IHosicHUTEJBLHAA 3aIINCKA

Pabouas nporpamma coctaBieHa B COOTBETCTBUHU C:
1. «®@enepanbHbIM KOMIOHEHTOM T'OCYIapCTBEHHBIX 00pa30BATENbHBIX CTAaHAAPTOB HAYAJIBHOIO

oOLIero, OCHOBHOI'O OOIIEro M CpeaHEro oOlero oOpa3oBaHUsS», YTBEPKACHHBIM IMPUKA30M
MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit @eneparuu ot 05. 03 .2004 r. Ne 1089.

2. Ilpuxazom MOH P® ot 31 maprta 2014 r. Ne 253 “O6 yTBepxkaeHuu (heaepajibHOro nepeuHs
y4eOHUKOB, PEKOMEH]IyEMBIX K HCIIOJIb30BAHUIO MPU PEATU3ALMN UMEIOIIUX FOCYJapCTBEHHYIO
aKKpeAUTalni0 00pa30BaTeIbHBIX MPOrpaMM HAYaJbHOTO OOIIETr0, OCHOBHOIO OOIIEro,
cpemHero oo01mero oopa3oBaHus”;

3. OcHoBHOI oOpa3oBaTeIbHOW Tporpammoit cpemnero obmero obpazoBanus (OOIT COO)
MKOVY COII Ne6 r.m. HapTkana Ha ocHOBE mporpamMmbl 0011e00pa3oBaTebHBIX YUPEKICHUN
coctaBurensa bypmuctpona T.A., M. no matemaruke: [Ipocsemenue, 2011; 6a3ucHoro yue6Horo
IJIaHa; TporpamMMa paccurTaHa Ha 2 4daca B Henento, Bcero 68 yacoB no YMK JI.C. Artanacss,
B.®. byry3oBa,C.b. Kagomiiesa.

JInst IpOAYKTUBHOM AESTEILHOCTA B COBPEMEHHOM MHpE TpeOyeTcsl JOCTaTOYHO MpOoYHas
MareMmaTudeckas mnojaroroBka. OHa HeoOXoAuMa JiS YCHEUIHOTO PEIICHUS, MPaKTUYECKHUX
3alay: ONTUMM3AlMs CEeMEHHOro OmKeTa W TMPaBWIbHOE pACIPEICICHUE BpPEMEHH,
OLICHUBAHUE PEHTA0EIBLHOCTH BO3MOKHBIX OPEMJIOKEHNNW, TPOBEICHUE HECIIOKHBIX
WHXCHEPHBIX U TEXHUYECKHX PACUETOB JJISl )KM3HEHHBIX 3aj1ad. Kaxqomy 4enoBeKy B CBOEH
JKU3HU  TPUXOJUTCS  BBINOJHATH  PacueThbl, BIAJAECTh  MPAKTUYECKUMU  IPUEMaMHU
reOMETPUYECKUX M3MEPEHUN U mocTpoeHuil. 3yueHne maTeMaTUKHU pa3BUBAET BOOOPaKEHHE,
IPOCTPAHCTBEHHBIE MPEJCTABIEHUS, CIHOCOOCTBYET SCTETUYECKOMY BOCIHMTAHMIO YEJIOBEKA,
NOHUMAHUIO KpacoTbl M  H3fALIECTBA MAaTEMAaTHUYECKUX  PACCYXKICHHUM, BOCIPUITHUIO
reoMeTpudecKkux (Gopm, YCBOSHHUIO UJIEU CUMMETPHUH.

['eoMeTpusi - OIMH U3 BaXKHEHIIMX KOMIIOHEHTOB MaT€MaTHUYECKOro OOpa3oBaHUs, OHA
HEeoOXonuMa Ui MPUOOpPETEeHHS KOHKPETHBIX 3HAHWUW O MPOCTPAHCTBE U TMPAKTHYECCKHU
3HAYMMBIX YMEHHM, (OPMUPOBAHUS S3bIKA ONMUCAHKS OOBEKTOB OKPYKAIOIIETO MUPA, Pa3BUTHUS
MPOCTPAHCTBEHHOI0 BOOOPAXEHUS U MHTYULIMM, MATEMATUYECKOU KYJIBTYPhl U 3CTETHUYECKOTO
BOCIIUTAaHMS ydammxcs. l3ydeHue reoMeTpur BHOCUT BKIJIAQJ B Pa3BUTHE JIOTHUYECKOIO
MBIIUICHUS. U (DOPMUPOBAHUE MOHSITHUS JOKA3aTEIbCTBA.

Kpome Toro ocHOBHO# 3aiaueil Kypca r€OMETpUHU SIBISIETCS HEOOXOAMMOCTh 00ECTIEUUTh
MPOYHOE M CO3HATEJIbHOE OBJAJCHUE YYAIIUMHUCA CHUCTEMOW MATEMAaTHYECKUX 3HAHUM H
yMEHUH, HEOOXOMMBIX B IMOBCEIHEBHON KM3HU B COBPEMEHHOM OOIIECTBE, JOCTATOYHBIX IS
U3YYEHUS] CMEXHBIX JUCIUIUIMH U MPOJIOKEHHS 00pa30BaHUsI.

O0y4yeHue MaTeMaTHKe HANIPABJICHO HA JOCTUKEHHUE CJIeYIOIIUX 1eJIei:

- OBJIQJICHUE YUCHUKAMU CUCTEMON MaTeMaTUYECKUX 3HAHUM, YMEHUHN U HABBIKOB;

- BOOPY)KCHUE YUYCHHKOB MaT€MaTUUYECKUMHU METOJAMU IO3HAHUS JIEWCTBUTEIBHOCTH, YMEHHUE
VCIIOJIB30BATh 3HAHHUS IIPU PELICHUM ITPAKTUUYECKUX 3a1a4;

- pa3BUTHE MAaTEMATUYECKON UHTYHIUHU, TOTUYECKOTO MBIILJICHUS;

- oOoramieHue TMPOCTPAHCTBEHHBIX  MPEACTABICHUNA  Yy4yalllUXCSi U pPa3BUTHE  UX
MPOCTPAHCTBEHHOT'O BOOOPAKEHNS,

- pa3BUTHE TAKUX YEPT JMYHOCTH KaK HACTOMYMBOCTb, LIEJICHAIIPABICHHOCTb,
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTb, TPYAO0JI00NE, KpUTUYHOCTH MBIIIUICHUS;

- pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB YUaAILIUXCS;



- pa3BUTHE TaKUX CIIOCOOHOCTEH, Kak HaOII0JaTeIbHOCTh, NIPEICTaBICHNUEe, TaMSTh,
MBIIUICHUE, BJAJEHUE MATEMATUYECKOUN pPEUbIO;
- (popMHUpOBaHUE U PA3BUTHE METANPEIMETHBIX YHUBEPCAIbHBIX YUEOHBIX ACUCTBUMN (YMEHUS
YUHUTHCS ), YMEHUE BBIICISATH CYIIECTBEHHOE, MBICIUTH a0CTPAKTHO, YMEHHE aHAJTM3UPOBATh.
['eoMeTpusi — OJMH U3 BaXKHEHIINX KOMIIOHEHTOB MaTeMaTUu4ecKoro oopa3oBanus. OHa
HeoOXonMuMa Ui MPUOOPETEeHHS KOHKPETHBIX 3HAHWUW O MPOCTPAHCTBE M TMPAKTHYCCKHU
3HAYUMBIX yMEHHUH, (HOPMHUPOBAHMS S3bIKA OMHUCAHHS OOBEKTOB OKPYIKAIOIIETO MUpA, IS
pPa3BUTHUS MPOCTPAHCTBEHHOI'O BOOOPAKEHUS W WHTYUIIMHM, MAaTE€MaTHYECKOW KYJIbTYpbl, IJIs
ACTETUYECKOTO BOCIUTAHUA ydaluxcs. M3yueHne reomeTpur BHOCUT 3HAYUTEIbHBIN BKJIA] B
pa3BUTHE JTOTUUECKOTO MBIIIUICHUS, B OPMHUPOBAHUE TTOHATHUS I0KA3aTEIbCTRA.

2. O0masi XapaKTepucTHKA y4e0OHOI 0 nmpeaMera

Ilenb conmepxanus pasnena «l'eomeTpusd» B CTaplIed WIKOJIE — Pa3BUTh y yYalIUXCs
IPOCTPAHCTBEHHOE BOOOpPaXEHHWE W JIOTMYECKOE MBIIUICHHE TIyTEeM CHCTEMaTHYECKOTO
W3YUYCHHsI CBOMCTB (PUTYp HA TUIOCKOCTH M B MPOCTPAHCTBE M MPHUMEHCHHS ITHUX CBONCTB K
pPELICHUIO 3a/a4 BBIYMCIHUTEIBHOTO U KOHCTPYKTUBHOTO xapakrepa. CyllecTBEHHasi poJib
OTBOAUTCSL Pa3BUTHUIO reoMeTpuueckoil MHTyunuu. CodeTaHue HarISIAHOCTH CO CTPOTrOCThIO
SIBJISIETCA HEOTHEMJIEMOW YacThIO T€OMETPUUYECKUX 3HAaHUU. Takum o0pa3oM, B X0Jie€ OCBOEHUS
COAEPKAHUS KypcCa yUaIIUECS MOJYyYat0T BO3MOXKHOCTD:

- OCBOUTb OCHOBHBIE (haKThl U METOJbI CTEPECOMETPHUH, MMO3HAKOMHUTHLCS C MPOCTPAHCTBEHHBIMU
TeJIaMU U UX CBOMCTBaMU; IBMKEHUE TEJl B MPOCTPAHCTBE U CUMMETPHUH.

- Pa3BUTH JIOTUYECKOE MBIILJICHUE M PeUYb — YMEHHS JIOTUYECKH OOOCHOBBIBATH CYXKICHUS,
MPOBOJIUTh HECJIOKHBIE CHUCTEMATH3allMW, MPUBOJAUTH TMPUMEPHI U  KOHTPIPUMEPHI,
WCIIOJIb30BaTh PA3JIUYHBIC S3bIKM MaTeMaTHUKH (CIOBECHBIM, CHMBOJHMYECKUH, TpaduuecKuii)
JUT WJUTIOCTPALIMU, UHTEPIPETALIMU, ApTYMEHTAIUM U JIOKA3aTEJIbCTBA;

- copMupoBaTh MpEACTaBICHHS 00 HM3y4aeMbIX IOHATHIX M METOJAaX KaK BaKHEHUIIHNX
CpeJICTBAX MAaTEMATUUYECKOTO MOJICIIMPOBAHUS PEAIBHBIX IIPOLIECCOB U SIBJICHUU.

H3yuenue ceomempuu ¢ 10-11 knacce na 6a3060m yposHe HaAnpaeiIeHoO HA 0OCMUIICEHUE
cedyrowux yenei:

e pa3BHUTHE JIOTHYCCKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOI'O BOOOPAKEHUS U HHTYHUIIHH,
KPUTHYHOCTH MBIIUICHHUS Ha YPOBHE, HEOOXOIUMOM JIJIsl MPOIOJDKEHHST 00pa30BaHUs
U CaMOCTOSITEIbHOM JICITEIIbHOCTH B 00JIACTM MaTeMaTUKH U €€ MPOU3BOAHBIX, B
Oynmymiei mpodeccuoHaIbHON NeATeIbHOCTH,

e BOCIHTAHHE CPCACTBAMHU TEOMETPUU KYJIbTYpbl JIMYHOCTH: OTHOIIEHUS K
MaTEeMaTHKe KaK YaCTH OOIIEUYEeIIOBEYECKON KYIbTYPHI.

e pa3BUTHE  JIOTHYECKOTO  MBIIIJIEHUS, TMPOCTPAHCTBEHHOTO  BOOOpaKeHUS,
QITOPUTMHYECKOW KYJIBTYPBI, KPUTHYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
J1s 0Oy4YeHHUs B BBICIIEH IIKOJIE TI0O COOTBETCTBYIOLIEH CIEIUATBHOCTH, B Oymylien
npodeCCUOHATILHON JIeATEIbHOCTH;

e OBJajlecHHe MAaTeMAaTHYeCKHMH 3HAHWUSIMH M YMEHHSIMH, HEOOXOIUMBIMH B
MTOBCEHEBHOM KU3HM, JJI U3yYCHHSI IIKOJBHBIX €CTECTBCHHOHAYYHBIX IUCITUTUIHH
Ha 0a30BOM YpOBHE, JUIsl IMOJIy4EHUS 00pa3oBaHUs B 00JIaCTAX, HE TPEOYHOUIUX
yTITyOJIEHHON MaTEeMaTHIECKOM MOTOTOBKH.

Pabouas nporpamma mno reomerpuu ajs kypca 10-11 kiaccoB coctaBiieHa B COOTBETCTBUU
¢ TpeOOBaHUSIMHU K pe3yJbTaTaM OCBOEHUSI 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOLIETO



o0pa3oBaHUs HA OCHOBE MPUMEPHOI MPOrpaMMBbl CPETHETO 001ero 00pa30BaHUsS U aBTOPCKOMN
nporpammbl JI. C. Aranacsina, B.®. BbyrysoBa, C.b. KamgommeBa u gp. / Ilporpammsl
00111e00pa3oBaTeIbHBIX YUPEKICHUI. ['eomerpus. 10-11 KJIACCHI. Mockaa.
[Ipoceemenne.2010/, B coorBeTcTBUU ¢ TpeboBaHusmMu @deneparbHOr0 TroOCyAapCTBEHHOTO
00pa3oBaTeIbLHOTO CTaHAApTa CPEAHETO O0IIero 00pa30BaHMUs.

[Iporpamma pa3paboTaHa ¢ y4eTOM aKTyaJIbHBIX 3a7[a4 BOCTIUTAHUS, OOYYCHHS U PA3BUTHS
00yyYaromuXxcsi U yCIOBUM, HEOOXOAUMBIX JUIsl PA3BUTHUSI UX JIMYHOCTHBIX M MO3HABATEIIbHBIX
KAQueCTB, IICUXOJIOTUHYECKUX, BO3PACTHBIX U JIPYTUX OCOOCHHOCTEH 00yYaromuxcs.

Pabouas nporpaMmma 1o reoMeTpuu ONpeaessieT KOJIMYECTBO YaCOB HA U3yUYEHHE YUEOHOTO
peIMEeTa, €ro COJEpKaHUe U MOCIIEIOBATENbHOCTh M3YUYEHUS, KOHKPETU3UPYET COAEpKaHUE
IPEeIMETHBIX TEM 00pa30BaTEIbHOIO CTAaHJAApTa M JAET paclpejesieHhe YYeOHBIX 4YacoB I10
pazzenam Kypca.

PaGouas nporpamma BBITIOJIHSET IBE OCHOBHBIE (DYHKIUU:

Hnpopmayuonno-wemoouueckasn byHKIMS MO3BOJISIET BCEM y4aCTHUKaM
o0pa3oBaTeNpHOTO Tpoliecca TMOMYYUTh TMPEACTABICHUE O IEsAX, COACep)KaHuu, OoOIen
CTpaTteruu OO0y4YeHHUs, BOCHHUTAHHUS U Pa3BUTHS YYAIIMXCS CPEICTBAMH JAaHHOTO y4eOHOTO
npeaMera.

OpzanuzayuonHno-naanupyrowias (QyHKIUS TpeaycMATPUBACT BBIJICICHUE OTaloB
00y4eHHUsl, CTPYKTYpUpPOBaHHE Y4ye€OHOro MaTepuana, ONPEJCICHUE €ro KOJIUYECTBEHHBIX U
KAUeCTBEHHBIX XapaKTEPUCTUK HA KaXKJIOM M3 HTAlOB, B TOM YHUCIE JJIS COAEPKATEIHHOTO
HAIOJHEHHUS MPOMEKYTOYHOM aTTeCTallMU yYaIIuXcsl.

3. Mecro npeaMera B y4eOHOM ILIaHe

Mecto u posnb yuyeOHOro mpeaMera B OBIAJACHUM OOyYarOMIMMHCS TpeOOBaHUU K YPOBHIO
MOJITOTOBKU 00yYaronuxcs (BhIITYCKHUKOB) OMPENENSIETCS B COOTBETCTBUU C (eepalbHbIMU
o0pa3oBaTenbHBIMU CTaHIAPTAMHU.

CornacHo ¢enepanbHOMy 0a3MCHOMY y4eOHOMY IJIaHy JIsi 0Opa30BaTENbHBIX YUPEIKICHUN
Poccuiickoii ®denepanun Ha M3y4eHHE MATEMATHKHA Ha dTare CpemaHero (MOJIHOTO) OOIIero
obOpazoBanus B 10-11 xnacce Ha 0a30BOM ypoBHE Ha npeaMeT «I eoMeTpus BblIEIsAETCS 2 yaca
B Henento (34 yueOHbIX Heenb) uin 136 yacoB 3a Ba rojia 00y4eHus

Pabouas mporpamma no reometpun st 10 u 11 kacca paccurtaHa Ha 3TO K€ KOJUYECTBO
YacoB.

4. JIuuHOCTHBIE, MeTampeAMeTHble W NpeAMeTHbIe pPe3yJbTATbl OCBOEHHSI Y4eOHOIro
npeaMera

denepanbHBIi 00pa30BaTEeNbHBIN CTaHAAPT YCTAHABIMBACT TPEOOBAHHUS K pe3yJbTaTaM
OCBOCHHS O0yYarOIIMMKICS OCHOBHOW 00pa30BaTeIbHON TPOTrPAMMBI.

Kypc reomerpun 10-11 xmacc HareneH Ha oOecTieUeHHE peanu3alud 00pa3oBaTeIbHBIX
pE3yNbhTaTOB, JAET BO3MOKHOCTD JIOCTMKEHHS TPEX TPYMI 00pa30BaTEIHHBIX PE3yIbTATOB:
JINYHOCTHBIE Pe3yabTAThI:

- BKJIFOYAIOIIUX TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCS K CaMOPa3BUTHUIO, JIMYHOCTHOMY
CaMOOMPEICIICHUIO U CAMOBOCITUTAHUIO B COOTBETCTBUU C 00II€UETIOBEYECKUMU 1IEHHOCTSIMU;

- c(hOpPMUPOBAHHOCTh WX MOTHUBAIMU K OOYUYEHUIO U IIeJICHAIPABICHHOW MO3HABATEILHOMN
NEATEIbHOCTH, CUCTEMbI 3HAUMMBIX COLUAIBHBIX U MEXJIMYHOCTHBIX OTHOLIEHUH, LIECHHOCTHO-
CMBICJIOBBIX YCTaHOBOK;

- CIIOCOOHOCTH CTAaBUTD LIETTU U CTPOUTH )KMU3HEHHBIE TIaHBbI;



- TOTOBHOCTH W CIIOCOOHOCTH K CAaMOCTOSITEJIbHOM, TBOPYECKOW H OTBETCTBEHHOM
NEeSITENbHOCTH;

- HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKAMH, JCTHbMHU MJIAJIIETO BO3pacTa, B3POCIBIMH B
o0pa3oBareabHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIe10BATEIbCKON, TPOSKTHOW U APYTHX
BUJIaX JESATEIbHOCTH;

- TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSKECHUN
BCEH JKU3HU,

- CO3HATEJIbHOE OTHOIIEHHE K HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIEIIHON
npodeCCUOHANILHON U OOIIECTBEHHOU JIEATEIbHOCTH.

MeTanpeaMeTHblIe pe3yJbTATHI:

- BKJIIOYAIOIIMX OCBOEHHBIE OOYYAIOIIUMUCS MEXKIPEIMETHBIC TOHSATUS W YHHBEpCAIbHBIC
y4eOHbIC IeUCTBUS (PETYIATUBHBIC, TO3HABATEILHBIC, KOMMYHUKATHBHBIC);

- CaMOCTOSITEIBLHOCTh B IUIAHUPOBAHWMW M OCYIIECTBICHHM YYCOHOM JIEATeIbHOCTH U
OpraHu3alliy y4eOHOTO COTPYITHUUECTBA C TIearoraMi U CBEPCTHUKAMU;

- CIIOCOOHOCTh K IOCTPOCHUIO HWHJIMBUIAYATbHOM 00pa3oBaTelIbHOW TPAcKTOPHUH, BIaJCHUE
HaBBIKAMHU y4EOHO-UCCIIEI0BATEIbCKOM, TPOSKTHON 1 COLMATBLHON JIeSITEILHOCTH;

- YMEHHUE CaMOCTOSITENIbHO OIpENeNsATh eI JAESITEIbHOCTH U  COCTaBJISITh  IUIAHbI
NEATENIbHOCTH; CaMOCTOSITEIbHO  OCYIIECTBIIATh, KOHTPOJIMPOBAaTH M  KOPPEKTUPOBATH
JIeSITEIbHOCTD;

- HCIOJIB30BaTh BCE€ BO3MOXHBIE pECYpChbl ISl JOCTMXKEHUS TIOCTABJIICHHBIX II€JIEH W
pean3aiuu MJIaHOB ACATEIbHOCTH;

- BRIOMPATH YCIICIIHBIC CTPATETUH B PA3JIMUHBIX CUTYAIUX;

- yYMEHHME TPOJYKTHBHO OOIIAThCS MW B3aUMOJCHCTBOBaTH B TMPOIECCE COBMECTHOM
NEATeIbHOCTH, YYHUTBIBATh TIO3UIIMU JPYTHX YYACTHUKOB JIESATEIBHOCTH, 3(P(HEKTUBHO
paspeniaTh KOH(MIUKTHI;

- BJIQJICHWC HaBbIKAMHM TI03HABATCIIBHOM, Y4YeOHO-MCCIEAOBATEILCKOM W IPOCKTHOM
NEeATeIIbHOCTH, HaBBIKAMHM pa3peIIeHus IpooiieM;

- CMOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHS MPAKTUICCKUX
3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOJOB IMO3HAHMUS;

- TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITEIbHOW WH()OPMAIIMOHHO- TO3HABATEIbHOU
NEeATEeNIbHOCTH, BKJIIOYasi YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX WH(MOpMAaINH,
KPUTUYECKH OIEHUBATh W MHTEPIPETUPOBATH WH(OOPMAIIMIO, TOJIYYAeMYI0 U3 Pa3TUYHBIX
HMCTOYHUKOB;

- YMEHHE HCIOJIb30BaTh CPEeJACTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJIOTUMN
(manee — MKT) B pemieHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 33/1a4d C
COOII0ICHUEM TpeOoBaHUM SPrOHOMHUKH, TEXHHUKHU 0e301aCHOCTH, TUTHEHBDI,
pecypcocOepekeH s, IPABOBBIX M 3THYECKUX HOPM, HOPM HH(POPMAITMOHHON 0€30I1aCHOCTH;

- BJIAJICHUE HAaBBIKAMH MMO3HABATEIILHON pe(IeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JTEHCTBUN U
MBICIIATENIBHBIX MTPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM, TPAHUL] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [MO3HABATEJIbHBIX 33724 U CPEJICTB UX JOCTUKCHMUSI.

IIpeameTHbIE pe3y/bTAThI:

-BKJIIOYAIOIIMX OCBOEHHBIE OOYYAIOMIMMUCS B XOJ€ HU3YUEHHUs Y4EeOHOro MpeaMeTra yMEeHUs,
BUJIbI JIEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAaHUSA B paMKax ydyeOHOro MpeaMera, €ro
IpeoOpa30BaHUI0 U NMPUMEHEHHIO B Y4E€OHBIX, YUYEOHO-IIPOEKTHBIX U COLMAIBHO-TIPOEKTHBIX
CUTyalUsX;



- (dopMupOBaHME MATEMAaTUYECKOTO THIMA MBIIUICHUS, BJIQJCHUE T'€OMETPUUYECKOMN
TEPMHUHOJIOTHEN, KJIIOUEBBIMHU MOHATUSAMH, METOAMU U IPUEMAMU;

- c(OpMHUPOBAHHOCTH MPEJCTABIEHUA O MaTeMaTUKe, O CHoco0ax OIMUCaHuA Ha
MaTeMaTUYECKOM S3bIKE SIBJIEHUN PEaIbHOIO MUPA;

- c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN O MaTEeMaTHUYECKUX TMOHATHSAX, KaK O BaKHEUIINX
MaTeMaTUYECKUX MOJIEISX, O3BOJISIONINX OMUCHIBATh U U3Y4YaTh Pa3HbIEC MPOLIECCHI U SBJICHUS;
NOHUMaHUE BO3MOKHOCTH aKCMOMATHYECKOTO MIOCTPOCHUSI MATEMaTHUYECKUX TEOPHIL;

- BJIaJICHUE METO/IAMH JI0Ka3aTeJIbCTB U AJITOPUTMOB PEILICHHUS;

- YMEHHE UX NPUMEHSTh, MPOBOJUTH JOKa3aTEIbHbIE PACCYKICHUS B X0JI€ PEIICHUS 3a]1ay;

- BJIaJICHUE OCHOBHBIMU TMOHATHSIMU O IUIOCKUX W TPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
burypax, X OCHOBHBIX CBOMCTBAX;

- cOpMHPOBAHHOCTh YMEHHUS PACMO3HABATh HAa YepPTEkKax, MOJEISAX U B PEATbHOM MHpE
reoMeTpudeckue GUrypsl;

- TPUMEHEHUE W3YUYEHHBIX CBONCTB reomMeTpuueckux ¢uryp u Gopmys s perieHus
FEOMETPUYECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJAECPIKAHUEM;

- BJIAJCHUE HABBIKAMHU HCIIOJb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM IPU PELICHUU
3a/1ad.

B coorBercTBHUM ¢ WHAeSIMM CTAHAAPTOB HOBOro mnokosieHus YMK coxpepxur
JNOCTAaTOYHBIN MPAKTUYECKUN MaTEpUal:
-JJIsl OCBOEHHUSI OCHOBHBIX MPEIYCMOTPEHHBIX CTaHIAPTOM VMeHui W HAKOIUICHUS OIbITa B
WCIIOIb30BAaHUN TPUOOPETCHHBIX 3HAHUW W YMEHUM B NPAKTUUYECKON ACSATEILHOCTH U
MIOBCEIHEBHOM )KM3HHU 110 BCEM paszjiejiaM Kypca r€OMETpUU;
-1t (OpMUpOBaHUST CTAHJAPTHBIX YHUBEPCAIbHBIX YYEOHBIX JCHCTBUM, OTHOCAIIUXCS K
MOWCKY M BBIJICJICHUIO HEOOXOAMMOW HMH(pOpMAlUU, CTPYKTYPUPOBAHUIO 3HAHUM, BBIOOpPY
HamOoJnee 3(PGEeKTUBHBIX CHOCOOOB pelIEHUs 3aJlad, OCMBICIICHHIO TEeKCTa U pedieKcuu
CITIOCOOOB M YCIIOBHM JICHCTBUH.
VY nensiercst BHUMaHue U GOPMUPOBAHUIO 3HAKOBO- CHMBOJUYECKUX M JIOTUUECKHUX JCHCTBUM.

banmanc Teopum W MpaKTHYECKUX 3aJaHUi B ydeOHMKAX HAICJICH Ha OBJIAQJICHHE

HaBbIKAMU TO3HABATEJIbHOM, Yy4eOHO-HUCCIENOBATEIbCKON W MPOEKTHOM JeATEeNbHOCTH,
HaBBIKAMU pa3pelIeHus MPooJieM; Ha CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4 KaK METalpeAMETHOMY pe3ysibTaTy O0y4YeHUsI.

[Ipennaraemspiii yueOHUK U TUIAKTUYECKUE MAaTEPUAIIbI MTPEJICTABIISIET COOOM OpraHUYECKOe
00bEeIMHEHUE TECOPETHUUECKOTO MaTepuajia ¢ CUCTEMOM YIpaXHEHUM, pa3BUBAIOIIEH TEOPHIO,
WUIIOCTPUPYIOIIEH ee MpuMeHeHHe, OOeCleUUBaIOIIe YCBOEHUE METOJIOB IPUMEHEHUS
TEOPUH K PELICHUIO 3a]1a4.

ABTOpPOM BBIJIEJICHBI TPEOOBAHUSI K JIMUHOCTHBIM pe3yJIbTaTaM, Tpymra MeTanpeIMeTHbIX
pe3yJIbTaTOB, OCHOBAHHBIX HA PETYJSATUBHBIX YHUBEPCAIbHBIX yueOHbIX naeuctBusax (YY),
rpynmna MeETanpeaMETHBIX Pe3yJbTaTOB, OCHOBAaHHBIX HAa MO3HABaTelbHbIX Y Y[ u rpynna
METANPEAMETHBIX PE3YyJIbTATOB, OCHOBAHHBIX HA KOMMYHHMKATUBHBIX Y Y /[, pasBUTHE KOTOPBIX
o0ecreuynBaeTcs UCHOJAb30BAHUEM YUeOHUKA U IpYyTUX KoMIoHeHTOB YMK no reomerpun st
10 — 11 xmaccos.



11 kaacc (68 yacoB)

MeToa KOOPAMHAT B IPOCTPAHCTRBE.

Koopaunatbl TOUKM M KOOpPAMHATHI BEKTOpa. JlekapTOBBI KOOPAMHATHI B IIPOCTPAHCTBE.
dopmMmysla pacCTOsAHUSA MEXAY IAByMsA Touykamu. IIpsmoyrosbHas cucrema KOOpAMHAT B
npoctpaHcTBe. KoopanHatel BekTopa. CBsi3b MEXIYy KOOPAMHATAMH BEKTOPOB M KOOPJMHAT
Touek. [IpocTeiimue 3a1a4n B KOOpANHATAX.

Bekropel. Monyne Bektopa. PaBeHCTBO BEKTOpPOB. C0KEHME BEKTOPOB M YMHOKECHHE
BekTOpa Ha uyucino. KoopauHaTel BeKTOpbl. CKaaspHOE NPOU3BEACHHE BEKTOPOB. [[nuHa
BEKTOpa. YToJl Mexay Bekropamu. CKalsipHOE IIPOU3BEICHUE BEKTOPOB. BbIYHMCIIEHME YITIOB
MEXAY MPSMBIMH U INIOCKOCTSIMU. Y paBHEHHUE TIIOCKOCTU ™.

JBwxenus. [lonsatrue cummMeTpun B IpocTpancTBe. LleHTpanbHas cuMMeTpus. 3epKanbHas
cumMmetpusi. OceBasi cummerpusi. [lapamnensubiii nepenoc. IlpeoOpaszoBanust momoOus™.
Cummetpust B KyOe, mNapaienenumnene, npusmMe U nupamuje. [lpumepbl cumMMeTpuu B
OKpY>KarolleM MHUpE.

HuauHap, KOHYC ¥ map.

Tena Bpamenusa. IloBopor Bokpyr mnpsmou. llowarue wmunuunpa. Huwmnaap. Konyc.
VYceuennwnii konyc. Cdepa. YpaBaenwe  chepsl. B3aumHoe pacmonoxenue cdepsl u
miockoctu. KacarenbHas minockocTs K cepe. [lnomans cdepsr.

Oo0BneMbI TeJI.

[Tonsatue ob6bema. OObEM MPSIMOYTOJILHOTO MNapayuienenunena. O0beM MPsSMOYTOJbHON
IIPU3MBbI, OCHOBAaHHUEM KOTOPOU SBIISICTCS MPSMOYTOIBHBIA TPEYTOJIBHHK.

O6bem mpsiMoit pu3Mbl U nuinuHApa. I[Ipusma, ee ocHoBaHue, O0KoBBIe pedpa. Bricora,
OokoBasi moBepxHOCTh. [Ipsmas u HakioHHas npusma. [lupamuaa, ee ocHoBaHue , OOKOBbBIE
pebpa, BbIcOTa, OOKOBasi MOBEPXHOCTh. TpeyrosibHas nupamuaa. llpaBuiibHas nupamuja.
VYceuennas mmpamuga. OO0beM HAKIOHHOW MPHU3MBI, MUPAMUILI U KOHYyca. BbrumciieHue
00BeMOB TeN ¢ ToMOIIbI0 uHTerpasia. O0beM HakIOHHON mpu3Mbl. O0beM nupamubl. O0BeM
konyca. Ceuenue Ky0a, mpusmsbl, mupamuabl. [IpegcTaBieHune o mpaBUILHBIX MHOTOTPAaHHUKAX
(TeTpaszip, Ky0, OKTa’Ap, JOACKAdIP U UKOCAIIP).

Hlap u cdepa, ux ceuenus. KacarenpHast miockocTs kK cepe. OObeM 1mapa U IIIOMAAb
cheppl. OObEM IIAPOBOrO CErMEHTAa, IIAPOBOr0 KOHYCa, CEKTOopa. YpaBHEHHE c(ephl U
TUIOCKOCTH.

Hrorosoe mosropenue kypca reomerpuu 10-11kiaaccoB. AKCHOMBI CTEPEOMETPHH.
[TapannenbHOCTh MPSAMBIX, HAPAILIETBHOCTD MPAMON U TWIOCKOCTH. CKPEMIMBAIOIIUECS MIPSAMBIE.
[TapannensHOCTh TUIOCKOCTEN. IlepneHAMKYIAPHOCTD NPSIMOM M IUIOCKOCTH. Teopema O Tpex
NEPIEHAUKYJSIpaX. YTOJI  MEXAY NOpsIMOM U IUIOCKOCTBIO.  [IByXrpaHHBIM  yrodi.
[lepneHAUKYASAPHOCTD IUIOCKOCTEW. MHOTOrpaHHUKM: Napajulelenunes,, npu3ma, NupaMuia,
IJIOIIA/IA UX MOBepxHOCTEN. BekTopsl B nmpocTpaHcTBe. JleiicTBrs Haa BekTopamu. CKaJsIpHOE
npou3Be/IeHUue BEKTOpoB. Llunuuap, KOHyc U mmap, Imiomaai ux nosepxHocreil. O0beMbl Tell.
Komb6unanus ¢ onrcanHbIMH cepamu.



Y4yeOHO-TeMaTHYECKHUH MJIAH U KOHTPOJIb 3HAHUM YYAIMXCS
OcHoBHOE coaep:kaHue

Ne  [Tema Koy
/11 ectBO |C/p. [M/n. [Tect [Uccn./ [Ipoek [3auer [K/p.
JacoB . 1. THAs/ 1

MeToa KOOPpAMHAT B IPOCTpaHcTBe |15
KoopanHatel TOYKM M KOOPAMHATHI| [ 2 1 1 1 1
BEKTOpa
CxassipHOe Ipou3BeJIeHUE BEKTOpOoB |4 2 1 10
JIBrOKEHUS 4 1 1 1
uauHAp, KOHYC U 1Iap 17
[{nmusap 3 1 1
Konyc 3 1
Cdepa 11 3 1 2 1 2
O0beMBbI Tea 22
O06BemM MPSIMOYTOJIBHOTO[3 1 1
napayyieJIeuIe1a
O0beM npsAMO PU3MBI U IUIMHIpaA |3 1
O0BbeM HAKJIOHHOU IPU3MBL,8 2 1 11 1 1
nupamMuibl U KOHyca 1
O06beM mapa U IIomaab chepsnl 8 3 3 1 1 1 1
NToroBoe MOBTOPEHHE Kypcall6 6 1 2
reoMeTpuu
Hroro: 68 22 8 b 4 5 4 5

1) Kypc YMK crepeomerpun, Kak, BOpOYeM, W TUIAHUMETPUH, MOCTPOCH HA OCHOBE
TEOPETUKO-MHOXECTBEHHBIX IPEACTaBICHU. B HEeM npuUMEHsAeTCs OrpaHWYEHHBIM Kpyr
TEOPETUKO-MHOXECTBEHHBIX IOHATUM W  CUMBOJIOB, JIOCTaTOYHBIA JUIl  ONMCAHUSA
FeOMETPUYECKUX ITOHATUM W OTHOLICHWM. Hampumep, B crepeomMeTrpur TreOMETPUUYECKUE
¢urypsl (JiloMaHble, KpUBbBIE, IJIOCKHE M MPOCTPAHCTBEHHBIE) OMPENEISAIOTCS TaKUM 00pa3oM,
YTO UCKJIIOYAIOTCS OOpaIeHHs K MHTYHUIUH.

2) TlocTpoeHHe MIKOIBHOTO Kypca CTEPEOMETPUU Ha JIETKO 0003pHMMON aKCHOMATHYECKOM
cucteMe. AKCHOMBI CTEPEOMETPUU HAJCTPAMBAIOTCS HAJ CHUCTEMOW aKCHUOM IUIAHHUMETPHH,
o0Opa3ysi, TakuM 00pa3oM, aKCHOMATHKY Kypca CTEPEOMETPHUHU.

3) B kypce cTepeoMeTpuu pacCMaTPHBAIOTCS T'E€OMETPUYECKUE MpeoOpa3oBaHus (IBUKCHUE,
1oj1001e), KOTOpble MPUMEHSIOTCS K JOKAa3aTeNIbCTBY TEOPEM U PEILLICHUIO 3a/ad.

B yueOHMKe cTepeoMeTpur Nociae U3y4eHUs JABHKEHUN BBOJIUTCS 00Iee MOHATHE CUMMETPUU
reOMEeTPUUYECKON (UIypbl, NEPEUUCIAIOTCS 3JIEMEHTHl CUMMETpUH Kyb0a M NpPaBUIBHOTO
TeTpa3Ipa.

4) Illupokoe MpUMEHEHUE B KypCe HAXOJUT BEKTOPHO-KOOPAMHATHBIH METO/I.

Koopaunateiii MeTon Ha IUIOCKOCTH M €ro MPUMEHEHHE K PEeUICHHIO 3ajay ajareopbl U
IUTAHUMETPUM y4Yalluecss H3y4dalT B Kypcax MaTeMaTHKHM OCHOBHOW IIKOJbl. B Kypce
CTEPEOMETPUH U3YUEHHE KOOPAMHATHOTO METOa IPOJoJIKaeTcs. B yueOHMKe KOOpAMHATHBIM
METOJI B MPOCTPAHCTBE Cpa3y K€ TECHEHIIMM 00pa3oM CBS3BIBAECTCS C BEKTOPHBIM METOJIOM,
TakuM o00pa3oM, yualgecs cpa3dy ke MpHUOOIIAIOTCS K TMPUMEHEHHI0 B TIE€OMETPUHU
KOOPJIMHATHO-BEKTOPHOIO MeToja. BBoauTca cucrema KOOpAMHAT B IMPOCTPAHCTBE,




KOOPAMHATHI TOYKU U BEKTOpA, U3JIaraloTcs ONepalny HaJl BEKTOpaMH B KOOpAUHATHON (opme
(clo’keHue U BBIUMTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpA HA YUCIIO, CKAIAPHOE IIPOU3BEICHUE
BEKTOPOB), KOOpPAMHATHbIE (OPMYJIbl JIJIUHBI BEKTOpa, YIVIa MEXAY JBYMS BEKTOPAMH,
paccTOsIHUSL MEXIY JIByMsI TOUKaMH, BBIBOJSTCS YPaBHEHHUS IUIOCKOCTU U cdepbl. BekTopHo-
KOOPAMHATHBIN METOJ IPUMEHSAETCS K JOCTATOYHO IIMPOKOMY KPyT'y T€OMETPUYECKUX 3a/1a4.

5) CoxpaHEHO KJIaCCMYECKOE [UIsI Kypca TEOMETPHHM MpPHUMEHEHHE B HEM DJIEMEHTOB
TPUTOHOMETPUHU. IJEMEHThl TPUTOHOMETPUU TPAAMIMOHHO MPUCYTCTBYIOT B  Kypce
IUIJAHUMETPUM U IIUPOKO MPUMEHAIOTCA K 3aJa4aM IUIAHUMETPUU U CTEPEOMETPHUU.
Teopernyeckasds 4acTb  3TOr0  Marepuaja  COCpeAoTO4eHa B TeMe 9  Kiacca
«Tpuronomerpuueckue (yHkuuu. PemieHue TpeyroibHUKOBY». TeMa COAEPKUT ONpeeiaeHus

TPUTOHOMETPHUUECKUX
GbyHKUMNA, UX U3MEHeHHe Ha mpoMexyTke oT 0 1o p (T. e. B mpenenax 3HAYEHHM YTJIOBBIX
BEJIMYMH  BBIIYKJIBIX  MHOTOYTOJIBHUKOB),  BBIBOJ ~ HEKOTOPBIX M3  OCHOBHBIX
TPUTOHOMETPUUECKUX

TOXJECTB, H3YyYEHUE COOTHOIICHUN MEXAY CTOPOHAMU M yIJaMH HOPSIMOYTOJIBHOTO
TPEyroJIbHUKA, IPUMEHEHUE B TEOPEMAX KOCUHYCOB U CUHYCOB. HecMOTpst Ha OrpaHU4YeHHOCTD
HaOoOpa OSTUX CBEICHUN, OHM HAXOASAT JOBOJBHO IMUPOKOE NPHUMEHEHHWE KaKk B Kypce
IJIAHUMETPUH, TaK U B KypCc€ CTEPEOMETPHUHM BO BCEX 3ajadax, IJ€ HEPEAKO IPUXOAUTCS
HaXOJUTh 3JIEMEHTHI TPEYTOJILHUKOB. B Kypce cTepeoMeTpur IPpUMEHEHUE TPUTOHOMETPUHU K
r€OMETPUIECKUM 3a1a4am JOTIOJIHSAETCS BO3MOKHOCTBIO npeoOpa3zoBaHui
TPUTOHOMETPUUECKUX BBIPAKEHUH.

6) YMK 1o crepeoMeTpun, Kak U YUCOHUKH IUIAHUMETPUH, MPEACTABIIACT YUUTEIIO IIMPOKUE
BO3MOXHOCTH 10 OOOTAIlIEHUI0 YYalllUXCS MPOCTPAHCTBEHHBIMU MPEJCTABICHUAMH U
Pa3BUTHIO UX MPOCTPAHCTBEHHOTO BOOOpakeHHsA. Takue BO3MOKHOCTH METOJIUYECKU
peanu3yroTcs CIeAyIOIMMUM 00pa3oMm:

- WBJIOKEHUE TEOPUHU 1O BO3MOXKHOCTH OOpalaercs K >KU3HEHHOMY ONBITY YYalluxcs, WX
POCTPAHCTBEHHBIM NPE/ICTABICHUAM, C(HOPMUPOBAHHBIM B Kypce TIIaHUMETPHH;

- Iepea MPOBEACHHUEM JIOTUYECKOIO J0KA3aTeNbCTBA MOJAECIUPYETCS IMPOCTPAHCTBEHHAS
CUTYyalllsl, YUYUTEI0 PEKOMEHAYETCS BHAYajle JIEMOHCTPUPOBATh COOTBETCTBYIOIIYIO MOJEIb,
N00MBasICh €€ YeTKOTO MIOHUMAHHUSI YIaITHMHUCS;

- HMeEeTcs cCHelualbHas CHCTeMa YNpPAaXHEHUM, HanpaBlIeHHas Ha oOoramieHue
MPOCTPAHCTBEHHBIX  MPEACTABICHUN  yYalUXCS, PpPAa3BUTUE HUX  MPOCTPAHCTBEHHOIO
BOOOpaKEHMUS;

- BaXXHasg poJIb B JOCTHXKEHHUU OOCYyXaaeMoil TpoOJeMbl TMPUHAICKUT HU3YUCHUIO
napajyieIbHOTO MPOEKTUPOBAHUSL HA IJIOCKOCTh, MOCTPOCHUSIM M U300paKEHUSAM IUIOCKUX MU
POCTPAHCTBEHHBIX QUTYP U UX CEUEHUH, PEIICHUIO 33/1a4, B KOTOPBIX YUYAIIUMCS IPUXOIUTCS
paccMaTpuBaTh U U300paKaTh COYETAHUS T€OMETPUUECKUX (PUTYyD;

7) YMK mo crepeomMeTpud, KaK W YyYCOHUKH IUIAHUMETPUH, TIPEIACTABIIICT COOOM
OpraHu4ecKkoe OOBEAMHEHHE TEOPETUYECKOTO MaTephajia ¢ CHCTeMOW yIPaKHECHUH,
pa3BHUBAIOLIEH TEOPHIO,

WLTIOCTPUPYIONIEH €€ TNpUMEHEHHe, O00ecnevMBaroiei yCBOCHHE METOAOB MPHUMEHEHUS
TEOPUU K PEHICHUIO 3a/1a4, GOpMUPOBaHUE HEOOXOJAUMBIX YMEHUU M HABBIKOB, 3aKpEIUICHUE,
MPOBEPKY M CaMOIPOBEPKY YCBOEHHUs 3HAHUU W yMeHuid. [IpakTmyeckass yacTh ydeOHMKa
COCTOMT M3 CIAEAYIOLIMX BUIOB YIIPAKHEHNN:

- 3a7aHusl, NpeajaraeMble ydalluMCs K BBIIIOJIHEHHIO B Tpolecce OOBsSCHEHUs (Uiu
CaMOCTOSATENLHOTO U3YUYEHUS) TEOPETUUECKOro MaTepuaa. [{eneBas ycTaHOBKa 3TUX 3a1aHUM



pa3inyHa: MOATrOTOBKAa HAa YAaCTHOM INpHUMEpe K YCBOEHHUIO JI0Ka3aTelbCTBa B OOIIEM BHU/IE,
HETIOCPEJICTBEHHOE NPUMEHEHHE TEOpUH, aKIEHT Ha OCOOCHHOCTH ee MpHUMeHeHHs u np. Bo
BCEX

Clly4asix TJIaBHasl NeAarornyeckas LeJb — BOBJIEUEHHE YyYalIUXCid B IPOLECC AKTUBHOTO
U3y4EHUs TEOPUH, HEOMYIIIEHHE BO3MOKHOCTH OCTaBaThCSl UM ITACCUBHBIMU CITYIIATEIISIMH.

- 3aJ1a4M 110 MaTepuainy naparpada;

- BOIIPOCHI U 33J]a4M 110 MaTepHally IIaBbl;

- MMEIOIIMECS] BOMPOCH MO3BOJIAIOT, KaK MPaBUJIO, B YCTHOH (hopMe MPOBEPUTH, HACKOIBKO
BEPHO yYalllhecs MOHSIU OOBSICHEHHUE YUUTEIS; 3TH BOMPOCHI MOTYT OBITh MCTIOJIB30BAHBI IS
opraHu3anuu (ppoHTanbHOU padboThI B Kiacce/

Conep:xxanmne Tem yueOHoro kypca 11 kiaacca.
1. Metoa koopauHaT B mpocTpancTie (154)

OcH. meab: CdhopmupoBaTh yMEHUS NPUMEHSTh KOOPJAWHATHBIA M BEKTOPHBIM METOJNBI K
PELICHUIO 33Jla4 Ha HAaXOXJCHHUE JUIMH OTPE3KOB M YIJIOB MEXIY NPSIMBIMH U BEKTOPAMHU B
IIPOCTPAHCTBE.

Mertoasi: Ilegarormueckue cpenctBa. becenma, pabora ¢ KHUTOW, JEMOHCTpAIMs IJIAKATOB.
[Ipobnemuoe m3nokenune. B xome mM3ydeHUs TeMbl 11E€JIECO00pa3HO MCIOJIb30BaTh aHAIOTHIO
MEXKJy pacCMaTpUBAEMbIMU MOHATUSMU Ha IMJIOCKOCTU U B MPOCTPAHCTBE. JTO CIOCOOCTBYET
Oosnee rIyOOKO M OCO3HAHHO YCBOUTH M3y4aeMbIil Marepual, YSICHUTh MECTO BEKTOPHOTO U
KOOPJMHATHOTO METOJOB B KypCe r€OMETPHH.

1.1 Koopounamust mouku u koopournamasl éekmopa (7u4)

[IpsimoyronbHas cuctemMa KOOpJuHAT B mpocTpancTtBe. KoopauHaTel BekTopa. CBA3b MEKIY
KOOpJIMHATAaMU BEKTOPOB M KOOpAMHAT TouekK. [Ipocreiiiive 3a1aun B KOOpAMHATAX.

3Hartb: [loHATHE NPAMOYTOJIBHOW CHUCTEMBI KOOPAMHAT, KOOPAUHATHI BEKTOPA, AEHUCTBUS HAJ
BekTOpamMu. DopMysbl cepeluHBl OTpPE3Ka, UIMHBI BEKTOpPAa YEpe3 €ro KOOpAMHAThl WU
pacCTOSIHUSL MEXAY ABYMs TOUYKaMH. [IOHATHS paBHBIX BEKTOPOB, MOHSATHS KOJUIMHEAPHBIX W
KOMILIAHAPHBIX BEKTOPOB, HaXOXKJICHHE KOOPJIWHAT BEKTOpA IO KOOPAMHATAM €r0 Hadajla u
KOHLA.

Ymerb: [IpoBoauTh JoOKa3aTeNbHBIC PACCYKICHUS B XOJE PEIICHHS CTEPEOMETPUUCECKHUX
3amad. CTpOWUTh TOYKH TIO 3aJaHHBIM KOOPAMHATAM W HAXOJWTh KOOPJAWHATHI TOYKH
IPOU3BONTH JCHCTBUS HaJ BEKTOPAaMH C 3aJaHHBIMH KOOpPJIWHATAMHU, HAXOIUTH PACCTOSHUS
MEXAy ABYMS TOYKAaMH, JUIMHY BEKTOpa, KOOpPAMHAT CEpPEAUHBI OTPE3Ka, pPEeIIaTh 3aJadu
KOOPJAMHATHO-BEKTOPHBIM METOJIOM.

1.2 Cranapnoe npouszeedernue 6ekmopos (4u)

Yron Mexay BekTopamu. CKaJSIpHOE IMPOU3BEACHHE BEKTOPOB. BBIUMCIICHHE YTIJIIOB MEXIY
IPSIMBIMH U TTIOCKOCTSIMHU.

3HaTh: [loHATHSA yria MEXIy BEKTOPaMH M CKAISIPHOTO MPOU3BEICHUS BEKTOPOB, (GOPMYITY
CKaJIIPHOTO TPOM3BEACHUS B KOOPAMHATAaX, CBOWCTBA CKAJISAPHOTO MPOU3BEACHHS, (POPMYIIBI
CKQJISIPHOTO TIPOU3BEJICHHS B KOOPAUHATAX.

Ymerb: [lpuMeHATH CKaIIpHOE TPOU3BEACHHE BEKTOPOB IIPU PEIMICHWW 3a/ad, YMETh
BEIYHCIIATh CKAISAPHOE TPOU3BEACHHE BEKTOPOB W HAXOIUTh YTOJ MEXIY BEKTOPAMHU.
Borauciste yros Mexmay IByMs MPSMBIMHU M YTOJI MEXKIY MPSMOHN U TUIOCKOCTBIO.

1.3 /leuscenue (4u)

JBwxenus. lleHTpanbHas cumMmerpus. 3epkainbHasi cuMmmerpus. OceBasi CHUMMETpUS.
[TapannenbHbIN IEPEHOC.



3HaTh: [londaTne nBM)KEHUS U OCHOBHBIE BUBI IBHKEHUM.

Ymerb: [lpumeHars OBHKEHUE OpU penieHud 3anad. OTiaudaTh OJUH BHJ JBUXKEHUS OT
JIPYTOrO.

2 Inauuap, konyc u wap. (174)

OcH. neanb: J[aTh ydamuMcs CUCTEMAaTUYECKUE CBEJIEHHUS 00 OCHOBHBIX BUJAX TE€J BPAILEHUS.
N3yuenue kpyribix Ten (UMIMHAPA, KOHYCA, I1ap) 3aBepIlaeT U3yYeHHE CUCTEMbI OCHOBHBIX
IPOCTPAHCTBEHHBIX  TeoMeTpu4eckux Tel. [l03HAaKOMUTh C TMOHATUSIMHU OIKCAHHBIX U
BIIMCAHHBIX NMPU3M U MUPAMU/I.

Metoabi: Ilegarornueckue cpencrtBa. becena, pabora ¢ KHUTOM, JEMOHCTpalMs IIAKATOB.
[IpoOnemHubIe uznoxxenue. Pemaercss 60JblI0e KOTMYECTBO 3a7a4, YTO MO3BOJISET MPOIOJKUTh
dbopMupoBaHHE JIOTMUECKUX U Tpaduyeckux yMmeHud. Pa3Buth mOpocTpaHCTBEHHBIE
IPEICTaBIICHUS KPYIJIBIX TEJl HAa MPUMEPe KOHKPETHBIX T€OMETPUUECKHUX TEN.

2.1. Huaunop(3u)

[Monsatne nmnuuapa. Humuuap.

3Hartb: [loHATHE NUIMHIPUYECKON MMOBEPXHOCTH, UIMHAPA U €ro 3JIeMeHTOB. DopMyIibl s
BBIYMCJICHUS IOt OOKOBOM M MOJIHOW MOBEPXHOCTHU LIUIIUHIPA.

YMerb: Pemate 3amauM Ha HAXOXICHUE OJIEMEHTOB HWIMHIAPA, IUIOMAIA IMOBEPXHOCTHU
uuiauHapa. PabotaTh ¢ pUCYHKOM, YUTATh €rO0.

2.2 Konyc (3u)
Konyc. YceueHHbll KOHYC.

3uarb: [loHsATHE KOHMYECKOW MMOBEPXHOCTH, KOHYCAa, YCEUEHHOro KoHyca. DOopMyJibl s
BBIYMCIICHUS OOKOBOM M ITOJTHOM MOBEPXHOCTH YCEUCHHOTO KOHYCA.

YMmeTh: PaboTath ¢ 4epTekoM U uuTaTh ero. [I[puMeHsITh 3HaHUS TPU PEIICHUH 3a/1a4.

2.3. Cghepa (11u)

Cdepa . YpaBuenue chepnol. BzanmHoe pacmnonoxenue cepbl U miockoctu. KacarenbHas
IUIOCKOCTH K cepe. [lnomans chepsl.

3narTp: [loHsiTue cdepsl, mapa U UX DJIEMEHTOB. YpaBHeHUE cdepbl. Bo3MoxHbIE ciydau
pacnonoxenue cdepsl u miockoctu. Dopmyny miomanu chepsl. [lorsTe BHcaHHOTO IIapa
(cdhepnl) B MHOTOIpaHHUK, OMUCAHHOTrO Imapa (cdepbl) OKOJIO MHOTOTPAaHHHMKA, YCIOBHS HUX
CYIIIECTBOBAHMUSI.

Ymerp: PaboTath C 4epTe:KOM M UYWUTATh €ro, pemarb 3aJadyd [0 JaHHOM TeMe M Ha
KOMOMHaIMIO: cepbl W NUpaMUIbl, UWIMHApPA W MPU3MBL, TPU3MbI U c]epbl, KOHyca u
nupaMuibl. [I[puMeHATs NOJTyYEHHBIE 3HAHUS [TPU U3YUYEHHUH TEMBI IPYU PELICHNUN 3aa4.

3. O6bemblI Tea (224)

OcH. neJab: HpOI[OJI}KI/ITB CUCTCMATUYCCKOC HN3YUCHHC MHOI'OIPAHHUKOB MW TCJI BpalllCHHUA
BXOAC PCIICHUA 3aaa4 HAa BBIYUCIICHUC UX 00BEMOB.

Metoabl: B kypce crepeoMeTpun TOHATHE O00bEeMa BBOJIUTCS IO AHAJOTHU C TOHSATHEM
IJIOMIAIU TUIOCKOM (urypbl U (GOpMYJIHPYIOTCS OCHOBHBIE CBOMCTBa 0OBeMOB. Pernaercs
OOJBIIIOE KOJWUYECTBO 3ajJad. Pe3ynbTaThl YCTaHABIMBAIOTCSA, PYKOBOJCTBYACH OOJbIIIE
HATJIAIHBIMU TIPEJICTABIICHUSMH.

3.1. Oovem npamoyzonvro2o napanneienuneoa (3u)

[Tonsitue obwvema. OOBEeM mNpAMOYrojabHOTO mNapauienenunena . OO0beM MNPSIMOYTOJIbHOU
MPU3MbI, OCHOBAHHEM KOTOPOM SIBISIETCA MPSIMOYTOJIbHBIN TPEYTOJIbHUK.



3uarp: [lonarue obbema Tten. CBolicTBa 00BEMOB, MNPSIMOYTOJIBLHOTO TapaljIe/eNHIea,
OpsIMOM TIPU3MBI, OCHOBAaHUEM KOTOPOM SBISIETCS MPSMOYTOJIbHBIA TPEeyrojdbHUK. DopMmyiry
o0beMa MPsIMOYTOJIBHOTO MapaieNenumnesia, NpMoyTroIbHON MPU3MBI.

Ymern: PaboraTh ¢ yepTe:xoM U yuTaTh ero. Haxonutbs 00beMbl NpAMON MPU3MBbI U LIMJIMHPA.
Hcnonb3oBaTh cBoiicTBAa 00BEMOB Tell MpU penieHuu 3anad. [IpumeHsats QopMyssl npu
pELICHUH 3aad.

3.3. O6vem HaAKNOHHOU NPUMBL, RUPAMUOBL U KOHYca (84)

Boruucnenne o0beMOB Tenl ¢ momoulpio uHTerpana. O0beM HakIOHHOW mpu3Mbl. OObeM
nupamuabl. O0beM KOHYcA.

3HaTh: B03MOXHOCTh M 11€51€CO00pPa3HOCTh MPUMEHEHHS OIPEACICHHOr0 HHTerpana s
BbIUMCIIEHUd 00beMOB Ten. Popmyny o0beMa HaKIOHHON mnpu3mbl. Popmyiny oObema
nupamMuibl Yy KOTOPOM BepllMHA NMPOEUUPYETCs] B LIEHTP BIUCAHHON WM ONMHMCAHHOW OKOJIO
OCHOBaHMS OKPY>KHOCTH. DopMyity oObeMa yceueHHOH nupamubl. Dopmyiny o0bEMOB KOHYCa
U YCEYEHHOTO KOHYCA.

¥Ymerb: Haxonuth o0ObeM HakJIOHHOW mpusMbl. BeiBect (opmyny oObeMa HaKIOHHOM
OpU3MbI C TIOMOUIBIO MHTErpaia, Gopmysy o0beMa MUpaMUAbl C UCIOJIB30BAHUEM OCHOBHOM
dbopmysibl 00beMOB TelI, HOpMyITy 00beMa KOHyCa C TOMOIIBIO OMPEACIICHHOr0 HHTErpara.
PabGoTars ¢ yeprexom M uutaTh ero. HaxoauTh oObeMbl HAKIOHHOW HPHU3MBbI, MUPAMUIBI,
YCEUEHHOW MUpaMUJIbl, KOHyCa U yCE€YeHHOro koHyca. [IpuMeHATh GopMyibl MpU pelIeHUU
3a/1ad.

3.4. Oovem wapa u niowaos cgheput (8u)
O6bem mapa. O6beM MapoBOro CETMEHTA, MAPOBOTO €0, cekTopa. [Lnomans cdepsr.

3naTh: @opmyny HaxoxaeHus oObema 1apa. opMyibl JUisl BBIUKCIECHUS 00bEMOB yacTei
mapa. @opMyity A BBIYMCICHUS IUIOIIAM MOBEPXHOCTH 1miapa. [Ipumenenue Gopmyn mnpu
pEIIeHUH 3a7ad.

Ymerb: Pabotarh ¢ yepTe:koM W 4MTaTh €ro. BeiBoauth (opmyiy [uisi BbIYMCIEHHUS 00beMa
mapa. Haxonute 00beM 1IapOBOTO CErMEHTa., IAPOBOro Clios, CeKTopa. BeiBoauths Gopmyiy
JUTSl BBIYMCJICHUS TUIOLIAAN MOBEpXHOCTH mapa. [I[puMeHsTh GopMyIibl IpH pelIeHUH 3a1a4.

4. UtoroBoe noBropenne Kypca reomerpun 10-11 kiaaccos. (144)

AKkcuoMbl ctepeoMmeTpud. llapajienbHOCTh NPAMBIX, NAPAUIEIBHOCTh NMPSIMOM U IUIOCKOCTH.
CxpemuBaroniuecs npsamsle. [lapamnensHocTh mmockocten. [lepnenauKyaspHOCTh MPSAMON U
IUIOCKOCTU. Teopema O Tpex MNEPHEeHAUKYIApax. YTOJd MEXKIy HIpPSAMOM M IUIOCKOCTBIO.
JIByxrpaHHslii yroia. IlepneHauKynsspHOCTh IUIOCKOCTENM. MHOIOIpaHHUKHU: IapaljIeICuIe],
pu3Ma, NMUpaMKuaa, IUIOLIAAM UX ITOBEPXHOCTEH. BekTopbl B mpocTpaHcTBe. JleMCTBUS Hal
BekTOpamu. CkaysipHOE Npou3BeAcHUE BEKTOPOB. L{MumHAp, KOHyC W wIap, IUIOMIAAM KX
nosepxHocTeil. O0bembl Tes1. KomOuHanus ¢ onucaHHbIMU chepami.

3nartb: Teopernueckuii matepuan kypca reomerpuu 10-11 knacca. OCHOBHbBIE TEOPETHUUECKHUE
daktel. Hanbomnee pacnpocTpaHeHHbIC TPUEMBI PEIIICHUS 3a]1a4.

Ymerb: [lpakTuueckn NpUMEHATH TeopeThueckuid matepuan. CoBepIIeHCTBOBATh YMEHUS U
HAaBBIKH PEIICHU 3a]1a4



®opMbl OpraHu3anum y4eOHOro nmpoiuecca:

NunuButyanbHble, TPYIOBbIE, MHANBUAYAJIbHO-TPYNIIOBBIE, (PpOHTANbHBIC, KIACCHBIE U
BHEKJIACCHBIE.

DopMbI KOHTPOJIA:

CamocrosrenpHass paboTa, KOHTpOJbHas paboTa, HaOmroAeHHe, 3adér, padora 0
KapTOYKeE.

Buabl oprannszanuu yueOHOro mpomecca:

CamocTosTenbHble padO0Thl, KOHTPOJIbHBIE PA0OTHI, 3aUET, JIEKIUHU, IPAKTUKYMBI.
MeToauveckue peKOMEHIANUN K YPOKAM:

Ypoxu — gexkuuu. Kax npaBuio, 3To Ba yaca, B T€YEHHE KOTOPBIX H3JIaraeTcsi BECh
TeopeTudyeckuii Marepuasn. Ha ocHoBe (poHTanmbHON Oeceipl C KIacCcoM, MPUBJICUCHHUE
ydalmmxcsi K OOBSICHEHUWIO YUYUTENb BBISCHSET, KaK YCBaMBAIOTCS BOMPOCHI TEOPHH.
Joctiwkenuto 0Oosiee 3(PPEKTUBHOTO KOHEYHOTO pe3yibTaTa CIHOCOOCTBYIOT, 3JIE€MEHTHI
NEPBUYHOTO KOHTPOJIS (HAIIpUMEpP, OTBETHI Ha BOMPOCHI, TUKTAHTHI, TECTHI U T. 1.). Ha aTux
KE YpOKax paccMaTpUBAIOTCS CJydad IPUMEHEHHS BOIPOCOB TEOPHUU K PEIICHHUIO
HECJIOKHBIX yrpakHeHuil. OOpasmpl penieHuil TMOKa3blBaeT YYUTENb WM Haubosee
MOATOTOBJIEHHBIN YUUTEIEM yUalllUics. Ydaluecs: Ipu 3TOM KOHCIEKTUPYIOT JIEKIIUIO.
Ypoxu - npakTukyMmbl. OCHOBHAs 3a/1a4a yPOKOB MPAKTHUECKUX 3aHSATHI 3aKIIFOYAeTCS B
3aKpETUICHUH ¥ YTIyOJEHUW TEOPETHUYECKOrOo MaTepuajia W3JIOKEHHOrO Ha Jekmuu. Ha
OCHOBE OIpOCa YYalIuxcsl 1 MOBTOPEHHUSI BOIIPOCOB TEOPUHU HA HECKOJBKUX YPOKAX YUUTENb
NoOMBaeTCcsl TOro, 4ToObl BCE ydalllMecs YCBOWJIM OCHOBHBIE BOIPOCHI TEOPUU HA YPOBHE
IpOrpaMMHBIX TpeOoBaHUM. 31ech ke Benercs auddepeHuupoBaHHas padoTa ¢ y4yeToM
MHTEpECca KaXXIOro Yy4YeHHKa, BbIpaOaThIBAIOTCSA YMEHMS U HABBIKM PEIIEHUS OCHOBHBIX
TUNOB 3a7ad. OOCY>XKITaloTcs MOAXOAbl K PEHICHUI0 OMOPHBIX (KJIIOYEBBIX) 3a7ad X
odopmIiIcHHE.

Ucrnonb3yss  NIUOAKTUYECKW ~ Marepual W JApyrue  MocoOus,  MPOBOIUTCS
caMoCTOosATeNlbHAasg paboTa OOydYaroIIero XapakTepa ¢ TMOCIHEAYIONNM 00CYXICHHEM
PE3yIBTATOB HA 9TOM K€ YPOKE, BEICTCSI HCTIPABIICHUE OMIHOOK.

Ypoxku - cemuHapbl. CemMuHapHl, TOCBSIIECHHBIE TMOBTOPEHUIO, YTIyOJIEHUIO,
000011IeHNI0 TIpoiIeHHOro Marepuasia. Ha moAaroroBky paercs JBe Heaenu (cooOuiaercs
TE€Ma, OCHOBHBIE BOIIPOCHI TEOPUHU, MO KOTOPHIM OyAET MPOBEIAEH OINPOC, YKa3bIBAIOTCS
HOMEpa 3a7a4 13 y4yeOHUKa, MpUEeMaMH, PEIICHUS KOTOPBIX JOJDKHBI BIAJACTh y4alluecs,
naeTcs HaOOp HECTaHJIAPTHBIX YNPAXKHEHUH, TJI€ HYXKHO MPOSBUTH TBOPYECTBO IPU UX
peuienun). Pacipenensrorcs UHAUMBUYaIbHBIEC, TPYIIIOBBIC 3aJaHUS.

Ypox — 3auer. [Ipu npoBeaeHnn 3auera, BOIPOCH TEOPUHU K 3a4ETy U MPAKTUUYECKUE
3aJlaHdsl U3BECTHBI ydallleMycCsl 3apaHee He MeHee, YeM 3a TpU Henenu g0 Hero. Kiacc
JEIUTCS Ha TPYNIbl MO YETHIPE 4YEJIOBEKa B Kaxaoil. JlJig MoJydeHUs MOJIOKHUTEIbHOU
OIIEHKH, YUYalleMycs HaJI0 3HaTh BOIIPOCHI TEOPUHU.

Cucrema usmepeHmusi pe3yjabTaToB.
Cucrema u3mMepeHus pe3yJIbTaTOB COCTOUT U3:
MPOMEKYTOUHOT'O U UTOTOBOTO KOHTPOJIS;
TEeMaTU4YECKOT0 U TEKYIIETO KOHTPOIS,
[IpomMeKyTOUHBIM KOHTPOJIb — I€Ka0ph
W TOroBbIl KOHTPOJIb — MaM.
TeMaTnyecKkuii KOHTPOJIb:
1. KontpomarsHas pabota
2. 3auer
JupakTudeckuid MaTepuasn B3ST U3 MaTEPHAIOB COCTABJICHHBIX K YYECOHOMY KOMILIEKTY



JI.C. Aranacsna (M.: mpocBemenune) u3 I[loypouHbix pa3paboTOK IO TE€OMETpPUU
B.A.Sposenko M.: BAKO,2012.-336¢. ( B momoIih MKOJIbHOMY YUUTEIIO).

Texkymmnii KOHTPOJIb:

=  Camocmosmenvhvie pabomol

= B xaxplif BapuaHT caMOCTOSITEIbHON pabOThl BKIIIOUEHBI 33JJaHUsI TPEX YPOBHEH: 0a30BbIil
Y TIOBBILICHHBIN.

»  Mamemamuueckuti Oukmanm

= Tecm

» JlupakTudeckuii matepuan B3ST U3 MATEpPUAJIOB COCTABJICHHBIX K y4€OHOMY KOMILUICKTY

JI.C. Aranacsna (M.: npocBemenue) u3 IloypouyHbix pa3paboOTOK MO Te€OMETPUH

B.A.Sposenko M.: BAKO,2012.-336¢. ( B momo1ib MKOJIbHOMY YUYUTEIIO).

Onucanne yue0HO-MeTOAMYECKOT0 U MATEPUAIBHO-TEXHHUYECKOI0 00ecrneyeHus
o0pa3oBaTeJbHOIO Mpouecca
C y4yeToM ypoBHEBOI crielIM(UKHN KJIACCOB BHICTPOEHA CUCTEMA YUEOHBIX 3aHATUN YPOKOB,
CIPOCKTHPOBAHbI 1€, 3aJa4d, OXHUJAeMble pe3yJbTaThl OO0ydeHus (IUIAHUpYEMbIe
pe3yJIbTaThl).
Ilnanupyercsi  HMCHOJB30BaHHME  CIACAYIOIIMX  MEJAarOrM4YeCKMX  TEeXHOJIOTHMH:
- TEXHOJIOTUH MOJHOTO YCBOCHHS;
- TEXHOJIOTUM OOy4YEeHUSI Ha OCHOBE CXEMATHUYHBIX MOJEICH;
- TEXHOJIOTMH 00Y4Y€HHUs Ha OCHOBE PELIEHUS 3a]1ay;
- TEXHOJIOTMH MPOOJIEMHOT0 00YUYEHUs;
- TEXHOJIOTUH MPOEKTOB,;
- TEXHOJIOTHSI UCCIIEA0BATENBCKON IEATEIIBHOCTH
- TEXHOJIOTMH 00yueHus ¢ ucrnosnb3zoBanueM UKT.
B Teuenuu roma BO3MOXKHBI KOPPEKTHUBBI pabodeil MporpaMmbl, CBSI3aHHBIE C
00BEKTUBHBIMH MPUYUHAMHU.
IIpenonaBanue Begercsi Mo y4eOHHKY
I'eomerpusi, 10-11: Vueb6. mns obmeobpasoBar. yupexaenuit/ JI.C.ATaHacsH,
B.®.byry30B, C.b.Kagomues u ap. — M.: [Ipocsemenue, 2011.
Peanmzamust pabGoueld mporpamMmbl  OCYIIECTBISIETCSI C  HCIOJB30BAHUEM  )VYeOHO-
Memoou4ecKko20 KOMNIeKma.

v JI. C. Aranacsu, B.®. Byry3os, C.b. Kagomiiesa u np. I'eomerpus. Yuebuuk mis 10-11
KJIACCOB  00111€00pa30BaTeNbHbIX yupexkaeHud. ba3oBblii UM NpoduiIbHBIA ypOBEHb.
Mockaa. [Tpocsemienue.2011r.

v BI. 3uB. Jlumakthuueckue Marepuanbl 1o reomerpud mus 10 kmacca. Mocksa.
ITpoceenienne.2007

v B.I. 3uB. JlugakThueckhe MaTepHainbl Mo reomerpuu aias 11 kmacca. Mocksa.
IIpoceemienne.2011r.

v' CM. Caaksn, B.®. Byry3os. Usyuennme reomerpum B 10-11 kmaccax. Kuura mis
yuutens. Mocksa. [Ipocsemenue.2007

v' B.A. Sposenko Iloypounbie paspabotku 1o reomerpun. JluddepeHmpoBaHHbIi
nmoaxoj, 10 knacc. MockBa. «BAKO». 2009

v B.A. Sposenko Iloypounble paspabotku 1o reomerpun. JluddepeHmpoBaHHbIiI
nmoaxon, 11 kmacc. MockBa. «BAKO». 2012

v EMM. PabunoBny Maremarnka. 3agaud Ha TOTOBBIX ueprekax. ['eomerpus. 10-11
kiaccsl. MockBa. MJIEKCA. 2008

v AIl. Epmosa, B.B. Tonobopoabko. MarteMaTnika. YCTHBIE MPOBEPOYHBIE U
3auétHble paboThl. YcTHas reomerpusi. 10-11 knaccel. Mocksa. MJIEKCA. 2005



JonosHUTeIbHAS JINTEPATYPA AJISl YUUTEJIs:

1. IlpumepHble nporpamMmbl Ha OCHOBe @DenepaqbHOTO KOMIIOHEHTa TOCYJapCTBEHHOTO
CTaHJapTa OCHOBHOTO U cpeaHero (MoJHOro) o0miero oOpa3oBaHusi / MHHHCTEPCTBO
oOpazoBanus u Hayku Poccuiickoit deneparuu.- Mocksa, 2005r.-44c¢.

Jns yuurens:

2. boo6koBa JLI'. Kak cocraButh pabouyio mnporpaMmy T0 Yy4eOHOW IUCIUTUIAHE:
Meronnueckue pexkomeHnanuu.-2-¢ m3ganue gom. /WUIIKullPO Kypraunckoit mobnacTu.-
Kypran , 2005,-42c.

3. bobkosa JL.I'.,Kypanosa H./l., Bnacoa C.II., [IpoexkTtupoBanue padoueil mporpaMmbl IO
matematuke / UTTIKulTPOT Kyprauckoii obnactu.- Kypran, 2006r.-34¢

[ yyeHuka:

9. boGposckas A.B. Ilpaktukym mno crepeomerpuu. IlocoOue st ywammxes . usz.4,
JOTIOJIHEHHOE U niepepadoTanHoe 2006r.-52c.

10. dyaaumun FO.I1. KonTponbshbie paboTsl o reometpun M.: Dx3amen 2009r.

11. Marematuka . moarotoBka k EI'3-2010r: y4eOHO-TpEHHpPOBOYHBIC TECTHI/ MO PE.
®.D . JIvicenko C.FO. KynabyxoBo- Pocros u//l.:Jlernon, 2010r.

2. lonoaHUTEIbHAS JUTEPATYPa AJIsl YUAIIMXCH:

1. Jopodeer I'.B. Marematuka 11 xmacc: cOOpHUK 3amaHUil JUIsi TPOBEACHUSTTICHMEHHOTO
sK3aMeHa 3a Kypc cpeaneit mxkonsl/ I'.B. Jlopodees , I'.K. Mypasun, E.A. CenoBa. —-M: [Ipoda,
2008r.

2. 3uB b.JI. 3amaun 1no reomeTpuu: mnocodue s ydammxcs 7-11  kimaccos
ob1reo0pa3oBarenbHbIX yupexaenuit. M-.: [Ipocsemenue, 2003r.

3. IIporpaMMHoO-nIeIaroru4ecKue CpeAcTBa, peajusyemMblie ¢ IOMOIIbI KOMIbIOTEPA.

CJl «Marematuka. 5-11 knacc. [Ipaktuxkym»

4. Hudposbie o0pa3oBatesbHble pecypcbl(LIOP) a1 mnomgep:kku MOATOTOBKH
IKOJbHUKOB.

1. MadopManinoHHO-TIOMCKOBasI cucTeMa camooOpa3oBanusi- Pexxum gocryma http://uztest.ru

2. MadopmannoHHO-TIONCKOBast cuctema 3anaun — Peskxum gocryma —http://zadachi.mccme.ru

3. Maremaruka JJis HOCTYTAIONINX B BY3bl. — Peskum moctyna http://www/matematika.agava.ru
4. "CeTb TBOpYECKHX yUHTEICH" WWW.it-n.ru.

5. HHurepaktnBHOe o0OydyeHHME Ha YpOKax MaTeMaTUKUd [DJEKTpOHHBIM  pecypc].
http://pedsovet.org/component/option.

- Jlanubii YMK sBnsiercss mpopobkeHuemM YMK 1o reoMeTpuu i OCHOBHOW IIKOJIBI,
KOTOPBIM, BKJIIOYAET B CEOS:

- YyeOnuk mia 7 Kiacca.

- YuyeOHuk mis 8 Kiacca.

- YyeOHuk 11 9 knacca.

- Metonuueckoe nocodure K yueOHUKaM 7—9 Ki1accos.

- Tematudeckoe miaHUpPOBaHUE 11O TEOMETPUH IS 7—9 KIacCoB.

B yueOHmMKax BaKHO HE TOJIBKO M3JIOKEHUE COJEpkKaHUs, HO W (opMa €ro OpraHU3aIluH.
Nmenno popma opranuzanuu ydueOHOro Marepualia ONpeesseT Ha Ka)XJoM dTarne o0ydeHus
xapaktep (¢popMmy) MO3HABAaTEIbHOM MAESATEIBLHOCTH Yyualluxci. B memarornueckoil Hayke
W3JIaBHA PacCMaTPUBAIOTCS TpU (POPMBI TTO3HABATEIBLHON JEATEIbHOCTH YUYaAIUXCS:

- MarepuajibHas (IPUMEHUTEIIBHO K OOYYEHHI0O TE€OMETPUU HDTO MOJICTUPOBAHUE U
KOHCTPYMPOBAHUE T'E€OMETPUYECKON HArJSAHOCTH, BBIMOJHEHUE PUCYHKOB M YEPTEKEH,
BBITIOJTHEHHE TEOMETPUICCKHUX MMOCTPOCHUI);

- yMcTBeHHasi (MBIIIUICHUE, B TOM YHCIIe 00pa3Hoe — (hOPMUPOBAHUE


http://uztest.ru/
http://www/matematika.agava.ru
http://www.it-n.ru/
http://www.it-n.ru/
http://pedsovet.org/component/option

IIPOCTPAHCTBEHHBIX MPEACTABICHUN U POCTPAHCTBEHHOE

BOOOpaKEHHE);

- peueBass (yCTHass M TIMCBMEHHAs peyb, CJIOBECHOE OGMOPMIICHHE pACCYX ACHUN U
JI0Ka3aTenbCTB). MI3BECTHO, YTO MaKCUMAaIbHBIN Y()PEKT B yCBOCHUU 3HAHUN JJOCTUTACTCS

B TOM Clly4yae, KOrjla BCE Ha3BAHHbIC BUJbI ACATEIBHOCTH AKTYyaJW3UPOBAHBI U BKIIFOYEHBI B
npouecc 00y4eHusl B OpraHu4eCcKOi B3aMMOCBSI3U JPYT C IPYTOM.

npeIaracMbIX y4eOHUKaX T€OMETPUU TIPU M3JI0KEHUHU KaXJI0ro KOHKPETHOTO BOMpOCa aBTOP
OBITAETCS HAWUTH pPa3yMHOE COYETAaHHE NPUMEHEHHUS pa3iudHbIX (OpPM MO3HABATEIBHOU
JEeSATENBHOCTH B COOTBETCTBUU C BO3PACTHBIMU OCOOEHHOCTSIMU MOJPOCTKOB. JTO JOCTUIaeTCs
CHeUUalbHBIMM TMOAXOAAMH B U3JI0XKEHUM KOHKPETHOIO MaTepualia M pa3HooOpazHOU
CUCTEMOI BOMpPOCOB (B TOM uucie s (POHTAIbHOM pabOThl C KJIACCOM B IMpPOILECCE HX
KOJUIEKTUBHOTO

o0CyX/eHHs]) M YNpPaXHEHUW, MpeAHA3HAYEHHBIX [JIs TJIIyOOKOr0 TOHMMaHHUs y4eOHOTO
MaTepuaia, ero yriayOlieHus, 3akperuieHus, IOBTOPEHHUS, CaMONPOBEPKU YCBOCHHS.
[Ipeanaraempie  y4yeOHUKM  TMPEACTABISIOT  CO0OM  OpraHu4veckoe  00beIMHEHHE
TEOPETHYECKOr0 MaTepuaja ¢ CHCTEMON YHPaKHEHUH, pPa3BUBAOUIEH TEOPHIO,
WUTIOCTPUPYIOIIEH €€ MNpuMEeHEeHHe, OOecneuMBarole yCBOGHHWE METOAOB MPUMEHEHHUS
TEOPHUU K PELIECHUIO

3ama4, (opMHpOBaHHE HEOOXOIUMBIX YMEHHMH W HAaBBIKOB, 3aKpEIJICHHE, MPOBEPKY H
CaMOIIPOBEPKY YCBOCHMS 3HaHUM U yMmeHuH. [IpakTudeckas 4acTh y4eOHUMKOB COCTOUT W3
CIIEAYIOIIUX BUJIOB YIIPAXKHECHUM:

3aganms, npeaaraeMble ydYallUMCS K BBIIIOJIHEHHIO B Tpolecce OOBbACHEHUS (WiIn
CaMOCTOSATENILHOTO U3YUYEHUs) TEOPETUUECKOro MaTepuana. LleneBas ycraHoBKa 3THX 3aJlaHUM
paznuyHa: MOATrOTOBKA HA YAaCTHOM IMPUMEpPE K YCBOCHHIO JOKA3aTelbCTBA B OOIIEM BUJE,
HEMOCPEJICTBEHHOE NMPUMEHEHUE TEOPHH, aKIEHT Ha OCOOCHHOCTH ee MpuMeHeHus u 1p. Bo
BCEX CIIy4asX IJaBHas IMEearornyeckas 1ejab — BOBJICUCHUE YYAIIUMXCA B IIPOLECC AKTUBHOIO
V3y4YE€HUsl TEOPUH, JIMIICHUE UX BO3MOKXHOCTH OCTaBaTbCSl MACCHUBHBIMM CIIYLIATEISIMHA WIIHA
HAOJTIOIATENSIMUA PACCYKIICHUN U JCHCTBUHN yUUTETIS.

Bonpockl M 3aa4u 110 MaTtepuaity naparpada.

Bonpocsl M 3agauM 1o marepuany riaasbsl. MiMeromuecs B IOCIEIHUX ABYX pas3fenax BOIPOCHI
NO3BOJISIIOT, KaK MpaBUio, B YCTHOH (opMe MPOBEPUTH HACKOJIIBKO BEPHO yYallMECs IMOHSIU
oObsicHeHue yuutens. OHM MOTryT OBITh HCIONB30BAaHbl JUIsl OpraHu3alMK (POHTAIBLHON
paboThI B KJ1acce.

3aganus 11 CaMONIPOBEPKH.

IloBTOpEHMe, BONMPOCH! M 33aJja4l OBTOPUTEIBHOTO XapakTepa Mo marepuany kiacca. Ocobo
ClelyeT CKa3aThb O HAJIMYUU B YU4€OHMKE BONPOCOB W 3ajay, CIEIUAIbHO HAINpaBICHHBIX Ha
o0OoraimieHue  MPOCTPAHCTBEHHBIX  MPEACTABICHHM  ydyaluxcss W pa3BUTHE  HX
IIPOCTPAHCTBEHHOTO

BOOOpaKeHHUSI.

OCHOBHbIE HAyYHO-METOAMYECKHE OCOOEHHOCTH paccMaTpuBaeMOro ydeOHUKa, Kak u
PEAIIECTBYIONUX €My YYEOHHKOB it 7, 8, 9 KilaccoB, MPOUCTEKAIOT W3 MOIBITKH aBTOpa
HAaWTH Pa3yMHBIM KOMIIPOMHMCC MEXAY TPAAMIMOHHBIM KyPCOM IIKOJIBHOW CTEPEOMETpPHH,
00ecreynBaroIM MIPUEMIIEMBIN YPOBEHb TI'€OMETPUYECKOTO PA3BUTHUSA  ydallluXxcs,
JOCTAaTOYHBIA Uil TMPOJOJDKEHHUST O00pa3oBaHUsl M YCHEHIHOrO0 (PYHKIIMOHMPOBAaHUSA B
IPOU3BOJICTBEHHO-TEXHUYECKON cdepe, U MHUPOBBIMU TEHICHUMUSIMH MOJEPHU3ALUU 3TOTO

Kypca.



1) He sBusAACh NpPEeaMETOM CHEIHAIBLHOTO WM CAMOCTOSITSIIBHOTO HM3ydYeHUs, B yUCOHHKE
npenacTaBiieHbl 3 (OEKTUBHBIE UACH U METO/IbI, IIMPOKO NMpUMEHseMble B MaTemaTuke. HazoBem
HEKOTOPbIE U3 HUX:

- IOCTPOCHUE Kypca IIKOJIbHON T€OMETPUHU Ha YETKOM U JIETKO 0003PUMOIi TIOTUYECKON OCHOBE;
- O3HAKOMJICHUE ydamuxcsi ¢ 3QGEeKTUBHBIMH METOJaMH J0Ka3aTeIbCTBA TEOPEM U PEIICHUS
T€OMETPUYECKUX 33]]a4 — METOJIOM T€OMETPUIECKUX MPEeoOpa3oBaHmil B IPOCTPAHCTBE
(IBIKEHHEM, TTOJ00MEM), BEKTOPHBIM, KOOPIMHATHBIM, BEKTOPHO-KOOPAMHATHHIM METOaMU;

- 03HAKOMJICHHE YYAIIUXCS C IPUMEHEHUEM DJIEMEHTOB TPUTOHOMETPHH K PEIICHUIO 3a71a9;

2) Kypc crepeomerpuu, Kak, BIOpPOYEM, M IJIAHUMETPUH, IMOCTPOCH HAa OCHOBE TEOPETHKO-
MHO)XECTBEHHBIX TIPEJICTAaBIeHU. B HEM mNpuMeHseTcs OTrpaHWYCHHBIH KpPyT TEOPETHUKO-
MHO)XCCTBEHHBIX TIOHATHH ¥ CHMBOJIOB, JOCTATOYHBIA I ONHUCAHUS T'C€OMETPUUYECKHX
MOHATUH W OTHOIICHWH HAa TEOPETHUKO-MHOXXECTBCHHOM S3bIKE — S3BIKEC COBPEMCHHOMU
MaTEMaTUKH.

C pa3BuUTHEM TEOPUH MHOXECTB BCE MPEKHUE T€OMETPUUYECKUE UAeH ObUIU CHOPMYIUPOBAHBI
I0-HOBOMY, C OOJIbIIIEH CTPOTOCThIO U OOJIbINIEH 00IIHOCTHIO. Hanpumep, Teneps B reoMeTpuu
reoMeTpudeckue GUrypsl (JJoMaHble, KPUBBIC, TUIOCKHE M MPOCTPAHCTBEHHBIE) OMPEIEISIOTCS
TakuM O00pa3oM, 4YTO HCKIIOYAIOTCS OOpalieHuss K WHTYUIUH, K TPUBBIYHOMY paHee
IIPEJICTABIICHUIO O TPOCTPAHCTBE.

3) IMocTpoeHre MIKOIBHOIO Kypca CTEPEOMETPUH Ha JIETKO 0003pUMON aKCHOMATHYCCKOM
cucteMe. AKCHOMBI CTEPEOMETPUN HAJCTPAMBAIOTCS HAJ CHCTEMOW aKCHOM IUTAHHUMETPHH,
oOpa3ys, TakuM o00pa3oM, aKCHOMAaTUKy Kypca crepeoMerpuu. IlomHas akxcmomaTuka
IIKOJIBHOTO Kypca CTEPEOMETPHUH IIPHUBEACHA B CIIPABOYHOM pa3jielie yueOHUKa.

4) B Kypce CTepeoOMETpUU PacCMAaTPUBAIOTCS IeOMETPUYECKHE MpeoOpa3oBaHus (JIBUKCHHUE,
TOMOTETHS, I0JI00KE), KOTOPbIE MPUMEHSIOTCA K JI0KAa3aTEIbCTBY TEOPEM M PEIICHUIO 3a/1a4.

B ydeOHuKke cTepeoMeTpuu Mociie U3y4eHUs TBUKEHUN BBOAUTCS 00Ilee MOHITHE CUMMETPUU
T€OMETPUYECKON (UTYpBI, TEPEUUCTSIOTCS JJIEMEHThl CUMMETpUU Ky0a M TMPaBHIBHOTO
TeTpadIpa.

I'eomerpuyeckue mpeoOpa3oBaHusl HECKOHIIGHTPUPOBAHBI B OJHOM TeMe, a BBOJATCA
MOCTETICHHO 10 MEPE HAKOIUICHHUS TOCTATOYHOTO YHCIIa TEOMETPUIECKUX (PAaKTOB JUTSI KX
BBEJICHHUS, HAa TOJIXOJE K W3JOKCHUIO TaKOro TE€OMETPUYECKOr0 MmaTepuana, TJIe
npeoOpazoBaHus MOXXHO 3(P(HEKTUBHO MIPUMEHATh. B paccMaTprBaeMOM yueOHUKE MTOCTEIIEHHO
BBOJITCSA  CIEOYIOIIME  TpeoO0pa3oBaHUsS  NPOCTPAHCTBA:  IIEHTPAIbHAS  CHUMMETPHS,
MapaJuIEIbHbIN

NIEPEHOC, CUMMETPHUS OTHOCHTEIBHO IUIOCKOCTH, CHMMETPHS OTHOCHUTEIBHO OCH, ITOBOPOT
(Bpamenue), romoretus (1moaooue). B yueOHuKe rnocie u3yueHus IBUKEHUU BBOAUTCS 0011Iee
MOHSITHE CUMMETPUHU F€OMETPUUECKON (PUTYPBI, IEPEUUCIISIIOTCS IJIEMEHTH CUMMETPUH Ky0a 1
PABUJILHOTO TETPadpa.

5) [llupokoe mpuMEeHEHUE B Kypce HAXOIUT BEKTOPHO-KOOPIMHATHBIA METO/I.

KoopaunaTHeIli METOJ Ha TJIOCKOCTH MW €ro NMPUMEHEHHE K PEeHICHUI0 3a/ad anreOpsl U
IUTAaHUMETPHUH yUaluecss W3y4daloT B Kypcax MaTeMaTHKH OCHOBHOW KONk B Kypce
CTEPEOMETPUH U3YUCHUE KOOPAUHATHOTO METO/Ia IPOI0JDKAeTCs. B yueOHNKEe KOOpIMHATHBIN
METOJI B MPOCTPAHCTBE Cpa3y K€ TECHEHIIMM 00pa30M CBS3BIBACTCS C BEKTOPHBIM METOOM,
TakKuM 00pa3oM, Yydaliuecs cpa3y ke TPHOOIIAIOTCS K MPUMEHEHHI0O B T'E€OMETPUH
KOOPJIMHATHO-BEKTOPHOTO METOJa. BBOIWUTCA cHCTeMa KOOpPAWMHAT B  IPOCTPAHCTBE,
KOOPJIMHATHI TOUYKHM M BEKTOPA, U3JIaraloTCs ONepalliy HaJl BEKTOPaMHU B KOOPAUHATHOU GopMe
(cio’keHre U BBIYMTAHHE BEKTOPOB, YMHOXKEHUE BEKTOpa HA YHUCIIO, CKAISIPHOE NIPOU3BEICHUE
BEKTOPOB), KOOpJAMHATHBIE (OPMYJBI JJIMHBI BEKTOpa, yria MEXIy JABYMS BEKTOpPaMH,



paccTOsSIHUSL MEXIY JIByMSI TOUKaMH, BBIBOJSTCS YpaBHEHHUS IUIOCKOCTU U cdepbl. BekTopHo-
KOOPAMHATHBINA METOJI IPUMEHSIETCS K JOCTATOYHO HUPOKOMY KPYr'y FT€OMETPUYECKUX 3a/au.

6) CoxpaHEHO KJIACCHYECKOe [UIsl Kypca TEeOMETPHHM IPUMEHEHHE B HEM JJIEMEHTOB
TPUTOHOMETPHUH. DJIEMEHThl TPUTOHOMETPUM TPAAULMOHHO TMPUCYTCTBYIOT B Kypce
IUJAHUMETPUM U IIUPOKO MPUMEHSIOTCA K 3aJa4aM IUIAHUMETPUU U CTEPEOMETPHUH.
Teopernyeckas yacTh 3TOr0  Marepualia  CcOCpeAoToYeHa B TeMe 9  kjacca
«Tpuronomerpuueckue pyHkuuu. Pemenune TpeyroinbHUKOB». Tema COAEpPKHUT OMpeeseHUs

TPUTOHOMETPHUUECKUX
(GyHKUMNA, UX U3MEHEHHe Ha mpoMexyTke oT 0 g0 p (T. €. B mpenenax 3HAYEHUI YTJOBBIX
BEJIMYMH  BBINYKJIBIX  MHOTOYI'OJBHHUKOB),  BBIBOJI ~ HEKOTOPBIX M3  OCHOBHBIX
TPUTOHOMETPHUUECKUX

TOXJIECTB, H3YyUYEHHE COOTHOLIEHUH MEXKIYy CTOPOHAMH U yrjaMud MOpsIMOYTOJIbHOTO
TPEeyroJibHUKa, IPUMEHEHUE B TE€OpEMaX KOCUHYCOB U CUHYCOB. HecMOTpsi Ha OorpaHM4eHHOCTh
HaObopa STUX CBEJIECHUN, OHM HAXOAAT JOBOJILHO INMPOKOE NPUMEHEHHWE Kak B Kypce
IUIAaHUMETPUM, TaK U B Kypce CTEpPEOMETPUH BO BCEX 3ajayax, IJI€ HEPENKO MPUXOAUTCA
HaXOJUTh MIEMEHTHI TPEYTOJIbHUKOB. B Kypce crepeomMeTpun NpUMEHEHNE TPUTOHOMETPHUH K
r€OMETPUYECKUM 3a/1a4yam JOTIOTHSETCS BO3MOYKHOCTBIO npeobpazoBaHuit
TPUTOHOMETPHUUYECKUX BBIPAKECHHI.

7) OOcyxnaemplii y4eOHUK CTEpEOMETpHUHU, KaK M YYCOHHWKH IUIAHUMETPHH, MpPEICTABISCT
YUUTEII0 [IUPOKHE BO3MOXKHOCTM IO OOOTallleHHI0 YYalluXcsd MPOCTPAHCTBEHHBIMU
IPEICTAaBICHUSAMH W Pa3BUTHIO MX MPOCTPAHCTBEHHOrO0 BOOOpakeHHs. Takue BO3MOXHOCTU
METOIMYECKH PEATU3YIOTCS CAEAYIOIHUM 00pa3oMm:

- WBJIOKEHUE TEOPUU MO BO3MOXKHOCTH OOpalaercs K >KU3HEHHOMY ONBITY YYalluxcs, UX
IPOCTPAHCTBEHHBIM TMpPEACTaBICHUSIM, C(OOPMUPOBAHHBIM B Kypce IUIAHUMETPUHU, T/€ B
JIOCTaTOYHOMU CTeTNeHU Oblila peasin3oBaHa uaest Py3uoHn3Ma;

- Tepel MPOBEAEHUEM JIOTHYECKOIO JIOKA3aTENbCTBA MOJEIMPYETCS IPOCTPAHCTBEHHAS
CUTyallMsl, YUYUTEII0 PEKOMEHIyEeTCsl BHA4YaJle JEMOHCTPUPOBATh COOTBETCTBYIOLLYIO MOJIEIb,
JNOOUBAsCh €€ YETKOrO MOHUMaHUs yYalluMHUCs;

- B yueOHHMKE MMeEeTCsl CHelHajibHas CHUCTeMa YyNpa)KHEHWi, HallpaBJIeHHas Ha oOoralieHue
OPOCTPAHCTBEHHBIX  NPEACTABICHUA  y4yalluXcs, pPa3BUTHE HMX  IPOCTPAHCTBEHHOTO
BOOOpaKEHMUS;

- BaXHas poJIb B JIOCTMXKEHUM OOCYXKJaeMOM NpoOJeMbl MNPUHAMIECKUT HN3YUCHHIO
napajijieIbHOTO MPOEKTUPOBAHUS HA IJIOCKOCTh, MOCTPOCHUSIM U M300PAKEHUSM IUIOCKHX U
IPOCTPAHCTBEHHBIX QUTYP U X CEYEHUH, PEIICHHIO 3a/1a4, B KOTOPBIX YUYaIIUMCS IPUXOIUTCS
paccMaTpuBaTh U U300paXkaTh COUETAHUSI TEOMETPUUECKUX (PUTyD;

- IOCTHKEHUIO 00CYK1aeMo 11enu 3p(HEeKTUBHO CIIOCOOCTBYET CUCTEMATHYECKOE TPUMEHEHUE
reoMeTpUUYECKUX MpeoOpa3zoBaHui (IBUKEHMSI, TOMOTETUH, TO00NS) K JOKA3aTEIbCTBY
TEOPEM U PELICHUIO 3a]a4.

8) VY4eOHMK CTepeoOMEeTpUH, KaKk W YyYCOHWKH IUTAHUMETPHH, MPEICTaBISIET COOOH
OpraHMYecKoe OOBbEIUHEHHE TEOPETUUYECKOr0 MaTrepuaja C CHCTEMOM  yHpaKHEHU,
pa3BUBAIONIEH TEOPHUIO, WJUIIOCTPUPYIOIIEH €€ MpUMEHEHHEe, 00ecreyuBaIonIel yCBOCHUE
METOJIOB NMPUMEHEHHsI TEOPUU K PELIECHUI0 3a7ad, (OopMUpOBaHUE HEOOXOAMMBIX YMEHUH U
HABBIKOB, 3aKpeIUIeHHE, MPOBEPKY U CaMOIPOBEPKY YCBOCHHS 3HAHUW U YMEHUHU.
[TpakTryeckas yacTh yueOHHUKA COCTOUT U3 CIEIYIOIIUX BUAOB YIIPAXKHEHUI:

3a/laHusl, TpeajiaraeMble ydalldMCS K BBIIIOJIHEHHIO B TMpOIEccCe OObsICHEHUs (Win
CaMOCTOSATENLHOTO U3YUYEHUS) TEOPETUUECKOTO MaTepHalia.



Ipumepn | dakTuye
Ipenmer, Conepixanue y4eGHOro Marepuaja Kou- Jomaninee 3a1anue ple CPOKH CKHe
yqeﬁﬂmc BO H3YyYCHUSA CPpOKH
ABTOPBI 4acoB H3y4YeHHS
I'eomerpus. I'taBa 4. BekTopsl B NpocTpaHCTBe 6
«I"eomerpus, 1.IlonsiTHE BEKTOpA B IPOCTPAHCTBE. 1 [1.34-35, Ne320(6)
10-11»
2.CnoxxeHue U BBIUYUTAHUE BEKTOPOB. 1 I1.36-37, Ne327(B,r),
JI.C. AranacsH, 330(a,0).
B.®. byrysos,
C.b. Kagomien 3.YMHOKeHue BEKTOpa Ha YUCIIO. 1 Ne349, 351.
u ap.
4.KommnanapHble BEKTOPBHI. 1 Ne358, 359(6)
5.Pa3noxenune BEKTOpa 10 TPEM 1 I1.41, Ne365,362
OO6m1eo0pa3oBaT | HEKOMILIAHAPHBIM BEKTOPaM.
€JIbHBIN KJ1acc
6.3auét Nel no teme: «BekTops! B 1 IToBTOpPUTH
MIPOCTPAHCTBE» MPONIEHHBIN
MaTepual.
I'maBa 5. Metoa koopanHAaT B 15
NPOCTPAHCTBE.
7.IlpsimoyronbHasi cicTeMa KOOpAMHAT B 1 [1.42, Ne400(6,1)
MIPOCTPAHCTBE.
8.Koopaunater BekTOpa. 1 I1.43, Ne403,404
9.KoopauHatsl BeKTOpa. 1 Ne409(B,e,x), 411
10.CB43b MexXay KOOpIUHATAMU 1 Ne418(6,B)
BEKTOPOB M KOOPAWHAT TOYEK.
11.IIpocretimue 3aqa4n B KOOPAUHATAX. 1 Ne424(6,B), 425(a)
12 IIpocreimue 3a1a4u B KOOPAUHATAX. 1 Ne430, 431(a,B,r)
13.Yros MeX1y BEKTOPaMHU. 1 I1.50.
14.CxanspHoe IpOr3BEICHIE BEKTOPOB. 1 Ne441(B-3)
15.CkanspHoe npou3BeIeHNE BEKTOPOB. 1 Ned43
16.YT07 MEXITy BEKTOPAMH. 1 Ne445(t), 446(B)
17.Bpruncnenne yrioB MeXAy NPSIMBIMU 1 I1.52, Ne466(6,B)
1 TUTOCKOCTSIMU.
18.Beruncienne yrioB MeXIy NpSMBIMH 1 [1.52, Ne465
Y TUTOCKOCTSIMH.
19.Pemienue 3anau no reme: «CkansipHoe 1 Ned71
MIPOU3BEICHIE BEKTOPOBY.
20.KonTposnbsHas padora Nel o Teme: 1 [ToaroToBUTHCS K
«MeTo1 KOOpAWHAT B POCTPAHCTBE. 3au€Ty
21.3auét Ne2 mo Teme: «Merton 1 [ToBTOpUTH

KOOpAWHAT B IIPOCTPAHCTBE.

HIPOUJIEHHBIN MaTepuan




Ipumepn | dakTuye
Mpeamer, Copnep:kanue y4eGHOr0 MaTepuaa Koa- HomaiHee 3a1anue ble CPOKH cKue
yqeﬁﬂmc BO H3YyYCHUSA CPpOKH
ABTOPBI 4acoB H3y4YeHHS
T'eomerpus. I'naBa 6. Huauuap, KkoHyc, map. 16
«I"eomerpus, 22 unuuap. 1 I1.59
10-11»
23.11nomans MOBEPXHOCTH LIMIUHIPA. 1 Ne524,526
JI.C. AtanacsH,
B.®. byrys3os, 24 I1nomaas TOBEPXHOCTH IIMIINHAPA. 1 1160, Ne527,531
C.b. Kagomien
u ap. 25.IloHsATHE KOHYCA. 1 [1.61, Ne548, 549(6)
26.I1nomiaae NTOBEpXHOCTH KOHYCA. 1 [1.62, Ne554(a), 555(a)
Oo6mreoOpazoBar | 27.Yceu€HHBIN KOHYC. 1 I1.63, Ne568, 569
€JIbHBIN KJ1acc
28.Pemenue 3anau no teme: «Konycy. 1 Ne571
29.Cdepa u mrap. 1 I1.64
30.YpaBHeHue chepsl. 1 I1.65, Ne573(6), 576.
31.B3auMHO€ pacroyiokeHue cepol U 1 I1.66,Ne581,586(0)
TUTOCKOCTH.
32.KacarenpHasi IIIOCKOCTH K cdepe. 1 I1.67, Ne592
33.ITmomans chepsl. 1 I1.68, Ne593, 595
34 Pemenue 3agau no teme: « {umuaap, 1 Ne635, 637
KOHYC, cepa 1 mapy.
35.0600meHne 1Mo TeMe: 1 Ne615
«Uununap, konyc, chepa u mapy.
36.KonTponbnas padora Ne2 mo teme 1 [ToaroroButhes K
«unuHap, KOHYC U mapy. 3a4éTy.
37.3auér Ne3 mo teme: «{unuunp, KoHyC 1 IToBTOpPUTH
U 11apm». IPOUIEHHBII
MaTepHal.
I'naBa 7. O0bémpbI Teu1. 17
38.I1loustue 006éMa. OOBEM 1 I1.74,75, Ne648(B,r),
MIPSAMOYTOJIBHOTO NTapaJLICIICIIHIIE1A. 649(8)
39.00bEM IpSAMOYTOIBHOHN TPU3MBEI, 1 Ne656, 658
OCHOBAaHUEM KOTODPOH SIBISIETCS
NPSIMOYTOJILHBIH TPEYrOJIbHUK.
40.00bEM IpsSMOYTOIBHOTO 1 Ne657
napasuiesenuresaa.
41.00bEM TpsIMOY TIPU3MBI. 1 [176, Ne659(a),
663(a,0)
42.00bpM IUIMHIPA. 1 177, Ne666(6),669




Ipumepn | dakTuye
Mpeamer, Copnep:kanue y4eGHOr0 MaTepuaa Koa- HomaiHee 3a1anue ble CPOKH cKue
yqeﬁﬂmc BO H3YyYCHUSA CPpOKH
ABTOPBI 4acoB H3y4YeHHS
Ceomertpusi. 43 .Bpryncienue o0bEMOB Te ¢ 1 I1.78, Ne675
MIOMOIIBIO HHTETpaA.
«I"eomerpusl,
10-11» 44.00BbEM HAKJIIOHHOW TPU3MBI. 1 Ne682
JI.C. AranacsiH, | 45.00b8M nmupamMubl. 1 I1.80, Ne695(B), 697
B.®. byrysos,
C.b. Kagomues 46.00bEM KOHYCA. 1 I1.81, Ne704
u ap.
47 PemeHue 3a/1a4 Ha HAX0XKACHHE 1 Ne702, 705
00BEMa KoHyca.
Oo6meoOpazoBar | 48.00BEM mrapa. 1 I1.82, Ne710(a), 711
€JIbHBIN KJ1acc
49.00béM mapa. 1 Ne753, 754
50.00bEMBI IIIAPOBOTO CETMEHTA, 1 I1.83, Ne715, 717
IapOBOTO CJIOS U MAPOBOTO CEKTOPA.
51.I1nomanpe chepsl. 1 [1.84, No723, 724
52.Pemenne 3amay 1o remam «O0bEM 1 [MoxroroButbes K K/p.
mapa u ero 4acreii», «[lnomans chepbm.
53.KontponbHas padora Ne3 1o Teme 1 [ToaroToBuThCS K
«OOBEMEBI TET. 3a4€Ty.
54.3auét Ne4 mo teme: «OOBEMBI TET». 1 [ToBTOpUTH
MPONAEHHBIN
IloBTOpEHme. 14 MaTepuall.
55.IloBTOpEHME. 1 I11-3 yyeOHuka, Ne9,15
AKCHOMBI CTEpPEOMETPHH.
56.IToBTopenue. [lapamiensHOCT 1 I1.14, Ne105,108
npsiMbIX. CKpEIIUBaOITUECs MPSMbIE.
ITapanneabHOCTh MIIOCKOCTEH.
57 Ilosropenue. llepneHIUKyISIPHOCTD 1 Nel43, 149.
MPpAMON U MIIOCKOCTH. Teopema 0 TpEX
MIePIICHIUKYIApax.
58.IToBTOpenue. JIByrpanHbIil yrod. 1 No212, 216
TleprieHAMKYISPHOCTH TIIIOCKOCTEH.
59.1loBTOpenne. MHOrOrpaHHUKH. 1 Ne308, 318
60.IToBTOpeHre. MHOTOTpaHHUKH. 1 Pemenue 3anau no
pUCYHKaM.
61.IToBTopenue. BexTops! B 1 Ne469
npoctpancTBe. CKalnspHOE IPOU3BEACHUE
BEKTOPOB.
62 .IloBTopenue. Llunuunp, KoHyC U map. 1 Pewenue 3anau no

ITnomanu ux noBepxHOCTEH.

TOTOBBIM YEPTCIKAM.




IIpumepn | daxkTuye
Ipenmer, Conepixanue y4eGHOro Marepuaja Kou- Jomaninee 3a1anue ple CPOKH CKHe
yqeﬁﬂmc BO H3YyYCHUSA CPpOKH
ABTOPBI 4acoB H3y4YeHHS
I'eomerpus. 63.IToBTOpenue mo teme: «OOBEMBI TEI». 1 [ToBTOPUTH OCHOBHBIE
(hopMyITBI TTO TEME.
«I"eomerpusl,
10-11» 64.IToBTopenue mo teme: «OOBEMBI TEI». 1 3anaHus Mo KapTo4KaM.
JI.C. Aranacsia, | 65.1loBTOpeHue mo Teme: 1 BrimmotHeHHE TECTOB.
B.®. byty308B, «MHOTOrpaHHUKNY.
C.b. Kagomien
U Jp. 66.IloBTOopenue no Teme: «Tena 1 3agaHus MO KapTOYKaMm.
BpALICHHUSD)
1 Ne748, 749
67.IloBTOpenue mo Teme: «KoMOUHAITIH C
OO6mIeoOpa3oBaT | OMHUCAHHBIME cepaMm.
eJILHBIH Ki1ace 1 Ne750, 752

68.I1oBTOpenue no Teme: «KoMmOuHammu ¢
OTIMCAaHHBIMU chepamMm.




