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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DenaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero o0pa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTU 00yYarOIIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEIHEro OOILEero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX M
IPEAMETHBIX PE3YJIBTATOB OOYyYEHHsS] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUsa oOydaronmxcsi, (GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTUYECKOU
IPaMOTHOCTH, U3YYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M HACAIBHOIO, XapakTepe OTPAKECHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJECIUPOBAHUS B HAYUHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
yYaIllUXCs, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmmiero oOpa3oBaHHs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTIIMH €CTECTBEHHO-HAYYHOUW HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIUIeHHE, (HOpMUPYEMOe TPH HM3YYCHHH OO0yYarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJIE pelIeHUs] NeOMETPUYECKHX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeobpazoBaHusi  AeWcTBUTENbHOCTH.  OmnepupoBaHHME  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM U TPYIOBOM J1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHHS y O0OyYarONUXCS MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuaromuxcs  4depe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TEOMETPUYECKHX 3HaHUU U  JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
MO CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
OOy4JaronuXxcst CpeAHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAMMBIC ISl JKU3HH B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX 3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisiroTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI K OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHue MpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKMCHIBATH
¥ U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaThb Ha YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIlleHUs;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE yMEHHUS  MPOBOJIWUTH  HECJOKHBIE  JIOKa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP>KaHUEM;

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (dopmupoBaHue (GyHKIIMOHATIBHON I'PaMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYallMsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIHpoBaTh HMX Ha A3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCS BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMblX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHU, U ONPEAECIEHHBIM 00pa30M OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIAPYET MPOTEKAHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYAIIUXCA B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
MPOCTPAHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME O0Opa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHOpeAci€HHbIM IO TojaM OOydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpOoYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooyuenus - 102 y4eOHbIX daca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble W CKpelmuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUICIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY MNPSMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; NoCTPOCHUE CEYEHUH.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl JABYTPAHHOIO  yIJia.
[lepieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  NPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHaUKYISAPHOCTh  TUIOCKOCTEH: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcta. llupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHWE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBI;, MPABUIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpuU3Mbl W nUpamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NMpaBWIbHAs MNHPaAMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUWIbHBIX MHOTOTPAHHHUKAX.



Brruncienre 571€MEHTOB MHOTOTPAHHUKOB: péEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHor mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyroliue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolias M OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MOBepXHOCTU. KOHyC: OCHOBaHUME U BEpILIKMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U INIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOJAOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUyiebHO M TEPHEHIUKYJSPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YuCio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IlpaBuno mapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBHWJI ACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToJ Mexay BekTopamu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYAIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKITMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOIr0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad4, peleHnu, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCllEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEpecax 30pOBOro M 06€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHANBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHM4eCKOMy OOpa3oBaHUIO U
caMo00Opa30BaHUI0 Ha TPOTSHKCHWHM BCEW J>KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHUICCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCTTUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPhI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX  MpoO0IieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMATHYCCKUX 3HAHWW JJIS PCIICHHs 33jad B
00JIACTH OKPY’KAaIOIICH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTUKW, [MOHMMaHHEM
MaTEeMaTHUECKOH HayKW Kak c(epbl UYeTOBEYECKOW MeATeIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHWBHJIW3AIMH; OBJIAJICHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KakK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHIWBHUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCAaNbHbIMU Pe2YIAMUBHbIMU OeUCTEUIMU.

1)  Vuusepcanvmvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00VHarOWuxcs (0ceoenue
Memo008  NO3HAHUA ~ OKpYXHCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBbIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIC;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh cHoco0 pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue IeiCTBHUS:

e HCIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCcKOro
O0BeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEIBLHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI O PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABISATH ACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS pEIICHUs 3a/1a4u;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIHIO, TIPEJCTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvie KoMMyHukamugHvle  Oelicmgus,  0becneyusarom

copMUpPOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0mmenne:



BOCIIpUHUMATh M (OPMYyIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHUSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, J1aBaTh MOSCHEHHUS 10
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOYyYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI T10 CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAICJIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3IU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOI popme GpopMyIUpOBaTh pa3HOIJIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEHIeHHUs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON PabOThI MPY PENICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIAaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJIEH;
y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOIO YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYACTHHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49M, BEIOUPATh CIIOCO0 pereHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  II03HABATEJIBLHOW peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3ysbTaTa pelIeHUs MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHUU
3a7a4d, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEeIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBaTh MOHATUSIMH: TOYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS U3 HHUX IPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh MOHATHSIMU: TTAPALICTLHOCTh M IEPIICHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBath B3aMHOE pPaCHOJIOKEHHE TMPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA yroj, TpaHU ABYTPAHHOTO Yria,
peOpo ABYTpaHHOTO yTia; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIH
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHAB MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
NPSIMOYTOJIbHBIN NapaJijiesienumne, Kyo).

KnaccudummpoBare ~ MHOTOTpAaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIs
Kkiaccuukanyy (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIE
MHOTOTPAHHUKH; TIPSIMbIE Y HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIICbI).

OnepupoBaTh MOHATUSMHU: CEKYIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUMN, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiam WiIH
QITOPUTMaM, TIPUMCHSS HW3BECTHBIC AHATUTHYCCKAE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUNA MEXKTY IBYMSI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM UiIH
QITOPUTMaM, TIPUMCHSS M3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX ~MaTEeMAaTHYECKUX 3a7ad Ha  BBIYHCICHHUE YIJIOB  MEXIy
CKPENIMBAIOIMMMHUCS TPSIMBIMH, MEXKIy TPSIMOM H TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (aKkThl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIararoIMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

IIpuBOIUTHE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTh, O0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BBICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIaPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyI.

OnepupoBaTh TOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbuncnsaTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUJI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3BnekaTh, HHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOpa Ha YUCI0, O0BACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJIaIOT.

[IpuMeHSTh NpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOPaMH, CKaJIIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIN YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaxXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu alifOpUTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTeHIINEe MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOoAMTE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOpPMYyIUPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEIOBaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposrbie)
Kontpoabnbie IIpakTnyeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTebHbIE
padoThbI padoThI
pecypcebl
1 Brenenue B ctepeoMerpuio 10 http://resh.edu.ru/
IT .
5 PSAMBIE U TUIOCKOCTH B IPOCTPAHCTBE ) 12 1 htto://resh.edu.ru/
[TapanienbHOCTb NPSAMBIX U IIIOCKOCTEN
3 HepHeHHHIinpHOCTL e 12 http://resh.edu.ru/
IIJIOCKOCTEN
4 VYTriabl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 http://resh.edu.ru/
5 MHororpanHuKu 11 1 http://resh.edu.ru/
6 O6bEMBI MHOTOIPaHHUKOB 9 1 http://resh.edu.ru/
7 [ToBTOpeHue: ceueHusi, pacCTOSTHUS U YTIIbI 4 1 http://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu¢pposbIe
Ne ni/m P Kourposbuble IIpakTHyeckue (1upp )
NPOrpamMMmsbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypcsl
Tena Bpatenus 12 http://resh.edu.ru/
OOBEMBI TEN 5 http://resh.edu.ru/
BekTopbl 1 KOOpAMHATEI B TPOCTPAHCTBE 10 http://resh.edu.ru/
IT 600
OBTOPEHHE, 00 meHIfe’ 7 1 http://resh.edu.ru/
cucreMaTru3anus 3HaHuu
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
KoimmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoasnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE
padoThI padoTbI
pecypchl

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, MJI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300paxxeHus: Ha PUCYHKAX: 1 http://resh.edu.ru/
n300pakeHus III0CKOCTEH, MapajuleabHbIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IMoHATHS: IEPECEKAIOIINECS NIOCKOCTH,
p Hl 1 http://resh.edu.ru/

nepecekarommecs npsamas 1 rmiIoCKOCTb

[TonsTHs: MEpECCKaArIMECA IJIOCKOCTH,
NnepeceKarmmecsa npsamMas 1 rmiIOCKOCTb

3HAKOMCTBO C MHOTOTPaHHUKAMH,
M300paXeHre MHOTOTPAaHHUKOB Ha 1 http://resh.edu.ru/

PpUCYHKAX, Ha NPOCKIUOHHBIX YEPTCIKAX

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BépTku U Mozenu. CedeHus 1 http://resh.edu.ru/

MHOTI'OIpaHHUKOB

HauanpHbie cBeieHUS 0 KyOe U mupamu/ie,
UX pa3BEPTKU U Mojienu. CedeHus 1 http://resh.edu.ru/

MHOTI'OIpaHHUKOB

[TonsiTre 06 akcMOMaTHYECKOM
MIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI 1 http://resh.edu.ru/

CTEPCOMETPHH U CIICACTBUSA U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

8 MOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIEICTBHS U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM
9 MOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI http://resh.edu.ru/
CTEPEOMETPHUU U CIEACTBHSI U3 HUX
B3anmHOE pacnoyioxKeHUe NpsIMbIX B
10 IPOCTPaAHCTBE: IepeceKaroIuecs, htto://resh.edu.ru/
napaielibHble U CKpeIlnBaIoLIHecs
psIMbIE
[MTapannensHOCT MPSMBIX U TUIOCKOCTEH B
1 MPOCTPAHCTBE: NapalyieIbHbIC npm\fme B htto://resh.edu.ru/
IPOCTPAHCTBE; MapaJlIeTbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
12 npocTtpancTie: [lapamienbHOCTh IPSAMON U http://resh.edu.ru/
IJIOCKOCTH
13 VYrael ¢ cOHanpaBIE€HHBIMH CTOPOHAMM http://resh.edu.ru/
14 Yroa Mexay NpsiMbIMU B IPOCTPAHCTBE http://resh.edu.ru/
15 Yron Mexay NpsIMbIMU B IPOCTPAHCTBE
16 [TapaynensHOCTh MIIOCKOCTEM: http://resh.edu.ru/
napaiesbHbIe TIOCKOCTH
17 CBoiicTBa mapaylIeIbHBIX TIIOCKOCTEH
[Ipocteiimme mpocTpaHCTBEHHBIE (PUTYPHI
18 HA TUIOCKOCTH: TETPadp, KyO, http://resh.edu.ru/
napasuieNenune/
19 [TocTpoenune ceueHmii http://resh.edu.ru/
20 [TocTpoenue ceueHuit http://resh.edu.ru/




KonTponbhas pabota no teme "lIpsmMbie u

21 MJIOCKOCTH B TIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[TepnieHIUKYISIPHOCTD NIPSIMON U

22 MJIOCKOCTH: MEPIICHIUKYJISIPHBIE PSAMBIE B http://resh.edu.ru/
IIPOCTPAHCTBE

23 Hpambte mapasnenbibIe i http://resh.edu.ru/
NEPIEHIUKYIISAPHBIE K ITIOCKOCTH

24 [IpsimMbIe mapasienbHbIe U
NEPIEHIUKYISPHBIE K MJIOCKOCTH

o5 [Ipu3Hak nepneHuKyIsIpPHOCTH NPSIMON 1 htto://resh.edu.ru/
IUIOCKOCTH

26 [Ipu3Hak nepneHANKyJISIPHOCTH IPSIMOU U
IUIOCKOCTH

97 Teopema 0 mpsMON NEPIEHANKYIIIPHON http://resh.edu.ru/
IUIOCKOCTH

28 TeopeMa 0 IpsIMO¥ ITEPIIEHAUKYIIIPHOU
IJIOCKOCTH

29 Teopema o mpsMON NEPIEHANKYIIPHON http://resh.edu.ru/
IJIOCKOCTH
[IepieHIUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

30 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT http://resh.edu.ru/
IPSIMOM A0 IUNIOCKOCTH
[lepneniuKymsp U HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM A0 IUNIOCKOCTH

32 [lepneniuKymsip U HaKJIOHHBIE: PACCTOSHUE http://resh.edu.ru/

OT TOYKHU OO IJIOCKOCTHU, paCCTOAHHUE OT




HpHMOﬁ J0 IIIIOCKOCTH

[lepnieHaAUKYJIAp ¥ HAKIOHHBIE: PACCTOSTHUAE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
HOpSMOM 10 TIIOCKOCTH

34 Yrabl ]i MPOCTPAHCTBE: YTOJI MEXK]TY http://resh.edu.ru/
IPSIMOM U TJIOCKOCTHIO

35 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl http://resh.edu.ru/
JBYTPaHHOIO yTia

36 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl http://resh.edu.ru/
JBYTPaHHOIO yTria
IlepneHauKyIsIPHOCTD IIJIOCKOCTEM:

37 MIPU3HAK NEPIEHIUKYIIIPHOCTH IBYX http://resh.edu.ru/
IIJIOCKOCTEMN
[leprieHAUKyYIAPHOCTD ILUIOCKOCTEN:

38 MPU3HAK TEPIICHIUKYIIPHOCTH ABYX
IUIOCKOCTEN
[leprieHAUKyYIAPHOCTD ILUIOCKOCTEN:

39 IIPU3HAK NEPIEHIUKYIJIIPHOCTU ABYX http://resh.edu.ru/
IIJIOCKOCTEMN

40 Teopema o Tpéx nepreHAUKyIsIpax http://resh.edu.ru/

41 Teopema o TpEx NEPHCHANKYIISIPAx

42 TeopeMa 0 TpEX NEPHEHANKYIISIPAX http://resh.edu.ru/
KonrponbHas pabora no remam

43 "IlepnieHAUKYJIAPHOCTD MPSIMBIX U
mrockocte" u "Y sl MeXay NPSIMbIMU U
IJI0CKOCTSIMU"

44 [ToHsATHE MHOTOTPaHHUKA, OCHOBHBIE htto://resh.edu.ru/

OJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U




45

HCBBIITYKJIBIC MHOT'OTPAHHHUKH pa3BépTI<a
MHOI'OrpaHHHUKa

IToHsTHE 00 AKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCETPHU U CIICACTBUSA U3 HUX

http://resh.edu.ru/

46

[Ipu3ma: N-yronpHas Mpu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTD
IIPU3MBI

http://resh.edu.ru/

47

48

[Tapannenenunen, NpsAMOYTOJIbHBII
napajuieenunes 1 ero CBOMcTBa
[Iupamuna: N-yronpHas nMpaMuaa, TpaHu v
OCHOBAHHMEC NUPaMUAbI; 0OOKOBasI U IOJIHAs
MMOBEPXHOCTh NMUPAMUABI; IIpaBUJIbHAA U
yCcedu€HHas MApAMUJIA

http://resh.edu.ru/

http://resh.edu.ru/

49

HpaBI/IHBHLIe MHOT'OT'paHHUKHA: TIOHATUC
MMPpaBUJIBHOT'O MHOT'OI'paHHUKA,; IIpaBUJIbHAsA
pU3Ma U MpaBUIIbHAS MMPAMU/IA;
NpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
MpaBUJIBLHBIN TeTpa’ap; KyO

http://resh.edu.ru/

50

[IpencraBnenue o MpaBUIBLHBIX
MHOTOIPAaHHUKAX: OKTadAp, A0JEKadIp U
HUKOCadIP.

http://resh.edu.ru/

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOM, TNIOCKOCTH.
DIEMEHTB CAMMETPUU B TUPaMUIax,
napajuiesenuneax, MpaBuIbHbIX
MHOI'OIPaHHHUKAX

http://resh.edu.ru/




Brruucnenue 31eMEeHTOB MHOT'OT'PaHHUKOB:

52 . 1 http://resh.edu.ru/
pé6pa, TuaroHasnu, yribl
[Tnomaaps 60KOBOW MOBEPXHOCTHU U MOJIHOU
53 HOBerHOSTI/I PSIMOiA HpI/ISMBI,V TUTOIIAIb 1 htto:/Jresh.edu.ru/
OCHOBaHHUH, TeopemMa 0 OOKOBO¥
MIOBEPXHOCTH TPSMOU TIPU3MBI
[Tnomaae GOKOBOM MTOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUILHOM l'II:IpaMI/II[LI, 1 htto:/Jresh.edu.ru/
TeopeMa O TUIoIIaau OOKOBON OBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 Kontpoxterias pabota no Teme 1 http:/resh.edu.ru/
MHororpanHuku
56 [TonsTHE 06 00BEME 1 http://resh.edu.ru/
57 O0BbEM TUpaMHUIBI 1 http://resh.edu.ru/
58 OO0BEM TUPAMH/IBI 1
59 O0BEM TUpaMHUIBI 1 http://resh.edu.ru/
60 OO0BEM TUPAMHTBI 1 http://resh.edu.ru/
61 O06BEM npu3MBbI 1 http://resh.edu.ru/
62 OO0BEM TTPU3MBI 1
63 O0BEM TTPU3MBI 1 http://resh.edu.ru/
64 Kontpoinbnas padota mo teme "O0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
65 sHaHui. [locTtpoeHue ceueHnii B 1 http://resh.edu.ru/
MHOTOTpaHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
66 3HaHWNA. BeraucieHrne paccTosHUN: MEXITY 1 http://resh.edu.ru/

ABYMs TOYKaMH, OT TOYKHU OO HpﬂMOﬁ, oT




TOYKH IO IIIOCKOCTHU, MCKIAY
CKPCIIUBAIOIMUMHUCSA ITPAMBIMUA

67 HtoroBast KOHTpoNbHAs paboTa

IToBTOpenne, 0000ImEHNE CHUCTEMATH3 AU
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXIY

68 CKPEIMBAIOIIIUMUCS MPSIMBIMH, MEXTY
IPSMOH M TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXIY TIOCKOCTSIMH

http://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

68




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne Jlara nudpoBLIE
Tema ypoka KonTpoabubie IIpakTHueckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTejbHbIE
padoTbl padoThI
pecypcsl

Cdepa u map: meHTp, paanyc,

1 JTUaMeTp; TUTOIIAAb TOBEPXHOCTH 1 http://resh.edu.ru/
cdepsl
B3anmnoe pacnionoxxenue chepsl u

2 INIOCKOCTH; KacaTeJIbHas IIOCKOCTH 1 http://resh.edu.ru/
K chepe; mromaas chepol
H3o6pakenue cepsl, mapa Ha

3 P bep P 1 http://resh.edu.ru/
miockoct. CeyeHus mapa
Hunuaapudeckasi MOBEPXHOCTD,
00pa3yIoIKe UIHHIPUICCKON

4 PasyIotiue 1 AP S 1 http://resh.edu.ru/
MOBEPXHOCTHU, OCh LIMJIMHIPUIYECKOMN
MOBEPXHOCTHU
[umuHap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroias u och;

5 P Fi yrout S 1 http://resh.edu.ru/
ILJI0IaAb OOKOBOMW U IOJHOM
IIOBEPXHOCTH
N3o0pakeHue mumHIpa Ha
mIockocTH. Pa3BépTka mumuHIpa.
CeueHnus muInHapa (IIOCKOCTBIO,

6 " Apa ( 1 http://resh.edu.ru/

napajuieIbHON UiIn
NEPIEHIUKYJISIPHON OCH LIMJIMHAPA)




Konnueckas noBepXHOCTS,
00pa3yrolre KOHUIECKOM
MOBEPXHOCTH, OCh U BEpLIMHA
KOHHYECKOW ITOBEPXHOCTHU

Konyc: ocHOBaHMe 1 BepIlNHA,
oOpasyrolias U 0Ch; IIIOMIA/Ib
OOKOBOH U MOJHON OBEPXHOCTH
VYceuéHHblll KOHYC: 00pa3youue u
BBICOTA; OCHOBaHUA U OOKOBas
MIOBEPXHOCTh

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

10

N3obpaxenue koHyca Ha
mIockocTh. Pa3BépTka KoHyca.
CeueHust KOHYyca (IUIOCKOCTBIO,
napauieTbHOM OCHOBAHHUIO, U
IUIOCKOCTBIO, IPOXOASILEN Yepes
BEpILUHY)

http://resh.edu.ru/

11

KomMOuHanmst Ten BparieHus u
MHOT'OIPAHHUKOB

http://resh.edu.ru/

12

13

MHororpaHHuK, OMMCAaHHBIA OKOJIO
cthepsl; chepa, BIUCaHHAS B
MHOTOTPaHHUK WK B TEJIO
BpalleHUs

[Tonsitne 06 06bEMe. OCHOBHBIE
CBOMCTBa 00BEMOB TEl

http://resh.edu.ru/

http://resh.edu.ru/

14

15

O0BéM IUIMHIPa, KOHYCA

O0béM 1mapa U mIomaab chepol

http://resh.edu.ru/

http://resh.edu.ru/




[Tomo6HBIE Tena B IPOCTPaHCTBE.
COOTHOIIIECHUS] MEXKTY TUIOIIAISIMU

16 = = http://resh.edu.ru/
MOBEPXHOCTEH, 00bEMaMHU
MMOXOOHBIX TEI
KonTtponsHas pabora mo Temam
17 n n n n
Tena Bpammenus" u "O0beMsl Ten
BekTop Ha miockocT U B
18 - http://resh.edu.ru/
MIPOCTPAHCTBE
19 CroxeHue M BRIUUTAHUE BEKTOPOB http://resh.edu.ru/
20 YMHOKEHNE BEKTOpa Ha YNCIIO0 http://resh.edu.ru/
Paznoxenue Bektopa mmo Tpém
21 HEKOMILJIAHAPHBIM BEKTOPAM. http://resh.edu.ru/
[IpaBuno napaenenunena
Pemienue 3amay, CBA3aHHBIX C
22 PUMECHECHHUEM TIPABHJI JICUCTBUI C
BEKTOpaMHU
[IpsimoyronbHas cuctema
KOOPJIMHAT B MPOCTPAHCTBE.
23 P pocTh S http://resh.edu.ru/
Koopaunatsl BekTopa. [Ipocreiimue
3a/la4¥ B KOOpJIMHATaX
Yron Mexay BEKTOpaMH.
24 Y p http://resh.edu.ru/
CxkansipHo€ MPOU3BE/ICHUE BEKTOPOB
Brruncnenue yrioB mex
25 - — http://resh.edu.ru/
HPSIMBIMU U TIOCKOCTSIMH
KoopauHaTHO-BEKTOPHBII METO/
[IPU PEIICHUU T€OMETPUUYECKUX
26 PHP ™ http://resh.edu.ru/

3a1a4




27

28

29

30

KonTponbHas pabora o teme
"BeKkTophl 1 KOOPAUHATHI B
npocTpaHcTae"”

[ToBTOpeHnue, 06061IeHNE U
cucremaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUIAHUMETPUH

[ToBTOpeHnue, 06001IeHNE U
cucremMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUITAHUMETPUH

[ToBTOpEeHUe, 0000IICHNE 1
cHUCTEMaTH3allMsl 3HaHU. 3a1aun
IUTAHUMETPUH U METOJIBI X
peleHus

http://www.edu.ru/index.php

http://www.edu.ru/index.php

http://www.edu.ru/index.php

31

[ToBTOpenwue, 0600IIEHNE U
cHUCTeMaTH3allMs 3HaHWH. 3a1aun
TUTAHUMETPUH U METOJIbI UX
pelieHus

http://www.edu.ru/index.php

32

33

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOpPEMBI Kypca
CTepEOMETPUH

Hrorosast koHTpoIbHAs paboTa

http://www.edu.ru/index.php

34

[ToBTOpeHue, 0600IIeHNE U
crucTemMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34

http://www.edu.ru/index.php







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

I'eomerpusi. Atanacsu JI.C.

METOIANYECKHUE MATEPHUAJIbBI JJIS1 YYUTEJIA
Junaktuaeckue marepuanst ais 10-11 ki1., 3agauum o reomerpuu 7-11 k.,

KoHTposibHbIE paOOTHI.

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://resh.edu.ru/, http://www.edu.ru/index.php






