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yueOHoro npeaMeta «I'eomerpusi. bazoBblil ypoBeHb»

s obyyvarommxes 10-11 knaccos




INOACHUTEJIbBHASA 3AIIMCKA

PabGouas mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypOBHS IS
obygarormuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepasbHOTO
rOCyJIapCTBEHHOT'O 00Pa30BaTEeNLHOTO CTaHAApTa CPEAHEro o0Iero oopa3oBaHus,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUH, TPEABIBISIEMBIX K
MaTEMaTUYeCKOMY OOpa30BaHUIO, W TPAAHMIMN POCCHICKOTO 0O0pa3oBaHUA.
Peanuzamus nporpamMmbl 0O6ecTieunBaeT OBIAJCHUE KITIOUEBBIMU KOMITCTCHIIUSIMH,
COCTABJISIIONIUMH  OCHOBY VIS CaMOPAa3BUTHS M HEMPEPHIBHOTO OOpa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIBbTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO Pa3BUTHSA
JUYHOCTH 00YyYarOIMnXCsl.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TreOMETpMHM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3oBaHusi OOYyCIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBHIO METANpEAMETHBIX U
IPEAMETHBIX PE3YJNbTATOB OOYYEHHS T€OMETPUU B HAIPABICHUU JMYHOCTHOIO
pa3BuTus oOydarommxcs, (GopMHpOBaHUA (YHKIIMOHAIBHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYEHHUS APYTUX yU4EOHBIX AUCUMILINH. Pa3Butue y oOyyarommxcs
NPABWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TMPOUCXOXKIECHUH T€OMETPUUECKHUX
abcTpakiuii, COOTHOIICHUH pPEaTbHOTO W WJACATBHOTO, XapakTepe OTPaKEHUS
MAaTEMaTUYECKOM HAyKOW SABJICHUA M IMPOLECCOB pPEAIbHOIO0 MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MATEMATUYECKOTO MOJECIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUJICHUS, HEOOXOAMMBIX [UJIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBisieTcss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK Kak O00ECIEeYMBAET BO3MOXKHOCTh M3YYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIeHHE, (HOpMHUPYEMOE MPU H3YYEHHH OOYyYaroIIMMHCS
MNOHSATUHUHBIX OCHOB T€OMETPUH U MOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUS Te€OMETPUYECKUX 3a7ady, YMEHHUE BBIJIBUTaTh U OINPOBEPrarhb
TUIOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCS IMPH PEHICHUH 3a/lad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX AesTenbHOCTH YesnoBeka. OpueHTalusl 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIMaIbHOrO ObITHS, (opMa
OTPaXCHUS OKPYXKAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO MO3HAHHUS M aKTHBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTU.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazaMu OO0BEAWHSACT pa3Hbie BHUIbI Y4EOHOH U TPYJIOBOU JEATECIHHOCTH,



SBJIIETCSI OJHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOATOMY AaKTyaJlbHa
3amadya (QopMUpOBaHUS Yy OOYYAIOIIUMXCS MPOCTPAHCTBEHHOI'O MBIIIJIEHUSI Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUYECKOU JEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE 0OyueHHs — o00IIeo0pa3oBaTeibHOE U OOIICKYJIbTYPHOE Ppa3BUTHE
oOyyarommxcsi  4epe3  O0eCleUYeHHE  BO3MOXKHOCTH  NPUOOPETEHUS U
WCIOJIb30BaHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM U JICWCTBU,
crenu(UIHBIX TEOMETPUHU, BO3MOXKHOCTH YCIICIITHOTO MPOAOKEHUST 00pa30BaHuUs
0 CTICIIHAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIATHBIM HUCTIOIH30BAHIEM T€OMETPHH.

[Iporpamma 1o reoMeTpud Ha 0a30BOM ypOBHE IpeAHA3HAYEHA IS
o0yyJaroumxcsi Cpe/lHel MIKOJIbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 00mIero obpazoBaHus. Takum 0Opa3om, oOydarommecs: Ha
0a30BOM YPOBHE MTOJDKHBI OCBOWTH OOIIHME MAaTEMAaTHYECKHUE YMEHHS, CBSI3aHHBIC
co crneuupuKod TEeOMETPUM U HEOOXOJIMMbIE I JXU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
rIyOOKO, €CM B JalbHEWIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPHUYECKHUX
3HAHUSX B MPO(ECCUOHATBLHOM IeATeTLHOCTH.

JlocTikeHne 1eu OCBOCHHS TPOrPaMMbl  00ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopuTeTHBIMKM  3ajJadyaMud  OCBOEHHSI  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kaccax sBISIIOTCS:

e (opmMupoBaHME mNpEACTAaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOKH

KyJbTYPBI © OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIHM MUPOM;

e (opmMupoBaHME TpEACTaBIECHUS O MHOTOTPAHHUKAX W TelaxX BpaleHUs
KaK 0 BaXHEHIINX MAaTeMaTHUYECKUX MOJENSIX, MO3BOJISIONIMX OMUCHIBAThH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEro MUpa;

e (opmupoBaHMe yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TEJIa BPAICHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lad HAa TIOCTPOEHUS HAa U300pa’KeHUAX
POCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pENICHUS  OCHOBHBIX  THIIOB  3aJ1ad;
dbopMHpoBaHUE yYMEHHUS MPOBOJUTH  HECIOXKHbBIE JOKa3aTeJbHbIE
pacCyXJIeHHs B XOJI€ PEIICHUS CTEPEOMETPUUYECKUX 3aJady W 3ajad ¢
MPAKTUYECKUM COJIEP’KaHUEM;

e pa3BUTHE  UWHTEJUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmuxcsi, TO3HABATEIBLHON  AKTUBHOCTH, HCCIIEIOBATEIHCKUX
YMEHUM, KpUTUYHOCTU MBIIICHHUS;



e (opmupoBaHUE (YHKIIMOHAJIBbHOU I'PaMOTHOCTH, peIeBaHTHOU
Ir€OMETPUU: yYMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANBHBIX KU3HEHHBIX
CUTyallMsiX U MPH U3YYECHUU JIPYTUX Y4EOHBIX MPEAMETOB, MPOSIBICHUS
3aBHCHUMOCTEHl U 3aKOHOMEpHOCTEH, (OpMyIHpoBaTh HUX Ha S3bIKE
T€OMETPUHU U CO34aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKUM anmapar Uil PELICHMs] IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHUBATh MOJYyYEHHBIE PE3YJIbTaTHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIOYEHHE B KYypC
CTEpEOMETPUM B HayaJe €ro H3y4eHus 3aJad, pelmaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpEAEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOIO U IPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX NPOLIECCOB, MOTUBUPYET K
JAJbHENUIIEMY U3YyUYECHHIO IPEIMETA.

[Tpennourenue oTAAETCA HAMISIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEeHMsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON JAEATENBHOCTU. Pa3BUTHE NIPOCTPAHCTBEHHBIX IPEACTABICHUN Y
ydalmxcsi B Kypce€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEeuleHus 3aaad Ha
CO3JaHHE  TMPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za IPOBOAMTCA C ONOPOM Ha
HarJIsgHOCTh, a ONEpUpOBaHME OOpa3soM — B YCIOBUSAX OTBIEYEHHUS OT
HaIJISIAHOCTH, MBICJIEHHOT'O U3MEHEHHUsI €70 UCXOIHOIO COJEPKAHUS.

OcHOBHBIE cojepxaTenbHble TUHUKM Kypca «['eomerpum» B 10—11 knaccax:
«MuororpasHukn», «lIpsMbIe U INIOCKOCTH B ITPOCTPAHCTBE», «Tena BpameHus»,
«BexTopsl ¥ KOOpAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacupenensaercs He TOJIBKO II0 COJIEPKAaTENIbHBIM JIMHUSAM, HO M IIO TOJaM
00y4eHHs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUsI.

Conepxanne 00pa30oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHMsI paboyeil nporpaMMmbl, pacHpeneia€HHbBIM 10 TrojaM OOydYeHHs,
CTPYKTYpUpPOBAaHO TakuM o0Opa3oMm, 4TOObl OBJAJAECHHE TI'€OMETPUUECKUMHU
NOHATUSAMHU U HaBBIKAMHU OCYLIECTBIISJIOCH ITOCJIEN0BATENBHO U IOCTYIIATEIBHO, C
cOOJII0ICHHEM NPUHLIUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOYAJINCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUM OOydaromuXcs, paciiupss u
yriyostsist €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpumn oTBoAuTCs 2 yaca B Henento B 10 kinacce u | yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. I[loHsTHE 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUHN U CIICICTBUSA U3 HUX.

B3auMHOEe pacnosiokeHue IMpsMBIX B IPOCTPAHCTBE: IIEpECEKaroLIuecs,
napajuielbHble M CKpeluBamoIuecs npsmMsele. llapamnensHoCTs HpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAapAJUICIbHBIE MNPSIMBIE B  IIPOCTPAHCTBE;
[IapaJUIeNIBHOCTh TPEX MPAMBIX; NAPAJLIEIBHOCTD NMPAMOW M IUIOCKOCTH. YTUIBI C
COHANPABJIICHHBIMUA CTOPOHAaMH; YIOJ MEXAYy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: rapasuieIbHbIE TUIOCKOCTH; CBOMCTBA
napauieNibHbIX IUIOCKocTe. IIpocrteifimme mnpocTpaHCTBeHHbIE (UTYpPHI Ha
IUIOCKOCTH: TETpadip, Ky0, napajiesienumnea; MIoCTpOeHUE CEeUEHUIA.

[leprieHIUKYIJISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIAPHBIE MIPSMbIE B
IIPOCTPAHCTBE, MpsAMBIC IAPAJUICIBHBIE W NEPHCHAMKYJISAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHECHAMKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NEPIECHANKYJIIPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIM YroJ JBYIPaHHOIO  yIJaA.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHAE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSTHUE
OT  TpsAMOM 110  IJIOCKOCTH,  MpoeKuuss  GUrypel  Ha  IUIOCKOCTb.
[lepneHAUKYJIAPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
II0CKoCTEN. Teopema o TpEX NEPHEHIUKYISpax.

MHororpaHHuKHu

[IoHsiTHE MHOTOIPaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAaHHMKA, BBIITYKJIBIE
Y HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
pyU3Ma; TPaHU U OCHOBAHUS NMPU3MBbI; IpsiMasl U HaKJIOHHAs MPU3Mbl, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAas ¥ MOJIHAsI IOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yCeu€HHas INHUpaMuJa. OJEMEHTbl Ipu3Mbl M nupamuzasl. lIpaBunbHbIe
MHOI'OTPAHHUKU: MOHATUE NPABUIBHOIO MHOTOIDAHHUKA; MPABUIIbHAS MPU3MA U
IIpaBWJIbHAs IHMpPaMKJA; NPABUIIbHAs TPEYroJibHas IHpPaMUAA U IPaBUIIbHBIN
TeTpadap; KkyO. IlpeacraBieHune o mNpaBUWIBHBIX MHOTOIPAaHHUKAX: OKTAadIp,
noaekadap u ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUsSI OTHOCHTEIBHO TOYKH, IPSMOM,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUPAMHJAAX, Mapajuiejenunenax,
IIPABWJIBHBIX MHOI'OTPAHHUKAX.



Brluucienue 537eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHalIH, YIJIbl.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUJIBLHON MHUPAMUJIBI,
TeopemMa O IUlom@aAn yceu€éHHoW mmpamuibl. [loHsitue 00 00béMe. OOBEM
MAPAMHU/JIbI, IPU3MBL.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
MTOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KJTACC

Tena Bpamenust

[Munuuapuyeckas OBEPXHOCT, oOpasyrolue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKON moBepxHOCTU. [lunuHap: ocHOBaHuS U
OOKOBasi TMOBEPXHOCTb, OOpa3zylollas W OChb; IUIOMIA[Ab OOKOBOM U MOJHON
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHocTU. KoHyc: OCHOBaHME U BepIlIrHa, 00pa3yroias
U OChb, IUIOMaJb OOKOBOM W TIOJHOH IOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0pa3syrolre 1 BRICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Chepa m map: 1meHTp, paauyc, TUAMETP; IUIOMAIb MOBEPXHOCTU C(]ephl.
B3anMHoe pacnonoxkenue chepsl U MIOCKOCTH; KacaTelabHas TNIOCKOCTh K cdepe;
101131 Chephl.

N300paxkeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTka HUIMH]Ipa U KOHYCA.

KoMOuHanun Tem BpamieHuss W MHOTOTPAaHHUKOB. MHOTOTPAaHHUK,
OTMMCaHHBIM OKO0JIO cdephl; chepa, BOHCaHHAST B MHOTOTPAHHHUK, WM TEJO
BpalIeHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 0O0béMe
NPSIMOYTOJILHOTO Tapajiesnenunena M ciaeAcTBus u3 He€. OO0bEM LUIUHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TomoGueie Tena B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus mwiuHapa (TapaJUIebHO W TEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEe 4Yepe3 BEPIIMHY), CECUEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miiockoctu u B npoctpancTBe. CI0KeHNe U BRIUUTAHHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mapaminenenunena. Pemienwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. IIpsMoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YTon Mexay BekTopaMu. CkalasipHOE MNPOU3BENIEHUE BEKTOPOB.
Briuucnenue yrioB Mexay MPSMBIMU U MJIOCKOCTSIMU. KoopIMHAaTHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1au.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJbBTATBI

JIM4HOCTHBIE pe3ydbTaThl OCBOEHMSI MpOrpaMMbl y4eOHOro TMpeaMera
«MareMaTuka» XapaKTepU3yITC:

I'paxxnanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKOHN MO3UIIUNA O00YUYAOIIETOCS] KaK aKTHBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUMCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLeyp TPaXAaHCKOTO o0OmecTBa (BHIOOPHI, OMPOCHI W TIpP.), yMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C HX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

IlaTpuorn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKON UACHTUYHOCTH, YBAKEHHUS K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUICKON MAaTEMATUKU, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHXKEHUW B JPYrMX HAayKaX, TEXHOJOTHUSX, cdepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUN HAYKHU U JEATEIIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHNE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pELIEHN, pacCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDusnyeckoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKHUE 3HAHUS B
WHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (310pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTB); bu3ryecKoro
COBEpIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYJIy, OCO3HAHHUEM IICHHOCTH TPYIOJIOOUS; MHTEPECOM K
paznuuHbiM  chepaM  MpoecCHOHANBHON  JCATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUJIOKCHHSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymedd mnpodeccur U peanr30BBIBATH COOCTBEHHBIC KU3HCHHBIC TLIAHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHI0 U
caM00Opa30BaHNI0 Ha NPOTSIKEHUM BCEM JKU3HU; TOTOBHOCTBIO K aAKTUBHOMY
YYaCTHIO B PEIICHUH NTPAKTHUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTHIO 3KOJOTHYECKOW KYIbTYphl, MOHHMAaHUEM BIUSHUA
COLIMAJIBHO-D)KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE NPUPOAHONW U COLMAIBHOU
Cpelbl, OCO3HAHUEM TIJIOOAJBHOTO  XapakTepa JKOJOTMYECKUX IMpodiIeM;
OpHMEHTAllMEed Ha NPUMEHEHUE MAaTeMaTHYECKUX 3HAHUU JUI PELICHMS 3a1ad B
o0jacTu OKpyXXarollled cpepl, IUIAHUPOBAHUS TOCTYNIKOB W OLEHKU HX
BO3MO’KHBIX ITOCJIEACTBUN JJI1 OKPYKAIOIEU CPEJIbI.

IleHHOCTH HAYYHOI'O O3HAHMSA:

c(OpPMUPOBAHHOCTBI0 MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM H  OOUIECTBEHHOM MpPaKTUKW, MOHUMAaHHEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKON MAESTeNbHOCTH, ITAaloB €€
pa3BUTUSA M 3HAYMMOCTH JUI1 Pa3BUTUS LUBUIW3ALMM; OBJIAJECHUEM S3BIKOM
MaTE€MaTUKM M MaTEeMaTU4YECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH ITPOCKTHYIO M MCCIECHOBATENbCKYIO JESITEIBHOCTD
VWHJVBUAYAJIBHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMera
«Marematuka XapaKTepU3yOTCs OBJIaJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicmBUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OetiCMBUMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnewusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yUaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJxHCaAlowe2o  mMupa;,  NpUMeHeHue  J102U4eCcKUX,
uccnedosamenbCKux onepayuil, yMeHut pabomams ¢ uHgopmayuei).

ba3oBble jjornyeckue aeicTBus:

e BBIABIIATH U XaPaKTEPU30BaATh CYIIECTBEHHbBIE MPU3HAKA MAaTEMaTUUECKUX
00BEKTOB, TMOHATHUHA, OTHOIICHUW MEXIY MNOHATHAMU; (HOPMYIUPOBAThH
ompeNeeH!s] TMOHATUW; YCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJIaCCU(UKALMU, OCHOBAHUA AJIi OOOOIICHHS W CpPaBHEHUS, KpUTEPHUU
IPOBOAMMOIO aHAJIN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTpULIATEIbHBIC, E€AWHUYHbIC, YACTHBIE U OOUIUE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeurss B (aKkTax, JTAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX;



npeajiaraTh ~ KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

e JeJaTh BBIBOJbI C HCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEPKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKICHHS U BHIBOJIbI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BapMAHTOB pEUIeHMs, BBIOMpaTh Hauboiee MNOAXOAAINMNA C y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBhIe ucciienoBarebLCKHe 1eCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOIro
o0BbeKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, IPOLIECCAMH;

e CaMOCTOSITENILHO (hOPMYIUPOBATH OOOOIIEHUSI M BBIBOJIBI 110 pe3yjIbTaTaM
IPOBEAEHHOTO HAOMIOECHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB M 000O0IICHUI;

e TMPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TAaKKE BBIIBUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABJIATH AePUINUTHI MHPOPMAIUMH, NAHHBIX, HEOOXOJUMBIX IJIsi OTBETA
Ha BOIIPOC U JJIS PELIECHUS 3aauu;

e BbIOMpaTh UH(OpPMALMIO U3  MCTOYHUKOB  PA3jIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIKIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHUpPOBaTh MH(OPMALINIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WLUTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaJEKHOCTD uHdopMaIuu o CaMOCTOSITEJIbHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvbHvie KOMMYHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

chopMuUpo8anHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCIIPUHUMATh M  (QPOPMYJIHMPOBATH CYXIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NUCBMEHHBIX TEKCTaxX, 1aBaTh MOSICHEHUS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHbBIN pPE3yJIbTaT;

B X0J1¢ 00CY>KJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMbl, perIaeMoi 3a/1auu, BHICKa3bIBaTh UAECH, HAIICJICHHBIC HAa TTOUCK
pELIEHHUsI; COMOCTAaBIATh CBOM CYKIECHHS C CYXACHUSMH JPYTIUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMdle U CXOJCTBO MO3WIIMIA; B
KOPPEKTHOM popme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS,;
NOPEACTABIATh  PE3yJbTaTbl  PELICHHs  3aJadd,  JIKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BhIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHuvecTBO:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIMBUIYAIBHON pabOThI PU PEIICHUH YIeOHBIX 3a/1a4; MPUHUMATH 11eJTb
COBMECTHON JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacpeaAesaTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHEHUI,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOODAWMHHUPOBATh CBOM JICHCTBUS C JPYTMMH WICHAMH KOMAaH]IBI;
OLICHMBATh KAa4eCTBO CBOETrO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

Yuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneuusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, JITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBbIKAMU TO3HABAaTEIbHOU pediekcuu Kak OCO3HaHUS
COBEpLIAEMBIX JIEVCTBUUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yJabTara peuieHrsl MaTeMaTUYeCKOM 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PELIEHUU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTEILCTB, JAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIGHUMBATh COOTBETCTBUE pE3YJbTaTa WEIHM W YCIOBHUSIM, OOBICHATH
NPUYUHBI JTOCTUKEHUSI WM HEOCTH)KEHHS pPe3yJbTaTOB JESTEbHOCTH,
HAXOJUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJTIACC

OnepupoBaTh NOHATUSIMU: TOUKA, NIPAMAas, INIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/au.

OnepupoBaTh NOHATUSIMU: MAPAICIBHOCTD U MEPIEHIUKYISIPHOCTD MPAMBIX
U TNIOCKOCTEHM.

KnaccudummpoBate B3aMMHOE pPaCHOJIOKEHUE TMPSMBIX W TUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSATUSMH: ABYIPAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJia,
pebpo ABYTpaHHOTrO yrja; JUHEWHBIM yroj ABYIPAHHOTO YyIJa; TpajaycHas mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHATUSIMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIbIHA
MHOT'OTPAaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIIbHBIA MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (MUpamMujia; IpU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienune], Kyo).

Knaccudgunuposathb MHOTOTPaHHUKH, BBIOWpas OCHOBaHUS JUTSE
kinaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIIHHBIC
MHOTOTPaHHUKU; MPAMbIE U HAKJIOHHBIE PU3MBbI, TapaICIICIIUIEbI).

OnepupoBaTh NOHATUSIMU: CEKYIAS MIJIOCKOCTh, CEUCHUE MHOTOIPAaHHUKOB.

OOBACHITH TPUHIUIIBI TTOCTPOCHUS CEUEHUM, UCTIONB3YsI METO/ CJIC/IOB.

CTpouTh CEYEHHS] MHOTOTPAHHHUKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKyY, CHHU3Y.

Pemrats 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH IO 00pas3liaM UiIu
aNroOpuTMaM, IPUMEHSSI W3BECTHBIC AHAJUTUYECKHE METOAbl IPU PEUICHUU
CTaHJIapTHBIX MAaTEMAaTHYECKUX 3a/1a4 Ha BBIYUCIICHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXKIY
CKPENIMBAIOIIMMUCS TPSMBIMHU.

Pemrats 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH IO 00pas3liaM UiIu
aNrOpUTMaM, TPUMEHSSI W3BECTHBIC AHAJUTHUYECKUE METOAbl TIPU PEHICHUU
CTaHJIAPTHBIX MAaTeMaTHYECKUX 3aJad Ha BBIYUCJIEHUE YIJIOB  MEXIY
CKpPCIIMBAIOIIUMUCS MOPSIMBIMU, MEXKAYy MPAMOM U  IUIOCKOCTBbIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Boiuucasate 00bEMBI U MIJIOMIAU TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma,
nupamMpza) ¢ OpuMeHeHueM (OpMyJ; BBIYHCIATH COOTHOILIEHUS MEXKIY
IJIOIIAASMU TOBEPXHOCTEHN, 00BEMaMU TOI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IMJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekath, MpeoOpa3oBbIBATH W HHTEPIPETHPOBATH HMHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaxX, MPECTABICHHYI0 Ha YEpTekKax U
PUCYHKAaX.

[TpumensTe reomeTpuueckue (aKTbl Ui PEUICHHs CTePEOMETPUUECKUX
3a]1a4, MPEANOIaratonX HECKOIbKO AroB PEIICHHUs], ECIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IpyuMeHATh  MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBoAMTH HpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pPEalbHBIC
CUTyalldd W TPUMEHATb HW3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PEMIEHUS
MaTeMaTH4eCcKu C(HOPMYIMPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyallUM Ha A3bIKE TE€OMETPHUH, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIN C
UCITOJIb30BAHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.

11 KJIACC

OnepupoBaTh TOHATHIMH: [WIWHIAPUYECKAsS TOBEPXHOCTh, OO0pa3yOIIHE
HWIMHAPUYECKON  MOBEPXHOCTH;  UWIMHIADP,  KOHUYECKAs  ITOBEPXHOCT,
oOpa3yrolre KOHUYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacno3naBate Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map).

OOBIICHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BhICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Beruucnsate 00BEMBI W IUIOMIANM TOBEPXHOCTEH TN  BpalieHus,
TEOMETPUUYECKUX TEN C IPUMEHEHUEM (HOopMyI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy #
OMMCaHHBIM OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOIPAHHHUK WA TEJO
BpALLCHUS.

BrrauciasaTte COOTHOIMIEHUST MEXY IUIONIAISIMH TIOBEPXHOCTEW M 00BEMaMu
MOTO0HBIX TE.



N300paxaTs u3yyaeMmble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX O0BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILLECHUS.

W3Bnekatb, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUTYpax, MPEICTAaBICHHYIO Ha YepTEKaxX U
pPHUCYHKaXx.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATe  JEHCTBUS CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKHMHU CBOWCTBAMU OHH 00JIaAAt0T.

[TpuMeHsTh IpaBUIIO Napajlieenuea.

OmnepupoBaTh MOHATUSAMU: IEKAPTOBBI KOOPJAUHATHI B POCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXKIY
BEKTOPAaMH, CKAJIIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTts cyMMy BEKTOPOB M IPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKAJIIPHOE IPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUJTUHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[TpumensaTh reomeTpuueckue (HaKThl Ui PELIEHHs] CTEPEOMETPUUYECKUX
3aJ1a4, IPEJIOoJIaraolliiX HECKOJIBKO 111aroB PEIEHUs], €CIIM YCIOBHS IPUMEHEHNUS
3aJlaHbl B ABHOM (hopMe.

Pematps mpocrelinine reoMeTpuuecKre 3aaddl Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.

Pemare 3amaun Ha [0Ka3aTelNbCTBO MAaTEMATUYECKUX OTHOLIEHUH W
HaXO0XJI€HUE F€OMETPUUECKHUX BEIUYMH 110 00pa3laM WM alrOpuTMaM, IpUMEHss
U3BECTHBIC METO/IbI PU PELICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATH MpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBoauTH HpUMEpPbl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEHl B NpUpOJE U
KU3HU, pacllO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEaTbHBIC
CUTyalldid W TPHUMEHATb HU3YyYEHHbIE MOHITHS B MPOIECCE MOHMCKA PEIICHUs
MaTeMaTHYeCKU C(HOPMYJIMPOBAHHONW IPOOJIEMBbI, MOJAEIUPOBATH PEAJBHBIC
CUTyallud Ha A3bIKE TE€OMETPUHM, UCCIEAOBaTh IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmapara aireopsl; pemarb
NPaKTHUECKHE 3a]1a4M, CBA3aHHBIC C HAXOXKICHUEM I€OMETPUUECKUX BEIHUUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kontpoabubie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) IIpsiMble ¥ TIIOCKOCTH B ITPOCTPAHCTBE. 12 | https://resh.edu.ru/books
[TapayienbHOCTD IPSMBIX U IIJIOCKOCTEMN
3 IlepnieHIUKYISIPHOCTD MPSIMBIX U 12 https://resh.edu.ru/books
IIJIOCKOCTEN
https://resh.edu.ru/books
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSIMHU 10 1
5 VT — 1 | https://resh.edu.ru/books
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
https://resh.edu.ru/books
7 [ToBTOpEHME: ceueHUsl, paCCTOSIHUSA U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0



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

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumMeHoBaHue pa3aeyoB H TeM nudpoBLIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Tena Bpaienus 12
OLEMEL Ter 5 | https://resh.edu.ru/books
https://resh.edu.ru/books
BekTopbl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1
[ToBTOpenue, 06001IEHNE, . 1 https://resh.edu.ru/books
cHCTeMaTHu3aIus 3HaHUi
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



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

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHSITHSI CTEPEOMETPHUU:
TOYKa, MpsMasi, MIIO0CKOCTh,
npocTpancTBo. [IpaBuna n3o0paxkeHus
Ha PUCYHKaX: U300pasKeHUs
IIJIOCKOCTEM, MapaJUIeIIbHBIX IPAMBIX
(OTpe3KOB), cepeIMHBI OTpPE3Ka

https://resh.edu.ru/books

[TonsTus: nepecexaronmecs
IJIOCKOCTH, MIEPECEKAIOLIIUECS TTPSAMAst
U IUIOCKOCTh

[TonsTus: nepecexaronuecs
TIJIOCKOCTH, TIEPECEKAIONTNuecs psMast
U INIOCKOCTD

https://resh.edu.ru/books

3HaKOMCTBO C MHOTOIPaHHUKaMH,
n300pakeHe MHOTOIPaHHUKOB Ha
PHUCYHKAX, Ha MPOEKIIMOHHBIX
yepTexax

HauanwsHbie cBenenus o kyoe u
nUupamMuie, X pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOIPaHHUKOB

https://resh.edu.ru/books

HavansHbie cBeeHUs 0 KyOe u
MUpaMUIe, UX Pa3BEPTKU U MOJICITH.



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

CeueHust MHOTOIPaHHUKOB

[Tonsatre 00 akCHOMAaTHUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTepeOMeTpI/II/I U CJIICACTBUSA N3 HUX

https://resh.edu.ru/books

[Tonsatre 00 akCHOMAaTHUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

[Tonsatre 00 akCHOMAaTHUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

https://resh.edu.ru/books

10

[ToHsaTHE 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

11

B3anMHOe pacnonoxeHue npsmMbIX B
IIPOCTPAHCTBE: IIEpECEKAIOIIUECS,
NapajuleJbHbIE U CKPEIINBAIOIINECS
IpsiMbIE

12

[TapannenpHOCTb NPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:
napaJijiICJIbHBIC ITPSIMBIC B
IIPOCTPAHCTBE; MapaJUICIIBHOCTD TPEX
MPAMBIX

https://resh.edu.ru/books

13

[TapannenpHOCTb NPSAMBIX U
IJIOCKOCTEMN B IMTPOCTPAHCTBE:
[TapamienbHOCTH IPSIMOM U INTIOCKOCTH

https://resh.edu.ru/books

14

VYTIIbl ¢ COHANpaBICHHBIMU CTOPOHAMU

15

VYroa Mexay npsMBIMU B
IIPOCTPAHCTBE



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

VYrois Mexay npsMbIMU B

16
MIPOCTPAHCTBE
17 [TapannensHOCTh TIOCKOCTEH: https://resh.edu.ru/books
napajuieNbHbIe MII0CKOCTH
18 CaolicTBa napamienbHbIX IIOCKOCTEN
[Ipocreiine npocTpaHCTBEHHbBIE
https://resh.edu.ru/books
19 (burypbl Ha TNIOCKOCTHU: TETpa’ap, KyoO,
napasuiesenumnesa
20 [TocTpoenue ceuenuit
21 [Toctpoenue ceuenunit
KonrponsHast pabora o Teme
2 "[IpsiMbIC U TUTOCKOCTH B https://resh.edu.ru/books
npoctpanctse. [lapamiensHoCTh
MPSAMBIX U IIOCKOCTEM"
IlepnieH IUKyYIAPHOCTD NPSAMOU U
23 IJIOCKOCTH: EPIEHAUKYIIIPHBIE
MpsiMbIE€ B IPOCTPAHCTBE
24 [IpsiMble mapasenbHele U
NEPIIEHAUKYIISPHBIE K MIIOCKOCTH
’s [IpsiMble mapasienbHble U https://resh.edu.ru/books
MEPIEeHIUKYJISIPHBIE K MJIOCKOCTH
26 [Tpu3HaK neprneHauKyIsIpHOCTH https://resh.edu.ru/books
MPSAMON U TJIOCKOCTH
7 [Ipu3Hak nepneHIuKyIsIpHOCTH
MPSAMON U TJIOCKOCTH
Teopema o psimoit
28 P P https://resh.edu.ru/books

MEPIEeHIUKYISIPHOM MII0OCKOCTH



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

29

Teopema o psimoit
MEPIEHIUKYIISIPHON IIJIOCKOCTH

30

Teopema o mpsiMoi
MEPIEeHIUKYISIPHOM MII0OCKOCTH

https://resh.edu.ru/books

31

[leprnieHIUKYNSIp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTostHUE OT MPSMOM J0 MIOCKOCTH

32

[leprnieHIUKYNSIp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSIMOM 710 TIIOCKOCTH

https://resh.edu.ru/books

33

IlepnieHIUKYNSp U HAKIIOHHBIE:
paccTostHue OT TOYKHU J0 IIIOCKOCTH,
paccTostHuE OT MPSIMOM J0 MIIOCKOCTH

34

IlepnieHIUKYNSp U HAKIIOHHBIE:
paccTosiHue OT TOUKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 710 IIIOCKOCTH

https://resh.edu.ru/books

35

VYTIIIBl B IPOCTPAHCTBE: YIOI MEXKAY
IIPSIMOM U TUIOCKOCTBIO

36

JIByrpaHHbIN yTOJ, JUMHEHHBIA YTOJI
JIBYTPAHHOTO yTia

37

JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJI
JBYTPAHHOTO yriia

https://resh.edu.ru/books

38

[lepneHUKYISAPHOCTD IIIOCKOCTEM:
MPpU3HAK NEPIEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

39

[lepneHUKYISAPHOCTD IIIOCKOCTEM:



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

MpU3HAK NEPIECHIUKYIAPHOCTH ABYX
IJIOCKOCTEN

40

IlepneHIUKYIAPHOCTD IIIOCKOCTEM:
MPpU3HAK NEPIEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

https://resh.edu.ru/books

41

Teopema o Tpéx nepreHauKyaspax

42

Teopema o TpEX mepneHIUKYISpaxX

https://resh.edu.ru/books

43

Teopema o TpEX mepneHUKYISIpaxX

44

KontponbHas paboTa mo TeMam
"IlepneHIUKYISIPHOCTD NPSMBIX U
mockocTeil" u "Yriasl MexIy
MPSIMBIMU U TUIOCKOCTSIMH"

https://resh.edu.ru/books

45

[TonsiTe MHOTOrpaHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOI'paHHUKA, BBIITYKJIbIE
1 HCBBIITYKJIBIC MHOT'OT'PaHHUKU;
pa3BEPTKAa MHOIOTPaHHUKA

46

[Ipu3ma: n-yrospHas npu3Ma; rpaHu 1
OCHOBaHUS IPU3MBL; MIpsIMast U
HAKJIOHHAs MTPU3MBI; OOKOBas U
MOJIHAsI TOBEPXHOCTH MPU3MBI

https://resh.edu.ru/books

47

[Tapannenenunen, NpaMOYTroJIbHBIN
MapajiesienuIea U ero CBOMCTBa

48

Iupamuna: n-yrosibHas nupammuiaa,
I'PaHU ¥ OCHOBaHUE NMUPaMUJIbI;
O0KOBas U MOJIHASl TOBEPXHOCTh
MAPaMU/Ibl; IPABWIbHAS U yCEUEHHAs
nupamuaa

https://resh.edu.ru/books



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

49

IIpaBuIBHBIE MHOTOTPAHHUKHU:
MOHATHE TIPABHIBHOTO
MHOTOTPaHHHKA; IPABUIIbHAS TIPU3Ma
U MpaBUJIbHAS MUPAMUJIA; IPABUIIbHAS
TpeyroybHas MUPaMKJIa U TPABHIBHBIH
TeTpadp; Kyo

50

[Ipencrarnenue o MpaBUIBLHBIX
MHOTOTPaHHUKAX: OKTadIP, TOJACKAdAP
1 UKOCadIp.

https://resh.edu.ru/books

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETpUSI OTHOCUTENIBHO TOYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTHI
CUMMETpUHU B TUPAMHUJIAX,
napajuiefienuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

52

Brlunciienue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&0pa, TuaroHasiu,

YTJIBI

https://resh.edu.ru/books

53

[Tnomans 60KOBOM MOBEPXHOCTU U
IIOJIHOY ITOBEPXHOCTHU MPSAMOM
IIPU3MBI, IUIOIA/Ib OCHOBAaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
NPSAMON MPU3MBbI

54

[Tnomaas 60KOBOM MOBEPXHOCTU U
MOBEPXHOCTHU MPABHIBHON MTUPAMH/IBI,
TeopeMa o IIomaan OOKOBOU
MOBEPXHOCTH YCEUEHHOW TTHUPAMHUIBI

https://resh.edu.ru/books

55

KonrponsHast pabora o Teme
"MHororpaHHuku"



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

56 ITousarue 06 00BEME
57 O06BEM TUpaMuIbI
. https://resh.edu.ru/books
58 O0BEM nupamMubl
59 O0BEM nupamMubl
60 O0BEM nupamMubl
. https://resh.edu.ru/books
61 O0BEM pHU3MBI
62 O0BEM pU3MBI
63 O0BEM mpHU3MBI
64 KontponbHas padoTa mo teme
"OO0BEMBI MHOTOTPaHHHUKOB"
IToBTOpenue, 0000IIEHHE
p . https://resh.edu.ru/books
65 cucremaru3anus 3HaHui. [loctpoenue
CE€YEHU B MHOTOTPAHHUKE
[ToBTOpeHue, 06001IEeHNE
cucTreMaTu3alnus 3Hanuil. Beraucienue
66 paccTOSHUI: MEXTY TBYMSI TOUKAMHU,
OT TOYKH JI0 MIPSIMOMA, OT TOUKH 10
TJIOCKOCTH, MEXKIY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU
67 HToroBast KOHTpOJIbHAs paboTa
[ToBTOpeHue, 0600IIEHNE
cucTeMaTHu3alus 3Hannii. Beraucienue
https://resh.edu.ru/books
68 YIJIOB: MEXKY CKPEIIUBAIOIIMMHUCS

HPSIMBIMU, MEXY IIPSIMON U
IJIOCKOCTBIO, ABYIPAHHBIX YIJIOB,



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

YIJI0B MEXKIY IIIOCKOCTSIMU

OBHIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: neHTp, paanyc,
IMaMeTp; TUIOIIAAb TOBEPXHOCTH
cepsl

B3anmMHoe pacrionoxxeHue chepbl u
TUTOCKOCTH; KacaTelbHasl TNIOCKOCTh
K cdepe; miomanb chepbl

https://resh.edu.ru/books

Nzobpaxenue chepsl, mapa Ha
mockocTu. CeyeHus mapa

Hunmuaaprdeckast HOBEPXHOCTb,
o0pa3yroIne UIHHIPHIECKON
MMOBCPXHOCTHU, OCb I_[I/I.HI/IHI[pI/I‘IeCKOI\/'I
IIOBEPXHOCTH

https://resh.edu.ru/books

[ummaap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pa3yroIas U ocCh;
I0Ia1b OOKOBOW U TIOJTHOU
MOBEPXHOCTH

N3o0paxkenue muanHApa Ha
MJI0CKOCTH. Pa3BépTka nmuymmHpa.
Ceuenust mumuHAPA (TIOCKOCTHIO,
MapauieIbHON WU
MEePIEHIUKYISIPHON OCH LIMJIMH]IPA)

https://resh.edu.ru/books

Konunueckas moBepxXHOCTb,



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

o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILNHA,
o0pa3yrolas U 0Ch; IJIOMIAIb
OOKOBOH U MOJIHOW MTOBEPXHOCTU

https://resh.edu.ru/books

VYceu€HHbI KOHYC: 00pa3yromnme u
BBICOTA; OCHOBaHUS M OOKOBas
MMOBEPXHOCTh

10

N306paxkeHne KoHyca Ha MI0CKOCTH.
Pa3BépTka konyca. CeueHust KOHyca
(TUTOCKOCTHIO, MTapalIeTIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
IIPOXOALIEH Yepe3 BEPLINHY)

11

KomOuHnanus ten BpameHus u
MHOTI'OTPAaHHUKOB

https://resh.edu.ru/books

12

MHoOrorpaHHuK, ONMMUCaHHbINA OKOJIO
cdepsr; cdepa, BUcaHHAs B
MHOT'OIpaHHUK UJIK B TCJIO BpalllCHUSA

13

ITonsatue 00 00Béme. OCHOBHEIE
CBOMCTBA 00OBLEMOB TeEIl

14

OO0BéM uIMHIpa, KOHYCa

15

O06BEM mapa u rwiomaas cheps

https://resh.edu.ru/books

16

[TogoOHBIE TENa B MPOCTPAHCTBE.
COOTHOIICHUS MEXTY ILTOIIAIIMHU
MMOBEPXHOCTEH, 00bEMaMK MOTOOHBIX
TCJI



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

KonrponsHast pabora o Temam

17 "Tena Bpamenus" u "O0bembI TeT"
18 BekTop Ha miockocTu u B https://resh.edu.ru/books
MIPOCTPAHCTBE
19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB
20 YMHOXEHUE BEKTOpa Ha YHUCIIO
Paznosxxenue BekTopa 1o Tpém
21 HEKOMIUIAHAPHBIM BEKTOPaM.
IIpaBuno mapasuienenumnena
Pewenne 3axad, CB;BaHHBVIX ¢ . https://resh.edu.ru/books
22 IIPUMEHEHUEM IIPAaBUII JENCTBUH C
BEKTOpaMHU
[IpsimoyronbHas cucteMa KOOpAUHAT
7 B npoctpancTBe. KoopauHathl
BekTopa. [IpocTeiiniue 3agaum B
KOOpJAMHATAX
24 VYron mexay Bekropamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB
25 Brruncnenue yriioB Mex1y NpsMbIMH
U TJIOCKOCTSIMU
26 KoopanHaTHO-BEKTOPHBINA METOT TPU
pElIeHNU T€OMETPUUECKUX 3a]1a4
Kourponbnas pabora no reme https://resh.edu.ru/books
27 "BekTopbl 1 KOOPJMHATHI B
npoctpaHcTae"
[ToBTOpeHue, 06001IeHNE 1
28 cucreMaTtusaius 3HaHuil. OCHOBHbIE

¢burypsl, GpakTbl, TEOPEMBI Kypca



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

IJIaHUMETPUHN

29

[ToBTOpeHmE, 0600IIEHNE U
cucreMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

https://resh.edu.ru/books

30

[ToBTOpeHME, 0600IIEHNE U
cucTeMaTu3anys 3HaHui. 3agaqu
HJIaHI/IMeTpI/II/I U MCTOJBbI UX pGI_HeHI/ISI

31

[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTu3anys 3HaHui. 3agaqu
TJIAHUMETPUHU U METOJIBI MX PEIICHHS

https://resh.edu.ru/books

32

[ToBTOpeHue, 0600IIEeHNE 1
cucreMaTusanus 3Haguii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTepEeOMETpUH

https://resh.edu.ru/books

33

HToroBast KOHTpOJbHAs paboTa

34

[ToBTOpeHmEe, 0600mIEHNE U
cucTeMaTH3allis 3HaHUI

https://resh.edu.ru/books

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34



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