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MyHuunaisHOoe 00pa30BaTeIbHOS YUPEKICHHE
«Cpennss obiieodbpa3oBaTeabHas
mkona Ne3» r. bpsiHcka

AHHOTanMs K padoueil mporpamme

VYyebnoro npeamera «I'eomeTpus»
OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl CPEHETO OOIIETO
o0pa3oBaHUs

Pabouas nporpamma yueOHoro npeamera «I'eomerpus» 00s13aTeIbHOM
npeaMeTHon oonactu «Martematuka U nHpopMaTrka» pazpadoTaHa B
cootBeTcTBUM C MyHKTOM 33.1 ®I'OC COO u peanuzyercs 2 rona ¢ 10 mo 11
KJIACCHI.

PaGouast nporpamma pazpaborana yuurensmu Ctenunoit C.U., Kopenepoii
T.B., B cootBeTcTBUU ¢ [lon0keHNEM 0 paboyux mporpaMMax u onpeaeisieT
OpraHu3alnio 00pa30BaTEIbHON IEATEIHOCTH YUUTENS B IIKOJIE O
ONpENEICHHOMY yYeOHOMY MPEAMETY.

PaGouas mporpamma yueOHoro npenmera spisgercs yactero OOIT OO0

ONPEAEISAIONIEH:

-COJIepIKaHNCE,

-TUTAaHUPYEMbIC PE3YIbTaThl (JIMUHOCTHBIC, IPEAMETHBIC, METAIIPEAMETHBIC);

-TeMaTHYECKOE INIAHUPOBAHHUE C YIETOM paboueli mporpaMMbl BOCITUTAHUS U
BO3MOXKHOCTBIO Hicnionb3oBanus DOP/I]OP.

PaGouas nmporpamMmma o6CyXacHa U MMPUHATA PEIICHHEM METOIUICCKOTO
00BEIMHEHUS U COTIIacCOBaHa 3aMECTUTEIIEM JUPEKTOpa MO Y4eOHO-

BOCITUTATEILHON paboTe, KypUPYIOITUM Y4eOHO- BOCIIUTATEIBLHYIO PA0OTY
MBOY «COII Ne3» r. bpsiHcka.

Hara: 31.08.2023r.



INOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaqbHOTO
rOCyAapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAApTa CPEIHEro 001Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanmst mporpaMMbl 00eCIieYuBaeT OBJIAICHUE KITFOYEBBIMH KOMIICTECHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISI CaMOpPa3BUTHS U HENPEPHIBHOIO 0Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTU 00yYaroNXcsl.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHMsi OOYCIOBIIEHA MPAKTHUYECKONW 3HAYMMOCTBIO METaNpeAMETHBIX U
MPEAMETHBIX PE3YJIbTaTOB OOyYEHHS] TE€OMETPUU B HAIPABJICHUH JIMYHOCTHOTO
pa3BUTHs O0ydarmuxcs, (GopMHUpoBaHUS (YHKIUOHATIHLHOM MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YUCHUS JIPYTUX yYeOHBIX AUCIUILUIMH. Pa3BuTre y o0ydJarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTA W TPOMCXOXKICHUH T€OMETPHUCCKHX
abcTpakiuii, COOTHOIICHHH pEaJbHOTO0 M HJIEATbHOTO, XapaKTepe OTPaKCHHS
MAaTEMAaTUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIUXCs, a TaKKe KadyeCTB MBIIUICHUSA, HEOOXOMMMBIX ISl aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBsieTCS OAHUM W3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb M3YUYEHHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOUW HAMPaBJICHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUPYEMOEe TpPU H3YYCHHH OOYYarOIIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JJOTUIECKUX YTBEPIKICHUN
B XOJI¢ pCIIeHUsS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJIBUTaThb W OINPOBEPraTh
THIIOTE3bI HETIOCPEICTBEHHO HCIOJB3YIOTCA MPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaNIbHOrO ObITHS, (opma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUIHOTO TO3HAHUS W AKTHUBHOTO
npeoOpa3oBaHus  JeHUCTBUTENBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMU



oOpazamMu OOBEOUHSET pa3Hble BUIbl YUYEOHOW U TPYJOBOW JAEATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKON ACSITEILHOCTH 1T0 MHOTHM HAITPABJICHUSM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBbTYpHOE pa3BUTHE
oOydaromuxcss  4epe3  oOecreueHHue  BO3MOXKHOCTH — TPUOOpETeHUs U
UCTIONIb30BAaHUSI CUCTEMATHYECKUX TEOMETPUYECKMX 3HAHWM W  JCUCTBHIA,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JDKEHUs 00pa30BaHUs
0 CTICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpur Ha ©0a30BOM YPOBHE TIIpeaHA3HauYeHa JJis
OOy4Jaronuxcst CpeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenu(puKoil TeoOMETpHUH W HEOOXOAMMBIE /s JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOKHOCTh M3YYUTh T€OMETPHUIO Ooiee
ri1y0oKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUUECKHX
3HAHMX B MPOPECCUOHAITBHON JESTEIHHOCTH.

JlocTmkeHne 1enr OCBOCHUSA MPOrpaMMbl  00ECTIEYMBACTCS pEHICHHEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHRIMH 3aJadamMH  OCBOCHHS Kypca
«I"eomeTpum» Ha 6a30BOoM ypoBHE B 10—11 kaccax sBISIFOTCS:

¢ hopMupoBaHUE IPEICTABICHUS O TEOMETPUN KaK YaCTU MUPOBOM KYJIbTYpPHI

U 0CO3HaHUE €€ B3aMMOCBSI3U C OKPY’KAIOLIUM MHUPOM;

e hopMupoBaHUE MPEICTABICHUS O MHOTOTPAHHHUKAX M TeJIax BPAIICHHUsS Kak
O BAKHEWIIIMX MAaTEeMAaTHYECKUX MOJENSIX, MO3BOJISIIONIUX OMHUCHIBATH U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

¢ hopMHpoBaHNE YMEHUS PACTIO3HABATH HA YepTekKax, MOJIEISIX U B PEATbHOM
MHpPE MHOTOTPAaHHUKH M TeJla BPAIICHHUSI,

®OBJIAJICHIUE METOJAaMHU PEIICHUs 3aJad Ha MOCTPOCHUS Ha HM300pa)KEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e(popMupoBaHME yMEHHUS OMNEPUPOBATH OCHOBHBIMH  TIOHATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

®OBJIAJICHUE AJITOPUTMAMH PEIICHUS OCHOBHBIX TUTIOB 3a7a4; (POPMUPOBAHHE
YMEHHsI TPOBOIUTH HECIOXKHBIC JI0KAa3aTeIbHBIC PACCYXKACHUS B XOC
pEelICHUs CTEPEOMETPHUYECKHX 3aJad MW 3aJad C [PaKTHISCKUM
COJIEpKaHUEM;

®pa3BUTHE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00yuarommxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKAX YMEHHUM, KPUTHIHOCTH



MBIILJIEHUS;

¢ hopmupoBanre (PyHKIIMOHAIBHON TPaMOTHOCTH, PEICBAHTHONW T'€OMETPUU:

YMEHHUE paclio3HaBaTh MPOSIBICHUS I'€OMETPUUYECKUX MOHITHI, 0OBEKTOB

Y 3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3yYECHHUH

JIpYruX  y4eOHBIX  MPEIMETOB,  TMPOSBICHUS  3aBUCUMOCTEH U

3aKOHOMEPHOCTEH, OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh

F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI

anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MMOJTYyUYECHHBIE PE3YJIbTATHI.

OTINYUTENEHOM OCOOCHHOCTHIO IPOrpaMMBbl SIBJISIETCS BKIIIOYEHHE B KypC
CTEPEOMETPUM B HAyaJle €ro M3y4YeHHs 3aJay, pEIIAeMbIX Ha YpPOBHE
MHTYUTHUBHOT'O MTO3HAHU, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIAPYET NMPOTEKAHNE UHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO IPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX IIPEIACTABICHUMN Y
yYallUXCA B Kypce€ CTEPEOMETPUM NPOBOAMUTCS 3a CUET pElIeHUs 3a1ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHMS €TI0 UCXOJHOTO COAEPIKAHMS.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHUIN
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO W MO ToJaM
oOy4eHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMsI paboyell mporpamMmbl, pachpelelEHHbIM [0 TroaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObl OBJIAJEHHE TIE€OMETPUUECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpPEeICTaBICHUN O0ydarolmuxcs, paciuupss u
yriyosisas e€, o0pasysi MpOoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTCS 2 yaca B Heaeno B 10 knacce u 1 yac B
Henemro B 11 kmacce, Bcero 3a nBa roja oOydeHust - 102 ydeOHBIX wHaca.



COJEPKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IE€pPECEKArOLInecs,
MapajuleNIbHble W CKpelmmBarommecs npsmele. [lapajuiensHOCTE NpAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIICIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMM; YIOJd MEXAy NPsAMBIMA B IIPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; NoCTPOCHUE CEYEHUH.

IleprieHIUKYJISPHOCTD NMPSIMOM U IUIOCKOCTH: IIEPIICHIUKYJISIPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIBHBIE W IEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY MNPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  YTOJ, JIMHEWHBIM yroJl  JIBYTPAHHOIO  yIJia.
IleprieHIUKYIJISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsMOM O  IUIOCKOCTH,  NPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPHNEHIUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISpax.

MHoOrorpaHHuKH

IloHATHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: Nn-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSIMOYTOJIBHBIN
napajulesienunes; U ero cpoucrsa. Ilupamumpa: nN-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCceuéHHas nupamMuaa. OJEMEHTBl Npu3Mbl W nupamuiabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUIbHAS NPU3Ma U
NpaBWIbHAs MHpPaAMUJIa; MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
TeTpadap; KkyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOM,



IUIOCKOCTH.  DJEMEHThl CHUMMETPHH B  MHPAMHUIAX, HapaJlieenurnenax,
MPaBUJILHBIX MHOTOTPAHHHUKAX.

Beruncienre dJ1€MEHTOB MHOTOTPAHHHKOB: pEOpa, IUAroHaid, YIJIBL
[Tnomane OOKOBOW TMOBEPXHOCTH W TIOJHOW MMOBEPXHOCTH TPSIMOW MPHU3MBL,
IUIOMIA/Ib OCHOBaHWH, TeopeMa O OOKOBOH IMOBEPXHOCTH MPSAMOM TPHU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW THUPAMUIBI,
TeopeMa O IUlomaau yced€éHHou mnupamuibl. [lonstue o0 o0BéMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[Tono6upie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMU

MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.
11 KJIACC

Tena Bpamenust

[unmuaapuyeckast MTOBEPXHOCT, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMoBepXHOCTU. [lunuHap: ocHoBaHuA U
OOKOBasi MOBEPXHOCTh, OOpa3zyollas M OCh; IUIONMIAJAb OOKOBOM M TOJHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuME U BepIlIMHA, 00pa3yroIias
U OCh; IUIOMAAhr OOKOBOM ¥ TOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyrolue U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, TUAMETP; IUIOMIAJb MMOBEPXHOCTH C(EpHI.
B3auMHoe pacnionoxxenue chepsl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101 ChEpPHI.

N3o00pakeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BépTka MUIMHpa U KOHYCA.

KoMOuHanun Tem BpalmieHWs W MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
OMHUCAHHBIA OKOJIO cdephl; cdepa, BOUCaHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIeHusl.

[Tonsarue 06 00bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueactsus u3 He€. OO0bEM MWIMHJpPA,
KoHyca. O0BEM 11apa U TI0Iaab Chephl.

[TonoOnuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY TUIOHIAISIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJL.

Ceuennss mwiMHApa (MapaJUIeIbHO M TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOSAIIEe 4Yepe3 BEPIIMHY), CECUCHUS
niapa.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTtpaHcTBe. CliokKEeHNE U BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBuno mapamenenunena. Pemienue 3amad, CBA3aHHBIX C



IIPUMEHEHUEM IIpaBWJI JCHUCTBMM C BekTropamu. lIpsaMoyronmeHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaum B
KOOpJIMHATax. YToJ Mex1y BekTopamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.
Beluncienre yrioB Mexay IPsIMBIMU M IUIOCKOCTAMH. KoOpAuMHAaTHO-BEKTOPHBIN
METOJI IIPH PELICHNH F€OMETPUYECKHX 3aa4.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHSI HIPOrpaMMbl Y4Ye€OHOIrO MpeaMeTa
«MaremaTrka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnuranue:

c(OpPMHPOBAHHOCTHIO IPAKIAHCKON MO3UIUU 00YyHAIOIIErocs Kak akTHBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUHCKOro OOIIeCTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Opoueayp TIpaxkJaHCKOro oOuiecTBa (BBIOOPBI, ONPOCHl U 1p.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJBbHBIMA HWHCTHUTYTAMHM B COOTBETCTBUM C HX
(GYHKIUSAMY 1 HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAXKCHHS K
IIPOLIIOMY U HACTOSIIEMY POCCUMCKOW MAaTEMATUKH, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUHCKON MAaTeMaTUYECKOM MIKOJIBI,
K HCIMOJb30BAHUIO 3TUX JOCTHXKEHUW B JIPYrUX HayKaX, TEXHOJOTHAX, cepax

SKOHOMHKH.
JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSL:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;

c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

IcTeTHYEeCKoe BOCIIUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLICHUN, pacCyKICHUM;
BOCHPUMMUYHUBOCTBIO K MATEMAaTUUYECKUM ACIIEKTAM Pa3JIMYHbIX BUOB UCKYCCTBA.

dusnyeckoe BOCNUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ IMHUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U
OT/IbIXa, peryisipHas busnueckas aKTUBHOCTD); (bu3IIecKoro



COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEeATEIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYyJy, OCO3HAHUEM ILIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHANBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymel mnpodeccnrt W peamu30BBIBATh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEW >KWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUU IPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

JIKOJIOTMYECKOoe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKON KYyJIbTYphl, MOHMUMAHWUEM BIIMSHUSA
COIIMATIbHO-?)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COLIMAIbHON
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpolJieM;
OpUCHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU JJIsl pelieHus 3a7ad B
0o0JIacTU OKpYXalolle cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKUA UX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH Cpe/Ibl.

LleHHOCTH HAYYHOTO MO3HAHUSA: _

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM M  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTH, JTaroB €&
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS I[IMBWIM3ALMU;, OBJIAJECHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYK) M HUCCIEHOBATEIbCKYIO AESATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO TMpeamera
«Marematuka XapaKTePU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTN8UAMU.

1)  Vuusepcanvbnvie  noznasamenvhvle — Oelicmeus, — 00eCneuUBaAOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOwuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYHCarowjeeo  Mupa,  NpUMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

Bba3zoBble jJJoruueckue J1eMicTBUA:

®BLISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHYCCKUX

OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYITHPOBATH
OTIpENICNICHUS]  TOHSATUW; YCTAaHABIMBATh CYIICCTBEHHBIM  MPHU3HAK



KJIaCCU(UKALMU, OCHOBAHUA A1 OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
IPOBOJIMMOI0 aHAJIN3a;

®BOCIPUHUMATH,  (OPMYIHPOBaTH M  MPeoOpa3oBBIBATH  CYKJICHUS:
YTBEPAMUTEIbHbIE W OTpPULATEIbHBIC, €AMHUYHbBIC, YAaCTHBIE W OOLIUE;
YCIIOBHBIE;

®BLIBIATh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OPOTUBOpEUMs] B (pakTaxX, [IaHHBIX, HAOJIOJECHUSX U YTBEPKACHUSX;
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e/lcJaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JECIAYKTHBHBIX MU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3AKJIFOUEHHI 110 aHAJIOTUH;

®[IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTesIbCTBA MaTEMaTUYECKUX
YTBEPKACHUM (IIpsIMbIE U OT IPOTHUBHOTO), BHICTPAUBATh apryMEHTALIHIO,
NPUBOAUTH TMPUMEPBI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJBL;

®BBIOMpaTh CIOCOO pemeHuss y4yeOHOW 3aJauu (CpaBHUBATh HECKOJBKO
BApUMAHTOB peELIEHUs, BBHIOMpaATh Hauboiee MNOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

®ICTI0JIb30BAaTh BOMPOCHI KAaK MCCIEAOBATEIIbCKUM HMHCTPYMEHT IO3HAHMS;
(bopMyaupoBaTh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUUE, MpolIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

®[IPOBOJIUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEA0BAHUE
[0 YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4eCKOro OOBEKTa, SIBICHMUS,
IpOLIECcCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MPOLIECCAMH;

®CaMOCTOSITENFHO (OPMYJIMPOBATH 00OOIIEHUS M BBIBOJIBI IO PE3yJbTaTam
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OICHUBATh JIOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

®[IPOTHO3HPOBATh BO3MOYKHOE pPa3BUTHE MPOLECCA, a TAKKE BBIJBUTATh
IPEATOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

®BBLIABIISITH ACPUIUTH MHPOPMALIUU, TAHHBIX, HEOOXOAUMBIX U OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

®BEIOMpATh HHPOPMAIUIO U3 UCTOYHHUKOB PA3IMYHbIX TUIIOB, AHAJU3UPOBATD,
CHUCTEeMATHU3UpPOBaTh M MHTEPHPETUPOBATH HHGOPMAIUIO Pa3IHMUHBIX
BUJIOB U (DOPM Ipe/ICTaBICHMUS;

®CTPYKTYpPHUpPOBaTh MH(POPMALUIO, MPEACTABIATh €€ B paziIU4HbIX (QopMmax,



WLTIOCTPUPOBATH rpapuuecKH;

® OLICHUBATh HaJIEKHOCTD uHbOpMaIu 1o CaMOCTOATEILHO
chOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0uenue:

®BOCIIPUHUMATH U (DOPMYIIMPOBATH CYXKIEHHUS B COOTBETCTBUH C YCIOBHIMHU
U TEIIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHHs B YCTHBIX W MHUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
penieHus 3aa4i, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ybTaT;

®B X07ic 00CYXICHMSI 3a]1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBbI, perIacMoi 3a/1auu, BHICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pEIIeHUs; COTOCTABIATh CBOM CYXACHHS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JUajora, OOHapy>KMBaTh pa3iMuhe€ M CXOJICTBO MO3UIIUMA; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;

®[IPE/ICTABIIATH PE3YJIbTaThl PEIICHUS 33aJ]a4H, YKCIIEPUMEHTA, UCCIIEIOBaHUS,
MIPOEKTA; CaMOCTOSATEIHHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM
3a/1a4 MPe3eHTallM U OCOOEHHOCTEN ay JUTOPHUH.

CorpyaHu4ecTBo:

®[IOHMMAaTh U UCMOJIb30BATh MPEUMYIIECTBA KOMaHAHOW M WHIUBHUAYaJIbHOU
paboThl TIPU PEIICHUH YYEOHBIX 3aJlay; MPUHUMATH 1€JIb COBMECTHOM
NeSATEeTbHOCTH, IUJIAHUPOBATh  OPraHU3AIMIO COBMECTHOM  paloThI,
pacmpenenartb BUAbl padOT, TOTOBAPUBATHCA, OOCYXKIaTh MpOIecCC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

®y4yacTBOBaTh B IPYMIOBHIX (popMax paboThl (00CYX)aeHUs,, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHl M
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHUCTBHSI.

3) Vuusepcanvnvie  pecynamueHble Oeticmaus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCHIU.

Camoopranuzamnus:

® COCTABIISITh TUJIAH, AITOPUTM PEIICHHUS 3a/1a4H, BEIOMPATH CITOCOO PEIICHUS C
y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

®BJIAJICTh HABBIKAMHU  IIO3HABATEJbHOW  pedIeKCMUM Kak  OCO3HaHUS
COBEPILIAEMBIX JEHUCTBUN U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;



BJIQJETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA TMpolecca u
pe3yJIbTara peleHnss MaTEMaTHIECKOM 3a/1a4u;

®[IPEIBUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPH PEIICHUH 3a0a4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJECHHBIX OIMIHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBHUE pe3yjibTaTa IEJIU U YCIOBUSM, OOBICHATH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB JEATEIBHOCTH,
HAXOAHUTh OIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM U CJEACTBUS M3 HUX MPU PEUICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHSAMMU: MTAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYI'PAaHHBIA yToJl, TPaHU JABYTPAHHOIO YTIJa,
peOpo IBYTpaHHOrO yIjla; JMHEWHBIM Yroj JABYIPaHHOTO YIJa; IrpajycHas Mepa
JBYT'PaHHOTI'O yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKIJIBIA M HEBBITYKJIIbIMI
MHOTOIPAHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MHUpamMuaa; Npu3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccuduumpoBarb ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHU; MPAaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE M HAKJIIOHHBIE MPU3MBI, apajUieIeIUuIeabl).

OnepupoBaTh MOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3YsI METOJT CIIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMAaM, MPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHUYECKHUX 3a]a4 Ha BBIYMCIECHUE PACCTOSIHUA MEXAY ABYMsI
TOYKAMM, OT TOYKM JO TMpsAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.



Pemars 3aaun Ha HaxOXKICHHE TE€OMETPUUECKUX BEJIMYUH MO 00pa3am Wiu
QNTOPUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI NPHU PEIICHUHN
CTAaHJAPTHBIX MATEMATHMYECKUX 3aJa4 HA  BBIYMCIEHUE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS NPSAMBIMH, MEXKIYy IPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMuja) ¢ TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU TOI0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBHI.

W3Bnekath, mnpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTAaBICHHYIO Ha YepTexax U
pUCYHKaX.

[TpumensaTs reomeTpuueckue (HaKTbl i1 PEUICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO MIAaroB PELICHHUs, €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1ay.

[IpuBOaNTHL NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIEC IIOHATUSA B IIPOLECCE IIOMCKA pEeLICHUs
MaTeMaTHYecKd C(HOPMYIHPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE T'E€OMETPUHM, MWCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh

IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJIMYHH.
11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHIPUYECKas MOBEPXHOCTh, 0Opasyromiue
MWIMHIPUYECKON  MOBEPXHOCTH;  IIWIMHADP;  KOHWYECKas  IMOBEPXHOCTH,
o0pa3yrolrue KOHUIeCKOH TOBEPXHOCTH, KOHYC; CheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI OYYEHUS TeJl BpallleHusI.

KnaccudummpoBats B3auMHOE pacroiokeHne chepol U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
1aPOBOU CEKTOP.

Bbruncnsate  00bEMBI M IUIOHIAAM  TOBEPXHOCTEM  Ted  BpalleHHUs,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (pOopMyI.

OmnepupoBaTh TOHATUSAMH: MHOTOTPAaHHWK, BIHCAHHBIMN B cdepy u



OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEIO
BpAILICHUA.

BbluncnaTh COOTHOMIEHUSI MEXIY IUIOMIAJIMH MOBEPXHOCTEH U 00BEMaMHU
MOJIOOHBIX TEJI.

N300paxxkath u3ydaemble (QUIYpbl OT PYKHM M C HPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUA.

W3BnekaTh, HHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpEeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMH OHU 00JIaJaIO0T.

[IpuMeHSTh paBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YrOJ MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauts cymMmmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[Ipumensate reomeTpuueckue (axkThl IS PEIICHUs CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemlate mpocreiiiliie reoMeTpuyYecKUe 3a/laud Ha NMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOTI'O METOAA.

Pemate 3amaum Ha [0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUW W
Hax0JICHUE FeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajifOpUTMaM, MPUMEHSs
W3BECTHBIC METO/IbI MIPU PEIICHUH CTAaHAAPTHBIX MaTeMaTHYECKHUX 3aa4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1au.

[IpuBOIUTH MpPUMEPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpPUPOAEC H
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHSTh W3YUYEHHbIE TOHSATHUS B MPOLIECCE IMOUCKA PEIICHUs
MaTeMaTUYeCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PEATHHBIE
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C



UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHSATHI U TEOpeM, ammapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB
Ne | HaumMeHoBaHUe pa3e/ioB U DJieKTpoHHbIe (U poBbIe)
KonTposabHubie IpakTuyeckue
/| TeM NporpaMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThbI padoThbI
1 BBenenue B ctepeoMeTpuio 10
[IpsiMble ¥ MIIOCKOCTHU B
5 MIPOCTPAHCTBE. 12 1
[TapanienbHOCTD MPSIMBIX U
IIJIOCKOCTEN
3 [leprieH IUKYISIPHOCTD 12
OPSMBIX M IJIOCKOCTEMN
4 VYTl MeXKIY TIPSIMBIMU U 10 1
TUTOCKOCTSIMU
MHororpanHuKu 11 1
OO6BEMBI MHOTOI'paHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 1
PacCTOSIHUS U YTIIBI
OBUIEE KOJIMYECTBO YACOB 68 5 0
I1O ITPOT'PAMME




TEMATHYECKOE IINTAHUPOBAHHUE
11 KITIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumenoBaHue pa3jesioB 1 TeM uugpoBbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )

NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypcsl

Tena Bpatenus 16 1

OO6BbEMBI TEN 16 1

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 20

[ToBTOpeHME, 0000IIECHNE, 16 1

cucTeMaTHh3alys 3HaHUi
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0
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