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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyaroumxcs
NPAaBWIbHBIX MPEICTABIEHUN O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
Tr€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEINUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbInUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIUIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPE/ICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX JEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTpaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AeHcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3ajadya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOT'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE INpe/Ha3Ha4Y€Ha IS
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUThH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riy0OKo, €clii B JajbHEHIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOTrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M Tellax BpPAIICHUS
KaK O BOXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
¥ U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacro3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJICHHE METOJAaMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAlICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THWUIIOB  3ajad;
dbopMupoBaHWE  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHusT B XOJAE PpEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHUX  CIIOCOOHOCTEN
o0yyJaromuxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOIY OOYy4deHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce CTEpEOMETPUU TMPOBOAMTCS 3a CUET pEIIeHUs 3ajJad Ha
co3ZaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady Ha  ONEpUpPOBAHHE
IPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEPKaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henemo B 11 kmacce, Bcero 3a aBa rojga oOydenust - 102 yueOHbIX wyaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble M CKpeluuBaromuecss InpsMble. [lapamienbHOCT OPSAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MNPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM rapaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSAMbBIE MapaJUICJIbHbIE W NEPHNEHIMKYISPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPIEHIUKYIIAPHON INIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAHHOIO  yrija.
IlepnieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSHUE
OT MpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIIIYKIIBIE
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne;] U ero coucrsa. llupamumpa: n-yronpHas nupamuaa, rpaHud U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBas M MOJHAs TIOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBWJIbHAS IMPAaMUJA; NPABUIIbHAs TPEYroyibHAsA INHpPaMUAA W IPaBHIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojieKka’ip ¥ ukocasap. CeyeHust npu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUHM B IIMpaMHJaX, IapajuleNeNuINenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH NPABUIBHOW MNUPaMHUIBbI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunuuaapuyeckas MOBEPXHOCT, obOpazyroriue HUATUHIPUYECKON
MOBEPXHOCTH, OCh UIWUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIIMHA, 00pa3yromas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IJIOMIAb MOBEPXHOCTH C(hEpHI.
Bzaumuoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
TI0A b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka IUIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepsl; cdepa, BIMCAHHAS B MHOTOTPAHHHUK, WJIH TeEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Tenl. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1UIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubsie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJL.

Cedennsi nwIMHApa (HapaJiieIbHO M TEPHEHIUKYISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieTbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUEHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocty u B ipocTpaHcTBe. CllOkKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEeKTOpa Ha 4yucio. Pa3noikeHune BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimue 3agaun B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMH U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO]1 npu pelIeHUH re€OMETPUUECKUX 3ajay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4e€OHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINEecCTBa, TMPEICTABICHHEM O
MaTeMaTHYE€CKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHCcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHHUE YCTOMYMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHNH, pacCyXIcHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KU3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (3J0pOBOE NMUTaHHE, COATaHCUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas busznueckas AKTHUBHOCTH); (dbuznyeckoro
COBEpILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTHUBHO-0310POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NPodEeCCHOHATBHOW  NESITENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBIN BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTHKCHUHM BCEH JKU3HHU, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapakTepa OSKOJOTHYECKHX MpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAKTHUKW, TOHWMaHHUEM
MaTEMaTUYECKOW HAyKu KakK c(epbl 4YeIOBEYECKOH JeATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTEMaTHYCCKOW KyJIbTYpOH KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHIVUBUAYAJTBLHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe Pe3yJabTaThl OCBOEHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MartemaTHKa» XapaKkTepU3yITCS OBJIaJICHUEM YHUBEpPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelcmBUAMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCEUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 0OYYarwuxcsa (oceoeHue
Memo0o08  NO3HAHUSL  OKpYJcawue2o  mMupa,  NpuMeHeHue  JI02UHeCKUX,
ucce008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMcTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKM MaTeMaTUUECKUX
00OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHAMH; (POPMYITHPOBATH
ompeieieHUs  TOHSATUM;  yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOAMMOIO aHAJIN3a;

e BOCIpUHUMATH, (QOpMyIHpPOBaTH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIC W OTPHUIATENIbHBIC, €IWHUYHbIC, YAaCTHBIE M OOIINE;
YCIIOBHBIC;

e BBUIBJIITH  MaTreéMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeunsi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e Ji€NaTh BBIBOJABI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBarTeabckue 1eiiCTBUS:

e KCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUI MHCTPYMEHT MO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 10 YCTAHOBJEHUIO OCOOCHHOCTEH MAaTeMaTU4eCcKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HPOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIAThH
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeDUUUTH UHDOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOMPOC U JUJIS PELICHUS 3a]1a4y;

e BbHIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IUYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATh €€ B pasiuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaAEXHOCTh uHbOopMaIun o CaMOCTOSITEIBHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKAmMueHwvle  Oelicmeus, o0becneuusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXC.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBbIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0sieMbl, perraeMoi 3aaum, BbICKa3bIBaTh UJI€U, HALIEJIEHHbBIE HA IMOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaTbl  pELIEHMS  3aJayd,  JKCIIEPUMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAWUBUAYaJTLHON paOOTHI MPU PEIICHUH YYCOHBIX 3a]a4; TPUHUMATh 11CJTh
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00Cyx)aeHNsI, OOMEH MHECHHI,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvie  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]jauH, BEIOMPATh CIIOCO0 pPeIIeHUs
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUMN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEJIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBbIX AECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTUIeCKOM 3a/1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B JI€ATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHUBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIU U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CICACTBUS W3 HUX IPU PEIICHUH
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIBHBIM MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MUpaMuia; IpU3MA,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JUIS
Kiaccupukaruy  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAHHUKH; TPAaBWIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE€ U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OmnepupoBaTh MOHATHAMU: CEKYIIas IIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/T CEOB.

CtpouTh CeuUe€HHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOXKACHUE TE€OMETPUUYSCKUX BEJIUYUH 110 0Opa3iaM HUiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MaTEMATUYECKUX 3a7ad Ha BBIYUCICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JIO TMPsSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHHUE TEOMETPHUUECKUX BEJIMUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAaHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKpPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY MPIMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpUMEHEHuEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPHUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢axkThl JUISI PEIICHHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATh  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4eCKh CPOPMYTUPOBAHHONW MPOOJIEMBI, MOJACIHPOBATh pPEATbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBSI3aHHbBIC C HAXOXKIEHUEM IT'€OMETPUYECKUX BEJITUUYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBathk Tena BpameHus (UIMHAP, KOHYC, chepa U map).

OOBICHATH CLIOCOOBI MOTYYSHHS TENl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BIHMCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXIY IUIOLIAJISIMU MOBEPXHOCTENH U 00BbEMaMHU
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpaAICHUS.

N3Bnekath, HHTEpPHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHMOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUSL CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaIat0T.

[TpuMeHsTh TpaBUIIO NapajliesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJd MEXKIY
BEKTOpPaMHM, CKJISIPHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAaHAPHbIC
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaACKIaJblBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPaBHEHHEM B J€KapTOBOM CUCTEME KOOPAUHAT.

[IpumensTy reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIaralinX HECKOIBKO IIaroB PEIIEHUs, €CIH YCIOBHUS MPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiline reoMeTpUYECKHE 3a1a4yd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pematp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH MO0 00pa3liaM WM airTOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PELIEHUU CTAH/IAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaTr mpocTeMe NPOrpaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAMTE TpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOMy4YEHHBIC 3HAHUS HAa IPAKTUKE: aHAJIW3UPOBATH PEaJIbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd Cc(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM F€OMETPUUYECKHUX MOHIATUN U TEOPEM, allrapara aareopbl; peraThb
MPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAX0XIACHUEM TE€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NPOrpaMMblI Bcero Kontpoakuer Hpakruyeckue o0pa3oBaTe/bHbIE
e paboThI padoThbI pecypebi
1 BBenenue B ctepeomMeTpuio 10
) [IpsimbIe ¥ IIOCKOCTH B TPOCTPAHCTRBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 HepneHnmimepHOCTb TPSIMBIX U 12
IJI0CKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAHHUKOB 1
7 [ToBTOpEHME: CeUEHHUs], pACCTOSIHUA U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KoimmuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uupposbie
Ne n/m P KoHTpoibHBbI IIpakTHYeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoTbl padoThI
pecypcsl
Tena BpameHus 12
2 O06bEMBI TEN 5 1
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHue, 0600IICHNE, 7 1
cucTeMaTu3anus 3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Heneas

Ne ungposbie

Tema ypoka Konrpoabnbie | Ilpakruyeckue | H3YUC€HH
n/n Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI A
pecypcsl

OcHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA, 1 http://school-

1 [IpaBuna n3o0pakeHus: Ha pUCYHKaX: 1 1 2 bubnoreka [IOK
1300pakeHHs MIIOCKOCTEH, MapasieabHbIX https://m.edsoo.ru/
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

1 http://school-

’ [TonsTus: nepecekaronmecs MIOCKOCTH, 1 1 collection.edu.ru/

HEePECEKAOIINECS MTPAMasi M INIOCKOCTh 2 bubmuoreka [IOK
https://m.edsoo.ru
1 http://school-

3 [TonsTus: nepecekaronmecs MIOCKOCTH, 1 5 collection.edu.ru/

HePECEKAIOIUECS NIPSIMAas U IIOCKOCTh 2 bubmuoreka [IOK
https://m.edsoo.ru
3HAKOMCTBO C MHOTOIPAHHUKAMH, 1 http://school-

4 6 1 5 collection.edu.ru/
M300pakeHue MHOTOTPaHHUKOB Ha 2 Bubmiorexa LIOK
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKaAX https://m.edsoo.ru
HavanbHele cBeieHns 0 Ky0e U mupamujie, 1 http:{ /school-

5 .. C 1 3 collection.edu.ru/
ux pa3BeépTku u Mojenu. CeueHus 2 Bubmiorexa LIOK
MHOTOTPaHHHKOB https://m.edsoo.ru

6 HavansHble cBeieHus 0 KyOe U UpamMue, | 3
UX pa3BEPTKU U Mozenu. CeueHus




MHOT'OI'paHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

1 http://school-
collection.edu.ru/

7 MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI 2 Bubmorexa LIOK
CTEPEOMETPUH U CIECACTBUS U3 HUX https://m.edsoo.ru
[TonsTHE 00 AKCHOMATUYECKOM

8 MMOCTPOCHUU CTEPEOMETPHH: aKCUOMBI
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
[Tonsatue 06 akcHOMaTHYECKOM

9 MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX
[MToHsTHE 00 AKCHOMATUYECKOM 1 http://school-

10 . collection.edu.ru/
MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI 2 Bubmmorexa [IOK
CTEepEOMETPUH U CIEACTBUS U3 HUX https://m.edsoo.ru
B3aumHoe pacnosoxeHue npsmbIx B 1 http://school-

1 NPOCTPAHCTBE: MEPECEKAIOIIMECS, collection.edu.ru/
HapauIeNIbHbIE M CKPEIMBAIOIINECS 2 bubmoreka [TOK
TIpSIMBIC https://m.edsoo.ru
[TapanienbHOCTh MPSAMBIX U TIOCKOCTEN B 1 http://school-

12 NPOCTPAHCTBE: MapajllelibHbIE IIPSMBIE B collection.edu.ru/
[POCTPAHCTBE; MAPALIEILHOCTL TPEX 2 bubmuoreka [IOK
TIPSIMBIX https://m.edsoo.ru
[MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH B 1 http://school-

13 I . collection.edu.ru/
npoctpaHcTBe: [lapannenbHOCTh MPsSMO U 2 Bu6mmorexa LOK
TIoCKoCTH https://m.edsoo.ru

14 VYTIbl ¢ coHanpaBIeHHBIMU CTOPOHAMU

15 VYros Mexay NpsIMbIMU B TPOCTPAHCTBE




16 YroJ MeX 1y IPSMBIMU B IIPOCTPAHCTBE 8

17 [TapamienpsHOCTB IIJIOCKOCTEM: g
NapajuleIbHbIE TUIOCKOCTH

18 CpoiicTBa napayuieabHbIX MJIOCKOCTEN 9
I[Mpocreiiiuie TpOCTPaHCTBEHHBIE (PUTYPBI 1 http://school-

collection.edu.ru/

19 Ha MJIOCKOCTH: TETPadp, KyO, 10 2 Bubmiorexa LIOK
HapaJIICIICTINIIC https://m.edsoo.ru

20 [TocTpoenue ceuenunii 10

21 [TocTpoenue ceuennii 11
KonTtpossHast padora 1o teme "[psiMbie 1 1 http://school-

collection.edu.ru/

22 IIJIOCKOCTH B IIPOCTPAHCTBE. 11 2 Bubmnotexa LOK
[TapamiensHOCTh IPAMBIX U IIJIOCKOCTEN" https://m.edsoo.ru
[lepneHAUKYISPHOCTD MPAMON 1 http://school-

collection.edu.ru/

23 IJIOCKOCTH: TIEPIICHIUKYJIAPHBIC MPSIMBIE B 12 2 Bubmnorexa HOK
HPOCTPaHCTBE https://m.edsoo.ru

24 [IpsiMble apaienbHble U 1
MEePIEHIUKYISIPHBIE K IUNIOCKOCTH

1 http://school-

75 [Ipsimbie mapanienbHbie U 13 collection.edu.ru/
HEPIEHAUKYIAPHBIE K IIOCKOCTH 2 bubmuoreka LIOK

https://m.edsoo.ru

26 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U 13
IIJIOCKOCTH

7 [Ipu3Hak NepneHuKyJIIpHOCTH MPSIMON 1 14
IJI0CKOCTH

28 Teopema 0 IpsAMOM NEPIIEHIUKYIIAPHOU 14




IIIIOCKOCTH

Teopema 0 psIMOM IEPIIEHUKYIIAPHON

1 http://school-
collection.edu.ru/

29 IUIOCKOCTH 15 2 bubauoreka L[OK
https://m.edsoo.ru
30 Teopema o0 psIMOM IEPIIEHIUKYIIAPHON 15
IIJIOCKOCTH
[TeprieHAMKYISAP U HAKIOHHBIE: PACCTOSHUE I http://school-
31 16 collection.edu.ru/
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT 2 Bubmnotexa OK
HPAMOH 110 TIITOCKOCTH https://m.edsoo.ru
[TeprieHAMKYISAP U HAKIOHHBIE: PACCTOSHUE 1 http://school-
32 16 collection.edu.ru/
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHAE OT 2 Bubmnotexa LOK
HPAMOH TIO TIIIOCKOCTA https://m.edsoo.ru
[eprneHAUKYISAp U HAKIOHHEIE: PACCTOSHHE 1 http://school-
33 17 collection.edu.ru/
oT TO‘HfI/I 10 TJIOCKOCTH, PacCTOSTHHAE OT 2 Bubmnotexa HOK
HPAMOM JI0 TIITOCKOCTH https://m.edsoo.ru
[lepnenuKyIsip ¥ HAKIIOHHBIE: PACCTOSIHHUE
34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 17
MPsIMOM 10 MJIOCKOCTH
35 VYTubl B IPOCTPAHCTBE: YTOJ MEXAY 18
MPSIMOM U TIIIOCKOCTBEO
36 JIByrpaHHBIN yroJi, TMHEHHBIN yrosi 18
JBYTPAHHOTIO yria
37 JIByrpaHHBIN yroJl, TMHEHHBIN yroi 19
JBYTPAHHOTIO yria
38 [lepnieH UK YJIAPHOCTD ILIOCKOCTEN: 19 1 http://school-

MIPU3HAK NEPIEHIUKYISIPHOCTH JIBYX

collection.edu.ru/




IJIOCKOCTEN

2 bubnuoreka [JOK
https://m.edsoo.ru

[lepneHMKYISIPHOCTD INIOCKOCTEN:

1 http://school-
collection.edu.ru/

39 MIPU3HAK NEPIEHANKYIIPHOCTH ABYX 20 2 Bubmnotexa OK
TI0CKOCTEH https://m.edsoo.ru
[TepreHMKYISPHOCTD MIIOCKOCTEN: I http://school-

collection.edu.ru/

40 MIPU3HAK NEPIEHANKYISIPHOCTH ABYX 20 2 Bubmnotexa LOK
TIOCKOCTEH https://m.edsoo.ru

41 Teopema o TpEX nepneHANKYIIpax 21

42 Teopema o TpEX nepneHANKYIIpax 21

43 TeopeMa o TpEX nmepneHAUKYIsIpax 22
KonTtponsHas pabota no remam 1 http://school-

m "TlepnieHAUKYIAPHOCTH MPSAMBIX U > collection.edu.ru/
mockocTel" ¥ "Vl MeK Ty NpSAMBIMA U 2 bubmuoreka [IOK
LIOCKOCTSIMHU" https://m.edsoo.ru
[TonaTHE MHOTOTrpaHHUKA, OCHOBHBIE 1 http://school-

45 3JIEMEHTHI MHOTOIPaHHUKA, BBINYKIIbIE U 93 collection.edu.ru/
HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa 2 bubmuoreka [IOK
MHOTOIPaHHHKA https://m.edsoo.ru
[Ipu3ma: n-yronpHas npu3ma; rpaHu U 1 http://school-

16 OCHOBAHUS MPU3MBI; IIPAMAs U HAKIIOHHAS 93 collection.edu.ru/
IPU3MBL, OOKOBas U MOJIHAS TOBEPXHOCTh 2 bubmuoreka LIOK
TIPU3MBI https://m.edsoo.ru

47 [Tapamienenunen, IpAMOYTOJIbHBIN ”
napajulesIEnuIe U €ro CBOCTBa

43 [Iupamua: n-yrojibHasi IMpaMua, TpaHu U » 1 http://school-

OCHOBAHUC MUPaAMUBI; OOKOBas M MOJIHAS

collection.edu.ru/




IIOBEPXHOCTH IIMPAMUJIBI; IPABUIIbHAS U
yCe4E€HHAs TUpaMUAA

2 bubnuoreka [JOK
https://m.edsoo.ru

HpaBI/IJII)HI)IC MHOI'OI'paHHUKH: ITIOHATUC
IIPaBHUJIbHOI'O MHOTOI'PAHHHWKA,; IpaBUJIbHAA

49 IIpu3Ma U NPaBWIbHAS IUPAMUJIA; 25
MpaBUIbHAS TPEYrOJIbHAS TUpaMUaa U
MIpaBUJIbHBIN TETpa’Ip; KyO
IIpencraBieHne o IPaBUIbHBIX I http://school-

50 . 25 collection.edu.ru/
MHOTOTpaHHUKaX: OKTa3p, AOACKa’p U 2 Bu6nmorexa LOK
MKOCA3/P. https://m.edsoo.ru
CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, TIPSMOH, TIOCKOCTH. 1 http://school-

51 5 26 collection.edu.ru/

JIEMEHTHI CHMMETPHUH B THpaMHUIaXx, 2 Bubmorexa LIOK
napajuiesienune1ax, NpaBuiIbHbIX https://m.edsoo.ru
MHOTOTpaHHUKAX

5 Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB! ”
pEOpa, 1uaroHaiu, yribl
[Tnomaabs 60KOBOY MOBEPXHOCTH M IOJTHOM 1 http://school-

53 MOBEPXHOCTH MPSIMOM MPU3MBI, IIOIIAb 27 collection.edu.ru/
OCHOBaHHI1, TeOpeMa 0 GOKOBOM 2 bubmuoreka [IOK
HOBEPXHOCTH MPAMOI MPH3MBI https://m.edsoo.ru
[Tnomaape 60KOBOY MOBEPXHOCTH H 1 http://school-

54 MOBEPXHOCTH MPABUIILHON TTHPAMU/IBI, 27 collection.edu.ru/
TeopeMa O IIOaa OOKOBOM IOBEPXHOCTH 2 bubmuoreka LIOK
YCCUEHHOMN TTHPAMH/IBI https://m.edsoo.ru
KoHTpoabHas paboTa 1o Teme I http://school-

55 P P 28 collection.edu.ru/

"MHororpaHHuKu"

2 bubmmoreka [JOK




https://m.edsoo.ru

56 [onsitue 06 06BEMeE 1 28

57 O06bEM TUpamMuIbl 1 29

58 O06bEM TUpamMuIbl 1 29

59 O06bEM TUpamMuIbl 1 30

60 O06bEM TUpamMuIbI 1 30

61 O06BEM MTpU3MBI 1 31

62 O06BEM MpU3MBI 1 31

63 O06BEM TTPU3MBI 1 32

64 KonTponbnas pabora no teme "OO0bEMBI 1 3
MHOTOIPaHHUKOB"

[ToBTOpeHnE, 060OIIEHIE CHCTEMATH3AIUS 1 http://school-

65 sHanui. [TocTpoeHune ceueHuit B 1 33 czllg;%zr};.:;l:};ul/lOK
MHOTOTpaHHUKE https://m.edsoo.ru
[ToBTOpEeHUE, 0000IIIEHNE CHCTEeMaTH3aITUS
3HAHWIA. BerunciieHre paccToOsIHU: MEKIY 1 http://school-

66 JIBYMSI TOYKAMHU, OT TOYKH JI0 MPSMOH, OT 1 33 C%“g;%iﬁ'gf;?ﬁ(n(
TOYKH JI0 MJIOCKOCTHU, MEKTY https://m.edsoo.ru
CKPEILMBAIOIIUMHUCS MTPSIMBIMU

67 Hrorosas koHTposbHas paboTa 1 34
[ToBTOpeHue, 060061IeHNE CUCTEMATHU3ALIUS
3HAHW. BeryuciieHrne yrioB: Mexmay 1 http://school-

68 CKPELIUBAIOIIMMUCS IPSIMBIMH, MEXK Y 1 34 C%“E;%iiﬁf;;u]/_IOK
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX https://m.edso0.ru
YTJIOB, YTIIOB MEKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 68




[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Heneas b
undposbie
Nen/m | Tema ypoxa Konrpoabubie | Ilpakruyeckue | H3YUC€HH
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI A
pecypcsl
| Cdepa u map: neHTp, paanyc, JuameTp; | 1
IJIOLIa/1b TIOBEPXHOCTHU chepsl
BsaumHoe pacnonoxenue chepsl u
2 MIOCKOCTH; KacaTeJIbHasA IIOCKOCTD K 1 2
cdepe; miomaab cheps
3 N3obpaxenue chepsl, mapa Ha 1 3
mwrockocT. CeueHus mapa
Hunuaapuyeckas MoBEpXHOCTD,
4 00pa3yromue MHINHIPUIECKOM | 4
MMOBEPXHOCTH, OCh LUIMHAPUIECKON
MTOBEPXHOCTHU
Hununaap: ocHoBaHUS U OOKOBast
5 MMOBEPXHOCTb, 00pa3ymolias 1 och; | .
IUIoIIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU
N3o00paxkenne nuInHApa Ha MIIOCKOCTH.
6 Pa3pépTka nmnuaapa. Ceyenus 1 6
UWIHHAPA (TUI0CKOCTHIO, MapaieIbHON
WJIHM TIEPIEHAUKYISIPHOM OCH IMIIMHAPA)
Konnueckas moBepxHoOCTh, 00pa3yromue
7 KOHMYECKOU IIOBEPXHOCTH, OCh U 1 7

BCpHIIMHA KOHMYECKOM MOBECPXHOCTU




Konyc: ocHOBaHue U BepIMHa,

8 o0pa3yrolas 1 0Ch; IIIOMas> OOKOBOM 1 8
MOJIHOM TOBEPXHOCTHU
Yceu€HHbII KOHYC: 00pa3yrome u

9 BBICOTA; OCHOBAHMS M OOKOBas 9
MMOBEPXHOCTh
N3obpaxenue KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHust KOHyca

10 (TUIOCKOCTHIO, MapaIICIbHON 10
OCHOBAHUIO, U TIJIOCKOCTHIO, TIPOXOISAIIEH
yepe3 BEpUINHY)

1 KomOunarus Ten BpamieHus u 1
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B 12
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE
CBOMCTBa 0OBEMOB TeI B

14 O06BEM IIUIMHAPA, KOHYCa 14

15 O06bEM 11apa u wiomaas chepsl 15
[TogoGHbIE Tenna B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TLTOIIAASIMHU 16
MOBEPXHOCTEH, 00bEMaMHU MOOOHBIX T

17 KonTtponpHas padota o temam "Tema 17
Bpamenus" u "O6bemMsl Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE 18

19 CrnosxeHne ¥ BBIYUTAHUE BEKTOPOB 19




20

YMHOKEHUE BEKTOPA HA YUCIIO

20

21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILUTaHapHbIM BeKTOpaMm. IIpaBuiio
napajuiesienumnesa

21

22

Pemenne 3amad, CBI3aHHBIX C
MIPUMEHEHHUEM MPABUJI JEHUCTBUN C
BEKTOPaMH

22

23

[IpsiMmoyromnpHas cucteMa KOOpAUHAT B
npocTtpancTe. KoopauHaTsl BEKTOpA.
[Ipocreitmue 3a1a4n B KOOpAUHATAX

23

24

Yron mexay Bekropamu. CKasipHOE
MPOU3BE/ICHUE BEKTOPOB

24

25

Beruncnenue yriioB Mexy NpssMbIMHU U
IIJIOCKOCTSAMH

25

26

KoopanHaTHO-BEKTOPHBINA METOT TPU
pELIeHUH TeOMETPUUECKUX 3a/1a4

26

27

KonTtponpHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

27

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremaTu3anus 3HaHuin. OCHOBHbBIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TUTAHUMETPUHN

28

29

[ToBTOpEHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢urypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

30

[ToBTOpEHue, 0600ImEeHNEe U
cucTeMaTH3allus 3HaHUi. 3a1aun

30




IIaHUMETPUH U METOAbI UX PCIICHUA

[ToBTOpEHUe, 0600IICHNE U

31 cUCTeMaTu3aIus 3HaHUH. 3aaaun 1 31
TUIAHUMETPUHU M METOJIBI X PEIICHHUS
[ToBTOpEHUe, 0000MIICHNE U

1 cucremMaTn3anus 3HaHui. OCHOBHBIE ! 3
¢burypsl, (GakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

33 Hrorosas koHTposbHas paboTa 1 33
IToBTOpEenue, 0000IIIEHIE U

34 P N 1 34
crCcTeMaTH3aIHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

reomeTtpua. 10-11 knaccel. Y4ebHuk anga obweobpasoBaTerbHbIX yY4peXxaeHun.

/ J1.C. AtaHacsH, B.®. bytysos, C.b. Kagomues u gp./ M.: MNpocseweHune, 2016.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1.

2.

3.

3uB b.I'. Qnpaktudeckmne matepuansl. leometpus. 10 knacc.- M.:
MpoceeweHune, 2009.

3uB b.I'. npaktudeckmne matepuansl. leometpus. 11 knacc.- M.:
lNpoceeleHune, 2009.

3uB b. I'., Mennep B. M. 3agauu no reomeTtpun. 7-11 knaccel. - Mocksa.
MNpoceeleHune. 2003.

HO. A. 'maskos, . N. KOguHa, B. ®. byTty3os N'eomeTpus: Pabo4vas
TeTpagb. 10 knacc: nocobue ansa yyawmxca obeobpasoBaTerbHbIX
yupexgeHun. - M.: MNpocseleHune, 2010.

O. A. 'maskos, . N. KOguHa, B. ®. byTty3os 'eomeTpus: Pabo4vas
TeTpagb. 11 knacc: nocobue gnga yyawmxca obueobpasoBaTenbHbIX
yupexgeHun. - M.: lNpoceeweHne, 2010

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
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https://www.prodlenka.org/metodicheskie-razrabotki/545728-rabochaja-

programma-id-828480-uchebnogo-predm
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