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1. ITosgcuuTenpHad 3aMncKa

Pabouas mporpamma 1o yueOHOMY Kypcy « reoMeTpus 7-9 Kiacc » pa3paboTaHa Ha
OCHOBE MPUMEPHON OCHOBHON 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro
O6pa3zoBaHus

H3yuenue ceomempuu 6 00pazoeamenbHbIX YUPEeHcOCHUAX OCHOBHO20 00uLe20
00pa3zoseanusn HanNPaeieHo Ha 0OCMUICEHUE C/1eOYIOUUX Yelell:

® OBJIQJICHUE CHCTEMOW MAaTEMaTUYECKUX 3HAHUM U YMEHUI, HEOOXOAUMBIX TJISI
MPUMEHEHUS 51 TPAKTUYECKOMN JAESTENbHOCTH, U3YUEHUS! CMEXKHBIX JUCIUIUINH,
MPOJIOJKEHUS 00pa30BaHUS;

® UHTEJUICKTYaJIbHOE pa3BUTHE, (POPMUPOBAHKE KAYECTB JIMYHOCTH, HEOOXOIUMBIX
YeJIOBEKY JJI TOJIHOIIEHHOM KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX
MaTEMaTHYECKON IEATEIBbHOCTH: SICHOCTH M TOYHOCTH MBICIH, KPUTHYHOCTH
MBIIIICHUS, HHTYUIIAN, JTIOTHYECKOTO MBIIIJICHHUS, SJIEMEHTOB aJTOPUTMUICCKOM
KyJbTYPhI, TIPOCTPAHCTBEHHBIX IPEIACTABICHUH, CIIOCOOHOCTH K TIPEOOJICHUIO
TPYAHOCTEM:

e popMupoBaHuEe TMpeACTaBICHUH 00 UASIX W METoJaX MaTeMaTUKH Kak
YHUBEPCAIBHOTO SI3bIKA HAYKU M TEXHUKH, CPEACTBA MOJICTUPOBAHMUS SIBJICHUIN U
TIPOIIECCOB;

®BOCIHUTAHHWE KYJIBTYpPhl JUYHOCTH, OTHOIICHHWS K MAaTeMaTHKE KakK K YacTH
00111eueIOBEYECKOM KYJIbTYpbl, WIparoIieii 0coOy0 poJib B OOIIECTBEHHOM

Pa3BUTHH.

OO6mme 1enu Kypca reoMeTpun /-9 KiaccoB
[TpakTHyeckasl 3HAUUMOCTD IKOJILHOTO Kypca T€OMETPUHU 00YyCIIOBJICHA TEM, UTO
ero OOBEKTOM SBIISIFOTCS MPOCTPAHCTBEHHbIE (OPMBI U KOJUYECTBEHHBIC
OTHOIIIEHUS JIEUCTBUTEILHOTO MHpa. ['eomeTpuueckas MoAroTOBKa HeoOXxoanma
JUIS. TIOHUMaHUWs TIPUHIIMIIOB YCTPOMCTBA M WCIOJB30BAaHUS COBPEMEHHOM
TEXHUKU, BOCTIPUSTHS HAYYHBIX U TEXHHUUYECKUX MOHATHN M uzaeil. Maremaruka
SIBJIICTCSI SI3bIKOM HayKH M TeXHUKH. C €€ IOMOIIBI0 MOACITUPYIOTCS U U3yJarOTCs

SABJICHUA U IMIPOLECCCHI, TPOUCXOAAIINEC B IIPHUPOLIL.



['eomeTpus sBis€TCS ONHUM M3 OIOPHBIX IMPEIMETOB OCHOBHOM IIKOJIBI: OHA
oOecreynBaeT u3y4eHue Ipyrux IUCUUILTUH. B nepByro oyepesib 3T0O OTHOCUTCS K
IpeIMeTaM E€CTECTBEHHO-HAYYHOTO IHKIJIA, B YaCTHOCTU K (usuke. Pazputue
JIOTUYECKOTO MBIIIJICHUS y4YallluXcs NPU OOYYEHHH TE€OMETPUM CIIOCOOCTBYET
YCBOCHUIO IIPEAMETOB I'yMAaHUTAPHOTO LUKJIA. [I[pakTHyeckue yMeHus U HaBbIKU
FEOMETPUYECKOr0 XapakTepa HEOOXOAUMBI ISl TPYJAOBOM NESITEIBHOCTH U
npodeccCHoHaNTbHOM MOATOTOBKH IIKOJEHUKOB.

PazButne y yyamuxcs NOpaBWIbHBIX MPEACTABICHUA O CYIIHOCTH U
MPOUCXOXKJIECHUN TEOMETPUUECKUX aOCTpaKIui, COOTHOIIEHUU PEATbHOTO U
UJICAIBHOTO, XapakTepe OTPAXECHUS MAaTEMATUYECKOM HAyKOW SBICHUU W
IIPOLIECCOB PEaJbHOro Mupa. MecTo TeoMeTpuM B CHCTEME HAayK M POJIU
MAaTEMATUYECKOTO MOJICIMPOBAHMS B HAy4YHOM I[IO3HAHWUM W B TMPAKTHUKE
CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YUaIUXCS, a TaKKe
GOpMUPOBAHUIO KAayeCTB MBINLICHUS, HEOOXOAMMBIX JUIsl aJanTaluud B
COBPEMEHHOM HH(POPMAIIMOHHOM OOIIIECTRBE.

TpeOyst OT yyalnuxcss yMCTBEHHBIX U BOJICBBIX YCUJINHN, KOHIIEHTPAIIUY BHUMAHUSI,
aKTUBHOCTU PA3BUTOIO0 BOOOPAXKEHMS, TE€OMETPHUS PpPa3BUBACT HPABCTBEHHbIC
YepThl  JIMYHOCTH  (HACTOMYMBOCTH,  IEIEYCTPEMIEHHOCTh, TBOPUYECKYIO
aKTUBHOCTb, CAMOCTOSITEIbBHOCTh, OTBETCTBEHHOCTbH, TPYI0TI00ME, TUCIUILTUHY U
KPUTHUYHOCTh MBIIIJICHUS) U YMEHHUE apTyMEHTUPOBAHO OTCTAauBaTh CBOM B3TJISI b
U yOexJIeHUs, a TAKKE CIIOCOOHOCTh MPUHUMATH CAMOCTOSITEIIbHBIE PEIICHUS.
['eoMeTpusi CyIIECTBEHHO pacIIMPSCT KPYro3op Y4alluxcs, 3HAKOMS HUX C
WHIYKIMEH W JeAyKuuer, oO0oOIIeHueM U KOHKpeTHU3allhueH, aHaJIu3oM U
CHUHTE30M, KJIaCCH(PUKAIUEH U CUCTeMaTH3aIuel, abcTparupoBaHueM, aHAJIOTHEH.
AKTHBHOE MCTOJB30BaHME 33/1a4 HA BCEX 3TaNax y4yeOHOro Mpolecca pa3BUBaeT
TBOPYECKUE CITOCOOHOCTH MIKOJIHLHUKOB.

[Tpu oOyuenun reomeTpun HOPMHUPYIOTCS YMEHUS U HABBIKK YMCTBEHHOTO TPy/a
— IUITAHUPOBAHUE CBOEH pabOThI, MOUCK PALMOHANBHBIX MyTEW €€ BBINOJHEHUS,
KpUTHYECKas OlIEHKa pe3ysibTaToB. B mpoiiecce o0ydeHus reoMeTpuu IMIKOJIbHUKH
JIOJKHBI HAY4YUThCSl U3J1araTh CBOM MBICIH SICHO M UCUEPHBIBAOIIE, JAKOHUYHO U

éMKO, HpI/IO6p€CTI/I HaBBIKHM ‘{éTKOFO, AKKYPAaTHOIro M rpaMOTHOT'O BBLIIIOJHCHUS



MaTEeMaTUYECKUX 3anucer. BakHeuninen 3aJaded MIKOJIBHOTO Kypca T€OMETPUHU
ABJIIETCSI PA3BUTHUE JIOTMYECKOTO MbIieHus: yvammxca. CaMu  OOBEKTHI
F€OMETPUYECKUX YMO3AKIIOUEHU W TPUHATBIE B TIE€OMETPUU MpaBWIIa HUX
KOHCTPYHPOBAHUS CIOCOOCTBYIOT (OPMHPOBAHUIO YMEHUUW OOOCHOBBIBATH M
JIOKa3bIBaTh CYKJICHUS, IPUBOIUTH YETKUE OMPEAECIICHUS, PA3BUBAIOT JJOTUYECKYIO
VMHTYHIMIO, KPATKO U HAIJISITHO BCKPBIBAIOT MEXAHU3M JIOTHYECKUX OCTPOCHUN U
y4aT uX NPUMEHEHUIO.
Tem cambIM TeoMeTpUs 3aHUMAeT Beayllee MecTo B (opMUpOBaHUU
HAYYHO-T€OPETHUYECKOTO MBINUIEHUS] IIKOJbHUKOB. PacKkpbiBass BHYTPEHHIOIO
rapMOHHUIO MaTEeMaTUKH, (POpMUPYS TOHUMAHUE KpacoOThl M  U3SIIECTBA
MaTeMaTUYECKUX PACCYKJIECHUH, CIOCOOCTBYS BOCIPHUATHIO T€OMETPUYECKUX
(dbopM, YCBOCHUIO MOHITUS CHMMETPUM, TEOMETPHSI BHOCUT 3HAYUTEIbHBIN BKJIA]] B
ACTETUYECKOE BOCMUTaHUE Yywammxca. EE€ m3ydeHue pa3BuBaeT BOOOpaKEHHE
IIKOJBHUKOB, CYIIECTBEHHO OOOraiiaer ¥ pa3BUBACT UX MNPOCTPAHCTBEHHBIE
MIPEICTABIICHHUS.

2.00mas xapakTepuCTHKA Kypca
B kypce yCIOBHO MOXHO BBIAEIUTH CICAYIOIIUE COAECPKATEIbHBIE JIMHUU:
«Harnsnnas ~ reometrpusin,  «['eomerpuueckue  durypo»,  «M3mepenue
reoMeTpuueckux  Bednuun», «Koopaunate»y, «Bektopw», «Jloruka u
MHOXKECTBa», «l'€OMETpusi B HUCTOPUYECKOM Pa3BUTHN». Marepuai,
oTHocsmuiics K JsuHuUM «HarnmsgHas reomeTpus» (9JIEMEHTHl  HarJISIAHOU
CTEPEOMETPHUH) CIOCOOCTBYET Pa3BUTHIO IPOCTPAHCTBEHHBIX IPEACTABICHUIMA
y4yaluuxcss B paMKaxX HU3YYEHUS IUIAHUMETPUHU. Conepxanue paszenioB
«I"'eomeTrpuueckue Gurypb» u «MI3mepeHne reoMeTpuIeCKuX BETMYUHY HAIIEICHO
Ha TIOJIYYCHHE KOHKPETHBIX 3HAHUM O TEOMETPUYECKON (UType Kak BaKHEHIIICH
MaTEMATUYECKOW MOJIECNIN JJIsl ONMCaHUs OKpyk)arouiero Mupa. CucreMaTuieckoe
U3YYCHUE CBOWCTB TEOMETPUYECKUX (PHUTYyp TO3BOIHUT PA3BUTh JIOTHYECKOE
MBIIIJICHUE W TI0Ka3aTh MPUMEHEHUE OTUX CBOMCTB MpPHU PEIICHUU 3aJ]a4
BBIUYHUCIIUTEILHOTO M KOHCTPYKTUBHOI'O XapAKTEPa, a TAKKE NPAKTUYECKUX.
Marepuai, OTHOCAIIUICS K COJIepAKaTEIbHBIM JTUHUSAM «KOoOpaAHHATHD) 1

((BCKTOpBI», B 3HAYMTEIILHOM CTEIIEHU HECET B ceOe MCXKIIPCAMCTHBIC 3HAHUS,



KOTOPBIE HAXOAST IPUMEHEHHUE, KaK B Pa3JIMYHbIX MATEMAaTUYECKUX TACHUIIIINHAX,
TaK U B CMEXKHBIX IIPEIMETaX.

Oco0eHHOCThIO TMHUU «JIOTHKa 1 MHOKECTBA» SBJISETCS TO, UTO MIPEICTABICHHbBIN
3/1€Ch MaTepraj NPEUMYIIECTBEHHO U3y4aeTCs IIPU PACCMOTPEHUH PA3JINYHBIX
BOIIPOCOB Kypca. COOTBETCTBYIOIIMM MaTepHall HAllEIeH Ha MATEMATHIECKOE
pa3BUTHE ydaluuxcs, (OPMUPOBAHUE Y HUX YMEHUS TOUYHO, CHKATO U SICHO U3J1arathb
MBICJIM B YCTHOM ¥ ITIMCbMEHHOM PEYH.

JInnus «I'eomeTpusi B ICTOPUYECKOM PA3BUTHN» NPEIHA3HAYCHA [
(dbopMHpOBaHUs NMPEACTABICHUI O TEOMETPUHN KaK YaCTH YEJIOBEUECKOUN KYJIbTYPHI,
JUIsL OOIIETO Pa3BUTHS LIKOJIBHUKOB, JIUIS CO3AaHUS KYJIbTYPHO-UCTOPUUYECKOM Cpeibl

oOy4eHHUs.

3. MecTo nmpeamera B y4eOHOM IJIaHe
B cootBercTBUM ¢ yueOHBIM I1aHoM MBOY COI Ne7 Ha u3ydyeHus TeoMeTpuu

CTYNEHU OCHOBHOT'O 00111ero 00pa3zoBanusi orBoautcs 204 yaca, B TOM
grciie B 7 Kiacce 68 yueOHBIX yacoB M3 pacuera 2 y4eOHBIX Yaca B HEJIEIIIo,
B 8 kimacce 68 ydeOHBIX 4acoB U3 pacuera 2 yueOHBIX Yaca B HECIIO,

B9 kiacce 68 y4ueOHBIX 4acoB U3 pacuera 2 y4eOHBIX Yaca B HEJEIIO.

4. IMYHOCTHBIE , METANIPeIMETHbIC U NMpeAMETHbIC pe3yJabTaThbl

OCBOCHHUS KYpca reoMerpuu 7- 9xjiaccsl

[Tporpamma obGecriednBaeT TOCTHKEHHUE CIASAYIOMNUX PE3yTbTaTOB OCBOCHUS
o0pazoBaTeILHON TPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHuUs:
JIUYHOCMHbLE:

1) popmMupoBaHrEe OTBETCTBEHHOTI'O OTHOIICHHS K YUE€HHIO, TOTOBHOCTH M CIIOCOOHOCTH,
OOyJaroIIMXCs K CAMOPA3BUTHIO U CaMOOOPa30BaHHUIO HA OCHOBE MOTHBAIIUU K
OOyYEHHIO 1 TTO3HAHUIO, BEIOOPY JaJIbHEHIIIEr0 00pa3oBaHus Ha Oa3e OPUEHTUPOBKU
B Mupe npodeccuii u mpodecCHOHAIBHBIX MPEAOYTCHUH, 0CO3HAHHOMY
MOCTPOEHUIO UHIWBUIyAIbHOW 00pa30BaTeIbHON TPACKTOPUH C YUETOM

YCTOI‘/’I‘H/IBLIX IMO3HABATCJIbHBIX HHTCPECOB,



2) hopMHUpOBaHKE [IEJTOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

3) hopmHpoBaHKE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIIEHUH M COTPYIHUYCCTBE
CO CBEPCTHHMKAMH, CTAPIIMMHU U MJIAAIIMMHU B 00pa30BaTebHOM, OOLIECTBEHHO
MOJIE3HOM, Y4EOHO-UCCIIEI0BATENHCKOM, TBOPUECKOM U IPYTUX BUJIAX ACSTEIbHOCTH;

4) yMEeHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIH B YCTHOM M TUCBMEHHOW PEYH,
MMOHMMATh CMBICII TIOCTaBJIECHHON 3aJ]a4M, BHICTPAUBATh apryMEHTAIUI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI;

5) KPUTHUYIHOCTH MBIIIJICHHS, YMEHHE PACITO3HABATH JIOTHYCCKH HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTJIMUATh TUIOTE3Y OT (DAKTa;

6) KpeaTUBHOCTH MBIIIIJICHUS, HHUIIUATUBY, HAXOIYMBOCTh, AKTUBHOCTD TIPH PEIICHUH
F€OMETPUYECKHX 3a]1aY;

7) yMeHHE KOHTPOJIUPOBATD IPOIIECC M PE3yJIbTaT yUeOHON MaTeMaTHIeCKOM
JESITENIbHOCTH;

8) crmtocoOHOCTh K AMOIIMOHATIBHOMY BOCIIPHATHIO MATEMAaTHUECKUX 00BEKTOB, 3a/1a4,
pELICHUH, PACCYKIACHUM;

Memanpeomemmbple:

1) yMeHHE caMOCTOSATEIBHO TUTAHUPOBATH aJIbTEPHATUBHBIC MTyTH JOCTHXCHHS
1eJeil, 0CO3HAHHO BhIOMpaTh Hanobosee 3(h(PeKTUBHbBIE CIOCOOBI PEIICHHs YYEOHBIX U
MO3HABATENBHBIX 33]1aY;

2) yMEHHE OCYIIECTBIIATH KOHTPOJIb TI0 PE3yJIbTaTy | MO CIOCco0y ACHCTBUS Ha
YPOBHE MTPOU3BOJILHOIO BHUMAHUSI U BHOCUTH HEOOXOAUMBIE KOPPEKTUBHI,

3) yMeHHe aIeKBaTHO OLIEHUBATh PABUIBHOCTD WIIA OITMOOYHOCTD BBITIOJHEHHUS
y4eOHOH 3a/1auM, €€ 00bEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOKHOCTHU €€
pelieHus;

4) 0CO3HAHHOE BJaJICHUE JOTMUYCCKUMH JCHCTBUSIMH OIPEICIICHUS TOHITHH,
000011IeHN s, YCTAHOBJICHUS aHAJIOTUH, KJIacCU(UKAIIMHA Ha OCHOBE
CaMOCTOSATEILHOTO BEIOOPA OCHOBAHUM M KPUTEPHUEB, YCTAHOBIICHUS POJIOBUIOBBIX

CBSI3CH;



5) yMeHue yCcTaHaBIUBaTh NPUYMHHO-CJICICTBCHHBIC CBS3H, CTPOUTH JIOTHUECKOE
paccyxJieHue, yMo3akitoueHue (MHAYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUN) U
BBIBO/IbI;

6) ymeHue cozmaBaTh, IPUMEHSTH U TPEOOPA30BBIBATH 3HAKOBO-CUMBOJINICCKHE
CpEIICTBA, MOJEIIN U CXEMBI JIsl pEIIEHUsI yU€OHBIX U MTO3HABATEIbHBIX 33/1a4;

7) yMEHHE OPraHU30BbIBATh YUCOHOE COTPYTHHUSCTBO M COBMECTHYIO JICATEIIBHOCTD
C YUUTEJIEM M CBEPCTHUKAMU: OMPEACIATH II€JIU, PACIIpeiesaTh QYHKIIMHA U POIIH
YYaCTHUKOB, OOIIIHE CITIOCOOBI pabOTHI;

8) ymenwue paboTaTh B TpyIIIe: HAXOIUTH 00IIee PEIICHNE U Pa3peniaTh KOH(IUKTHI
Ha OCHOBE COTIJIACOBaHUS MO3UILIMNA U y4E€Ta HHTEPECOB; CIIylIaTh NapTHEPA;
(dbopMyIMpoBaTh, ApTyMEHTUPOBATH U OTCTAaUBATh CBOE MHEHUE;

9) popmupoBaHUE U pa3BUTHE YISOHOH U OOIIENIOIH30BATEIBCKONH KOMIIETEHTHOCTH
B 00JIaCTH KCIOJIb30BaHUsl MH(OPMALIMOHHO ~-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
(MKT-KOMITIETEHTHOCTH);

10) dopmupoBaHue MEepBOHAYATBHBIX TPEACTABICHUN 00 UICSIX B O METOAAX
MaTeMaTHKHU Kak 00 YHHBEpPCaJIbHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEJICTBE
MOJICJIMPOBAHUS SIBJICHUI U TIPOLIECCOB;

11) ymeHue BHIETh MAaTEMAaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHOM CUTyallK B
JIPYTUX JUCUUIUIMHAX, B OKpY’KalOLEeH )KU3HH;

11) yMeHHe HaXOIUTh B PA3IUYHBIX HCTOYHUKAX HH(DOPMAIIHIO, HEOOXOTUMYIO JUIS
pelleHus: MaTeMaTHYeCKUX NpoOJIeM, U MPEICTaBIATh €€ B MOHATHON (opMe;
NPUHUMATh PEIICHUE B YCIOBHUIX HEMOIHON U M30BITOYHOM, TOYHOU U
BEPOSITHOCTHON MH(DOpMAIUK;

11) yMeHHe MOHMMATh U UCIOJIh30BaTh MATEMATUICCKUE CPEJICTBA HATIISTHOCTH
(pUCYHKH, YEPTEKHU, CXEMBI U AP.) AJIs1 WIUTFOCTPALIMK, UHTEPIIPETAIIH,
apryMeHTaluu;

12) ymeHue BBIIBUTATH TUIIOTE3bI IPU PEIICHUH YUEOHBIX 3324 ¥ TOHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

13) yMeHHe NPUMEHSTh HHYKTUBHBIC U JICIYKTUBHBIC CIIOCOOBI PACCYKICHHUH,

BUJCTL PA3JIMYHBIC CTPATCTHH PCUICHUA 3aaa4,



14) moHMMaHUE CYNHOCTH aJITOPUTMHUYCCKUX MPEANUCAHUA U YMEHHUE JICHCTBOBATh
B COOTBETCTBHUU C MPEJJIOKEHHBIM aIrOPUTMOM;

15) yMeHHe caMOCTOSATEIILHO CTABUTH IICJIH, BHIOUPATh U CO3/1aBaTh aJITOPUTMBI JIJIS
pelieHns y4eOHbIX MAaTeMaTUYECKUX MPOOIIeM;

16) yMeHHE TUTAaHUPOBATh U OCYIIECTBIIATH JACATCILHOCTD, HAIPABJICHHYIO Ha
pelieHune 3a71a4 UCCIeJOBATENbCKOTO XapaKTepa;

npeomemmoble.

1) oBnaseHue 6a30BBIM MOHATUWHBIM alIapaToM IO OCHOBHBIM pa3/ieiiaM
COJIep>KaHMs; IPEACTaBICHNE 00 OCHOBHBIX U3y4aeMbIX MOHATHUIX (YUCIIO,
reomerpuyeckas Gurypa, BEKTop, KOOPAUHATHI) KaK BaXKHEUIIINX MaTEMaTUYECKUX
MOJENSX, MO3BOJISIONINX OMUCHIBATh U U3Yy4aTh PEAIbHBIE MPOLIECCHI U SABICHUS;

2) yMeHue paboTaTh ¢ TeOMETPUICCKUM TEKCTOM (aHAJIM3UPOBATh, U3BJICKATh
HE00X0AUMYI0 HH(GOPMAIIHUIO), TOYHO U TPAMOTHO BBIPA)KaTh CBOU MBICIIU B YCTHOM U
MACbMEHHOM PEYM C MPUMEHEHUEM MAaTEeMAaTUYECKOM TEPMUHOJIOTUH U CUMBOJIUKH,
MCIIOJIb30BaTh Pa3IMYHBIC SI3bIKM MAaTEMATUKU, IPOBOAUTH KilacCU(pUKAIUH,
JIOTUYECKUe 0OOCHOBAHUS, I0KA3aTEIbCTBA MATEMATUUECKIX YTBEPKICHUIA;

3) oBIaJcHWE HABBIKAMH YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAIbHBIX BEIYHCIICHHIA,
4) oBIaJCHHE TCOMETPHUCCKHUM SI3BIKOM, YMEHHUE MCIIOIb30BaTh €r0 JIsl OITUCAHMS
MPEAMETOB OKPY>KAIOIIEr0 MUPa, pa3BUTUE IPOCTPAHCTBEHHBIX MPEICTABICHUN U
M300pa3UTEIbHBIX YMEHUM, TPUOOPETCHUE HABBIKOB FT€OMETPUUYECKUX TTOCTPOCHMUIA;
5) ycBOCHHE CHCTEeMaTHYECKUX 3HAHHUH O IJIOCKUX (PUrypax U MX CBOMCTBAX, a TAKKE
Ha HarJIsiJHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE
MPUMEHSITh CUCTEMAaTHUYECKUE 3HAHUS O HUX JIJISl PEIICHUSI TEOMETPUUECKUX U
MPAKTUYECKUX 3a]1a4;

6) ymMeHHe U3MEpATH JUTMHBI OTPE3KOB, BEJTMUUHBI YTJIOB, HCIIOIB30BaTh (DOPMYIIBI
JUUIS1 HAXOKJICHUS IEPUMETPOB, TIIOMIA/IeH U 00BEMOB reOMETpUIECKUX (PUryp;

7) yMeHHE MPUMEHSTh U3yUCHHBIC MOHATHUS, PE3YIbTAaThl, METOBI IS PEIICHHUS
3a/1a4d MPaKTUYECKOr0 XapaKTepa U 3a7a4d U3 CMEXHBIX JTUCIUIUIMH C
WCIIOJIb30BaHUEM MTPU HEOOXOUMOCTH CITPABOYHBIX MATEPUAIIOB, KAJIBKYJISITOPA,

KOMIIBIOTEPA.



5.Conepskanme Kypca

Harasignas reomerpus. HarnsgHele mpencTaBiaeHus O IPOCTPAHCTBEHHBIX
durypax: Ky0, napasuieienure, mpu3Ma, mupammuia, map, chepa, KOHyc, [UIAHAP.
N300paxeHnue npocTpaHcTBeHHbIX (uryp. [Ipumepsl ceueHnii. MHOrOorpaHHUKH.
[IpaBunbHBIE MHOTOTpaHHUKU. [IprMepbI pa3BEPTOK MHOTOTPAHHUKOB, LIWJIMHIPA U
konyca. [lonarue o0bEéMa; enuHUIBI 00bEMA. OOBEM NPSIMOYTOIHLHOTO
napajuiesenunena, Kyoa.

I'eomerpuueckue ¢purypsl. [Ipsmeie u yrusl. Touka, npsimasi, IIIOCKOCTb.
OTtpe3ok, Jiyd. Yron. Buasl yrinos. BepTukanbHble U cMeKHBIE YIUIBL. buccekrpuca
yraa. IlapamnenbHble U nepecekaromuecs npsMslie. [lepneHauKysipHbIe psMBbIE.
TeopeMbl 0 TapaJIENbHOCTU U MEPIIEHIUKYISIPHOCTH NpAMbIX. [lepnenaukynsap u
HAKJIOHHAs K npsaMoil. CepeTMHHBIN NEPIEHANKYIISAP K OTPE3KY.

['eomeTprueckoe mecto Touek. CBOMCTBA OUCCEKTPUCHI YIJIa U CEPEAMHHOTO
NEepHeHANKYJApa K OTpe3Ky. TpeyrojbHUK. BeicoTa, MeauaHna, OuccekTpuca,
CpeIHsisl TUHUS TpeyrojbHuKa. PaBHOOEIpeHHbIE 1 PABHOCTOPOHHUE TPEYT OJIbHUKY;
CBOMCTBA M PU3HAKKU PAaBHOOEAPEHHOIO TpeyrojibHUKA. [Ipu3Haku paBeHCcTBa
TpeyroyibHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOLIEHUS MEXKIY CTOPOHAMHU U
yriaamu TpeyrojpHuka. CyMMa yIiioB TpeyrojibHHKa. BHelHue yribl
TpeyroybHuka. Teopema Paneca. [logodue Tpeyroapuukos. [IpusHaku moaoous
TpeyroiabHuKoB. Teopema [Iudaropa. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC OCTPOTO
yTriia IpsIMOYTOJILHOTO TpeyroyibHuKa U yriioB oT 0 1o 180°; mpuBeaeHue K ocTpoMy
yriy. Pelienne npsiMoyroyibHbIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYIIBI ,CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJJHOT O
U TOTO K€ yria. Pelienue TpeyroibHIUKOB: TEOpeMa KOCUHYCOB U TEOpEMa CUHYCOB.

3ameuaTelbHbIE TOUYKH TPCYI'OJIbHUKA.



YeroipéxyronpHauk.  [lapammenmorpamMm, e€ro  CBOMCTBA W INPU3HAKWU.
[TpsimoyronbHUK, KBaapaT, poMO, X CBOMCTBA M NpHU3HAKU. Tpamneuus, CpeaHss
JUHUA Tpaneuuu. MHOroyrosbHMK. Belykisle MHOTOyrosbHUKUA. CyMma yrioB
BBIITYKJIOTO MHOTOYroJjibHUKa. [IpaBHJIbHbIE MHOTOYrOJbHUKUA. OKpYXHOCTh H
kpyr. Jyra, xopga. CekTop, cerMeHT. LIeHTpaJbHBIA yroj, BIMCaHHBIM YroJl,
BEJIMYMHA BIIMCAHHOIO yrijla. B3auMHOE pacrosoXeHue NpsAMOU M OKPYKHOCTH,
JIBYX OKpykHOcTeW. KacarenpHass M ceKymas K OKPYKHOCTH, HX CBOMCTBA.
BnucanHele M oOnMCaHHbIE MHOIOYTOJBHUKH. OKpPYXXHOCTb, BIIMCaHHas B
TPEYTOJBHUK, U OKPYKHOCTb, OIMCAHHAS OKOJIO TPEYrojbHHKA. BrnmcaHHbIE U
ONMCaHHbIE OKPY)KHOCTH IIPaBWJIBHOIO MHOIOYrojbHHKA. ['eomerpuyeckue
npeoOpazoBanusd. [lonarue o paBeHctBe ¢uryp. [loHsiTHE O ABMKEHUU: OCEBas U
LEHTpaJIbHAsI CAMMETPUH, NapaJlIeIbHbIA NIEpeHoc, MoBopoT. [loHsATre o mogodun

buryp u ToMOTETHH.

[TocTpoeHuss ¢ NOMOIIBIO UUPKYJIss W JUHEHKW. OCHOBHBIE 3aJladyd  Ha
MOCTPOEHUE: NIEJIEHUE OTpe3Ka IOI0JIaM; MOCTPOCHUE Yriia, PAaBHOTO JTAHHOMY;
MOCTPOCHUE TPEYTOJIbHUKA MO TPEM CTOPOHAM; MOCTPOCHHUE MEPIECHIMUKYIISIpa K

PsIMOii; MOCTPOEHUE OMCCEKTPUCHI YTIia; IEJIEHUE OTPE3Ka Ha N PaBHBIX YACTEH.

Pemenue 3aga4 Ha  BBIYHMCICHHC, JOKa3aTCJIIbCTBO MW IIOCTPOCHHUC C

HCIIOJIb30BaHUEM CBOMCTB U3yUYCHHBIX (DUTYD.

N3Mepenue reomeTpuyueckux BeWuuH. J[mmHa otpeska. PacctosiHue oT TOUkM 110

npsAMou. PaccTostHue Mex 1y napajuieIbHbIMUA NPSMBIMHU.
[IeprmeTp MHOTOYTOJIbHUKA.
JInmnHa OKpY>KHOCTH, YUCJIO T; JJIMHA YT OKPYKHOCTH.

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

JUIMHOM AYTY OKPYKHOCTH.
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[lonsitue mmomanu miockux ¢uryp. PaBHOcocTaBlieHHblE U PaBHOBEIMKHE
¢burypsl. [Inomans npsmoyroiasHuka. [lnomaau napanienorpaMma, TpeyrojabHUKa
u Tpanenuu. [lnomaas MHOroyronbHuKa. [lnomans kpyra v miomaab CEKTopa.

CooTHoOIIEHNE MEX Ty TUIOMAIIMHU TTOTO0HBIX (QUTYP.

Pemenre 3a1ay Ha BEIYUCIICHHUE M JIOKA3aTEIBCTBO C MCIOJIb30BAHIEM U3YYCHHBIX
dbopmyi.

Koopaunatel. YpaBuenue npsimoit. Koopnunatel cepeaunbl oTpeska. dopmyra

PACCTOSIHUSI MEXKAY IBYMsI TOUKaAMU TJIOCKOCTU. Y PaBHEHUE OKPY>KHOCTH.
Bexropsl. JlnvHa (Momyb) BekTopa. PaBeHCTBO BEKTOPOB.

Komnuneapubpie BekTopsl. KoopanHaTel BEKTOpa. Y MHOKEHHE BEKTOpA HA YHUCIIO,
CyMMa BEKTOpPOB, PAa3JIOKEHHME BEKTOpa II0 JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

CkansipHoe IpOU3BEJICHUE BEKTOPOB.

TGOpeTI/IKO-MHO}KGCTBeHHBIC ITOHATHA. MHO)KGCTBO, QJICMCHT MHOJXCCTBaA. Saﬂ;aHI/Ie
MHOXKCECTB  IICPCUYHUCICHHUCM  3JICMCHTOB, XapaKTCPUCTHYCCKUM CBOMCTBOM.

[TonmuoxecTBO. OOBETMHEHUE U TIEPECCUCHNE MHOXKECTB.

OneMmenTsl Joruku. OmnpexneneHne. AKCHOMBI U TeopeMbl. [[0Ka3aTenbCTBO.
JlokazarenbCcTBO OT mpoTHBHOro. Teopema, oOparHas panHou. Ilpumep wu
KOHTPIIPUMED.

[ToHsiTHE O PABHOCHIIBHOCTH, CJIE€I0BAHUH, YIOTPEOIECHUE JOTUUECKUX CBA30K €CIIU

.., TO ..., BTOM U TOJILKO B TOM CJIy4dac, JJOTUUCCKUC CBA3KU H, WJIM.

['eoMeTtpust B ucropuyeckoM pa3Butuu. OT 3emuemepus k reomerpu. [Tudarop u
ero mkosa. PDanec. Apxumen. IlocTtpoeHne mNpaBUIBHBIX MHOTOYTOJIBHUKOB.
Tpucekuus yrna. Ksagpatypa kpyra. Y nsoenue kyoa. Ucropus uucna n. 3oinoroe
ceuenue. «Hauana» EBxmmma. JI. Ditnep. H. U. JloGaueBckuii. McTopusi maroro

HIOCTYJIaTa.

N300perenue MeToga KOOPAMHAT, MO3BOJISIOLIETO NMEPEBOAUTH I€OMETPUUECKHUE
00BeKThl Ha s3bIK anreOpsl. P. Jlekapt u [1. @epma. [IpumMepsl pa3nuuHbIX CUCTEM

KOOpAWHAT Ha INIOCKOCTH.
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Conepxkanue o00OvuYeHHs [ KJACC

1.HayanbHble reoMeTpUYecKue cBeenus. 12 4
[Tpocteiimme reomerpuueckue (Urypbl: mpsmas, TOYKA, OTPE3OK, Jyd, YIOJ.
[TonsitTue paBeHcTBa reomerpuueckux ¢uryp. CpaBHEHHE OTpPE3KOB M YIJIOB.
H3mepenue OTpe3koB, ainuHa OoTpe3ka. M3mepeHue yrios, rpagycHas mepa yruia.
CMesKHBIE M BEPTUKAJIbHBIE YTJIbl, UX CBOMCTBA. lIepneHINKyIIIpHBIE PSMBIE.
OcHOBHass 1LEenp — CUCTEMAaTU3MPOBATh 3HAHMUS YYalIUXCs O IPOCTEHINUX
reOMETPUUYECKUX (PUTYypax M UX CBOWCTBAX; BBECTH MOHITHE PAaBEHCTBA QUTYD.
2. TpeyronbHuku. 18 4.
TpeyronpHuk. Ilpu3Haku paBeHCTBa TPEYrOJbHUKOB. llepneHAuKynsap K MpsAMOM.
Menuanbl, OUCCEKTPUCHI U BBICOTHI TPEYToJbHUKA. PaBHOOEIpEHHBIN TPEYTOJbHUK
Y €ro CBOMCTBA. 3aa4i Ha TOCTPOCHUE C MOMOILBIO HUPKYJIISA U JTUHEHUKHU.
OcHOBHasi 11eJ1b — BBECTH MOHATUE TEOPEMBI; BbIPA0OTATh YMEHUE JOKA3BIBATD
PABEHCTBO TPEYTOJIBHUKOB C IIOMOLIBI0 U3YYEHHBIX IPU3HAKOB; BBECTU HOBBIM

KJIacc 3a/1a4 — Ha TIOCTPOEHHE C IT0 MOIIBIO IIUPKYJIS U JINHEHKH.

3.MMapanjeabHble npsiMble. 12 4.

[Ipu3Haku napauIeaIbHOCTH NMPAMBIX. AKCHOMA MAapaJUIENbHbIX NpsMbIX. CBOKCTBA
[1apajuIeNIbHBIX MIPSAMBIX.

OcHOBHas 11€JIb — BBECTH OJTHO U3 BAXKHEUIINX MMOHATHA — MOHSTHUE MapajlIeIbHbIX
NpsAMBIX; JaTh MEPBOE MPEACTaBIeHUE 00 aKCHOMAaX M aKCMOMAaTHYECKOM METOJE B
I€OMETPUH; BBECTU AKCUOMY MapaJUICIbHBIX IPSIMBIX.

4.CoOTHOLIEHHUS MKy CTOPOHAMH U YIJIaMH TPeyroJbHuKa. 18 4.

CymMa yrioB TpeyroiabHuka. COOTHOIIEHUE MEXAY CTOPOHAMU U yIiIaMHu
TpeyrojapHuka. HepaBeHCTBO TpeyrosibHUKa. [[pSAMOYTOSIbHBIE TPEYTONBHUKH, UX
CBOWCTBA U IPU3HAKU paBeHCTBA. PaccTosiHUE OT TOUKMU 10 psAMoOu. PaccrossHue
MEXKy NapaJyIeIbHbIMU MPsAMBIMU. [locTpoeHnE TpEYroabHUKA MO TPEM DJIEMEHTAM.
OcHOBHast 1Lelb — pPACCMOTPETh HOBBIE HMHTEPECHBIE W BAXHBIE CBOWCTBA
TPEYTOJIbHUKOB.

5. IloBTOpenue. Pemenue 3aga4. 84
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Conep:xxanue o0vueHusi 8 kjace

1. Yer1bipéxyroabuuku. 144

MHOroyronbHUuK, BBIITYKJIBIA MHOTOYTOJIbHUK, YETHIPEXYTOJIbHHUK.
[Tapannenorpamm, ero cBoiicTBa M npusHaku. Tpameuwus. [IpsMmoyronbHUK, poMoO,
KBaJpaT, ux cBoiicTBa. OceBas U LICHTPAJIbHASI CHMMETPHH.

OcHOBHasi 1edb — HM3Y4YUTh HaWOOJIEE BaKHBIC BUIBI YETHIPEXYTOJbHUKOB —
napajiesorpamMmm, IpsiMOyroJibHUK, poMO, KBaJpart, Tpamnelus; 1aTh MNpeacTaBIcHue
o (purypax, o6IagaroNIMX OCEBOM WIIM IIEHTPATLHOW CUMMETPHUH.

2.Ilnomansb. 14 y.

[loHaTHE MIOmAAN MHOTOYroiabHUKA. [nomany npsMoyrojibHHKA,
napasuiesiorpamma, TpeyrojibHuka, Tpanenuu. Teopema ITudaropa.

OcHOBHas 11€Jb - PACIIUPUTH U YIITYOUTh MOJIy4eHHbIE 5 - 6 Ki1accax
MPEACTABICHUS YYalIuxcsi 00 M3MEPEHUH U BHIYMCIICHUH TUIOIIA I ; BRIBECTH
dbopMyIIbl TIOIIAICH NPsIMOYTOIBHUKA, apaJlieJIorpaMMa, TPEYroJIbHUKA,
Tpaneuu; 10Ka3aTh OJIHY U3 TJIaBHBIX TeOpeM reomeTpun — teopemy Iludaropa.

3. llogoOHbIe TpeyroJbHuku. 19 u.

[TogoGubie TpeyronbHuKU. [lpu3Haku nmogoOus TpeyroibHUKOB. I[IpumenHeHue
noAoOusl K JI0Ka3aTelIbCTBY TEOPEM U perieHuto 3a1a4. CUHYC, KOCUHYC M TaHTE€HC
OCTPOTO yTIJIa NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OcHoOBHasi 1€JIb — BBECTU NOHSATHE TMOAOOHBIX TPEYTOJBHUKOB;, PacCMOTPETh
MPU3HAKKU TMOJ00UST TPEYrOJIBHUKOB M WX MPUMEHEHHUsI; CAENaTh MEPBbIM IIar B
OCBOCHMU YYAIIUMHUCS TPUTOHOMETPUYECKOTO armapara reOMETpHH.

5. OkpykHOCTD. 17 4.

B3anMHoe pacnosioxxeHne npsiMoi U OKpY>KHOCTH. KacaTenbHasi K OKpY>KHOCTH, €€
CBOWMCTBO M mpu3HaK. LleHTpanbHble U BOMCaHHBIE YIIbl. YeThIpe 3amedaTelIbHbIC
TOYKH TPEYTOJIbHUKA. BriucaHHas v onmvcaHHasi OKPY>KHOCTH.

OcHOBHas 11eJ1h — PACIIUPUTH CBEJEHUS 00 OKPY>KHOCTHU, TIOJIYICHHBIC YIAITUMUCS
B 7 KJacce; M3y4duTh HOBBbIE (DAKThI, CBSI3AHHBIC C OKPYKHOCTHIO; MO3HAKOMHTH
y4alIuXcs C YeTHIPbMSI 3aMEeYaTeIbHBIMU TOUKAMU TPEYTOJIbHHUKA.

5. lloBTOopenue. Pemenue 3anau. 4 4
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Conep:xxanue o0yuyenus 9 kjacc

1. BekTopsbl. 84acoB

[lonarue BekTopa. PaBeHCTBO BekTOpoB. CI0KEHHUE W BBIUUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpA HA YUCIIO.
OcHoBHast T1e/b- (OPMYTUPOBATH OMPENCTCHUS ¥ WUTFOCTPUPOBATH TOHSITHS

BEKTOPA, €ro JJIMHBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB; MOTUBUPOBATH BBEIACHUE
MOHATUW U JACUCTBHUM, CBSI3aHHBIX C BEKTOPAaMH, COOTBETCTBYIOIIMMU IPUMEPAMHU,
OTHOCSIIIMMUCA K (PU3MUECKHMM BEKTOPHBIM BEIHMUYMHAM; MPUMEHITh BEKTOPHI U

JICUCTBUS HAJl HUMH IIpH PCUICHUH IT'COMCTPHYCCKHUX 3aaa4

2.Metoa koopaunart. 10

Pa3yioxenue BEKTOpa 1o JByM HEKOJIMHEApHBIM BeKTopaM. KoopauHaTsl BEKTOpa.
[IpocTeiimme 3amadyn B KOOpPAMHATAaX. YPAaBHEHUA OKPYKHOCTH M TPSIMOM.
[IpumeHeHne BEKTOPOB U KOOPAUHAT MPY PELICHUM 3a4ad.

OcHOBHas 11€JIb — HAYYUTh YYalllUXCS BBINOJHATH JEUCTBHUS HaJ BEKTOPAMH KaK
HaIlpaBJICHHbIMH OTPE3KAMH, YTO BAXXHO JJIsl NPUMEHEHHUS BEKTOPOB B (DU3HKE;
IIO3HAKOMHUTH C MCIOJIb30BAaHUEM BEKTOPOB M METOJAa KOOPAMHAT NPU PELICHHUU
reOMETPUYECKUX 3a/1ay.

3.CooTHOLIEHUSI MEKAY CTOPOHAMH H YIJaMH TpeyroabHuka. CkajsipHoe
npousBeaeHue BeKTOpPoB. 11 4.

CuHyc, KOCMHYC M TaHI€HC yria. leopemMbl CMHYCOB M KOCHHYCOB. Pemenue
TpEYroJbHUKOB. CKalsIpHOE IPOMU3BEJIECHUE BEKTOPOB M €ro NPUMEHEHUE B
reOMETPUYECKUX 3aJadax.

OcHOBHas 1eb — pa3BUTh YMEHHE YYAIIMUXCS NPUMEHSATh TPUTOHOMETPUUYECKUN
anmnapar Ipy pelIeHUA FeOMETPUYECKHX 3a]1ay.

4. IIMHA OKPYKHOCTH M IUIOIAAb Kpyra. 12 4.

[IpaBunbHbIE MHOTOYrOJbHUKH. OKPYXHOCTH, OMUCAaHHAS OKOJIO MPaBHIBHOIO
MHOT'OYTOJIbHUKA U BIIMCaHHas B Hero. [locTpoeHre mpaBuiIbHBIX MHOTOYTOJIBHUKOB.
Jnuna okpyxxkHoctu. [Tnomans kpyra.

OcHOBHasi 1EeAb — PpACIIMPUTh 3HAHUWE YYalIUXCS O MHOTOYTOJIbHUKAX;
pPaccMOTPETh MOHATHS JJIMHBI OKPY>KHOCTU U IJIOLIAAN Kpyra U (pOpMyJbl ISl UX
BBIYHCIICHUS.

5./IBu:keHusi. 8 yacoB

14



OtoOpaxenue miockoctu Ha ceOs. [lonarue nmwxenus. OceBas U LEHTpalbHas
cumMmeTpuu. [lapaitensHbiii nepenoc. [loBopot. Hanoxxenns u 1BUKEHHUS.
OcHoBHast 1eJlb — IMO3HAKOMHUTh YYallUXCsi C TIOHSTUEM JBHXKEHUSI U €ro
CBOWCTBaMH, C OCHOBHBIMH BUJIAMH JIBH>)KCHUM, B3AUMOOTHOILICHUSIMUA HAJIOKEHUN U
JNBIKEHUH. [[BH>KEHME MIIOCKOCTH BBOJMTCS KaK OTOOpa)KEHHE IIOCKOCTU ceOs,
COXPAHSIOIIEE PACCTOSTHUE MEXKITY TOUKAMH.

6. OO0 akcuomax reomeTpuu. 2 yaca

becena 00 akcruomax reoMeTpumu.

OcHoBHasi Lenp — naarh Oozee TiyOOKOe MPEACTaBICHHUE O CHCTEME aKCHOM
IJITAHUMETPUM U aKCMOMAaTUYEeCKOM MeTojie. B 1aHHOM TeMe pacckas3bIBaeTCs O
pPa3IMYHBIX CUCTEMAaX aKCMOM TE€OMETPUM, B YACTHOCTU O PA3IUYHBIX CIOCOOaxX
BBEJICHUS MMOHSTHUS PaBEHCTBA (DUTYD.

/. HavaabHble CBeIeHUS U3 CTepeoMeTPUM. § 4acoB

[Ipenmer crepeomerpun. ['eomerprueckue Tena U MOBEPXHOCTU. MHOTOrpaHHUKH:
pu3Ma, rnapauiesenunes, mupamuaa, GopMyIi 1Jist BRIYUCIEHUS UX 00beMoB. Tena u
MOBEPXHOCTH BpallleHUs: [WIMHAP, KOHYC, cdepa, map, GopMyJibl AJisl BEIYUCICHUS
UX IUIONIA/Iel TIOBEPXHOCTEN U 0OBEMOB.

OcHoBHas 11e1b — JIaTh Ha4YaJIbHOE MPEJICTABIICHUE O TeJIaX M MOBEPXHOCTSIX B
MPOCTPAHCTBE; TO3HAKOMUTD yUaIlIUXCSI C OCHOBHBIMH (POpMYJIaMU J1J1sl BEIYUCIICHUS
IJI0IIAICH TOBEPXHOCTEH U 0ObEMOB TETI.

8. IloBTOpenue. Pemenue 3axau. 9

6. TemaTnueckoe mIaHupOBAHUE

«I"eometpust, 7»

TeMEbl, BXOISIIHE B OcHoBHOE Komn-Bo [XapakTepucTrka OCHOBHBIX BUJIOB JIEATEIHLHOCTH
pa3aerbl CoJIepXKaHue 1o JacoB |yUCHHKA (Ha ypOBHE YUeOHBIX JEHCTBHI)
MPUMEPHOI TeMam

IIpOrpamMMmBbl

1.HayaabHLBIE
reoMeTpu4ecKue
CBeIeHUs

12

OOBSICHSTH, YTO TAKOE OTPE3OK, Ty, YTOJI, KaKHe
¢burypst Ha3bIBAIOTCA paBHBIMH, Kak

CPaBHHUBAIOTCA U U3MCPAIOTCA OTPC3KHU U YIJIbI,
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[Ipocreitmme
reOMETPUUECKUE
burypsl: npsmMasi,
TOYKa, OTPE30K, IyY,
yroa. [lonsarue
paBeHCTBA
reOMETPUUECKHUX
¢uryp. CpaBHenue
OTPE3KOB U yIJIOB.
H3mepenue OTpe3KoB,
JUIMHA OTpe3Ka.
M3mepenue yrios,
rpajlycHas Mepa yria.
CmexHble 1

JIyd u yrou. [Tonsitue
paBEHCTBA
reoMeTpUUYECKUX QUryp
CpaBHenue
Otpe3koB.CpaBHEHHE
YIJI0B

3MepeHne oTpe3KoB
M3mepeHue OTpe3KOB U
yTJ10B..CMEKHbBIE U
BEPTUKAIBHBIC YTJIbI
[leprienAuKyIsIpHBIC
npsiMblePenenue 3ana4y

KoHnTposibHas pabora
Nelno teme «HauanbHEIE

4TO TaKOe TPaJyC W IpajycHas Mepa yria, Kakou
YIOJI Ha3bIBACTCs MPSAMBIM, TYIBIM, OCTPBIM, pa3-
BEPHYTHIM, YTO TaKO€ CepeArHa OTpe3ka W
OuWccekTpuca yria, Kakuhe YIJibl Ha3bIBAIOTCS
CMEXHBIMU u KaKue BEPTHKATbHBIMU;
dbopMyTupoBaTh U 0OOCHOBBIBATH YTBEPIKICHUS O
CBOMCTBAaX CMEXHBIX W BEPTUKAIBHBIX YIJIOB;
06’b$ICH$ITB, KaKue IMPpAMBIC HAa3bIBAOTCA
[ePICH UK YIIAPHBIMHU; bopMyIHpOBaTH u
000CHOBBIBAaTh YTBEp)KIIEHHE O CBOMCTBE JBYX
OpsSMBIX,  TEPIECHAUKYISIPHBIX K  TPEThEi;
n300pakaTh W paclo3HaBaTh  yKa3aHHBIC
npocreiiie (GUrypsl Ha dYeprexax; pelaTh
3aJjauu, CBSI3aHHbIE C ’TUMHU MPOCTEUIIMMU (PUTy-

BEPTUKAIbHBIE YTIIbL, pamu
X CBONCTEA. reOMETPUIECKHE CBE-
[leprenMKyIspHele [
psIMBIE.
2. TpeyroJbHUKH 18 | OObschaTh, Kakas (urypa  Ha3bIBAETCA
_ TPEYroJbHUKOM, YTO TAKOE BEPLIMHbL, CTOPOHBI,
TpeyronbHuK. Tlepeblit npu3Hak YOIl M NEPUMETP TPEYroidbHHKA, KaKoi
[IpU3HAKN PABEHCTBA | PABCHCTBA TPCYTOJIb- TPEYTOJILHUK HA3bIBAECTCS PABHOOEIPEHHBIM H
TPCYTOJILHUKOB. Hnkos. Menuana, KAaKOil PaBHOCTOPOHHHMM, KaKME TPEYTOIbHHKH
LlepreRmKyIIp K OuccexTprca 1 BbICOTA Ha3bIBAIOTCS  PaBHBIMHM;  M300paxaTh U
NpsAMOH. Menansl, TpeyroibHika PacIo3HaBaTh HA YEPTEKAX TPEYTONBHUKU U UX
OuccekTpucsl 1 BoIcOThI| .CBONCTBa paBHOOE - SeMenTE; (DOPMYITUPOBAT M  JOKA3BIBATH
TPCYroJIbHHKA. PCHHOTOTPCYT OB TeOpeMbl 0 HpH3HAKaxX paBeHCTBa
PapHOOepeHHEIH HHUKa.TOPOH HpH3HAK TPEYTONILHUKOB; OOBACHATH, YTO HA3BIBAETCS
TPCYTOILHUK 1 €ro PaBCHCTBA TPCYTOJIb- TIEPIIEHTUKYIISAPOM, MPOBEAEHHBIM W3 JIAHHOM
cBoiicTBa. 3amaun Ha | HUKOB TpeTwii mpu3HaK TOMKE K JAHHOH IpAMOW; (OpMYIHDOBSTH M
[IOCTPOCHHUE € PaBCHCTBA TPEYTOMIb- JIOKa3bIBaTh TEOPEMY O TEPNEHIUKYISAPE K
MOMOIIBHO LMPKY/IA M | HUKOB.CIICHHE 327124 Ha IpAMOH;  OGBACHATH,  KAKHE  OTDE3KE
JTAHCUKH BCC IIPU3HAKK PABCHCTBA HA3BIBAIOTCA  MEIMAHOM, OUCCEKTPHMCOH M
TpCYTOJILHUKOB.KPYK- BBICOTOM TpeyroibHMKa; (OPMYIMpOBaTh U
HOCTD.OCTPOCHHEC JIOKa3bIBaTh TEOpEMBI 0 CBOICTBAX
LMpKYICM 1 PaBHOOEIPEHHOTO TPEYTONBHNKA, pelIaTh 3a-
nuHefikor3anaun Ha Ja4d, CBS3aHHBIE C NPHU3HAKAMHM pPaBEHCTBA
TIOCTPOCHHEC TPEyroNLHUKOB u cBOMCTBAMU
KourponsHas paGotaNe2 PaBHOOEIPEHHOTO TPEYTONBHUKA; (POPMYJIH-
o Teme ([ IpH3HaKi pOBaTh OINpe/eleH’e OKPYKHOCTH; OOBACHATS,
I ABCHCTBA TPEYTOD- 4TO TAKOS LEHTP, PAMYC, XOPIA M JMaMmeTp
KOy OKPYKHOCTH; pelllaTh MpOCTeHIne 3a1auu Ha
noctpoeHue  (IIOCTPOEHUE  yIJIa,  PABHOTO
JAHHOMY, TOCTPOEHHME OMCCEKTPMCHI YTIIa,
MOCTPOEHHE  NEPHEHAMKYISAPHBIX  IIPSAMBIX,
MIOCTPOCHHE CEpelMHbl OTpe3ka) u Oolee
CIIOKHBIE 3a/Ia4¥, MCIOJIb3YIOIIHE YKa3aHHbIE
npocreifliie;  CONOCTAaBIAATh  IOJNYYEHHBI
PE3yJIbTaT C YCIOBHEM 3aJ1a4y; aHAIM3HPOBATH
BO3MOJKHBIE CITydan
3.I1apaniejabHble 12 |®opmynupoBaTh ONpPEAEICHUE NapAJIEIbHBIX
npsiMble NPAMBIX; OOBACHATH C TOMOMIBIO PUCYHKA, KAKHE
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IIpu3Haku
MapajuIeIbBHOCTH
psMBIX. AKCHOMa
HapajuIeNIbHbIX
npsimbix. CBocTBa
IapAJUIEIIbHBIX MPSAMBIX

[MapannenbHble
rpsimble. I [pusnaku
[apajIeIbHOCTH JBYX
psMbIX [IpakTuyeckue
CHOCOOBI TOCTPOCHUS
MapajieIbHbIX
psAMbIX. AKCHOMa
MapajieIbHbIX
rnpsimbix. Teopembl 006
yriax, 00pa3oBaHHBIX
NIBYMS [TapajliIeIbHBIMU
[PSIMBIMU U Ce-

kyiei. KonrponbHas
pabota o reme «Ilapai-
JIETBbHOCTD MPSMBIX)

yIbl, 0Opa30BaHHBIE MPU MEPECEUCHUH JBYX|

PSAMBIX ~ CEKYLIEH, Ha3bIBAlOTCS  HAKPECT]
NeXKallMMKY, KakKue OJHOCTOPDOHHUMHM M KaKHE
COOTBETCTBEHHBIMU; ¢bopmynHupoBaTh 151

T0Ka3bIBaTh TEOPEMBI,

BbIpaXKaloIIMe MPU3HAKK MapauieIbHOCTH JBYX
MPSIMBIX;;

OOBSICHATh, YTO TaKOE€ AKCHOMBI T'€OMETPUU H
KaKWE AaKCHOMBI YK€ HCIIOJIb30BAJIUCh PAHEE;
(bopMyIHPOBaTH AKCHOMY MAPAIIEIBHBIX MPSIMBIX
U BBIBOJUTH CIEACTBUS U3 He€; POpMynHpoBaTh U
T0Ka3bIBaTh TEOPEMBI O CBOICTBAaX NapaslieIbHbIX|

NpsIMBbIX, OOpaTHbIE TeopeMaM O HpU3HaKaX
MapajuieIbHOCTH,  CBSI3aHHBIX ~ C  HAKPECT]
NeKaIMmu, COOTBETCTBEHHBIMHU u

OJIHOCTOPOHHUMH YIJIAMH, B CBSI3H C OJTHM|
OOBSACHATh, YTO TaKO€ YCIIOBUE U 3aKIIOYCHHE
TEOpEMbI, Kakas TeopeMa Ha3bIBaeTCsi 0OpaTHOM
[0 OTHOIICHHUIO K IaHHOM Teopeme; OOBSACHATH, B
4éM 3aKJIIOYaeTCsl METOJl JI0Ka3aTeabCTBa  OT)

MPOTHBHOTO: (QOPMYJIMPOBaTh M JIOKa3bIBaTh
TeOpeMbl 00  yriax ¢ COOTBETCTBEHHO
napajuieIbHBIMUA u NEePICHIUKYIISIPHBIMU

CTOPOHAMM,; IIPUBOJUTHL HPHUMEPHI UCIIOJIb30BAH
OTOro METOoA4d, PCIIaThb 3ada4d Ha BBIYHMCIICHHUC,
JO0KAa3aTCIIbCTBO MW IMOCTPOCHUC, CBA3AHHBIC C
[HapaJICJIIbHBIMU IIPSAMbIMU

4.CoOTHOLICHHUS MY CTOPOHAMH H

cDOpMYJ'II/IpOBaTI: U JOKa3bIBaTb TEOpPEMY O

YIJIAMH TPEYroJbHHUKA 18 [CYMME YIJIOB TPEyroibHHKA M €€ CICACTBHE O
Cymma yrios Cymma yriion BHEIIIHEM yIJI€ TPEYTrOJbHUKA, IPOBOIAUTH
TPEeyTOTBHHKA. ——y KJIacCU(PUKALIMIO TPEYrOJBHUKOB 110 yIJjam;
COOTHOMICHIIE COOTHOIEHHE MY dbopMynupoBaTh U JI0Ka3bIBaTh TEOPEMY O
MEIKTY CTODOHAMI H  [CTODOHAMH | YIIIaMHt COOTHOIIEHUAX MEXKIY CTOPOHAMH W YIJIaMU
yTITaMH TPEYTONBHIKA, TPEyroJIbHUKA (mpsimoe n oOpaTHOE
TPeyTOTBHHKA. HepagercTo YTBEP)KJICHHS) U CJIECACTBUS U3 HEE, TEOPEMY O
HepaseHcTao TPEYTOBHHKA. HEPABEHCTBE TPEYTOJIbHUKA; (I)opMyanolaaTb u
TPeyTOTBHHKA. IpsMoyrosHbIe TOKa3bIBaTh TEOPEMBI o CBOMCTBaX
[IpssmoyronabHBIE TPEYTOJIbHUKH, UX Hp}IMOYFOJ'IBHBIXv Tpeyroanmcocl);
TPEYTrOJIbHUKH, UX CBOMWCTBA U IIPU3HAKHU (MpAMOYTONBHBIA TPeYroMbHUK ¢ yriaom 307,
CBOICTBA U paBeHcTBa. Paccrosinue [IpHSHAKH PaBCHCTBA TpAMOYTOJILHBIX
NpU3HAKH OT TOUKH 70 TPSMO. TPEYTOJIbHUKOB); Q)OpMyHI/IpOBaTIi onpeaeneHus
paBercTBa. PaccTos-  |PacCTOSHHE MEXIY PacCTOSAHUS OT TOYKHU JO INPSAMOM, pacCTOSIHUSA
HHE OT TOUKH 10 TApATTEHHBIMH TPs- MEXK]y MapaJUIeIbHBIMA TPSMBIMH; PEIIaTh
npsamoil. Paccrostnue  (Mbimu. [loctpoenne Safidid  Ha  BBITHCICHUA, JOKA3ATCIBCTBO M
MEXITY TPEyTOBHIKA IO TPEM [MOCTPOEHUE, CBS3aHHBIE C COOTHOIIEHUSIMU
napajuieTbHbIMU hraeMmeHTaM. KoHTpospHas MKy CTOPOHAMH M yIJIaMH TPEYTojlbHIKA,
TISMBIMEL. paGora 1o Teme«Cymma pPacCTOSHUEM MEKTY napasuieIbHbBIMU
ToctpocHue VTJI0B TPEYTONbHIKAY npsiMbIMU. [Ipu HEOOXOIUMOCTH MPOBOJUTH IO
TPEYTONBHIKA IO KoHTponbHas paboTa 1o XOIy pEeUIeHUs HOHOJ‘IHI/ITGJ'IEHBI@ MOCTPOEHUA,
TpeM SIIEMEHTaM. Teme « COOTHOILLIEHUE COITIOCTABJIATH MOJIYYCHHBIN pe3yiibTaT C

MEKTy CTOPOHAMH M YCIOBHEM 3a/lauM, B 3ajlayax Ha IOCTPOEHUE

YIIIaMU TPEYTOIBHIKA MCCIIEIOBATh BO3MOXKHBIE CIIyYaHu.

S.11oBTOpeHue.
Pemienue 3a1au. 8
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«I"'eometpus, 8»

Tempi, OcHoOBHOE Kon- | Xapakrepuctrka OCHOBHBIX BUIOB
BXOJAIIME B COJZIEpKaHUE 110 TEMaM | BO JIeATETLHOCTH YYCHHKA (Ha YPOBHE YUEOHBIX
pas3elbl 4yaco | JehcCTBHiA)
MIPUMEPHOI B
MPOrpaMMBbl
1.YeThIpéXyroJbLHUKI 14 | OOBSCHATH, YTO TaKOE JIOMaHasi, MHOTOYTOJIbHUK,
€ro BEpIUIMHBI, CMEXKHBIC CTOPOHBI, JTUATOHAIIY,
MHOroyronsHuK, | MHOTOYTOIbHHUKH. n300paxkaTh M pacro3HaBaTbh MHOTOYTOJFHUKU Ha
BBIITYKJIBIH TlapasuIenorpamm. YyepTekax;  IOKa3blBaTh  3JIEMEHTBI  MHOIO
MHOTOYTOTBHHK, CRojicTBa YJTOJIbHUKA, €ro BHYTPEHHIOIO U  BHEUIHIOIO
obmacTu; (hopmynmpoBaTh OTIpeIIeIICHIE
YETBIPEXYTOJIBHA | TTapajuieJiorpaMma. i
BBIMYKJIOTO MHOT'OYrOJIbHUKA;  M300pakaTh U
K Ilpr3Haxy pacno3HaBaTh  BBINYKJIBIE U HEBBIMYKIIbIC
Hapannenf)rpaMM ITapajenorpaMmma. MHOTOYTOJBHHUKH; (POPMYIHPOBATH U OKA3HIBATH
, €ro cpoiictBa u | Pemenwue 3agay no reme VIBEPXKICHMS ©O CyMMe YIUIOB  BBIIYKJIOTO
IIPU3HAKH. «mapajiciIorpaMmm». MHOTI'OYT'OJIbHUKA U CYMME €r0 BHEIIHUX VIJIOB;
Tpaneuusi. Tpaneuus. CBolicTBa OOBSCHATE, Kakue CTOPOHBI  (BEPIIMHEI)
[IpssMOyronpHUK, | TpameHuH. YeTHIPEXYTOIHHUKA Ha3bIBAFOTCS
pomo, KBajpar, | 3aJja4u Ha IIOCTPOCHHUE . HNPOTHUBOIIOTOKHBIMU; (opmymmposats
X cBoiictBa. | ITpAMOYTOIBHHK. ONpeNieNieHUsT  MapajuiesiorpaMma,  TpameluH,
Ocegas u | PoMG u kBazpar. paBHOOEApEHHOW W TPAMOYTOJIBHOW Tpareui,
HeHTpaTbHAS CBoifcTBa poMba i IpsSIMOYTOJIFHHKA, poMOa, KBaIpara; fl306pa>1<aTb u
pacmo3HaBaTh 3TH YEThIPEXYTOBHUKHY;
CUMMCTPHH. KBaJIpata. (hopMyIUPOBaTh M JOKA3bIBATh YTBEPKIACHUS 00
OceBast 1 IeHTpaTbHAS WX CBOWMCTBax W IpHU3HAKaX; peliaTh 3ajadyd Ha
CUMMETPUH. BHIUNCJIEHHME, JOKA3aTE€IbCTBO M IOCTPOCHHE,
Pemenne 3amaq. CBSI3aHHBIE C 3TUMH BHIaMHU YETHIPEXYTOJIBLHUKOB;
Kontpoasnas pabGora OOBSICHATh, KakWe JIBE TOYKH Ha3bIBAIOTCS
Nel mo Teme : CUMMETPUYHBIMU OTHOCHUTEJILHO TIPSIMOIA
«YUETBIPEXYTOJIb (Toukm),B KakoM ciydae (urypa Ha3bpIBaeTCA
HUKWN» CUMMETPUYHOM OTHOCUTEIBHO MPSIMOH (TOYKH) U
9TO Takoe och (IICHTp) CHMMETPUH (QHUTYPHI,
PUBOJIUTH MPUMEPHI GUTYP, 00JIATAI0NINX OCEBOH
(ueHTpasbHOM) CUMMETpHEH, a TakXKe MPHUMEpHI
OCEBOM W IEHTpPaJIbHOW  CUMMETpUd B
OKpYy’Karolei Hac 00CTaHOBKE
2.ILnomann 14 OOBACHATh, KaK MPOM3BOAUTCA H3MEPEHUE
ITonsiTue IlonsTe mOIIAAU TIomaaei MHOTOYTOJIEHUKOB, KaKue
TUTIOIIAAN MHOTOYTOJIbHUKA . MHOTOYTOJTbHUKHA Ha3bIBAIOTCS
MHOroyrojpHuka. | Ilnomans paBHOBEIIMKUMU u Kakue
[Tnomann MHOT'OYTI'OJIbHUKA PaBHOCOCTABJICHHBIMU; bopmynrpoBaTh
npsiMoyroyibHuka, | [lnomans OCHOBHBIE€ CBOMCTBA IUIOIIAJCH U BBIBOJUTH C
mapajuieorpaMm | mapajuiesiorpaMmma. 150, TIOMOIIBIO dbopmyIbl TUIOIIAJEN
a, TpeyrojpHuka, | Ilnomans MPAMOYTOJIbHUKA, MapauieaorpaMma,
Tpanenuu. TPEYroJIbHUKA. TpeyrojbHUKa, Tpanenuu; GopMyIupoBaTh U
Teopema [Tnomans JIOKa3blBaTh ~ TEOpeMy 00  OTHOIIEHUH
I[ndaropa. TPEYroJIbHUKA. IUIOIIAJEH TPEYrOJbHUKOB, HMEIOLIUX 10
[Tmomaae Tpaneuyun paBHOMY YTIy; GOpPMYITHUPOBATH U IOKA3bIBATh

Haxosxnenne miomaau
Tpaneuuu. Teopema
[Tudaropa.Pemenne
3a/1a4y C MOMOIMIbIO T.
[Tudaropa.lloBropenne

teopemy [Iudaropa u oOpatHyro eif; BHIBOAUTH
bopmyiry ['epona TSI TUTOIIA T
TPEyroJbHUKA,; pemars 3a1a4un Ha
BBIYUCICHUEC U A0Ka3aTCIbCTBO, CBA3AaHHBIC C
dbopmynamu momiaaei u reopemoint [udaropa
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10 TEME «IUIOIIAIb)
KonTponbsHas pabota
No2 110 TEME «ILIOIIAIEL)

3. lloxo0HbIE

OOBSICHATh TOHATHE MPONOPLHUOHATBHOCTH

TPEYroJILHUKH 19 | otpe3koB;  (opMynHpoBaTh  ONpPEAEICHUS
[Tomo6HBIC Teopema o cpeaHeit MOIOOHBIX TPEYroJbHUKOB U Kod(h(duUIlneHTa
TPEYrOJIbHUKU. JIUHUH nonobus; QopMyaupoBaTb U JI0Ka3bIBaTh
IIpu3Haku TPEYroJIbHUKA. TEOpeMbl: 00  OTHOIIEGHWM  IUIOIIAJACH
nojoous CBolicTBO Me1MaH HNOJOOHBIX TPEYrOJbHUKOB, O IpPHU3HAKaX
TPEYrOJIbHUKOB. TPEYroJbHUKA 000U TPEYroJbHUKOB, O CpPEIHEH JHMHUH
IIpumenenue Pemenue 3aga4d co TPEYTOJIbHUKA, O IEPECEYCHUU  MeIuaH
nojoous K | CBOMCTBaMHU M€JIUaH TPEYroJIbHUKA, 0 IIPONIOPLIMOHAIIBHBIX
JIOKa3aTeNIbCTBY TPEYroJbHUKA OTpE3Kax B IPSMOYTOJIBHOM TPEYTOJbHUKE;
TEeOpeM u | Teopema o OOBSICHATh, YTO TaKO€ METOJ TMoa00us B
PELICHHIO  3a/a4. | MPONOPIMOHATBHBIX 3ajadax Ha IIOCTPOEHHE, U IPHUBOAUTH
Cunyc, KOCUHYC U | OTpe3Kax B IIpUMEpPbl  NPUMEHEHMs  OTOr0  METOJa;
TAHI€HC OCTPOIO | MPSAMOYTOJIHLHOM OOBSCHATh, KaK MOXHO  HCIOJIB30BaTh
yria TPEYrOJIbHUKE CBOICTBAa  MOAOOHBIX  TPEYroJbHUKOB B
NIPAMOYTONbHOro | Jlenenue oTpeska B U3MEpUTENbHBIX paboTax Ha MECTHOCTH;
TPEYroJIbHUKA. AaHHOM OTHOLICHHH OOBSICHATH, KAK BBECTH ITOHITHE ITOI00MS I
IIpakTnaeckoe NpOU3BONIBHBIX  duryp;  opMynupoBaTh
IIPUIIOKECHHE OIpElEICHNE W WJUIFOCTPUPOBATH ITOHSTHS
noao0us CHUHYyCa, KOCUHYCa U TaHI'€HCa OCTpOro yria
TPEYrOJIbHUKOB IIPSIMOYTOJIBHOIO  TPEYIOJIbHUKA; BBIBOJIUTH
CooTHOLIEHUE MEKIY OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U
CTOPOHAaMHU U yriaMu 3HAYEHMsI CHHYCA, KOCUHYCa W TaHI'€HCa I
MPSIMOYTOJIBHOT'O yrinoB 30°, 45° 60° pemars 3amaum,
TPEYroJbHUKA CBSI3aHHBIE C TMOJO0MEM TPEYrOJIbHUKOB, JUIS
CuHyc, KOCUHYC U BBIYMCIICHHS 3HAYEHUI TPUTOHOMETPUYECKUX
TaHI€HC OCTPOro yria GYHKIMI ~ HCIONB30BaTh  KOMIIBIOTEPHBIE
IIPSIMOYTOJIBHOTO MIPOrpaMMBbI
TPEYroJbHUKA
Pemrenne 3aga4 no
TEME
«I10/100HBIE
TPEYTOJIbHUKN
HccnenoBate  B3aMMHOE  PACIIOJIOKECHHE
4.0Kpy:KHOCTD 17 | mpsMOM M OKPYXHOCTH; (QOPMYJIHPOBAThH
B3aumnoe KacareabHas k OIPENIETICHUE KacaTeIbHOW K OKPYXHOCTH;
pacrnosaoKeHue okpyxHoctu.IToctpoen dbopMynupoBaTh M JOKa3bIBaTb TEOPEMBI: O
MPSIMON U | ¥e KacaTeabHOM K CBOICTBE KacaTenbHOM, 0  IIpU3HaKe
OKPY>KHOCTH. OKpyxkHOcTU.I panycHa KacaTrelbHOH, 00 OTpe3Kax KacaTelbHbIX,
KacarenpHass K | 1 Mepa OKpY>KHOCTH IIPOBEIEHHBIX n3 OJTHOU TOYKH;

OKPY’KHOCTH, €€
CBOMCTBO u
MPU3HAK.
LlentpaneHbie U
BIIMCAHHBIC YTJIbI.
Yersipe
3amMeyvaresibHbIe
TOUKH
TPEYroJbHHKA.
Bnucannas u
OIMCaHHAas

IlenTpanbHbIC U
BIMCAHHBIE YTJIbL.
Teopema 0 BIUCAaHHOM
yrie u 06 oTpe3Kax ,
MepeCceKaroIINXCs XOp/
Bnucannsie yribl.
Pemnrenue 3amau
CaoiicTBO
OUCCEKTPUCHI yIIIa.
CepeIMHHBIN
MEePIICHIUKYIISIP.

(bopMyIMpOBAThH MOHATHS LIEHTPAIBHOTO yIiia
U TpagyCHOM Mepel JyI'M OKPYKHOCTH;
dbopMynupoBaTh M JOKa3bIBaTb TEOPEMBI: O
BIIUCAHHOM YIJIE, O IPOU3BEJIEHUU OTPE3KOB
nepecekarImuxcs xop; GopMmynupoBath u
JIOKa3bIBaTh ~ TEOPEMBI, CBSI3aHHBIE  C
3aMeyaTeNbHBIMH TOYKaMH TPEYroJbHHKA: O
OuccekTpuce yriaa M, Kak CIEICTBHE, O
NepeceueHN OUCCEKTPUC TPEYrojbHHUKA; O
CEpeIMHHOM MEPINEHAUKYNIApE K OTPE3Ky H,
KaK CIJIEJICTBUE, O NEPECEUEHUM CEPEIUHHBIX
NEPIEHINKYIISPOB K CTOPOHAM TPEYroJIbHUKA,;
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OKPY>KHOCTH.

Teopema o Touke
MEePECEUYCHUS BbICOT
TPEYroJbHUKA.
Bnucannas
OKPY>KHOCTb.
ITocTpoenne
BIMCAHHOM
OKPYHOCTH.
Onucannas
OKPYXHOCTb.
[TocTpoeHnneonucanHou
OKPY>KHOCTH .
Pemrenue 3agad mo
TEME ;0KPYKHOCTb
[KOHTpoJsbHAs paboTa Ne5
[10 TEME ;| «OKPY>KHOCTh»

O TIIEPECEYCHHU  BBICOT  TPEYrOJbHHKA,
(bopMyIHpOBAThH OIPENCICHUSI OKPYXKHOCTEH,
BIINCAHHOW B MHOTOYI'OJBHUK M ONUCAaHHOU
OKOJI0O MHOTOYTOJIbHHKA; (hOPMYIHPOBATH U
JIOKa3bIBaTh ~ TEOpEMbl: 00  OKPYXKHOCTH,
BIIMCAHHOM B TPEYTOJILHUK; 00 OKpPY>KHOCTH,
OIMCAHHOM OKOJIO TPEYTOJIbHHMKA; O CBOMCTBE
CTOPOH OIIMCAHHOT'O YETBIPEXYTOJILHUKA; O
CBOWCTBE  yIVIOB  BIIMCAHHOIO  YETBIPEX
YroJIbHUKA; pellaThb 3ala4u Ha BBIYHUCJIICHHUC,
JI0Ka3aTeNbCTBO M NOCTPOCHUE, CBA3aHHBIE C
OKPY’KHOCTBIO, BIIMCAHHBIMHU U ONMCAHHBIMU
TPEYrOJIbHUKAMU U YETBIPEX YT OIbHUKAMU;
UCCIIEIOBATh CBOMCTBA KOH(PHUTypaLnH,
CBSA3aHHBIX C OKPYKHOCTBIO, C IIOMOILBIO
KOMIIBIOTEPHBIX IPOrpaMM

S.I1oBTOpeHue.

Pemenue 3apayu 4
«I"eometpust, 9»

Templ, OcHoOBHOE Kon- | XapakTepucTuka OCHOBHBIX BHJIOB
BXO/IAIINEC B coJiepKaHue 0 TeMaM BO JesATeIbHOCTH YUYeHUKa (Ha YpOBHE
pasznensl 9acoB | y4eOHBIX JACHCTBUIA)

MIPUMEPHOMN
MIPOrPaMMBbI

1. BekTopbl 8 dopMynHrpoBaTh onpeeeHus "
[TonsaTne [TonsiTe BekTOpA. 2 WJUTFOCTPUPOBATH MOHATHS BEKTOPA, ET0
BEKTOpA. PaBeHCTBO BEKTOPOB. 3 JUTMHBI,  KOJUIMHEApHBIX W PaBHBIX
PasenctBo C1105keHHEe U BEIUNTAHNE 3 BEKTOPOB;
BEKTOPOB. BEKTOPOB. MOTHUBHUPOBATh BBEJECHUE TOHITHI U
Crnoxenne u | CloskeHue 1 BEIYUTaHUE JEUCTBUM, CBA3aHHBIX
BBIYMTAHUE BEKTOPOB C  BEKTOpPaMH, COOTBETCTBYIOIIUMHU
BEKTOPOB. YMHOKEHUE BEKTOpa Ha IpuMepamu, OTHOCAIIIMMUCS K
YMHOXEHNE YHUCIIO (bU3UYECKUM BEKTOPHBIM BEJTUYHHAM;
BEKTOpa Ha | IlpuMeHeHHe BEKTOPOB K NPUMEHSATh BEKTOPbl W JACUCTBUSA HaJ
YHCIIO. PELICHHIO 3a1a4 HUMH TIpH PEIICHUH TE€OMETPUUYECKHUX

3a/1a4
2. Meroa KoOpaAHHAT 10 OOBSCHATH U WITIOCTPUPOBATH MOHITHS
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Paznoxenue
BEKTOpA 110
JABYM
HEKOJUTMHEapH
BIM BEKTOpaM.
Koopaunatsl
BEKTODA.
[Ipocreimme
3a/1a4u B
KOOpJAMHATaXx.
YpaBHeHuUs
OKPY>KHOCTH U
MIPSIMOM.
[Ipumenenue
BEKTOPOB U
KOOpAMHAT MpU
pELICHUH 3a/1a4.

Paznoxenue BekTopa mno
nByM HekommHeapHbIM
BEKTOpam
Koopaunats! BekTopa
[Ipocreiimue 3axaun B
KOOpJMHATaXx.
YpaBHEHHE OKPYKHOCTH U
npsimoid.Micrionib30Banue
YpaBHEHUN OKPYXHOCTH U
MPSIMOM IIPU pELICHUU
3anau.Pemenue 3amau«
Meron KoopauHaT»
KonTtposbHast padorta Nelmo
Teme: « Meton
KOOpJUHAT

HPSIMOYIOJIbHON CHCTEMBI KOOPJMHAT,
KOOpAMHAT TOYKU U KOOPAUHAT BEKTOPA;
BBIBOAMTH M UCIOJIB30BaThb  HpHU
pemeHnu 3a1a4 GopMyITbl

KOOpJAMHAT CepPeJUHbl OTPE3Ka, JUIMHBI
BEKTOpA, PACCTOSHUS
MEXIYy JBYMsS TOUYKaMH,
OKPYKHOCTH U IIPSIMOM

ypaBHEHUS

3.CooTHOIIEHHST MEKY 11 | dopmynupoBaTh U HUIIOCTPUPOBATH
CTOPOHAMM M yrJIaMH OIIpEIe]ICHUs] ~ CUHYCa,  KOCUHYCA,
Tpeyroibuuka. Ckanasipuoe TaHreHca U KOoTaHTreHca yrioB oT 0 g0
TPOUSBEACHNE BEKTOPOB 180°; BbI-BOJIUTH OCHOBHOE
Cunyc, kocunyc | CHHYyC, KOCHHYC, TAHT€HC TPUrOHOMETPHUECKOE — TOXKJIECTBO M
¥ TaHreHe yria. | yraa.Teopema o miomaau OpMyIIBI IpUBeeHNs; GOPMYIIUPOBATH
Teopempr TpeyronbHuKa. Teopema ¥ JIOKa3blBaThb TEOPEMbI CHHYCOB U
CHUHYCOB U cunycoB.Teopema KOCHHYCOB,  TNPUMCHATh WX IpH
KOCHHYCOB. KOCHHYCOB.Penrenne pELIEHUH TPEYroJbHUKOB; OOBICHATD,
Pemenne TpeyroabHUKOB.CKaIsIpHO KaK HCTIONIB3YFOTCS
TPEYroJIbHUKOB. | € MPOU3BEACHNE TPUTOHOMETpHUYECKHE  (OopMynIsl B
Cransproe BEKTOPOB.Permenue 3aad. M3MEPHUTENbHBIX pab0TaX Ha MECTHOCTH;
npousserienue  [KonTponbHas pabota Ne2mo hOpMYJIHpOBATE  ONpEIENCHHS  YIiia
BEKTOPOB 1 ero  (reme: «COOTHOIEeHHUS MEXLy BeKTOpaMH M  CKaISPHOTO
IIpUMCHCHHE B | MEXKIYy CTOPOHAMH H MIPOU3BEJCHUS BEKTOPOB;  BBIBOJUTH
TeOMETPUYECKH | yrilaMH TPeyroJbHHUKA. QOPMYNy CKAISIPHOTO IPOHM3BELCHMS
X 3a7a4ax CkanspHoe Ipou3BeicHNE yepes KOOD/IMHATbI BEKTOPOB;
BEKTOPOB» bopMmynupoBaTh U OOOCHOBBHIBATH
YTBEPXKJIEHHE O CBOMCTBAX CKAJISIPHOTO
IPOU3BEJICHUS, UCIIOJIb30BATh
CKaJISIPHOE TIPON3BE/ICHIE BEKTOPOB IIPH

pelIeHny 3a1aq
4.J11MHA OKPYKHOCTH U 12 DopMyIupoBaTh OIIpEIEIIEHUE
IJIomanb Kpyra TIIPAaBUJIBHOI'O MHOI'OYT'OJIbHHUKA,
TIpasuibHbIe TIpasibHbIe (bopMyIHpOBaTh U JOKA3bIBATh TeOpeMbl
MHOTOYTOJIFHUK | MHOTOYTOJIbHUKH.OKPYXH 00 OKPYKHOCTSX, OMHCaHHOH OKOIO
. OCTb, OIHCAHHAS OKOJIO NPaBUILHOrO  MHOTOYrOIbHMKA M
OKpYKHOCTH, TIPABKITHHOTO BIIMCAHHOH B HEr0; BBIBOJUTH W
OIMCaHHAsI MHOTOYTOJIbHHKA HCTIONES0BATE  OPMYIEI AP
OKOIIO OKPYKHOCTS, BIHCAHHAS B BBIYHCIICHUS IUIONIaAN TPaBHIBHOTO
MPABHITEHOTO MIPABMITBHBIA MHOTOYTOJIbHUKA, ~ €T0  CTOPOHBI M
MHOTOYTOJIbHUK | MHOTOYTOJIbHUK pajnyca  BITMCAHHOM — OKPYMHOCTH,
a ¥ BrMCaHHAs B | DOPMYITHI JuTs pemiatb  3aJaud  Ha  [OCTPOEHUE
Hero. BBIMAC/IEHHS IIOMAH MPaBHIIBHBIX MHOTOYTOJTEHHUKOB,;
Toctpoerue MIPABHITHHOTO OOBSACHSTD MOHSTUS JUINHBI OKPY>KHOCTH
NPaBHIBHBIX MHOT'OYTOJIFHHKA, €TO U IIOW@H KPYTa; BRIBOMMTE OpMYIIE]
MHOTOYTONIBHHK | CTODOHEI, pajuyca JUISL BBIYUCIICHUS IIMHBI OKPYXKHOCTU U

JUIMHBl ~ 1yT'¥, IUIOWAaAud Kpyra |
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OB. Jmmna

BIIMCAHHOMW OKPYKHOCTH

TUTOTIIA M KPYTroBOTO CEeKTOpa;

OKPY’KHOCTH. ITocTpoenue npaBUIbHBIX MPUMEHSTH 3TU (POPMYJIBI IPU PEILICHUH
[Tnomans MHOT'OYT'OJIbHUKOB. 3a1a4
Kpyra. Pewenue 3aga4 Ha
OKPYHOCTb.
JlnvHa OKpy>KHOCTH.
[TImomanes kpyra.
JInvHa OKpY>KHOCTH U
IUIOIIA/b KpyTa.
[Lmomane kpyroBoro
CeKTopa.
Pemenue 3ana4 Ha
IUIOIIAb KpyTa. .
KonTponbnas pabora
teme: «J{nunHa
OKPY>KHOCTH U IUIOLIA/lb
Kpyra»
5.ABH:KeHAs OOBSICHATHh, 4YTO TakKoe OTOOpaKEHUE
Orobpaxenne | OTOOpakeHHE IIIOCKOCTH IJIOCKOCTH Ha e M B KaKoM Cllydae
WIockocTd Ha | ma cebs. OHO Ha3bIBAETCS JIBIDKEHUEM
cebs. [lonarue | [lonsATHE NBYKCHUS. IUIOCKOCTH; ~ OOBACHATH, HYTO  TaKoe
JBIKEHHSL. CHUMMETpHSL. oceBas  CHMMETpHS,  LEHTpajibHAA
Ocepas U OceBas M LEHTpaIbHas CUMMETpHUS, MapajuleibHbIl NEepeHoc U
LCHTpaIIbHAsL CHMMeTpHSL. IIOBOPOT;  OOOCHOBBIBaTb, 4YTO 3TH
CHUMMETPHH. Hanoxxenuss u ABHKEHHS. OTOOpaKCHUs ~ IJIOCKOCTH Ha  ceOs
[Tapamnensuelii | [lapauienbHblii nepeHoc U SIBJIAIOTCS  JBHKCHUAMU;  OOBACHATS,
MepeHoC. TIOBOPOT. KaKoBa CBSI3b MEXAY MABIKEHUSIMH U
ITosopor. Pemenue 3ama4 no reme HaJIOXKCHUSIMH; HIUTIOCTPHPOBATE
Hanoskenms u JlBrxenne. KoHTponbHas OCHOBHBIE BU/IbI IB)KEHUH, B TOM YHCIIE
JBIKEHHUS paGora C TIOMOIIIBbIO KOMITBIOTEPHBIX IIPOrpaMM.
6.HauanbHble cBe1eHUs OOBACHATD, YTO TAKOE MHOTOTPAHHUK,
u3 €ro rpaHu, péopa, BEpLUIMHbI, TUaroHaju,
crepeomeTpun KaKOi MHOTOTPaHHHK HA3bIBACTCS
Ipeamer IIpenmer crepeomeTpun. BBIITYKJIBIM, YTO TaKO€ N-yroJIbHAst
cTepeoMeTpun. | MHOrorpaHHHKM. pu3Ma, €€ OCHOBaHHUs, OOKOBbIE TPaHU
['eomerpuecku | Ipusma. Popmyia s u OokoBbIe pEOpa, Kakas mpu3Ma
e Tena u BBIYHCIIEHUS 00bEMA HA3BIBACTCS PSMOM U KaKast
IIOBEPXHOCTH. npusmsl. [npamuza. HAaKJIOHHOM, YTO TaKO€ BBICOTA IIPU3MBI,
Mpnuororpannuk | IIpaBunbHas nupamua. Kakas PU3Ma Ha3bIBACTCS
Hu: mnpusma, @opmyna st napajieJICnuIe oM U Kakon
napajuiesienune | BeIYUCICHUSA 00bEMa TapasieNnenue/] Ha3bIBaeTCs
A, MHpaMua, IHpaMH/IbL. MPSIMOYTOJIbHBIM; (hOPMYITUPOBATh U
opmyr st Tena Bpamenust. opMybl 000CHOBBIBAThH YTBEPIKICHUS O CBONCTBE

BBIYMCIICHUS UX
o0bemoB. Tena
1 MTOBEPXHOCTHU
BpAIIICHUS:
HUTAHTDP,
KOHYC, cdepa,
map, GopMyIsl
UL
BBIYUCIICHUS UX
IUIoIaaen
MOBEPXHOCTEN U

IJIOLIA/ICH.

MMOBEPXHOCTEN U
00bEMOoB. LlnnuuIp, KOHYC,
map.Pemenne 3aga4 mmo
TEME
«MHOrOrpaHHUKH»

JMaroHanel napajienenunesa u o
KBaJ[paTe AUArOHAIN MPSIMOYTOJIHHOTO
napasiesienumnesa; 00bsACHATh, YTO
TaKkoe 00bEM MHOTOTpaHHHKA; BBIBOIUTH
(c momorkto npunImna Kasaiasepn)
hopmyny 00bEMa TPSIMOYTOIILHOTO
napasiesnenunesa; 00bsICHITh, KaKOH
MHOTOTPaHHUK Ha3bIBAETCS MUPAMUJION,
YTO TaKO€ OCHOBaHUE, BEPIINHA,
OOKOBBIE TpaHH, OOKOBBIE pEOpa 1
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00BEMOB.

BBICOTA ITUPAMHU/IBI, KaKasi THpaMuIa
Ha3bIBAETCS MPABUIIHLHOM, UTO TaKOE
arnoema MpaBWIILHOW THPAMHU/IBI,
MpPUBOANTE (HOpMyITy 00bEMA
UPaMUJIBI, OOBSICHSITH, KAKOE TEJI0
Ha3bIBAETCS LMJIMHJPOM, YTO TAKOE €T0
0Ch, BBICOTA, OCHOBAHHUSI, PaInyC,
O0KOBast TOBEPXHOCTh, 00pa3yoIIue,
pa3BépTka OOKOBOI MOBEPXHOCTH,
KaKuMHU (POPMYITaMU BBIPAXKAIOTCS
00BEM U 1I0Iaas OOKOBOM
MOBEPXHOCTH IIMIIUH/IPA; OOBSICHSTD,
KaKo€ TeJI0 Ha3bIBACTCS KOHYCOM, 4TO
TaKO€ €ro OCh, BEICOTA, OCHOBAHHUE,
OOKOBast MIOBEPXHOCTh, 00Opa3yroIIHeE,
pa3BEpTKa OOKOBOM MOBEPXHOCTH,
KakiUMHU (OPMYITAMHU BBIPKAIOTCS
00BEM KOHYCA U TUIOIAAb OOKOBOMA
HIOBEPXHOCTH; OOBSICHSATH, KaKasi
NIOBEPXHOCTH Ha3bIBaeTCs CPepoid u
KaKO€ TEeJIO Ha3bIBACTCS IIIAPOM, UTO
TaKoe paJnyc u nuameTp cdepsl (1mapa),
KakUMHU (OPMYITAMHU BBIPKAIOTCS
00BEM 1mIapa u miouaab chepsl;
n300pakaTh U pacro3HaBaTh Ha
PHUCYHKaX MPU3MY, TapajUIeIIeUIe],
nUpaMUIy, WIKHAP, KOHYC, Map

7.00 akcuomMax
JIAHUMETPHH

8.IloBTOpenue. Pemenne
3aj1a4

TpeyronbHuk. Pemenue
3a1a4. OKpYKHOCTb.
Pewrenue 3anau
YeTbIpEXYTrOJIbHUKHY.
MHOroyrojisHUKH
YeTbIpEXYTrOJIIbLHUKH.
MHOroyrojbHUKH.
Bexropsl, meTox
KOOpAuHaT. /[BukeHue.
Pemrenne 3anay Ha
IIPUMEHEHHUE TEOPEM
CHUHYCOB M KOCUHYCOB
Pewrenue 3anay Ha
noctpoenue Urorosas
KOHTPOJIbHAsA padoTra
3aKIIFOUNTENBHBIN
ypok-06ecena mo Kypey
reoMeTpHun 7-9KIL.

7.0nMcaHue MATEPUATBHO — TEXHUYECKOT0 o0ecreueHusi 00pa3oBaTebHOM

ACATECJIBbHOCTH
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[leyatnbie mocoOus:
1. T'eomerpus: 7—9 kiu. / JI. C. AtanacsH, B. @. byry3os, C. b. Kagomies u ap. —
M.: IIpocBemenue, 2015.
5. 3uB b.I'. T'eomerpus: nunaxt. matepuainst: 7 ki. / b. I'. 3uB, B. M. Meiinep. —
M.: [Ipocsewmenue, 2011.
6. 3uB b.I'. 'eometpus: nunakt. matepuaisl: 8 ki. / b. I'. 3uB, B. M. Meiinep. —
M.: IIpoceemenne, 2006—2011.
7. 3uB b.T'. T'eomerpust: nuaakt. matepuainsl: 9 k. / b. I'. 3uB. — M.
[Tpoceemenne, 2004—2011.
JKPaHHO-3BYKOBbIE IIOCOOMS:
1. nuck-nipuioxenue kK yueonuky I'eomerpus: 7—9 k. / JI. C. Atanacsu, B. @.
byry3os, C. b. Kagomues u n1p. — M.: [Ipoceemenue, 2015.
TexHuveckue cpeacrsa o0y4eHust
1. KomnproTep,MyJIbTUMEUNHBINA IPOEKTOP, MHTEPAKTUBHAS JTOCK
HNupopmanuoHHbIe CpeacTBa:
HNHTepHeT-pecypchl HA PyCCKOM SI3bIKE
http://ilib.mirrorl.mccme.ru/
http://window.edu.ru/window/library
http://www.problems.ru/
http://kvant.mirrorl.mccme.ru/

http://www.etudes.ru/

8. Il.manupyeMble pe3yJibTaThl OCBOCHHSI Y4€OHOI0 NMpeIMeTa reoMeTpPUH
B 7—9 Kiaaccax

7 kaace
Harasignas reomerpus

OOyuaroumuiicss HAy4YMTCs:
1) pacro3HaBaTh Ha YepTEkKax, PUCYHKaAX, MOJICIISIX U B OKPY’KAIOIIEM MHUPE IJIOCKHE
¥ TIPOCTPAHCTBEHHBIE T€OMETPUIECKUE QUTYPHI,
2) pacro3HaBaTh pa3BEPTKHU KyOa, IPSMOYTOJIBHOTO Mapaie/euiea, MPaBuIbHOM
UpaMUIbL, IWINHAPA U KOHYCA;
3) ompeaenATh MO JUHEHHBIM pa3MepaM pa3BEPTKU (PUTyphl JTUHCHHBIC pa3Mepbl
camoit purypsl 1 Ha000POT;
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http://ilib.mirror1.mccme.ru/
http://window.edu.ru/window/library
http://www.problems.ru/
http://kvant.mirror1.mccme.ru/
http://www.etudes.ru/

4) BBIYUCIATH 00BEM MPAMOYTOIHLHOTO TTapasUIeIICTUIIC 1A,
Ooyuaromuiicst noayuum 603M0HCHOCHIb:
5)  ewviyucasimb  00bEMBI  NPOCMPAHCMBEHHBIX — 2eoMempuyeckux  Queyp,
COCMABNIEHHBIX U3 NPAMOY20TbHBIX NAPANIENENUNEO08;
6) yenyboums u pazeums npedcmagieHus 0 NPOCMPAHCIMBEHHBIX 2eOMEMPUYECKUX
Queypax;
7) npumensamo nousimue pazgeépmru OJis GbINOJHEHUS NPAKMUYECKUX PACUEMO8.
8 kiacc
I'eomeTpuueckue purypsl
OO0yuaromuiicss HAyYUTCH:
1) mMoJTb30BaThCS SA3BIKOM I'EOMETPHUH JIJISI OITUCAHUS MPEAMETOB OKPYKAFOIIEero MUpa
¥ X B3aUMHOTO PAaCTOJI0KCHHUSI,
2) pacrio3HaBaTh U H300pakaTh Ha YePTEkKaX M PUCYHKAX FCOMETPUICCKHE PUTYPBI U
uX KOHpUrypamuu;3) HaxX0AUTh 3HAUYCHUS JUIUH JTUHEHHBIX 3JIEMEHTOB (PUTYp U UX
OTHOLLECHMS, TpaaycHyro mepy ymioB or 0 mo 180°, mpuMmeHsisi omnpeneneHus,
CBOMCTBAa M TpPHU3HAKU (UTYP U UX DJIEMEHTOB, OTHOIICHUS (GUTyp (paBEeHCTBO,
noj001e, CHMMETPUH, TTIOBOPOT, MapajuIeIbHbIN IEPEHOC);
4) omepupoBaTh C HAYaJIbHBIMUA HOHATHSAMH TPUTOHOMETPUH U  BBIMOJHSATH
AJIEeMEHTapHbIE onepanuy HajJl GYHKIUSIMH YTIIOB;
5) pemiath 3aj1a4u Ha JOKa3aTEIbCTBO, OMUPASICh HA U3YUYCHHBIC CBOMCTBA (GUTYD U
OTHOIICHUH MEXITy HUMHU U IPUMEHSS U3YUCHHBIC METOBI TIOKA3aTEIbCTB;
6) pemaTh HECIOXHBIC 3a/Ja4d Ha IMOCTPOCHHUE, PUMEHSS OCHOBHBIC aJITOPUTMBI
MTOCTPOCHUS C TIOMOIILIO IUPKYJIS ¥ IMHEUKH;
7) pemaTh IPOCTEHINNE TNIAHUMETPUYCSCKUE 3a1aUl B TPOCTPAHCTRE.
Oobyuaromuiicst noyuum 603M0HCHOCHIb:
8) oerademv memooamu pewienus 3a0ay HA BbIYUCTICHUS U OOKA3AMENbCMEA.
MemoooM OMm NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM hepebopa 8apuanmos u
MEMOOOM 2e0MEMPULECKUX MECH MOYeK,
9) npuobpecmu onvim npumeneHus aneedpPAUecKo20 U MPUSOHOMEMPUYECKO2O
annapama u uoeti 08UNCEHUSA NPU PEULeHUU 2eOMEeMPUYECKUX 3a0al,
10) osrademv mpaouyuontol cxemoii peuterust 3a40ay Ha NOCMPOEHUE ¢ NOMOUBIO
YUPKYJISL U TUHEUKU. aHAIU3, NOCMpoeHue, 00KA3amelbCmeo U UCCIe008aHue,
11) nayuumscs pewams 3a0auu Ha NOCMPOEHUE MEMOOOM 2eOMEMPULECKO20 MeCA
Mouex u MemoooM n000OUsL,
12) npuobpecmu onvim ucciedo6anuss C8OUCME NIAHUMEMPUYECKUX Quayp C
HOMOWBIO KOMNBIOMEPHBIX NPOSPAMM,
13) npuobpecmu onvim @vinoiHenusi npoekmos no memam. «l eomempuyeckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompeskog no ghopmyner.
N3mepeHue reoMeTpu4eCKHX BeJTHIUH
OOyuaromuiicst HAYYMTCH:
1) KCMoJIb30BaTh CBOMCTBA M3MEPCHHMS JITHH, IIJIOIIAICH 1 YIJI0B PH PELICHUHN 3a/1a4
Ha HAXOXJCHHUE JJIUHBI OTpe3Ka, JUTMHBI OKPY>KHOCTH, JJTMHBI TyTU OKPY>KHOCTH,
I'pafyCHOM MEpHI yIJa;
2) BBIYMCIISTD JJTMHBI JIMHEHHBIX JIEMEHTOB (DUTYp M UX YIJIbI, HCIOJIB3YS (OPMYIIBI
JUTHHBI OKPY>KHOCTH M JUTUHBI IYTH OKPY>KHOCTH, (hOPMYJIBI IO el Guryp;
3) BBIUUCIIATH IUIOIIAAM TPEYTOJBHUKOB, MPSIMOYTOJIBHUKOB, MapajlieiorpaMMOB,
Tpanenui, KpyroB U CEKTOPOB;
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4) BBIYUCIIATH JJIMHY OKPYKHOCTH, UTHHY TyTH OKPY>KHOCTH;
5) pemate 3amaun Ha JIOKA3aTENLCTBO C HCIIOJIB30BAaHHEM (OPMYJ JTHHEI
OKPYXHOCTH | JIJTMHBI YT OKPY>KHOCTH, POPMYII IIomaaei Guryp;
6) pemath NpPaKTUYECKUE 3aJaud, CBSI3aHHBIC C HAXOXKICHHEM T'€OMETPHUCCKUX
BEITWYMH (MCTIONB3YS TPHU HEOOXOIUMOCTH CITPABOYHUKU U TEXHUYECKHUE CPEICTBA).
OO0yuaromuiicst noIyuum 603M0OHCHOCMb:
7) biuucaams naowaou ueyp, COCMagIeHHbIX U3z 08yX Uil Oojiee NPimMoy201bHUKOE,
napaienozpammos, mpey2oibHUKo8, Kpyaa u cekmopa,
8) svluucismeb nIOWAOU MHO20Y20NbHUKOS, UCNOJIb3YSI OMHOUEHUS PAGHOBEIUKOCTIU
U PABHOCOCMABIEHHOCIU,
9) npuobpecmu onvim npumeHenus anreeOPAUYECKO20 U MPUSOHOMEMPULECKO2O
annapama u uoeii O8UMCEHUsl NpU peueHuu 3a0ai Ha GblYUCIeHUue naiowaoeu
MHO20Y20/IbHUKO8.
9 kJacc
Koopaunarsl
BbInyCKHHK HAYYUTCS:
1) BEIYHCIIATE JUIMHY OTPE3Ka 10 KOOPJAMHATAM €r0 KOHIIOB; BEIYUCIIATH KOOPIHHATHI
CepeHbI OTPE3Ka;
2) WCHOJb30BaTh KOOPJMHATHBIA METOA JJIsl M3YYCHHUS CBOWCTB MPSIMBIX U
OKPY>KHOCTEM.
BbInyCKHMK nosyuum 603mMo0MHcCHOCHIb:
3) oerademv KOOPOUHAMHBIM MEMOOOM peuwlenus 3a0a4y HA GblYUCIeHUE U
00Ka3amenbCmeo;
4) npuobpecmu onvlm UCNOIb308AHUS KOMNLIOMEPHBIX NPOSPAMM OJisl AHAIUZA
YACMHBIX CIYYAeB8 83AUMHO20 PACHONOINCEHUSL OKDYHCHOCMEU U NPAMBIX,
5) npuobpecmu onvim  @vinoiHenus npoekmoe Ha memy  «lIpumenenue
KOOPOUHAMHO20 Memooa Npu peuieHuu 3a0ay Ha 8blYUCIeHUe U O0OKA3AMEeNbCMEO0N.
BekTopsl
BbInyCKHUK HAY4YUTCH:
1) omepupoBaTh C BEKTOpaMHU: HAXOAUTh CYMMY H Pa3HOCTh JBYX BEKTOPOB,
3aJlaHHBIX T€OMETPUYECKH, HAXOJUTh BEKTOP, PABHBIN MPOU3BEIACHUIO 3aJaHHOTO
BEKTOpa Ha YKCIIO;
2) HaxXOJUTh JUII BEKTOPOB, 3a/IaHHBIX KOOPMHATAMHU: JIJTHHY BEKTOPA, KOOPAMHATHI
CYMMBI ¥ Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPMHATHI MPOU3BEICHUS BEKTOPA Ha
YUCJIO, TPUMEHSS TPU HEOOXOJWMOCTH COYETATEIIbHBIN, MEPEMECTUTEIBHBIA H
pacipeneanuTeNbHbIA 3aKOHBbI,
3) BBIYMCIATL CKAIPHOE IPOU3BEACHHUE BEKTOPOB, HAXOAWUTh YIOJ MEKIY
BEKTOpaMH, YCTaHABJIMBATh TICPIICHIUKYISIPHOCTD MPSMBIX.
BbINyCKHUK noyuyum 603mMo0)HCHOCHIb:
4) oenademvb GEeKMOPHLIM MemMoOOM OJisi peulenust 3a0a4y Ha BblYUCIeHUe U
00Ka3amenbcmeo;
5) npuobpecmu onvim evinoaneHuss npoekmos na memy «llpumenenue 6ekmopHo2o
Memooa npu pewleHuU 3a0a4 Ha 8bIYUCIeHUEe U O0KA3AMENbCHBON.
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Kpumepuu O4eHoK no 2eoMempuu
1. Conepxanrie W 00OBEM Marepuala, IOJJICKAIIEI0 IPOBEPKE, OINpeaesaeTCs
nporpamMmoii. [Ipu mpoBepke ycBOeHMs MaTepuaiga HY>KHO BBIABISATH IIOJHOTY,
MIPOYHOCTh YCBOCHHUS YYAIIUMHUCS TCOPUU U YMEHUS MPUMEHSTH €€ Ha TIPAKTUKE B
3HAKOMBIX M HE3HAKOMBIX CUTYaITUsX.
2. OcHOBHBIMH (hOpMaMU MPOBEPKH 3HAHWA W YMEHHM YYaIIUXCS IO MaTEMaTHKE
ABJISIIOTCS] TUCbMEHHAsI KOHTPOJIbHAs paboTa U YCTHBIN OIMpocC.

[Ipy olleHKe MHCHBMEHHBIX M YCTHBIX OTBETOB YUMTENIb B MEPBYIO OYEpeib
VUYUTHIBAET MOKA3aHHbBIC yYAIIUMUCS 3HaHUA U yMeHus. OlieHKa 3aBUCUT TaKXKe OT
HaJIMYUs U XapaKTepa MOrPEIIHOCTEH, TOMyIICHHBIX YIaITuMHUCS.
3.Cpenu  TOTPENTHOCTEM BBIICISAIOTCS OMMOKKM W HemodeTwl. llorpemHocTthb
CUHMTAETCS OIIMOKOM, €CIIH,

OHAa CBHJICTECIILCTBYET O TOM, YTO YYEHHMK HE OBJaJe]I OCHOBHBIMH 3HAHUSIMH,
YMEHUSIMU, YKa3aHHBIMU B
nporpamme.

K HegodeTaM OTHOCATCS TOTPEITHOCTH, CBUACTEIbCTBYIOIINE O HEAOCTATOYHO
MTOJTHOM WJIM HEJIOCTATOYHO MTPOYHOM YCBOSHUM OCHOBHBIX 3HAHUI M YMEHHU WK 00
OTCYTCTBUU 3HAaHMM, HE CUMTAIOIIUXCS B IpOorpaMMe OCHOBHBIMHU. Hemoderamm
TaKKE€ CUYUTAIOTCS: MOTPENTHOCTH, KOTOPhIE€ HE TMPHUBEIM K HCKAKECHHUIO CMbICIIA
MOJTYYEHHOTO0 YYECHHUKOM 3aJlaHHsl WU CII0co0a €ro BBITIOJIHEHUS, HEaKKypaTHas
3aMuCh; HEOPEIKHOE BHITIOTHEHUE YEPTEKa.

['panuma Mexay ommOKaMH W HEJ0YETaMH SIBISECTCS B HEKOTOPOH CTENEHU
ycinoBHOU. Ilpyu omHHMX OOCTOSATENHCTBAX JOMYIIEHHAS YYaIlUMHUCS MOTPEIIHOCTh
MOXKET pacCMaTpUBATHCA YUHTENIeM KakK OIHMOKa, B JIPYyroe BpeMs U TPH JIPYTUX
00CTOATENHECTBAX — KaK HEJIOYET.

4. 3amaHus Jy1sl YCTHOTO M MTMCHbMEHHOTO OIPOCa yUYallluXCcs COCTOAT U3
TEOPETUYECKUX BOMPOCOB U 3ajaHy.

OTBeT Ha TEOPETUUECKUN BOMPOC CUUTAETCS OE3yNpPEeUHbIM, €CIIU MO CBOEMY

COJICP’KaHUIO TIOJTHOCTHIO COOTBETCTBYET BOMPOCY, COJAEPKUT BCE HEOOXOIUMBIE

TCOPCTUICCKUC (baKTLI s1 000CHOBaHHBIE BBIBOJABI, a €10 U3JIOXKCHHUC U ITMCbMCHHAasA
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3alMMCh MaTeMaTHYEeCKH TPaAaMOTHBI W OTJIUYAIOTCSA IOCIICIOBATEIBHOCTRIO M
aKKypPaTHOCTBIO.

Pemenue 3amaun cunraercs OE3yIPEUYHBIM, SCIIHM MPABHIBHO BBIOpAH CIOCO0
pEIIeHMs, CAaMOPEIICHUE COMPOBOXKIACTCS HEOOXOMUMBIMU OOBICHCHHUSIMHU, BEPHO
BBITIOJIHCHBI HY)KHBIC BBIYHCIICHHS W TpPeoOpa3oBaHUs, IMOJYYEH BEPHBIH OTBET,
MOCJICTIOBATEIHFHO U aKKYyPATHO 3aMMCAHO PEIICHNUE.

5. Ornenka oTBeTa y4amerocsi Ipu YCTHOM M MTUCBMEHHOM OTIPOCE MPOBOJIUTCS IO
nATHOAIIIIEHOM CHCTEME, T. €. 32 OTBET BBICTABJISAETCS OJJHa U3 OTMETOK: 1 (110X0), 2
(HEYIOBJIETBOPUTEIIBHO), 3 (YOBIECTBOPUTEILHO), 4 (XOpo1110), 5 (OTIUYHO).

6. Yaurenb MOXET MOBBICUTH OTMETKY 32 OPUTHHAJIBHBIA OTBET HA BOIPOC HJIU
OpPUTMHAJIBHOE pelleHue 3a7adyd, KOTOpPhIe CBHUJACTEIBCTBYIOT O BBICOKOM
MaTEMaTHYECKOM Pa3BUTHH YYaIIETOCs; 3a PEIICHHE 00Jiee CIOKHOM 3aMadd WM
OTBET Ha OoJjiee CJIOXKHBIM BOMPOC, MPEUIOKCHHBIC YYaIleMycCs JOMOJTHUTEIBHO

ITOCJIC BBIIIOJTHCHHS UM 3aHaHHﬁ.

Kpumepuu ouwiuoox

K rpyObIM ommOkaM OTHOCATCS OIIMOKH, KOTOPbIE OOHAPYKUBAIOT HE3HAHKE
yyaumucs (opmyii, MpaBUil, OCHOBHBIX CBOWCTB, TEOpPEM M HEYMEHUE HX
IPUMEHATDH; HE3HAHHE MPUEMOB PELICHU 3a/]a4, pacCMaTpUBAEMBbIX B YUeOHUKAX, a
TaK)K€ BBIYUCIIMTENIbHBIE OIUMOKHU, €CIIH OHU HE SIBIISIOTCS OMUCKOM;

K HerpyObIM ommOkamM OTHOCSTCS: MOTEPs. KOPHS WM COXPAHEHHUE B OTBETE
MOCTOPOHHETO KOpHA; oOTOpachbiBaHue ©Oe3 OOBICHEHUH OAHOTO U3 HUX U
paBHO3HAYHBIE UM;

K  HegoueraM  OTHOCSTCS:  HEpalMOHAJIBHOE  pEIIEHHUE,  OIHUCKH,

HCA0CTAaTOYHOCTh UJIM OTCYTCTBUC HOSICH@HPIIZ, 000CHOBaHUH B PCUICHUAX

Oueuka YCMHbBIX OM6emaoes yuauiuxca

OTBET OLICHUBACTCS OMMEMKOU €9», €CIIA YUYCHUK:

v’ [IOJIHO PaCKpPbLI COAEPKAHUE MaTepUaia B 00beMe, IPELYCMOTPEHHOM

porpaMmMon U ya4eOHUKOM,
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v’ HM3JI0KWJI MaTepHajl TPAMOTHBIM SI3BIKOM B OIPEJIEIEHHOM JIOTHYECKOM
MOCJIEIOBATEIBHOCTH, TOUHO

UCITOJIb3YsI MATEMATHYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

v’ [IPaBUIILHO BBIMOJHUI PUCYHKH, YEPTEIKH, IPAPHKH, COIYTCTBYIOIINE OTBETY;

v/ TmoKasaal yMCHHE W/UTIOCTPUPOBATh TEOPETHUCCKUE IOJIOKCHUSI
KOHKPETHBIMU TpUMEpamH,

MPUMEHSITh X B HOBOM CUTYaIlMU MIPU BHITIOJIHEHUH MPAKTUYECKOTO 3aIaHUS;

v’ IIPOJIEMOHCTPHPOBAI YCBOCHUE PaHEe U3YyUEHHBIX COIYTCTBYIOIIMX BOIPOCOB,
c(OpPMHPOBAHHOCTh M YCTOMUYMBOCTH UCIOJIB3YEMBIX MPU OTPAOOTKE YMEHUI U
HABBIKOB;

v/ OTBEYaJI CaMOCTOATEILHO 03 HaBOISAIINX BOMPOCOB yInuTe st. BO3MOKHBI Of1HA -
JIB€ HETOYHOCTH TPU OCBEILIEHUU BTOPOCTENIEHHBIX BOIPOCOB WUJIU B BBIKJIAJIKAX,

KOTOPLIC YYCHHUK JICTKO UCIIPABHII I10 3aMCUYAHUIO YUYUTCIIA.

OtBeT OLCHUBACTCsA OMMEemKOU «4)), CCJIK OH YHOBJCTBOPACT B OCHOBHOM

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

v B H3JIOKEHMH  JONYINEHBHI  HeOojblime npobensl, He  MCKa3UBILHE
MaTeMaTUYECKOE COAEPKaHUE OTBETA;

v’ JonyIIeHbl OJWH - JIBa HEJOYETa IMPH OCBEIICHHHM OCHOBHOIO COJEPXKAHUS
OTBETA, UCIIPABIICHHBIC 110 3AMEYAHUIO YUUTEIS;

v’ jonyiieHsl ommOKa wiM  Oojiee  JABYX HENOYETOB IIPM  OCBELIEHUH
BTOPOCTENEHHBIX BOMPOCOB WJM B BBIKIAJKaX, JErKO HCHPABICHHbIE IO
3aMEYaHUIO0 YUUTETIS.

Ommemxa «3» CTaBUTCS B CIEAYIOUIUX CIIydasx:

v/ HENOJIHO WJIM HETOCIIEN0BATEIbHO PACKPBITO COJEPKaHHE MarepHaa, Io
MOKa3aHo o00lllee IMOHUMaHWE BOMPOCa W MPOJEMOHCTPUPOBAHBI YMEHHMS,
JOCTaTOYHbIE JUIsl  JAJdbHEHIIEro YCBOEHUsS NPOrpaMMHOr0  Marepuasia
(ompenenennbie « TpeOOBaHUAMHI K MATEMAaTUYECKOM MOATOTOBKE YUaLTUXCS»);
v\ UMeNHCh 3aTPYJAHEHHS WA JOMNYIIECHBI ONIMOKM B ONPEIEIICHUH TIOHSTHIA,
UCIIOJIb30BAHUM  MAaTe€MaTHUYECKOW TEPMHUHOJOTMH, 4YEPTEKax, BBIKIAJIKAX,

HCIIPAaBJICHHBIC ITOCJIC HCCKOJIBKUX HABOJANIHNX BOIIPOCOB YUHTCIIA,
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v/ yYEHUK HE CHpaBWiICid C TNPHMEHEHHEM TEOPUH B HOBOM CHTYyal[MHd IIPH
BBINIOJIHEHUU TMPAKTUYECKOTO 3aJaHusi, HO BBIMOJHWI 3a7aHusi 00s3aTeIbHOTO
YPOBHSI CJI0)KHOCTH TIO JIAaHHOM TEME;

v Ipu  3HAHWM TEOPETHYECKOTO  MaTepWaia  BbISBICHA  HEAOCTATOYHAS

c(hOpMHPOBAHHOCTH OCHOBHBIXYMECHHI W HaBBIKOB.

Ommemka «2» CTaBUTCA B CIEAYIOIUX CITy4asX:

v/ HE pacKphITO OCHOBHOE COZIEpKaHKe yIeOHOTO MaTepHaa;

v’ 00HapyXeHO HE3HAHME WM HETIOHUMAHUE YICHUKOM OOJIbIICH MK HanboJee
BaXHOW YacTH yueOHOT0 MaTepHana;

v/ JIONyIIeHsl OMMOKM B ONpEIeJIeHUH MOHATHHA, TPH HCIOJb30BAHUH
MaTE€MaTUYECKOM TEPMHUHOJIOTMH, B PHCYHKaX, 4epTeKax WU Tpadukax, B
BBIKJIQJIKaX, KOTOPBIE HE HUCIIPABIICHBI IT0CJIE HECKOJIBKUX HABOAIIUX BOIIPOCOB
YUUTEIIS.

Ommemra «1» cTaBUTCS, €CIIH:

v/ y4eHUK OOHAPYKHJI [TOJHOE HE3HAHKE U HEMIOHUMAHUE H3y4aeMoro y4eOHOro
MaTepuasa Wiy He CMOT OTBETUTh HA Ha OJIMH U3 MOCTABJICHHBIX BOIIPOCOB IO
U3y4aeMOMY MaTepuaiy.

Ouenka nucomeHHbIX padom yuauyuxcs

Ommemxa «5» CTaBUTCS, €CIIU:

v/ paboTa BBITIOJHEHA TOJTHOCTHIO;

v/ BJIOTHYECKHX PACCYXICHUAX U 000CHOBAHUM PEIIEHHSI HET MPOOEIIOB U OLMIHOOK;
B PELICHUU HET MaTEMAaTUYECKUX OINOOK (BO3MOKHA OJIHA HETOYHOCTh, ONHCKa,
HE SIBJISIOIIASICS CJIEICTBUEM HE3HAHUS WM HETIOHMMAaHUS Y4eOHOTro

MaTepuana).

Ommemxka «4» cTaBUTCS, €CIIN:

v\ paboTa BBIMOJHEHA MOJHOCTBIO, HO OOOCHOBaHHS INArOB  PEIICHUS
HEJIOCTaTOYHbl (€CIM yMEHHE OOOCHOBBIBATH PACCYKJEHUS HE SBISJIOCH
cHeuaibHbIM 00BEKTOM MPOBEPKH);

v/ JlonyliieHa ojHa OINMOKa WM JBa-TPM HEIOYeTa B BBIKJIAJKaX, PHCYHKaXx,
yepTexxax Wi rpadukax (eciu 3T BHIbI pabOThl HE SIBISUIMCH CIIELUATbHBIM

O00BEKTOM MPOBEPKH).
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Ommemra «3» CTaBUTCS, €CIIH:

v’ jomyIieHbl 60J1ee 0JHON OMIMOKK WK OoJiee IBYX-TPEX HEMOYETOB B BBIKITA/IKAX,
yepTexax Wi rpadukax, HO yyaliuiics BiajeeT 00s13aTeIbHBIMA YMEHUSMU 110
IIPOBEPSAEMOU TEME.

Ommemka «2» CTaBUTCS, €CIIN:

‘/I[OHYHICHLI CYIICCTBCHHELIC OIHI/I6KI/I, IIOKa3aBIINC, YTO yanIHﬁCH HC BJIaACCT

00s13aTeNbLHBIMU YMCHHAMU 110 I[&HHO?I TEME B MOJIHOM MCEpE.

Ommemra «1» cTaBUTCS, €CIIH:

v/ paboTa moKasajia IOJHOE OTCYTCTBHE y Y4aIerocs o0s3aTelbHBIX 3HAHHH U
YMEHUM TI0 TPOBEPSIEMON TeME WJIM 3HAYUTEIbHAS YacTh Pa0OTHI BHINOJHEHA HE

CaMOCTOATCIIBHO.
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