MYHUIIUITAJIBHOE BIOJ’KETHOE OBIIEOBPA30OBATEJIBHOE YUYPEKJIEHUE
CPEJHSAA OBINEOBPA3OBATEJIBHAS HIKOJIA Ne 5
I'. VIJIETOPCKA CAXAJIMHCKOWM OBJIACTH
694920, CaxanuHckas 00JacTh, I'. YIUIErOpcK, yi. 8 Mapta, a.1, Ten. 8 (42432) 43-082,
daxkc 8 (42432) 44-130, E-mail: ugl-school-65 @yandex.ru

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

a IITIK matemaTukw, 3aM. TUPEKTOpa 1o YBP/ I[HPGKTOP MBOY COIII

¢buzuku, nHOOPMATUKH

Adanacoena I'.B.
npotokos Ne 1 ot 24
aBrycra 2023r.
asrycra 2023r.
PABOYAJ ITPOITPAMMA

y4eOHOro MpeaMeTa

«I'eomeTpus»

cpeaHee oOiiee 0OpazoBaHUe

r. Yraeropck, 2023



INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, M TPAAHWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUIHOCTH 00YJarOITHXCS.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
TPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX JUCHUIUIMH. Pa3BuTue y o0yyaromuxcs
NPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U IPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pPEaJbHOrO0 M HJAEAJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE COCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIsl aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOM HAMPABIEHHOCTH, TaK U T'YMaHUTapPHOU.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHHU OOYYaroIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKUX YTBEPIKICHUN
B XOJI€¢ pELIEHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MHCIMOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOTI'O LIMKJIA, B YACTHOCTHU U3 Kypca (DPU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O00JacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS WM AKTHUBHOTO
npeoOpazoBaHusl  JAeWCTBUTENBHOCTH. OmNepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBENUHSIET pa3HbIE BUALI y4EOHOW W TPYJOBOW JEATEIHHOCTH,
SBIISICTCS OAHUM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAadeCTB, MOATOMY AaKTyallbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro kKypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKUX 3HaHUU U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIAJIHBIM HCIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
OOy4JaronMXcs CpeHEN MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CcHenu(puKOl TreoMeTpuH W HEOOXOAMMBIE [JIsi JKM3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
riy0O0OKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HAHUAX B IPOPECCHOHATBHOM JEATEIbHOCTH.

JlocTH)KeHHE LEeIM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kjaccax SBiIsSIFOTCS:

e (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE MpPEACTaBICHUS O MHOTOTPAHHMKAX M TelaxX BpalleHUS
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJIENAX, TO3BOJISIONIMX OMUCHIBATDH
Y U3y4aTh pa3HbIC SABJICHUS OKPY>KAIOIIEro MUPA;

e (opmMupoBaHue yMeHHsI pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJAJEHUE  QITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCcy X /IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ay C
MPAKTUYECKUM COJEP’KaHUEM;



e pasBuTHE UHTEIJICKTyallbHBIX ~ M TBOPYECKUX  CIIOCOOHOCTEM
oOy4arolmuxcs, IO3HABAaTEIbHOW  AKTUBHOCTH, HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATBHON I'PaMOTHOCTH, pENEeBaHTHOM
Ir€OMETPUU: yMEHUE PACIO3HaBaTh IPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl W 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh HUX Ha S3bIKE
IE€OMETPUH U CO3/1aBaTh F€OMETPUYECKHUE MOJIEH, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN aImapar Uil PELICHHs IMPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJTYyYECHHBIEC PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPaMMBbl SIBISIETCSI BKJIIOUYEHHE B KYPC
CTEPEOMETPUM B HAyalle €ro Mu3y4YeHHMs 3a1a4, pellaeMblX Ha YypOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPENEIEHHBIM 00pa30M OopraHu3oBaHHas paboTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyUYECHUIO NPEIMETA.

[Tpenmourenue oTAAETCSA HATIISIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4aluxcsi B Kypce€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUICHUsA 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarIsAHOCTH, MBICIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikaresibHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanaukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercs HE TOJBKO II0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHUs Ha YPOBHE CpPEHEro 001Iero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJibTaTaMm
OCBOEHHUSl paboueil mporpamMmbl, pacnpeleN€HHBIM 10 TrojJaM OO0y4YeHUs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIIATENIBHO, C
COOJIIO/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yriay6usist e€, o0pa3yst MpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yudenue reometpun oTBoaMTCs 2 yaca B Henento B 10 kitacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a nBa roga ooydenust - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajuyielbHble W CKpelmuBaromuecs mnpsMble. [lapannenbHOCTs OPSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapaJUICIbHBIE TMPSIMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAINpPABJIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napaJiyieJIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune/; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSMbIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
IPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOU
NEPHEHANKYJIIPHON IUIOCKOCTU. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JBYTPaHHOTO  yTJa.
[lepneHaMKyIIlp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM OO0  IUIOCKOCTH,  HOPOEKIUs  (QUIypsl Ha  IUJIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpHU3HAK  MNEPHEHAMKYJISIPHOCTH  JABYX
IockocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl Tpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs THpPaMUJia; MNpPaBUIbHAS TPEYroJibHasE MHUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; kyO. IlpencraBienne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHUpaMUAax, MNapauielienunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbluucienue 31€MEHTOB MHOTIOTPAaHHUKOB: pPEOpa, JMaroHaiH, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW MUPAMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.



11 KITACC

Tesia Bpalenus

[HunuHapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [[unuHap: ocCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepxHOcTU. KoHyC: oCHOBaHUE U BepIilMHA, 00pa3yrolas
M OCb, IUIOMIaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
00Opa3ymolire U BbICOTa; OCHOBAHMS U OOKOBAsI TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETP; IUIONIAJb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnionoxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b CHEPHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIMHApa U KOHYCA.

KomOunHamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJIO cdepsl; cdepa, BNUCAHHAST B MHOTOTPAaHHUK, WIW TEJO
BpAIlCHUS.

[Tonsarue 00 06bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00bEMe
IPSIMOYTOJIBHOTO Tapajulesienunena v ciaeactBus u3 He€. O0bEM LMIMHAIpA,
koHyca. O0BEM 11apa u 1mIomab chepsl.

[logo6ubeie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOI00HBIX TEJI.

Ceuenus mwiMHApa (MapaJUiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAHMIO M TPOXOJAIIEE Yepe3 BEPILUHY), CEUEHUS
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B ipocTpaHcTBe. C0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHCHUEM TMpaBUJl JCUCTBUUA C BeKkTopamu. IlIpsAmoyronpHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YToJl MeXay BekTopamu. CKalsSIpHOE MNPOU3BECHHE BEKTOPOB.
Brruncnenue yrioB Mexay MPSMBIMH U TIOCKOCTAMHU. KoOpanHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOMIECTBA, MPEACTABICHHEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxAaHCKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMYA 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  MOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIESITETbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA.

PDuznyeckoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUU U

OTJbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
NEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
pasauuHbiM  chepaM  MPOo(PEeCCHOHANBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ NPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSIKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

Cc(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHl, TMOHUMAHUEM BIUSHUS
COIMAJIBHO-DKOHOMHYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON U CONUATBLHOU
CpeIbl, OCO3HaHHEM TJO00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMEH Ha MPUMEHCHHE MaTeMAaTHYECKUX 3HAHWM i1 PEIIeHUS 33134 B
o0NacTh OKpyXKalmled cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OIIGHKH UX
BO3MOJKHBIX MTOCIICJICTBHUH JIJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO IO3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JeSITeIbHOCTH, ITAarloB €€
pPa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs I[MBUIM3AIIMN; OBJIAJEHUEM S3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYECKOH KYJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUIyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl y4eOHOTO TMpeaMmera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuvle  Oeticmeus, — obecneyusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJCamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUN MEXTy MOHATUAMU, (OPMYIHPOBATH
OTpECCHUS  TOHATUH; YCTAHABJIIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
NPUBOAUTH TIPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBECHHBIE
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIIOJBH30BAaTh BOIPOCH KaK MCCIEAOBATEILCKUN MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmau 1o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuvlie Oelicmeus, obecneuusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh H  (HOPMYIHpPOBaTh CYXXICHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelIeHus 3a7jaui, KOMMEHTHPOBATh IOIY4YEHHbBIN pe3ylbTar;

B X0/ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY 00CYXK1a€MOI TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle€ U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYILIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU paOOThI MPU PEIICHUH YU4eOHBIX 3aj/1ay; MPUHUMATh 1IEJIb
COBMECTHOM JEATENbHOCTU, IUJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpeaesaTh BUbI padOT, 10rOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHMs, 0OMEH MHEHUH,
«MO3TrOBBI€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4€TOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTpOJIS IIporecca u
pe3yJibTaTa peIICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa I€JI1 U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSAMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccugpunmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMH: JIBYI'PAaHHBIM yroyl, TpaHW JABYIPAHHOTO YIJIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIIBIM
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPABUJIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIBHBIN NapaJljIesIeuIe, Kyo0).

KnaccudummpoBate ~ MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kkinaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapajlIeIeUIIE IbI).

OmneprpoBaTh MOHATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJENOB, BBINOJHATh
(BBIHOCHBIE) TUIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXy, COOKY, CHU3Y.

Permats 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE AaHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 HAa BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permath 3a1aun Ha HaXOXKJICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U MUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TMpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YEpPTEXKax U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIE IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITO0JIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKONH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (HWIMHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIrO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4uchasTe COOTHOLIEHUS] MEXY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300paxkath m3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BuJ cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIleHHs.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JIEUCTBUSL  CIOKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMU CBOMCTBAMH OHU 00JIa/1afOT.

[IpuMeHSTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3asaBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIAroB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemats mpocteiime reoMeTpUuYeCcKUe 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0KA3aTeILCTBO MAaTEMATHUECKWX OTHOIICHUN W
HaXO0XJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WU allfOpUuTMaM, MpUMEHsIs
M3BECTHBIE METObI ITPY PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHATP OpOCTEHIINE MPOTPAMMHBIE  CPEIACTBA W DBJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMEHATH TMOJIyYEHHBIC 3HAHHWS Ha MNPAKTHUKE: aHAIU3UPOBATh pPEajbHBIE
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYJIMPOBAHHON TMPOOJIeMBbl, MOJIETUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TEOMETPUHM, MCCIEA0BaTh MOCTPOEHHBIE MOJICIH C
WCITOJIb30BaHUEM I'eOMETPHUUYSCKUX TIOHATHH 1 TeOpeM, ammapara ajareOpbl; peraTh
MPAKTUYECKUE 33/1a4H, CBA3AHHBIC C HAXO0XKICHUEM T€OMETPUUCCKUX BEIIMYUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 0
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 2 | 0
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHL[HIfymIpHOCTL HIPSIMBIX U 12 0 0
IJIOCKOCTEN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1 0
5 MHororpanHuku 11 1 0
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 0
7 IToBTOpEHME: CEUEHMUS, PACCTOSHUS U YIJIbI 4 1 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE

HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )

NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena Bpaienus 12 0 0

OO6bEMBI TEN 5 1 0

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 0

[ToBTOpeHME, 0000IIECHNE, 7 | 0

CUCTEMaTU3alUs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcCHOBHBIE IIOHATHS CTEPEOMETPUU:
TOUKa, MpsiMasi, MII0CKOCTh,
npoctpancTBo. [IpaBuia uso0paskeHus
Ha PUCYHKaX: U300pa>KeHUs TUIOCKOCTEHH,
napauIeIbHBIX IPSAMBIX (OTPE3KOB),
CeperHbl OTpe3Ka

[TonsTus: MepeceKaromuecs nmiI0CKOCTH,
nepecekaromuecs npsamas 1 rmiI0CKOCTb

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

05.09.2023

08.09.2023

DJIEeKTPOHHBIE

uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

https://www.yaklass.ru

https://www.yaklass.ru/

IlonsTus: NnepeceKaromuecs 1mI0CKOCTHy,
nepecekarommecs npsamas 1 rmiIoCKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/IC MHOT'OT'PpAaHHUKOB Ha
PUCYHKaAX, Ha IPOCKIIMOHHBIX YCPTEIKAX

HavansHbie cBeieHus 0 Kyoe u
nUpaMuie, uX Pa3BEPTKU U MOJIETIH.
CeueHnst MHOTOTPaHHUKOB
HauanpHabie cBeneHus o Kkyoe u
nUpaMuJie, UX Pa3BEPTKU U MOJIETIH.
CeueHust MHOTOTPaHHUKOB

12.09.2023

15.09.2023

19.09.2023

22.09.2023

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

[TousaTHe 00 aKCHOMATHUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI

26.09.2023




CTEPCOMETPHHU U CIICACTBUA U3 HUX

TToHsaTHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

29.09.2023

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

03.10.2023

10

11

12

13

TToHsaTHEe 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

B3anMHOe pacmoiokeHue npsmbIX B
IIPOCTPAHCTBE: IepeceKaromuecs,
NapauIeIIbHBIE U CKPEIIHUBAIOIINECS
IpsIMbIE

[TapayeabHOCTB IPSMBIX U IUIOCKOCTEH
B [IPOCTPAHCTBE: NAPaJUICIIbHBIE IIPSIMBIC
B [IPOCTPAHCTBE; MAPaJUICIIBHOCTD TPEX
IIPSIMBIX

[TapayieabHOCTB IMPSMBIX U IUIOCKOCTEH

B IIPOCTPAHCTBC: HapaHJ'ICJ'IBHOCTB
HpHMOfI " ITJIIOCKOCTHU

06.10.2023

10.10.2023

13.10.2023

17.10.2023

14

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

20.10.2023

15

16

VYros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

24.10.2023

27.10.2023

17

[TapanienbHOCTh MIOCKOCTEH:




napaajaCiIbHbIC IIJIOCKOCTU

07.11.2023

18 CBoiicTBa napayyIeNIbHBIX IIIOCKOCTEN 10.11.2023
[Ipocreiinne npocTpaHCTBEHHbBIE
19 (GUrypsl Ha MJIOCKOCTH: TETPAdIP, KyO, 14.11.2023
napajuieJenune/
20 [TocTpoenue ceueHuit 17.11.2003
21 [Toctpoenue ceueHuit 21.11.2023
KonTtponbHas padora no Teme "[Ipsimbie
22 Y TJIOCKOCTH B 1T HCTBE.
Ha}J)I;JfJIeOJICLHOCTI,pE;C)E\iI; u TIJIOCKOCTGfI" 24.11.2023
IlepneH AUKYIAPHOCTD MPAMON U
23 IUIOCKOCTH: MEPIEHANKYIISPHbIE PSIMbIE 78.11.2023
B IIPOCTPAHCTBE
24 [IpsimMble mapanienbHbie U
MEPIECHINKYIISIPHBIE K INIOCKOCTH 01.12.2023
)5 [IpsimMble napayenbHble U
NEePHEHANKYISIPHBIE K IIOCKOCTH 05.12.2023
26 [Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU
Y IJIOCKOCTH 08.12.2023
7 [Ipu3Hak nepneHMKyISIpHOCTH NPSMON
Y TUIOCKOCTH 12.12.2023
)3 Teopema o0 psIMOM NTEPIIEHANKYISIPHON
MJIOCKOCTH 15.12.2023
29 Teopema o mpsiMON EPIECHANKYISIPHON

IIJIOCKOCTH

19.12.2023




30

31

Teopema o mpsiMON NEPIEHANKYISIPHON

IJIOCKOCTH
[leprieHIUKYNISAp U HAKIOHHBIE:

pacCcToOAHNUE OT TOYKH 0 ITJIOCKOCTH,
pacCcTodHuEC OT HpHMOﬁ J0 INNIOCKOCTH

22.12.2023

26.12.2023

32

[IepnieHauKYISp U HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH [0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TNIOCKOCTH

29.12.2023

33

34

35

[IepnieHauKyIsp U HAKJIOHHBIE!
paccTosiHue OT TOYKHU 10 INIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH

[leprieHAUKYNSAp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

VYTIibl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSAMOM U IIOCKOCTBIO

09.01.2024

12.01.2024

16.01.2024

36

JIByrpaHHBIN yroJl, TMHEHHBIN yroi
JIBYTPAHHOI'O yIJla

19.01.2024

37

38

39

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPaHHOI'O yrIJa

[lepnieHIMKYISIPHOCTD MIIOCKOCTEH:
IPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

23.01.2024

26.01.2024

30.01.2024

40

[leprieHAMKYASIPHOCTD IJIOCKOCTE:
MPU3HAK NEPIIEHIUKYISIPHOCTU ABYX

02.02.2024




41

IUIOCKOCTEH

Teopema o Tpéx nmepneHAUKYIIpax

06.02.2024

42

43

44

Teopema 0 TpEX nepneHAUKYIpax

Teopema o Tpéx nmepneHAUKYIIpax

KonTponbsHas pabora mo Temam
"IlepneHUKYISIPHOCTD MPAMBIX U
miockocteil" u "Yribel MeXy NPSIMbIMU
M TIJIOCKOCTSAMU"

09.02.2024

13.02.2024

16.02.2024

45

IlonsTue MHOI'OrpaHHuKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHHKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH, pa3BépTI<a
MHOT'OT'paHHHUKa

20.02.2024

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsIMast U
HAKJIOHHAs MIPU3MbI; OOKOBasl U MOJIHAS
MIOBEPXHOCTb MTPU3MBbI

27.02.2024

47

48

49

[Tapannenenunen, NpsAMOYTOIbHBIN
napaiesienune]] 1 ero CBOMCTBa
[Inpamuna: n-yronbHas nupamMuaa,
I'paHd U OCHOBaHME MUPAMM/IbI; OOKOBas
W IMOJIHAA MOBEPXHOCTH IMUpPaMUbI;
IIpaBWIbHAsA U YCEYEHHAs TUpaMUia

[IpaBuiIbHBIE MHOTOIPAHHUKU: ITIOHATHE
IIPaBUIILHOTO MHOTOI'PaHHHUKA,;
[IpaBUJIbHAS [IPU3Ma U NIPABUIIbHAS

01.03.2024

05.03.2024

12.03.2024




50

ApaMHua; IpaBUIIbHASA TPEYTrOJIbHas
nyMpamMujia U NpaBWIbHBIA TETPadip; KyO
[IpencraBienuie 0 npaBUIbHBIX
MHOT'OTPaHHUKAX: OKTa’ap, NOAEKadAp U
HKOCadP.

15.03.2024

51

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEIIbHO TOYKH, MPSAMOW,
IJIOCKOCTH. DJIEMEHThl CHMMETPUHU B
nupamuaax, napajaeiaenuneaax,
MPaBWIbHBIX MHOTOIPaHHUKAX

26.03.2024

52

Briuncienue 2i1eMeHTOB
MHOTOTPAaHHHUKOB: p&Opa, THaroHa,

YTJIbI

29.03.2024

53

[Tmomane 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOM MPU3MBI,
IJIOIIA (b OCHOBAHMI, TEOpEMA O
OOKOBOI TOBEPXHOCTH MPSMOU MPU3MBI

02.04.2024

54

[Tmomane 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MIPABWIILHOW IMHUPaAMHUJIBI,
Teopema o TUIoaau OOKOBOM
MTOBEPXHOCTH YCEUEHHON TTUPAMU/TBI

05.04.2024

55

56

KonTtponbHas pabora o Teme
"MHororpaHHuku"

[TousaTtue 00 00BEME

09.04.2024

12.04.2024

57

O06bEM upamMu/Ibl

16.04.2024

58

O06BEM nupamMuIb!




19.04.2024

59 O06bEM UpamMu/Ibl 73.04.2024
60 O06BEM nupamuIb1 26.04.2004
61 O0BEM IPU3MBI 30.04.2024
) N
6 O0bEM IpU3MBI 03.05.2024
63 O0bEM TpU3MBI 07.05.2024
64 Kontponbnas pabota no reme "OOBbEMBI
MHOTOTPaHHUKOB" 10.05.2024
[ToBTOpeHue, 06001IIEHNE
65 CI/ICTCME}TI/BaHI/I}I 3Hanui. [locTpoenue 14.05.2004
CEYEHU B MHOTOTPaHHHKE
[ToBTOpeHue, 06001IIEHNE
crucTemMaTu3alus 3HaHui. Beraucnenue
66 PACCTOSIHUN: MEXTY IBYMS TOUKAMH, OT
TOYKH JI0 IPSAMOM, OT TOUKH 10 17.05.2024
TIOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS
OPSIMBIMHU
67 Hrorosast koHTpOIBHAs paboTa 21.05.2004
[ToBTOpeHnue, 06001IeHNE
63 crucTemMaTu3alus 3HaHui. Beraucnenue
YIJIOB: MEXY CKPEIIMBAIOIIMMUCS 24.05.2024

PSIMBIMHU, MEXKTY MIPSIMOM U




IJIOCKOCTBIO, JIBYI'PAHHLIX YIJIOB, YIJIOB
MCKAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Tuamerp;
IUTOIA/b TOBEPXHOCTH CEphbI

B3aunmMHoe pacrionoxxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; momans ceps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

].II/IJII/IH}IPI/I‘-ICCK&SI IMOBEPXHOCTD,
o0pa3yrolne UIMHIPHIECKOM
MOBEPXHOCTH, OCh IIMJIHHIPUICCKON
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroiias u oCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300paskeHne MUIMHAPA Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus

HMWIMHJPA (TI0CKOCTHIO, MapaiebHON
WM TepIEHIUKYISPHON OCH LIMIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromnime
KOHHYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW TOBEPXHOCTHU




10

11

Konyc: ocHOBaHME U BEpILIUHA,
o0pa3yrolias 1 0Cb; IUIOLIa (b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

VYceu€HHBIN KOHYC: 00pa3yroIue 1
BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh

N300pakeHne KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MJI0CKOCTHI0, MapaIeIbHON
OCHOBAHUIO, U INIOCKOCTBIO, IPOXOAIIECH
4yepes BEepIIUHY)

KomOunanws ten BpameHus u
MHOI'OTDaHHUKOB

12

13

14

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsr; cepa, BIUCaHHAs B
MHOTOTPaHHHK WJIN B TEJIO BPAICHUS
[Tousitue 06 00BéMe. OCHOBHBIE
CBOIicTBa 00BHEMOB TEII

O0BEM HMIMHIpA, KOHYCa

15

16

17

OO6béM mapa ¥ miomaib chepbl
[TooOHBIE TENa B TPOCTPAHCTBE.
CooTHOUIeHNsT MEXIY TUIOIIAAIMU
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET
KonTponbhas pabora no temam "Tena
BpameHus" u "O6beMbl Ten"

18
19

BexTop Ha MI0CKOCTH ¥ B IPOCTPAHCTBE

CrnoskeHue ¥ BEIYUTAaHHUE BCKTOPOB

20

YMHOKEHUE BEKTOpa Ha YUCIIO




21

22

23

Pa3noxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuieJenunea

Pemenuie 3a1ay, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimue 3agaun B KOOpAUHATaX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

Brruncnenue yrioB Mex1y NpsSMbIMU U
MIJIOCKOCTSIMU
KoopanHaTHO-BEKTOpPHBIN METOT TPU
pelIeHNU TEOMETPUYECKUX 3aau

27

28

29

30

Kontponbnas pabota o teme "BekTopsr
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpEeHue, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpeHUEe, 06001IeHNE 1
cucreMarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHue, 06001IeHNE 1
cUCTeMaTu3alus 3HaHui. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS




IToBTOpEeHME, 0000IIEHNE U

31 CUCTEMaTHU3allus 3HaHUH. 3a1auun 1
TUTAHAMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHmE, 0000IIEHNE U

1 cucrtemaTtusanus 3Hanuii. OCHOBHBIE |
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTePEOMETPUH

33 HroroBast koHTpoIbHAs paboTa 1

34 [ToBTOpeHme, 0606III€HIfC " |
CUCTeMAaTH3aIWsl 3HAHUH

OBILEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremarnka: airedpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kanomiies C.b. u

npyrue, AxunoHeproe oo6mectBo «M3natensectBo «IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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