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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB paspaborana Ha ocHoBe ®DPII mo reomerpuu,
denepaqbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHETO
obmero oOpa3zoBaHusi, B cooTBeTcTBUM C TpeboBanusimu DOIl, ¢ yuérom
COBPEMEHHBIX MHPOBBIX TpEOOBaHUM, NPEABABISIEMBIX K MaTEMaTUYECKOMY
o0pa30BaHUIO, U TPAAULIMA POCCUICKOTO OOpa3oBaHusd. Peanuzanus mporpammbl
o0ecIeuynBaeT OBJIAJICHUE KIIOYEBBIMU KOMIIETEHIIUSIMU, COCTABJISIONMMUA OCHOBY
JUIS ~ CaMOpa3BUTUA W HENPEpbIBHOTO  00pa3oBaHUs,  LEJIOCTHOCTD
OOIIEKYJTbTYPHOTO, JIMYHOCTHOTO M I[O3HABATEJBHOTO PAa3BUTHS JTUYHOCTH
oOydJarommxcs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METAlpPEIMETHBIX W
MPEAMETHBIX PE3yJIbTaTOB OOYyYCHHSI TE€OMETPHUU B HAIPABJICHHH JIMYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJIBHON MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YUCHUS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TCOMETPUUYCCKUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO W HACATBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUW M TPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PECHUS
yYalIUXCs, a TaKKe KauyeCTB MBIIUICHUSA, HEOOXOMMMBIX ISl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBisieTCS OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MeIUIeHWe, (HOPMUPYEMOE TPH HM3YYCHHH OO0yYarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHUH M IIOCTPOCHHH IIETIOYKH JIOTUYECKHUX YTBEPIKICHUN
B XOJI¢ pCIUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUMOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYMIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeTbHOCTH uenoBeka. OpHEeHTalus 4YellOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO TO3HAHUS W aKTHUBHOTO
npeoOpazoBaHuss  JAeWCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU



oOpazamMu OOBENUHSICT pa3HbIe BUALI y4EOHONW H TPYIOBOW JEATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHANTBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcst  4yepe3  OOeCleYeHHe  BO3MOXKHOCTH  MpUOOpeTeHuss o
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YCHA MJIs
OOy4YaroIIMXCcs CPEHEHN IIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKHE YMEHHS, CBSI3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO OoJjee
ri1yOOKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TI€OMETPUYECKHX
3HaHUAX B IPOPECCHOHATBHOM JEATEIbHOCTH.

JlocTHkeHHe 1€  OCBOEHHS MpPOrpaMMbl OOECIIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0M ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3HU C OKPYKAIOLUIIM MUPOM;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJEINAX, TO3BOJISIONIUX OMUCHIBATDH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHue yMEHHsI pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peasbHOM MHpPE MHOTOTPAHHHUKH M TeJa BPaICHHUS,

e OBJIAJICHUE METOJIAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJICHUE  QJITOPUTMAMHU  PEIIEHUS  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCcykJIeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ad C
MPAKTUYECKUM COJICP’KaHUEM;



e pa3BuTHE UHTEIJICKTyallbHBIX ~ U TBOPYECKUX  CIIOCOOHOCTEM
oOy4aromuxcs, TMO3HABATEIbHON  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
FEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN aImapar Juisl PElIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATH U OLICHUBATH IOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpENeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3a NPOBOAUTCA C ONOpPOM Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsisMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensercas He TOJBKO M0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILIEE MPEAMETHBIM peE3ysbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOy4arolUuXcs, pacuIupsis U
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yuenue reomerpun orBoauTcs 2 yaca B Henento B 10 kimacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX daca.

COJEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMeTpuu. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM IOCTPOECHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
NapajulelibHble W CKpemmBarommecs npsamele. [lapauiensHOCTh NpsAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MapaJuIeIbBHOCTh TPEX MPAMBIX; MNAPAIUIEIBHOCTh NPSIMOM M IJIOCKOCTU. YTJIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YroJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPa3Ip, KyO, MapajljiesIeuIe]; IOCTPOSHUE CEUEHUIA.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHOW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYTPAaHHBIM  yroJl, JIMHEHMHBIA Yroa JBYTPaHHOTO  yTJa.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: MPU3HAK  MEPIECHIUKYJSIPHOCTH  JABYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; NMpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes; U ero csoucrsa. I[lupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMUbI; IPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWJIbHAS NHPAaMHUA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUIIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.



CummMmeTpust B OPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETpUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUWIbHBIX MHOTOTPAHHHUKAX.

BrluncneHne 93J€MEHTOB MHOTOTPaHHUKOB: péOpa, AuaroHaliv, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIBI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MUPAMUJIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KIIACC

Tena Bpamenust

[Hunuaapuueckas MOBEPXHOCTD, oOpasyroiue AJIUHAPUYECKON
MOBEPXHOCTH, OCh IWIMHJIPUYECKON TmoBepxHOCTH. [lunuHap: ocHOBaHusS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
TTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: oOCHOBaHUWE 1 BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMIQh OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yroIniue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETP; IJIOMIAAb MOBEPXHOCTU C(hEpHI.
B3auMHoe pacnonoxxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI0IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanuun Tem BpalleHWs W  MHOTOTPAaHHUKOB. MHOTOTPAaHHWK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

[Tonsarue 06 06bEMe. OcHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OObEM MWIMHApPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenuss mwiMHApa (MapaJUIEIbHO M MEPIEHAMKYISIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE



BekTop Ha miockocTH U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kciio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWwil JAeUCTBUM ¢ BekTopaMu. llpsimoyronpHas cucrtema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3amaun B
KOOpJIMHATax. YToa Mex1y Bekropamu. CKalsipHOE NPOU3BEIECHHUE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KoOpAnHATHO-BEKTOPHBIM
METO/1 TP PEIICHUH T€OMETPUUYECKUX 3a]1aY.

IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yrTCS:

I'paknanckoe BocnMTaHUe:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOr0 OOIIECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMUKHU.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIETo.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIEeHU;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCMUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MAaTeMaTHYeCKUE 3HAHUS B
WHTEpecax 370pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS



K CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U

OT/bIXa, peryJspHas (dusnueckas aKTUBHOCTB); buznyeckoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN
JEATEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTbIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

IKOJOrHYeCKOe BOCIMTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHHUS
COLMAIBHO-?)KOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPUEHTALIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW IS PEIIeHUs 3aJ1ad B
0o0JaCTH  OKpYy)Karomiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCIICICTBUU JUJISL OKPY’KAIOLIEN CPEBI.

[leHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM  MPaKTHKW, T[OHUMaHHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIIbHOCTH, HTAaroB €€
Pa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KaK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYILECTBIATHh MPOEKTHYI) M HMCCIEHOBATEIBCKYIO JAESTEIbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHbIle Pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«MareMaTHuka XapaKTEPU3yIOTCS OBJIaJICHHEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEDCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuuseepcanrvmvie  nozmasamenvhvie  Oelicmeus, — 0becneyusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaOwWuUxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
Uccne008amenbeKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble JJoruyeckue 1eMcTBUSA:



BBISIBIIAATh M XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKN MAaTEeMAaTHUECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIHPOBATH
OTIpEICICHUS]  TOHSATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBaHUA Uil OOOOIICHUS W CpaBHEHHUSA, KPUTEPHUH
MPOBOJIMMOTI0 aHAJTN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMaTHMYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemyaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;
IPOBONUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTHIECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Ccroco0 perieHus: yuyeOHO# 3ajauu (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble ucciienoBarejbLCcKue 1eCTBUA:

MCITIOJIb30BaTh BOTPOCKHI KaK MCCIIENOBATEIHCKUM WHCTPYMEHT TO3HAHMS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITHIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
o0BeKTa, SBJICHHS, TPOIECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXKITY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPA3BUTHE TPOIlecca, a TaKKe BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

BBIABJISITH I[GCI)I/II_II/ITBI HH(bOpMaL[I/II/I, JaHHBIX, HGO6XOI[I/IMBIX JJIA OTBECTA
Ha BOIIPOC U AJIA pCHICHU 3a1a4H,



e BbIOMpaTh WH(POpPMANIUIO W3  HWCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHATM3UPOBAaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B (POPM IIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, PEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOpMaIuu o CaMOCTOSITENTEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH W (GOPMYIUPOBATh CYXKACHHS B COOTBETCTBUH C
YCIIOBUSIMHU | TIEJIIMHA OOIIECHMSI; SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysIbTaT;

e B X0JI¢ 0OCYXXKJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CY>KIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCIEHHbIC Ha MOUCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3inyue U CXOJICTBO MO3UIIUMN; B
KOPpEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;

e TPEICTaBIATH  pE3yJNbTAaThl  pEHIeHHs  3aJayd,  OSKCICPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4y TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPUH.

CoTpyaHu4ecTBoO:

e TMOHMMATh W  WCMOOJB30BATh  MPEUMYIIECTBA  KOMAHJIHOH U
WHIUBUTyaIbHON pabOThI MPU PENICHUH YICOHBIX 3a71a4; TPUHUMAThH 11ETh
COBMECTHOH JAESITENbHOCTH, IUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;

e YYacTBOBaTh B IPyNIOBBIX (popmax paboThl (00CYkIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOI YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UICHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzamnus:

e COCTaBIISTH TUJIAH, AJITOPUTM PEIICHUS 3a/1a41, BEHIOMPATH CIIOCO0 PEIICHMS
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,



apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOU
nHpopmaruu.

CaMOKOHTPOJIb:

e BJIAJCTh HABBIKAMH TIO3HABATCIIBHON peQuIeKCMH KaK OCO3HAHUSA
COBEPIIIAEMbIX JIEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yiibTaTa penieHUs] MaTeMaTHIeCKOM 3a/1a4H;

e TPEIBUICTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh NPH pEIICHUH
3a/ladyi, BHOCHTh KOPPEKTHUBBHI B JIEATCILHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH W YCIOBHSAM, OOBSICHITH
MPUYUHBI JTOCTUKEHUSI WIM HEJOCTHXKEHHUS Pe3yJbTaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI
10 KVIACC

OnepupoBath NOHATUAMU: TOUKA, IPSIMAasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pAaCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
peOpo BYTpaHHOTO yTrja; JIMHEWHBIM Yroj ABYTpaHHOIO yria; TpajycHas Mmepa
JBYTPAHHOTO yrija.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHUK, 3JIEMEHTHl MHOTOTPAHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3naBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (NHUpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaieenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanmy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIeIUuIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSl METO/I CJIEIOB.

Crpouth ce€YeHUs MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpPXY, COOKY, CHU3Y.



Pemars 3a1aun Ha HAXOXACHHE TE€OMETPUUECKUX BEJIMUMH MO 00pas3am miu
QNrOPUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABI MPHU PEIICHUH
CTAHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUN MEXKIY ABYMsI
TOYKaMH, OT TOYKM JO TMpsAMOWA, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMHUCS TPSIMBIMH.

Pemats 3aaun Ha HaxXOXKJCHHE TEOMETPUUECKUX BEJIMYUH MO 00pa3iaM Wiu
QNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI NPHU PEIICHUH
CTAaHJAPTHBIX ~MATEMAaTHYECKWX 33Ja4 Ha  BBIYUCIEHUE YIVIOB  MEXKIY
CKpPELIMBAIOIIUMUCS TPAMBIMU, MEXKIY TMPAMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.

Boruucnsate 00bEMBI M TUIOIIAAM MOBEPXHOCTE MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMpaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUHUCIATH COOTHOUICHHS MEXKIY
IUIOHIA/IIMU NTOBEPXHOCTEH, 00bEMAMHU 1TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumensaTh TeomeTpuueckue (HakThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO MIAroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs nOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOANTE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIBbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4YeCcKu CQPOPMYJIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH peaIbHbIC
CUTyallud Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMUH.

11 KJIACC

OmneprpoBaTh MOHATHUSAMHU: LWJIMHAPUYECKas MOBEPXHOCTh, OOpa3yrolne
WIMHAPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymoire KOHUIeCKOH TOBEPXHOCTH, KOHYC; CeprudecKas MOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOTYYEHUS T BpalllEHUSI.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHue cepbl U MIOCKOCTH.



OnepupoBath MOHITUSMU: IIAPOBON CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAHWE IIAPOBOrO CIIOS, BHICOTA IIAPOBOIO CIOS;
1apOBOM CEKTOP.

Boruncnsate  00BEMBI M IUJIOMIQAM  TOBEPXHOCTEH  Tell  BpalleHus,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HopMyI.

OnepupoBaTh MOHSATUSIMU: MHOTOTPaHHUK, BIIMCAHHBIA B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILCHUS.

BbIYUCHIATE COOTHOIICHHS] MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00BbEMaMHU
MOJIOOHBIX TEII.

N3o0paxkath u3ydaeMble (QUTYphl OT PYKH W C HPUMEHEHHEM MPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BoInONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

W3BnekaTh, WHTEPOPETHUPOBATH U MPEOOPA30BBIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATL JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJIO0, OOBSICHATH, KAKUMU CBOMCTBaMH OHH 00J1a/1al0T.

[IpuMeHsTh paBUiIO Napasuieienuneaa.

OnepupoBaTh NOHATUAMU: JI€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJYyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEIAEHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPUHAT.

[IpumensaTy TeoMmeTpuueckue ¢GakThl JUISI PELISHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJiararoluX HECKOJIbKO IIAroB PEIIECHHUs], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

Pemiate mpocreiilline reoMeTpUYecKUe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METOA.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUWA W
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH M0 00pasiaM Wi airOpUTMaM, PUMEHSIS
M3BECTHBIC METO/IbI PH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3aay.

[IpumeHaTh OpocCTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.



[IpuBOINTH IIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUM W NPHUMEHATb W3yYCHHBIC IOHATHS B IIPOLECCE IOHUCKA pEUICHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHOM TMPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallMH Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C
VCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHATHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJICHUEM F€OMETPUYECKHUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB
HanmeHnoBaHue pa3je/ioB U TeM JyeKTpOoHHBbIE (HU(pPOBBIE) 00pa3oBaTe/IbHbIE
Ne ni/m KonTpoJbHble
NPOrpamMMbl Bcero pecypchbl
padoThbI
1 BBeznenue B crepeoMeTpuio 10 https://resh.edu.ru/subject/lesson/4756/start/203542/
5 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/lesson/6065/start/125651/
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN https://resh.edu.ru/subject/lesson/6129/start/131672/
TTepHeH MKy AAPHOCTS MpAMBIX 1 https://resh.edu.ru/subject/lesson/4724/start/20411/
3 . 12 https://resh.edu.ru/subject/lesson/4757/start/20566/
friockocten https://resh.edu.ru/subject/lesson/4748/start/20810/
4 VB MEKLY TAMBIMI 1 IUIOCKOCTAMI 10 1 https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/6018/start/221550/
5 MHororpaHHuKu 11 1 https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
6 OGBEMbI MHOTOTpAHHIKOB 9 1 https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4046/start/23207/
7 [ToBTOpEeHME: CEUCHMS, pACCTOSHUS U YTIIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 68 5

[NPOT'PAMME



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4046/start/23207/

11 KJIACC

IHOYPOUYHOE IINTAHUPOBAHHUE

KoandecTBo 4acoB
HaumeHoBaHue pa3/iesioB U TeM JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
Ne i/ KoHnTpoJbHbIe
NporpaMmabl Bceero pecypcnl
padoThI
https://resh.edu.ru/subject/lesson/6300/start/22490/
1 T 12 https://resh.edu.ru/subject/lesson/4903/start/22646/
eJia BpallleHU
patl https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/5525/start/22875/
. https://resh.edu.ru/subject/lesson/4904/start/280336/
2 OO0BEMBI TET 5 1 i
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4758/start/21648/
3 B 10 1 https://resh.edu.ru/subject/lesson/6404/start/132055/
€KTOPHI U KOOPAUHATEI B IPOCTPAHCTBE
p pA poctp https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
4 [ToBTOpenue, 060061IeHNE, 7 1 https://resh.edu.ru/subject/lesson/6083/start/149229/
cUCTeEMAaTU3aIMsA 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3
[TPOI'PAMME

10 KJIACC
KoauuecTBO 4acoB
Ne
Tema ypoxa Kourponbueie  JlaTa usyvenus
n/n Bcero
padoThI
1 OCHOBHbBIE TIOHATHS CTEPEOMETPUH: TOYKA, IPSIMas, 1

TUIOCKOCTB, MPOCTPAHCTBO. [IpaBuiia n3o0paxeHus Ha



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/

PHUCYHKaxX: N300paskeHMs MJIOCKOCTEH, MapauieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

2 [TonsTHs: epecekarouIrecs MI0CKOCTU

3 ITonsaTus: nepecekaromuecs npsimMas U MIOCKOCTb
3HAKOMCTBO C MHOTOTPaHHUKAaMH, H300pakeHHe

4 MHOTOTPaHHUKOB Ha PUCYHKAX, Ha IPOEKIIMOHHBIX
yepTexax

5 HauanbHble cBefieHus o KyOe, pa3BEpTKa U MOJEb.
CeueHust MHOTOIPaHHUKOB

5 HauanbHble cBefieHHs 0 MUpaMue, pa3BEPTKa U
Mojielb.. CeueHHst MHOTOTPaHHUKOB

7 [TonsTre 06 akCMOMaTUYECKOM IIOCTPOESHUU
CTEpPEOMETPUU: AKCUOMbBI CTEPEOMETPUU

3 [TonsaTHe 06 aKCHOMAaTHYECKOM MTOCTPOEHUH
CTEpEOMETPUU: CIEJICTBUS U3 aKCUOM
[TonsATHe 06 aKCHOMAaTHYECKOM MTOCTPOSHUH

9 CTEpEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3
HUX
[TonsiTre 06 akCMOMaTUYECKOM ITOCTPOEHUU

10 CTEpPEOMETPHUU: HEKOTOPbIE aKCUOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX
B3aumnoe pacrnonoxeHue npsiMbIX B IPOCTPAHCTBE:

11 TePECEKAIOIINECS, MapaIeIbHBIC U CKPEITUBAIOIIHECS
psIMbIE
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: MapalIeNIbHBIE NIPSMBIE B IPOCTPAHCTBE;
MapaIJIEIbHOCTD TPEX MPAMBIX

13 [TapayuienbHOCTB IPSIMBIX U IVIOCKOCTEH B




npoctpaHcTse: IlapannenbHoCTh IPsAMON U IIIOCKOCTH

14 VYTIubl ¢ COHANPaBIEHHBIMU CTOPOHAMU

15 Yrois Mexay IpsMBIMU B IIPOCTPAHCTBE

16 Pemenue 3ana4 no teme «Yrosn Mexay NpsMbIMU B
IIPOCTPAHCTBE

17 [TapamienbHOCTh INIOCKOCTEN: MapaieIbHbIE
IIJIOCKOCTH

18 CBoiicTBa mapajyIeIbHBIX TUIOCKOCTEH

19 [Ipocreiime mpocTpaHCTBEHHbBIE PUTYPHI HA
IJIOCKOCTH: TETpadp, Ky0, mapaenenumne

20 [TocTpoenue ceueHunii

21 Pemenue 3agau no reme «Iloctpoenune ceueHuiin
KonTponbnas pabota o Teme "lIpsiMble U MII0CKOCTH B

22 npoctpaHcTse. [lapamiensHOCTD NPSIMBIX U
IJI0CKOCTEN"

93 [IepneHMKyISApHOCTD NPSMOM U IUIOCKOCTH:
NIEPIEHIUKYJIIPHBIE IPSIMBIE B IPOCTPAHCTBE

24 [Ipsimble napasuienbHbIe U TEPIEHANKYIISPHbBIE K
IIJIOCKOCTH

o5 Pemenue 3anau no teme «lIpsimble napasuienbHele U
MEPIEHIUKYJIPHBIE K IIJIOCKOCTH»

26 [Ipu3Hak neprneHuKyIIpHOCTH MPSIMON U TNIOCKOCTH

97 Pemenue 3anau no reme «IIpuznax
MEPIEeHIUKYISIPHOCTH MPSIMON U TIIOCKOCTH

28 TeopeMa 0 npsIMOM NEPIIEHAUKYIISAPHON IIIIOCKOCTH

29 Pemenue 3agad no reme «Teopema o npsamoit

MEPIEeHIUKYIIPHOM MIOCKOCTH»




Pemenue HekoTopbIX 3a1a4 1o TeMe «Teopema o

30 IIPSIMON NEPIEHIUKYIIAPHON IIJIOCKOCTH

31 [lepnieHqUKyYISp U HAKIOHHBIE: PACCTOSHUE OT IIPSIMOM
110 TNIOCKOCTH

39 [lepnieHIUKYNAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10
IJIOCKOCTH

33 [lepneHuKyIsp ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM A0 IUNIOCKOCTH
Pemenne 3amau no reme «llepneHauKkymnsap u

34 HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUNIOCKOCTH,
paccTostHuE OT NPSIMOM A0 IIIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOl MEXKAY IPSIMOU U
IJIOCKOCTBIO

36 JIByrpaHHBII yToi

37 JIByrpaHHBIN yroJl, JMHENHBIN Yrojl IBYTPaHHOTO yIia

38 IlepneH IMKYISAPHOCTD MJIOCKOCTEN

39 [lepneHMKyISpHOCTD IJIOCKOCTEMN: TPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IJIOCKOCTEMN
Pewmrenne 3anad o reme «lleprneHauKyasspHOCTD

40 IIJIOCKOCTEM: IIPU3HAK NIEPIIEHIUKYIIIPHOCTH ABYX
IIJIOCKOCTEN»

41 TeopeMa 0 TpEX nepHeHAUKYIIApax

42 Pemenue HekoTopbIx 3a/1a4 o TeMe «TeopeMa o Tpéx
MEPIEHIUKYISIPAX )

43 Pewmenne 3anad o reme «Teopema o TpéEx
MEPIEHIUKYIISPAX )

44 KontponbHas padota mo temam "llepneHANKYISIPHOCTD

~ 1

NPSAMBIX U IIOCKOCTE" U "YTIIbI MEXAY NPAMBIMU U




IJIOCKOCTSIMHA"

45

46

47

IToHATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTBI
MHOT'OTPaHHHKA, BBIITYKJIbIE U HEBBITYKIIbIE
MHOT'OTPaHHUKH; Pa3BEPTKAa MHOIOI'PaHHUKA

HpI/I3MaZ N-yroJjbHasa Npru3Ma, rpaHd U OCHOBaHHUA
IIPU3MBI; IIpsAMasad U HaKJIOHHAA IIPHU3MBbI; OOKOBasg U
IIOJIHAA MMOBEPXHOCTH IIPU3MBIL

[Napannenenunen, mpsIMOYTOJIbHBIN Mapaienenumnes] u
€ro CBOICTBAa

48

[Inpamna: N-yronapHas MUpaMuIa, TPaHA U OCHOBaHUE
UpaMU/Ibl; OOKOBAs U MOJIHAS TIOBEPXHOCTH MMUPAMUIBI;
IIpaBUJIbHASA U YCEUEHHAS TUPAMUAA

49

50

51

[TpaBuiIbHBIE MHOTOTPAHHUKH: MTOHSATHE PABHIBHOTO
MHOTOTpaHHHKA; MPaBHIbHAS IPU3Ma U IPaBUIIbHAS
MUpPaMU/Ia; IPaBUIIbHAS TPEYTOJIbHAS MUpaMUIa U
MIpaBWIbHBIN TeTpa’ip; KyO

[IpencraBnenue o NpaBUIbHBIX MHOTOIPAaHHHUKAX !
OKTa3/p, T0JIEKAdIPp U UKOCAIP.

CuMmMmeTpHs B IPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIHHO
TOYKH, MPAMOH, MIIOCKOCTH. DJIEMEHThl CAMMETPUHU B
NUpaMUIax, Napaiesenune1ax, IpaBUIbHbIX
MHOT'OI'paHHHKaxX

52

Brruucienue >1eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JIMaroHaju, yribl

53

54

[Tnomaae 60KOBOI MOBEPXHOCTH M ITOJTHOU
MOBEPXHOCTH MPSIMOM MPU3MBI, ITONIab OCHOBAHHIA,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH




MPaBUIBLHON MUPAMHJIBI, TEOPEMA O TUIOMIAAN OOKOBOU
MMOBEPXHOCTU YCEYEHHOU MTUPAMU/IBI

55 KonrponsHas pabora no Teme "MHOrorpaHHUKHA" 1

56 [Tonsitue 06 06bEMe 1

S7 O0BEM nupamMubl 1

58 O0BEM TpeyroJabpHON TUPAMUIBI 1

59 OO0BEM TPaBUIBLHON MTHUPAMHUIBI 1

60 Pemenue 3amad o reme «O0BEM TUpaMUIbI» 1

61 OO0BEM TTPU3MBI 1

62 O0BEM TpeyroabHON MPU3MBI 1

63 Pemrenue 3anau mo reme «O0OBEM MPU3MBI» 1

64 KonTponbnas pabota no teme "OObEMBI 1
MHOTOTpaHHUKOB"

65 [ToBTOpEeHme, 06001IeHNE cUCTeMaTH3allks 3HAHUH. 1
[TocTpoenue ceueHuii B MHOTOTpaHHHUKE
[ToBTOpeHue, 0600IIEHNE CUCTEMATU3AIIMS 3HAHUMN.

66 Beruucnenune pa(iCTOSIHI/If/'II MEXy ABYMs TOYKaMH, OT 1
TOYKH J0 TPSMOU, OT TOUKH 0 TUIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMHU

67 Hrorosast koHTpopHAs paboTa 1
[ToBTOpeHmEe, 06001IeHNE CCTeMaTH3allMs 3HAHUH.

68 Brruncnenue yrios: Mexcfly CKPEIIUBAIOIIUMUCS 1
MPSIMBIMU, MEXKY MPSIMON U TUIOCKOCTHIO, IBYTPAHHBIX
VTJIOB, YTJIOB MEXY IJIOCKOCTSIMHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoaunuecTBO 4acoB

Ne i/ Tema YpoOKa Ko]—[Tpo,m,]-[],[e I[aTa H3Y4YeHH s
Bcero
padoTshI

1 Cdepa u map: ueHTp, paanyc, AMameTp; mIomaib 1
MIOBEPXHOCTH Cephl

5 B3aumMHoe pacrionoxkenue chepsl U MIOCKOCTH; 1
KacaTeJbHasl IIOCKOCTh K cdepe; MIomaab chepsl

3 N3o6paxkenue cdepsl, mapa Ha miockoctu. CeueHus 1
mapa
Hunuaapuyeckasi IOBEpXHOCTb, 00pa3yromiye

4 LHUJMHAPAYECKON TOBEPXHOCTH, OCh LIWJIMHIPUYECKON 1
MOBEPXHOCTHU
[{uusAp: ocHOBaHUS U OOKOBAas TOBEPXHOCTb,

5 o0pasyrolias U 0Ch; IIIONAAb OOKOBOH U MOIHOM 1
MOBEPXHOCTHU
N300pakeHne MuIMHApa Ha TUI0CKOCTH. Pa3BépTka

6 mnHApa. CeyeHus IMHApa (IUI0CKOCTBIO, 1
napanielbHOW WIN NepHeHUKYIIPHON OCH IWINH/PA)
Konunueckas moBepXHOCTb, 00pa3yrolire KOHHYeCKOM

7 MIOBEPXHOCTH, OCh U BEPIINHA KOHUUYECKOM 1
MIOBEPXHOCTHU

8 Konyc: ocHoBaHue U BepinHa, 00pasyroniasi U OCh; 1
ionIaib G0KOBOM M MOJTHON MOBEPXHOCTH

9 VYceuéHnblil KOHYyC: 00pa3yIolIe U BBICOTA; OCHOBAHUS 1
u O0KOBast MOBEPXHOCTh

10 N3o00pakeHne KOHyca Ha MIIOCKOCTH. Pa3BépTka KoHYyCa. 1




CeueHnust koHyca (IIOCKOCTHIO, TApAJLICIHLHOM
OCHOBAHHIO, U IIOCKOCTBIO, IPOXOSIICH Yepe3
BEPIINHY)

11 KoM0Ounanus ten BpauieHus: 1 MHOTOIpaHHUKOB

12 MHuororpaHHHK, ONUCaHHBIN 0KOJI0 chepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJIU B TEJIO BPAICHUS

13 [Tonsarue 06 06béme. OCHOBHBIE CBOWCTBA 0OBEMOB TeI

14 O0béM nMIMHIpa, KOHYCa

15 O0BéM 1mIapa U TIoImaah chepbl

16 [Tono6ubie Tena B mpoctpaHcTBe. COOTHOLICHUS MEXKAY
MJIOMIAIIMU TTOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TET

17 KoHnTtposbHas padora mo temam "Tena BpamieHus" u
"O6bemsbl Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYUTaHHE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YHUCIIO

21 Paznoxxenue BekTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopam. [IpaBuiio mapannenenunena

99 Pemenue 3aay, cBsI3aHHBIX C MPUMEHEHUEM TPABUI
JIEHCTBUN C BEKTOPAMU
[IpstmoyronbHas cucTeMa KOOPAUHAT B TPOCTPAHCTBE.

23 Koopaunats! Bektopa. [lpocTeiimue 3agaun B
KOOpJMHATAX

24 VYron mexay Bekropamu. CKalsipHOe MPOU3BEICHNE
BEKTOPOB

25 Brruncnenue yriioB Mex1y NpsSMbIMH U TJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOT TIPH PEIICHUN




TCOMCTPHUYCCKUX 3aaayd

KoHTtposbHas padota mo teme "BeKkTopsl 1 KOOpAMHATHI

27 " 1
B IIPOCTPAHCTBE

08 [ToBTOpeHue, 0000IIeHNE U CHCTEMAaTH3aLUs 3HAHUI. 1
OCHOBHBIE TEOPEMBI Kypca IIIAaHUMETPHU
[ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTU3allMsl 3HAHUH.

29 OcHoBHBIE HUTYPHI, (HAKTHI, TEOPEMBI Kypca 1
IUTAHUMETPUH

30 [ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH. 1
3aauy JIaHUMETPUU

31 [ToBTOpEeHue, 0000IICHNE U CHCTEMATH3aLUs 3HAHUI. 1
3aga4M TUIAaHUMETPUH U METOABI X PELICHUS
[ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH.

32 OcHoBHbI€ QUTYpBI, PaKThl, TEOPEMBI Kypca 1
CTepeOMeTpUHU

33 Wroroas kKoHTpOIBHAS paboTa

34 [ToBTOpenue, 0000IIeHNE U cUCTeMaTH3alMsl 3HaHU I

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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