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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MIPEAMETHBIX PE3yJIbTaTOB OOyYECHHS] TE€OMETPHUU B HAIPABJICHHH JIMYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO W HACATBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
TCOMETPUHU B CUCTEME HAyK M POJIM MAaTEMAaTHUECKOTO MOJICITUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYaIllUXCs, a TaKkKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sIBISICTCS OAHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIIUIeHWE, (HOPMUPYEMOE TPH H3YYCHHH OO0yJarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIUICHUS TEOMETPUYCCKUX 3aJad, YMCHHE BBIIBUTATh M OIPOBEpraTh
TUMOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NAcCTSIX AESITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeo0pa3oBaHus JEeHCTBUTEILHOCTH.



OnepupoBaHre MPOCTPAHCTBEHHBIMU O0pa3zaMu OOBEAMHSET pPa3HBbIC BUIBI
y4eOHOH W TPYJIOBOM MACATEIBHOCTH, SIBISICTCS OOHUM W3 MPOPECCHOHATHHO
BOKHBIX KauyeCTB, MOATOMY aKTyajdbHa 3a7ada (OPMHPOBAHUS y OOYyUaAIOIIUXCS
MPOCTPAHCTBEHHOI'O MBIIUICHUS KaK Pa3HOBUIHOCTH OOpPa3HOTO MBILIUICHUS —
CYILIECTBEHHOT'O KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOW AESTENBHOCTU IO
MHOTHM HAIPaBIICHUSIM.

[lens» ocBoeHmst mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 6a3zoBOM
ypoBHE 00yueHus — 001eoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HaHUM U JCHCTBUH,
cHenupUIHBIX TEOMETPHH, BO3MOKHOCTH YCIEITHOTO MPOI0JDKEHNS 00pa30BaHUs
0 CTICIIHAIBHOCTSIM, HE CBS3aHHBIM C MTPUKJIATHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHa3HA4YeHA JIs
OoOy4Jaronuxcst CpeHEH MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECCKUE YMCHHUSI, CBSI3aHHBIC
co crenuPuKoO TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HH B COBPEMCHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOKHOCTh HM3YYUTh I'€OMETPHUIO OoJjee
riIy0OKO, €clii B JajJbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HAHHIX B MPOPECCHOHANTBHON JACATETHHOCTH.

JlocTrkeHHe 1IeTd  OCBOCHHS TPOTPpaMMBl 00ECIIEUHMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHBIMH 3aJadyaMd  OCBOGHHSA  Kypca
«I"eomeTpum» Ha 6a30B0oM ypoBHE B 10—11 Kkaccax sBISIFOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJbTYPhI B OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAFOIITUM MUPOM;

e (opMupoBaHMEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TENaxX BpaIlcHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJSIONIUX OMKUCHIBATH
U U3y4aTh pa3HbIC SABJICHUS OKPYKAIOUIEr0 MUPA;

e (opmMupoBaHuMe yMEHHs pacro3HaBaTh Ha YEpPTEkKax, MOACISIX U B
peaIbHOM MHpPE MHOTOTPAHHHMKH U TeJIa BpaIlCHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha M300paKeHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSMH O
MHOTOTPaHHHKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUEC aJTOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMHupoBaHWEe yMEHHUS MPOBOJIUTH  HECJOXKHBIE JIOKAa3aTeIbHBIC
pacCyXJieHHusT B XOJ€ PEUICHUS CTEPEOMETPUYECKUX 3a7ad W 3a7ad C
MPAKTUYECKUM COJIEP’KaHUEM;



e pa3BuUTHE VHTEIJIEKTYaJIbHBIX 51 TBOPYECKUX CHOCOOHOCTEH
oOydaromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOU
FEOMETPUU: yMEHUE PACIO3HABaTh IPOSIBJICHUS T'€OMETPUYECKUX
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 HAyalle €ro Mu3y4YeHMs 3a1a4, pellaeMblX Ha YypOBHE
UHTYUTUBHOTO NIO3HAHMSI, U OIpeIeIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa Hal
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET 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 OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepkarenbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUN
pacrpenensercas HE TOJBKO 10 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHUs Ha YPOBHE CpeIHEro O0IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0yuyeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE T'E€OMETPUUECCKUMHU
MOHATHUSIMU YU HABBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATENIBHO 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 YYEGHOM IIVIAHE

Ha u3ydenue reometpun oTBOAUTCA 2 4aca B Heaenmo B 10 knacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTE NpsAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[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 MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
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 MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. l[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; TPAaBUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
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.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
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
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: ocHOBaHUE U BeplliiHA, 00Opasyroias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb 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, BIHUCAHHAS B MHOTOTPAHHUK, WA 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.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

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

BeKTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM ITPABUII JEUCTBUM C BEKTOPAMM.



[IpsiMmoyroJibHas cucTeMa KOOpAUHAT B pocTpaHcTBe. KoopanHaTel BEKTOpA.
[Ipocreiimme 3amauyn B KOOpAMHATax. Yrojl MexAay Bekropamu. CkanspHoe
IIPOU3BEJCHUE BEKTOPOB. BBIYMCIIEHHE YTIIOB MEXY MPSAMBIMU U ILIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIA METO/I ITPU PEIIEHUU TEOMETPUUECKUX 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 (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

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

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

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

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

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



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;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad 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  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
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 OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

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

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

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

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

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

e TMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHUE IIPOIECCA, a TAKKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

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

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

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
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 CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
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 JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
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:

BJIAJICTh HABBIKAMM [I03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSIMH: TOUYKA, TIPsIMAsi, TUIOCKOCTb.

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

OnepupoBaTh MOHATHSIMHU: TTAPALICTLHOCTh M IEPICHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBath B3aMHOE paCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIH
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHAB MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIIEbI).

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

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

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUAX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYMCIICHUE PACCTOSHUNA MEXKITY IBYMSI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHE YIJIOB  MEXIy
CKPEIIMBAIOIMMMHUCS ~TPSIMBIMHA, MEXKIy TPSIMOM H TUIOCKOCTBIO, MEXIy
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
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 IJIOCKOCTh CUMMETPUU (UTYPBI.

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.

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

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
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: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
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.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
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, HHTEPHOPETUPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALUIO 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, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJIalOT.

[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 PELICHUS] CTEPEOMETPUUYECKHUX
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 OTHOILICHUW U
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 PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10 https://resh.edu.ru/
IT .
5 PSAMBIE U TUIOCKOCTH B IPOCTPAHCTBE ) 12 1 https://resh.edu.ru/
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
IT
3 epHeHHHIfyMpHOCTB HPAMBIX 1 12 https://resh.edu.ru/
IJI0CKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://resh.edu.ru/
5 MHororpanHuk# 11 1 https://resh.edu.ru/
6 OO6BEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru/
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Tena BpameHus 12 https://resh.edu.ru/
OOBEMBI TET 5 https://resh.edu.ru/
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 https://resh.edu.ru/
I1 600
OBTOPEHHE, 000 HIGHIfe, 7 1 https://resh.edu.ru/
CUCTEeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/ Tema ypoka

KoaunuyecTBO 4acoB

Bcer KoHTpoJbHBI
0 e padoThl

IIpakTHYecKkHn
e padoThl

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
pecypcsl

OCHOBHBIC TIOHSTHS
CTEPEOMETPHU:
TOYKa, TIpsMas,
IUIOCKOCT,
POCTPAHCTBO.
[IpaBuna
M300paKeHHS Ha
PHUCYHKAX:
HU300paKEeHHS
IUIOCKOCTEH,
napauIeIbHbBIX
MPSIMBIX (OTPE3KOB),
CepeIUHBI OTpe3Ka

IToasarus:
MepeCeKarIIecs
IUIOCKOCTH,
MepECEKAIINECS
npsiMasi ¥ IIOCKOCTh

ITousTHs:
MepeceKarnmecs
IUIOCKOCTH,
MepECEKAOIINECS
npsiMasi ¥ IIOCKOCTh




3HaKOMCTBO C
MHOTOTpaHHUKAMH,
HN300pakeHUE
MHOTOI'PaHHHKOB Ha
pHCYHKaX, Ha
MPOSKIIMOHHBIX
yeprexax

HauanbHblie cBeneHus
0 KyOe u nmupamue,
HX pa3BEPTKHA U
mozenu. CeueHust
MHOTOTPAaHHUKOB

HavanbHble cBeneHus
0 KyOe u nupamu/e,
UX Pa3BEPTKU U
mozenu. CeueHust
MHOT'OI'PAaHHUKOB

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPHUH U
CJICACTBUA U3 HUX

ITousarue o6
AKCHOMATUYECKOM
MOCTPOCHHUHU
CTEPEOMETPHH:
AKCHOMBI




CTEpPEOMETPUH U
CIIC/ICTBHSI U3 HUX

ITousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUH H
CJIEICTBHS U3 HUX

10

11

ITousarue 06
AKCHOMAaTHUYECKOM
[IOCTPOCHHHU
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPHUH H
CJICACTBUA U3 HUX

Bzaumnuoe
PacCIIOIOKEHUE
MPSIMBIX B
IIPOCTPAHCTBE:
MEepPECEKarOIINECS,
[apajuieIbHbIE U
CKpEIINBAIOIINECS
MpsIMBIE

12

[TapamiensHOCTD
HPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
napaJuleJIbHbIC

https://www.yaklass.ru/



https://www.yaklass.ru/

npsiMbIE B
IIPOCTPAHCTBE;

napauieIbHOCTh TPEX

MMPAMBIX

13

14

[TapamnensHOCTD
MPSIMBIX U
TIJIOCKOCTEH B
IIPOCTPAHCTBE:
[TapamiensHOCTH

HpHMOfI H IIJIOCKOCTHU

Vel ¢
COHaNPaBJICHHBIMH
CTOpOHAMHU

https://www.yaklass.ru/

15

Yron mexny
PSIMBIMHU B
MIPOCTPAHCTBE

16

17

18

19

Yron mexny
PSIMBIMU B
MIPOCTPAHCTBE

ITapaieapHOCTD
IIJIOCKOCTEH:
napajijieibHble
IIJIOCKOCTH
CaoiicTBa
napauIeIbHbIX
IIJIOCKOCTEMN
IIpocreiimne
IIPOCTPAHCTBEHHBIE
¢burypsr Ha

https://www.vaklass.ru/p/geometria/10-klass



https://www.yaklass.ru/
https://www.yaklass.ru/p/geometria/10-klass

TUIOCKOCTH: TETPAdIP,
KyO, mapasiesenure

20
21

IToctpoenue ceuenuit

[TocTpoenue ceuenuit

22

KontponsHas pabora
no teme "[Ipsimble u
IUIOCKOCTH B
MIPOCTPAHCTBE.
[TapamiensHOCTH
MPSIMBIX U
mIockocTein"

23

24

25

[IepnenquKkynsspHOCT
b NIPSAMON 1
IUIOCKOCTH:
NEPIEHIUKYIISIPHBIE
psIMbIE B
IIPOCTPAHCTBE

IIpsimMble
napajuieIbHbIE U
NEePIEHIUKYIISPHBIE K
IIJIOCKOCTH

[Ipsimble
napajuieabHbIE U
NEePIEHIUKYIISPHBIE K
IIJIOCKOCTH

https://www.yaklass.ru/p/geometria/10-

klass/perpendikuliarnost-v-prostranstve-10441

26

[Tpuznax
NEePHEHAUKYISIPHOCTH
IIPSIMOM U INIOCKOCTH

https://www.yaklass.ru/p/geometria/10-

klass/perpendikuliarnost-v-prostranstve-10441



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441

27

[Ipu3nak
NEPIECHIUKYJIAPHOCTU
IIPSIMOM U TUIOCKOCTH

https://www.yaklass.ru/p/geometria/10-

klass/perpendikuliarnost-v-prostranstve-10441

28

Teopema o npsimoit
NEPIEHAUKYISIPHON
IUIOCKOCTH

https://www.yaklass.ru/p/geometria/10-

klass/perpendikuliarnost-v-prostranstve-10441

29

30

31

32

Teopema o npsimMoi
NEePIEHAUKYISIPHON
IJIOCKOCTH

Teopema o npsmoi
NepPHEHANKYISIPHON
IJIOCKOCTH
[lepnenaukymnsp u
HAaKJIOHHBIE:
paccTOsIHUE OT TOUYKHU
JI0 IIJIOCKOCTH,
paccTosiHue OT
psMOM 10
IJIOCKOCTH
[lepnenaukymnsip u
HaKJIOHHBIE:
paccTosiHue OT TOYKU
JI0 TIJIOCKOCTH,
paccTosiHue ot
NpsMOU 110
MJIOCKOCTH

https://www.yaklass.ru/p/geometria/10-

klass/perpendikuliarnost-v-prostranstve-10441

https://www.yaklass.ru/p/geometria/10-

klass/perpendikuliarnost-v-prostranstve-10441

https://resh.edu.ru/subject/lesson/6127/conspect/2215

18/

https://resh.edu.ru/subject/lesson/6127/conspect/2215

18/

33

Ilepnenaukynsap u
HAaKJIOHHBIE:
pacCcTOsIHUE OT TOYKH

https://resh.edu.ru/subject/lesson/6127/conspect/2215

18/



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/

JIO INIOCKOCTH,
paccTostHUE OT
NpsSIMOM 110
IJIOCKOCTH

34

35

36

[Iepnenpukymnsp u
HAKJIOHHBIE:
paccTosiHue OT TOYKU
J10 IIJIOCKOCTH,
paccTosiHue OT
NpsSIMOM 110
IJIOCKOCTH

VYrusl B
IIPOCTPAHCTBE: yTOJI
MEXAy NpsMOH U
IJIOCKOCTBIO
JIByrpaHHsbIi yrou,
JIMHEHHBIN Yol
JBYTPaHHOTO yTja

https://resh.edu.ru/subject/lesson/6127/conspect/2215
18/

https://resh.edu.ru/subject/lesson/6127/conspect/2215
18/

https://resh.edu.ru/subject/lesson/4748/conspect/2080
9/

37

JIByrpaHHsbIi yrou,
JIMHENHBIN yromi
JIBYT'PaHHOI'O yTJIa

https://resh.edu.ru/subject/lesson/4748/conspect/2080
9/

38

[lepnenauKyIsIpHOCT
b IIJIOCKOCTEM:
MpPU3HAK
NEePIEeHIUKYISIPHOCTU
JIBYX IUIOCKOCTEN

39

[lepnenauKyIsIpHOCT
b IIJIOCKOCTEM:
IIPU3HAK



https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/

NepPHEHANKYISIPHOCTH
JIBYX TIJIOCKOCTEH

40

[IepneHquKysspHOCT
b IIJIOCKOCTEH:
MIPU3HAK
NepPHEHANKYISIPHOCTH
JIBYX TIJIOCKOCTEH

41

42

Teopema o Tpéx
MEPIECHINKYISpax
Teopema o Tpéx
NEepPHEHANKYISIPAX

43

Teopema o Tpéx
MEPIICHIUKYIIpax

44

45

KontponsHas pabora
10 TeMaM
"[leprieHIUKYISIPHOC
Th TIPSIMBIX H
IJIOCKOCTEH" 1
"Vrasl Mexay
PSIMBIMU U
IUIOCKOCTSIMMU"

[TonsiTne
MHOT'OTPaHHUKA,
OCHOBHBIE 2JIEMEHTHI
MHOT'OTPaHHUKA,
BBIITYKJIBIE U
HEBBIMYKJIbIE
MHOTOTPAHHUKH;
pa3BEpTKa

https://www.yaklass.ru/p/geometria/10-

klass/parallelepiped-prizma-piramida-obemy-

mnogogrannikov-11037



https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037

MHOI'OrpaHHHUKa

46

[Tpu3ma: n-yroapHas
pU3Ma; TPaH! U
OCHOBAHHUS MTPU3MBI;
npsMasi 1 HakJIOHHAst
npu3Mbl; OOKOBast U
HOJTHAS TIOBEPXHOCTD
HPU3MBI

https://www.yaklass.ru/p/geometria/10-

klass/parallelepiped-prizma-piramida-obemy-

mnogogrannikov-11037

47

[Tapamtenenunen,
IIPSAMOYTOJIBHBIN
napajuieJienunesa u
€ro CBOMCTBa

https://www.yaklass.ru/p/geometria/10-

klass/parallelepiped-prizma-piramida-obemy-

mnogogrannikov-11037

48

49

ITupamupa: n-
yroJpHas paMu/a,
TPaHU U OCHOBAaHHE
UPaMUJIbL; OOKOBast
Y TI0JIHAA
MIOBEPXHOCTh
UpaMUbL;
IIpaBUJIbHASA U
yCeu€HHas nupaMuIa

[IpaBunbHbIE
MHOT'OI'PAHHUKU:
MIOHATHE
IIPaBUIILHOTO
MHOT'OTPaHHUKA;
IIpaBUJIbHAS MIPU3MaA U
IIpaBUJIbHAS
UPAMHAJIA;

https://www.yaklass.ru/p/geometria

https://resh.edu.ru/subject/lesson/4023/conspect/1493

51/



https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria
https://resh.edu.ru/subject/lesson/4023/conspect/149351/
https://resh.edu.ru/subject/lesson/4023/conspect/149351/

50

51

npaBUJIbHAS
TpeyroibHas
nupamMuja u
MPaBWIbHBIN
TeTpa’ap; Kyo
[Ipencrasnenue o
MpaBUJIBLHBIX
MHOTOI'PaHHHUKAX:
OKTasIp, J0JAeKadip U
HUKOCadIP.

Cummerpus B
IPOCTPaHCTBE:!
CUMMETpHUs
OTHOCHUTEJIBHO TOYKHU,
IIPSAMOM, INIOCKOCTH.
ONeMEeHTbI
CUMMETPHH B
nupamMuiax,
napaienenunenax,
IPaBUJIbHBIX
MHOT'OI'paHHHKaX

https://resh.edu.ru/subject/lesson/4023/conspect/1493

51/

52

Brruncnenue
3JIEMEHTOB
MHOTOTPAHHHKOB:
pEOpa, TuaroHanu,
YIJIBI

53

ITromans OOKOBOM
MTOBEPXHOCTH U
MOJTHOM TOBEPXHOCTHU



https://resh.edu.ru/subject/lesson/4023/conspect/149351/
https://resh.edu.ru/subject/lesson/4023/conspect/149351/

IIPSIMOM IIPU3MBI,
IUIOMIA/Ib OCHOBaHUH,
TeopemMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMOI
MPU3MBI

ITnomwans 00x0BOI
MIOBEPXHOCTH U

MIOBEPXHOCTH
NPaBUIHLHON
54 MMpaMU/Ibl, TEOpEeMa 1
0 TIoIaau OOKOBOI
MTOBEPXHOCTH
yCeUEHHOM
TTUPAMHU/TBI
KonTponbnas pabota
55 1o TeMe 1
"MHororpaHHuku"
56 [TonsiTrie 06 06BEMeE 1
57 O06bEM upamMuIbl 1 http://www.math.ru
58 O0BEM UpaMuIbI 1 http://www.math.ru
59 O0BEM TUPaMHUTBI 1 http://www.math.ru
60 O0BEM TUpaMHUTBI 1 http://www.math.ru
61 O0BEM IPU3MBI 1 http://www.math.ru
62 O0BEM npU3MBbI 1 http://www.math.ru
63 OOBEM TTPU3MBI 1 http://www.math.ru
KonTponsHas pabora
64 o TeMe "O0BEMBI 1

MHOTOTPaHHUKOB"



http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/

65

66

IToBTOpEHME,
000011IEHNE
cucTeMaTu3anus
3HaHui. [loctpoenne
CEYEeHU! B
MHOTOI'PAaHHUKE

[ToBTOpEHME,
000011IEHNE
cucTeMaTu3alus
3HaHuM. Beruncienue
pacCTOSIHUM: MEXITY
JBYMsI TOYKaMH, OT
TOYKH J0 NPSIMOH, OT
TOYKH JI0 TJIOCKOCTH,
MEXIY
CKPELIMBAIOIINMUCS
PSIMBIMU

67

Hrorosas
KOHTpOJIbHasI paboTa

68

IToBTOpEHUE,
000011IeH1E
CHCTEMAaTH3aIHs
3HaHuM. Berancnenme
YIJIOB: MEXITY
CKPEILMBAOIIUMHUCS
MPSIMBIMU, MEXTY
IpsIMOH U
IUIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB,




YTJI0B MEXKIY
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68




11 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Cdepa u map: uentp,
paauyc, Iuamerp;
IUIONIA/(b TIOBEPXHOCTH
cdepsl

http://www.pm298.ru/

Bzaumuoe
pacrionioxxenue chepsl u
TUIOCKOCTH;
KacaTeJbHast IIIOCKOCTh
K cdepe; TIomaib
cepsl

http://www.pm298.ru/

N3obpaxenue chepsl,
1apa Ha TIOCKOCTH.
Ceuenus mapa

Hunuuapuueckas
MMOBEPXHOCTb,
oOpasyromue
HWIAHAPAYECKON
MMOBEPXHOCTH, OCh
IWIAHAPAYECKON
MOBEPXHOCTH

http://www.pm?298.ru/

http://www.pm?298.ru/

HunuHap: OCHOBaHUS U
O0KOBas MOBEPXHOCTb,
oOpa3ytomas 1 oChb;
omaab OOKOBOH 1

http://www.pm?298.ru/



http://www.pm298.ru/
http://www.pm298.ru/
http://www.pm298.ru/
http://www.pm298.ru/
http://www.pm298.ru/

IIOJTHOW ITOBEPXHOCTH

10

N3obpaxenune
HUAJTUHIPA HA
mockoctu. Pazséprka
uunuaapa. CedeHus
HUAJTUHIpA
(TUTOCKOCTHIO,
napajuiebHON uiu
MEePIEeHIUKYISIPHON OCH
IUAJTUHIPA)
Konunueckas
MMOBEPXHOCTb,
oOpazyroiue
KOHUYECKOU
MMOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
MMOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIIIMHA, 00pa3yroImas
1 OCb; MJIOIIA/b
OOKOBOW U MOJTHOM
MMOBEPXHOCTH

VY ceu€HHbI KOHYC:
00pa3yroIIre 1 BhICOTA;
OCHOBaHHUA U OOKOBas
MTOBEPXHOCTh

N300parkeHne KoHyca
Ha IUIOCKOCTH.
Pa3BépTka KoHYyCa.

http://www.pm298.ru/

http://www.pm?298.ru/

http://www.pm?298.ru/

http://www.pm?298.ru/



http://www.pm298.ru/
http://www.pm298.ru/
http://www.pm298.ru/
http://www.pm298.ru/

11

12

13

CeueHnust KOHyca
(TUTOCKOCTHIO,
napasuiebHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIAILIEH uepe3
BEPILHHY)
KoMmOunanus ten
BpallleHUs U
MHOTOTPaHHUKOB

MHororpasHuk,
OTHMCAaHHBIN OKOJIO
chepsr; chepa,
BIIMCaHHAas B
MHOTOTPaHHHK WU B
TEJIO BpaIICHUS
ITonsatue 06 o0BEMe.

OCHOBHEBIE CBOMCTBA
00BEMOB Tell

14

O06bEM IHHpA,
KOHyca

http://www.math.ru

15

16

O06bEM mapa u
I0maab chepol
ITomoOHBIE TENA B
MIPOCTPAHCTBE.
CooTHOILIEHUS MEXKTY
IUIOIIAISIMHA
MMOBEPXHOCTEM,
00BEMaMH ITOTOOHBIX

http://www.math.ru



http://www.math.ru/
http://www.math.ru/

TCI

17

18

19

KonTponbHas padota
o teMaM "Tena
BpamieHus" u "OO0beMbl

Ter"

BexTop Ha miockoctu u
B [IPOCTPAHCTBE

Cnoxenue u
BBIYMTaHUE BEKTOPOB

http://festival.1september.ru/articles/subjects/1

http://festival.lseptember.ru/articles/subjects/1

20

21

22

23

24

YMHOKEHUE BEKTOpa Ha
YUCIIO0

Pa3noxxenue Bekropa
o TpEM
HEKOMIUTAaHAPHBIM
BekTopaM. [Ipasuio
napajuienenuneaa

Pemenune 3amay,
CBSI3aHHBIX C
MIPUMEHEHUEM MPABUIT
JEUCTBHUN C BEKTOPAMH

IIpssMoyronbHas
CUCTEMa KOOPJIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3aga4uu B
KOOPJIHMHATAX

Yron mexny
BekTOopaMu. CkansipHOE
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IIPOU3BECHUE
BEKTOPOB

25

26

27

28

29

Brruncienue yrios
MEXK1y IPSMBIMHA 1
IJIOCKOCTSIMU

Koopaunarno-
BEKTOPHBIH METOJI ITPH
perieHnu
T€OMETPUYECKUX 3a]1a4

KonTponbnas pabota
1o teme "BekTopsl u
KOOpPJUHATHI B
npocrpaHcrae”

IToBTOpEHUE,
o0o01ieHue u
cucTeMaTu3anus
3HaHuil. OCHOBHBIE
¢burypsl, GpakTsl,
TEOpEMBI Kypca
TUTAHUMETPUHT

IToBTOpEHME,
o0o01ieHue u
CUCTEeMaTU3alUs
3HaHUN. OCHOBHBIE
¢burypsl, GpakTsl,
TEOpEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEHME,
0000111eHE U




CHCTEMAaTH3aIUs
3HaHul. 3agaun
IJITAHUMETPUHU U
METO/bI UX PEIICHUS

31

32

33

IToBTOpEHME,
0000111eHHE 1
CHCTeMaTH3amus
3HaHUH. 3agaun
IJIAHUMETPUU U
METO/Ibl UX PEIICHUS

[ToBTOpEHHUE,
0000111eHUE U
CHCTEMAaTHU3aLH
3HaHui. OCHOBHBIE
¢burypsl, GhakThl,
TEOpEeMBI Kypca
CTEPEOMETPUH

HToroBast KOHTpOJIbHAS
pabota

34

IToBTOpEHME,
000011IecHNE U
CHCTEMAaTH3alHs
3HAaHUH

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., bByty3os B.®., Kagomues C.b. u

npyrue, AkinonepHoe oomectBo «M3narenscTBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
['eomerpusi. [Toypounsie pa3pabotku. 10—11 knaccsl : yued. nocodue amns

obmeoopazosar. opranuzanuii / C. M. Caaksn, B. @. byty30B. — M. :

[Ipocsemenne, 2017. — 2-e uza., nepepad. — 232 c. : wi. (MI'Y — mikoie). —
ISBN 978-5-09-043092-0.

Meronnueckue pekomennanuu K yueouuky JI.C. Aranacsn, B.®. byty3os, C.b.

Kagomues u ap

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.yaklass.ru/
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