMOXKET:

— OIPEIENATh BO3MOXHBIE POJIM B COBMECTHOMN JESITEIBHOCTH;

— WIpaTh ONPEIEIEHHYIO POJIb B COBMECTHOM €ATEIbHOCTH;

— MpPUHUMATh NO3UIUI0 cOOECEeTHUKA, TOHMMAs! MMO3ULUIO IPYroro, pa3andarh B €ro peyu:
MHEHHE (TOUKY 3pEHHsI), JOKA3aTEeIbCTBO (apryMEHTHI), (PAKThI; TUIIOTE3bI, aKCUOMBI, TEOPUH;

— ompenensaTb CBOM JEHCTBMS M JeMCTBUS NapTHepa, KOTOpble CHOCOOCTBOBAIM WIIU
IPENSTCTBOBAIN NPOTYKTUBHOM KOMMYHHKAIIUH;

— CTpPOUTh T[IO3UTHUBHBIE OTHOUIEHHS B TIpolecce Y4eOHOM W  IO3HaBaTEIbHOU
JeSITEIIbHOCTH;

— KOpPPEKTHO M apryMEHTHMPOBAHHO OTCTAaWBaTh CBOIO TOYKY 3pPEHMS, B JTUCKYCCHUH YMEThb
BBIJIBUTaTh  KOHTPApPTyMEHTHI, MepedpazupoBaTb CBOIO MBICAb (BIaJeHHE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTBbCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABaTh
OLIMOO0YHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

— TMpeajarath albTepHATUBHOE pPEllIeHNE B KOHQJIUKTHON CUTYyallHH;

— BBIAENATH OOLIYIO0 TOUKY 3pEHUS B AUCKYCCHUU;

— JIOTOBapMBaThCS O TMpaBWJIaX W BOMpocax Juis OOCYXIEHHS B COOTBETCTBUU C
IIOCTaBJICHHOM Iepe] TPYIIION 3a1a4ei;

— OpraHu30BbIBaTh ydeOHOE B3aMMOJEIICTBHE B rpynmne (ompeaensts oOuiue Lei,
pacnpeaensiTh pojiu, JOroBapuBaThCs APYT € APYTrOM U T. 11.);

— YCTpaHATh B paMKax JMajora paspbiBbl B KOMMYHHUKAaIlUM, OOYCIOBJICHHbBIE
HETMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI cOOECeTHNKA 3ajauu, (POPMBI WM COAEpKAHUS AUATIOTa.
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12. YmMeHue 0CO3HAaHHO HCIOJb30BATH PEUEBBIE CPEJICTBA B COOTBETCTBUHU C 3ajavyei
KOMMYHHKAIMM Ul BBIPQ)KEHUSI CBOUX YYBCTB, MBICIEH M MOTPEOHOCTEH Ui IUIAHUPOBAHMS U
perysiiuu CBOEU JEeATEIbHOCTH; BIAJACHUE YCTHOM U IIMCBMEHHOW peYbl0, MOHOJOIMYECKOU
KOHTEKCTHOU peubto. O0yJaromunics CMOXKET:

e  OmpeneniTh 337auy KOMMYHUKAIIMH U B COOTBETCTBHHU C HEW OTOMpATh PeUeBbIC CPE/ICTBA;

e 0TOMpaTh W HCIOJB30BATH PEUYEBHIE CPEACTBa B IPOIECCe KOMMYHUKALUU C JIPYTUMHU
JOJIbMHU (JTMAJIOT B TIape, B MaJIOH rpymmne u T. 11.);

® [PEACTaBIATh B YCTHOM WJIM HUCBMEHHOW (opMe pa3BepHYTHI IJIaH COOCTBEHHOMH
JESTEIIBHOCTH;

e coOmoIaTh HOPMBI ITyOJIMYHON PEeyH, PEerjaMeHT B MOHOJIOTE U JUCKYCCHH B COOTBETCTBUU
C KOMMYHUKATHBHOM 3a7ja4eH;

e  BbICKa3bIBaTh M OOOCHOBBIBATH MHEHME (CY)KIEHHE) U 3alpallvBaTh MHEHUE MapTHEpa B
paMKax Iuanora;

® [IPpUHUMATh PELICHUE B XOJIE 1Majora U COrjaacoBbIBaTh €r0 ¢ COOECEIHUKOM;

®  CO3[aBaTh IMCbMCHHBIC «KJINIIMPOBAHHBIC» U OPUTHMHAIBHBIE TEKCTBHI C HCIOJB30BAHUEM
HEOOXO/IMMBIX PEYEBBIX CPE/ICTB;

e HcCrosib30BaTh BepOajbHbIE CpeAcTBa (CpeAcTBa JIOTMYECKOM CBSI3U) Ul BbIIEICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

®  CIIOJIB30BATh HeBepOabHbIe CpencTBa WIH HarJsHble MaTepUaIbl,
HOJrOTOBJIEHHbIE/OTOOPAHHbIE 1101 PYKOBOACTBOM YUUTEJIS;

e  JleaTh OLICHOYHBIN BBIBOJ O JOCTHXKEHUM L€ KOMMYHMKAI[MU HENOCPEICTBEHHO MOCHE
3aBEpLICHUS] KOMMYHUKATHBHOIO KOHTaKTa U 0OOCHOBBIBATh €TO0.

13. ®opmupoBaHMe U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH  HCIOJIb30BAHUS
MH(}OPMaLlMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (nanee — MKT). OGyuarouuiicss CMOXeT:

e [IeJCHAIIPABICHHO UCKATh U UCIOJIb30BaTh HH(OPMALIMOHHBIE PECYPChl, HEOOXOIUMBbIE IS
peleHHs yueOHbIX U MPaKTHUECKUX 3ajau ¢ nomoubto cpeacts UKT;

® BBIOMpATh, CTPOUTH U UCIIOIB30BATh aJICKBATHYIO WH(POPMAIIMOHHYIO MOJEINb I MepeIadn
CBOMX MBICIIEH CPEJCTBAMU €CTECTBEHHBIX M (POPMaIbHBIX A3BIKOB B COOTBETCTBUU C YCIOBUSMHU
KOMMYHUKaIIWH;

® BBICIATh HH(POPMALMOHHBIM aclekT 3ajadyd, ONepupoBaTh JAHHBIMH, HCIOJIb30BATH
MOJIEJIb PELICHMS 3a/1a4H;

® JCNOJb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUM (BKJIIOYash BbIOOp aJEKBAaTHBIX 3ajJaye
MHCTPYMEHTAJIBHBIX  MPOTrpaMMHO-alNapaTHBIX  CPEACTB W CEPBUCOB)  JUId  PELICHUS
MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX Y4EOHBIX 3a]a4, B TOM YHCJIE: BBIYMCICHUE, HAlTMCaHHUE
JIOKJIaJI0B, pedepaToB, CO3/laHuE MPEe3eHTalui 1 JIp.;

® 1CII0JIb30BaTh HH(POPMALIHIO C YIETOM ITHUECKUX U NPABOBBIX HOPM;

e co3/7aBaTh HH(POPMAIIMOHHbBIE PECYPChI pa3HOTO TUIIA U JUIS pa3HBIX ayAUTOPUH, COOII0AATh
MH(POPMALIMOHHYIO TUTHEHY U NpaBHiia MH()OPMAIIMOHHON 6€30aCHOCTH.

npeomemmole.

® UMETh IPEACTABICHUS O MAaTEMAaTHKE Kak O METOJEe IO3HAHMs JEHCTBUTEIBHOCTH,
MO3BOJIAIOIIEM ONMCHIBATh U U3y4YaTh PEAJIbHBIE MPOLIECCHI U SABJICHUS;

e paboTtarh ¢ yueOHBIM MAaTEMaTHYECKUM TEKCTOM (@HAIM3UPOBAThH, U3BJIEKATh HEOOXOIUMYIO
uH(pOpPMaILIMIO), TOYHO M TPAMOTHO BbIpaXKaTb CBOM MBICIHM C TPUMEHEHHEM MaTeMaTH4YecKOil
TEPMUHOJIOTUM ¥  CHUMBOJIMKH, IPOBOJUTH Kiaccu(UKaluu, JOrMYeckue OoOOCHOBaHUS,
J0Ka3aTeNIbCTBA MaTEMATHUECKUX YTBEPKICHUM;

® BJAJETh T'€OMETPUYECKUM S3BIKOM; Pa3BUTHE YMEHMS MCIIOJIb30BaTh €ro JUIsl ONUCAHUS
MIPEIMETOB OKPY>KAOIIEr0 MUPA; Pa3BUTUE POCTPAHCTBEHHBIX MPEICTaBICHHUM, N300pa3UTENbHBIX
YMEHM, HaBBIKOB T€OMETPUUECKUX [TOCTPOECHHUI;

® UMETh CUCTEMAaTHUYeCKHWE 3HaHUSA O IUIOCKUX (QUrypax M MX CBOMCTBAx, MpeACTaBIECHUI O
MPOCTEHIINX MPOCTPAHCTBEHHBIX TENAX; PA3BUTHE YMEHUU MOJEIMPOBAHUS pPEAIbHbIX CUTYalui
Ha SI3bIKE€ T€OMETPHUH, MCCIEN0BAHUS NOCTPOCHHON MOJEIN C HMCIOJIb30BAHHMEM I'€OMETPHUUECKUX
MOHSTUN U TEOpEM, armapara anredppl, pelieHus: TeOMETPUUYECKUX U MPAKTHUECKUX 3a]ad;
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® IIPUMEHSATH W3YYCHHBIC MMOHATHS, PE3YJIbTaThl, METObI JJIsl PELICHUS 33134 MPaAKTHYECKOTO
XapakTepa M 3aJa4 U3 CMEKHBIX TUCHUILIMH C UCIOJIB30BaHUEM TPH HEOOXOJAUMOCTH CIPAaBOYHBIX
MaTepHaIoB, KOMIBIOTEPA, IMOJIb30BATHCS OLCHKOW M NPUKHKOM MPU MPAaKTHYSCKUX pacuyéTax;

e 005a1aTh MHPOPMALMOHHON U aJITOPUTMHUECKON KYJIBTYPO.

Conep:xanue yueOHOro npeamera

DJieMeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH

Cormnacao ®I'OC ocHoBHOTO 00111€TO 00pa30BaHUs B KypC MaTeMaTHUKH BBEJICH pasnuen «Jlormkay,
KOTOPBIA HE MPEANojaraetT JOMOJHUTEIbHBIX YaCOB HAa M3YUYEHHH M BCTPAUBACTCS B PAa3IMYHbIC
TEMBI KyPCOB MaTEeMaTHKH U MIPEABAPSIETCS 03HAKOMIICHUEM C JIEMEHTaMHU TEOPUH MHOXKECTB.

MHokecTBa M OTHOLIEHHUS MEKIY HUMH

MHOXECTBO, Xapakmepucmuueckoe C80UCMBO MHO}CeCmed, SIEMEHT MHOXKECTBA, MYCMmoe,
KOHeuHoe, beckoneurnoe mMHodcecmeo. IlommuoxecTBo. OTHOIICHHE TPUHAITIC)KHOCTH, BKITFOUCHHUS,
paBeHCTBA. DJIEMEHTHI MHOXECTBA, CIIOCOOBI 3a7jaHUsI MHOXKECTB, PACNO3HABAHUE NOOMHOICECE U
91eMEeHMO8 NOOMHONCECME C UCNOTIb30BAHUEM KPY208 Jiliepa.

Onepaunu HAJ MHOKECTBAMM

Ilepeceuenne u OO0bEOUHEHUE MHOXKECTB. PazHocmb MHOJICECm8, OONOIHEHUe MHOICEeCHEd.
Humepnpemayus onepayuti Ha0 MHOACECMBAMU C NOMOWbIO Kpy2os Jiinepa.

DJIeMeHTHhI JIOTHKH

Onpenenenue. VYTBepKIcHUs. AKCHOMBI M TeopeMbl. JlokazaTenbcTBo. Jl0Ka3aTrenabCcTBO OT
npotuBHOro. Teopema, oOpatHas nanHol. [Ipumep u KoHTpIIpUMEp.

BoickasbiBanus

HcTUHHOCTD U JIO)KHOCTH BbICKa3bIBaHUs. CrooicHble u npocmule evickazvieanus. Onepayuu Hao
8bICKA3bIBAHUAMU C UCNONb30GAHUEM JIO2UYECKUX CBA30K: U, UNU, He. YcloeHvle 6blcKa3bléaHus
(umniauxkayuu).

I'eomerpnyeckue Gurypsl

@urypsl B reoOMeTPHH U B OKPYKaloLeM MHpe

I'eomerpuueckast ¢urypa. DopMHpOBaHHE NPEACTABICHUH O METalPEeIMETHOM IOHATHH
«purypanr.

Touka, nuMHUS, OTPE30K, MpsMas, Jyd, JIOMaHas, IUIOCKOCTb, yroj, OHCCeKTpHuca yria U eé
CBOICTBa, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cuMMeTpHst reoMeTpudeckux guryp. LleHTpanbHas cuMMeTpusi FeOMETPUYECKUX UTYP.

MHoroyrojbHuKH

MHOroyronpHMK, €ro 3J€MEHTHI M €0 CBOMCTBA. Pacro3HaBaHWe HEKOTOPBIX MHOI'OYTOJIbHUKOB.
Buinyknvle u negvinykivle Mmno2oy2oaoHuku. 1IpaBuibHbIE MHOTOYTOJIbHUKH.

TpeyronsHuku.  Bbicota, MeauaHa, OucceKTpuca, CpelHsAs  JIMHUSA  TPEyrojbHHKA.
PaBHOOEIpeHHBIN TPEYroJIbHUK, €ro CBOMCTBA M MpU3HAKU. PaBHOCTOPOHHUN TpPEYrONbHHUK.
[TpstMOYTONIBHBIN, OCTPOYTOJIBHBIN, TYIIOYTOJIbHBIN TPEYrOoJbHUKH. BHEIIHNE YIUIbI TPEyroJIbHUKA.
HepaBeHCTBO TpeyroyibHUKA.

Yerpipéxyronbuuku. Ilapamienorpamm, pomO, HOpsIMOYrOJbHMK,  KBajapaT, Tpareuus,
paBHOOeApeHHas Tparnenus. CBoicTBa W MpPU3HAKHU MapaijienorpamMmma, pom0a, NpsMOYrojJbHUKa,
KBajpara.

OKpYyKHOCTB, KPYT

OKpy’KHOCTb, KPYT, UX 3JIEMEHTHI U CBOMCTBA; LIEHTPAJIbHBIE U BNMCAaHHbIE yribl. KacarenpHas u
cekywasi K OKPYXKHOCTH, ux ceoucmea. BrHcaHHbBIE W ONHMCAHHBIE OKPYXXHOCTH IS
TPEYTOJAbHUKOB, YemblPEXY20bHUKOE, NPAGUTIbHBIX MHO20Y201bHUKOS.

I'eomeTpuueckue purypsl B npocTpancTse (00bEéMHbBIE Tea)



Mhnocoepannuk u ezo snemenmoul. Hazeanus MHO202PAHHUKOE C PA3HbIM NOJONCEHUEM U
Konuyecmeom 2cpawneu. llepBruHbBIE TpEACTaBIEHUS O NUpaMUE, Napajuielenunene, Mpu3Me,
cdepe, mape, MUIKHAPE, KOHYCE, UX dJIEMEHTAaX U MPOCTEUIITNX CBONCTBAX.

OTHomeHust

PagsencrBo puryp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. I[pr3HaKku paBeHCTBA TPEYTOJIbHUKOB.

I[apanneJbHOCTH NPAMBIX

[Ipu3Haku u CBOKMCTBA MapajUICNIBHBIX MPSAMBIX. Akcuoma napaniervrocmu Esxiuoa. Teopema
Daneca.

IlepnienauKyAsipHbIE IPSAMBbIE

[Tpsimoii yroa. [lepnenaukynsap k npsmoid. Haknonnas, npoekius. CepequHHbINA NEPIEHIUKYISAP
K oTpe3ky. Ceolicmea u npusHaKu nepneHOUKyJIApHOCIU.

Ilooooue

Ilponopyuonanvrvle ompesxu, nooodue gueyp. Ilooodbnvie mpeyeonvruku. Ilpuznaku noooous.

B3anmMHoe pacnosio:keHue IpsiMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepenus ¥ BbIYMCICHUSA

Beanunnbl

[lonsitue Benuuunsbl. JlmuHa. U3mepenue mumHbl. EquHunel n13Mepenus AnuHbl. Beanunna yria.
I'panycnas mepa yria.

[Tonstre o mijom@aau IUIOCKONH Qurypel U e€ cBoicTBax. M3mepenue miomaaei. EnuHuie
WU3MEPEHHUS TUIOLIA/IH.

[IpencraBnenue 06 o0bEME U ero cBolicTBax. Mzmepenune o0béma. EnuHuIBI H3MEpEeHHS 00BEMOB.

HN3mepenus ¥ BbIYMCICHUSA

NHcTpyMeHTBI 11 M3MEPEHHM M TOCTPOEHUM; HW3MEPEHHE M BBIYHMCIECHUE YIJIOB, JUIMH
(paccrosiauit), Twiomaznei. Tpuronomerpuueckue (YHKIMH OCTPOTO yIia B NPSIMOYTOJBHOM
TpeyroibHuke Ipuconomempuueckue @ynkyuu mynoz2o yena. BpluMcieHue SIE€MEHTOB
TPEYTrOJIBHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOWIECHUH. POpMyIsl IUIOMIAIH
TpPEeYrojbHHUKa, MapaijienorpaMMa M €ro 4YacTHBIX BHUIOB, (OPMYINbI JJIMHBI OKPYXKHOCTH H
momaau kpyra. CpaBHeHue W BbiumciieHue momaneid. Teopema Iludaropa. Teopema cunycos.
Teopema kocunycos.

Paccrosinus

Paccrosinue mexxay Toukamu. PacctosiHue oT TOUKH 10 NPSAMOI. Paccmosnue medxncoy gueypamu.

I'eomeTpruyeckue nocrpoeHust

['eomeTpuueckue MOCTpOSHUs I MILTIOCTPALIMM CBOWCTB T€OMETPUUYECKUX UTYP.

NHCTpyMEHTBI JUIsl TOCTPOCHUM: LUPKYJb, JMHEHKA, YIrOJbHUK. [Ipocmeuwiue nocmpoenus
YUupKynem u JUHeUKol: nocmpoenue OUCCeKmMpUCsl yid, NepneHOUKyIapa K npsamou, yend, pasHo2o
OanHoMY,

Tlocmpoenue mpey2orbHUKO8 NO MPEM CMOPOHAM, 08YM CIMOPOHAM U VLY MeXCOy HUMU, CIOPOHE
U 08YM NPUNEHCAUUM K Hell YeTLaM.

enenue ompesxa 8 0aHHOM OMHOUWEHUL.

I'eomeTpuuyeckue npeodpazoBaHus

IIpeoOpa3oBanus

[Tonsitue mnpeodbpazoBanus. I[lpencraBieHre o MeTanpeIMETHOM MOHSTUU <«IIPe0Opa3OBaHUE».
Ilooobue.

JABuKeHust

OceBast ¥ LIEHTpaJIbHAsI CUMMETPHUSL, 108OPOM U NAPANIeNbHbili neperoc. Kombunayuu osuscenuti
HA NJIOCKOCMU U UX CBOUCMEA.

BekTopbl M KOOPpAMHATHI HA IJIOCKOCTH

BekTops!

[TonsiTue BekTOpa, NEHCTBUA HAJ] BEKTOPaMHM, MCIIOIB30BaHHE BEKTOPOB B (hU3MKe, pasziodceHue
geKxmopa Ha cocmasusaouue, CKausipHoe npou3geoeHue.

Koopannartsl
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OCHOBHBIE TOHSTHS, KOOPOUHAMbL BEKMOpAd, paccmosiHue mexcoy mouxamu. Koopounamor
cepedunsl ompesKa. Ypaeuenus gueyp.

Ipumenenue 6ekmopos u KoopouHam 0Jisi peuweHus: NPOCMeNUUUX 2e0Mempuieckux 3a0ad.

HUcTopusi MaTeMaTHKH

Bosnuknogenue mamemamuku Kak HAYKY, 2Imanvl €€ Pa3eumusl.
Mamemamuxu. Bvidaowueca mamemamukuy u ux 6K1do 8 passumue HayKu.

Tossnenue memooa KOOpOUHAM, NO360IAIOUE20 NEPEBOOUNb 2eoMempUiecKiue 00beKmbl Ha A3bIK
aneeopul. P. [lexapm, I1. @epma. [Ipumepol pazniuunvlx cucmem KoOOpoOuUHam.

Om 3emnedenus k ceomempuu. Ilugpazop u e2o wixkona. @anec, Apxumeo. Ilnamon u Apucmomens.
Ilocmpoenue npasunvuvix mHozoyeonrvnuxos. Tpuccexyusa yena. Keaopamypa kpyea. Yoeoenue
Kkyoa. Hcmopus uucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Dunep, H.H.Jlobauesckuil.
Hcmopusa namoeo nocmynama.

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

Acmponomus u eeomempusi. Ymo u xax y3uanu Anaxcaeop, Ipamocghen u Apucmapx o pazmepax
Jhynet, 3emau u Coanya. Paccmosanus om 3emau oo Jlynot u Connya. Mzmepenue paccmosnus om
3emnu 0o Mapca.

OcHognble  pazoenvl

HJIaHI/IpyeMI)Ie pe3yJbTaThbl H3YYCHUA yqeﬁﬂoro npeamMera

BbINYCKHUK HAYYUTCS B BbINyCKHHUK MOJYYUT BO3MOKHOCTH
7-9 knaccax HAYYHThCH B 7-9 Kiaccax s odecrnedeHust
(1J1s1 MCIOJIB30BAHNS B BO3MOKHOCTH YCIIEIIIHOTO NPOJA0JKeHUSI
MOBCEHEBHOM KM3HU U o0pa3oBaHusi Ha 0230BOM U YIJIYy0JIEHHOM
olecrieyeHust YPOBHSX
BO3MOKHOCTH YCIEIIHOTO
NPOAOKeHUSs!
o0pa3oBaHus HA 0a30BOM
YPOBHeE)
DJIEeMEeHTBI - OnepupoBath Ha 6a30BoM | - Onepuposamv’ nousmuaMU. OnpedeneHue,
Teopuu yposae® MOHATUSIMU: | meopema, akcuoma, MHOICECmBo0,
MHOKECTB H | MHOXECTBO, JJIEMEHT | XapaKkmepucmuku  MHOMCeCmea,  dNeMeHm
MaTeMaTH4eC | MHOXKECTBA, MHOJICECmBa, nycmoe, KOHeuHoe U becKoHeuHoe
KOii JIOTHKH MIOJIMHO>KECTBO, MHOIHCECBO, NOOMHOHCECMEBO,
MIPUHA/IJIEKHOCTD; NPUHAONENHCHOCMY,  BKIIOYEHUe,  PABEHCMBO
- 3a/7aBaTh  MHOXECTBA | MHOJCECME;
MIEPEYUCICHUEM UX | - uzobpasicamv MHOMCECMBA U OMHOULEHUE
JJIEMEHTOB; MHOIICECNE C NOMOWYbIO KPY208 Dilnepa;
- HaXOAWTh NEPECEUEHME, | - Onpeoenimv NPUHAOLEHCHOCMb INeMeHmda
00BbeINHEHNE, MHOJICECmBY, 00beOUHEHUI0 U NepeceyeHuro
MTOJIMHO’KECTBO B | MHOJCECME;
IIPOCTENIINX CUTYaLUIX; - 3a0a6amv  MHOJCECMBO0  C  NOMOWbLIO
- onepupoBaTh Ha 0A30BOM | nepeuucieHus 9/1eMeHmMO8, CN108€CHO20
yYpOBHE MOHATHSMM: | ONUCAHUSA,
onpejiefieHue,  aKCUOMa, | - Onepuposamv NOHAMUAMU: BbICKA3bIEAHUE,
TEOpEMa, 10KA3aTEIbCTBO; | UCTMUHHOCMb U JIOWCHOCMb  BbICKA3bIBAHUS,
- TNPUBOAUTH NPUMEPHI U | OMpuyaHue 6bICKA3bIBAHUL, onepayuu  Hao
KOHTPIPUMEPHI JUISL | 6bICKA3LIGAHUAMU. U, UMW, He, YCIAO0GHbIe
TIOJITBEPKICHUS CBOMX | 8bICKA3bIBAHUS (UMNAUKAYUU),

1 o
3)_IGCL " AaJjie€ — pacnno3HaBaTb KOHKPCTHBIC IIPHUMCEPBI 06IIII/IX TOHATHUU IO XaPAKTEPHBIM IIPHU3HAKaM, BBIIIOJIHATD
HeﬁCTBHH B COOTBETCTBUM C ONIPCACICHUCM U HpOCTeﬁmHMH CBOMCTBaMU HOHHTI/Iﬁ, KOHKPCTU3NPOBATh IMTPUMEPAMU

o0111e ITOHSTHS.

2
3H€CI) " Jajie€ — 3HaThb ONPEACICHUC TIOHATHSA, YMCTh HOACHATH €TI0 CMBICJI, YMETb UCIIOJIb30BATh IIOHATHUE U €TO
CBOIiCTBa pu NpoOBCACHNU paccymneﬂnﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJa4.
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BbICKa3bIBaHUM.

- cmpoumabs
BbICKA3LIBAHUL.

BbICKA3bI6AHUA, ompuyaHusl

B noBceaHeBHOM KU3HH U

IPH U3YYCHUH NPYI'UX NPEAMETOB:

- UCIOJIb30BATh
rpaduueckoe
[IPEJCTABICHUE MHOXECTB
AJid onucCaHus PpCaibHBIX
IIPOLIECCOB U SIBJICHUH, IpU
peuleHud  3ajady  Opyrux
y4EOHBIX IPEAMETOB.

® cmpounv YenouxKu yMO3ClKJlIOIl€HML7
OCHO6€ UCNO1b306AHRUA nPABUTI T0CUKU,
ucnojbzoeambvb MHodcecmea, onepayuu ¢
MHOIHCECMBAMU, UX epaqbultecwoe
npe@cmaeﬂeHue 07151 ONUCAHUS PEANbHBIX
npoyeccos u SA6IeHUl

HA

I'eomeTrpuuec
KHe purypsi

- OnepupoBath Ha 6a30BOM
YpOBHE MOHATHUSIMH
TeOMETPUUYECKUX PUTYD;

- U3BJIEKaTh WH(POPMAITHIO
0 reOMEeTPUUECKUX
¢durypax, npeCcTaBICHHYIO
Ha 4YepTrexkax B SIBHOM
BUJIC;

- IPUMEHATH JJIS PELICHUs
3a1a4 reOMETPHUECKUE
(bakThl, eciau YycIOBUS HX

NpPUMEHEHHsI  3aJaHbl B
SABHOH (opme;
- pemarts 3agadd  Ha
HaXO0XXJCHHE
TrE€OMETPHUECKUX BEIUINH
o oOpaziam I
ITOPUTMAaM.

- Onepupoeamb NOHAMUAMU c€OMeMPUUECKUX

Quayp;
- u3zeneKkams, uHmepnpemupogamb u
npeobpazosvleamy ungopmayuro o

2eomMempuyeckux guaypax, npeocmasienHyio Ha
yepmeosrcax;

- npumenamv 2eomempuyeckue ¢hakmol 0
pewenus 3a0a4, 8 mom ducie, npeonoiazaruux
HeCKOIbKO WA206 PpeueHusl;

- Qopmyrupoeamv 6 npocmeuux Cayuasax
CBOUICMBA U NPUSHAKU Pueyp;

- 00Ka3b16aMb 2e0MEMPUIECKUE YINBEPICOCHUSL

- grademv CMAHOAPMHOU  Kidccuguxayuer
NIOCKUX Queyp (mpeyeonbHuKo8 u
UemubIPEXY20NbHUKOS).

B noBceqHeBHOM KHU3HU U

NPHU U3YYECHUH APYTUX NIPEAMETOB:

- HCIOJIb30BaTh CBOMCTBa

reoMeTpUYecKux  QuUryp
JUIS  PEIIEHUs THUIOBBIX
3a/la4, BO3HHUKAIOUIMX B
CUTyalusiX I1I0BCEAHEBHOU
KHU3HHU, 3a1a4
IIPaKTUYECKOT O

COZIep KaHusl.

- UCNONb306aMb  CEOUCMBA  2e0MEeMPUUECKUX
Queyp Onsa pewenus 3a0ay NPAKMUYECKO20
xapakmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTUH.

OTHoleHus

- OnepupoBath Ha 6230BOM

- Onepuposams NOHAMUAMU. PABEHCMBO Pu2yp,
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yYpOBHE TOHATHUSIMHU:
paBeHCTBO (GUTYp, paBHbBIC
burypsl, paBEHCTBO
TPEYrOJILHUKOB,
MapajyieIbHOCTh  MPSMBIX,
NEPIEHIUKYIISIPHOCTD
OPSMBIX,  YIJBl  MEXIY
TIPSIMBIMH,
NEPIICHAUKYIIAD,

HaKJIOHHas, IIPOCKIIUsI.

pasHvle ¢hueypsi, paeeHcmseo mpey20lbHUKOS,
napanieibHoCb NPAMBIX,
NEePNeHOUKYIAPHOCIb  NPAMBIX, Velbl  MeHcOy
nPAMbIMU, nepneHoOuKyIap, HAaKIOHHAS,
npoexkyusi, nooodue ueyp, nodobHuvle uzypuol,
Nn000OHbIE MPEY2OTIbHUKU,

- npumensms meopemy Paneca u meopemy o
NPONOPYUOHAILHBIX OMPe3Kax Npu  peuleHuu
3a0ay;

- Xapakmepuzoeamsv G3AUMHOE PACHOLONCEHUE
NPAMOU U OKPYHCHOCHIU, O8YX OKPYIHCHOCHEU.

B noBceagHeBHOM KU3HH U

NPH W3YYEeHNHU APYTUX NPeIMeTOB:

- HCIIOJIb30BaTh
OTHOLLUEHUS [UIs PELICHUs
IIPOCTENIINX 3ajad,
BO3HHUKAIOIIMX B PEaJIbHOU
KU3HU.

- UCNOAB306AMb  OMHOWEHU O peuteruA
3(1661'{, 603HUKANOWUX 6p€a]leOIZ IAHCU3HU.

HN3mepenus u

- BrimonssaTs HU3MCPCHHUC

-Onepuposams npedcmasieHusMu 0 OJUHe,

BBIYMCJIEHUS | JUTHH, paccTosiHuH, | niowaou, oovéme Kak enudunamu. Ipumensameo
BEJIMYUH YTJIOB, c | meopemy Ilugpacopa, Gopmynvr  nrowaou,
MOMOIIIBI0  MHCTPYMEHTOB | 00béMa Npu peueHuu MHO2OuA208bIX 340ay, 6
IUIE U3MEPEHUN JIIMH W | KOMOPbIX He 8ce OaHHble NPe0CmAaBieHbl SIBHO, d
YIJIOB; mpebylom  blYUCIEHUl, Onepuposamsv 0Ooee
- [OpUMEHATb  (QOPMYJIBI | WUPOKUM — KOAUYECEOM  OopMYn  ONUHDL,
nepuMeTpa, IUIOMAAA U | nI0waou, 06véma, BLIYUCTAMD
00BbéMa, IJIOMIAIN | XapaKmepucmuKu KOMOUHAyU1l Queyp
MMOBEPXHOCTH  OTJICNBHBIX | (OKpyJicHOCmEl u MHO20Y20NIbHUKO8)
MHOTOTPaHHUKOB IIPU | GBIUUCTAMb  PACCMOSHUSA  MedHcOy  ueypamu,
BBIUUCIICHUSX, KOTJIa BCE | NpUMEHAMb MmpueoHoMempuieckue ¢hopmyvl
TaHHbBIE UMEIOTCS B | 01 6bluUCIeHUll 8 0o0/lee CLONCHbIX CIYHAsX,
YCIIOBHH; npoeooums BbIYUCTICHUS Ha ocHoge
- TPHUMEHSTh TEOPEMY | PABHOBENUKOCMU U PABHOCOCMABIEHHOCIU,
[Mudaropa, 0a30BbIE | -  MPOBOOUMB  NpOCMble  GLIYUCIEHUS  HA
TPUTOHOMETPUYECKHE 00bEMHBIX menax,

COOTHOIIICHUS IS | - hopmynupoeams 3a0ayu HA GblYUCTIeHUE ONIUH,
BBIUHCIIEHUS JUIUH, | niowjadel u 00bEM08 U peulams Uux.
pacCTOAHUM, IIIOWAAEH B
MPOCTEHIINX CITydasx.
B noBceiHeBHO¥ KU3HM ¥ NIPH U3YYEHHHU JAPYTUX MPEIMETOB:
- BBIUUCIATH PACCTOSHUS | - NPOBOOUMb BbINUCTIEHUS HA MECTHOCMU,
Ha MECTHOCTH B | - npumenams Hopmynvl Npu BLIYUCTEHUAX 6
CTAaHJIAPTHBIX  CHUTYAIHSAX, | CMEHCHBIX VueOHbIX npeomemax, 8
IUIOIIAZM B TPOCTEHIINX | OKpyocaroueti 0elucmaumenbHOCHu.
clTydasix, MIPUMCHSTH
dbopMynbl B MPOCTEHIINX
CUTYaITUIX B
MTOBCETHEBHOM KH3HHU.
I'eomerpuuec | - M300paxkars THUIOBBIE | - HM300pascams ceomempuyeckue ¢hueypsvt no
KHe TJIOCKHE burypbI U | MeKcmogoMy U CUMBOIbHOMY ONUCAHUIO,
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nocrpoenust | GUrypel B TIPOCTPAHCTBE | - C80000HO  Onepuposamv  YepmeENCHbLIMU
OT PYKH MU C TOMOUIBIO | UHCIPYMEHMAMU 8 HECTONHCHBIX CTLYUASX,
WHCTPYMEHTOB. - BBINOJHAMb NOCMPOEHUS  MPeY2ONbHUKOS,
NPUMEHAMb OMmOelbHble Memoobl NOCMPOeHUl
yupkyrlem U JUHEUKOU U NposoouUmb
npocmetiuiue UCCie008anUsl YUCIA PeUleHUll,
- u30bpadicamv munogvle niockue guaypvl u
00veMHble mena ¢ HNOMOWDbIO NPOCMetuiux
KOMNbIOMEPHBIX UHCIMPYMEHMOS.
B noBceHeBHOI KU3HM M NIPU W3YYEHHHU APYTUX NMPeIMETOB:
- BBIOJHATH HPOCTEHIINE | - 6bINOJHAML HpOCMeluue NOCMPOeHUs Hd
MIOCTPOCHUS HA MECTHOCTH, | MECMHOCMU, He0OX00uMble 8 PealbHOU HCUSHUL;
HEOOXO/MMBIC B PEANbHOU | - OyeHueamv pasmepvl peabHblX 00bEKmMos
KU3HU. OKpYHCaouie2o Mupa.
I'eomeTpuuec | - Crpouth burypy, | - Onepuposamev nouamuem OBUICEHU U
KHe CUMMETPUYHYIO  JaHHOW | npeobpazosanusi noooodus, 61ademv Npuémamu
npeodpazoBa | Gurype OTHOCUTEIBHO OCH | nOCMpOeHusi — gueyp ¢ UCHOIb308AHUEM
HUS Y TOYKH. 0BUdNCEHUl U Npeobpazosanuil.  nNo0oous,
NPUMEHAMb  NOJYYeHHble 3HAHUA U ONblm
NOCMPOEHUll 8 CMEJCHbIX npeomemax U 86
PEeAbHbIX CUMYAYUSX OKPYAHCAIOUe20 MUpa,
- cmpoumv  Queypy, nodobHYI0  OAHHOL,
NOIbL308AMBCS  CBOUCMBAMU — NOO0OUSL OISl
000CHOBAHUS CBOUCME Puyp;
- NpUMEHAMb  COUCMBA  OBUJICEHUN  OJs
npogeoeHus npocmeuuux 060cHO8aHUII
ceoticma uzyp.
B noBceHeBHO KH3HM ¥ TIPH W3YYEHUH APYTUX MPEIMETOB:
- pacmo3HaBaTh JIBUXKEHUE | -  NPUMEHAMb  CBOUCMEA  OBUICEHUU U
00BEKTOB B OKPYXAIOIIEM | NpUMEHAMb  N000Oue O0nsd NOCMPOeHul U
MHUpE; 8LIYUCTEHU.
- pacro3HaBaTh
CUMMETpUYHbIE (UTYPHI B
OKpY’KaloIIeM MUpe.
BekTops! 1 - OnepupoBaTh Ha 6a30BOM | - Onepuposamev NOHAMUAMU BEKMOp, CYMMA,
KOOPAMHATHI | YPOBHE MOHATHUSIMU | PAZHOCb 8EKMOPOS, NPOU3Be0eHUe 6eKMOPA HA
HA MJIOCKOCTH | BEKTOP, CyMMa BEKTOPOB, | YUCNO, Y20l MeHcOy BeKmMOpaMU, CKASPHOe

MIPOU3BEICHNE BEKTOpa Ha
4HUCIIO, KOOpAWHATBHl Ha
MJI0CKOCTH;

- ONpEACIATh
MpUOIHKEHHO
KOOpJAMHATBl TOYKU IO €€
M300paKCHUIO Ha
KOOPJAMHATHOM TIOCKOCTH.

npouszeedeHue  8eKmopos, KOOpPOUHAmMbl  HaA
NJIOCKOCMU, KOOPOUHAMbL 6eKMOPA,

- BLINOAHAMb  OelcmeUus HA0 6eKMopamu
(cnodcenue,  @bluumaHue,  YMHOdNCEHUe — HA

YUCNI0), BBIYUCTAMb CKATAPHOE Npou3sedenue,
onpedensims 8 NPOCMENUWUX CAY4asx yeol
MeNHCOY BEKMOPAMU, BbINOIHAMb PA3NONCEHUE
gekmopa Ha  cocmasiawue,  NPUMEHIMb
noJyueHHble 3HAHUS 6 (Pu3uKe, NOIbL30BAMbCS
Gdopmynol  8bIMUCIEHUS PACCOSHUSL  MeNHCOY
MOYKaMU N0 U3BECMHBIM — KOOPOUHAMAM,
UCNONIb306aMb YPABHEHUs. Pueyp Ons peulenus
3a0au;

- NpUMeHsMb BeKmopbl U KOOPOUHAMbL OJifl
peuterus 2e0MempusecKux 3a0ay Ha
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| ebruucnenue onun, yenos.
B noBceHeBHOI KU3HM M NIPM M3YYEHHHU APYTUX MPeIMETOB:
- HCIIOJIB30BATh BEKTOPHI | -  UCHOAB3068AMb  NOHAMUSL — B8EKMOPO8 U
JUTSL PEIICHUsI TPOCTEUIIINX | KOOpOuHam O peuleHus 3a0ay no @usuke,
3alad  Ha  ONpENeNCHHE | ceocpaduu u Opyeum yueOHbiM npeomeman.
CKOPOCTH OTHOCHUTEIHHOTO
JIBUKCHHSL.
HcTopus - OnuceiBaTh OTAETBHBIC | -  Xapaxkmepuzoeamv  6K1AO  BbIOAIOWUXCS
MATEMATHKHU | BbIIAIOLIUECS PE3YNbTAThl, | MAMeMamuko8 6 pazeumue Mamemamuxku u
MOJIYyYEHHBIE B XOJI€ | UHBIX HAYYHBIX 0Oaacmell;
pa3BUTHA MaTEMaTHKU KaK | - HOHUMAmMb pOJb MAMEMAmuKu 6 pa3eumuul
HayKU; Poccuu.
- 3HATh pPUMEPBI
MaTEeMaTHYECKHX
OTKPBITHH U UX aBTOPOB, B
CBSI3U C OTEYECTBEHHOU U
BCEMHUPHOU UCTOPUEN;
- MMOHUMATH poIb
MaTEeMaTHUKd B Pa3BUTHUU
Poccun.
Metoabl - BoiOupares mogxopsimuii | - Hcnonwv3ysa uzyuenHvie Memoovl, NpPo8oOUMb
MATeMAaTHKH | U3YYCHHBIH METOH  JUIS | OOKA3AMeNbCmeo, 8bINOIHAMb ONPOGePIICeHUE,
pelieHun U3YUCHHBIX | - GulOUpamb  u3yyeHHvie Memoobl U UX
TUTIOB ~ MAaTEMATUYECKUX | KoMOuHayuu OJisi peueHuss MamemamuyecKux
3a1a4; 3a0ay,
- T[PUBOAUTH TPUMEPHI | - UCNOIL308AMb MAMEMAMUYecKue 3Hanus OJisl
MaTeMaTHYeCKHUX ONUCAHUSL 3AKOHOMEPHOCMeEl 8 OKpyicaroujet
3aKOHOMEPHOCTEH B | OeticmeumenbHoCmu u npou36e0eHusx
OKpYy>Karolen ucKyccmea,
JNCHCTBUTEILHOCTH U | - npuMmeHsmv npocmeluiue NpoOpaAMMHbLE
MIPOU3BEICHUSAX UCKYCCTBA. | cpeocmea U 31eKmMpPOHHO-KOMMYHUKAYUOHHbIE
cucmemvl NpuU  pewleHuu  Mamemamuieckux
3a0ad.
YYEBHO - TEMATUYECKHWH IIAH
Ne | Copep:xanue mporpamMmmbl KosaunyecTBo B Tom umcie
n/n 4acoB KOHTPOJIbHbIE
padoThl
7 kaace
1 HauanbHble reomeTpruecKkue CBEIeHUs 13 1
2 TpeyronbHuKH 17 1
3 [TapanenpHble IpsiMbIe 11 1
4 CooTHomIeHNs MeEXAYy CTOPOHAMHM M yrjiaMu 20 1
TPEYrOJbHUKA
5 | [oBropenue. 7 1
Hroro 68 5)
8 ki1acc
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1 YeThIpexyroJbHUKU 14 1
2 ITnomane 14 1
3 [TomoOHbBIE TPEYTOILHUKH 19 2
4 OKpY>XHOCTH 17 1
9) [ToBTOpenue. 4 1
Uroro 68 6
9 kJ1acc
1 Bekropsl 8
2 Meroa koopAnHAT 10 1
3 CooTHOIIEHHE MEXIy CTOpOHAMH H  yIJIlaMHu 11 1
TpeyroiabHUKa. CKaJIIPHOE MPOU3BEICHIE BEKTOPOB
4 JUIMHa OKPY>KHOCTH U IIJIOLIa/1b Kpyra 12 1
5 JIBroKeHUS 8 1
6 HavanbsHbie cCBeIEHUS N3 CTEPEOMETPUU 8
7 [ToBTOpEHME. 7 1
Hroro 68 5)
OCHOBHOE COJAEP/KAHMUE.
7 kJaacc.

2 yaca B HeJeJ10, 68 yacos 3a roa.

HauvanbHble reomeTpuyeckue ceaenusi (13 yacon)

['eometpuueckas ¢urypa. dopmupoBaHHe MPEICTaBICHUA O METANPEIMETHOM TOHATUU

«bpurypay.  Touka, MMHUS, OTPE30K, MpsMas, Jyd, IUIOCKOCTb, YroJl, OMCCEKTpHca yria u eé
cBoiictBa Buabl yrioB Ilonstue Benuumubl. [[nuna. M3mepenue nnunbl. EnuHunel nsmepeHus
JHbl. Bennmumna yrna. I'pagycHas mepa yrma. WHCTpyMEHTBI I M3MEPEHHN, U3MEpPEHUE U
BBIYHUCIICHHE YIIIOB, JUIHH (paccTosHuil). [Ipsamoii yron. Ilepnenaukynspusle npsmolie. Ceolicmea u
NPUSHAKU NEePNeHOUKYIAPHOCMU. Bo3HUKHOGEeHUe MameMamuKy KaK HAyKUu, Smanvl e€ pa3eumusi.
OcnosHnvle pazoenvt mamemamuxu. Om 3emnedenus k ceomempuu. «Hauana» Eexnuoa.

KOHTpOJII)Haﬂ paﬁoTa Nel o teme «HavaabHbIe reOMETpUYECCKUE CBCACHUS».

ITocae N3YYCHUSA TEMbI YYCHUK HAYYUTCH:

OnepupoBarh Ha 6a30BOM ypOBHE MOHATHSAMU: MpsiMasi, OTPE3OK, JIyY, Yroj, NPsIMON U TYIOMH,
OCTpBIH, pa3sBEepHYTHIM yroi, rpagyc, rpaaycHas Mepa yria, OMCCEKTpHca yrila CMEXHbIE U
BEPTUKAJIbHBIE YIUIBI, IEPHEHAMUKYJSPHBIE TPSAMBIE, INEPIEHAUKYISAPHOCTh MPSIMBIX, YIJIBI
MEXIy NPSIMBIMH, CEPEIMHA OTPE3Ka;

U3BJIEKaTh MH(MOPMAIIUIO O TEOMETPUUYECKUX (PUTYpax, IPEACTABICHHYIO Ha YepTexkax B IBHOM
BU/IE;

NPUMEHSTh JUIs pelleHusl 3ajJady reoMeTpuyeckue (akTbl, €CIM YCIOBUS MX HPUMEHEHUs
3aJlaHbl B IBHOU (opMe;

UCIIOJIb30BaTh CBOIMCTBA T€OMETPUUYECKUX (PUTYp Ul PEILICHUs TUIOBBIX 337124, BO3HUKAIOIINX
B CUTYallUsIX [IOBCEHEBHON KU3HU, 337a4 IPAKTUUECKOTO COAECPKAHUS;

BBINIOJIHATh U3MEPEHUE [UIMH, PACCTOSHHUM, BEJIMYMH YIJIOB, C ITOMOIIBK) MHCTPYMEHTOB IS
WU3MEPEHM JIUTUH U YIJIOB;

n300pakaTh TUIIOBBIE MJIOCKUE (PUTYPBI OT PYKH U € TIOMOIIbI0 HHCTPYMEHTOB;

dbopMynupoBaTh U OOOCHOBBIBaTH YTBEP)KIEHHUS O CBOMCTBaX CMEXHBIX W BEPTHUKAJIbHBIX
YIJIOB, O CBOMCTBE JIBYX MPSAMBIX MEPIEHIUKYISIPHBIX TPETHEH.

ITocae N3Y4YCHUSA TEMbI YYCHUK MOJYYHT BOSMOXKHOCTb HAYYUTHCH:

Onepuposams npedcmagnienusmu o OluHe KaK 8eluduHe;
onepuposamv NOHAMUAMU, NEPNEHOUKYTIAPHOCMb NPAMBIX, Velbl MeHCOY NPAMBIMU.
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Tpeyronbnuku (17 yaco)
Tpeyronpauku. CBOICTBA paBHBIX TPEYTrOJbHUKOB. [IpuM3HAaKM paBeHCTBA TPEYrOJbHUKOB.
Teopewmsl. JlokaszarenscTBo. [leprnienaukymsap k npsamoii. Hakiionnas, npoekuus. Beicora, menuana,
OuccekTpuca TpeyroJibHUKa. PaBHOOEIpPEHHBIN TPEYroJbHUK, €ro CBOWCTBA. PaBHOCTOpOHHMIA
TpeyroiabHUK. OKpYyKHOCTb, €€ d3JeMeHThl M cBolcTBa. OmnpezneneHue. YTBEPKACHUS.
['eomeTpryeckue NOCTPOSHUS AJIsl WILTIOCTPALIMU CBOMCTB reOMETpUYECKUX puryp.
WHCTpyMEHTBl ISl NOCTPOCHMN: LUPKYJb, JIMHEWKA, YrojdbHUK. [Ipocmeuwiue nocmpoenus
YUupKynem u JUHeUKOoL: NOCmpoeHue OUCCeKMPUCHL Y2id, NePReHOUKYIApa K NPAMOU, yeid, pasHo20
OaHHOMY.
KonTpoabHnas padora Ne2 nmo teme « TpeyrojabHukm»
ITocJie u3ydyeHusi TeMbl yYeHUK HAYUYHMTCS:

e OmnepupoBath Ha 0a30BOM ypOBHE MOHSTUSMH: TPEYrOJbHUK, PaBHOOEIPEHHbBIN
TPEYrOJIbHUK, PAaBHOCTOPOHHMM TPEYrOJbHUK, BEPLIMHBI, CTOPOHBI, YIOJd U HEPUMETP
TPEYrojibHUKA, PaBHBIC TPEYTOJIbHUKH, MeIuaHa OHMCCEKTpHUca BBICOTA TPEYrOJIbHHKA,
OKPY’KHOCTb, IEHTP paguyc Xop/Ja JUaMeTp OKPYKHOCTH, EPIEHIUKYIISIP K IPSIMON;

e  u3BJIEKaThb UH(OPMALIUIO O TPEYTOJbHUKAX U OKPYKHOCTH, IIPEJICTABICHHYIO Ha YEPTE)KAX
B SIBHOM BU/JIE;

® [PUMEHSTH JAJS PelIeHUs 3a7ad reoMeTpuyeckue (akThl, €CIU YCIOBHUS MX HMPUMEHEHUs
3aJlaHbl B IBHOU (hopMme;

e 1300pa)kaTh TPEYTrOJbHUKH U UX 3JIEMEHTHI OT PYKU U C IIOMOILBIO HHCTPYMEHTOB;

®  BBIIOJIHATH IPOCTEHIINE IOCTPOEHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEAJIbHOM JKU3HU;

ITocJie u3yvyeHusi TeMbl y4eHUK MOJYYUT BO3MOKHOCTh HAYUHThCH:

® npuMeHsAmMb 2eoMempuiecKue gakmol 0Nl peuileHus 3a0a4, 8 Mmom ducie, nPpeonoia2aruux
HEeCKOIbKO WA208 peueHus;

® ¢opmynuposamv 6 npocmeuwux — CIYYasX — CBOUCMBA U NPUSHAKU — PABEHCMEd
Mpey201bHUKO8,

®  JoKazvleamv 2eoMempuyecKue YmeepiHCOeHus. meopemvl O HPUHAKAX paBeHcmed
Mpey2oNbHUKO8, MeopeMy O NepneHOuKyiape K HpAMOU, meopembl O C8olcmee
PAaHOOEOPEeHH020 MPey2oIbHUKA;

® grademv cMaHOaApmMHOU Kiaccugurayuen mpey20ibHUKO8,

®  UCNONL308AMb CBOLUCMBA 2eOMEeMPUYEecKUx Gueyp O0nsa peuwienus 3a0ay NPaKMuUyecKo2o
xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTIUH,

® onepupogamv NOHAMUAMU 2eOMempudeckux ¢uayp, u3eiekams, UHMepnpemuposams u
npeobpazosvieamsv UHDOPMAYUIO O 2eoMempudeckux @ueypax, npeocmasieHHyl0 Ha
uepmesrcax;

®  u300Opadxdcamov 2eomempuieckue Gueypsvl N0 MeKCmo8oMy U CUMBOTbHOMY ONUCAHUIO;

®  80000HO ONEPUPOBAMb YEPMENCHBIMU UHCIPYMEHMAMU 8 HECTONCHBIX CIVUASX,

®  GLINONIHAMb NOCMPOCHUS MPEY20TbHUKOS, NPUMEHAMb OmMOeNbHble Memoobl NOCMPOEHU
YUpKynem u TUHeUKou U nposooums npocmetiuiue uccie008aHus YUcia peueHull;

®  BBINONHAMb NpoCmeluiue NOCMPOEHUS HA MECIMHOCIMU, He0OX0OUMble 8 PealbHOU HCUSHIU,

®  OoyeHUBAMb pazmepuvl peabHblX 00HEKMOE OKPYHCAIOUe20 Mupa,

®  u300padxcamv Munogvle HNIOCKUe @ueypbl ¢ HOMOWDBIO NPOCMEUUUX KOMNbIOMEPHLIX
UHCIMPYMEHMOE.

ITapanuieabHbie npsamsie (11 yacos)
[TapamenpHOCTh NpsiMBIX. 1IpU3HaKM M CBOWCTBA NapaJUIEIbHBIX MPSAMBIX. AKCHOMBI. AKcuoma
napannenvnocmu  Eexnuoa. Teopema, oOpatHas JaHHOM. Jloka3aTenbCTBO OT TPOTUBHOTO.
Ceolicmea u npusHaku nepneHOUKyIsApHocmu. Belioarowuecs mamemamuku u ux 6Kna0 6 passumue
nayku. H 1. Jlobauesckuii. Ucmopus namozo nocmynama.
KonTtpoubHnas padora Ne3 no reme «IlapasieqbHble NIPAMBIE)»
ITocsie u3ydyeHusi TeMbl yYCHUK HAYYHMTCSH:

17



OmnepupoBatb Ha 0230BOM ypOBHE HMOHATHAMHU: MAPALICIIEHOCT MPSMBIX, HAKPECT
JICXKAIue, OI[HOCTOpOHHI/IC U COOTBCTCTBCHHBLIC YTIJIBL, AKCHUOMBI FGOMCTpI/II/I, TeopeMa
oOpaTHas TaHHOM;

HUCIIOJIB30BAaTh OTHOIICHUSA IJISA pCIHeHI/ISI HpOCTef/'IHH/IX 3a4a4, BOSHUKAIIUX B peaﬂBHOﬁ
KU3HH; UCIIOJIH30BATh CBOWCTBA T€OMETPUUECKHUX (PUTYp (MapaIeIbHBIX MPSMBIX) IS
pCIIICHHUS TUIIOBBIX 3a/1a4, BOSHUKAIOIIMX B CUTYaIUsAX TOBCSAHEBHOM )XHU3HH, 3a/1a4
MPAKTUYECKOTO COJIEPKAHUS;

onepuposamv NOHAMUAMU NAPATIETbHOCIb NPSMBIX.

CooTHoOmIEeHUs1 MKy CTOPOHAMH H YIVIAMH TPeyroJbHuKa (29 yacoB)

Bremnue yrisl TpeyrojabHuKa. [IpsMOyrosbHbIN, OCTPOYTOJIBHBIN, TYIIOYTOJIbHBIN TPEYTOJIbHUKH.
PaBHOOEIpeHHBbIN TPEYroJibHUK, ero npu3Haku. HepaBeHcTBo TpeyronbHuka. [IpusHaku paBeHCTBa
TPEYroJIbHUKOB. PaccrosHue mexny toukamu. PaccrosgHue OT TOYKM 1O HpsAMOW. Paccmosanue
medncoy ¢hueypamu. Ilocmpoenue mpey2oibHUKO8 NO MPEM CMOPOHAM, 08YM CHMOPOHAM U Y2y
MedHCOy HUMU, CMOPOHE U O8YM NPULEHCAWUM K Hell YeadM.

Kontpoabnas paGora Ned mno Teme «COOTHOIICHHSI MeEKAY CTOPOHAMH MW YIJIAMH
TPEYTroJbHUKA».

IHocse n3yyeHus TeMbl y4eHUK HAYYHTCH:

OnepupoBarb Ha 0a30BOM YpOBHE NOHSTHUAMU: HPSIMOYTOJIbHBIM, OCTPOYrOJIbHBIH,
TYMOYTOJIBHBIA TPEYroJbHUKH, BHEUIHUE YTJIBI TPEYroJbHHKA, PABEHCTBO (DUTYp, paBHBIC
burypsl, paBeHCTBO TPEYTOJIBLHUKOB;

OPUMEHSTH JUIsl pelIeHUs 3a/ad FeOMETPUYECKHE (aKThl, €CIU YCIOBUS HUX MPUMEHEHUS
3aJaHbl B SBHOM (OpME; HMCIOIB30BATh CBOMCTBA I€OMETPHUYECKUX (QHUTYp A PELICHHUs
TUIOBBIX 33]]a4, BO3HUKAIOIIMX B CUTYalUAX [MOBCEIHEBHOM XU3HM, 3a7a4 MPAKTHUYECKOTO
COJIepKaHUS;

U3BJIEKaTh MHQOPMAIMIO O T€OMETPUUYECKUX (UTrypax, MPEACTaBICHHYIO Ha YepTekax B
SIBHOM BHUJI€; UCIOJIb30BaTh OTHOILLIECHHUS JJI PELIECHUs IPOCTEUIINX 3a/1a4, BOZHUKAIOIINX B
pEATbHOM )KU3HU;

BBINIOJIHATh M3MEPEHUE JUIMH, PACCTOSIHUM, C MOMOILBK) HMHCTPYMEHTOB Ul U3MEPEHUU
JUIMH; M300pa)xkaTh MPSMOYTOJIbHBIN, OCTPOYTOJbHBIM, TYNOYIOJbHBIM TPEYTONbHUKHU, OT
PYKH U C IOMOILBIO UHCTPYMEHTOB;

BBIIIOJIHATH HpOCTGﬁHIPIC MOCTPOCHUA HAa MCCTHOCTH, HCO6XOI[I/IMI>IG B peaJ'IBHOI\/'I JKHU3HU.

ITocae H3YyYCHUHA TEMbI YYCHUK MOJYYUT BO3SMOKHOCTb HAYIUTHCH:

Onepuposams NOHAMUAMU 2e0OMeMPUYECKUX pucyp;
paseHcmeo gueyp, pasuvie ueypwl, pa6eHCME0 MpeyeoibHUKOS,

NPUMEHSMb 2eoMempuyeckue Gaxmol 05 peuenus 3a0ay, 8 MoM Yucie, NPeonoaazaruux
HeCKOIbKO UA208 peuleHUs:, (hopmMyauposams 8 npoCmetiuux Ciyasx c6OUCmMad u npusHaKu
Ppueyp;

O00KA3bIBAMb 2e0MEMPUIECKUE VIMBEPHCOCHUSL: MEOPEMY O CYMMeE Yelo8 MmpeyeoibHUKA,
meopemy o0 COOMHOWIEHUS MeXHCOYy CMOPOHAMU U YelamMu mpey20NbHuKa (npsamvoe u
obpamuoe ymeepoiicoeHue), meopemy O CBOUCMBAX NPAMOY20TIbHbIX MPEY2ONbHUKOS
(npsAmMoy20nbHbIl  mpeyeonbhuk ¢ yenom 30°, npusHaku pageHcmea NpAMOY2OJlbHbIX
mpey2obHUKO8);

gnademsv CMAHOApMHOU Kiaccugukayuel mpey20lbHUKO8, UCNOIb308aMb CEOUCMBA
eeomempuieckux ¢ueyp 01a peulenus 3a0a4 NPAKMUYECKO20 Xapakmepa u 3a0ay U3
CMEIHCHBIX OUCYUNIUH,

U361€KAMb, UHMEPNPEMUPOBAmMs U Npeodpa308vleams UHDOPMAYUI0 O 2eOMEeMPUYECKUX
@ueypax, npedcmasieHHyI0 Ha Yepmextcax;

BLIYUCTIAM PACCMOANHU MENHCOY ueypamu; uzoopaicams mpey2oroHUKU no meKcmosomy
U CUMBOTIbHOMY ONUCAHUIO,
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® (CB000OHO Onepupo8amsb  YepPMENCHLIMU UHCMPYMEHMAMU 8  HECIONCHLIX — CAVUASX,
BbINOIHAMS NOCMPOEHUSL MPEY2ONbHUKOS, NPUMEHAMb OmOelbHble Memoobl NOCMPOeHUU
YUpKynem u TUHeuKol U nposooums npocmeriuiue uccie008aHus YUcia peueHull;

®  BLINOAHAMb NPOCMelulUe NOCMPOEHUsSL HA MECIHOCMU, He0OX00UMble 8 PedbHOU HCUSHU,

®  OyeHUBAMb PA3MeEPbl  PEalbHbIX  00BLEKMO8  OKpYHCarowe20 Mupa, uzobpaxcamo
MPey2oNbHUKU € NOMOWBIO NPOCMEUUUUX KOMNBIOMEPHBIX UHCTPYMEHMO.

IHoBTOpenue (7 4acoB)
IToBTOpenue. Pemenue 3anay.
HUTorosasi KOHTpPOJIbHAsA padoTa.

8 kiacc.
2 yaca B HeJieJI10, 68 yacoB 3a roa.

YeroipexyroibHuku (14 yacos)

MHOroyrojapHHUK, €ro J3JIEMEHTBl M €ro cBoucTBa. Jlomanas. Pacno3HaBaHHe HEKOTOPBIX
MHOTOYTOJIbHUKOB.  Bwinykivlie U HeBbINyKIble  MHO20Y20JbHUKU.  UeThIPeXyroJbHUKH.
[Tapamienorpamm, pomO, NPSAMOYTOJBHHK, KBajpar, Tpalelnus, paBHOOSAPEHHAs TpPAaIelus.
CBolicTBa U MPU3HAKK MapajienorpaMma, pomMOa, IpsIMOYroJibHUKa, KBajpara. OceBasi CHMMETPHS
reoMerpuueckux ¢uryp. LleHTpanbHas CHMMETPUS TEOMETPUUSCKUX QUTYP.

Kontpoabnas padora Nel mo teme «UeTbIpEXyroabHUKN»

IMocJie u3yvyeHUsi TeMbl YYeHUK HAYYHTCS

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSATUSMHU JOMaHasi, MHOTOYTOJIbHHUK, €r0 BEPUINHBI,
CME)KHBIE CTOPOHBI, TMaroHalu;

e m3BJICKaTh  HMHPOPMAIMIO O  TEOMETPUYECKHX  (urypax:  MHOTOYrOJbHHUKAX,
napajuieJiorpaMme, poMoOe, TPSMOYroJibHUKE, KBaJpaTe, TPAleluy, IPEJACTABICHHYIO Ha
4epTekax B IBHOM BHJIE;

® [PUMEHSATH JUIS PEIIeHUs 3a7ad reoMeTpudeckrue (HakThl, €CITU YCIOBHS HX MPUMEHEHUS
3aJlaHbl B IBHOU (opMe;

® CTpoUTh QUTYPY, CAMMETPUIHYIO TAaHHOU (PUTYpEe OTHOCHTEIHLHO OCH U TOYKH;

® pacrmo3HaBaTh JIBIKEHUE OOBEKTOB B OKPYXKAIOIIEM MHPE;

® pacrno3HaBaTh CHMMETPHUYHEIC (PUTYPHI B OKPYKAIOIIEM MHUPE;

IMocJie u3yvyeHUsi TeMbl YYEeHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS:

® npuMeHsmb 2eoMempuiecKkue gaxkmol OISl peuleHus 3a0a4, 8 MmoMm ducie, NPeonoracarouux
HEeCKONbKO UWA208 peuleHus;

® ¢opmynuposams 6 npocmeuux CIy4aax ceoucmea u npusHaKu guayp (napanienocspamma,
pomba, npAMOY20IbHUKA, K8Aopama, mpaneyuu, pasHobeopeHHol mpaneyuu),

®  00Ka3bl8AMb 20MEeMPUIecKUe YMEepHCOeHUs,

® grademv CMAHOAPMHOU Kldccuurayueli n10CKux Queyp,;

®  UCNONL308aMb CBOLICMBA 2eOMEeMmpUYecKux gueyp 0na peuienus 3a0ay NPaKMUYecKo2o
xapaxkmepa u 3a0ay U3 CMeHCHbIX OUCYUNTIUH,

®  onepuposamv NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

®  u38TEKAMb, UHMEPNPEMUPO8ams U Npeodpazoeviéams UHGOPMAyuIo 0 2eoMempuieckKux
Queypax, npedcmasneHHyro Ha YepmedHcax.

Iinomaas (14 yacon)

[TonsiTe o miom@Au TIOCKOW ¢urypsl u e€ cpoiictBax. M3mepenue rmiomaneid. EauHUIBI
n3Mmepenus miomanau. CpaBHEHHE W BBIYHCICHHE TUIOmManeid. MHCTpyMeHTHl i M3MEpEeHH U
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IIOCTPOCHUN; W3MEpPEHUEe U BblUUCICHUE Iomaned.  PopMmysbl IUIOMIAAM TPEYTrOJIbHUKA,
napajuiejorpaMmma M ero 4acTHsIx BunoB. Teopema [Tudaropa. [llkona Ilughazopa.

KonTposbHas pa6ora Ne2 no teme «ILnomaab»

ITocJie u3yvyeHus: TeMbl yYeHUK HAYUYHMTCS:

e BrINONHATH U3MEPEHUE TTUH, PACCTOSHUN, BEJIMYUH YTIIOB, C TOMOIIBIO HHCTPYMEHTOB JJIsI
WU3MEPEHUM JUIUH U YIJIOB;

® [pUMEHATH GOPMYIIBI IEPUMETPA, IUIOIIAIH;

e npumeHsaTh Teopemy Ilucdaropa, 06a3oBble TPUTOHOMETPHUYECKHE COOTHOILEHUS IS
BBIUMCJICHUS] JUIMH, PAcCTOSHUN, TIUIOIIAJCH, B MPOCTEHIINX CIy4yasX BBIUUCIATH
paccTOSTHUSL Ha MECTHOCTH B CTaHJAPTHBIX CUTYAIUSIX, IJIOMAJAH B MPOCTEHINNX CITydasXx,
MPUMEHSTH (POPMYIIBI B IPOCTEHIINX CUTYalUsIX B TOBCEIHEBHOM JKU3HH;

ITocJie u3y4yeHUs: TeMbl YYeHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

o npumensams meopemy llughazopa,

® npumeHsmMb Gopmynvl NAOWAOU NPU PeleHUU MHO20UWA208bIX 3a0ay, 8 KOMOPbIX He 6ce
OanHble NPeodCcmasienvl 18H0, a MpeOyIom bluUCIeHUL,
onepuposams Oonee WUPOKUM KOIULECMBOM (hOPMYL ONUHDL, HIOWAOU;
BLIYUCTAMb XAPAKMEPUCIMUKU KOMOUHAYUL hucyp (OKpYHICHOCIEN U MHO20Y201bHUKOB);
NpUMEeHAMb MmpucoHomempuyeckue hopmynsl 0l GbIYUCTIEHUL 8 OOJIee CIONCHBIX CTYUASX,
NPOBOOUMD BbIYUCTEHUS HA OCHOBE PABHOBEIUKOCMU U PABHOCOCMABIEHHOCTU,
Gopmynuposams 3a0ayu Ha 8bIYUCIEHUE OIUH, NIOWAOCl U Peulams Ux;
nPOBOOUMb USMEPEHUSI HA MECIMHOCTU,
NpUMEHAMb POpMYIbl NPU BLIYNUCTEHUSX 8 CMENCHBIX YUEOHbIX NpeoMemax, 8 oKpyicaroujeti
0elicmeumenbHOCmu.

IHopoOHbIe TpeyroabHuku (19 yacos)
IIponopyuonanvusie ompesxu, nooodbue gueyp. IlooobHvie mpeyeonvHuku. IIpusnaxu noooodus.
Cpenusis nuHUs TpeyroibHuka. Teopema @aneca. [lenenue ompeska 8 OAHHOM OMHOUIEHUU.
[Tonstue npeoGpazoBanus. IIpenctaBieHne O MeTaNnpeIMETHOM IOHATHH «IpeoOpa3oBaHUE».
Ilooobue. TpuroHoMmerpuueckue (QYHKIMM OCTPOrO yria B MPSMOYIOJbHOM TpPEYroJIbHUKE.
Brruncnenue 31€eMEHTOB TPEYTroJIbHUKOB € MCIOIb30BaHUEM TPUTOHOMETPUUECKUX COOTHOIIEHHH.
Buvioarowuecs mamemamuxu u ux éxnao 6 pazeumue Hayku. danec.
KonTposbnas padora Ne3 no teme «Ilogo0HbIe TPeyroJabHUKN»
Konrtposbnasi pabora Ned mo Teme «CoOOTHOIIGHMS MeEKAY CTOPOHAMH M YIVIAMH
NPSIMOYT0JIbHOTO TPEYT0JbHUKA)
ITocne u3ydyeHust TeMbl yYUeHHK HAYUYHTCS:
e ll3BiexkaTh MHGOPMAIMIO O TEOMETPUUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YEepTEKax B
SIBHOM BHJIE;
® [pPUMEHSATH JJS PelIeHus 3a7ad reoMeTpuyeckue (akThl, €CIU YCIOBHUS MX NPUMEHEHUs
3a/laHbl B IBHOU (hopMe;
e pemarh 33Ja4d Ha HaXOXKJEHHE TeOMETPUUYECKUX BEJIMYMH M0 00pa3iiaM WK alropuTMam;
®  JCNOJNIb30BaTh CBOMCTBA TIE€OMETPUYECKMX (UIyp Ul peIIeHUs THUIOBBIX 3374,
BO3HHUKAIOIINX B CUTYAIMIX TTOBCEIHEBHOM KHU3HHM, 337a4 MPAKTHUECKOTO COJCPKAHMUS;
e T[puMeHATh 0a30Bble TPUTOHOMETPUYECKHE COOTHOIIEHUS JJIsi BBIYUCIECHUS JUIMH,
PacCTOSIHUH, TUIONIaIeH B MPOCTENIINX CIydasx;
ITocse u3yvyeHust TeMbl Y4eHHK MOJYYHT BO3MOKHOCTh HAYUHTHCS:
onepuposams NOHAMUAMU. NOO0OUe hucyp, N000OHbIe hucypbl, NOOOOHBIE MPEY2O0NbHUKU,
UCNONIL3068aMb OMHOWLEHUSL Ol peUleHUs] 3A0aY, 8O3HUKAIOWUX 8 PeaNbHOU JHCUSHU,
npoBOOUMb BLIYUCTIEHUS HA MECIHOCIU,
APUMEHAMb  DOPMYIbL NPU BLIYUCTEHUAX 8 CMENCHBIX YUEOHbIX NPeOMemax, 8 OKpyxicarouel
0elicmeumenbHOCmu  RPUMEHAMb MpueoHomMempudeckue — QGopmyavl 01 BbIYUCTEHUL 8
bonee CIOANCHBIX CLYYAsIX.
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OxpyxHocThb (17 yacoB)

B3aumnoe pacrnonokeHue npsiMmoil u okpyxHoctd, KacarenbHas u cexywas K OKpYXKHOCTH, uX
ceoticmeéa. OKPYKHOCTb, €€ DJIEMEHTHl M CBOWCTBa. lLleHTpanpHble W BIHMCAHHBIC YTJIBI.
buccektpuca yrma m eé€ cpoiictBa. CepenMHHBIN NEPHEHAUKYISAP K OTpe3Ky. Brnucannesie u
OINMCAHHBIE OKPYKHOCTHU JJI1 TPEYTOJIbHUKOB, Yemblpéxy2onvhuxkos. Tpuccexyus yana.
KonTtpoabHnas padora Ne5 nmo teme «OKpPYKHOCTHY

Iocye n3yyeHust TeMbl y4eHUK HAYUYHTCS:

e OmnepupoBaTh Ha 0a30BOM YpPOBHE HOHSTHSIMH T€OMETPUYECKUX (UTYp: CcepeauHHBIN
NEPIEeHIUKYIAP K OTpPe3Ky, KacaTelbHas M ceKywas K OKPYKHOCTH, LIEHTPAJIbHBIE U
BIIMCAHHBIC YTIJIbl, BIUCAHHbIE M OIHUCAHHBIE OKPYKHOCTH JMJII TPEYTOJIbHUKOB H
yemovlpexy20/IbHUKOS;

e U3BJICKaTh MH(POPMAIIMIO O FEOMETPUYECKHX (PUTypax, MPEJCTABICHHYIO Ha 4YepTek)ax B
SIBHOM BU/IC;

® MPUMEHSTH AJS PelIeHUs 3a7ad reoMeTpuyeckue (hakThl, €CIU YCIOBHUS MX IMPUMEHEHUs
3aJlaHbl B IBHOU (opMme;

e pelaTh 33/1a4u Ha HAXOXKJICHHE F€OMETPUUYECKUX BEJIIMYMH 10 00pasliaM WK aJropuTMam;
UCIIONIb30BAaTh CBOMCTBA TEOMETPUYECCKMX (Uryp [UIsi pEHICHHs] THIIOBBIX 3ajad,
BO3HHUKAIOIIUX B CUTYAIMSIX [TOBCEIHEBHOM )XKU3HH, 3a/1a4 MPAKTUYECKOTO CO/IECPIKAHMUS,

Ilocye n3yvyeHust TeMbl y4eHUK MOJYYUT BO3MOKHOCTH HAYUHTHCH:

®  Xapakmepuzo8ams 3AUMHOE PACNONO0NCEHUE NPAMOU U OKPYICHOCMU, 08YX OKPYHCHOCMELL,

*  opmyruposams 6 npocmeriuiux CIy4anx c8oLUCmMea U NPUsHaKu gueyp,

®  00Ka3bI8AMb 2EOMEMPUUECKUE YMBEPHCOCHUS,

®  UCNONL308AMb CBOUCMBA 2eOMEMPUYECKUX Guayp Onsa peuwlenus 3a0ay NPaKmuyecKo2o
xapaxkmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.

IoBTOpeHue. (4 yaca)
IToBrOpenue. Pemenune 3anau.
HUTorosasi KOHTpPOJIbHAs padoTa.

9 kiacc.
2 yaca B HeJeJ10, 68 yacos 3a roa.

BekTopsl (8 yacoB)
[TonsiTe BekTOpa, NEUCTBUSL HaJ BEKTOPAaMH, HCIOIb30BaHUE BEKTOPOB B (u3uke. [lpumernenue
8eKMOPO8 0.5 peuleHUs NPOCMeUUx 2e0Mempu4ecKux 3a0au.
IHocse n3yvyeHust TeMbl y4eHUK HAYYHTCH:
e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSMU BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE
BEKTOpa Ha YHCJIO;
® JCIOJIb30BaTh BEKTOPHI JUIsl PEIICHHMs] MPOCTEUIIMX 3a/lad Ha OIpEAeNICeHHE CKOPOCTH
OTHOCHUTEIIbHOTO JIBUKEHUS;
ITocae H3YyYCHUHA TEMbI YYCHUK MOJYYUT BO3SMOKHOCTb HAYIUTHCH:
®  0onepuposamv NOHAMUIMU GEKMOP, CYMMA, PA3HOCMb 8eKMOPO8, NPOU3BedeHue 8eKmopa Ha
YUCTO0, Y2071 MeNHCOY 8EKMOPAMU; CKANAPHOE NPOU3BEOEHUE BEKMOPO8,
8bINOIHAMb 0CUCMBUSL HAO BeKMOPAMU (CNONCEHUe, blUUMAaHUe, YMHOMCeHUe Ha YUCTIO),
BbLIYUCTIAMY CKANAPHOE NpoU3sedeHue,
onpeoenams 8 NPOCMeNUUX CLYUasax Y2oi MeHcoy 6eKmopamu,
BbINONIHAMY PA3N0NCEHUE BEKMOPA HA COCMABNAIOWUE,
NPUMEHAMb NOTYYEHHble 3HAHUS 8 Pu3uKe;
NPUMEHAMb 8EKMOPbL O/ PeUleHUs 2e0MEeMPULECKUX 3a0aY HA 8bIYUCTEHUE ONUH, V2N08;
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UCNONIBb308aMb NOHSAMUSL BEKMOPO8 OISl peuleHus 3a0a4 no Qusuxe, ceocpagpuu u Opysum
VueOHbIM npeoMeman.

Metoa koopaunar (10 yacoB)

Pasznoocenue  eexmopa na cocmasnarowue. OCHOBHBIE TIOHATHS, KOOpPOUHAmMbL GeKmopa,
paccmosnue mexcoy moukamu. Koopounamer cepedunvl ompeska. Ypaenenus ¢ueyp. B3aumHoe
pacIoyIoKeHUe 08yx okpyoicHocmetl. Ilossnenue memooa KoopouHam, nO38ONAIOUE20 NEPesooUms
eeomempuueckue 00bekmvl Ha A3bIK aneebpel. P. [exapm. Ilpumepvl paznuunvix cucmem
KOOpOUHam.

KonTpoubnas padora Nel nmo teme «Bexkropbi»

ITociie u3y4yeHusi TeMbl yYCHUK HAYYHTCH:

OnepupoBarb Ha 0a30BOM YpOBHE IOHSATUSIMU BEKTOp, CyMMa BEKTOPOB, IIPOU3BE/IECHUE
BEKTOPA Ha YHUCJI0, KOOPJMHATHI Ha IJIOCKOCTH;

U3BJIEKaTh MH(OPMAIMIO O IeOMETPUYECKUX (Urypax, MPeiCTaBICHHYI0 Ha 4YepTexax B
SIBHOM BHJIE;

OPUMEHSTh JUIsl pelIeHUs 3a/lad FeOMETPUYECKHE (PaKThl, €CJIM YCIOBUS UX MPUMEHEHUS
3a/1aHbl B ABHOU (hopMe;

pelaTh 3aa4u Ha HaXOXKJICHUE T€OMETPUUYECKUX BEJIMYMH 0 00pa3liaM Wid ajlroputMam;
UCIOJIb30BaTh BEKTOPBl JJISI PEUICHUs MPOCTEHIIMX 3a7ay Ha OIpeesieHHe CKOPOCTU
OTHOCUTEJIPHOTO JIBJKEHUS OIpEAEsATh NPUOIMKEHHO KOOPAMHATHI TOYKM 1O €€
N300paKeHUI0 Ha KOOPIMHATHOM MJIIOCKOCTH;

ITocae H3YyYCHUHA TEMbI YYCHUK MOJYYUT BO3SMOKHOCTb HAYIUTHLCH:

Xapakmepuzoeamsv 63aUMHOE PACHOLONCEHUE NPIMOU U OKPYICHOCMU, O8YX OKPYICHOCMELL,
ONepupoBamv NOHAMUSIMU BEKMOP, CYMMA, PAZHOCHb GeKMOPO8, NPOU36eoeHUe 8eKmopa
HA YUCTO, Y20l MeNHCOY 8eKMOPaMU, CKAIAPHOE NPOoU3eedeHUe 86eKmMopos, KOOPOUHAMbl HA
NIOCKOCMU, KOOPOUHAMbI 8eKMOPA,

BbINOIHAMb OCUCMBUST HAO 6EKMOPAMU (CLOJICEHUE, GbIYUMAHUE, VMHOJICEHUE HA YUCIO),
BLIUUCTIAMb CKATSIPHOE NPOU3BedeHUe, ONpedeisimb 6 NPOCMetUX CryYasx yeoil MexHcoy
BEKMOpAMU,  BLINOJHAMb — DA3LONCEHUE BEeKMOpd HA  COCMAasiawue, NPUMEHsmMb
NOYYEeHHbLE 3HAHUSL 6 pusuKe;

NPUMEHAMb 8eKMOPbL OISl PEUEeHUs] 2eOMeMPUYECKUX 3a0ad HA BblYUCIeHUe ONIUH, Yello8;
UCNONB3068AMb NOHAMUSL BeKMOPOS8 O/ peuleHusi 3a0a4 no ¢usuxe, ceozpaguu u opyeum
VueOHbIM npeomemam;

onepupoBamv NOHAMUAMU 8EKMOP, CYMMA, PA3HOCMb 8eKMOPO8, NPOU3gedeHue 6eKmopa Ha
YUCn0, Y20l Medcoy BeKMOpPAMU, CKAISAPHOe Npou3gedeHue 6eKmopos, KOOPOUHAMbl HA
NIOCKOCMU, KOOPOUHAMbL 6EKMOPA,

BbINOIHAMb OelCMBUsL HAO 6eKMOPAMU (CLOJNCEHUe, 8bIYUMANUe, YMHONCEHUEe HA YUCTO0),
BbIUUCTAMb CKANAPHOE NpoussedeHue, onpeoeiams 68 NPOCMenuux Ciyyasx yeoi Mexcoy
8eKmopamiu,

BbINOIHAMb PA3NONCEHUE 6EKMOPA HA COCMABIAIOWUE

NPUMEHAMb NOTYYEeHHble 3HAHUS 6 (u3uKe,

NONb306AMBCA  POPMYIOU  BLIYUCTIEHUS. PACCMOAHUSL MEHCOY MOYKAMU NO U3BECHIHbIM
KOOpOUHamam,

UCNONb308aMb YPAGHEHUA uzyp OJisl peuieHus 3a0a4;

NPUMEHAMb EKMOPbI U KOOPOUHAMbL OJisL PEUUEHUS 2eOMEMPUYECKUX 3A0aY HA 8bIYUCTEHUE
OJlUH, YeN08;

UCNONb308aMb  NOHAMUSL BEKMOPO8 U KOOpOuHam OJid peuleHus 3a0ad no usuxe,
eeozpaghuu u opyaum yueOHviM npeomeman.
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CooTHOILIEHHE MeKIY CTOPOHAMU H YIJIaMHU TPeyroJbHUKA.
Ckansipaoe npousBenenne BeKTopoB (11 yacos)

Tpuconomempuueckue Gyukyuu mynozo yena. DopMynbl IUIOWAAN TPEYroilbHUKA, [eopema
cunycog. Teopema KocuHycos. BBIYUCIEHHE 3JEMEHTOB TPEYTOJIbHUKOB C HCIOJIb30BAHUEM
TPUTOHOMETPHUUECKUX COOTHOWEeHUH. CkansapHoe npoussedenue. Acmponomus u ceomempus. Ymo
u kax yswaau Amaxcazop, IOpamocgen u Apucmapx o pazmepax Jlymei, 3emau u Coanya.
Paccmosinus om 3emnu 0o Jlynot u Coanya. Mzmepernue paccmosnus om 3emau 0o Mapca.
KontposbHasi padora Ne2 mno Teme «CoOTHOIIEHHE MeXKAYy CTOPOHAMH M YyrjiaMu
TpeyrojbHuka. CKajsipHoe Npon3BeeHne BEKTOPOB)
IMocJie u3yvyeHUs: TeMbl YYeHUK HAYYHTCS

e [IpumensTs GopMyIbl IEPUMETPA, IOIIAIN;

® T[puMeHATh 0a30Bble TPUTOHOMETPUUECKHE COOTHOIIECHUS JJisi BBIYUCICHUS JUIMH,

pPacCTOAHMH, TJIONIAICH B IPOCTEHIINX CITyYasx;
® BBIYHCIATH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAILUSX, TUIOIIAU B MPOCTEUIIIHX
clrydasix,

® [pUMEHATH GOPMYIBI B IPOCTEHIIINX CUTYAIUSX B IOBCEAHEBHOMN KU3HU;
ITocJie u3yvyeHus: TeMbl YYeHUK MOJYYUT BO3MOKHOCTh HAYUHThCS:

®  npumeHsAmMb QOopMYIbL NAOWAOU NPU PeUeHUU MHO20ULA208bIX 3a0ald, 8 KOMOPbIX He 6ce
OanHble npeodCcmasienvl 610, a MpeoyIom 6blYUCIeHUL,
onepuposams 60Jiee WUPOKUM KOIULeCE80M opmyL ONUHbL, NIOWAOU
BLIYUCTIAIMb XAPAKMEPUCMUKY KOMOUHAYUU (huyp (OKPYHCHOCMEL U MHO20)20/IbHUKOS);
NPUMEHAMb MPUoOHOMempuieckue hopmynvl 0 bIYUCTEHULL 8 OOee CLONCHBIX CYUASX,
NPOBOOUMb BLIYUCTEHUS HA OCHOBE PABHOBEIUKOCMU U PABHOCOCMABIEHHOCMU
Gopmyauposams 3a0auu Ha 8bIYUCTEHUE OIUH, NIOWAOC U PeUlambs Ux;
NPOBOOUNMb BLIYUCTEHUS HA MECHHOCTIU,
NPUMEHAMb POPMYIbI NPU BLIYUCTIEHUAX 8 CMENHCHBIX YUeOHbIX npeoMemax, 8 OKpyicarowel
oelicmeumenbHOCMu.

JlinHa OKPYKHOCTH M IJIomaAb kKpyra (12 yacoB)

[IpaBuiibHBIE MHOTOYrOJBHUKU. BIHcCaHHBIE W ONUCAHHBIE OKPYKHOCTH UL NPABUTbHBIX
MHO20Y201bHUK0G. OKPYXKHOCTb, Kpyr. VX anemeHTsl U cBoiicTBa. DOpMyIbl AJIUHBI OKPYKHOCTH
u iomanu kpyra. Keaopamypa kpyea. Hcmopus uucna m. 3onomoe ceuenue. Ilocmpoenue
npasusibHblx MHO20Y20/IbHUKO6. Feomempuﬂ u ucxKyccmeo. FeOMempuquKue 3AKOHOMepHOoCmU
OKpYydIcalouje2o mupa.
KonTpoubsnas pabora Ne3 no teme «/[J1THHA OKPYKHOCTH M IJIOIIAAb KPYyra»
ITocsie u3yvyeHusi TeMbl yYeHUK HAYUYMTCSH:
e OmnepupoBaTb Ha 0a30BOM YpOBHE IOHATHUSMHM T'E€OMETPUYECKUX (QUIyp NpaBUIIbHbBIE
MHOTOYT'OJIbHUKH;
e u3BJIeKaTh MH(GOPMAIMIO O NEOMETPUYECKUX (QUrypax, MPEICTaBICHHYI0 Ha uyepTexax B
SIBHOM BUJIC,
® [IPUMEHATH JUIA PELICHHs 33aJad TeoMeTpuuyeckue (PakThl, eciid yCIOBUS UX NMPUMEHEHHUs
3aJaHbl B IBHOH opme;
® pCliaTh 3aa4YM Ha HAXOXACHHUEC TrCOMCTPUICCKHUX BECIIMYHUH I10 06pa3uaM HJIN aJITOPUTMaM;
®  [UCIIOJIb30BAaTh CBOMCTBA T€OMETPUUECKUX (UIyp M1 pElIeHUs TUIOBBIX 3ajad,
BO3HHKAIONIUX B CUTyallUAX HOBC@HHGBHOﬁ KHU3HHU, 3a1a4 ITPAKTUICCKOr'0 COACPKaHM,
® BBIYNCIATH PACCTOSHUS HA MECTHOCTHU B CTaHJAPTHBIX CUTYalUsX, IUIOIIAIN B IPOCTEUIINX
CIIy4asiX, IPUMEHATh (JOPMYJIbI B MPOCTEUIINX CUTYaLUAX B TIOBCETHEBHOM KU3HU;
ITocie u3ydyeHusi TeMbl y4eHUK MOJYYUT BO3MOKHOCTD HAYUYHThCSH:
® npuMeHAmb 2eoMempuieckue Gakmvl 015 peweHus 3a0ay, 8 mom Yucie, npeonoaazaruux
HeCKOIbKO WA208 PeUeHUs;
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*  chopmynuposams 6 npocmeuuiux CAY4asx CceoUcmea U NPUHAKU @ueyp, O00KA3bI8aAMb
eeomempuieckue YmeepicoeHus,

®  UCNONB308AMb CBOUCMBA 2€0OMEMPUYECKUX Queyp Oas peuweHus 3a0a4 NpaKmuieckKo2o
xapakmepa u 3a0a U3 CMeNCHbIX OUCYUNTIUH,

®  onepuposamv NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

®  u38IEKAMb, UHMEPNPEMUPOBAMb U NPeodPA308bl6ams UHDOPMAYUIO O 2e0MemPULECKUX
Queypax, npedcmasieHHyI0 Ha Yepmetcax;

*  ghopmynuposams 6 NPOCMEUWUX CYUASX CBOUCMEA U NPUSHAKU (ueyp;

® npumensimv, GOpmYyIbl NAOWAOU NPU PEUEHUU MHO2OULA208bIX 3A0ay, 8 KOMOPbLIX He 8Ce
O0amnHble NPeOCmagienvl 16H0, A MPeOyIOm GblYUCIeHUI,

® onepuposamv 0Oojee WUPOKUM KOAUYECMBOM (DOPMYNL ONUHbL, NIOWAOU BbIYUCTAMb

Xapakxmepucmuxku Komounayuii gueyp (OKpyscHocmetl U MHO20Y20IbHUKOB)

APUMEHAMb MPU2OHOMempuieckue opmynvl O bIYUCIEHUIL 8 O0ee CIONCHBIX CLYUAAX,

npPoB8OOUMb BbIYUCLEHUS HA OCHO8E PABHOBENUKOCMU U PABHOCOCMABIEHHOCTU,

npPoBOOUMb BLIYUCTICHUS HA MECIHOCIU,

NPUMEHAMb POPMYIbL NPU BLIYUCTIEHUAX 8 CMENHCHBIX YUeOHbIX npeoMemax, 8 OKpyicarowel

oelicmeumenbHoCmu.

JABuxenus (8 yacoB)
JBuxeHus. OceBasi u IEHTpalbHAs CHUMMETPHS, HOBOPOM U napanienvhsili NepeHoc
Kombunayuu osusicenuti na niockocmu u ux c0ucmaad.
KonTpoabsnas pa6ora Ne4 nmo teme «/IBuskeHu s
IMocJie u3yvyeHUsi TeMbl YYeHUK HAYYHTCS
e Ctpouth QUrypy, CHMMETPHUUHYIO IaHHOHW (PUType OTHOCUTENIBHO OCH U TOYKH;
® pacro3HaBaTh ABMKEHHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;
® pacmo3HaBaTh CHMMETPHUYHEIC (PUTYPHI B OKPYKAIOIIEM MHUPE;
IMocJie u3y4yeHUsi TeMbl YYEeHUK MOJYYHT BO3MOKHOCTH HAYUYHThCS:
® Onepupogamv NOHAMUEM OBUJCEHUS U 61dO0emb NPUEMAMU NOCMPOeHUs guayp ¢
UCNONIL30BAHUEM OBUNHCEHULL,
®  NpuMeHsAmb NOJYYEHHble 3HAHUSL U ONblM NOCMPOCHUL 6 CMENCHbIX npeomemax U 8
DEANbHBIX CUMYAYUSX OKPYAHCAIOUe20 MUpa,
®  NpuMeHsmb CBOUCMBA O0BUNCEHUN O]l NPOBeOeHUsT NPOCMetuux 000CHOBAHUL CBOUCME
Ppueyp;
®  NPUMEHAMb CBOUCMBA OBUNCEHULL 011 NOCMPOEHUN U 8bIYUCTIEHULL.

HauvanbHble cBefeHns U3 cTrepeomerpun (8 yacos)
[TnockocTs. MHo2oepanHux u e2o snemenmol. Hazeanus MHO202pAHHUKOB C PA3HBIM NOJIOHCEHUEM U
Konuwecmeom Zpaueti. [lepBUYHBIC TPEICTABICHUS O THUpPAMHUJE, NMapajulelienunee, Mpu3Me,
cdepe, mape, MWIMHIPE, KOHYCE, HX dJEMEHTaxX M MmpocTedmmx cBoicTBax. [IpencraBnenue o6
00béMe u ero cpoiicTBax. M3mepenne o0béMa. Enunaniiel uamepenus o0bEMOB. Yosoernue kyoa. I1.
@epma Apxumeo. [lnamon u Apucmomens. JI Diinep.
IMocJie u3yvyeHusi TeMbl YYeHUK HAYYHTCS
e OmnepupoBath Ha 6a30BOM YPOBHE MOHATHSIMHU '€OMETPUIECKHUX (QUTYD;
e m3BJICKaTh WH(MOPMAIHIO O TEOMETPUIECCKUX (UTYpax, MPEJCTABICHHYI0 HAa YepTekKax B
SIBHOM BUJIE;
® MPUMEHSTH IS PelIeHUs 3a7ad reoMeTpuyeckue (akThl, €CIU YCIOBHUS MX MPUMEHEHUS
3a/laHbl B IBHOU (hopMe;
® pemIaTh 3aJIaYM Ha HaX0XJICHUE TeOMETPUICCKUX BEITUYHH MO 00pa3iaM WITH aJiTOPHTMAaM;
® HCIOJNB30BaTh CBOWCTBA TEOMETPHUYSCKUX (GUTYp JUI pEIICHUS THUIOBBIX 3ajad,
BO3HUKAIOIIUX B CHTYAIMSIX ITOBCSTHEBHOM KH3HH, 33J1a4 MPAKTUICCKOTO COJICPIKAHHUS,
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e mpuMeHATh (QOopMynBl  IUIOMIAAM W O0BEMA, IUIOMIATUM TIOBEPXHOCTH OTACIBHBIX
MHOTOTPAaHHHUKOB MPHU BBIYUCIICHUSX, KOTJa BCE JaHHBIC UMEIOTCS B YCIIOBHH;

IMocse n3ydyeHusi TeMbl YYeHHK MOJYYHT BO3MOKHOCTh HAYYHTHCSI:
®  onepuposamv npedcmasieHuaMuy 0 OnuHe, nIoWaou, 00vEMe KaK 6eIudUHAMU,
®  1POBOOUMb NPOCMblE BLIYUCTIEHUS HA 00BEMHBIX MENax;
®  npumeHAmb QOpMYabl NIOWAOU, 00BEMA NPU PeueHUU MHO2OUAL08bIX 3A0aY, 8 KOMOPbIX

He 6ce OaHHble NPeOCmasieHbl A6HO, a MpebyIom GblYUCIEHUN, onepuposams Oolee
WUPOKUM KOIUHECMBOM (hopmyn niowaou, 00véma.

IHoBTOpenue. (11 yacos)

IToBTOpenue. Pemenue 3anay.
HUTorosasi KOHTpOJIbHasA padora.

KOHTPOJIb YPOBHA JOCTHKEHUSA

INJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS IMTPOT'PAMMBI

Ne ni/m \ Ha3BaHue KOHTPOJIbHOI PadoThI \ Jara
7 kJjacce

1 Kontponbnas pabota Nel no teme «HauanbHble reoMeTpuiecKue
CBEICHUSI.

2 KonTponbnas paborta No2 no teme «TpeyronbHuKm»

3 KonTponbnas padota Ne3 no teme «llapanienbHble npsiMble»

4 KonTponbnas padota Ne4 no teme «COOTHOILICHUS MEXTY
CTOPOHAMH U YIJIAMU TPEYTOJIbHUKAY

S) HToroBasi KOHTpoJIbHAs paboTa

8 kiace

1 KonTponbnas paborta Nel no teme «HeTbIpEXYTroIbHUKIY

2 KonTponbnas pabota Ne2 no reme «ILimomagsy»

3 KonTponbnas pabota Ne3 no reme «IlogoOHbIe TPEYrOIbHUKI

4 Kontposnbnas pabora No4 o reme «COOTHOIICHUS MEXKTY
CTOPOHAMH U YIJIAMH IPSIMOYTOJIBHOTO TPEYT OJIbHUKA

5 KontponbHas padora Ne5 o treme «OKpy>KHOCTbY

6 HToroBast KOHTpoJIbHAs paboTa

9 k1acc

1 KontponbHas pabora Nel o teme «BekTopb»

2 Kontponbnas padora No2 o reme «COOTHOIIIEHNE MEXKITY
CTOPOHAMH U YIVIaMHU TpeyroibHUKa. CKaIsIpHOE IPOU3BEIECHUE
BEKTOPOB»

3 Kontponbnas pabora Ne3 o teme «JliimHa OKpy>KHOCTH U
IUIOINAb Kpyray

4 Kontposbnas pabota No4 o reme «JIBuxeHUs»

5 HToroBas KOHTpOJbHAsA paboTa

KonTpoabHbie padoThl. 7 Kiaace

KonTpouabsnas padora Nel
Bapuanr I

I. Tpn touku B, C u D nexar va oanoi npsimoit. U3sectHo, uto
BD = 17 cM, DC=25 cm. Kakoii moxer GbiTb asiuna oTpeska BC?
2. Cymma Beprukanbubix yrioB MOE u DOC, 06pazoBaHHbIX
npu nepecedennd npsmeix MC n DE, pasna 204°. Haiiaute yroa

MOD.

3. C nomoublo TPaHCNOPTHPA HayepTHTE Yrod, paBHblii 78° W

[NpoBeiuTe 6MCC€KTPHC)’ CMEXHOro ¢ HHUM yrJaa. ‘
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Bapunaunr Il

I TEH TOYKH M, N u K nexat na ool upsimoii. MU3BecTHo, uto
MN=1‘o cM, NK=18 cm. Kakum moxer ObiTh paccrosinue MK?
2. Cymma Beprukanbubix yrios AOB u COD, o6pa3oBaHHbIX
npu nepeceueduu npsmoix AD u BC, pasna 108°. Haiigure yrou

BOD.
3. C moMOLIBbI0 TPAHCIIOPTUPA HAYEPTHUTE Yroi, paBHbid 132° u
pOBEINUTE OMCCEKTPUCY CMEKHOTO C HUM YTJIa.

Kontpoabnas paGora Ne 2 (1 u)

Bapuanrt I

I. Ha pucynke 35 orpesku AB u CD umeror o6yl cepeiniy
(). Jloxaxurte, uto £ DAO= £ CBO.

2. Jlyu AD — 6uccektpuca yraa A. Ha ctoponax yraa A orme-
qenbl To4kM B u C rtak, uto £LADB= £ZADC. [oxaxure, uTo

AB=AC.

3. Haueprure paBHOGeNPEHHbI! TPEYroJbHHUK ABC ¢ ocHOBaHH-
em BC. C moMoulblo UHPKYJSE U JHHEHAKH MpOBeAMTE MelnaHy BB,
k 6okoBo# cropone AC.

Bapunawurt Il

1. Ha pucynke 36 orpeaku ME n PK toukoi D penasitcsi moro-
sam. Jlokaxute, yto £ KMD = £ PED.

2. Ha croponax yraa D ormeuednl Toukh M w K Tak, uro
DM=DK. Touka P jexut BHyTpH yriaa D u PK=PM. Jokaxu-
te, yto Jyu DP — 6uccektpuca yriaa MDK.

3. Hauepture paBHoGeapeHHbll Tpeyrosibiuk ABC ¢ ocHoBaHu-
em AC u octpbiM yriiom B. C nomMoulblo UHPKYJISi W JIMHEHRKH 11pOBe-
JIMTEe BbICOTY M3 BepuiuHbl yraa A.

Bapuaut Il (ans 6ojiee MOArOTOBACHHBIX Y4aULHXCs)

1. Ha pucynke 37 npsimbie AB u CD nepecekaioTcs B TOuke E,
CE=BE, £C= 4B, AA, u» DD, — OGUCCEKTPUChl TPEYTOJbHHKOB
ACE u DBE. Nokaxurte, uto AA,=DD,.

2. Ha croponax yria A oTMedyeHbl TOUYKH B uw C Tak, uro
AB=AC. Touka M aexut BHyTpu yria A, u MB=MC. Ha ups-
moit AM oTmeuena Touka D Tak, uTo Touka M J€XKHUT MeX]y TOYKa-
M A n D. Ilokaxure, uto £ BMD= £ CMD.

3. Haueprute paBHOGeApeHHbIH TyNOyroJbHbl TPeyroJbHHK

ABC ¢ ocuoBandeM BC u ¢ TynbiM yrjom A, ¢ noMoubio LHPKyJs H

JIMHEHKH TMpoBeaHTE:

a) BbICOTY TpeyroJibHHKa ABC w3 Bepuiunbl yraa B;
6) MeaMaHy TpeyrojbHHUKa ABC k cropoxe AB;
B) GUCCEKTPHUCY TPeyrosbHUKa ABC yraa A.

M
C
A O D
B
D
P E
Puc. 35 Puc. 36 Puc. 37
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Koutpoabnasn pabora Ne 3 (I u)
Bapunant I
l. Orpeskn EF u PQ nepecekatrcsi B ux cepeaune M. Jlokau-
re, uto PE|QF.
2. Orpesok DM — 6uccekTpuca tpeyroabiuka CDE. Yepes Tou-
Ky M nposenena npamas, napaanesnbhas cropone CD u nepecekaio-

wast cropony DE B touke N. Haklinute yrabl tpeyronbuuka DMN,
ecan £ CDE =68°.

Bapuanr Il

1. Otpesku MN u EF nepecekaiotcsi B ux cepeanne P. Jlokaxu-
te, yto EN|MF.

2. Orpesok AD — Guccektpuca Tpeyronbinka ABC. Uepes Tou-
Ky D npoBejeHa npamas, napaJuienbias ctopose AB v nepecekato-
was cropony AC B Touke F. Haiinure yriel Tpeyrosbuuka ADF, ec-
an £ BAC=T2°.

Koutpoabnan pa6Gora Ne 4 (1 u)

Bapuauntr |

1. Ha pucyuke 84 ZLABE=104°, £DCF=76° AC=12 cwm.
Haipaure cropony AB tpeyrosbhuka ABC.

2. B tpeyrosnbiuke CDE Touka M jsexwut Ha cropose CE, npu-
veM £ CMD octpulit. Tokaxure, uto DE>DM.

3. IlepumeTp paBHOOGEAPEHHOr0 TYMOYrOJbHOIO TpeyroJibHHKa
pasen 45 ¢m, a oaHa U3 ero cTopoH Gouablie Apyroi Ha 9 cm. Hailau-
I'¢c CTOPOHBbI TPeyroJibHUKa.

Bapuant Il

. Ha pucynke 85 £ BAE=112°, £LDBF=68°, BC=9 cm.
Ha#iaure cropony AC tpeyroabiuka ABC.

2. B tpeyrosibiuke MNP rtouka K sexur Ha ctopone MN, npu-
vem Z NKP octpbiit. Jokaxure, uto KP<<MP.

3. OaHa W3 CTOPOH TYNOYrONbLHOrO paBHOGELPEHHOr0 TPeyroJib-
uka Ha 17 cm Menblie apyroid. Haiiaure cTopoHbl 3TOro Tpeyrodib-
IIMKa, €CJiM ero rnepuMmerp paBeH 77 cM.

KonTpoubnas padora NeS (1 )
Bapuanr 1

1. B octpoyronsaom Tpeyronbauke MNP Guccekrpuca yriia M nepecekaet BoicoTy NK B Touke O,
npuuéM OK=9 cm. Haiinute paccrosinue ot Touku O g0 npsimoit MN.

2. ITocTpoiiTe NpSMOYTOJIbHBIM TPEYTOJbHUK 110 TUIIOTEHY3€ U OCTPOMY YIJIy.

3. (Hononrnumenvroe 3adanue) C IOMOIIBIO UPKYIIS M JIMHERKU MOCTPOiTE yroi, paBHbiii 150°.

Bapwuanr |1
1. B npsimoyroneHOoM TpeyronsHuKe DCE mpsimbim yriiom C npoBeneHa 6uccekrpuca EF, mpuuém
FC=13 cm. Haiinute paccrosnue ot Touku F 1o npsmoii DE.

2. ITocTpoiiTe mpsIMOYTOJIbHBINA TPEYTOJIBHUK 10 KAaTETY U MPUIICKAIIEMY OCTPOMY YTIy.
*
3. (Jonoanumenvroe 3adanue) C IOMOMIBIO UPKYJIS U JTUHENKH TIOCTPOMTE yrou, paBHbii 105°,
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KonTposabHbie padoThl.
8 kiace

Koutpoabuas paGora Me 1 (1 u)

Bapuanr I

I. Huaronanu npsmoyronbinka ABCD nepecekaiotcss B Touke
O. Haiiaure yron mexay aumaronansmu, ecin Z ABO = 30°.

2. B napasnensorpamme KMNP nposejsena GuccekTpuca yria
MKP, xoropas nepecekaer cropony MN B touke E. a) Jlokaxure,
uto Tpeyroabuuk KME pasuoGenpennsiii. 6) Haitaute cropony KP,
ecii ME=10 cm, a nepumerp mnapaJJesorpamma paseH 52 CM.

Bapuaur Il

. Ouaronanu pom6a KMNP nepecekawrcs B Touke O. Haiigure
yribl Tpeyroabiuka KOM, ecau yron MNP pasen 80°.

2. Ha cropoue BC napaagenorpamma ABCD B3aTa TouKa
M rak, wto AB=BM. a) Jlokaxure, uto AM — 6uccekrpuca yraa
BAD. 6) Haiinure nepumerp napaasesorpamma, ecan CD =8 cwm,
CM=4 cwm.

Kontpoabnan padora Ne 2 (1 u)

Bapuant |
1. CMexHble CTOPOHbI NMapaJjenorpamma pasusl 32 cm v 26 M,
a oaun M3 ero yraos pasen 150°. Hadinure nuomanb napaJijeno-

rpamma. . L,
2. Maowans NpsaMOyroJbHoil Tpaneuuu pasia 120 cM, a ee Bbi-
cora pasHa 8 cm. Haiiiure BCe CTOPOHBI TpaileluH, €CiH OLHO H3
OCHOBaHMii Gosiblie apyroro Ha 6 cm. . .
3. Ha cropone AC nannoro tpeyrosbiuka ABC noctpoire T04Ky
D Tak, yTo6bl TJouaabL Tpeyroibhiika ABD cocraBuia oaHy TpeTb

naomanu TpeyroabHuka ABC.

Bapuanr Il
1. OnHa u3 AMaroHaJjel napaJnejorpamma siBJjsieTcs ero BbiCO-
Toit n paBHa 9 cM. HalianTe cToponbl 3TOT0 NapaJjesorpamma, eciu

2
ero nJjomans paia 108 cm”.
2. Haiaure naowaab tpaneuun ABCD ¢ ocuosanusimu AD w

BC, ecin AB=12 cm, BC=14 cm, AD=30 cwm, Z B=150°.

3. Ha nponosxenuu cropoubl KN paunoro tpeyrosibiuka KMN
nocTpoiiTe Touky P Tak, 4To0bl naowanb Tpeyrojibinka NMP Gbina
B JBAa pasa MeHblie IJOWAAH Tpeyrosbiuka KMN.

Koutpoabnas pa6ora Ne 3 (1 u)
Bapuaunrt 1

I. Ha pucynke 165 AB|CD. a) Hdokaxure, uro AOQ:0C—

=B0:0D. 6) Haiinure AB, ecam OD=15 cM, OB=9 cwm,
CD =25 cwm.

2. Haliaute otnowenue miowaneit Tpeyrospunkos ABC u KMN,
ecan AB=8 cm, BC=12 cm, AC=16 cM, KM =10 ¢cm, MN =15 cm,
NK=20 cwm.

Bapuanr II

I. Ha pucynke 166 MNIAC. a) Jlokaxure, uto AB-BN —
=CB-BM. 6) Haiinure MN, ecau AM=6 cM, BM=8 cwm,
AC=21 cwm.

2. Jlaubl croponbl Tpeyronbhukos PQR u ABC: PQ=16 cw,
QR=20 cm, PR=28 ¢cM u AB=12 cM, BC=15 cm, AC=21 cwm.
Haliaure ornowenne niouiageii sTHX TpeyrosibHUKOB.
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D [« A c
Puc. 165 Puc. 166

Koutpoabnas paGora 4 (1 u)

Bapuant |

I. B npsiMoyrosbHoM Tpeyrosbhuke ABC £ A=90°, AB=20 cwm,
sbicora AD pasna 12 cm. Haitaure AC u cos C.

2. Nluaronaab BD napaasenorpamma ABCD nepneHauKy.sipHa
k ctopone AD. Haiiaure naowanp napasnenorpamma ABCD, ecan
AB=12 cm, LA=4I".

Bapuant Il

1. Boicora BD npsamMoyrojbHOro TpeyrojbHUKa ABC paBna
94 cm u orcekaer orT runotedysbl AC O0Tpe3oK DC, paBHblH
I8 cm. Haitnure AB n cosA. '

9. Jluaronaab AC npamoyrosbuuka ABCD passa 3 cM M coCTaB-
asier co croponoit AD yroan B 37°. Haiiaure naoutaib npsmMoyroib:
nuka ABCD.

N

KonTpoabnas pa6ora Ne 5 (1 u)
Bapuanr |

I. Uepes TouKy A OKPYXHOCTH MpoBeeHbI anamerp AC wu nBe
xopabl AB w AD, paBuble paanycy 310i oKpyxHocT. Haiianre yribl
derbipexyrosabiuka ABCD wn rpanycubie mepwl ayr AB, BC, CD, AD.

2. OcHoBanne PaBHOGEAPEHHOTO TPEYroAbHHKA paBHo 18 cMm, a
GokoBasi ctopoHa pasHa 15 cm. Haiigure pas1ychl BHUCAHHOH B Tpe-
YFOJbHUK H ONHCAHHOH OKOJIO TPeYroJbHUKA OKPYKHOCTEH.

Bapuanrt Il

I. Orpesok BD — nnamerp okpyKHOCTH ¢ LenTpom O. Xopna
AC neswt nonosam paauyc OB n nepreHanKyaspHa K Hemy. Hai-
AMTE yriabl uerbipexyroiibHika ABCD w rpaaycubie mepnl ayr AB
BC, CD, AB. '

2. BpicoTa, npoBefeHHAas K OCHOBAHHIO PAaBHOOEAPEHHOrO Tpe-
yroiibHuKa, paBna 9 cm, a camo ocHoBanue pasno 24 cm. Haianre

Paanychbl BIIMCAHHOW B TPEyroJibHUK H OMMCAHHOH OKOJO TPEYroJib-
HHKa OKPYXKHOCTEH.

KonTpoJsbHbie padoThl.
9 kJ1acc

KourpoabHas pabGora Ne 1 (! u)

Bapunaunr |
- — — . 1 —
1. Haiinure KoopaAMHATH ¥ IJWHY BeKTOpa a, eciu a=—>0b +35¢

b{3; —2}, c{—6; 2}.

2. laubl KOOpAHHATH BeplinH TpeyrodbHuka ABC: A (—6; 1),
B(2; 4), C(2; —2). Jokaxure, uto TpeyroabHuk ABC paBHoGen-
PEHHBI, U HAlUTEe BLICOTY TPEYTOJbHHKA, NMPOBEAEHHYI0 U3 BepIlk-
Hbt A.

3. OkpyxHocTh 3aaana ypasuenweMm (x— 1Y+ y*=9. Hanuwn-
Te ypaBHeHHe NpPsIMOM, NMPOXoAsuledl yepe3 ee LEHTP W napaJJenb-
HOH OCH Op/HMHAT.

29



Bapuaur Il

~ 2 1

1. Haiigute KOOpAMHATBHI W ANHHY BekTopa b, ecan b= c—d

2{53}1 6), d{2; —2}.
. JlaHbl KOOpPAMHATHI BepUIMH 4YeTbipexyrojibHuka ABCD:
A(—6; 1), B(0; 5), C(6; —4), D (0; —8). dokaxute, uto ABCD —

’

(IpAMOYrOJbHHK, M HaiiHTe KOOPAMHATH TOUKH nepeceyeHHs ero
JHaroHanaex.

3. OxkpyXHOCTb 3a/1aHa yPaBHEHUEM (x+1)2+(y—2)2= 16. Ha-
AWiLUTe YpaBHeHHe NPAMON, MPOXOAsiLeH yepes ee UEHTD W Mapanr- -
JeJbHOR ocu abcumce.

Bapuant IlI
" —~ - 1=, =
|. HaiiguTe KOOpAMHATH W [JIHHY BeKTOpa C, €CJ c=—=m+n,

2
m{6; —2}, nil; —2}.

2. Jlanbi KOOPAMHATH BePUWHH TPeyroJbHAKA MPT: M(—4%; 3),
P(2; 7), T(8 —2). Lokaxure, uTO JaHHBIH TPEYTONbHHK MPSAMO-
yroAbHbli, W Hai1HTe PajUyC ONHCAHHOH OKOAO HEro oxgyxmocm.

3. OKpYXHOCTb 3a/1aHa yPaBHEHHEM (x—2)+(y+1)'=25. Ha-
nUIIHTe ypaBHEHHe NPSMOH, NPOXOAslledi uepe3 ee HEHTP M napai-
JIeJIbHOW OCH OpJAMHAT.

Bapuant IV
— = 1—.

1. Haiigure KOOpAMHATBHI M AJIHHY BEKTODA d, ecnu d=p—= 4,

p{2 3}, ¢19% =9

9. Jlanbl KOOpAMHATH TPeX BepLIMH MapaJjJenorpamma KLMN:
K (—4; 2), L(0; 5), M(12; 0). Hajigute KOOpAMHATH 4eTBEPTOH
BepUIHHb W NEPHMETP AaHHOTO NapaJienorpamma.

3. OKpYKHOCTb 33/laHa ypaBHEHHEM £4(y—1)=4. Hanuuu-
Te ypaBHeHue MPsMOH, NPOXOAsLLEH yepes ee UEHTP U Napasieis:
Ho#l ocu abcuuce.

Konrpoasnas paGora N 2 (1 u)
Bapuaunt I
1. Haiiaute yroa mexay Jydom OA W nosoXuTenbHOH nosy-
ocbio Ox, ecam A (—1; 3).
2. Pewwure Ttpeyroabuuk ABC, ecan £ B=30°, £C=105°
BC=3\/§ cM.

3. Haiinure kocunyc yraa M tpeyroabhuka KLM .
L(=2 4), M(2 0) ORI Sty Bamm S0 G

Bapunaur I1

1. Haitnnre yron mexay J

s yuom OB wu 5
ocblo Ox, ecan B(3; 3). ONQIRATOALHON. HOMLY-

2. Pemnre tpeyronbiuk BCD, ecan £ B=45°
’ o . ] A . 2
BC=\3 cm. .

3. Haiipure
B(0: 6) € gy cye yraa A wpeyronsinka ABC, ecnit 4 (3; 9).
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Bapuant Il

1. Haiigure yroa mexay aydom OC W TOJNOXKHTEJBbHOH noJy-
ocbio Ox, ecau C(\/S_; 1).

2. Peuwinre TtpeyrombHuk CDE, ecau £ C=60°, CD=8 am,
CE=5 am.

3. Hailante KOCHHYC yriia Mexxay BeKTOPAMH d U n=a — b, ecJiu
la| =4, |B]=3, a b=60".
Bapuaur IV

I. Hailpure yron mexay ayuom OD W 10JM0XKHTE/NbHOH noJYy-
ocbio Ox, ecan D(—2; 2).

2. Pewmure tpeyroabiuk DEF, ecaim DE=5 m, DF=8 wm,
EF=4 wm.

3. Haiinnre KocuHyc yraa Mexjay BeKTopamMu p=a-+b wu
A\

g=a—>b, eciin |a| =5, |5 =8, a b=60°.

Koutpoabnas paGora Ne 3 (1 u)
Bapunanr |

1. Tlepumerp npaBusibHOro TpeyrosibHuKa, BIMCAHHOIO B OKPY K-
HOCTb, paseH 45 cm. Haitaute cTOpoHy npaBMiibHOrO BOCHMUYIOJib-
HUKA, BITHCAHHOTO B Ty e OKPYXKHOCTb.

2. Haipure nuowanb Kpyra, ecjiu 10ulaab BIUCAHHOTO B orpa-
HHUMBAIOILYIO €ro OKPYXHOCTh KBaapaTa pasHa 72 am?

3. Hailanre nauny ayrun okpykHocTH paauyca 3 oM, ecau ee rpa-
AycHasa mepa pasHa 150°.

Bapuaur II

I. [TepuMeTp 1paBHALHOLO WECTHYrONbHUKA, BIHCAHHOIO B
OKpy»XHOCTh, paBeH 48 M. Haliante ctopony kBaaparta, BUCanHOro
B Ty XK€ OKPYXHOCTb.

2. Haiianre JiiMHY OKPYXXHOCTH, €CJH MJOULAAL BIHCAHHOTO B
Hee NPAaBHJIbHOTO IECTHYIOJIbHHKA paBHa 72\/3_ cm’,

3. Hafiaure nuiouiann KpyroBoro cekropa, ecjiu rpaycuas Mepa
ero ayru pasua 120°, a paanyc kpyra pasen 12 cwm.

Bapuaur III

I. TlepumeTp KBajpata, BIMCAHHOrO B OKPYMKHOCTD, paBeH
48 cm. Haiinure cTOpoHy npaBu/bHOrO NATHYTONLHHKA, BIHCAHHOTO
B Ty )€ OKPYXHOCTb.

2. Hailante nuouwajb Kosibila, OFpaHHYEHHOr0 ABYMS OKPYXHO-
CTSAIMM ¢ OGUIAM LEHTPOM M pajuycamH 3 cM u 7 CM.

3. Haitante naowann ¢urypel, orpannuennoii ayroi OKPYKHO-
CTH W CTATHBAIOLLEH ee XOpJOH, eC/H AJHHA XOpAbl paBHa 4 M, a
rpaayciasi mepa ayru passa 60°.

Kontpoannan pa6ora Ne 4 (1 u)

Bapwanr I

1. Jlana Tpaneuus ABCD. Iloctpoiite ¢purypy, Ha KOTOpylo 0TO-
Opaxaercs 3Ta Tpalleuus IpH cAuglMCTpvm OTHOCHTEJILHO TIPSIMOH,
s aueil 6G0KOBYIO CTOPOHY .
wllg?mﬂseloxpymnoz'rn c ugmpamu O, v O,, painycbl KOTOPbIX PaB-
Hbl, nepecekatorcs B Toukax M u N. Uepes touky M npoaeneu)a'npﬂ—
mas, napasaenabtas 0,0, u nepeceKaiolas OKPYKHOCTb C UCHTPOM
0, B Touke D. Mcnosnbaysi mapanneibHblil EPEHOC, 10KAXKHTE, UTO Ue-
Thipexyroabink OMDO, aBasietcsi napajnienorpammom.
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Bapunant Il

I. lana tpaneuuss ABCD. Ioctpoiite Urypy, Ha KOTOPYIO OTO-
GpakaeTcst 3Ta TPanenus NpH CHMMETPHH OTHOCHTENBHO TOUKH, SiB-
Agiolleiics cepeanHoit 60koBoii croponbl CD.

9. Jlan wectuyroabiuk A,AyA;AAsAg. Ero cTOpoHb A Ay n AAs,

AyA; n AsAg, AzAy n AgA| nonapHo paBHbl W napaagenabibl. Mcnonb3ys
llEH‘TpaJI‘bHle CHMMETPHIO, A0KAXHTE, 4YTO JHATOHAJH AA, AAs
AsA¢ NaHHOTO WECTHYrOJNbHUKA MepecekaioTcs B OMLHOHM TOYKe.

Bapuwant Il

1. Jlaua tpaneuus ABCD ¢ OCHOBaHHSIMH AD wn BC. TloctpoiiTe
$urypy, Ha KOTOpylo 0TOOpaxkaeTcs 3Ta Tpamneuns npH nosopore BO-
Kpyr Touku A Ha yroj, paBHbid yriay DAB, no 4acoBou uperKE.

9. Ha oanoit cropore yria XOY 0TA0XKEHbl OTPE3KH OA n g
a Ha APYroH CTOPOHE — OTPE3KH OM u ON Ttak, uto OM= L
ON = OB. Vicnionb3ys 0CeBYI0 CHMMETPHIO, IOKAXKHTE, 4TO TO4KA n;,-
peceuenusi oTpeakos MB u AN siexxuT Ha Guccektpuce yraa XOY.

Bapuant IV

{. Jlaua tpanenuss ABCD ¢ ocHOBaHHAAMH AD n BC. Tlocrpoiite
i aeTcsi 3Ta Tpaneuus Npu napanjiesb-
Gburypy, Ha KOTOpyio oToOpax p

Hom nepexoce na Bektop AD. i ‘ .

9. Ha 6GuccekTpuce BHEUHEro yraa npH BeplUIntie C TpeyrojibHu
ka ABC B3sta Touka M. Ucnosib3ysi 0ceByio CHMMETPHIO, L1OKAKHUTE,
yto AC4+CB<<AM+MB.

CHUCTEMA OIEHKHU JOCTUKEHUN OBYYAIOIIIUXCA

OcHoBHas 3a1a4a ¥ KpUTEPUI OIIEHKU — OBJIAJIEHWE CUCTEMOM yUeOHBIX JEHCTBUN C U3y4aeMbIM
y4eOHBIM MaTEPHATIOM.

Cucrema OLEHKM BKJIIOYaeT B ce0s BHYTPEHHIOW (OCYLIECTBISIEMYIO CaMOM IIKOJION) M
BHEIIIHIOO (OCYIIECTBIsIeMasl BHEIIHUMHU 110 OTHOIIEHUIO K IIKOJIE CIIy:KO0aMH).

JUis  OLIEHKM  HCIOJIb3yeTCs  NEepCOHU(PHUIMpOBaHHAs  HMHPOpManMss U aHOHHMMHas
(HenmepcoHU(UITUPOBAHHAsA).

[lepconnuuupoBaHHON OIEHKE MOJUIekKAT TOJIBKO METAalpeAMETHbBIE W IpeIMEeTHbIE
pe3yabTaThl U3 0J10Ka «BBIMTYCKHUK HAYUUTCSI.

OneHka JOCTHXKEHUH pealu3yeTcsi «METOJOM CIIOKEHHS», HpH KOTOpOM (UKCHpyeTcs
JIOCTUKEHUE ONIOPHOTO YPOBHS U €T0 MPEBBIIICHUE.

Jlis OoLleHMBaHUS MCIONB3YIOTCS: CTaHIAPTU3UPOBAaHHBIE NHCbMEHHBIE W YCTHbIE pPabOTHI,

MPOCKTHI, MPAKTUYECKHE padOThI, JabOpaTOpHBIE PabOThI, TECThI, 3aU€Thl, TBOPUYCCKHE PAOOTHI,
camMoaHaJn3, CaMOOIICHKA, HAOTFOCHHUS H TIP.

Tunel 3a1a0uil, KOTOPbIE HCHOJAb3YIOTCH 1JIA OLEHKHU JOCTHKEHH:
1o (bopMe OTBCTA: C 3aKPBITBIM OTBETOM U OTKPBITBIM OTBETOM;

M0 YPOBHIO TIPOBEPSIEMBIX 3HAHUM, YMEHUH, COcoOOB JecTBHil: 0a30BBII M TOBBIIICHHBIN
YPOBEHB;

M0 HWCIOJBb3yeMBbIM CpPEACTBaM: 3aJaHUs JJIs MHCbMEHHOW WM YCTHOW Oecellbl, NPaKTUYEeCKHUE
3a]aHUS,

1o (opMme NPOBEJCHUS: ISl HHIUBUAYATbHON HIIM TPYIIIOBOM paboThI.

32



HTorosas oneHka CKJIaALIBAETCA H3:

HAaKOIICHHBIX OIEHOK (XapaKTepu3ylOT TUHAMHUKY 00pa30BaTEIbHBIX JOCTH)KCHHUHN YJaIIuXCs);
OIICHKH 3a CTaHJapTU3UPOBAHHBIC HTOTOBBIE PAOOTHI (XapaKTEpHU3yIOT YpPOBEHb MPHUCBOCHUS
Croco0O0B JCHCTBUIA)

BHYTpeHHIOI0 CHCTeMY OI€eHKH Ha CTYIeHH OCHOBHOIO
KJ1acCu(pUIUPyeTCs CIASAYIOMMUM 00pa3oM M BKIIIOUYAST IPOLIECTYPHI:
HHIMBUAYAJbHBIE Pe3yJabTaThl y4Yalluxcs - B cdepe pa3BUTHA y HUX KOMIICTEHTHOCTHBIX
YMEHUI U HAaBBIKOB, BBISBIIIOTCS B X0JI€ IICUXO0JIOTO-TIEJarOTHYECKOT0 MOHUTOPHHTA;
npeIMeTHbIe Pe3yJbTaThl - PE3yJabTaThl, MOJYyYEHHBIC B IMPOILECCE OICHUBAHHS YYUTCISIMU
IIKOJIBl Ha IIPEIMETHOM YPOBHE;

BHYTPHIIKOJIbHBIE Pe3yJbTATbl - pPE3YyIbTAThl, IOJYYCHHbIE B XOJI€¢ aJIMHUHUCTPATUBHOTO
KOHTPOJISI, HITOTOBOM aTTECTAIIMU YYaIIUXCs (KOHTPOJIbHBIC PaOOThI, IPOMEKYTOUHBIC, HTOTOBBIC,
JIMarHOCTUYECKHE);

BHEIIKOJIbHbIE Pe3yJIbTAThI - PE3YJIbTAThl OJIMMITHA, KOHKYPCOB, COPEBHOBaHUH, KOH(DEpEHITNI
U T.IL.;

pe3yNbTaThl, MOJIYYCHHBIE B X0JI¢ He3aBMCHUMOM BHeIIHell OLEHKHU - Pe3yNbTaThl MOJTYyYCHHbIC B
xone T UA;

He()opMaTH30BaHHAsI OLIEHKA - TTOPT(HOIHO.

Jns onucaHus AOCTHKEHUH OOydaromuxcsl IeecooO0pa3HO yCTaHOBUTH CIEAYIOIIUE TSTh

odmero o0pa3zoBaHusi

YPOBHEM:
YpoBenn JlocTHKeHNe JIAHMPYEMBbIX pe3yJibTaTOB Ouenka
(oTrmeTKa)
ba3zosbIlit JEMOHCTPHPYET OCBOCHUE yUEOHBIX JIEHCTBUI C OMIOPHOU | «yJIOBJIETBOP
YPOBEHb cUCTeMOW 3HaHMM B pamMKax Juana3oHa (Kpyra) | UTEJIbHO»
JAOCTHKEHHM | BBIICJIEHHBIX 3a7ad. OBsiageHue 0a30BbIM  YpPOBHEM | (WJIM OTMETKa
71 ABJISICTCA JIOCTATOYHBIM JUI MPOAOJDKEHUs o0ydeHus Ha | «3», OTMeTKa
clenyromiel  crymeHd — oOpa3oBaHUs, HO HE IO | «3aU4TEHOY).
poUILHOMY HAalIPaBJICHUIO
IloBbIlIeHH | YCBOGHHE ONOPHOM CHUCTEMBl 3HAaHUM Ha YPOBHE | OLIEHKA
bIif yPOBEHb | OCO3HAHHOTO IPOU3BOJIBHOTO  OBJIAJCHHUS YYEOHBIMU | «XOPOIIO»
NEeUCTBUSAMH, JOCTAaTOYHBI O Kpyrosop, wmupora (uiau | (OTMETKa
n30MpaTeNnbHOCTH) MHTepecoB. Takue oOydaromuecs | «4»);
MOTYT OBITb BOBJIEUEHBI B MPOEKTHYIO JESATENbHOCTH IO
IpeIMeTy U COPUEHTUPOBAHBI HA IPOI0JDKEHHE 00yUeHHUSI
B CTapIIUX KJIaccax Mo JaHHOMY Ipouiio.
Boicokuii Bosee monHoe (10 CpaBHEHMIO C MPEBIAYIINM) YCBOEHHUE | OLIEHKA
YPOBEHb ONIOPHOM CHCTEMBl 3HAaHUH Ha YPOBHE OCO3HAHHOTO | «OTIMYHO
MPOU3BOJILHOTO  OBJIQZICHUs y4eOHBIMH JEWCTBUSAMMU, | (OTMETKA
JIOCTaTOYHBIM KPyro30p, MHUPOTa (MM U30UPATEILHOCTH) | «5»).
uHTepecoB. Takue oOyyaromuecss MOTyT ObITh BOBJICUEHBI
B TPOEKTHYIO  JIeATEIbHOCTh IO  TpPeaMeTy U
COPHEHTUPOBAHbI Ha MPOJOKEHHE 00YUYEHHUsS B CTapILIUX
KJIacCax Mo JIAHHOMY MPOdHITIO.
IMoHM:KeHH | OTCYTCTBHE CHCTEMAaTHYeCKOW 0a30BOH  MOJTrOTOBKH, | «HEYHOBJIETB
blif ypOBeHb | OOyJaloUMCSi HE OCBOEHO JlaXk€ U  IOJIOBUHBI | OPUTEIHHOY
IUIAHUPYEMBIX ~ pe3ylbTaToB,  KOTOpble  OCBauBaeT | (OTMETKa
OOJIBIIMHCTBO OOYYAIOIIUXCS, MMEIOTCS 3HAUYUTEIbHBIE | «2»)
npo6esbl B 3HAHUAX, JalibHEiee o0ydeHue 3aTpyaHEHO.
[Ipu sTom oOydaromuiics MOXKET BBINOJIHATH OTAEIbHBIC
3aJaHusl  TOBBIIIEHHOro ypoBHA. JlaHHasg  rTpymnma
oOyvaroruxcsi (B cpeagHeM B Xole  OOydeHHs
coctaBisitonas  okono  10%) Tpebyer crenuanbHON
JMarHOCTHKU 3aTpyAHEHHH B oOOydeHUHu, NpoOerIoB B
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CUCTEME 3HAHUM M OKa3aHWUM LIEJICHANPABIECHHON MOMOILIHU
B JJOCTM)KEHHUHU 6Aa30BOT0 YPOBHS

Huskui HAJIMYHME TOJIBKO OTIENIBHBIX (PparMEHTApHBIX 3HAHUHM MO | OIICHKA
YPOBEHb npeaMery,  JajbHeimee — oOydeHHE  MPAKTHYECKH | «IUIOXO»
HEBO3MOXXHO. TpeOyercs crenuaigpbHas TMOMOIIL HE | (OTMETKa
TOJIKO MO y4eOHOMY MpEeaMETy, HO U 10 (hOPMUPOBAHUIO | «1»)
MOTHBallMM K OOYYEHHWIO, pa3BUTHIO HHTEpeca K
n3y4yaeMon IpeMETHOU oOnacrtu, ITOHUMaHUIO
3HAYMMOCTH MPEIMETA I JKU3HU U JIP.

XapakTepucTuka unpoBoi oeHKH (0OTMETKH)

«5»  («OTJMYHO») —  ypOBEHb  BBINOJHEHHS  TpeOOBaHMM  3HAUUTEIBHO  BBILIE
YJIOBJIETBOPUTEIBHOIO: OTCYTCTBUE OLIMOOK KaK 10 TEKYIIEMY, TaK U MO MpeIblIylieMy yueOHOMY
Marepuaiy; He 0oJiee OTHOTO HEJ0YETa; JIOTHYHOCTD U TIOJTHOTA U3JI0KECHHUS.

«4» («X0pomIo») — YpPOBEHb BBIIOJHEHHUS TPEOOBAHUM BBILIE YIOBJIETBOPUTEIHHOIO:
MCIIOJIb30BAaHUE JIONOJHUTEIBHOTO MaTepualia, IMOJIHOTAa M JIOTUYHOCTh PACKPBITUS BOMPOCA;
CaMOCTOSITENIbHOCTh CY)KJIEHHUH, OTpakeHHe CBOET0 OTHOIIECHUS K IpeaMeTy oOcyxkaenus. Hanmnuue
OMMOOK W HEJOYETOB B KOJMYECTBEHHOM BBIPAKEHHH IO OTIEIBHBIM MPEIMETaM OTPaKACTCS B
JIOKaJIbHBIX aKTaX O TEKYILIEH U UTOroBoi (pyOexHOI) arrecTanuu 00y4aroluxcs.

«3» («yHOBJIETBOPUTEJIBLHO») — JIOCTATOYHBII MHUHHUMAJBHBIA  yYPOBEHb  BBIMOJHEHUS
TpeOOBaHUH, NPEABbABIAEMbIX K KOHKPETHON paboTe, OTAEIbHbIE HAPYLICHUs! JIOTUKU W3JI0XKEHUS
MaTepuaia; HEMOJIHOTa PacKpbITUs Bompoca. Hamuume ommOOK MU HEZOYETOB IO OTIEIBbHBIM
IpeIMeTaM B KOJIMYECTBEHHOM BBIPAXEHUM OTpaXKaeTcs B  JIOKAJIBHBIX aKTaX O TEKyIled M
UTOroBOM (pyOexHoi1) aTTecTaluu 00y4aroLUUXCsl.

«2» («1J10X0») — YPOBEHb BBINOJIHEHUS TPEOOBAHUIN HUXKE YJOBICTBOPUTEIBHOIO: HApyILIEHHE
JIOTUKH; HEINOJHOTAa, HEPacKpbITOCTh O0CYKIAEMOro BOIIPOCA, OTCYTCTBUE apryMEHTAaIMH 00
OLIMOOYHOCTh €€ OCHOBHBIX MOJIOKeHMH. Hamuume ommOOK M HEJI0YeTOB IO OTAEIbHBIM
npeIMeTaM B KOJUYECTBEHHOM BBIPAXEHUM OTPaXKaeTCs B JIOKAIbHBIX aKTaX O TEKyIlew u
UTOTOBOM (pyOexkHOIT) 00 arTecTaruu 00yJaromnxcs.

Kpurepun onenkn tecToB

B 3aBucumocTu oT BUJa 3aaHMsI UCIIONIB3YIOTCS pa3iIMuHble (OPMBbI OLICHUBAHMUSL.

3a Kax/10€ MPaBUIIBLHO BBINOJIHEHHOE 3a/1aHue O] JINTepoil A Hauucinsercs 1 Oam.

JluxoTomMuueckasi cucTemMa OLIEHWBAHUS MCIIONB3YETCs MPH MPOBEPKE OTAEIbHBIX 3aJaHUil
OTKPBITOM (hOPMBI C KpaTKUM OTBETOM M3 yacTH B. 3a kaxJ0e MpaBUWIIbHO BHINOJIHEHHOE 33JaHHe
nox nurepoi B Hauncnsercs ot 1 1o 4 6amioB, B 3aBUCUMOCTH OT THUIIA 3aJaHUSI.

Yacte C cOCTOMT U3 OJHOIO 33JaHUsl M MIpEACTaBisieT co00i HeOONBUIYI0 MHCbMEHHYIO
paboTy, BBINOJHSAEMYIO Ha OTIENbHOM JucTe Oymaru. OleHKa BBINOJHEHUS TaKUX 3aJaHHi
SBJISICTCA TOJIMTOMMUYECKONW. 3a KaKAbIH KpUTEpUil yualiuiicss mosiyyaeT Oajuibl, U3 KOTOPBIX
CKJIQJILIBACTCS] CYMMAapHBINA OaJl.

VYuyurenb MOXKET CTaBUTh OLEHKY 3a 3TO 3aJjaHHe, UCXOJs U3 TPAAULMUOHHON MATHOAIBHON
CUCTEMBI.

CucreMa OLIEHKHM TECTOB HE SIBJISETCA camolenblo. OHa JIMIIb OPUEHTUPYETCS HA CUCTEMY
oneHok 3aaanuil EI'D, ¢ TeM 4TOOBI YYEHHKH MOCTENEHHO NMPUBBIKIN K JIPYrod CHUCTEMEe OLEHKU
3HAaHMM W YMEHUH M TOHUMAJIM COOTBETCTBUE 3TOH OLEHKH OLIEHKE M0 TPaAULMOHHOM,
MATUOATUIBHON CHCTEME.

80% OT MakCUMaJIbHOW CYMMBI OaJlIIOB — OIIEHKA «5»;
60—80% — oreHka «4»;

40—60% — oreHKa «3»;

0—40% — omenka «2».
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Onucanne yueOHO-MeTOAMYECKOTO
U MATEePHAJILHO-TEXHUYECKOro o0ecneyeHusi 00pa3oBaTe/JIbHOM 1eATeJIbHOCTH

HopmaTtuBHbIe JOKYMEHTBI, TPOrPAMMHO-METOIUYECKOE 00ECIIeUeHUE, JIOKAIbHBIEC aKThl

1. degepanbHBlii TOCYAAPCTBEHHBIH 00pa30BaTENBHOIO CTAaHAAPTa OCHOBHOTO  OOIIETO
obpazoBanus (npukaz MunoOpHayku PD ot «17» nexabps 2010 roga Ne 1897) ¢ usmeHeHusIMHU
(mpuxa3 Munobpuayku PD ot «29» nexabpst 2014 roga Ne 1644);

2. IlpumepHas ocHOBHas  0Opa30BaTENBLHOW MPOrpaMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs
(pemenue ¢eaeparbHOro yueOHO-METOIUIECKOT0 OOBEIMHEHMSI 10 00IIeMy 00pa30BaHUIO OT «8»
ampesst 2015 roma Ne 1/15).

VY4ebHO-MeToIMUeCKHe MaTepHUabl
1. YMK
1.1 Teomerpusa. 7-9 xmaccel : y4eO. g oOmieoOpa3oBar. OpraHu3alMid ¢ OPUI. Ha JIEKTPOH.
Hocutene/ JI.C. Aranacsn, B.®. byry3os, C.b. Kagomies u ap.. — 3-e uzn. — M : Ilpocsenienue,
2014 — 384 c. : nu.
1.2 Uzyuenue reomerpuu B 7, 8, 9 xinaccax. Meroaudeckoe nocodue k yueOHHKy: Kuura s
yautensi/ JI.C. Aranacsn, B.®. Byry3os, I0.A. I'maskoB u ap. — 7-e m3a.- M. : IIpocBemienue,
2014.-255c. : un.
1.3. 1. 'eomerpus: pabouas terpans : 7 kin. / JI.C. Aranacsa, B.®. Byry3os, C.b. Kagomues u np..
— M : IIpocBemienue, 2014 — 64 c. : ui.
1.3.2. T'eomerpus: pabouas terpans : 8 ki. / JI.C. Aranacsu, B.®. Byry3os, C.b. Kagomues u np..
— M : IIpocBemienue, 2014 — 65 c. : ui.
1.3.3. T'eomerpus: pabouas terpans : 9 k. / JI.C. Aranacsu, B.®. Byry3os, C.b. Kagomues u np..
— M : IIpocBemienue, 2014 — 49 c. : un.

2. UadpopmManiioHHbIE UCTOYHUKH

2.1. http://fcior.edu.ru/ - enuHOE OKHO JOCTYyIA K 00pa30BaTEIbHBIM pecypcam [aata oOpalieHus:
17.06.2015]

2.2. http://school-collection.edu.ru — eaunas KoyIeKIus nU(POBLIX 00pa30BaTEIBHBIX PECYPCOB
[nata obpamenus: 17.06.2015]

2.3. http://www.fipi.ru/ - peaepanbHbIi HHCTUTYT NEIArOTHYECKUX U3MEPEHHIA: HOPMATHBHO-
npaBoBas 6a3za OI'D, oTKpbITHIM OaHK 3amanus OI'D (maremaruka) [1ara obpamenus: 17.06.2015]
2.4. http://alexlarin.net/ - napopmanronHas moaaepkka mpu moaroropke k OI'D o MaTeMaTHKe
[nata obpamenus: 17.06.2015]

2.5. http://sdamqia.ru/ - od6pa3oBarenbHbIi TOPTAN IS MOATOTOBKH K 9K3aMeHaM [1aTa oOpaIieHus:
17.06.2015]

3. YueOHo-npakTHYecKoe 000pya0BaHNE

3.1. AymuTopHast 10CKa ¢ MAarHUTHON TIOBEPXHOCTHIO 1 HAOOPOM MPHUCIIOCOONICHHH TSt KPETIIICHHUST
TabIHIL

3.2. KoMIJIeKT MTHCTPYMEHTOB KJIACCHBIX: JIMHEIKA, TpaHCTIOPTHP, YroiabHUK (30°, 60°), yronbHUK
(45°, 45°), uupkynb
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TemMaTnuyeckoe NIIAHNPOBaAHUE
c onpejejieHUEeM OCHOBHBIX BUI0B y4eOHOIi 1eATeJIbHOCTH

TemaTuueckoe IJIAHUPOBAHUE pEATU3YET IMOAXOJ K PACHpeAeTCHHI0 HM3y4aeMOro MaTepHuaia JIMHUH Y4eOHO-METOAWYECKHX KOMILJICKCOB
(YMK) «I'eometpusi» (aBTopsl: AtanacsH JI.C., byry3os B.®., Kagomies C.b. u ap.).

B TemarmueckoM MIaHUPOBAHUU Pa3/eiibl OCHOBHOTO COJCpXaHHUS Pa30UThl HAa y4eOHBIC TEMBbI B IOCIICIOBATEILHOCTH WX HM3yYEHUS IO
yueOHuKky ['eomerpus. 7-9 knaccel : yuel. 1t o0mieo0pa3oBar. opranusanuid ¢ npui. Ha anektpoH. Hocutene/ [JI.C. Aranacsu, B.®. byrysos, C.b.
Kamomues u np.]. — 3-e uzn. — M : [Ipoceemenue, 2014 — 383 c. : .

7 kaacce
Home | HaummenoBanue OcHOBHOE coziepKaHue Konu XapakTepucTUKa
p ri1aBbl/maparpad YECTB OCHOBHBIX BHJIOB YU€OHOH ACSATEIHHOCTH
IJ1aBBI a 0
/ 4acoB

napar

paga

I'maBa | HauanbHble reoMeTpUUECKUE CBEACHUS 13 OmnepupoBaTh Ha 06a30BOM ypOBHE MOHITHSIMH: TpsSMas, OTPE30K, Jyd,

I yroJj, NpSAMOW U TYHOW, OCTPBIN, Pa3BEPHYTHIA yroJ, rpaayc, rpaaycHas

1,2 IIpsamas u | 'eomerpudeckas ¢urypa. 3 Mepa yria, OHWcCeKTpuca yria  CMEXHbIe W BEpPTHKAJIbHBIC YIJIbI,
oTpe3ok. Jlyd u ®opmMupoBaHHE  PEICTABICHUH O NCPHCHAUKYIISIDHBIC MPSIMBIC, IICPICHIAUKYISIPHOCTh IPSIMBIX, YTJbI
yroi METANpPE/IMETHOM TOHATHH  «(Hrypay. MEXIy TpsIMBIMH, CEpeldHa OTpe3Ka; HW3BJIeKaTh WHGOPMAIUIO O

3 CpaBHeHue Touxa, mmHuA, OTPE3OK, mpAMas, Jyd, 1 | reomeTpuueckux (QHUrypax, NpEJCTABICHHYK) HAa YepPTeKaxX B SBHOM
OTPE3KOB p | TIOCKOCTE, yTOT, OnccexTpnca yria u et BUJIE; TIPUMEHATH JUIsl PEIICHUs 3a/ad TeoMeTpudeckue (akThl, €CIu
YIJIOB CBOHCTBA  BUARl  yrioB  [lomsrie YCIIOBHSI WX TPUMEHEHHUs 3aJlaHbl B SIBHOM (opMe; HCIIOIh30BaTh

BCIIMYMHBI. I[J'II/IHa. I/I3Mep€HI/Ie JJIMHBI. o

4,5 W3mepenue EMHUIB! W3MeperHs UHHbL Bemuumma 4 CBOICTBa TeOMETpUUYECKUX (uryp s pCI_LICHI:ISI TUIIOBBIX  3a1ad,
OTPE3KOB. yria. I'panycas Mepa yra. BO3HUKAIOIIMX B  CUTyalMUAX  NOBCEIHEBHOW  KU3HHU, 3a)1a:1
N3mepenne NHCTpYMEHTHI s M3MEpEHHUI, [PAKTUYECKOI0 COAEPIKAHUS; BBIIIOJHATE U3MEPEHUE JUIMH, PACCTOSHUM,
YIJIOB WM3MEpPEeHHE W BBIYHCIICHHE YTIIOB, JIHH BEJIMYUH VYIJIOB, C IMOMOIIBIO WUHCTPYMEHTOB [UIsI U3MEPEHUU UIUH U

6 [Mepnienaukynsap | (paccrosuii). [Ipsmoit YIOJL 3 VIJI0B; M300paykaTh TUIIOBBIC TUIOCKHWE (QUTYPHI OT PYKH U C TIOMOIIBIO
HbIE IPSIMBIE [lepnenaukynspHbie IpsIMBIE. HHCTPYMEHTOB; (OpPMYyJIHpPOBaTh M OOOCHOBBIBATH YTBEPXKICHUS O

Pemenue 3agau Ceoticmea u npusHaKu 1 CBOMCTBax CMEKHBIX U BEPTUKAJIBHBIX YIJIOB, O CBOMCTBE JIBYX MPAMBIX

KoHTtponbsHas pabora Ne Zepnendukyﬂ;lpHocmu. 1 MEePIEHIUKYISIPHBIX TpeThel. Onepuposams npedcmasieHusimu o OnuHe

1 OSHUKHOGEHUE — MAMEMAMUKy Kax KaK — 6eiuduHe;,  ONEpuposamv — NOHAMUAMU,  NEPREHOUKYISAPHOCIb
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Hayku, smanvsl €€ passumus. OcHogHble
paszdenvt mamemamuxu Om 3emiedenus
K 2ceomempuu «Havana» Eexiuoa.

NPAMBLX, V2Iibl MeNCOY NPAMBIMU.

I'maBa | TpeyroabHuku 17
1
1 ITepsoiii npusHak | TpeyroabHuku. CBOWMCTBa paBHBIX 3
paBeHCcTBa TPEYTOJIBbHUKOB. [Tpusnaku
TPEYrOJIbHUKOB | paBEHCTBA TPEYrOJIbHUKOB.
TeopeMsl. Jloka3aTenbeTBo.
[lepnenaukymsp K psIMOIA.
Haknonnas, mnpoekuus. Beicora,
MeJuaHa OuccekTpuca
2 Menunansl ’ . 3
6 A ’ TPEYrOJIbHUKA. PaBHOOEIpCHHBII
HUCCEKTPUCHl U 9
co p TPEYrOJIbHUK, €ero CBOMCTBA.
BBICOTHI .
PaBHOCTOpOHHMIT TPEYTOJIbHHUK.
yT
TPEYroJIbHUKA
PEYTO! — OKpyXHOCTb, €€ DJEMEHTbl U
3 Bropoii u Tperuii % 4
CBOICTBA. Ornpenenenue.
MPU3HAKU
p Yr1BepxkacHUS. I'eomerpuueckue
ABEHCTBA
P MOCTPOEHUS s WJUTIOCTpaIuu
TPEYTOJILHUKOB .
7] 3p T CBOICTB reOMETPUIECKHX (UTYP. 3
ajadn Ha NuCcTpymMeHTB IS TIOCTPOEHUM:
[IOCTpOCHAC UMPKYJb,  JHUHEHKa,  YrOJIbHHK.
Pemnrenne 3agau 3

OnepupoBath Ha 0a30BOM  ypOBHE TMOHATHUSAMU:
pPaBHOOEOPEHHBIH  TPEYroJbHHK, PAaBHOCTOPOHHUH  TPEYTOJIbHUK,
BEPILMHBI, CTOPOHBI,  Yrol M TMEPUMETP TPEYroJbHUKA, paBHbIC
TPEYroJbHUKH, MEAMaHa OWCCeKTpuca  BBICOTAa  TPEYTOJIbHUKA,
OKPYXXHOCTh,  IIGHTp  paguyc  XOopAa  JuaMeTp  OKPYXKHOCTH,
NEPIEHANKYIISAP K MPSAMON; U3BJIEKAaTh HHPOPMAIIHIO O TPEYTOJIbHUKAX H
OKPYKHOCTH, MPEACTABICHHYIO Ha YepTeKaX B SBHOM BHJE; IPUMEHSITh
JUIS pEeIICHUs] 3aJad TeOMETpHUYeCKHe (HaKThl, €CIM YCIOBHUSA HX
NPUMEHEHHUs 3aJlaHbl B SIBHOU (hopme; m300paxarh TPEYroJbHUKU U HX
DJIEMEHTHl OT PYKH ¥ C TIOMOIIBIO HMHCTPYMEHTOB; BBITOJIHSATH
MPOCTEHIINe MOCTPOCHHUS Ha MECTHOCTH, HEOOXOJUMbIE B pealibHOI
KU3HU; NPUMEHAMb 2eomempuyeckue akmoel 07 peulenus 3a0ay, 8
mom  uyucie,  NPeOnoad2AlOWUX  HECKOIbKO  WA208  peuleHus;
dopmynupoeams 68 npocmeuwiux CAy4asx —Cceoucmed U NpPUSHAKU
MPey2oNbHUKO8,  OOKA3blAMb  2eOMempuyecKue  YmeepHcOeHUs:
meopembl O NPUSHAKAX PABEHCMEA MPeEYy20IbHUKO8, Meopem)y O
NepneHouKyiape K Npsamot, meopemvl O C80Ucmee pagHOOeOpeHHO20
mpey2onbHUKa, 61a0embv CMaHOapmHolui Kraccuguxayuet
MPey2oNbHUKO8, UCNONb3068AMb CEOLUICEA 2eoMempuieckux gueyp 0

TPEYTOJIbHUK,
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Kontponbhas pabora No2

Ilpocmeriwue nocmpoenus yupkynem
u JIUHEUKOU: nocmpoeHue
buccekmpucol yena, nepneHoOuKyisapa
K NpAMOU, Y2ia, pagHo20 OAHHOM).

peuwleruss 3a0a4y NpaKmuiecko2o Xapakmepa u 3a0a4 U3 CMENCHbIX
OUCYUNIUH,  ONEPUPOBAMb  NOHAMUAMU — 2eOMempUudeckux  ueyp;
U361€KAMb, UHMEPNPEMmupo8ams U npeodopazoevleams UHGOPMayuo o
eeomempuieckux — Queypax,  npeoCmasieHHyl0 — Ha  Yepmedcax;
uz0bpasicame ceomempuieckue Quaypvl o MeKCmogoMy U CUMBOTbHOMY
ONUCAHUIO; CBODOOHO ONEPUPOBAMb YEPMENCHBIMU UHCMPYMEHMAMU 6
HECNOMNCHIX — CAYYASX;  GbINOJHAMb  NOCMPOCHUSL  MPEY2ONbHUKOS,
NPUMEHAMb OMOeIbHble MemoObl NOCMPOEHUU YUPKYIeM U JUHEUKOU U
npo6ooums npocmeluue UCCIe008aHUsT YUCLA PeUleHUll, GbINOIHAMb
npocmeuuiue NOCMPOEHUs HA MeCMHOCMU, HeoOX00uMbvle 6 pPeanbHOll
JICU3HU, OYEHUBAMDb PA3MeEPbL PeAibHbIX 00BEKMO08 OKPYICAIOUe20 MUpa,
uz0bpascams Munogvle NIOCKUe OUeYpbl ¢ NOMOWDBIO NPOCEUUUX
KOMNbIOMEPHLIX UHCIMPYMEHMOB

I'maBa | [lapamienpHble npsMbIe 11 | OnepupoBarh Ha 0a30BOM YpOBHE MOHATHAMU: apaIEIbHOCTh IPSIMBbIX,
11 HAKpECT JIEKalIUe, OHOCTOPOHHUE U COOTBETCTBEHHBIE YIJIbI, AaKCHOMBI
1 IIpu3naku [TapamenpHOCTB psiMBIX. [IpH3HaKK 3 reOMEeTpHH, TeopemMa oOpaTHas JaHHOM; MCIOJIb30BAaTh OTHOIIECHUS MJIS
NapaJuIeJIbHOCTH | M CBOMCTBA MapajuIEIbHBIX MPSIMBIX. pelleHus] MPOCTEHMIIMX 3aJa4, BO3HMKAIOIIMX B pEAJIbHON KHU3HU;
JIBYX TPSIMBIX AKCHOMBI. Axcuoma HCIIOJIb30BaTh CBOMCTBAa TeOMETpUuYecKUx ¢Guryp (mapamienbHbIX
2 Akcroma napannenvHocmu Eexnuda. Teopema, 5 OpSMBIX) JJIsl PelIeHUs] THUIIOBBIX 3a/1a4, BO3HUKAIOIIMX B CHUTYalUsX
napajuIeNIbHbIX oOpaTtHast maHHOM. JloKa3aTenbCTBO MOBCEIHEBHOM JKM3HMU, 3a/1a4 MPAKTUYECKOTO COACPKAHUS; Onepuposams
TPSIMBIX or npotusHoro. Ceolicmea u NOHAMUAMU NAPATNETbHOCb NPAMbIX.
Pemenue 3amay NPUHAKU NnepneHOUKYIAPHOCMU. 2
KontponbHas paGQTa Ne3 | Bvioarowuecss mamemamuku u ux 1
6K1a0 6  passumue HAYKU.
H. 1 Jlobauesckuii. Ucmopus namozo
nocmynama.
I'naBa | CooTHOomeHus: Mexmy cropoHamu wu  yrimamu | 20 | OnmepupoBath Ha 0a30BOM ypOBHE TMOHSATHAMHU: TIPSMOYTOJBHBIH,
\Y TpPEYroJbHUKA OCTPOYTOJIbHBIN, TYNOYTOJIbHBI  TPEYrOJbHUKH, BHEIIHUE  YIJIBI
1 Cymma yrioB | BHemHME — yribl  TpeyrosibHUKA. 2 TpEeyrojibHUKa, paBEeHCTBO (uryp, paBHble (UTYpPBI, PABEHCTBO
TpPEYroJabHUKA [IpssMOYrObHBINH, OCTPOYTOJBbHBIN, TPEYrOJIbHUKOB; TNPUMEHATh I pElIeHHd 3a7ad TE€OMETPUUYECKUE
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2 CootHomieHus
MEXTY
CTOPOHAMHU u
yriamu
TpeyrojbHUKa

Pemenne 3amau

KonTponbnas paborta N4

3 [TpsmMoyronbHbIE
TPEYrOJbHUKU

4 ITocTpoenue

TPEYroJibHUKA 110
TPEM dJIEMEHTaM

Pemenue 3agau

KonTtponbHas pabora Ne5

TYNOYTOJIBHBIN TPEYrOJIbHUKH.
PaBHOOEApEHHBII TPEYrOJbHUK, €TO0
IIPU3HAKH. Hepasenctso

TpeyroiabHuka. [Ipu3Haku paBeHCTBa
TpeyrojabHUKOB. PaccrosHue mexmy
ToukamMH. PaccTosiHME OT TOYKH 110
IIPSMOU. Paccmosanue — meoncoy
Gueypamu. Ilocmpoenue
Mpey2oIbHUKO8 N0 MPEM CIOPOHAM,
08YM CMOpPOHAM U YNy MeHcOoy
HUMU, cmopone u 08yMm
NPUNEHCAUUM K Hell Y2TLAM.

[EEN

dakThl, eciu YCIOBHS HX TPUMEHEHHs 3alaHbl B SBHOU (QopMme;
UCTIOJIb30BaTh CBOMCTBA T€OMETPUUECKUX (UTYP JUISl PEIICHHUS THIIOBBIX
3a/1a4, BO3HUKAIOUIMX B CHUTyallUsX IIOBCEIHEBHOM MKW3HM, 3a1ad
[IPAKTUYECKOIO COJIEp/KaHUS; U3BJIEKATh UHPOPMALIUIO 0
reoMeTpuyYecKux (urypax, MpeACTaBICHHYI0O Ha 4YepTekax B SBHOM
BUJIE; MHCIIOJIb30BAaTh OTHOLIEHMS Ul PELICHUs MPOCTEHIIMX 3ajaad,
BO3HHMKAKOIIUX B PpEAJIbHOW >KU3HU; BBINOJHATh HW3MEPEHUE JJIUH,
paccTosiHUuM, C IOMOIIBI0 HMHCTPYMEHTOB [UIsl HU3MEPEHUH JJIUH;
n300paxaTb  NPAMOYTOJNBHBIM,  OCTPOYrOJbHBIA,  TYIMOYTOJbHBIH
TPEYrOJAbHUKH, OT PYKH M C IOMOULIbIO MHCTPYMEHTOB; BBINOJHATH
MPOCTEHIINe TMOCTPOCHHUS Ha MECTHOCTH, HEOOXOJUMbIE B pealibHOI
KU3HU. Onepuposamv NOHAMUAMU 2eOMEeMPUYECKUX DUueyp, PABEHCMEBO
Queyp, pasHvle Queypsl, paseHcmMeo MpeyeoNbHUKOS, NPUMEHSMb
eeomempudeckue ¢akmel 0N pewleHus 3a0ay, 6 MOM Yucie,
Npeononazaruux HeckoIbKO WaA208 peuwleHus;, Gopmyiuposams 6
npocmeuwux Cayuasx ceoucmea U NpusHaku @ueyp;, 0O0Ka3vleamb
2eoMempuieckue — ymeepicoeHus:  meopemy 0  CyMMe  Yelos
MpPey2oNbHUKA, MeopemMy O COOMHOUEHUSI MeXHCOY CIOPOHAMU U Yelamu
MpeyeoNbHuUKa (npamoe u obpamuoe ymeepxcoeHue), meopemy o

ceolicmeax NPAMOY20IbHbIX mpey20bHUKO8 (npsamoy2onbHblil
mpeyeonvHux ¢ yenom 30° npusHaku pagencmed NpiMOyOIbHbIX
Mpey2oibHUKO8), enademov CMaHoOapmHoul Kraccuguxayuet

Mpey20bHUKO8, UCNOb308AMb CEOUCMBA 2e0MempUuieckux gueyp 0
pewieHusi 3a0a4 NPAaKmuyecKko2o Xxapakmepa U 3a0ay U3 CMENCHbIX
OUCYUNTUH,  U36IEKAMb, UHMEPNPEemuposams U npeoopaz0evleams
uHgopmayuro 0 2eomempudeckux @ueypax, npeocmasieHHyl0 Ha
uepmestcax; GblUUCIAMb PACCMOAHUSL MexcOy Quaypamu; uzoopaicamo
Mpey2oNbHUKU N0 MEKCMOBOMY U CUMBOIbHOMY ONUCAHUIO, C80000HO
onepupo8ams YepmeENCHLIMU UHCMPYMEHMAMU 6 HECIONCHBIX CLYYAsX;
BbINOIHAMbL  NOCMPOCHUST  MPEY2OTbHUKOS, NPUMEHAMb  OMmOelbHble
MemoObl NOCMPOeHUll YUPKYTIeM U JUHEUKOU U NPOo8OOUmsb npocmetiuiue
UCCNeO0B8AHUS YUCIA PeuleHUl];, 8bINOIHAMb NpoCmeliuue NOCMpPOeHUs Ha
MeCmMHOCMU, HeobX00UMble 8 DedlbHOU HCUSHU, OYEHUBAMb DA3Mepbl
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PeanbHbIX 00BLEKMO8 OKPYHCAIOWe20 MUpa, uzoopaxdcams mpeyorbHuKu
€ NOMOWBIO NPOCMEUUUX KOMNLIOMEPHBIX UHCIMPYMEHMOS.

[ToBTrOopenue. Pemenne 3agau. iToroBass KoHTposbHas paboTa 7
Hroro | 68
8 kirace
Home Haumenosanue OcHOBHOE coziepKaHue Ko XapakTepucTuKa
p rinasbl/maparpada 4YEeCTB OCHOBHBIX BHJIOB YU€OHOH ACSATEIHHOCTH
rIaBbl/ 0
Tapar 4acoB
pada
I'maBa | YeTbIpexyroJbHUKU 14 | OnepupoBaTh Ha 06a30BOM YPOBHE IOHATUAMHU JOMaHas, MHOTOYTOJIbHHK, €TI0
\V/ BEPIIMHBI, CMEXKHbIE CTOPOHBI, JHAroOHAM; W3BJIEKaTb HHYOPMALUIO O
1 MHOTOYTOIBHIKH MHOTOYTOJIbHUK, €ro 3J1EMEHTbI H ero 2 reOMETPUUECKUX (UIypax: MHOTOYrOJIbHUKAX, HapajienorpamMme, pomoe,
2 Tapamenorpamm u | CBoiicTea. Jlomanas. Pacriosnapanye 6 HpsIMOYTOJIbHUKE, KBajJpare, Tpaleluu, MpeJCTaBICHHYI0 Ha uepTekax B
TpaneIms HEKOTOPBIX MHOTOYTOJIBHUKOB. SBHOM BHJIE] NPUMCHATD JUIS PELICHHS 32121 TEOMETPHUCCKHE dbakTbl, ecru
3 TIpAMOYTOBHIK Buinykasie u HeBbINYKIbLE 7] YCHOBHA MX NPUMEHEHUS 33JaHbl B ABHOM dopme; cTpouth urypy,
> MHO20Y20NbHUKL. CHUMMETPHYHYIO JJaHHOW (DUrype OTHOCHUTENBLHO OCH M TOYKH; PaclO3HaBaTh
pomo, KBanpat YeTHIPeXyroMbHUKH. JABIKEHHE OOBEKTOB B OKPYXKAIOLIEM MHPE; PAcIO3HABATH CHMMETPHYHBIE
Pemenue 3amau [Tapajienorpamm, pomO, L (Gurypel B OKpYKalOLIEM MHDPE; NPUMEHAMb 2eomempuyeckue @axmol OJs
KonrponbHas pabora Nel NPSIMOYTOJIBHYK, KBAJPAT, TPamelys, 1 peuienus 3a0ay, 6 mom uucine, npeonoNa2aruux HeCKOIbKO U208 PeuleHus,;
paBHOGEIpeHHAs Tparewusl. gopmynuposams 6 npocmenuux CIyHAsAX CEOUCMBA U NPUSHAKU Queyp
CroiicTBa H IpH3HAKH (napannenocpamma, — pomba,  NPAMOY2ONbLHUKA, — K6aopama, — mpaneyuu,
apasIesorpamMmma, pom0a, pasHobeopenHol mpaneyuu); OOKA3bIEAMb 2eOMEMPUYEcKUe YMBEePHCOCHUsA,
PSAIMOYTONbHUKA, KBampata. Ocesas 6nademv CMAHOApmMHOU Kiaccugurayuell NIOCKUX @uayp, UCNOIb3068AMb
CHMMETpHSI T€OMETPHUCCKHX (HIyp. ceoticmeéa 2eomempuyeckux ¢uayp Ona peuieHus 3a0ay NpaKmuyecko2o
LleHTpasbHas CUMMeTpHs xapakmepa u 3a0a¥ U3 CMEICHbIX OUCYUNIUH, ONepupos8amsv NOHAMUAMU
reoMeTpHYECKUX PUIYp. eeomempudeckux — uayp; uzenekamv,  UHMEPNpemuposamsv U
npeobpazosuléams uHgopmayuio 0 2eoMempuieckux Queypax,
npeoCmaeieHHyI0 Ha Yepmedicax.
I'maBa | Ilmomans 14 | BemonHATh M3MEpPEHHE JUIMH, PACCTOSHUM, BEJIMYMH YIJIOB, C IIOMOUIBIO
VI MHCTPYMEHTOB JUIi M3MEpPEHHH JUIMH U YIJIOB; IPUMEHATh (HOPMYIIbI
1 TInomans [loHATHE O IUIOMATH IUIOCKOIA 2 nepuMmeTpa,  IUIOIAAM;  NpPUMEHATH  TeopeMy  Iludaropa,  Gasosble
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MHOTI'OYI'OJIbHHUKA

2 IInomanu
napajuiesiorpaMmma,
TpeyrojabHUKa
Tparnenuu

3 Teopema [Tudaropa

Pemenune 3agau

KonTponbnas padora No2

¢urypet u  e€  CcBOMCTBax.
N3amepenne momanei. EnuHuiibi
n3Meperus Iuiomanu. CpaBHEHHE

H BBIYHCJICHHUC ILTOIIACH.
HNucTpymeHTsl JUisi U3MEpeHuil u
TOCTPOECHUM; HU3MepeHue u
BBEIYHUCJIEHUE IUIOIIAICH.
DopMybl IIomaau
TPEYroJIbHHKA, Mapajiejorpamma

U €ro YacTHBIX BHJOB. Teopema
IIudaropa. Ilxona I[lugazopa.

N

TPUTOHOMETPUYECKHE COOTHOIIEHUS JUIsl BBIUMCIEHUS JUIMH, PAacCTOSHUM,
TUIOMIA/Iell B TMPOCTEUIINX CIydasX BBIYHCIATH PACCTOSHHS Ha MECTHOCTH B
CTaHJAPTHBIX CHUTyalMiX, IUIOMIAAM B TPOCTEHUIIHNX CIy4asX, MPUMEHSATbH
¢GopMynbl B MPOCTEHUIIMX CHUTyalUsSX B IOBCEJHEBHOM >KHU3HHW; NPUMEHAMb
meopemy Iugazopa, popmynvl niowaou npu peuteHuu MHO2OUA208bIX 3a0al, 8
KOMOpbIX He 6ce OaHHble NpeOCmasieHbl SI8HO, a mpedylom GblyucieHuUl,
onepuposamsv  601ee  UWUPOKUM KOIUYECBOM (DOPMYI  ONUHbL, NIOWAOU
BLIYUCTAMD — XAPAKMEPUCIMUKY — KoMOUHayuti  ueyp  (okpyscnocmel  u
MHO20Y20IbHUKOB) —~ NPUMEHAMb — mpucoHoMempuieckue  opmyavt  0is
BLIMUCAEHULL 8 DOJlee CNLOJNCHBIX CAYYASX, NPOBOOUMb BbIYUCIEHU HA OCHOGe
PABHOBEIUKOCIIU U PABHOCOCMABLEHHOCTHY,  (OPMYIUPOBAMb  3a0a4u  HA
8bIMUCAEHUE ONUH, nIowalel U pewlams UX, HPOBOOUMb GbIUUCIEHUS HA
MECmMHOCIU, NPUMEHAMb GOPpMYIbl NPU GbIYUCTEHUAX 8 CMENCHbIX YUYEOHbIX
npeomemax, 8 OKpyicaioujell 0eiucmeumerbHOCMU. .
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I'maBa | [TogoGHBIE TPEYTOIBHUKI 19 W3pnekats wHGOpPMAIMIO O TEOMETPUYECKHX (UTYpax, MPEACTABICHHYIO Ha
VII gepTekax B SIBHOM BHIE; NMPUMEHATH I pEIIeHHUA 3a7ad T€OMETPUYECKUE
1 OrnpeneneHue Iponopyuonansivie ompesku, 2 (haKThI, €CTIM yCIOBHA MX MPUMEHEHUS 3aJ]aHbl B IBHOW (OpMe; pemaTh 3a1aqu
TO0OHBIX nodobue puayp. Todobnbie Ha HaxOXIEHHE TeOMETPHUYECKHX BEJWYHMH MO o0pa3laM WIH alIropuTMam;
TPEYTrOIBHIKOB mpeyzonsruxu. Hpusnaku nodobus. UCIIONIb30BaTh CBOMCTBA FEOMETPHYECKHIX (bufyp JUISL PEILIeHNs] TUTIOBBIX 33714,
2 [Mpusnaku tnomobust | CpenHsis  NUHUA — TPEYTrOJIbHUKA. 5 BO3HHMKAIOIINX B CHUTYyaLUsIX IOBCETHEBHOM JKHM3HHM, 3alad IPaKTUYECKOrO
TPEYTOIBHIKOB Teopema @aneca. [lenenue ompeska & COJIepKaHusl; MPUMEHSITh 6a30131)1“e TPHTOHOMETPHMECKHE COOTHOLICHHA IS
KoHTpoubHas pabota Ne3 dannom  omnowenuy.  TloHsTHe 1 BBIYUCIICHHUSI JUIMH, PACCTOSIHWH, TUIomaneil B TPOCTEHIIUX — Cydasx;
3 TpuMeHeHue npeobpasoanms. 1IpejcTaBicHue o 7 Onepuposamv NOHAMUAMU: N000Oue Gueyp, nodobHvle ¢hueypsl, No00OHbLE
110100Hs K | MeTanpesMeTHOM HOHSTHH MPEY2OTLHUKI, UCNOT306ANb OMHOWEHUA 0J1s peuleHus 3a0ay, 603HUKAIOUWUX
JIOKA3aTeNbCTRY «IIpeodpa3soBaHUey. TIooobue. 6 PeanbHOU JICUZHU, NPOBOOUMb BLIYUCTEHUS. HA MECMHOCMU, npUMEHSMY
TeopeM W pelreHmio | TPUrOHOMETpHYECKHE dyHKIMHI (i)O{?Mlebl npU BLIYUCTEHUAX 8 CMENCHBIX YUeOHbIX NpeoMemax, 8 oKpyscaoujell
a4 OCTPOTO yIriia B MPSIMOYTOIBHOM O0eliCmBUMEeNbHOCMU ~ NPUMEHAMb  MPUSOHOMEMPUYECKUe dopmynvl  ona
4 COOTHOMICHNS TPEYroIbHUKE. BuIunciienme 3 BLIYUCTICHULL 8 DOJIee CIONHCHBIX CTYUASIX.
MEXJy CTOpOHAaMH M | JIEMCHTOB TPEYTOJIHHUKOB c
yriaMu HUCIIOJIB30BaAaHUEM
TIPSIMOYTOJIEHOTO TPUTOHOMETPUYECKUX COOTHOIICHHI.
TPEeyroabHIKA Buioarowueca mamemamuxu u - ux
KoHTpoibHas pabota Ned 6K1a0 8 pazeumue Hayku. Panec. 1
I'maBa | OkpyXHOCTh 17
VI
1 Kacarenbhas K | B3aumHoe pacnonoxenue npsMon u 3 OnepupoBath Ha 0a30BOM YypOBHE MOHATHAMU TE€OMETPUYECKHX QUTYP
OKPY>KHOCTH OKPYKHOCTH, Kacarenbhas u (cepeHHBIA TEPHNEHIUKYISIP K OTpPe3Ky, KacaTelbHas W cekywas K
2 LentpanbsHble U | cexywas K  OKPYXKHOCTH,  UX 4 OKDPY>KHOCTH, LEHTPAJIbHBIC W BIIMCAHHBIC YIJbl, BIOMCAHHBIE W ONKCAHHBIC
BITMCAHHBIE YTIIBI ceoticmaa. OKpy>XHOCTb, ee OKPY>KHOCTH JJISl TPEYTrOJbHUKOB U  YEMbIPexy2oabHUKO8); H3BIIEKATbH
3 Yernipe JJIEMEHTHI M CBOWCTBA. LleHTpasbHbIe 3 WHPOPMAITUIO O TEOMETPUYECKUX (UTypax, MPEJICTABICHHYI0 Ha YepTEekKaxX B
3aMevaTeNbHbIE W BIMCaHHBIE YIJbl. buccekrpuca SBHOM BH[E; INPUMEHATH IJISl PELICHUs 3ajad reoMeTpHyecKue (DaKThl, eclii
TOYKH TPEYrojbHUKa | yraa u e€ cpoicrBa. CepeauHHBIN YCIIOBHSL MX TNPUMEHEHHs 3aJaHbl B SIBHOM QopmMe; pemarb 3aJadyd Ha
4 Brucannas u | TIePIEHAUKYIISIP K OTPE3KY. 4 HaXOXXJCHUE TEOMETPHUUECKHX BEIIMYMH 10 00pasaM WIH aIrOpUTMaM;
OnMcaHHas Briucannsie 17§ OTIMCaHHbIC UCTIOJIb30BaTh CBOMCTBA FeOMETPHUYECKIX (DUTYP JUIS PEIlICHHs] TUTIOBBIX 3ajad,
OKPYKHOCTH OKPY>KHOCTH UISI  TPEYTOJIbHUKOB, BO3HHMKAIOIINX B CHUTyalUUsX IOBCEIHEBHON JXHM3HHM, 3a7ad MPaKTUIECKOTO
Pemienmue 3a1a4 4emblpEX)20bHUKOB. Tpuccexyus 2 CONEP)KaHUS; XAPAKMepu308ams  63aUMHOE  DPACNONONCEHUe NpaMou U
KontpounsHas pabora Ne 5 yena 1 OKPYIHCHOCTU, O8YX OKPYICHOCHEN, (DOPMYIUPOBAMb 6 NPOCMENMUX CIYHAsIX

ceolicmea U npusHaxu uayp, 00KA3vbleams 2eoMempuieckue YmeepiucOeHus,
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UCNONIb308AMb  COUCMBA  2COMEMPUYECKUX @uayp 0N  peueHus 3a0ay
NPAKMU4eCcKo20 XapaKmepa u 3a0ay U3 CMeHCHbIX OUCYUNIUH
[loBTOpenne. Pemenne 3amad. MtoroBast KOHTpoIbHAS paboTa 4
Hrtoro | 68
9 ki1acc
Howme HaumenoBanue OcHoOBHOE coJiep>KaHne Kon XapakTepucTuKa
p riaBbl/ maparpada nyec OCHOBHBIX BUJIOB YU€OHO IeATEIbHOCTH
TJ1aBBI TBO
/ 94aco
napar B
pada
I'maBa | Bextopsl 8 OnepupoBate Ha 0a30BOM YPOBHE MOHATHSAMU BEKTOP, CyMMa BEKTODPOB,
I X MPOU3BEACHNEC BEKTOpA HA 4YHMCJIO, HWCIIOJL30BaTh BEKTOPHI JJIS PCEIICHUS
1 TloHsITHE BEKTOpa TIOHATHE BeKTOpa, ACHCTBHS  Hal 2 NPOCTEHIINX 3a]lad Ha OIpeJeSIeHHEe CKOPOCTH OTHOCHTENBHOTO JIBHIKEHUS,
) CIIOKeHIe 1 BLrAUTanme | BEKTOpaMH, HCIIONE30BAHHE 3 onepuposams NOHAMUSAMU BEKMOP, CYMMA, PA3HOCMb 8eKMOPO8, NPOU3BeOeHUe
BEKTOPOB BEKTOpOB B (usuke. [Ipumenenue 6eKmopa na ucno, yeon MedHcOy  8eKmopamu,; CKaiApHoe NpouzseoeHue
3 VMHOKCHHE BeKTOpa Ha | 6EKMopos o pewenus 3 6EKMOPO8; GbINOMHAMYb OCUCMEUs HAO BeKMOpaMu (ClodceHue, bluumanue,
uncro. TpumeHenme npocmeiiuiux 2eomemputeckux ymnosicenue na YUCNI0), BBIMUCTAMb CKATAPHOE NPOU3eoeHue, onpeoensims 6
BEKTOPOB K PEIICHUIO 3a0au. NPOCMENWUX CIy4asx Yol Mexdcoy 6eKmopamy, 6blNOJHAMb PA3L0NCeHUe
sanau 6ekmopa Ha cocmagiawue, NPUMEHAMb NOJYYeHHble 3HAHUA 6 qu3uKe;
NPUMEHAMb 8eKMOPbl OISl PeUleHUs 2eOMempuyeckux 3a0ay Ha 6bl4ucieHue
()JZMH, Y2l086, UCnOo1b306ANtb NOHAMUSL 6EKNOPOE aﬂ}l peuteHus 3a0a4 no d)MS’MKe,
eeocpadpuu  u Opyeum yueOHbIM NpeoMemam NpUMeHAmMb 6eKmOopbl U
KOOPOUHAMbL 0I5l peUleHUsl 2e0MeMPUYecKUX 3a0ay Ha BbIYUCTIeHUe ONUH, Y2ll08;
UCno1b306antb NOHAMUA B€KNMOpPO6 U KOOp()MH(,Zm aﬂ}l peuteHus 3(1()(1% no
Puzuxe, 2eocpaguu u Opyeum yuebHbiM npeomemam
I'maBa | Meron koopauHar 10 | OmepupoBarh Ha 0a30BOM ypOBHE TMOHSTHSIMH BEKTOp, CyMMa BEKTOPOB,
x IMPOU3BCACHUEC BCKTOpAa Ha 4YHCJIIO, KOOpAWHATHBI Ha IIJIOCKOCTH; H3BJICKATbH
1 KoopauHats! BekTOpa | Pasnoocenue éexmopa  Ha 2 UH(OPMALIMIO O TEOMETPUYECKUX (Urypax, MPEICTABICHHYI0 Ha YepTekKax B
2 Tpocreiimme 3a1a4u cocmasnsiowue. OCHOBHEIE 2 SABHOM BHJE; NPUMEHATH JIS PEIICHUS 331131‘11 reoMeTpuyeckue (hakThbl, ecIu
yCIoBUsA HX NPHUMCEHCHHUA 3adaHbl B SABHOU (I)OPMC; peuiath 3aJgadyd Ha
B KOOpAMWHATAX HIOHATHS, KOOPOUHAMbL 8eKMOpA, )
HaXOXKACHUE TCOMETPUUECKMX BEJIMYMH IO o0pasnaM WIH aIrOpuTMaM;
3 YpaBHeHHe paccmosiHue MexHcoy MmouKamu. 3
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OKPYXHOCTH U
IPsIMOI

Penrenue 3amau

Konrponsnas padora Ne 1

Koopounamot cepeounbl

ompe3sKa. Ypaenenus ueyp.
B3aumnoe pacrmonioxeHue 08yx
OKpYIHCHOCTME. llosasnenue
memood KoopouHam,
NO360JIA10We20 nepegooums
eeomempuieckue 00beKmvl Ha
a3vlk - aneedpvl.  P.  [exapm.

Ilpumepvl  pazniuunvix — cucmem
KOOpOUHam.

WCITIOJIb30BaTh BEKTOPBHI JJIsl PELICHUS] MPOCTEHIIMX 3aJad Ha OINpeesieHHUe
CKOPOCTH OTHOCHTEIBHOTO JIBIDKCHHUS ONPENEINTh MPUOIKEHHO KOOPIMHATHI
TOYKH TI0 €€ M300pa)KeHHI0 HAa KOOPAMHATHOW IUIOCKOCTH; XApaKmepu3o8ambs
63AUMHOE PACNONIOJNCEHUE NPAMOU U OKPYIUCHOCHU, OB8YX OKPYICHOCHEU,
onepuposamsv NOHAMUAMU GEKMOP, CYMMA, PA3HOCMb 8EKIMOPOS, NPOU3GeoeHUe
6EKMOpa HA HUCHO, Y201 MexHcOy BeKMOpaMU, CKANAPHOe npoussedenue
6eKMopos, KOOPOUHAMbL HA NAOCKOCMU, KOOPOUHAMbL 8EKMOPA; 6bINOJHAMb
oelicmeuss Ha0 GeKmopamu (Clodcenue, Goluumanue, YMHONCEHUEe HA HUCIO0),
BbIYUCTAMG CKATAPHOE NPOU3EEOEHUe, ONPeOeNsimb 8 NPOCMeUUUX CLYHASX Y20
MedHcOy BeKmopamu, 6bINOIHAMb PA3IONCEHUe 6eKmopa HA cocmasiaouue,
NPUMEHAMb NOTYYEeHHble SHAHUA 8 U3UKe, NPUMEHAMb 6eKMOPblL 0/ PeuleHUs.
2eoMempudeckux 3a0a4 Ha bluuUcieHue ONUH, Y2l08; UCHOIb308AMb NOHAMUSA
8eKMOp08 Ollsl peuieHuss 3a0ay no ¢usuxe, 2eozpaguu u Opysum yyeOHbIM
npeomemam, Onepuposamsv NOHAMUAMU 8eKMOP, CYMMA, PASHOCMb 8eKMOPOS,
npouszgeoenue 6eKmopa Ha HUCIO0, Y20l MedcOy GeKMOpaMy, CKAIapHoe
npouseeoerue 6eKMopos, KOOPOUHAMbL HA NIOCKOCMU, KOOPOUHAMbL 86eKMOPA;
BbINOIHAMb OelUCMBUsA HA0 6eKMOPamu (Clodcenue, Bbl4Umanue, YMHOMCeHUe
HA 4YUCT0), 8bIYUCTAMb CKANAPHOE npoussedenue, onpeoeisims 6 npocmetuux
CYUASX Y20Jl MeHCOY BEKMOPAMU, BLINOHAMb PA3I0NCEHUE 6eKMOpA HA
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I'nmaBa | CooTHOIICHHE MEXIY CTOpOHAMU Hu yriaamu | 11 | [Ipumenars  ¢opmynsl  nmepuMeTpa,  IUIOIIAAM;  IPUMEHATH  0a30BbIE
X TpeyronbHuka. CKalgapHOe MPOM3BEIeHHE BEKTOPOB TPUTOHOMETPHYECKHE COOTHOIICHHUSI [Tl BBIYKMCICHUS [UTHH, PaCcCTOSHHM,
1 Cunyc, KOCHHYC, | Tpuconomempuueckue @ynkyuy | 3 | WIOWAneEH B NPOCTEHNIMX CITy4asX; BBIMUCIATS PACCTOAHHA HA MECTHOCTH B
TaHrenc, Kotamrenc | mynozo  yena.  Koopounamor CTAHIAPTHBIX CHTYAUMAX, IUIOWEAH B MPOCTEHIIMX CIyHasX, MPUMEHSTD
yria eekmopa. DOPMYTHl  TLIOMATH (GopMysBl B HPOCTEHIINX CHTYaUUsX B IOBCEIHEBHOH JKH3HH; MPUMEHANb
Gopmynvl nrowaou npu peweHuu MHO2OUWA208bIX 3a0ay, 6 KOMOPLIX He 6ce
2 CooTHolIeHE MEXY | TPEYrONbHHKa, Teopema CUnycos. 4 Oanmvle npeocmagienvl sA6HO, d MpedyIom GblUUCIeHUl, onepuposams 6Goiee
cropoHamy u yriiamu | Teopema KOCUHYCO8. WUPOKUM — KOIUYECMBOM — (QOpMYN — ONUHbL,  NIOWAOU  BbIYUCTANb
TpCYrojabHuKa Brraucienue SICMCHTOB xapaxmepucmuku KomOunayuti Guayp (OKpyscHoCmell u MHO20Y20NbHUKOE)
3 CkansipHoe TPpEYTroJIbHUKOB c 2 NPUMEHAMb  MpUSOHOMempudecKue Qopmyavl 0  6blHUCTeHUll 8 0oaee
IIPOU3BCACHUC HCIIOJIb30BAHUEM COJMCHBIX CYYASAX, NPOBOOUMb BbIYUCIEHUS HA OCHO8€ PABHOBEIUKOCMU U
BEKTOPOB TPUTOHOMETPUYECKUX PABHOCOCMABIEHHOCIU — (YOPMYIUPOBAMb  3A0AYU  HA  BbIMUCIEHUE  OJUH,
Peruenue 3a1au COOTHOIIIECHUH. Cranapnoe | 1 | naowaoei u pewiams ux, nposooumb 6bl4UCICHUS HA MECHIHOCIU, NPUMEHAMb
KoHTponbHas pabota Ne 2 npouseedenue. Acmponomus u 1 (i)O{?My]lbl NpU BbIYUCTEHUSIX 8 CMEJICHBIX YUeOHbIX NpeoMemax, 8 OKpyjicaiowell
eeomempus. Umo u kax yzuanu deticmeumensiocnu.
Anaxkcaeop, Opamocgen u
Apucmapx o pasmepax Jlynul,
3emau u Connya. Paccmosnus
om 3emau oo Jlyner u Connya.
Hsmepenue  paccmosanus  om
3emnu 0o Mapca.
I'maa | JInuHa OKpY>KHOCTH U ILJIOIIAb KpyTa 12 | OnepupoBath Ha 0a30BOM YpPOBHE TOHATHSIMH T'€OMETPHUYECKUX (PUTYD
XIl NpaBUIbHBIE  MHOTOYTOJIBHMKM;  W3BIEKaTb  HMHGpOpMAIMIO O
1 [IpaBunbHBIE [IpaBunbHBIE MHOTOYTOJILHHUKH. 4 | reoMeTpUYECKUX (UTYpaxX, TPEACTABICHHYI0O Ha 4YepPTeKax B SIBHOM
MHOTOYTOJIbHUKH Bnucanneie u ONMCaHHbIE BUJIE; TPUMEHATH JUIsl PEIICHUs 3a/ad TeoMeTpudeckue (akThl, €CIu
2 JIuHa OKPYXKHOCTU M | OKPYXKHOCTH UL npaguibHblx | 4 | yCJIOBHMSA MX NPUMMEHEHHMS 3alaHbl B SBHOM ()OpME; pelarh 3a1avd Ha
TJI01IAIb Kpyra MHO20Y201bHUK08. OKPYXKHOCTD, HAXO0XJICHWE TeOMETPUUECKUX BEJIMYMH MO o0pa3iiaM WU alIropuTMaMm;
Pewrenue 3amau Kpyr. X snemMeHTHl U CBOMCTBA. 3 | UCTIOJIB30BATh CBOMCTBA T€OMETPUUCCKUX (UTYP JJIsI PEIICHHS] TUITOBBIX
KonTtponsras pabora Ne 3 @opMyIbl IUHBI OKPYXHOCTH U 1 |3aga4, BO3HMKAIOIIUX B CHUTyallUsX MOBCEAHEBHOM JKMU3HU, 3ajad

miomanu kpyra. Keaopamypa MPAKTUYECKOTO COJIEPKAHUS; BBIYMCIATH PACCTOSHUS HAa MECTHOCTH B
Kkpyea. Hcmopus  uwucna . CTAaHJAPTHBIX CUTyalUsX, IUIOIIAANA B IPOCTEUIINX CIydasiX, IPUMEHSATh
3onomoe ceuenue. Ilocmpoenue dbopMyaBl B MPOCTEHIIMX CUTyallMsIX B IOBCEIHCBHOM JKW3HM;
NPABUTILHLIX ~ MHO20Y20/1bHUKOS. NPUMEHAMb 2eomempuyeckue Gaxkmol 015 peuleHus 3a0ay, 8 mom Yucie,

45




T'eomempus u UCKYCcCmeoO.
l'eomempuueckue
3AKOHOMEPHOCMU OKPYIHCAIOUEe20
mupa

NPeONnoNazarnwux HeCKOIbKO Wa208 peueHus; Gopmyauposams 6
npoCmeuwux CIy4yasx Cceoucmea u HNpUHAKu uayp;, 0oKa3vleams
2eomempuieckue VIMBEPAHCOEeHUsL, UCNOIb308aMb ceotlicmea
2eomMempuieckux guayp 01 pewenus 3a0ay npaKmuiecko2o xapakmepa
U 3a0ay U3 CMEMNCHbIX OUCYUNIUH, ONepupo8amv  NOHAMUIMU
eeomempuieckux — guayp;,  usgiekamv,  UHMEPNPemuposamv U
npeobpazosvieams — UH@OpMAYUO O  2eoOMempudecKux — Queypax,
NPeOCMAsieHHyl0 HA  depmedxcax, QOpMyIuposams 6 HpoCmeuuux
CYUAsIX CBOUCMBA U NPUSHAKU PUeyp, NPUMEHSMb, BOpMYIbl NIOWAOU
npu  pewieHuu MHO2OULA208bIX 3a0ai, 6 KOMOPbIX He 6ce OaHHble
NPeoOCmasieHvl s6HO, a mpebyiom GbluUCIeHUl, ONnepuposams 6onee
WUPOKUM — KOAUYECBOM — (POpMYN  ONUMbL,  NIOWAOU  BbIYUCTAMD
Xapakxmepucmuxu KoMOuHayu Queyp (oxkpyosicHocmeti u
MHO20Y20IbHUKOB) NPUMEHAMb  MpUcOHOMempuyecKue @opmyaslt O
BLIYUCTICHULL 8 DO0Jlee CNOJNCHBIX CAVYASX, NPOBOOUMb GbIMUCIECHUS HA
OCHOBe  PABHOBENUKOCMU U  PABHOCOCMABIEHHOCMU,  NPOBOOUMDb
BbLIUUCTICHUSL HA MECMHOCU, NPUMEHSIMb (OPMYIbL NPU BbIYUCTCHUSX 8
CMEJICHBIX Y4eOHbIX NPeOMemax, 8 OKpyscaoujell 0elcCmeumenbHOCmu

I'maBa | JIBuxeHUs 8 | Crpoutsh urypy, CAMMETPUYHYIO JaHHOU (PUTYpe OTHOCUTEIHHO OCU U
Xl TOYKH: paclo3HaBaTh JBIKEHHE OOBEKTOB B OKPYXKAIOIIEM MHUPE;
1 [TonsiTre MBUKEHUS JIBuKeHus. OceBas wu| 3 | pacmo3HaBaTh CHUMMETpUYHBIE (UTYPHl B  OKPYXKAIOUIEM  MHPE;
2 [TapamiensHbIi [EHTpaTbHAs CHMMETpHUs, | 3 | Onepuposamev noHAmMueM OSUNCEHUs U 61A0eMb NPUEMAMU NOCMPOEHUs
MIEPEHOC W TIOBOPOT nosopom U napanienvusiil @ueyp ¢ ucnonvzosanuem O8UNCEHUN, NPUMEHAMb NOTYYEHHble 3HAHUS U
Pemenue 3amau nepernoc Kombunayuu osudicenuti | 1 | onbim nOCMpOeHUll 8 CMENCHbIX NPeOMemax u 6 peanbHblX CUMYayusx
KonTponbras padorta Ne 4 HA NJIOCKOCU U UX C8OUCMEA. 1 | okpysrcarowezo mupa,; RpUMeHAmMb C8OUCMBA OBUNCEHUU Ol NPOBEOEHUs.
npocmetiuiux 000CHOBAHUL CBOUCME Queyp, NPUMEHSIMb CEOUCMEa

08UdICeHUll /i1 NOCMPOEHUN U 8bIYUCTEHULL
I'maBa | HauanbHbIE cBeIEHUS U3 CTEPEOMETPUHN 8 | OmepupoBaTh Ha 0a30BOM YpOBHE MOHATHSIMH T'€OMETPUUYECKUX (DUTYD;
L\ W3BJICKaTh WH(OPMAIIHMIO O TEOMETPUIECKUX (PUTYpaX, MPEACTABICHHYIO
1 MHoOTrorpaHHUKH | Mnockocts. Muocoepannux u e2o | 4 | Ha 4deprexax B SABHOM BHje, NPUMEHATh JUis pelleHHs 3ajad
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2 Tena ¥ NOBEPXHOCTH | 31eMEHMbL. Hazeanus | 4 | reomerpuueckue (akThl, €CIIM YCIOBUS UX MPUMEHEHUS 3a/1aHbl B SIBHOU
BpallleHus MHO202PAHHUKO8  C  PA3HLIM dopme; pemaTh 3a4a4M Ha HAXOXAECHHE T'€OMETPUYECKHX BEJIUYHH IO
NONOJCEHUEM U KOIUYECEOM oOpa3laM WM alropuTMaM; HCIOJb30BaTh CBOMCTBA I'€OMETPUUYECKUX
epanetl. [lepBuunble buryp s pemeHus THUIOBBIX 3a/a4, BO3HHUKAIOIIMX B CHTYaIHIX
NpEJCTaBICHUsT O  MHUpamMHje, MOBCEIHEBHOM JKM3HM, 3a[a4 IMPAKTUYECKOrO COJAEPKAHUSA MPUMEHSThH
napajuleJienunese, Ipu3Me, dopmynbl  TUIOmAAM W 00BEMA, IUIOMIAAM MOBEPXHOCTH OTAEIHHBIX
cdepe, mape, HUWIHHIPE, KOHYCE, MHOTOTPAaHHUKOB TPH BBIYMCIEHUSX, KOIJa BCE JTaHHbIE HMEIOTCS B
UX DJIEMEHTaX W MPOCTEHIINX YCIIOBHHU; ONepuposams npeocmagieHusmu o OnuHe, Niowaou, oovéme
cBoiictBax. [IpeacraBnenue 00 KaK BelUYUHAMU, HNPOBOOUMb NPOCMble GbIYUCTIEHUS HA O00BbEMHBIX
o0béME W ero  CBOICTBax. menax;, npumeHsmv Gopmyavl niowaou, 00véMa Npu  peuleHuu
Usmepenne o6béMma. EguHUIBI MHO20UIA208bIX 3A0a4, 8 KOMOPLIX He 8Ce OaHHble NPeOCmAsienbl 6HO, d
u3MepeHus: o0bEMOB. Yoeoenue mpebylom GuluUcienuli, onepuposams 06olee WUPOKUM KOJIUYeCmEOM
kvoa. Il. Depma  Apxumeo. dopmyn nrowaou, 06véma
Ilnamon u Apucmomens. JI
dtinep
IToBTopenue. Pemenue 3anay. torosast KoHTposibHas paboTa 11
Hroro | 68
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