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CocraBieHa Ha OCHOBE aBTOPCKOM nporpammel: byty3os B.®. ['eomeTpus.
Pabouas nporpamma k yueOnuky JI.C.AtanacsiHa u apyrux. 7-9 kmaccel. - M.
[Ipocsemenune, 2013.



IlosicHuTEILHAS 3aIIMCKA

Pabouas mporpamma 1o reomeTrpuu ans 7-9 Kjacca COCTaBlI€HAa Ha OCHOBE CJEIYIOIIMX
HOPMATUBHBIX JOKYMEHTOB:

e ®denepanbHOrO0 TOCYAAPCTBEHHOTO O0OpPa30BaTEIbHOIO CTaHAApTa OCHOBHOIO OOIIEro
o0Opa3oBaHmMs, yTBEP)KJIEHHOr0O MuHHUCTEPCTBOM 0OpazoBaHus Hayku PD 17 nexadps 2010
roga Ne 1897, ¢ n3smMeHeHMsIMH, BHECEHHBIMU ITPUKA3aMU .

e JIpukaz MunucrepctBa oOpa3oBanusd U Hayku Poccuiickoii ®enepanuu ot 29 aekadops
2014 1. Ne 1644 «O BHecenun n3MeHeHni B [Ipukaz MunuctepcTBa 00pa3oBaHUs M HAYKH
P® 17 nexabpst 2010 . Ne 1897 «O6 yrBepxkaeHuu (GeAepaibHOrO TOCYAapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa OCHOBHOTO 00IIEro 00pa3oBaHUs»

e [Ipukaz MunoOpnayku Poccum ot 31.12.2015 Nel577 "O BHeceHMHM H3MEHEHUH B
(benepanbHBIi  TOCYJapCTBEHHBIN  00pa30BaTeNbHBIA  CTAaHAAPT OCHOBHOTO  OOMIETO
oOpa3oBaHMs, YTBEpXKIEHHBIM mpukazoM MuHHucTepcTBa O00pa3oBaHUs U HAyKH
Poccuiickoit @enepammu ot 17 nexadps 2010 r. Ne 1897" (3apeructpupoBano B MuHiocte
Poccun 02.02.2016 N 40937)

e Agropckas mporpamma byry3oB B.®D. ['eomerpus. PabGouass mporpamMma K y4eOHHKY
JI.C.Atanacsana u apyrux. 7-9 knaccel. - M.: [Ipocsemienue, 2013.

e 3akona P® «O06 obpazoBanum» ot 29.12.2012r. Ne 273-D3.

e (dyHIaMEHTAIBHOTO siApa coaepskanus oouiero oopazosanus. - M. «IIpocsemenue» 2010r.

e KoHuemnuu AyXOBHO-HPABCTBEHHOTO Pa3BUTHS M BOCIUTAHUS JIMYHOCTU Tpa)<JIaHUHA
Poccuu. — M.: [Ipocsemienue, 2009.

e Pacnopsoxkenue IlpaBurensctBa PO ot 24 pmexabps 2013 r. N 2506-p O Konuenuuu
pa3BUTUS MaTeMaTH4ecKoro oopasoBanus B PO.

Pabouass mporpamma HaleneHa Ha JOCTHKEHHE IJIAHUPYEMbBIX pPE3YJIbTaTOB OCBOCHMS
OCHOBHOI 00pa3oBaTeIbHONW MPOrpaMMbl (JTUYHOCTHBIX, MPEAMETHBIX, METAlpeAMETHBIX),
peanu3yeT OcHOBHble uaen denepanbHOro rocyAapCTBEHHOro 0Opa30BaTEIbHOrO CTaHJApTa
OCHOBHOTO 00111eT0 00pa30BaHusl.

Henbo u3yuyeHnst Kypca reoMeTpHM SIBIISIETCS CHCTEMAaTHYECKOE H3YyUYE€HUE CBOMCTB
TeOMEeTPUUECKUX (UTYp Ha TUIOCKOCTH, PA3BUTHE JIOTHUYECKOTO MBINUICHUS W TMOATOTOBKA
amnmapara, HEOoOXOJMMOTrO i HM3YUYEeHHUsS] CMEXKHBIX IUCIUIUIMH U Kypca CTEPEOMETPpUM B
CTapIINX KJIaccax.

Kypc xapakrepusyercsi palMOHaJIbHbIM COYETAaHMEM JIOTHYECKOM CTpOTrOCTH U
TEOMETPUUECKON HArJSIIHOCTH. YBEJIMYMBAETCS TEOpPETHUECKas 3HAYUMOCTb H3Y4aeMOTro
MaTepuaia, paclupsOTCs BHYTPEHHUE JIOTHYECKUE CBSI3M Kypca, MOBBIIIACTCS POJIb JEAYKIIUH,
CTeNeHb a0CTPaKIMK M3y4aeMOro MaTepuasa. Ydyaliuecs OBIAJeBAIOT MPHEMaMU aHAIUTHUKO-
CUHTETMUYECKON  JIeATENbHOCTH TpPU  JIOKA3aTelIbCTBE TEOpPEM M  pEIIeHWH  3ajad.
CucremaTndeckoe H3JIOKEHHE Kypca TO3BOJIIET HayaTh paboTy 1o (HOpMHUPOBAHHIO
NPEJICTAaBICHUA Y4YallluXcsi O CTPOEHUM MaTeMaTHMYeCKON TEeopuH, OOeCIeuMBaeT pPa3BUTHE
JIOTUYECKOTO MBIIICHUS IIKOJIHHUKOB. M3MokeHne MaTepraga XapakTepu3yeTcsl MOCTOSHHBIM
oOpallleHueM K HarJsiJHOCTH, UCIOJIb30BaHMEM PUCYHKOB U YepTeXel Ha Bcex 3Tarax 00ydeHUs
U pa3BUTHEM T€OMETPHYECKON MHTYUIIMU Ha SToi ocHOBe. lleneHampaBieHHoe oOpalleHne K
nmpuMepaM U3 MPAKTUKHA Pa3BUBAET YMEHHE YYANTUXCS BBIWICHATH T'eOMETpHUYeCKHe (DAKTHI U
OTHONICHUS B TIPEIMETaX M SBJICHHSX NEHCTBUTEIBLHOCTH, UCIIOJIB30BATh SI3bIK T€OMETPHUH IS
WX OITUCAHMSI.

W3ydeHne mporpaMMHOTO MaTepralia CTaBUT Mepe YIaluUuMUCS CIEAYIONUe 3aAa4M:

Oco3HaTh ,4TO TeoMeTpuyecKkue (OpMbl SABISIOTCSA HACATU3UPOBAHHBIMU 00pa3aMy peasbHBIX
00BEKTOB;
HayuuTthess wWCmonb30BaTh T€OMETPUUYECKUN SI3BIK JUISI OMHMCAHUS TPEIMETOB OKPYKAIOIIETO

MUDA;

MOJIYYUTh TPEACTABICHUS] O HEKOTOPBHIX 00JIACTAX MPUMEHEHUs] T€OMETPHH B OBITY, HayKe,

TEXHUKE, UCKYCCTBE;

YCBOUTH CHUCTEMATH3UPOBAHHBIC CBEACHUS O IUIOCKUX (DUTypax U OCHOBHBIX T'€OMETPUUYECKUX

OTHONICHHUSX;



IproOpeCTH ONBIT ACTYKTUBHBIX PAaCCYXJIEHHUI: YMETh JOKa3bIBaTh OCHOBHBIE TEOPEMBI Kypca,
IPOBOJUTH JJOKA3aTeIbHbIE PACCY/KICHUS B XO/1€ PELICHUS 3aay;

HAYYMTHCS PEIIaTh 337a4 Ha JOKA3aTeIbCTBO, BEIYUCICHHE U TIOCTPOCHUE;

OBJIa/IETh HAOOPOM IBPUCTHK, YACTO MPUMEHSEMBIX IPU PEIICHUH IJIAHUMETPUUECKUX 3a7a4d Ha
BBIUUCIICHHE M  JOKa3aTeJbCTBO  (BBLACICHHME  KIIOYEBOM  (pUTypbl,  CTaHIZapTHOE
JIOIIOJIHUTEIBHOE IOCTPOEHUE, TEOMETPHUECKOE MECTO TOYEK U T. I1.);

nproOpecTy OMBIT NPUMEHEHUSI aHAIUTUYECKOTo ammapar (anreOpanyecKkue ypaBHEHUS W JIp.)
JUISl pEIIEHUs] TEOMETPUUYECKUX 3a/1a4.

CornacHo y4eOHOMY IJIaHY OCHOBHOT'O 00Ilero oOpa3oBaHus HA W3y4yeHHE T'eOMETPUU B 7-

9 kiaccax orBoautcst 204 gaca (1o 68 yacoB B 7, 8 u 9 kitaccax u3 pacyera 2 4 B HEJIEIIO).

1. Ilnanmpyemble pe3yIbTaThl OCBOCHHS YU4eOHOI0 Kypca reoMmeTpum B 7-9 kiaccax

JIuunocmnwle pesynbmamor 00y4YE€HHS B OCHOBHOM IIKOJE BKJIIOYAIOT TOTOBHOCTb U
CIOCOOHOCTh  OOydYamIuXcsd K CaMOpa3sBUTHIO M JIMYHOCTHOMY  CaMOOIPEAEICHUIO,
c(OPMHPOBAHHOCTh HMX MOTHBAIMM K OOYYEHHIO U IEJICHANPABICHHOW I103HABATEJILHON
JESATEIIBHOCTH, CUCTEMbI 3HAUYMMBIX COLMAJIBHBIX M MEXJINYHOCTHBIX OTHOLICHW, LIEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, OTPAKAIOLIUX JIMYHOCTHBIE U IPAXAAHCKUE MO3ULIMU B AEATEIbHOCTH,
CoLMaJIbHbIE KOMIIETEHLIUH, IPAaBOCO3HAHNE, CIOCOOHOCTh CTABUTH LIEIHU U CTPOUTH KU3HEHHBIE
IUTaHBI.

JIMYHOCTHBIE pe3yabTaThl 00OYUYEHUSI T€OMETPUU:

1. ¢opmupoBaHMEe OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yyaroIuxcst K CaMOpa3BUTHIO M CaMOOOpa30BaHMIO HAa OCHOBE MOTHUBAIMM K
00y4YEHHIO M MO3HAHUIO, BHIOOPY JasibHEWIIEro oOpa3oBaHusi Ha 0a3e OPUEHTUPOBKU B
mupe mnpodeccuii u npopecCHOHANBHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOEHUIO
UHAMBUAYaJIbHON ~ 00pa30oBaTElIbHOM  TPaeKTOPUHM  C  yYETOM  YCTOMYMBBIX
IIO3HABATEJIbHBIX HHTEPECOB;

2. (GopMHpOBaHWE LEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAyKH U OOIIECTBEHHOHN MPaKTHKH;

3. ¢opmupoBaHHEe KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHHH W COTPYAHHUYECTBE CO
CBEpCTHUKAMM, CTapUIMMU U MJIAJALUIMMU B 00pa30BaTeNbHOU, OOIIECTBEHHO IMOJIE3HOM,
y4e0HO-UCCIIEe0BATENbCKON, TBOPUECKON U IPYTUX BUJAX JESATEIbHOCTH;

4. yMmeHHE SICHO, TOYHO, IPaMOTHO M3J1araTb CBOM MBICIM B YCTHOM M NMUCbMEHHOW peuw,
MOHMMATh CMBICI IOCTAaBJIEHHOW 3aJaud, BBICTpaMBaTh apryMEHTAlHI0, MPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEDHI;

5. KPUTHYHOCTb  MBIIUIEHUS, YMEHHME paclo3HaBaTb JIOTMUECKH  HEKOPPEKTHbIE
BBICKa3bIBaHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

6. KpeaTMBHOCTh MBIIUICHUS, WHHUIHUATHBY, HAXOMYHBOCTh, AKTHBHOCTh NPU PEIICHUH
TEOMETPUUECKUX 3a7ay;

7. yMEHHE KOHTPOJIMpPOBaTh MpOLECC U  pe3yapTaT y4yeOHONW  MaTeMaTHYeCcKOH
JESTEIILHOCTH;

8. CImOCOOHOCTh K HSMOLMOHATBHOMY BOCHPHUATHIO MaTeMaTHYeCKHMX OOBEKTOB, 3ajad,
pELICHUH, pacCyXKICHU.

Memanpeomemmnsvie pe3ynvmamst OOy4EHHUsS B OCHOBHOM WIKOJE COCTOST U3 OCBOEHHBIX
O0y4aromKUMHUCS  MEXKIIPEJAMETHBIX TOHATUH M  YHHUBEPCAJIbHBIX y4YEOHBIX JICHCTBHIA,
CIIOCOOHOCTH MX HCIOJb30BaHUS B Yy4eOHOHM, MO3HABATEIbHOM W COLMAJIBHOW MpPaKTHKE,
CaMOCTOSITENIbHOCTH TUIAHUPOBAHMS M OCYIIECTBICHUS Y4€OHOH AEATeNbHOCTH U OpraHu3aluu
y4eOHOr0 COTPYIHUYECTBA C MEAaroraMu U CBEpPCTHUKAMHU, K IPOEKTUPOBAHUIO U TIOCTPOEHUIO
UH/IMBUIYaJIbHOW 00pa30BaTeIbHON TPAEKTOPHUH.

MetanpeameTHbIe pe3ynbTaTbl O0YYEHHs] T€OMETPHH:

1. ymeHue caMOCTOSITEIbHO IUIAHUPOBATH AabTEPHATHBHbIE IYTH JOCTH)KEHUS IIeJei,
OCO3HAaHHO BHIOMpaTh Hambosiee HPGEKTHUBHBIE CIMOCOOBI pEHIeHUs YYeOHBIX U
MI03HABATEJIbHBIX 33/1a4;

2. YMEHHE OCYIICCTBJIATH KOHTPOJb TO pe3ylIbTaTy M CHOcOoOy NIEHCTBUS Ha YpPOBHE
MPOM3BOJILHOTO BHUMAHUS M BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBI,
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10.

11.

12.

13.

14.

15.

16.

17.

YMEHHE aJIeKBaTHO OLICHUBATh MPAaBUIBLHOCTh WM OMIMOOYHOCTH BBINOJHEHUS Y4eOHOM
3a[auu, €e OObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEeIICHUS;
OCO3HAHHOE BJIAJICHHE JIOTUYECKHUMH JEHCTBUSMHU OIpeNeeHHs MOHATHI, 0000IIeHus,
YCTAQHOBJICHHSI aHAJIOTUH, KJIAaCCH(PHUKAIMM Ha OCHOBE CAaMOCTOSTEIHHOTO BBIOOpa
OCHOBaHUU U KPUTEPHUEB, YCTAHOBIIECHUS POJOBUIOBBIX CBS3EH;

YMEHUE YCTAaHABIMBATh IPUYUHHO-CICJCTBEHHBIE CBSI3U, CTPOUTH JIOTMUYECKOE
paccyXk1eHrue, yMo3akitoueHue (MHIYKTUBHOE, IeTyKTUBHOE U 110 aHAJIOTHH) U BBIBOIBL;
YMEHHUE CO3/1aBaTh, IPUMEHATHh U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIIMYECKHE CPE/CTBA,
MOJIETIN U CXEMBbI JJIs PelleHUs] y4eOHbIX U MO3HABATeNbHbIX 33/1a4;

YMEHHE OpraHU30BBIBaTh Yy4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JESATEIBHOCTH C
YYUTENEM U CBEPCTHUKAMHU: ONPEACIATh IIeNH, pPacHpenensarts (QyHKIUH U pOJH
YYaCTHHKOB, O0IIHE CIOCOOBI pabOThI; yMEHHWE paboTaTh B TPYIIE: HaXOAUTh oOIIee
pelieHre W paspemars KOH(IUKTHI HAa OCHOBE COIVIACOBAHMSA IMO3UIMHA W ydyera
MHTEPECOB; CIIyIIaTh MapTHEpa; GopMyIMpoBaTh, apryMEHTUPOBATh U OTCTaUBATh CBOE
MHEHHE;

dbopMupoBaHHE U pa3BUTHE y4eOHOW U OOIIENOJIb30BATEIBCKON KOMIIETEHTHOCTH B
00JIaCTH HCIIOJIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHUKAMOHHBIX TexHonoruit (MKT-
KOMIIETEHTHOCTH);

NEepBOHAYAIIbHBIE MPEACTaBICHUA 00 HIesIX M O METOAaX MaTeMaTHKH Kak o0
VHHUBEPCATbHOM $I3bIKE HAyYKHM M TEXHHKH, O CPEICTBE MOJCIHUPOBAHMS SIBICHUNH U
IPOIIECCOB;

yYMEHHE BUIETh MAaTEMaTHYECKYIO 3a]]auy B KOHTEKCTE MPOOIEMHOM CUTYalluu B IPYTHX
JTUCHUTUTMHAX, B OKPYXKAIOIIEH JKU3HU;

YMEHHE HaXOAWT B PA3JIMYHBIX UCTOUHUKAX MH(OPMALIHNIO, HEOOXOIUMYIO JIsl PEeIlIeHuUs
MaTeMaTHYECKUX MPOOJIeM, U IPECTABIIATh €€ B MOHATHON (OpMe; MPUHUMATD PEIICHHUE
B YCIIOBUSIX HEIOJIHOM U N30BITOYHON, TOYHON U BEPOSITHOCTHOM MH(OpMaLInu;

YMEHHE TOHUMATh M HCIIOJI30BaTh MaTEMAaTUYECKHE CPENICTBA HATJISITHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) AJIS WLTIOCTPALMK, HHTEPIIPETALlUU, apTyMEHTAIUY;

YMEHHE BBIABUTATh THUIOTE3bl TMPH pEIIeHHWH YYeOHBIX 3agad W IOHUMATh
HEOOXOUMOCTh UX MIPOBEPKU;

YMEHUE TIPUMEHSTHh WHAYKTHBHBIE M JEIYKTHBHBIE CIOCOOBI pacCyXISHHH, BUIETh
pas3JInYHbIe CTPATETUH PEeIIeHUs 3a/1a4;

MOHWMaHWE CYIIHOCTH AJITOPUTMHUYECKHX TIPEANMCAHWA W YMEHHE JeiCTBOBATH B
COOTBETCTBUH C MPEIOKEHHBIM aJITOPUTMOM;

YMEHHE CAMOCTOSITEIIFHO CTABHUTH II€JTH, BEIOUPATh U CO3/1aBaTh AJITOPUTMBI JUIS PELICHHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

YMEHHE TUIAHUPOBATh U OCYIECTBIISATH ACATEIBHOCTD, HAPABICHHYIO HA PEIICHHUE 3a1a4
UCCIIEI0BATEIBCKOTO XapaKTepa.

Ilpeomemmnste pe3ynvmamepl OOydeHUsS B OCHOBHOHM IIIKOJE BKIJIIOYAIOT B CeOsi: OCBOEHHBIE
00ydJarmuMHUCs B XO/€ M3YYeHHUS yueOHOro MpeaMera yMeHus, crnenuduueckue sl JaHHOU
MPEAMETHOM 00JIaCcTH; BUJBI JACSITEIHHOCTU IO TMOJYUYCHUIO HOBOTO 3HAHUS B paMKax yuyeOHOTo
npeaMeTa, ero npeoOpa3oBaHMUI0 M MPUMEHEHHUI0; (HOpPMHUpPOBAHHE HAYYHOTO TUIA MBIIUICHUS,
HAyYHBIX TIPEJICTABIIEHUNH O KIIOUEBBIX TEOPHUSAX, THUMAX M BHUJAX OTHOIICHWN; BJIAJICHHUE
Hay4YHOU TEPMHUHOJIOTHEH, KIIOYEBBIMHU MOHITUSIMU, METOJIAMU U IPUEMAMHU.

[IpeameTHBIC pE3ynbTaThl 00YUEHUS TE€OMETPHU:

1.

OBIIaJicHHEe 0a30BbIM IMOHSATHIHBIM amnmapaToM IO OCHOBHBIM pa3jeliaM COICpKaHMUS;
MIPE/ICTABICHHE 00 OCHOBHBIX M3y4ae€MbIX MOHATUSX (YHCIIO, TeoMeTpuueckas ¢Gurypa,
BEKTOp, KOOpPAMHATBHI) KAaK BaXKHEUIIMX MATEMATHUUYECKUX MOJENAX, MO3BOJISIOMINX
OTUCHIBATh ¥ U3Yy4aTh peajbHbIC MPOIECCHI U SIBICHUS;

yMmMeHue paboTath ¢ TEOMETPHUYECKMM TEKCTOM  (aHaJu3upoBaTh, W3BIEKATh
HEe0OX0oauMyI0 MH(POPMAIHNIO), TOYHO W TPAMOTHO BBIPaXXaTh CBOU MBICIIM B YCTHOM U
MMCbMEHHOW pEeYM C MPUMEHEHHEM MAaTeMaTH4Ye€CKOM TEPMUHOJIOTMU U CUMBOJIMKH,
WCIIOJIH30BATh PA3TMYHBIC SI3BIKM MAaTEMAaTHUKH, MPOBOJANTH KIACCU(PUKAIINH, JTOTHISCKHE
000CHOBaHHUS, JOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHUM;

OBJIAJICHUE HaBBIKAMU YCTHBIX, MUChbMEHHBIX, HHCTPYMEHTAJbHBIX BBIUNCIICHUH;



4. OBIaJeHUE TEOMETPUYECKUM S3BIKOM, YMEHHE HCIIOJIb30BATh €ro ISl OINHCaHUs
MPEIMETOB OKPYXKAIOMIET0 MHpPA, pPa3BUTHE MPOCTPAHCTBEHHBIX TIPEJCTABICHUN H
M300pa3uTeIbHBIX YMEHUH, MPUOOPETeHNE HABBIKOB T€OMETPHUUECKUX TOCTPOCHUI;

5. ycBoeHHE CHCTEMAaTHUECKHX 3HaHHWH O TUIOCKUX (UTypax M WX CBOMCTBaX, a Takke Ha
HaTJISITHOM YPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TENIaX, YMEHHE NPUMEHSThH
CUCTEeMAaTUUYECKUE 3HAHUS O HUX IS PEIICHHUSI TEOMETPHUSCKUX U MPAKTUICCKHUX 33]1aY;

6. yMeHue H3MepATh [UIMHBI OTPE3KOB, BEIUYHMHBI YIJIOB, MCIIOJNb30BaThb (POPMYIBI IS
HAXO0XJICHUS IEPUMETPOB, TUIOMIA/IeH U 00HEMOB T€OMETPUUECKUX PUTYD;

7. yMeHHE MPUMEHSITh U3YYEHHbIE TOHATHUSA, PE3YJbTaThl, METOMbI JJI pEIIeHUs 3aaady
MPAKTUYECKOr0 XapakTepa W 3a/ad U3 CMEXKHBIX JUCHUIUIMH C HCIOJb30BaHHEM IpU
HEO0OXOIUMMOCTH CIIPABOYHBIX MATEPHAIIOB, KAIBKYISTOPOB, KOMITLIOTEPA.

Harasinnasi reomerpust

BreinmyckHuK Haydures:

* pacro3HaBaTh Ha YEPTEKaX, PUCYHKAX, MOJIENIAX U B OKPYKAIOLIEM MHPE MIIIOCKHUE U
MIPOCTPAHCTBEHHBIE TEOMETPUIECKHE (DUTYPHI;

* pacro3HaBaTh pa3BepTKU KyOa, MPSMOYTOJIbHOIO Mapaljiesienumnesa, NPaBuiIbHON MHPaMUIbI,
[UIMH]IPA U KOHYCA;

* CTPOUTH Pa3BePTKU KyOa U MPsIMOYTOJIBHOTO Napasuieenuea;

* OIIPENETATh 110 JTMHCHHBIM pa3MepaM pa3BepTKU (PUTyphI JIMHEHHBIC pa3Mepbl caMoi (pHUrypsl,
1 Hao0OpoT;

* BEIYUCIIATH 00BEM MPSMOYTOIBHOTO TTapaJUIeIICTUIIe/IA.

Buvinyckuux nonyuum 603mMo#CHOCHb:

* HAYUUMbCA BLIYUCTAMD 00BeMbl NPOCMPAHCMBEHHBIX 20MEeMPULECKUX Puayp, cOCMAasleHHbIX
U3 NPAMOY20IbHBIX NAPALIENeNUnedos;

* yenyoums u pazeums npedCcmagieHus 0 NPOCMPAHCMBEHHBIX 2eOMeMPULECKUX Guaypax,

* HAYYUMbCsl NPUMEHAMb NOHAMUe pa3eepmKu 0l GbINOJHEHUs. NPAKIMUYECKUX PACYemo8.
I'eomeTpuueckue purypsl

BbInyCcKHHUK Hay4YHUTCSA:

* TIOJB30BAThHCS SI3BIKOM TEOMETPUU JIJIsi OMHUCAHMS IMPEIMETOB OKPYKAIOMIETO MHpa W HUX
B3aMMHOT'O PACTIONOKCHHS;

* pacro3HaBaTh M HM300pakaTh HA YEepPTE)KAX M PHUCYHKAX TeOMETpUYecKhe (GUTypel M WX
KOH(UTypaluu;

* HaXOJIUTh 3HAYCHUS JIJTUH JIMHCHHBIX 3JIEMEHTOB (UTYP M WX OTHOIICHHS, TPAIyCHYIO Mepy
yrioB ot 0° no 180°, mpumeHsist onpeseneHysi, CBOMCTBAa U NpPU3HAKU (PUTYp U UX DJIEMEHTOB,
oTHoleHus Guryp (paBeHCTBO, OI00ME, CAMMETPHH, TTOBOPOT, MapaJUIeIbHbIN MEPEHOC);

* ONEpUpPOBaTh C HAYAIBHBIMU MOHSATHUSAMH TPUTOHOMETPUM U BBINIONHATH JJEMEHTApHBIC
oriepauu HaJl QYHKITUSIMU YTIIOB;

* pelaTh 3aJla4d Ha JI0Ka3aTeIbCTBO, OMHUPAsSCh HA M3YYEHHBIE CBOWCTBA (pUTYyp M OTHOIICHHIA
MEXTy HUIMH U TIPUMECHSISI N3y9ICHHBIC METOIBI JIOKA3aTeIIbCTB;

* pemaTh HECJIOXKHBIC 33/1a4ydl Ha MOCTPOCHHE, NMIPUMEHSISI OCHOBHBIE allTOPUTMBI MTOCTPOCHHUS C
TTOMOIIIBIO ITUPKYJIS M THHEHKH;

* pemaTh MPOCTEHIINE TNIAHUMETPUYECKUE 3a7aUl B IPOCTPAHCTBRE.

Buinycknux nonyuum 603moxicHocme.

* o61ademvb MemoOoamu peuwileHusi 3a0ay HAa BbIYUCTeHUA U OO0KA3AMEeNbCmed: MemoooM Om
NPOMUBHO20, MEMOOOM NO00OUSL, MeMOOOM nepebopa 8apUAHMO8 U MEMOOOM 2eOMEMPULECKUX
mecm mouek,

* npuobpecmu onvim NpUMeHeHUsl aneedpautecKko2o U mpueoOHOMempu4ecKo2o0 annapama u uoeu
OBUIICEHUS NPU PEUUEHUU 2e0MEMPUYECKUX 3A0aY,

* ognademsv MpAOUYUOHHOU CXeMOU peuleHus 3a0ay Ha NOCMmpoeHue ¢ NOMOWbI0 YUPKYISA U
JIUHENKU: aHanu3, nocmpoenue, 00Ka3ameabCmeo U UCC1e008aHue;

* HAYUUMbCA peulams 3a0ayu HA NOCMPOEHUE MemoOoM 2e0MempuiecKko20 Mecma moyex U
Memooom noooous,

* npuobpecmu OnbIM UCCIEO08AHUA CBOUCME NIAHUMEMPUYECKUX @ueyp ¢ Nnomoubio
KOMNbIOMEPHLIX NPOSPAMM,



* npuobpecmu onvim BbINOJIHEHUS. NPOEKMO8 no memam. «I eomempuyeckue npeobpazosanus Ha
nirockocmuy, «Ilocmpoenue ompesrxos no gpopmyney.

H3zmepeHnue zeomempuueckux eauyut

BeinyckHuK Haydures:

* KCTOJB30BaTh CBOMCTBA HM3MEpPEHUs JUIMH, IUIONIAJICH W YIJOB NpPH pEIICHUH 3aJad Ha
HAXO0XJICHUE JITTMHBI OTPE3Ka, [UTHHBI OKPYKHOCTH, JTUHBI IYTH OKPYKHOCTH, TPayCHON Mephl
yria;

* BBIYHCIATH IUIOMIAIM TPEYrOJbHUKOB, MPSIMOYTOJLHUKOB, MapauIeIorpaMMOB, Tparelui,
KPYTOB U CEKTOPOB;

* BBIUMCIISATD JUIMHY OKPY>KHOCTH, JJIMHY TYTH OKPYKHOCTH;

* BBIYUCIATH JUIMHBI JIMHEWHBIX 3JIEMEHTOB (PUTYp M WX YIJIbI, UCHOIB3YS (DOPMYIIBI JITHHBI
OKPY>KHOCTH U JUIMHBI IYTH OKPYKHOCTH, (OopMYJIBI TUTOMIAACH Guryp;

* peraTh 3a7a4d Ha JOKa3aTeIbCTBO C MCIOIb30BaHHEM (HDOPMYII JIIMHBI OKPYKHOCTU U JITTHHBI
JIyTH OKPY>KHOCTH, (hOpMYJI TUIOIIaAeH Guryp;

* pemarh NPAKTUYECKUE 3a]add, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPHUYECKUX BEIHYUH
(McTonb3ys NMpU HEOOXOAMMOCTH CIIPABOYHUKHA U TEXHUYECKUE CPEJICTBA).

Buvinycknux nonyuum 603mMoxicHoCmMb HAYUUMBCL:

* guluUCIAMb NIOWAOU QueYyp, COCMABIEHHLIX U3 O08YX Ul 0Oonee NpPAMOY20jibHUKOS,
napaienocpammos, mpeyeoibHUKo8, Kpyea u cekmopa,

*  GLIUUCTAMb NIOWAOU MHO20Y20NbHUKOS, UCNONb3YS OMHOUIEHUS PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCU,

* NPUOOPecmuU ONbIM NPUMEHEHUSL ANeeOPAULecKo20 U MPUSOHOMEMPULECKO20 annapama u uoetl
O0BUINCEHUS NPU PeueHUU 3a0ay Ha 8bIYUCTIEHUE NI0WAOel MHO20)20/IbHUKOS.

Koopounamui

BrITTyCKHUK HAydUTCS:

* BBIYUCIIATH JUIMHY OTPE3Ka MO KOOPIWHATAM €r0 KOHIIOB; BBHIYUCIATH KOOPAMHATHI CEpeAHHbBI
OTpe3Ka;

* HCIIOJIb30BATh KOOPIMHATHBIA METO/I ISl U3yUEHUSI CBOMCTB MPSMBIX U OKPY>KHOCTEH.
Buinycknux nonyuum 603modcnocms:

* 0611a0€emb KOOPOUHAMHBIM MEMOOOM PeuleHus 3a0ay Ha SbIYUCTeHUS U OOKA3AMENbCMBA,

* npuobpecmu onvim UCNONb308AHUSL KOMILIOMEPHBIX NPOCPAMM OJIsL AHAIUZA YACMHBIX CIyYdes
83AUMHO20 PACNONONCEHUS OKPYHCHOCHE U NPAMBIX,

* npuobpecmu OnvIM BbLINOJHEHUS. NPoeKmos8 Ha mem)y «lIpumenenue KoopoOuHamHo2o memooda
npu peuteHuy 3a0ay Ha 8blYUCIeHUe U OOKA3AMeNbCMB0 Y.

Bexmoput

BbIMyCKHUK HAY4YHUTCS:

* ONEpPHpPOBaTH C BEKTOpAMHU: HAXOIUTh CYMMY H Pa3HOCTh JIBYX BEKTOPOB, 3aJJaHHBIX
TeOMEeTPUUECKU, HAXOAUTh BEKTOP, PABHBIN MPOU3BEACHUIO 33/IaHHOTO BEKTOPA HA YUCJIO;

* HaXOJUTh JUUISI BEKTOPOB, 3aJIaHHBIX KOOPJWHATAMH: JJIMHY BEKTOpPA, KOOPJAWHATHI CYMMBI U
pa3HOCTH ABYX U Oojee BEKTOPOB, KOOPAMHATHI MPOU3BEACHUS BEKTOpAa Ha YMCIO, MPUMEHSS
IpH HEOOXOIMMOCTH COYCTATEIILHBIH, TEPEeMECTUTEIBHBINA M PACIIPEICTUTEIBHBINA 3aKOHBI;

* BBIUMCIATH CKaISIPHOE TPOU3BEJEHUE BEKTOPOB, HAXOIUTh Yrol MEXKIY BEKTOpaMH,
YCTaHABIIMBAThH MEPIICHIUKYIIIPHOCTD MPSIMBIX.

Buinycknux nonyuum 6o3moorcnocms:

* 0611a0€emb BEKMOPHLIM MeMOOOM OJisl peuleHUs 3a0ay Ha 8bIYUCTIEHUE U O0KA3AMENbCMBO,

* npuobpecmu onvim 8bINOIHEHUS NPOEKMOo8 Ha memy «lIpumeHenue 6eKMOPHO2O

Memooa npu peuleHuu 3a0ay Ha 8blYUCTIeHUEe U OOKA3AMETbCMBOY).



2. Copaep:xkaHue y4eOHOT0 Kypca reoMeTpum
7-9 kaacesl - 204 4

7 knacc — 68 yacon
HavanabHble reomerpuyeckne ceegenus (11 yacon).
[Ipocreiimme reomerpuyeckre (UTYpHL: MpsMas, TOYKa, OTPE30K, Jyd, yroi. IloHsTue
paBeHCTBa reomeTpuyeckux ¢uryp. CpaBHeHUE OTPE3KOB U YIJIOB. M3MepeHue oTpe3koB, AJIMHA
oTpe3ka. M3mepenue yrioB, rpaaycHas mepa yria. CMeXHbIEe M BEPTHKAJIbHBIE YTJIbI, HUX
cBolicTBa. [lepnenquKkynsipHbIe PsMBIE.

Tpeyroabuuku (18 yacos).

Tpeyronpuuk. [lpu3Haku paBeHCTBa TPEeyroiabHUKOB. lleprneHaukynsap K mnpsMoid. MenuaHsl,
OMCCEKTPUCH U BBICOTHI TPEYroJbHUKA. PaBHOOEPEHHBIN TPEYroJbHHUK M €T0 CBOICTBA. 3a1aun
Ha NOCTPOEHUE C IOMOLIBIO LIUPKYJIS U JIMHEHKU.

I[MapasuenbHbie npsimble (13 yacoB).
[Ipu3Haky mapajieNbHOCTH  OpsIMBIX. AKcHOMa napauielbHbIX  Hpsimbix. CBolicTBa
napauIeIbHBIX IPSIMBbIX.

CooTHOmIeHUs1 MeK1Yy CTOPOHAMH H YIJIAMH TPeyrojibHuKa (20 yacos).

Cymma yrnoB TpeyroiabHuka. COOTHOLIECHHE MEXKAY CTOPOHAMHM M YIJIAMH TPEYTOJIBHUKA.
HepaBenctBo TpeyrosnbHuka. [IpsMoyronbHble TpeyrojbHUKH, HMX CBONCTBA M IPU3HAKU
paBeHcTBa. PaccrosiHue OT TOYkM A0 NpsAMOM. PacctosHue Mexay napaiiesbHbIMA IPSIMBIMHU.
[TocTpoeHue TpeyroiabHUKA IO TPEM DJIEMEHTaM.

IToBTOpeHue kKypca reomerpun 7 Kiiacca (6 4acoB). (dicenamenbHo yKkazams memul)

8 ki1acc — 68 yacos
YerpipexyrojabHuku (14 yacos).
MHOrOyrojapHUK, BBIIYKJIBIA MHOTIOYTOJIBHUK, 4YEThIpeXyroyibHUK. [lapamienorpamm, ero
cBoiicTBa M mnpusHaku. Tpaneuus. [IpsmoyroiabHHMK, poMmO, KBaapaT, ux cBoicTBa. OceBas u
LEHTpaJIbHAasi CHAMMETPHH.

Iaomans (14 yacoB).
[Tonatne muomanu MHOroyrojbHuka. Ilnomanu mnpsMOyrojipHUKa, Mapajuiejgorpamma,
TpeyrojibHuKa, Tpanenuu. Teopema [Iudaropa.

ITonoOHbIe TpeyroabHuku (19 yacos).

[TonoGHuble TpeyrosnbHuku. I[Ipu3Haku momoOusi TpeyroibHUKOB. I[IpumeHeHue mnmomoOus kK
JI0Ka3aTelbCTBY TEOpeM M pemeHuro 3anad. CHuHyc, KOCHMHYC M TaHI€HC OCTPOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Oxpy:xHocTth (17 yacoB).

B3anmuoe pacnonioxkeHnne npsiMoil U OKpy:kKHOCTH. KacatenbHas K OKpYKHOCTH, €€ CBOMCTBO U
npusHak. LleHTpanpHble M BnMcaHHbIE YIUIbl. YUeThIpe 3aMedaresibHbIE TOYKH TPEYrOJIbHUKA.
Brniucannas u onvcaHHasi OKpYHOCTH.

IloBTOpenue kypca reomerpuu 8 kiacca (4 4acoB). (JceiamenbHO YKa3ams memvl)



9 kjaacc — 68 yacos

BekTopsnl (8 yacoB).
ITonsitue BekTopa. PaBeHcTBO BekTOpOB. CI0KE€HHME UM BBIYMTAHHE BEKTOPOB. YMHOXKEHUE
BEKTOPA Ha 4uci0. PasziokeHne BeKTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOPAM.

Metoa koopauHat (10 yacos).
Koopaunarsl Bektopa. lIIpocreidmme 3amadyn B KOOpAMHATAaX. YPaBHEHUsS OKPYKHOCTU U
npsiMoi. [IpuMeHenne BEKTOpoB U KOOPANHAT NPU PELICHUH 3a/1a4.

CooTHOIIEHHE MeKAYy CTOPOHAMH M YIJIaMH TpeyrojbHuka. CkajisipHoe Npou3BeleHHe
BeKTOpOB (11 yacoB).

Cunyc, KOCUHYC U TaHTE€HC yria. Teopembl CHHYCOB U KOCHHYCOB. PellieHue TpeyroibHUKOB.
CxasipHO€ MPOM3BEICHUE BEKTOPOB U €ro MPUMEHEHHUE B TEOMETPUUCCKHUX 3a7a9ax.

JJInHA OKPY/KHOCTH M IUI0IAAb Kpyra (12 yacos).

HpaBI/IJIBHBIG MHOT'OYT'OJIbHUKH. Opr)KHOCTI/I, OIMMCaHHas OKOJIO MMPaBUJIBHOI'O MHOTI'OYTI'OJIbHUKA
U BrOUcaHHas B Hero. [locTpoeHue NpaBUIBHBIX MHOTOYTOJIBHUKOB. J[TMHA OKPYXHOCTH.
[Tmomane kpyra.

JBu:kenus (8 yacos).
OtoOpakenue 1iockoctu Ha cebds. [lonsitue nBmwxkenus. OceBas W LIEHTpalbHAS CUMMETPUU.

[TapannensHbii iepenoc. [ToBopot. HanoxxeHus u 1BUKEHUS.

HauvanbHble cBeleHus U3 crepeomerpun (8 yacon).
Muororpanauku. Tena U TOBEpXHOCTH BpallleHUsI.

00 akcuomax IIaHuMeTpum (2 yaca).

IloBTOpeHue Kypca niianuMeTpuu (9 4acoB). (diceramenbHo yKazams memol)

3. TemaTuyeckoe IIAHUPOBAHUE € YKA3aHHEM KOJMYECTBA 4YACOB, OTBOAUMBIX HA
OCBOEHHE KAXKI0H TeMbl

7 kaacc
Ne Conepxanue Koum- | XapakrepucTHKa OCHOBHBIX BUJAOB [1eAITEJIbHOCTH
mapa- | Marepuana 4€eCTBO y4yalmxcs
rpada 4acoB
I'nasa |. HauajabHble 11 OOBSACHATH, YTO TAaKOE OTPE30K, JIyd, Yroi, Kakue
reoMeTpuYecKHe CBeIeHHUsd (burypbl Ha3BIBAIOTCS PaBHBIMH, KaK CPaBHUBAIOTCS U
1,2 | Ilpsmas u OTpE3OK. 2 U3MEPSIIOTCA OTPE3KH U YIJIbl, YTO TAaKOE PaaAuyC M
Jly4d u yrou. rpagycHas Mepa yrjia, Kakol yroja Ha3bIBaeTCs
3 CpaBHenmue 2 NPSIMBIM, TYNBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TaKOE
OTPE3KOB U YTJIOB. cepenrHa OTpe3ka M OMCCEeKTpHca yria, KaKhe YIJIbI
4,5 | U3mepenue 2 Ha3bIBAIOTCA CMEXHBIMU M KAaKUE BEPTUKAIbHBIMU;
OTPE3KOB U YTJIOB. dbopmynupoBaTh W OOOCHOBBIBATH YTBEPKICHUS O
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6 [lepnieniukynsipHbIe 2 CBOMCTBaX CMEXHBIX M BEPTUKAJIBHBIX  YIJIOB;
TpsIMBIE. OOBSICHATB, Kakue npsIMbIe Ha3bIBAIOTCS
Pemenue 3anay. 2 NEePIEeHANKYIIPHBIMY; (dhopMynrupoBath u
Kontposnbnas 1 00OCHOBBIBATh yTBEPXKJACHHE O CBOMCTBE JBYX
pabota Nel. HPSIMBIX, MEPIEHIUKYIISIPHBIX K TPeThel; n300paxarhb

U pacro3HaBaTh yKa3aHHbIE IpocTeiime GUurypsl Ha
yepTekax; pemarb 3aJauyd, CBSI3aHHbIE C OSTUMHU
IpOoCTeUINMHU QUTYpaMu

I'nasa |l. Tpeyroabuuku 18 OOBSCHATD, KaKas durypa Ha3bIBaCTCS

1 [lepBblii  mpu3HaAK TPEYroJbHUKOM, YTO TaKOE BEPIUIMHBI, CTOPOHBI, YTIIbI
paBEHCTBa TPEYToJib 4 U TEepUMeTp TpPEyrojbHUKA, KaKOW TpeyroybHUK
HUKOB Ha3bIBACTCS paBHOOEIPEHHBIM " KaKoi

2 Menuana, Ouccek- PaBHOCTOPOHHHUM, KaKH€ TPEYrOJIbHUKU Ha3bIBAOTCS
TPUCBI W  BBICOTHI 3 paBHBIMH; U300pa’kaTh M PACIO3HABATH HA YepTEKax
TpPEYroJbHUKA TPEYroJbHUKU M HUX 3JIEMEHTHI; (OPMYJIHUPOBaTH U

3 Bropoii u Tperui JIOKa3bIBaThb TEOPEMBl O MPHU3HAKAX PaBEHCTBA
HpU3HAKH 3 TPEYrOJbHUKOB;  OOBSCHATH, UYTO  HA3bIBACTCS
paBeHCTBa NEPIIEHANKYIISIPOM, TPOBEAEHHBIM U3 TAaHHON TOYKH K
TPEYTOJILHUKOB JaHHOW TpsMOM; (OpMyIHUpPOBaTh U JOKa3bIBaTh

4 3agaun Ha 3 TEOpEMY O TEPHEHIUKYISpPE K MPSIMOI; OOBSCHATH,
II0CTpOCHHUE KaKue OTPe3KU Ha3bIBAIOTCA MEIUAHOU, OMCCEKTPUCO
Peluenue 3a1a4u 4 U BBICOTOH TpEyroibHHKA, (QOpPMyTUpOBATH W
KoHTpoIbHAs 1 JI0Ka3bIBaTh TEOPEMBbI O CBOMCTBAX PaBHOOEAPEHHOTO
pa6ora Ne 2 TPEyrojibHUKA; pelaTh 3a/Ja4d, CBS3aHHBIE C

MpU3HAKaMU PaBEHCTBA TPEYTOJbHUKOB U CBOMCTBAMH
PaBHOOEIPEHHOTO TPEYTOJNIbHUKA; (POPMYITHUPOBATH
OTpeieNIeHUE OKPYKHOCTH; OOBSACHATH, 4YTO TaKoe
LHEHTp, paguyc, XopAa M JAHaMEeTp OKPYKHOCTH;
pemiate  MOpOCTEWIMEe 3aJaud Ha  MOCTPOCHHUE
(mocTpoeHue yria, paBHOTO JaHHOMY, IOCTPOCHHE
OMCCEKTPUCH] yIiia, MOCTPOEHUE MEepPHEeHIUKYISPHBIX
MpsIMBIX, TOCTPOCHHE CEpEelMHbl OTpe3Ka) U Ooee
CIIO)KHBIE  3aJlauyd,  HCIHOJB3YIOLIUE  YKa3aHHBIE
MPOCTEUIIINE; COMOCTABIISITH MOJYYEHHBIN pe3yJIbTaT ¢
yCIOBHEM  3aJlayd; aHaJU3UpOBaTb  BO3MOXKHBIE
CIIy4au.

I'nasa |ll. ITapanienbHbie 13 DopMyIMpOBaTh OIIpezie/ICHUE napajuIeIbHbIX

npsiMble NpPSIMBIX; OOBSICHATH C TIOMOIIBIO PHUCYHKA, Kakue

1 [Tpusnaku 4 yTJIbl, 00Opa30BaHHbBIE MIPU MEPECEUEHNUHN JIBYX MPSIMbIX
napajuieIbHOCTH CEeKyIIel, HA3bIBAIOTCS HAKPECT JICKAIIUMHU, Kakue
JIBYX MPSIMBIX OJTHOCTOPOHHUMHM ¥  KaKM€ COOTBETCTBEHHBIMU;

2 AKCHOMBI 3 (hopMynupoBaTh " JIOKa3bIBATh TEOPEMBI,
napaiebHbIX BBIpXAIOLIME MPHU3HAKK MapaJIebHOCTH  JIBYX
TIPSIMBIX MPSIMBIX; OOBSACHATH, YTO TAKOE aKCHOMBI T€OMETPHH

5 U Kakue aKCHOMBI YK€ MHCIIOJIb30BAINCH paHEe;

Perrenue 3amaq (GOpMyYIHpPOBATh AKCHOMY IMapaJUICTbHBIX TPSIMBIX U
BBIBOJUTH CJIEACTBUA M3 HeE; (GOpMYIHpPOBaTh H

KoHTpombHast 1 JIOKa3bIBaTh TEOPEMBI O CBOWCTBAX TMapalIebHBIX
pa6ora Ne3 npsIMbIX, OOpaTHBlE TeopeMaM O  IpHU3HAKax

MapajieIbHOCTH, CBSI3aHHBIX C HAKpECT JIeKallluMH,
OJTHOCTOPOHHUMH U COOTBETCTBEHHBIMM YIJIAMH, B
CBSA3M C OITHUM OOBICHSITH, YTO TaKO€ YCJIOBHE WU
3aKJIIOYEHHUE TEOPEMBI, Kakas TEeOpeMa Ha3bIBacTCs
oOpaTHOM MO OTHOIIEHUIO K JaHHOM TEOpeMe;
OOBSICHATB, B 9€M 3aKJIF04AETCS METOJ{
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A0Ka3aTejIbCTBa OT IPOTUBHOI'O; IPUBOJUTH ITPHUMCEPBI
HCIIOJIb30BAHHUA O3TOI0 MCTOJA; PCIIaTh 3aJavd Ha
BBIYHCIICHUC, J0Ka3aTcJIbCTBO u IMOCTPOCHHUC,
CB3aHHLIC C MapaJlJICJIbHBIMHA NPSMBIMU.

I'nmasa V. CooTHomeHust 20 @opMynHpoBaTh U JI0KA3bIBaTh TEOPEMY O CyMMeE
MesKI1y CTOPOHAMM M YTJIOB TPEYTOJIbHUKA U €€ CIIEJCTBUE O BHEIIHEM YTJIe
yIJIaMH TPEYroJbHHKA TPEYroJbHUKA; MIPOBOJIUTH KJ1accu(UKauio
1 Cymma yriioB 3 TPEYrOJbHUKOB 1O yriaM; (opMyaupoBaTh H
TpPEYroJbHUKA JOKa3bIBaTh TEOPEMY O COOTHOIICHMSIX MEXIY
2 CooTtHotieHus 4 CTOPOHAMH U YIVIaMH TPEYroJibHUKa (MpsiMOe U
MEX1y CTOpPOHAMU oOpaTHOe yTBEpKIEHHUs) M CIEACTBUS M3 HeE,
U yriiamMmu TEOpeMy 0 HEPaBEHCTBE TPEyroJbHUKA;
TPEYTroJbHUKA (GbopMyIHpOBaTh U J10Ka3bIBATH TEOPEMBI O CBOMCTBAX
KonTponsHast 1 NPSIMOYTOJBHBIX ~ TPEYTrOJBHUKOB  (IPSAMOYTOJIBHBIH
paboTa Ned TpeyrombHuK ¢ yriaoMm 300, mpHsHaku paBeHCTBA
3 TIpsIMOYTONBHBIE 4 NPSIMOYTOJIBHBIX TPEYrOJbHUKOB); (HOPMYIHPOBATH
TPEYroIbHUKH ONpeAeNieHUs] PACCTOSIHUS OT TOYKH JI0 MPAMOIi,
4 [octpoenue 2 paccTosIHUS ~MEXIy MapajuleIbHBIMH  MPSIMBIMH;
TPeYroNbHUKA 10 pemarh 3aJadyd Ha BBIYUCICHUE, JOKA3aTeNbCTBO U
TpeM dIIeMEHTaM MOCTPOEHHE, CBS3aHHBIE C COOTHOLICHUSMH MEXKIY
Pentenue 3a1a4 5 CTOPOHAMHU U YTJaMH TPEYroJIbHUKa U PacCTOSTHUEM
KoHTponbHas 1 MEXITY napauiebHBIMA PSIMBIMH, npu
paGora Ne5 HEOOXOMMOCTH TMPOBOAWTH IO XOAY PpeUICHUsS
JOTIOJTHUTEIIbHBIC MIOCTPOCHHUS, COIIOCTABJIATh
MOJIYYEHHBI pe3ylabTaT C YCIOBUEM 3aJauyd, B
3aJayax Ha IOCTPOCHHE WCCIEA0BaTh BO3MOXKHBIC
CIIy4Yau.
IMoBTOpenue. Pemenue 6 (drcenamenvHo ykazame memol)
3a1a4
8 kiacc
Ne Conepxanne Komm- | XapakTepucTHKa 0CHOBHBIX BH/IOB JeATEIbHOCTH
nmapa- | Marepuana 4eCcTBO ydammuxcs
rpada 4acoB
I'naBa V. YeTbIpexyroJjb- 14 OOBACHATb, 4YTO TaKoO€ MHOIOYTOJbHHUK, €ro
HUKH BEPIIUHEI, CMEKHBIC CTOPOHBHI, JIarOHaH,
1 MHOroyrojabHUKH 2 n300pakaTh M Paclo3HaBaThb MHOTOYI'OJbHMKHM Ha
2 [TapamienorpamMmm u 6 yepTekax; IMOKa3bIBaTh AJIEMEHTHl MHOTOYTOJIbHHKA,
Tparnenus €ro  BHYTPEHHIOIO W BHEIIHIOK  00jacTu;
3 [IpssiMOyTONBbHUK, 4 dhopmynupoBaTh omnpeciieHue BBIITYKJIOT'O
pom6, KBapaT MHOTOYTOJIbHUKA; HM300pa)kaTb M  paclio3HaBaThb
1 BBIYKJIBIE W HEBBIYKJIBIE  MHOTOYTOJIbHUKH;
Pemrenue 3a1au (bopMyIMpOBAThH U JOKA3bIBaTh YTBEPXKIEHUE O CyMME
) VIJI0B  BBHITYKJIOTO MHOTOYTOJNIBHUKA; OOBSICHATS,
KoHTponbHas 1 KaKhe CTOPOHBI  (BEpLIMHBI) YETHIPEXYTOJbHUKA
pabora Nel. HA3bIBAIOTCS TPOTHUBOIIOJIIOKHBIMHU;  (DOPMYITHUPOBATH

OIpeeICHUS napajuiesorpamma, Tpaneuuu,
paBHOOEPEHHON U  MPSAMOYTOJIBHOW  Tpameuui,
NpsIMOYTOJIbHMKA, poMOa, KBajapaTa; H300pakaThb H
paciio3HaBaTb 9TH YCTBIPEXYTOJIbHUKH
(dbopMyIMpOBaTh M JOKa3bIBaTh YTBEPXKACHUS 00 HX
CBOMCTBAX n IMpU3HAKaXx; peuiaTtb 3a1a4du Ha
BBIYMCIICHUE,  JIOKA3aTEIbCTBO U IIOCTPOCHHE,
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CBS3aHHBIE C OSTUMH BHUJAMH YETHIPEXYTOJIbHUKOB;
OOBSICHATh,  Kakue [JBE TOYKM  HA3bIBAIOTCS
CUMMETPUYHBIMU OTHOCUTENIbHO MpSIMOHN (TOYKH), B
KakoM ciydae (urypa Has3bIBaeTCs CHUMMETPHYHOM
OTHOCUTENIbHO TMpsIMOWM  (TOYKHM) W UYTO TaKoe
OCh(IICHTP)  CUMMETpUH  (GUTYpBI);  MPHUBOIHUTH
MIPUMEPBI ¢buryp, o0Jagaronux OCEBOM
(UeHTpaJIbHOM )CUMMETPUEN, a Takke IpHUMEpPBI
OCEBOM W IEHTPAJIbHOM CUMMETPHUM B OKpYXKaOIICi
Hac 0OCTaHOBKE.

I'nasa VI. Ilnomaae 14 OOBACHATD, KaK MPOU3BOIUTCS U3MEPECHHE TLIOIIA 1K
1 [Tnomane MHOT'OYTOJIbHUKOB; (hopMynupoBath OCHOBHBIE
MHOTOYT'OJIbHUKA 2 CBOMCTBa IUIOMIAZel M BBIBOJUTH C HUX IOMOIIBIO

2 [Tnomane (hopmMyItbI 101 e PSIMOYTOJILHHKA,
napajuiesniorpaMmma, 6 napajuiesiorpamma, TPEYroJbHUKA, Tparneuy;
TPEYroJIbHUKA u dbopmynupoBaTh M J0Ka3blBaTh  TeopeMy 00
Tpanenmun OTHONICHUU TUIOIIAJEH TPeYroIbHUKOB, UMEIOIIUX IO

3 Teopema [Tudaropa. paBHOMY  YIIIy; dbopMyIMpoBaTh W JIOKa3bIBATh

3 teopemy Ilucdaropa u oOpaTHyro eH; BBIBOJUTH

Perrenne 3amau 2 dopmyny I'epoHa s TMIJIOMIATM  TPEYTOJIBHUKA;

KoHTponbHas 1 pelmars 3aJayd Ha BBIYMCIEHUE U JI0OKA3aTelbCTBO,

pa6ora Ne 2 CBS3aHHBIE C (QopMyJIamMH IUIOIMAICH H TEOpPEMOi
[Tudaropa.

I'naBa VII. Ilono6HbIe 19 OOBSACHATH MOHATHE MPOMOPLUOHATILHOCTH OTPE3KOB;

TPEYroJbHUKH (bopMynMpoBaTh ornpezaeneHus 0/100HBIX

1 Omnpenenenue 2 TPEYrONbHUKOB U kodddummenrta  momoOus;
MOTI00HBIX dbopMynupoBaTh M JOKa3blBaTb TEOPEMBI: 00
TPEYTrOJIbBHUKOB OTHOIIECHUHU IUIOMIA/IeH MOJOOHBIX TPEYroJIbHUKOB, O

2 [IpusHaku mogoOus 5 MpHU3HaKax Noa00Us TPEYroJbHUKOB, O  CpeaHei
TPEYroJIbHUKOB JVHHUM TPEYTOJIbHUKA, O IEPECEUECHUHN METUaH
KonrponsHas 1 TPEYTOJIbHUKA, O IPONOPLUHOHAIBHBIX OTpPE3KAX B
pabota Ne3 MIPSIMOYTOJIBHOM TPEYTOJIbHUKE; OOBSICHATD, YTO TaKOE

MeTO[ ToAoOMs B 3ajadyaXx Ha IOCTPOEHHE, U
MIPUBOJIUTH PUMEPHI IPUMEHEHUS ITOI0 METO/1a;

3 IIpumenenune 7 OOBSICHATh, KaK MOXHO HCIOJb30BaTh CBOMCTBa
mo100ust K MOI00HBIX TPEYTOJBbHUKOB B U3MEPUTEIBHBIX paboTax
JI0Ka3aTeNbCTBY Ha MECTHOCTH; OOBICHATh, KaK BBECTH IIOHATHE
TEOPEM U PELICHUIO o100MsI 1711 IPOU3BOJIBHBIX QUTYp; (HOPMYIHPOBAThH
3a/1a4 OTIpeJieNIeHUs] M WJUTIOCTPUPOBATh IMOHATUS CHHYCA,

4 CooTHotieHus 3 KOCHHYCa U TaHT€HCa OCTPOTrO yrjia MpsIMOYTOJIbHOTO
MEXJly CTOpPOHAMHU TPEYroJbHUKA,; BBIBOJIUTH OCHOBHOE
U yrJ1amMu TPUTOHOMETPHUUECKOE TOXKIECTBO U 3HAUEHUSI CHHYCA,
IIPSIMOYTOJIBHOTO KOCHMHYCa M TaHIeHca JUIsl YIJIOB 30° , 45° 60°%
TPEYroJbHUKA pemate  3aJayd,  CBSI3aHHbBIE C  TojgoOueM
KonrtponbHas 1 TPEYroJbHUKOB,  JUISI  BBIYMCICHHUS  3HAUYCHHH
pabota Ned TPUTOHOMETPUYECKUX byHKINHA HCTIOJIB30BAaTh

KOMITIBIOTEPHBIE TPOIPAMMEI.
I'naBa VIII. OxkpyxHocTh 17 HccnenoBaTeh B3aMMHOE pacHoOJIOKEHUE MPSMOM H

1 Kacarenbnas 3 OKPY>KHOCTH; dbopmynupoBath onpeeseHue
OKPYKHOCTH KacaTelbHOW K OKpPYKHOCTH; (OpMYyIUpOBaTh U

2 IlenTpanbHble U 4 JIOKa3bIBaTb TEOPEMBI: O CBOWMCTBE KAacaTeIbHOH, O
BITMCAHHBIC YTIIBI MpU3HAKe KacaTelbHOH, 00 OTpe3kax KacaTeJbHBIX,

3 YeTbipe 3 MPOBEACHHBIX W3 OJHOW TOYKH; (OpMyTUpOBaThH
3aMevaTesIbHbIE MOHSTHE IIEHTPAIBHOIO yIJla U IpajlyCHONH Mephl AyTH
TOYKHU OKpY)XKHOCTH;  (OpMYNIHpPOBaTH M  JIOKa3bIBaTh
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TpPEYroJbHUKA

TCOPEMBI: O BIHMCAHHOM VYIJIE, O IIPOU3BCIACHUU

4 Bnucannas u 4 OTPE3KOB MEPECEKAIOMIUXCS XOp; POPMYIUPOBATH U
OIMCaHHAs JI0Ka3bIBaTh TEOPEMBI, CBSI3aHHBIE C 3aMeYaTeIbHBIMU
OKPY>KHOCTH TOYKAaMH TPEYTrOJIbHUKA: 0 OMCCEKTpHUCE yria U, Kak
Pemienue 3amau 2 CIIEICTBHE, 0 nepeceyeHn! OuccekTpuc
KonrponbHas 1 TPEYrOJIbHUKA; O CEpPEIMHHOM NEPIEHIUKYIApE K
pabora Ne5 OTpPEe3Ky M, Kak CIEICTBHE, O IepPecedeHun

CEpEIMHHBIX  MEPHEHIUKYIIPOB K  CTOPOHAM
TPEYroJbHUKA; O NEPEeCcCeueHUH BBICOT TPEYIOJIbHUKA;
(bopmMynHupoBaTh ornpeaeneHus OKPY>KHOCTEH,
BIIMCAaHHON B MHOTOYIOJIbBHUK M OIMCAaHHOH OKOJIO
MHOTOYTOJIbHUKA;  (OpPMyIUpOBaTh M JOKa3bIBATh
TeopeMbl: 00  OKPY)XKHOCTH,  BIIUCAaHHOH B
TPEYroJbHUK; 00 OKPYXHOCTH, ONHCAHHOW OKOJIO
TPEyrojbHUKa; O CBONCTBE CTOPOH OIMCAHHOTO
YETBIPEXYTOJIbHUKA; O CBOMICTBE YIJIOB BIIMCAHHOTO
YeThIPEXyroJbHUKA; pelllaTh 3a/laud Ha BbIYUCIICHHE,
JI0Ka3aTeIIbCTBO U IIOCTPOEHHUE, CBSI3aHHBIE C
OKPY)KHOCTbIO, ~ BIIMCAHHBIMM UM ONMCAHHBIMHU
TPEeyroJabHUKaMHU " YeTHIPEXYTOJIbHUKAMH;
UcclieIoBaTh CBOMCTBAa KOH(UIypaluii, CBA3aHHBIX C
OKPY)KHOCTBIO, =~ C  TIOMOIIBIO  KOMIIBIOTEPHBIX
IIPOrpamMM.

IToBTOpenne. Pemenne 4 (dicenamenvbHO yKazamov membi)

3a1a4

9 kiace

Ne Copepxanue Koan- XapakTepucTHKA OCHOBHBIX BH/I0B JIeAATeIbHOCTH

napa- | Marepuaia 4ecTBO ydammxcs

rpada 4acoB

I'naBa |1 X. BekTopsl 8 @opMyIUpOBATh OMNPEACIICHUS W  HILIFOCTPUPOBATH

1 IToHsATHE BEeKTOpA 2 NOHATUS BEKTOpa, €ro JJIMHBI, KOJUIMHEApHBIX U

2 Crnoxenue " pPaBHBIX BEKTOPOB; MOTHUBUPOBATh BBEICHUE MOHATUH U
BbIUUTAHUE 3 JENCTBUM, CBSI3aHHBIX c BEKTOpaMH,
BEKTOPOB COOTBETCTBYIOIIMMHU TMPUMEpPaMH, OTHOCSIIUMHUCA K

3 VMHOXKEHHE BEKTOpa (¢u3n4ecKUM BEKTOPHBIM  BEJIMYMHAM; MPUMEHSTH
Ha YHUCITO. BEKTOPBl M JICHCTBHS HaJl HUMH TpU pEIICHUH
[Tpumenenne 3 FEOMETPUUECKUX 3aa4
BEKTOPOB K
PELIECHNUIO 3a/1a4

I'naBa X. MeToa KOOpaAUHAT 10 OOBACHATD " WJLTIOCTPUPOBATH MOHSITHS

1 Koopaunatst 2 NPSIMOYTOJIBHOM  CHUCTEMBl KOOpJIWHAT, KOOPAHWHAT
BEKTOpa TOYKM W  KOOPIAMHAT  BEKTOpPAa;  BHIBOJUTH

2 [Ipocreiimne 3amaun UCIONIb30BAaTh IpHU  pelleHuu  3agad  (hopmyssl
B KOOPJIMHATAX 2 KOOpJAMHAT CEpPEIMHbl OTpE3Ka, JUIMHBI BEKTOPA,

3 VYpaBHeHUst paccTosiHUSL MEXJIy JIByMsS TOYKaMH, ypaBHEHUS
OKPY>KHOCTH u 3 OKPYXKHOCTH U NPSMOIA.

IPsAMOI
Pemenue 3amay 2

12




KonTposnbnas
pabora No 1

I'masa XI.

CooTHOLIEHUSA

dopmynupoBaTh M WIUIIOCTPUPOBATH OH&)CHCJ'ICHI/IH

Me:KI1y CTOPOHAMH M YIJIaMH 11 cuHyca, KOcHHyca M Tamrenca yrmo ot 0° o 180%
Tpeyrojibuuka. CkajsipHoe BBIBOJIUTH OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
Npou3Be/eHIEe BEKTOPOB. u  Qopmynsl mpuBeneHus;  GOPMYIHPOBATH  H
1 Cumnyc, KOCHHYC, 3 JIOKa3blBaTh ~ TEOPEMbl CHHYCOB U  KOCHHYCOB,
TaHIeHC yTJIa OPUMEHATh HMX TPU  PEUICHHH  TPEyroJbHHUKOB;
2 CootHomieHus OOBSACHATh, KaK HCIOJB3YIOTCS TPUTOHOMETPUUYECKUE
MEXy CTOPOHAMH U 4 (dopMyibl B M3MEPHUTENBHBIX pabOTax Ha MECTHOCTH;
yriaiamu bopMynupoBaTh ONpPEEICHUs YIila MEXAY BEKTOpaMH
TPEYroJIbHUKA. U CKIAPHOTO TIPOM3BEIEHUS BEKTOPOB; BHIBOJUTH
3 CxanspHoe bopmyny CKaJIIPHOTO IPOU3BEICHUS yepes
IPOM3BEICHHE 2 KOOPJIMHATHI BEKTOPOB; bopmynupoBaTh u
BEKTOPOB 000CHOBBIBaTh YTBEP)KIEHUE O CBOMCTBaX CKaISIPHOTO
Peuienue 3aga4 1 IMPOU3BCACHUS HUCITIOJIB30BATH CKaJIApHOC
KOHTpOIbHAs 1 MIPOM3BEICHNE BEKTOPOB IIPU PEILICHUU 3a7au.
pabora No 2
I'naBa XII. Jduuna DopMyIUpPOBATH OnpeAeIIcHuE MPaBUJIBHOTO
OKPY:KHOCTH ¥ IUIOMAJb 12 MHOTOYTOJIbHUKA; (OPMYyIUpPOBaTh M  JIOKa3bIBaTh
Kpyra TeOpeMbl 00  OKPYXHOCTSIX, OIHCAaHHOM  OKOJIO
1 [IpaBuibHbBIE 4 MPaBHJIBHOTO MHOTOYTOJIbHHKA M BIMCAHHOW B HETO;
MHOTOYTOJIbHUKH BBIBOJMTH W UCIOJIB30BaTh (POPMYIIBI ISl BHIYMCICHUS
2 JIivHa  OKPYXKHOCTH IUIONIA/IA TPAaBUILHOTO MHOTOYTOJBHUKA, €T0 CTOPOHBI
Y TUTOIIA/Ib KpyTa 4 U paauyca BIHCAHHOW OKPY)KHOCTH; pelIaTh 3a/la4i Ha
Pemenue 3amau 3 MOCTPOCHUE MPaBUIBHBIX MHOTOYT'OJIbHUKOB;
KoHTpobHast 1 OOBSICHATH TOHSATHS JUIMHBI OKPYXHOCTH W IUIOIIAJN
pa6ora Ne 3 Kpyra; BbIBOJUTH (OPMYIbI [Js1 BBIUUCICHUS JITHHBI
OKPY)KHOCTH W JJIMHBI [JyTH, IUIOMIAAN Kpyra u
IUIOINAAM  KPYrOBOTO  CEKTOpa; MPUMEHATh 3TH
(GbopMyIIbI IPU pEeUICHUH 3a/1a4.
Iaasa X111, /IBuskenus 8 OOBACHATH, YTO Takoe OTOOpaKEeHHE IUIOCKOCTH Ha
1 Ilonsarue nBUKEHUS 3 ce0s U B KaKOM CJIydae OHO HAa3bIBACTCS JBUKEHHUEM
2 [NapannensHbIi 3 IUIOCKOCTH; OOBSCHSTH, YTO TAaKOE OCEBasi CUMMETpPHS,
MIEPEHOC ¥ TIOBOPOT [EHTpaIbHAs CHUMMETPHS, MapalIeNIbHBIA TEepeHOC H
Pemienue 3anaq 1 MOBOPOT; OOOCHOBBIBATH, YTO ATU OTOOPAKEHMS
KoHTpombHas 1 IUIOCKOCTH  Ha  ce0s  SBISIOTC  JBMDKEHUSIMH,
pa6ora Ne 4 OOBSICHATh, KAaKOBa CBS3b MEXIY JBHXEHUAMU U
HAJIO)KEHUSIMH;,  WJUTIOCTPUPOBATh  OCHOBHBIC  BHIBI
JIBIDKEHUH, B TOM YHCIIE U C TOMOILBIO KOMITBIOTEPHBIX
IPOTPaMM.
I'maa XIV. HavaabHble 8 OOBSICHATh, UYTO TaKOe MHOTOTPAaHHMK, €ro TpaHu,
CBeJleHHUs U3 CTepeoMeTpun pEéOpa, BEpIIMHBI, IMATOHAIH, KAaKOH MHOTOTPAaHHHK
1 MHoOrorpaHHuKu 4 Ha3bIBAETCS BBITYKJIBIM, YTO TAKOE I-yrojbHas MpU3Ma,
2 Tena n moBepxHOCTH e€ ocHOBaHUs, OOKOBbIE IpaHH U OOKOBbIE pEOpa, Kakas
BpaIIEHHs 4 npy3Ma Ha3bIBaeTCs MPAMOM M Kakas HAKJIOHHOW, YTO

TaKOE€ BBICOTA TPU3MBI, Kakas TpU3Ma Ha3bIBACTCS
napajjieNienune oM M Kakol  mapaisienenurnen
Ha3bIBACTCS  TPSMOYTOJIBHBIM;  (OPMYIUPOBaTH |
00OCHOBBIBAaTh YTBEp)KJEHHUS O CBOMCTBE IUaroHajeu
napajuiefienunena W O KBagpare — JuaroHaiu
NPSMOYTOJIBHOTO Tapajiesienunesa; OOBACHATh, YTO
Takoe 00bEM MHOTOIPaHHHKA; BBIBOJUTH (C MOMOIIBIO
MpUHIUIIA Kaanbepn) bopmymy 00Bnéma
IPSIMOYTOJIBHOTO TTapaJulesIenuIeia; 00bsICHITh, KaKOH
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MHOTOIPAaHHMK Ha3bIBAE€TCS MUPAMUAOH, 4YTO TaKoe
OCHOBaHME, BepIIMHA, OOKOBBIE IpaHu, OOKOBBIE pEdpa
U BBICOTa NUPAMUIBbI, Kakas MUPaMUAA Ha3bIBaeTCA
NpaBWIbHOH, 4YTO Takoe amodemMa MPaBUIIBHOM
NUpaMU/ibl, TPUBOAUTE (hopMyny o0bEMa MHUpaMHIbI,
OOBSICHATh, KaKO€ TENO Ha3bIBACTCS LWJIMHAPOM, UYTO
TaKO€ €ro OChb, BBICOTA, OCHOBAHME, PAUYC, OOKOBas
MOBEPXHOCTh, OOpasyromme, pa3BépTka  OOKOBOM
HOBEPXHOCTH, KAKUMH (hOpMyJIaMU BBIPAXKAIOTCS 00BbEM
U IUom@aab OOKOBOW  MOBEPXHOCTH  IMIIMHJPA;
OOBSICHATh, KaKoe€ TeJNO Ha3bIBAeTCd KOHYCOM, YTO
TakO€ €ro OcCh, BBICOTA, OCHOBaHHME, OOKOBas
IOBEPXHOCTh,  OOpasyroliue, pa3Beprka OOKOBOM
MOBEPXHOCTH, KAKUMH (POpMyTIaMH BBIPAXKaIOTCs 00BEM
KOHYCa U IUIOIAAb OOKOBOW NMOBEPXHOCTHU; OOBACHSATH,
KakKas MOBEPXHOCTh Ha3bIBACTCs Cepoil U KaKoe TeJo
Ha3bIBAETCS IIapOM, 4YTO TaKO€ PaAUyC U JUAMETP
chepsl (mapa), KakuMd (QOpPMYyJIaMH BBIPAKAIOTCSA
00béM mapa u IIOmAans cdepwl; H300paxkaTb |
pacrio3HaBaTh Ha PUCYHKaxX MPU3MY, MapauleeIuIe],
nupamMuay, WIKHAP, KOHYC, 1ap.

00 akcnomax IVIaHUMeETPHH 2
IHoBTOpEHME. Pemenue 9 (drcenamenvbHo yKazamo membl)
3aa4

IIpujo:xkenne

1. YuedOHO-MeTOAHYECKOE H MaTEPUHAIIBHO-TEXHHYECCKOC odecrneuyeHue

Y4eOHO-TeopeTHYECKHE MAaTePHAIBI

VY4yeOHUKU:

1. Aranacsan JI.C., Byry3os B.®., Kagomues C.b., [lo3usk 2.1, FOnuna U.U. I'eomeTpus.
7-9 xnaccel: YueOHUK /111 0011eo0pa3zoBaTenbHbIX yupexaeHuil. M.: [Ipocsemenue.

VYueOHbIe TOCOOUS:

1. Aranacan JI.C., byry3os B.®., I'mazkoB 0.A., IOmuna N.HN. T'eomerpus: Pabouas
TeTpaab s 7 knacca. M.: [Ipocsenienue.
2. Mumenko, T. M. I'eomerpus: Tematuueckue tectsl: 7 ki. / T. M. Mumenko, A. JI.

bimmukoB. — M.: IIpocBemienue.

3. Aranacsn JI.C., byry3os B.®., I'mazkoB 10.A., IOmuna W.M. I'eomerpus: Pabouas
terpaab ais 8 kinacca. M.: [Ipocsenienue.
4. Mumenko, T. M. I'eomerpusi: Tematuueckue Tectol: 8 k. / T. M. Mumenko, A. ]l.

bimmukoB. — M.: IIpocBemenue.

5. Aranacsu JI.C., Byry3os B.®., I'mazkoB 10.A., HOmuna W.M. I'eomerpus: Pabouas
tetpanb 1 9 kiacca. M.: [IpocBenienue.
6. Mumenko, T. M. I'eomerpus: Tematuueckue tectol: 9 k. / T. M. Mumenko, A. /I

bimmukoB. — M.: IIpocBemenue.

YuyeOHO-HATIAAHbIE MaTEePHAJIbI
1. WHrepakTuBHas A0CKa, IPOEKTOP, KCEPOKC-IPUHTEP-CKaHEP
2. TaOauupl no reomeTpuu. TpeyroabHUKH

3. TalOmuisl 10 MaTeMaTHUKE

NudopmanuonHo-MeTOAMYECKOE 00ecniedeHne y4eOHOro npouecca
1. ITporpaMmMHoO-TIefarornyecKue cpeacTBa, peajansyemMbie ¢ NOMOMIBIO KOMIIbIOTEpA.
1. CD «1C: Penerutop. Matematuka» (KuM)
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2. CD «Ypoxu reometpun. 7-9 kmacce» (B 2 4.) (KuM)

3. CD «l'eomerpuss He ana orauuHukoBy (HUW  sxoHOMUKHM  aBHAIMOHHOU
MIPOMBIITICHHOCTH )

4. CD «Maremaruka. 5—11 knaccel. [Ipaktukym»

5. CD «1C: ObpazoBatenpHas Kouiekus. [Inanumerpus. 7-9 iy

6. CD «bombiast 3JIeKTpOHHAS IETCKask SHIUKIIONEANS IO MAaTEMaTHKE»

7. CD «/lunamudeckasi reoMeTpusi. 8 Kiacc»

2. Hudposbie obOpaszoBareabHble pecypebl (IIOP) nas noagep:KKuM INOATOTOBKH
IIKOJIbHUKOB.

1. Wurepuer-nopran Bcepoccuiickoil onuMIUaabl IMIKOJbHUKOB. — Pexum npocrtyna:
http://www.rusolymp.ru

2. Bcepoccuiickue AMCTaHIMOHHBIE IBPUCTUYECKUE OJIMMITUAJIBI 10 MaTeMaTuke. — Pexum
nocryna: http://www.eidos.ru/olymp/mathem/index.htm

3. NudopmaninoHHO-TIOUCKOBAs cucTeMa «3agauny.
http://zadachi.mccme.ru/easy

4.3agaun: uHGOPMALIMOHHO-TIONCKOBAs CHUCTEMa 3a/a4y Mo MareMaruke. — Pexxum gocryma:
http://zadachi.mccme.ru

5. KoHkypcHble 3amaud MO MaTeMaTHKE: CHPABOYHUK M METOMABI pelieHus. — Pexum
noctyna: http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm

6. Marepuansl (MOJIHBIE TEKCTHI) CBOOOJHO PACHpPOCTPAHSIEMbIX KHUT MO MaTeMaTHKe. —
Pesxxum http://www.mccme.ru/free-books

7. Marematuka — ans MOCTYMHAIOIINX B BY3bI. —  Pexum  pmoctyma:
http://www.matematika.agava.ru

8. BbIMyCKHbIE ¥ BCTYMUTENbHBIE SK3aMEHBI TI0 MaTEMAaTHKE: BApHUAHTHI, METOAMNKA. — Pexxum
nocryna: http://www.mathnet.spb.ru

9. OnuMnuagHbIe 331a41 [0 MaTeMaTuke: 0a3a JaHHbIX. — Pexxum poctyna: http://zaba.ru

Pexum JIOCTyma:

10. MockoBckue MaTeMaTU4ECKUE OJIMMITNA/IBL. — Pexxum JoCTyma:
http://www.mccme.ru/olympiads/mmo

11. [lIxonpHble M palioHHbIE MarTeMaTHueckue osnumnuanasl B HoBocubOupcke. — Pexum
noctyna: http://aimakarov.chat.ru/school/school.html

12. Bupryansnas LIKOJIA FOHOT'O MaTeMaTHKa. — Pexnm JOCTYyTIA:
http://math.ournet.md/indexr.htm

13. bubnuoreka SIIEKTPOHHBIX YUEOHBIX MOCOOWMH TO MareMaTHke. — PexuMm jgoctyma:
http://mschool. kubsu.ru

14. OO6pazoBarenbHblii  moptam  «Mup  anredOpbi». —  Pexum  pgocryna:

http://www.algmir.org/index.html

15. Cnosapu BCD paznuunbix aBTopoB. — Pexum nocryna: http://slovari.yandex.ru

16. OTI0/1b1, BHINOJIHEHHBIE C UCIOIb30BaHUEM COBPEMEHHOM KoMmbioTepHOW 3D-rpaduku,
YBIIEKATEIbHO M WHTEPECHO PACCKA3hIBAIOIIME O MATeMAaTHKE W €€ TMPIIOKEHHSIX. — Pexum
noctyna: http://www.etudes.ru

17. 3aoyHast ¢bu3nKo-MaTeMaTHIECKas HIKOJIA. — Pexnm JOCTYyTIA:
http://ido.tsu.ru/schools/physmat/index.php
18. MunucrepctBo ob6pazoBanus P®d. — Pexum pgocryma: http://www.ed.gov.ru;

http://www.edu.ru

19. TectupoBanue on-line. 5-11 kmaccel. — Pexxum poctyma: http://www.kokch.kts.ru/cdo

20. ApxuB yueOHBIX MporpaMm HHPOPMAIIMOHHOTO 00pa3oBatesbHOro noptaia «RusEdu!».
— Pexxum moctyna: http://www.rusedu.ru

21. Meraranuknoneans Kupumna u Medoausi. — Pexxum nocryna: http://mega.km.ru

22. CaiTel DHIIMKJIOIEINH. - Pexum JIOCTYyTIA: http://www.rubricon.ru;
http://www.encyclopedia.ru

23. Bes anieMeHTapHast MaTeMatuka. — Peskum poctyma: hitp://www.bymath.net

24. Ilpe3enranun
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http://www.bymath.net/

