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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIONIMMHU OCHOBY JUJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00yYarOIIXcsl.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKONH 3HAYMMOCTBIO METAanpeIMETHBIX U
IPEIMETHBIX PE3YyJbTAaTOB OOYUYEHUS I'€OMETPUM B HANPABICHUU JIHUYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX AUCHUIUIMH. Pa3BuTne y o0ydaromuxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M NPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM peajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOW HAyKOM SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
Ir€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJECIUPOBAHUS B HAYUHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
ydalmxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECHeYMBaeT BO3MOXKHOCTb HW3Y4YEHHUs Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MPU HU3YYEHUU OOYHarOIIUMUCS
NOHATUIUHBIX OCHOB FT€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7ady €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXKEHUSI OKPYXAIOIIEro MHpA, YCIOBHUE YCHEIIHOIO IO3HAHHS U aKTUBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIOBOM J1E€ATEIHHOCTH,
SBIISICTCS. OAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOrO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTrpus» Ha 6a3oBOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE WIpeIHA3HA4YeHA MJIs
oOyyaroluxcs CpeHEN LIKOJIbI, HE UCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenu(puKol TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
riyOoKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HaHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmKeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 Kkaccax sBISIFOTCS:

e (opMHpoBaHHE MpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KyJbTYPbl U OCO3HaHHUE €€ B3aMOCBS3HU C OKPYKAIOLIUM MHPOM;

e (opMupoBaHHE MPENCTABICHUS O MHOTOTPAHHMKAX M TelaxX BpalleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENAX, TO3BOJSIONINX OMUCHIBATDH
U U3y4aTh pa3Hble SBJICHUS OKPY’KAIOLEro MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peaIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
paccy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ady C
IPAKTUUECKUM COJIEPKAHUEM;



e pa3BuTHE WHTEJUIEKTY AJIbHBIX u TBOPYECKUX CHOCOOHOCTEH
oOydaromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOU
IFEOMETPUU: yMEHUE PACIO3HABaTh IIPOSIBICHUS  I'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallMsIX M MPU WM3YYEHUHU JIPYTUX y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMylIHpoBaTh HUX Ha S3bIKE
I€OMETPUH U CO3/1aBaTh F€OMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN aImapar JUisl PELIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJTYyYECHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3aJad, peEIIacMbIX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa3oM OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAJbHEUIIEMY HU3yUYEHUIO IPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOYUYE€HHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4Jalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jady Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE cozepKaTeNbHble TUHUN Kypca «l'eomerpum» B 10—-11 iaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0yuyeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE T'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMM OCYILECTBIISJIOCH MOCJIENOBATENBHO U MOCTYIIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yrayOssist e€, o0pa3ysi IpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yuenue reomerpun oTBOoaUTCS 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmuBaronmecs npsamble. [lapayuiensHOCTh NpAMBIX |
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBa
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W MEPIECHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHAUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU JI0 IIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicra. l[lupamupa: N-yronapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia; NpPaBUIbHAS TPEYrojibHas MNHpPaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAaxX, Mapajuiesenunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MUPaAMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unmuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromnue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IUaMeTp; IJIOMAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpallCHUS.

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

[TomoGusie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXKAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO M TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mimockoctu U B ipocTpaHcTBe. ClIoKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YuCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIKEHUN B JPYTrUX HayKax, TEXHOJIOTHAX, cdepax

SKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JSTHUYECKOrO0  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAsl ICTETUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M O€30MacHOro 0opasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

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

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnr W peanu3oBBIBATH COOCTBEHHBIC >KHU3HECHHBIC TUTAHBI;



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWMA JIJIS PEIeHHs 3ajad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ¥  OOIICCTBCHHOH IMPAKTHUKH, MOHHUMAaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBJIATh TPOCKTHYI0 U HCCICIOBATEIBCKYIO ICSITEIHHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHLIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie — noznasamenvhwvle  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
uUccne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyu, OCHOBAaHMS JJIs OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX,



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUSHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKICHHS U BBIBOJIBI,

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHHS, BBIOMPATh HaWbOoONee MOAXOMSAIMUNA ¢ YUYETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEeKTaMH, SIBJICHHUSIMHU, TIPOIECCAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTHI MHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX JJISI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(DOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00eCneuusaom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (hopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATENHHOCTH, TUIAHUPOBATh OPTAHU3AIUI0 COBMECTHOMN
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeus, obecneyusarom

@ opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTara peleHnss MaTEMaTHIEeCKOM 3a/1aun;

NPEABUNIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh NIPU PELIEHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS DPE3YIbTAaTOB AECATEIIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSAMU: MAPAIIEIBHOCTh U IEPIICHIUKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpuimpoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAaHHBIA yTOJI, TPaHU JBYIPAHHOIO YIJIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJa; TpajycHas Mmepa
JIBYTPAHHOTO yTJa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIbIE MHOTOIPAHHUKH; TpPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIBb3YSI METOJ] CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYMH MO 00pas3iam Uiu
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJTUTHUYECKUE METONbI TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHUYECKHUX 3a]a4 Ha BBIYMCICHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUUCCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHMCIEHHE YIJIOB  MEXIy
CKPCILMBAIOIIMMUCS ~TPSIMBIMH, MEXIYy MNPAMOM M  IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI.

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

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIAraroiMX HECKOIBKO IAroB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOIUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE WU
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCcKd C(HOPMYIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peaibHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEINU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHJPHYECKas IOBEPXHOCTh, oOpa3yromiue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3zyrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHHs,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy H
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HMHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHH 00JIaJIal0T.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUWA W
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a1ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE NOHATUS B IMPOLECCE IOWCKA PEUICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMmbl

KoaunuyecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

dyeKkTpoHHbIE (LM (pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Bgenenue B crepeoMeTpuio

[IpsiMBbI€ M TUIOCKOCTH B
npocrtpasctse. [lapamiensHocTh
IPSIMBIX U IIJIOCKOCTEHR

[lepnieHIUKYIAPHOCTD NMPSMBIX U
IJIOCKOCTEN

10

12

12

https://resh.edu.ru/subject/lesson/4756/

http://geometry2006.narod.ru/Lessons/10-

11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-

11/12.pptx
http://geometry2006.narod.ru/Lessons/10-
11/8b.pptx
http://metodisty.ru/m/files/view/geom 10
http://geometry2006.narod.ru/Lessons/10-

11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-

11/17b.pptx

Vsl MeXay NpsSMBIMU U
IIJIOCKOCTSIMU

10

http://geometry2006.narod.ru/Lessons/10-

11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-

11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-

11/21a.pptx

MHOrorpaHHUKH

11

http://geometry2006.narod.ru/Lessons/10-

11/24.pptx
http://geometry2006.narod.ru/Lessons/10-

11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-

11/28.pptx



https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/12.pptx
http://geometry2006.narod.ru/Lessons/10-11/12.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx

O0bEMBI MHOTOIPaHHUKOB

HOBTOpCHI/ICZ CCUCHUA, paCCTOSAHUSA U

YIJIBL

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

http://geometry2006.narod.ru/Lessons/10-

11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-

11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/

https://resh.edu.ru/subject/lesson/6065/



http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/6065/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

dyeKkTpoHHbIE (LM (pPOBbHIE)
o0pa3oBaTe/bHbIE pecypchl

O0BEMEBI TENT

http://geometry2006.narod.ru/Lessons/10-

11/11/14c¢.pptx
http://geometry2006.narod.ru/Lessons/10-

11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-

11/11/18a.pptx

Tena BpameHus

12 0

http://geometry2006.narod.ru/Lessons/10-
11/11/2_4 a.pptx
https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4910/

BekTopbl 1 KOOpAMHATHI B
IIPOCTPAHCTBE

10 1

https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-
v-prostranstve-metod-koordinat-
10439/abstcissa-ordinata-i-applikata-
tochki-prosteishie-zadachi-v-
koordinatakh-9263

4

[ToBTOpenue, o6o0mEeH e,

cHCTEMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34 3



http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4910/
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

n/
n

Tema ypoka

KoanuyecTBo 4acoB

Bce
ro

KoHntpous
HbIE
padoThI

IIpakTHye
CKHe
padoThI

Jara
H3y4eH
us

DJIeKTpOHHbIe NN (pPoBbIe 00pa3oBaTebHbIE PeCypChl

OcHOBHBIE
MOHSATHUS
CTEPEOMETPHH:
TOYKA, IpsiMas,
MIJIOCKOCTb,
MIPOCTPAHCTBO.
[IpaBuiia
M300paKEeHHS Ha
PHUCYHKaX:
HU300paKEeHHS
IUIOCKOCTEH,
napayuieNbHbIX
MPSIMBIX
(oTpe3koB),
CepeTUHBI
OTpe3Ka

ITonsarus:
MEPECEKAOIINEC
s TNTOCKOCTH,
MepeCeKaroIIec
s npsiMas u
IUIOCKOCTB

https://resh.edu.ru/subject/lesson/4756/

https://resh.edu.ru/subject/lesson/4756/



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/

IToasarus:
MepeCceKaroIIec
s TNIOCKOCTH,
MepeceKaroIIec
s npsiMas u
IUIOCKOCTh

3HAKOMCTBO C
MHOTOTPaHHHKAM
1, U300paKeHUE
MHOTOTPaHHUKOB
Ha PUCYHKaX, Ha
MIPOSKIIMOHHBIX
geprexax

Havansubie
CBeZIeHHs 0 KyOe
U TTUpamMuze, ux
pa3BEPTKU U
MOJICIIH.
Ceuenust
MHOTOIPAHHUKOB

https://resh.edu.ru/subject/lesson/4756/

http://geometry2006.narod.ru/Lessons/10-11/3a.pptx

Hauvanbabie
CBEJICHUS O KyOe
U TTUpaMuje, ux
pa3BEPTKU U
MOJIEIIU.
Ceuenus
MHOTOIPAaHHUKOB

[Nousatue 00
AKCUOMATHUYECKO

http://geometry2006.narod.ru/Lessons/10-11/1.pptx



https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx

M IIOCTPOEHUU
CTEPEOMETPUH:
AKCHOMBI
CTEPEOMETPUHU U
CJIE/ICTBUS U3
HUX

ITousitre 00
aKCHOMAaTHYECKO
M IOCTPOCHHUH
CTEPEOMETPHU:
aKCHOMBI
CTEPEOMETPUU U
CIICACTBHS U3
HHX

http://geometry2006.narod.ru/Lessons/10-11/1.pptx

ITousitre 00
AKCUOMAaTHYECKO
M TTOCTPOCHUHU
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPHUU U
CIENCTBHS U3
HUX

http://geometry2006.narod.ru/Lessons/10-11/2.pptx

10

IToustue 06
aKCHOMAaTHYECKO
M TIOCTPOCHUU
CTepEeOMETPHU:
AKCHUOMBI
CTEPEOMETPUU U
CIEJCTBHS U3

http://geometry2006.narod.ru/Lessons/10-11/2.pptx



http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx

HHUX

11

12

Bzanmuoe
pacroyioxeHue
IPSIMBIX B
MIPOCTPAHCTBE:
MEePECEKAIOIINEC
51, TTapajIeIbHbIC
51
CKPEIIUBAIOIIHEC
ST IPSIMbBIC

[TapannenpHOCTD
MPSIMBIX U
IIJIOCKOCTEH B
IIPOCTPAHCTBE:
napajjieibHble
npsIMbIE B
MPOCTPAHCTBE;
MapasuiebHOCTh
TPEX MPAMBIX

http://geometry2006.narod.ru/Lessons/10-11/5a.pptx

http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

http://geometry2006.narod.ru/Lessons/10-11/5a.pptx

http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

13

[TapamiensHOCTD
HPSIMBIX U
IIJIOCKOCTEM B
IIPOCTPAHCTBE:
[TapannensHOCTH
IpsIMOH U
IIJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/5a.pptx

http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

14

VYriel ¢
COHANPABJICHHBI
MU CTOpPOHAMHU

http://metodisty.ru/m/files/view/ugol mezhdu skrechivajuchimisya p

ryamymi 2013 01 20



http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20

15

Yron mexny
MIPSIMBIMH B
MIPOCTPAHCTBE

http://metodisty.ru/m/files/view/ugol mezhdu skrechivajuchimisya p

ryamymi 2013 01 20

16

Yron mexny
PSIMBIMU B
MIPOCTPAHCTBE

http://metodisty.ru/m/files/view/ugol mezhdu skrechivajuchimisya p

ryamymi 2013 01 20

17

18

19

20

21

[TapamiensHOCTH
IJIOCKOCTE:
rapasuiesibHble
IJIOCKOCTH

CsoiicTBa
napajuieIbHbIX
IUIOCKOCTEHN

IIpocreiimne
IIPOCTPAHCTBEHH
ple GUTYpHI Ha
IUIOCKOCTH:
TeTpa’ap, Kyo,
napajuiesenumnes
[TocTpoenue
CEYCHUN

[Toctpoenue
CEYEHUI

http://geometry2006.narod.ru/Lessons/10-11/8a.pptx

http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

http://geometry2006.narod.ru/Lessons/10-11/3a.pptx

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

http://geometry2006.narod.ru/Lessons/10-11/15d.pptx

http://geometry2006.narod.ru/Lessons/10-11/15d.pptx

22

KoHTtponbHas
pabora 1o Teme
"IIpsimbie 1
MJIOCKOCTH B
IIPOCTPAHCTBE.
[TapamnensHOCTD



http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx

MPSIMBIX |
Iockocten"

23

[Iepnienqukysip
HOCTb IIPSIMOU U
IUIOCKOCTH:
NEPIEHAUKYJISIPH
bl€ IIPSIMBIE B
IIPOCTPAHCTBE

24

[Ipssmble
napauleJIbHbIE U
NEePIEHIUKYIISIPH
bI€ K IIJIOCKOCTH

25

[Ipssmble
napauleIIbHbIEC U
NEPIEHANKYJISIPH
bI€ K TUIOCKOCTH

26

27

28

ITpusnax
NEPIEHANKYJISIPH
OCTH MPSAMOU U
IUIOCKOCTH

[Ipusnaxk
NEPHEHANKYJISIPH
OCTH MPSMOU 1
IUIOCKOCTH

Teopema o
IPsIMOi
NEPIECHIUKYIIAPH
O IJIOCKOCTHU

http://metodisty.ru/m/files/view/geom 10

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

http://geometry2006.narod.ru/Lessons/10-11/17b.pptx

29

Teopema o

http://geometry2006.narod.ru/Lessons/10-11/17b.pptx



http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx

IPSAMOi
MEePICHINKYISPH
OU IJIOCKOCTHU

30

Teopema o
IpsAMOi
NepHEHANKYIISIPH
OH IIJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/17b.pptx

31

32

33

[Iepnenqukysip
Y HAaKJIOHHBIE:
pacCTOsIHUE OT
TOYKH 10
IUIOCKOCTH,
paccTosiHue OT
IPsAMOH 110
IIJIOCKOCTH
[Iepnienqukymsip
Y HaKJIOHHBIC:
paccTostHUE OT
TOYKH 0
IIJIOCKOCTH,
paccTosiHuE OT
NpsMOM 10
IUIOCKOCTH
IIepnienqukysip
Y HaKJIOHHBIE:
paccTosiHuE OT
TOYKH JI0
IUIOCKOCTH,
paccTosiHue OT

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

http://geometry2006.narod.ru/Lessons/10-11/18.pptx



http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx

IPSAMOM 10
IUIOCKOCTH

34

35

36

37

38

[Iepnienqukysip
Y HAaKJIOHHBIE:
paccrosiHue ot
TOYKH 0
IUIOCKOCTH,
paccTosiHue OT
NpsSIMOM 110
IUIOCKOCTH
VYrael B
IIPOCTPAHCTBE:
YTOJI MEXIY
IpsAMON U
IIJIOCKOCTBIO
JIByrpaHHbIN
yroJ, JUHEWHBIN
yromu
JBYTPaHHOI'O
yriaa
JIByrpaHHbII
yroJ, JIUHEWHBIN
yromu
JBYTPaHHOI'O
yriaa
[Tepnienaukymsp
HOCTb
IJIOCKOCTEM:
IIPU3HAK

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

http://geometry2006.narod.ru/Lessons/10-11/16a.pptx

http://geometry2006.narod.ru/Lessons/10-11/21a.pptx

http://geometry2006.narod.ru/Lessons/10-11/21a.pptx

http://geometry2006.narod.ru/Lessons/10-11/22a.pptx



http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

NepHEHANKYIISIPH
OCTH JIBYX
IUIOCKOCTEH

39

40

41

42

[Iepnienqukysip
HOCTb
IUIOCKOCTEIA:
MIPU3HAK
NepHEeHIUKYISIPH
OCTH JIBYX
IUIOCKOCTEH
[Iepnienqukysip
HOCTb
IUIOCKOCTEH:
MPU3HAK
NepHeHINKYISIPH
OCTH JIBYX
IUIOCKOCTE
Teopema o Tpéx
nepHeHauKyIspa
X

Teopema o Tpéx
nepHeHauKyIsIpa
X

http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

43

Teopema o Tpéx
HEPIEHIUKYIIApa
X

http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

44

KonTponbsHas
pabora 1mo Temam
"IlepnenaguKyssp



http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

45

HOCTb IIPSIMBIX U
IUIOCKOCTEN" 1
"Vrael Mmexay
MPSIMBIMHU U
IUIOCKOCTSIMM "

ITonsarue
MHOT'OTpaHHUKA,
OCHOBHEIE
3JIEMEHTHI
MHOT'OTpaHHUKA,
BBIITYKJIBIE U
HEBBIYKJIbIE
MHOTOTPAHHUKH;
pa3BEpTKa
MHOT'OTPaHHUKA

http://geometry2006.narod.ru/Lessons/10-11/24.pptx

46

47

[Ipu3ma: n-
yroJibHas
[IpU3Ma; I'paHu U
OCHOBAaHUA
TIPU3MBI; TIpsIMast
Y HaKJIOHHAas
MIPU3MBI,
OoKOBasg U
ITOJIHAas
MMOBEPXHOCTH
MIPU3MBI

[Tapamnenenunen

MPSMOYTOJIbHBIN

http://geometry2006.narod.ru/Lessons/10-11/24.pptx

http://geometry2006.narod.ru/Lessons/10-11/24.pptx



http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx

napajuiejaenumnes
U €r0 CBOICTBA

48

IIupamupa: n-
yroJjbHas
nupamuja, rpaHu
1 OCHOBaHHE
MUPAMUJIBL;
OoKOBasg U
ITOJTHAS
MTOBEPXHOCTh
MUpaMU/IbL;
npaBUJIbHAs U
yced€HHas
nupamua

http://geometry2006.narod.ru/Lessons/10-11/24.pptx

49

IIpaBunbHbBIE
MHOTOTPaHHUKHU:
MOHSITHE
IIPABUJILHOTO
MHOTOTpaHHHKA;
npaBUJIbHAs
npusMma u
NpaBUJIbHAs
nMpamMua;
npaBUJIbHAs
TpeyrojbHas
nupamMujia u
MIPaBUIbHBIN
TeTpa’ap; Kyo

http://geometry2006.narod.ru/Lessons/10-11/27a.pptx

http://geometry2006.narod.ru/Lessons/10-11/28.pptx

50

[IpencraBnenue

http://geometry2006.narod.ru/Lessons/10-11/27a.pptx



http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx

51

0 MPaBUJIbHBIX
MHOTOI'PaHHHKAX
: OKTa’dIp,
JOJICKadaAp U
HUKOCadIP.
Cummerpus B
MIPOCTPAHCTBE:
CUMMETpPUS
OTHOCHUTEIILHO
TOYKH, MPSIMOIA,
IJIOCKOCTH.
DJIeMEHTHI
CUMMETPHUU B
UpaMHJIAX,
napasuieNenune/
ax, MPaBUIIbHBIX
MHOTOTpaHHHKAX

http://geometry2006.narod.ru/Lessons/10-11/28.pptx

52

Brrancnenne
3JIEMEHTOB
MHOTOTPaHHUKOB
: p€opa,
JIMaroHalu, yTiibl

53

ITnomane
0OOKOBOM
IIOBEPXHOCTHU U
MMOJTHOM
MTOBEPXHOCTHU
IIPSIMOM IIPU3MBI,
ILIOIIATh

https://resh.edu.ru/subject/lesson/5443/



http://geometry2006.narod.ru/Lessons/10-11/28.pptx
https://resh.edu.ru/subject/lesson/5443/

54

OCHOBaHUIA,
Teopema o
OOKOBOM
MMOBEPXHOCTHU
NPSMON MPU3MBI
IInomann
OOKOBOM
MOBEPXHOCTHU U
MMOBEPXHOCTHU
MPaBUWIbHOMN
MU PAMH/IBI,
Teopema o
IO U
OOKOBOM
MOBEPXHOCTHU
YCEUEHHOU
MUPAMU/IBI

https://resh.edu.ru/subject/lesson/6018/

55

Kontponbnas
pabora 1o Teme
"MHOrorpaHHuK

u

56

57

58

ITonsTHe 00
00BEMe
O0BEM
TUPaAMUJIBI
O0BéM
TTUPAMHU/TBI

http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx

59

O0BéM
TTUPAMHU/TBI



https://resh.edu.ru/subject/lesson/6018/
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx

60

O0BéM
HpaMHULIBI

61
62

O06BEM pu3MBbI

O0BEM IPU3MBI

https://resh.edu.ru/subject/lesson/4046/

63

64

65

O06BEM pu3MBbI

KonTponbHas
pabora 1o Teme
"O06BEMBI
MHOTOTPaHHUKOB

[ToBTOpEHHE,
000011IEHNE
cucTeMaTu3alus
3HAHUM.
[TocTpoenue
CEUYEHUIl B
MHOTOT'PaHHHKE

https://resh.edu.ru/subject/lesson/6065/

66

IToBTOpEHME,
000011IeH1E
CHUCTEeMaTH3alUs
3HAHUM.
Breruncnenue
PaCCTOSIHUMN:
MEXIY JBYMS
TOYKaMH, OT
TOYKH J0
MPSMOM, OT
TOYKH 10
IIJIOCKOCTH,



https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/6065/

MEXIY
CKPEITUBAIOIIIM
UCS TIPSMBIMU

67

Hrorosas
KOHTPOJIbHAS
pabora

68

[ToBTOpEHHE,
00o0mIeHne
cucTeMaTu3anus
3HAHUM.
Brruucnenune
YIJIOB: MEXKIY
CKPELIMBAIOIINM
UCs MPSIMBIMU,
MEXAY MPsAMON U
IIJIOCKOCTBIO,
JIBYTPaHHBIX
YIJIOB, YTJIOB
MEKTY
IJIOCKOCTSIMU

OBILEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

68




11 KJIACC

Ne KoauuecTBo 4yacoB
i DJIEeKTPOHHBIE
ara
Koutpoa  IIpakTuy nudposeie
n Temaypoka Bc usyue

bHbBIE ecKue oOpa3oBaTeJibHbIE
ero HUA

padoThI padoThI pecypcbl

~

Chepan
Iap: meHTp,
pannyc,

aMeTp: 1 0 0 https://resh.edu.ru/subject/I

esson/4034/

ILUIOIIAIb
MMOBEPXHOCT
U cepsl
Bzaumnuoe
pacmoiokeH
ue chepsl u

IUIOCKOCTH; .
https://resh.edu.ru/subject/I

esson/4034/

KacaTenbHast 1 0 0
IUIOCKOCTD K
chepe;
TUTOIIAIb
cepsl

N3obpaxken
ue chepsl,
miapa Ha https://resh.edu.ru/subject/|
IIJIOCKOCTH. esson/4034/

Ceuenns
mapa
Humaapuy
ecKas
MOBEPXHOCT
b,
oOpaszyrommu

e
http://geometry2006.narod.

OUIMHApHYe 1 0 0 ru/Lessons/10-

CKOU 11/11/2 4 a.pptx

MMOBEPXHOCT
U, OCh
LWINHpUYE
CKOH
IMOBEPXHOCT
u



https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4034/
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx

unusap:
OCHOBAHUS U
OokoBast
MOBEPXHOCT
b,
oOpasyrora
s U OCb;
TI0MIA/b
OOKOBOH 1
MOJIHOMN
MMOBEPXHOCT
"

http://geometry2006.narod.

ru/Lessons/10-

11/11/2 4 a.pptx

N3o0paxen
ue
WIHH]IPA
Ha
TIJIOCKOCTH.
Pa3Béptka
HWIMHIIPA.
Ceuenus
HWIMHIpA
(TuTockoCTh
10,
napajuiebH
ol unu
MePIEeHIUKY
JIIPHOM ocHU
WIHH]IPA)

http://geometry2006.narod.

ru/Lessons/10-

11/11/2 4 a.pptx

Konnueckas
MMOBEPXHOCT
b,
oOpa3yromm
e
KOHHUYECKOM
MTOBEPXHOCT
H, OCh U
BEpIINHA
KOHHUYECKOM
MOBEPXHOCT
u

http://geometry2006.narod.

ru/Lessons/10-

11/11/2 4 a.pptx

Konyc:
OCHOBaHHE U
BEpUINHA,

http://geometry2006.narod.

ru/Lessons/10-

11/11/2_4 a.pptx



http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
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http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
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10

11

12

oOpa3yroria
sl ¥ OCh;
ILIOIIAdb
OOKOBOI U
MOJTHOH
MMOBEPXHOCT
u

Y ceuEHHbIN
KOHYC:
oOpa3zyromu
€ 1 BBICOTA;
OCHOBAHUS U
OokoBast
MTOBEPXHOCT
b

N3obpaxken
ue KoHyca
Ha
TUTOCKOCTH.
PazBépTka
KOHYCa.
Ceuenus
KOHyca
(TITOCKOCTh
IO,
napauienbH
oi
OCHOBAHHUIO,
"
TUTOCKOCTBIO
,
MIPOXOISIIIE
i uepes
BEPIINHY)
KomOunanu
s TeN
BpaIlICHUS U
MHOTOTpaHH
HKOB

MHororpan
HUK,
OITMCaHHBIN
OKOJIO

http://geometry2006.narod.

ru/Lessons/10-

11/11/2 4 a.pptx

https://resh.edu.ru/subject/I

esson/4910/



http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/4910/

cdepsr;
chepa,
BIIMCaHHAas B
MHOTOTPaHH
UK WIH B
TEIo
BpaIICHUS

ITonsiTue 00

00BEMe. http://geometry2006.narod.
13 OcCHOBHBIC ru/Lessons/10-
CBOMCTBA 11/11/14c¢.pptx
00BEMOB Tel
http://geometry2006.narod.
OGBiM ru/Lessons/10-
14 P, 11/11/14c¢.pptx
http://geometry2006.narod.
Konyca ru/Lessons/10-
11/11/16a.pptx
O0BéM
wapa u http://geometry2006.narod.
15 ru/Lessons/10-
TIoTHazb 11/11/17a.pptx
cdepbl
IlonoOHBIC
Tella B
MPOCTPAHCT
BE.
CooTtHomieH
P— http://geometry2006.narod.
16 ru/Lessons/10-
ILJIOIAISIMH 11/11/17b.pptx
MTOBEPXHOCT
eu,
00BEMaMHu
1O JOOHBIX
Tel
KoHntposbna
s paboTa 1o
TeMaM
17 "Tena
BpaueHus"
u "O0BbeMbI
Ten"
18 Bekrop Ha http://geometry2006.narod.

IIJIOCKOCTH U

ru/Lessons/10-11/9a.pptx



http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
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B
IIPOCTPAHCT
BE

19

20

21

Cnoxxenue u
BBIYUTAHUE
BEKTOpPOB

VYMHOXeHHE
BEKTOpa Ha
YUCIIO

Paznoxenue
BEKTOpa 10
TpEM
HEKOMILIaHA
PHBIM
BEKTOPaM.
[IpaBuno
napauiesnen
urnena

http://geometry2006.narod.

ru/Lessons/10-11/9b.pptx

http://geometry2006.narod.

ru/Lessons/10-11/9b.pptx

22

Pemenue
3ajad,
CBSI3aHHBIX C
MPUMEHEHUE
M MPABUI
JIEHCTBUM C
BEKTOpaMHU

23

[IpssMmoyrounb
Hasl CHCTeMa
KOOPJIMHAT B
MIPOCTPAHCT
BE.
Koopaunat
bl BEKTOpA.
[Tpocreiimm
€ 3a/1a9M B
KOOpAMHATA
X

24

Yron mexny
BEKTOPAMH.
CkansipHoe
MPOU3BENICH
1€ BEKTOPOB

https://www.yaklass.ru/p/g
eometria/11-
klass/priamougolnaia-
sistema-koordinat-v-
prostranstve-metod-
koordinat-10439/ugol-
mezhdu-vektorami-



http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
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https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

25

Brranciaenu
€ YIJIOB
MEXIY
MPSMBIMA U
IUIOCKOCTSIM
u

skaliarnoe-proizvedenie-
9283

26

Koopaunata
o-
BEKTOPHBIN
METOJI TIpH
perieHnn
reomMeTpuye
CKHX 3a7a4

27

28

29

KoHntpossHa
s paboTa 1o
TEME
"BekTopsl 1
KOOP/IMHATbI
B
MPOCTPAHCT

Be"

IToBTOpEeHHE
)
00001IeHne
i
cHUcTeMaTHu3a
U 3HAHUM.
OcHOBHBIE
Qurypsi,
(bakThI,
TEOPEMBI
Kypca
TUTAHUMETPHU
u

IToBTOpeHune
00001IeHHE
u
cHCTEeMaTHh3a
U 3HAHUM.
OcHOBHEBIE



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

urypsr,
(baxThl,
TEOPEMBI
Kypca
IUIAHUMETPU
u

30

31

32

33

IToBTOpEeHUE
'
000011eHNE
Hu
CHCTEeMaTH3a
A 3HAHUH.
3amaun
MJIAHUMETPHU
H U METOJIBI
WX pelIeHus
IToBTOpEHUME
)
000011EeHHE
u
CHCTEMaTHu3a
1Ys 3HAHUU.
3amaun
MJIAHUMETPHU
U ¥ METOJIBI
UX peleHus
IToBTOpEeHNE
)
00001IeHne
H
CHCTEMaTHu3a
VS 3HAHWH.
OcHOBHBIE
durypsi,
(bakThl,
TEOPEMBI
Kypca
CTEpPEOMETP
HH

HUrorosas

KOHTPOJIbHA
g pabora

34

[ToBTOpEeHUE




1

00001EeHne
)41
CHCTEMATHU3a

U 3HAHUU

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

34 3 0

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

[ T'eometpus: yue6. mis 10-11xkn./ [JI.C. Aranacsan, B.®.byTy30B,
C.b.Kagomues u

ap.]. — M.: IIpoceemenne,2023

[ 'eometpus: padouas terpanb 11 10-11 ki./ JI.C. AranacsH, B.®.byTty30B,
[0.A .I'nmaskoB, U.M.}YOauna. —-M.: [IpocBemenue, 2018

[1 3uB b.I'. 'eomerpus: nunakt.marepuansl aisg 10-11 k. / B.I".3uB,
B.M.Meiinep. —

M.: pocsemenue, 2019

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

N3yuenune reomerpun B 10-1 1knaccax: METOA. peKOMEHIANN: KH. JUIs
yuutens / [JI.C. Atanacsu,B.®.byty3os, FO.A.I'nazkoB u ap.]. — M.:
[Ipocsemienue, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/



