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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W HACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllUXCsl, a TaKKe KauyeCTB MBIIUJICHUSI, HEOOXOAMMBIX JUIsl aJanTaliyd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU

oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,
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SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HUHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,

3



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUsl, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoOBHbBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CpEHEro 00IIero ooOpa3oBaHHs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3zyuenue reometpun oTBoauTCS 2 yaca B Henemto B 10 kinacce u 2 yaca B
Hezaento B 11 kiacce, Bcero 3a Ba roga o0yueHnus - 1 yueOHBIX daca.
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COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPAMBIE B MPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTtei. [lpocTeiline mnpocTpaHCTBEHHbIE (PUIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 10  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuka. [Ipusma: N-yronpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MIOJIHAs IIOBEPXHOCTh ITPU3MBL. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI;, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUJIBI; IPaBUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MHUpPaMHUAA W PaBHIbHBINA
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETpUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJILHBIX MHOTOIPAaHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH NPABMWILHON MHUPAMUJIBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

[Hunuaapuueckas MOBEPXHOCTD, oOpasyroiue MATUHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMoOBepXHOCTU. [lwnmHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
TTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCTU. KoHyC: OCHOBaHUE U BepIIMHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3sylolue 1 BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETP; IJIOMIAAb MOBEPXHOCTU C(hEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl MIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanun Tem BpalleHWs] W  MHOTOTPAHHUKOB. MHOTOTPaHHWK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAHMIO M TPOXOJAIIEE Yepe3 BEPIIUHY), CEUCHUS
niapa.



BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha m10CKOCTH U B pocTpaHcTBE. CIOKEHHE U BEIUUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha YUCIo. Pa3znoxkeHne BeKTopa 1o TpEM HEKOMILIaHAPHBIM
BekTopam. [IpaBuino napauenenunena. Pemenue 3a1ad, CBSI3aHHBIX C
MIPUMEHEHUEM TTPABUII JEUCTBUI ¢ BeKTOpamu. [IpsMoyronpHas cucrtema
KOOpJHHAT B npocTtpancTBe. Koopaunartel Bektopa. [Ipocreimue 3anaun B
KOOpJIMHATax. YToJ Mexay BekTopamu. CKaasipHOE MPOU3BEIECHUE BEKTOPOB.
Brluncienne yrioB MeXAy NpSAMbIMHU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIIM
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOrPaMMbl y4E€OHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yHTCS:

I'paknanckoe BocnMTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIMU O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
IpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHHEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSMU 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IpakTaHCKON UICHTUYHOCTH, YBOKCHUS K
IIPOLIIOMY Y HACTOAILIEMY POCCUMCKOW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLLICHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUKMCKON MATEMaTUYECKOW IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUW B JIPYrUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOWMYHUBOTO OyMYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PELIEHNH, pacCyXIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6e30macHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (30pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUSIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpynoBoe BocniuTanue:
TOTOBHOCTBIO K TpYyIy, OCO3HAHMEM ILIEHHOCTU TPYAOJII00Us; HMHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpIIAaThb OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccmrt W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OO0pa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

JIKOJIOTMYECKOoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DIKOJOTHYCCKON KYyJIbTYpbl, TOHUMAHHEM BIIVSHHSI
COI[MATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa dSKOJOTUYECKHX MpoOJieM;
OpUEHTallMeld Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelIeHUsl 3aj1ad B
00JaCTH  OKpY)KAIOMICH Ccpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEeH Cpeibl.

LleHHOCTH HAYYHOI0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM MPAKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUeCKOW JesATebHOCTU, JTaroB €&
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHs [MBUIN3AINAW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KyJIbTYpOW KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO JIEATebHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHUS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MareMaTHuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00eCneuU8arOm
Gdopmuposarue 6a3z08bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE



Memo008  NO3HAHUS  OKpYJHcanowe2o  Mupa,  HpuMeHeHue  JIOSUYeCKUX,
UCCIe008ameNbCKUX onepayuli, ymeHull pabomams ¢ ungopmayueti).
Bba3oBnle JJornueckue JelicTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIECTBEHHbIEC IPU3HAKN MAaTEMaTHYECKUX
OOBEKTOB, IMOHATHI, OTHOUIEHMH MEXAYy HOHATUAMHU; (POPMYIHPOBATH
ONpENENCHUs] MOHATUM; YCTAaHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
IPOBOMMOI0 aHAJIN3a;

BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CYKJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacCTHbIE U OOIIME;
YCIIOBHBIE; BBISBISATH MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U U
npoTuBopeursi B (paKkTaxX, AAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemjaraTb  KpUTEPUM U BBIABICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HCIIOJI30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOATENILHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh crnoco0 pemnieHus ydyeOHOW 3amauu (CpaBHHUBATh HECKOJIBKO
BapMAaHTOB pelIeHMs, BbBIOMpaTh Hauboyiee MNOAXOASIUNA C YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBblie ucciienoBarejbLCcKue 1eCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIENIOBATEIbCKUA MHCTPYMEHT IMO3HAHMUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJIUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCcKOro
O0OBEKTa, SBJICHMS, TMPOLECCa, BBISBICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IpOIEcca, a TaKXKE BBIABUIATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.



Pabora ¢ undopmanmeii:

2)

BBISIBJIATH AepUINUTH MHPOPMAINH, JTAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI PELICHUS 3a/1a4u;
BbIOMpaTh  MHGPOpPMALMI0O W3  MCTOYHUKOB  Pa3jM4YHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,
CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPECTABIATH €€ B Pa3IMYHBIX Popmax,
WLTIOCTPUPOBATH IpapuuecKH;
OLICHMBATh HaAEKHOCTD UH(pOpMaIIH o CaMOCTOSATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

Yuueepcanonvie  KomMmynuxamuenwvle Oeucmeus, obecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVUATOUWUXCAL.
OO01menue:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBHSIMHU | TICJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOO
TOYKY 3pCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a9i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYK/1aeMOM TEMBI,
poOJIeMBbI, perIacMoi 3a/1auu, BHICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTUX
YYaCTHHKOB JHaiora, OOHApYXUBAaTh pa3Indue W CXOJCTBO TO3WIINN; B
KOpPpEeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTaBIATh  pPE3yJbTaThl  pEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMH U OCOOCHHOCTEH ayAuTOPHH.

CorpyaHu4ecTBo:

3)

MOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboTh (00CYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UICHAMHW KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOCTO BKJaJa B OOIIMH MPOIYKT MO KPUTCPHUSM,
chOpMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

qbopmupoeaHue CMbBLCII0BbLX YCNIAHOBOK U HCUZHEHHBLIX HABbLIKOB JIUYHOCMU.
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Camoopranusanus:

e COCTaBJIATH ILJIAH, AJITOPUTM PEUIECHUS 3a]]a4H, BEIOMPATh CIOCOO pelIeHUs
C YU4E€TOM UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C YUETOM HOBOU
nHpopmMaruu.

CaMOKOHTPOJIb:

e BIIQJIECTh HaBbIKAMU TIO3HABATEJIbHOM pediieKcu Kak OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M
pe3yJibTara peleHusl MaTEMAaTHYECKOM 3a/1a4u;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUH
3a7la4l, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOATENBbCTB, JAaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHSTH
MPUYUHBI JTIOCTHKEHHSI WIM HEJIOCTHKECHHS PE3yJIbTaTOB AECATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, MIPAMas, INIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CJEACTBUSI M3 HUX MPU PELICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUSMHU: MAPATIICTBHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX
U TTIOCKOCTEHM.

KnaccupunmpoBath B3aMMHOE PACHOJIOKEHHUE TPSMBIX M IIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh TMOHSATUSIMU: ABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YTJa,
pedpo JBYrpaHHOIO yIJIa; JUHEWHBIM YTroJI JIBYTPAHHOIO yIJa; IrpajaycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKIIbIN
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHUpaMuia; MpU3Ma,
MPSIMOYTOJIBHBIN TapaJijIeNIeTUIe T, KyO).

KnaccugumupopaThb MHOTOT'PaHHUKH, BBEIOMpast OCHOBaHUS TUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, IPaBUJIbHbBIC
MHOTOTPaHHUKH; MPSAMbIE U HAKJIOHHBIE TPU3MBbI, TTapajlIeIICUICbI).

OrnepupoBaTh MOHATUSAMU: CEKYIIasi MJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.
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OOBSICHATH NPUHLMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOJIB3YSI METO/, CJIE0B.

CrpouTh c€Y€HUS MHOTOIPAHHHKOB METOJOM  CIIE€JOB, BBIIIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTE)KH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUT
CBEpPXY, COOKY, CHH3Y.

Pemarp 3a1aun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QNrOpUTMaM, NPUMEHSSI W3BECTHBIC AHAIMTUYECKAE METOABI NPHU PEIICHUH
CTAHJAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUU MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNPSAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS NTPSMBIMU.

Pemarp 3a1aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QNTOPUTMAaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI MPHU PEIICHUHU
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 HAa  BBIYMCJIEHUE YIJIOB  MEXIY
CKPEIMBAIOIIMMUCSA TPAMBIMH, MEXIYy IPsSAMOM M  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boruucnsate 00bEMBI U TIIOIIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMyaa) ¢ OpuMeHeHueM (OpMyJ; BBIUMCIATH COOTHOUIEHUS MEXIY
IIOLIAASIMU TOBEPXHOCTEHN, 00BEMaMHU NTOT0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypaxX, MPEICTABIECHHYIO HAa YepTekax U
PUCYHKAX.

[TpumensTh TeomeTpuueckue (HakThl i PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaMTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKW3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W TPUMEHATh HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW MPOOJIEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
MCITI0JIb30BAaHUEM T€OMETPUUYECKUX MOHITUIN U TeopeM, annapara aareOpsbl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMUH.
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11 KIIACC

OnepupoBaTh MNOHATUSIMHU: LUJIUHAPUYECKAs IOBEPXHOCTh, OO0pa3yroliue
IMWIMHIPUYECKON  MOBEPXHOCTH;  IIWIMHADP;  KOHWYECKas  IMOBEPXHOCTH,
oOpa3yrolrue KOHMIECKOH TOBEPXHOCTH, KOHYC; ceprueckasi TOBEPXHOCTb.

Pacro3naBaTh Tena BpamieHus (IMIHHIP, KOHYC, cdhepa U mmiap).

OOBIICHATH CLIOCOOBI MOTYUYEHUS TE BPAILICHUS.

KnaccuduimpoBaTs B3aMMHOE pacofioKeHUE CPephl U MIIOCKOCTH.

OnepupoBaTh MOHSATUSMU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CerMEHTA; IIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI M IJIOMIQMM  TOBEPXHOCTEM  Tel  BpalleHWUs,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHATHSMH: MHOTOTPAaHHUK, BIIMCAHHBIK B chepy #
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEIO
BpaIcHUs.

BBIYUCHIATE COOTHOIICHUSI MEXIY IUIOMAIASIMU MOBEPXHOCTEH U 00bEMaMU
MO00HBIX TE.

N300pakath m3ydaemple (QUTYpBl OT PYKH M C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BhITIOTHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3BnekaTh, WHTEPIPETHUPOBATH M MpeoOpa3oBbIBaTh HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B MIPOCTPAHCTBE.

BhITIONHATS  IEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB W
YMHOKCHHSI BEKTOPA Ha YUCII0, OOBICHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJIalOT.

[TpumeHsTh TpaBUIIO MapauIeIenuneaa.

OnepupoBaTh MOHATHIMH: JEKAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP,
MOIYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YroJ MEXKIY
BEKTOpPaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIC 1 KOMIUIAHAPHBIE
BEKTOPBHI.

HaxonuTbe cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOpA HA YHCIIO, YTOJl MEKITY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHUE, pPACKIaIbIBaTh BEKTOp TO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TNIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.
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[TpumensaTy reomeTpuueckue (HaKThl Ui PEUICHHs CTePEOMETPUUECKUX
3a]a4, MPEANOaraloluX HECKOJIBKO IIaroB PELICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemate mpocreiilue reoMeTpudeckre 3aqauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METO/IA.

Pemarp 3amaunm Ha JOKa3aTENIbCTBO MAaTEMAaTHYECKHMX OTHOIICHUN U
HAX0XKJIEHHWE TeOMETPUUECKUX BEJIMUMH MO 00pa3laM WiIH alrOpuT™MaM, MPUMEHSS
U3BECTHBIC METOJIbI IIPH PELICHUN CTAaHJAPTHBIX MaTEMaTHYECKUX 3ajad.

[lpuMeHsTsr TpoCTEHIIME TPOTpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUIECKUX 3a/1a.

[TpuBoaUTH TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOaE U
KU3HHU, paclio3HABATh MPOSBJICHUE 3aKOHOB TEOMETPHUHU B UCKYCCTBE.

[TpyuMeHsTh MOJIyYeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATh pPEaJbHBIC
CUTyalldd U TNPUMEHATh M3y4YCHHbIC TMOHATUS B IPOLECCE IOUCKA PELICHMUS
MaTeMaTHUeCKd C(HOPMYIHPOBAHHONW TMPOOJIEMBbI, MOJAETUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBAaTh IOCTPOCHHBIE MOJACIH C
MCIIOJIb30BaHUEM T€OMETPUUIECKUX MMOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
PAKTUYECKUE 3a]1a4M, CBA3aHHbIC C HAXOKJCHHUEM I€OMETPUUECKHUX BEIHUYHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounvecTBO yacoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 10 1
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 HepHeHHI/IISYJIFIpHOCTI) MPSIMBIX H 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne HA3BAHUE PA3JIEJIA
/11 2
= =
Q o A
3 2 5
=) a Lg
g %
g o
o
1. | [ToBTOpeHUE 4 1
2. | Hunmunmp, KOHYyC U mIap. 16 1
3. | O0BEMEI TeII. 18 2
4. | BeKkTopsl B MPOCTPAHCTBE 6 -
5. | Mertoa koopauHAT B TPOCTPAHCTRBE. 15 1
6. | O6o6maromee moBTopeHue. Penenne 9 1
3a/ad.
OBIIEE KOJIMYECTBO YACOB I10 68 6

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

MOCTPOCHUHN CTCPEOMECTPUN: AKCUOMBI

Kosun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Koutpoaphbie  Ipakruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
1 [IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
M300paxeHusl MII0CKOCTEH, MapaljieIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) [TonsTHS: nEepecekarolecs MI0CKOCTH, 1
nepeceKaroIuecs npsmas 1 miockocTb
3 [TonsATHS: nEepecekarolecs MIOCKOCTH, 1
nepeceKaroIuecs npsimast v IIocKoCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,
4 n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKAX
HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
5 ux pa3BépTku U mozenu. CedeHus 1
MHOTOTPaHHHKOB
HauanbHble cBeieHus 0 Ky0e u nupamue,
6 ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHHKOB
7 Bxognasg quarHoctuka 1 1
8 [TonsiTre 06 akCHOMATHYECKOM 1
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CTEPEOMETPUH U CIIEICTBUSA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH H CIEJCTBHUS U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM

10 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBHS U3 HUX
B3aumnoe pacronoxeHue npsiMbix B

1 MIPOCTPAHCTBE: MepeceKaromecs,
napaJuleNibHbIe U CKPEIIUBAIOIINECs
npsIMbIe
[TapannenbHOCTh IPSMBIX M IUIOCKOCTEH B

12 MIPOCTPAHCTBE: MapauIeNbHBIC MIPSIMbIC B
MIPOCTPAHCTBE; MapaUIeNbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh IPSMBIX M IUIOCKOCTEH B

13 npoctpancTse: [lapamiensHOCT PSMON 1
IUIOCKOCTH

14 VYrusl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE

16 Yron MexIy NpsSMbIMU B TIPOCTPAHCTBE

17 [TapannenbsHOCTh MIIOCKOCTEMN:
napasesbHble TIOCKOCTH

18 CBolicTBa mapauieNIbHBIX ITOCKOCTEMN
[Ipocteiitme npocTpaHCTBEHHBIE PUTYPHI

19 Ha TUIOCKOCTH: TETPadp, KyO,

napaiCICIIUIIC
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20

IToctpoenue ceuenuit

21 [TocTpoenue ceueHuit
KonTpomnpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannenbHOCTh NPAMBIX U IUIOCKOCTEHR"
[IepnieHIUKYIAPHOCTD NPAMOU U

23 IUIOCKOCTH: TIEPIICHINKYIISIPHBIE TIPSMBIC B
IIPOCTPAHCTBE

24 [Ipsimble napasenbHble U
NEPIEHAUKYJISIPHBIE K IITIOCKOCTH

o5 ITpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepnesauKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

28 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IIJIOCKOCTH

29 Teopema o0 psIMOM NEPIIEHANKYISIPHON
IIJIOCKOCTH

30 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIIPHOU
IIJIOCKOCTH
[TepieHAUKYIAp M HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

39 IlepneHauKyIsip ¥ HAKJIOHHBIE: PACCTOSHHE

OT TOYKHU O INIOCKOCTH, paACCTOAHUC OT
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IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOI MEKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia
[IepnieHAMKYIAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIEHANKYISIPHOCTH JBYX
IJIOCKOCTEN
[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MpU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEN

41 TeopeMa 0 TpEX nepHeHANKYIApax

42 Teopema o Tpéx nepneHAUKYIIpax

43 TeopeMa 0 TpEX nmepneHAUKYIApax

44 KonTponbhas paboTa no remam

"TlepnieHIUKYJISPHOCTD MPSIMBIX U
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wiockocTe" u "Vl MexAy OpSMbIMU U
IUIOCKOCTSAMU"

45

[IoHATHE MHOTOIrpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOI'OI'PAaHHHUKA

46

47

48

[Tpusma: nN-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS MIPU3MBI; TIpsiMasi U HAKJIOHHAs
MIPU3MBI;, OOKOBAsI U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienue/ U ero CBolcTBa
[Tupamuna: N-yronpHas nupamuia, TpaHy u
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJTHAS
MOBEPXHOCTh MTUPAMU/IBL; TPABIIIbHAS U
yceuéHHasi TupaMuIa

49

50

HpaBI/IJ'II)HI)IG MHOFOl”paHHI/IKI/II IIOHATHUC
MPaBUIILHOTO MHOTOIPAHHMKA; TpaBUJIbHAS
MpU3Ma U MpaBUJIbHASA MUPAMU/JIA;
MpaBUJIbHAs TPEYroJIbHAS MUPAMUIA U
MPAaBUIIBHBIN TeTpadip; KyO
IIpencraBnenre o mpaBUIbHBIX
MHOTOIPAaHHUKAX: OKTa’dAp, A0JAEKAdIPp U
MUKOCa3Ip.

51

CummeTpus B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIIBHO TOYKH, MPSAMOM, TNIOCKOCTH.
DNeMEeHTbl CUMMETPUH B MUpaMuax,
napajuieienuneax, paBuIbHbIX
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MHOTI'OIrpaHHHUKax

Brrancienue 351eMeHTOB MHOI'OI'paHHUKOB:

52 . 1
p€6pa, TuaroHanu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 MMOBEPXHOCTHU MPSMOM MPU3MBI, IIOIIA]Tb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTH MPSMOM MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MTOBEPXHOCTH MPaBUILHOM IMHUPAMMU/IBI, 1
TeopemMa O IUIOMAIu OOKOBOM MMOBEPXHOCTH
yCeu€HHOM MUpaMUIbI
55 KonTtponpsHas pabora o Teme 1
"MHororpaHHuku"
56 ITousitue 06 00BEME 1
57 O0BEM TUpaMu bl 1
58 O0BEM mupamMuIbI 1
59 O0BEM TUpaMHuIbI 1
60 O0BEM mupamMuIbI 1
61 O06BEM npu3MBbI 1
62 O0BEM TTPU3MBI 1
63 O06BEM npu3MBbI 1
64 KonTponbHas pabora no Teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHS
65 3HaHui. [locTpoeHue ceueHuit B 1
MHOTOTPaHHHKE
66 [ToBTOpeHue, 0600IIeHNEe CHCTEMATHU3AIIHS 1
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3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH 0 IPSAMOH, OT
TOYKH JI0 IIIOCKOCTHU, MEXKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU

67 Wrorosas KoHTpoJBbHAS paboTa

[ToBTOpEHME, 0000IIIEHNE CUCTEMATU3AIIHS
3HaHUW. BeIuKcClieHUE yIII0B: MEXIY

68 CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXKITY
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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HOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
MNe n\n Haumenoeanue memot Kon-60 Koumponvnwvie | /lama uzyuenusn
uacoe pabomut
Iloemopenue (4u)
1. AKCHOMBI CTEPEOMETPUH, CIEACTBUSA U3 HUX, 1
pUMEHEHHE B PEIICHUH 3a]1a4.
2. [TapamienbHOCTb MPSMBIX, PSMOM U TIOCKOCTH, 1
IIJIOCKOCTEM.
3. [leprieHIUKYIAPHOCTD MPSIMBIX, IPSMOU U TIIOCKOCTH, 1
IIJIOCKOCTEM.
4. Bxoonaa konmponvnas paboma 1
I'nasa \N. Hununop, konyc, wap 16u
D. [TonsiTve nuaMHIpa 1
6-7. [Tnomanp MOBEpXHOCTH IMIIMHAPA 2
8. IlonsiTue KoHyca 1
9-10. | [Mnomaap MOBEPXHOCTH KOHYCA 2
11. VYceuennslil konyc. [1no1mane moBepxHocTr 1
YCEYEHHOI0 KOHYyca
12. [Tonsitue cheprl u mapa. Bzaumuoe pacnosioxxeHue 1
cdepsl U MITIOCKOCTH
13. KacarenbHast miiockocTs K cepe 1
14. [Tnomans chepsl u mapa 1
15. B3anMHoe pacnonoxenue cepsl U npsMoin 1
16. Cdepa, BnucanHasi B IUJIMHAPUYECKYIO U KOHUYECKYIO 1
OBEPXHOCTh
17. CedeHus IIIMHAPHYECKON MOBEPXHOCTH 1
18. CedeHns] KOHMYECKOW MOBEPXHOCTH 1
19. Permenue 3agad Ha HaxXoKACHUE IIJIONIaAeH 1

MOBEPXHOCTEH IWIMHAPA, KOHYCa U I1apa
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20.

Koumponvnasa paooma Ne 1 no meme «l{ununop,
KOHYC, wapy

I'nasa \. Ob6vemot men 18u
21. [TonsiTne o6emMa 1
22. O0beM NpsIMOYTOJILHOTO Mapajuieenunesa 1
23. Pemrenue 3a1a4 Ha HaX0XKIEHUST 00BLEMA 1
napajuiejenumneaa
24, O06beM MpsIMOii TPU3MBI 1
25. O0BeM uIMHApA 1
26. Pemenue 3anay Ha HaxoxAeHUE 00beMa NPAMOIt 1
PU3MBI U IIIHHIPA
27. Boruncnenne 06beMOB TeJl ¢ TOMOIIbIO 1
OTpeIeIEHHOr0 MHTEerpaia
28. O0beM HAKIIOHHOUN MPU3MBI 1
29. O06beM nupamMuibl 1
30. Pemenue 3amay o reme «O0bEM MUPAMHUIBI» 1
31 O6beM KoHyca 1
32 Pemenue 3anay no teme «O6beM KOHYCa» 1
33. O06wem mapa 1
34. O0BeM 1apoBOro CErMEHTa, AapOBOroO CIIOS U 1
IapOBOT'0 CEKTOpa
35. Pemenue 3a1a4 Ha MHOTOIpaHHUKU 1
[IWIAH]IP, KOHYC U TI1ap
36-37 | Pemenue 3amau mo teme «O0beM 11apa u MIIOMIATb 1
chepb»
38. Konumponvnas paboma Ne 2 no meme «Qovemvl meny
I'naea /1. Bekmopul 6 npocmpancmee 6u
39. [TonsiTrie BekTOpa. PaBeHCTBO BEKTOPOB 1
40. CnoxeHue U BbluUTaHue BEKTOpoB. CyMma 1

HCCKOJIBKHUX BCKTOPOB
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41, YMHOkKEHHE BEKTOpa Ha YHUCIIO 1
42. Komnnanapueie BekTopsl. [IpaBuiio nmapanienenunena 1
43 Pa3nosxeHne BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM 1
BEKTOpaM
44, 3auem no meme «Bexmopul 6 npocmpancmaee)
I'nasa V1. Memoo koopounam 6 npocmpancmeae. 154
Heuscenusn
45 [IpssMmoyrosbHas cucTeMa KOOPJIMHAT B POCTPAHCTBE. 1
Koopaunatsl BekTopa
46. CBsi3b MEX1y KOOPJIMHATAMU BEKTOPOB U 1
KOOpJMHATAMU TOYEK.
47-48. | IlpocTeiimme 3a1a4u B KOOpAMHATAX 2
49, YpaBuenue chepbl 1
50. Yron Mex 1y BEKTOpamu 1
51-52. | CkanspHoe npou3BeieHNE BEKTOPOB 2
53-54. | BeluncieHue yrioB Mexay NpsMbIMHU U IIJIOCKOCTSIMU 2
55 IlenTpanpHas 1 oceBasi CHAMMETpUS 1
56. 3epKajibHasi CAMMETPUS 1
57. ITapajutenbHBIN IEPEHOC 1
58 Pemenue 3agau no reme: «MeToa KoopIMHAT B 1
MIPOCTPAHCTBEY
59. Koumponsnan paboma Ne 3 no meme «Memoo
KOOpOunam 6 npocmpancmee»
O06o011aro1Iee TOBTOPEHHE 11u
60. [TorTOpenwue mo Teme: «TpeyroTbHUKI 1
61. IToBTOpenue no teme: «YeTbIpexXyroabHUKI 1
62. IToBTopenue no teme: «llapannenbHbie IpsMbIE) 1
63. [TorTOpenwe 1Mo Teme: «COOTHOIICHUST MEXKTY 1
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CTOPOHAMH U YIJIaMH TPEYTOJbHUKA)

64. Hmozosan konmponwvnasn paboma

65. [ToBTOpenue no teme: «lLnomamu puryp» 1

66. [ToBTopenue mo teme: «OKPYKHOCTBY, «JlnHa 1
OKPY’KHOCTH M IUIOIIAJb KpyTray

67. IToBTOpenue no reme: «MHOTOIrpaHHUKN 1
Pemienue 3a1a4 Ha MHOTOTPaHHUKHU.

68. [Toropenue no teme: «umunapy, «Konyc, map 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68u
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