MHUHUCTEPCTBO IMPOCBEIEHUSI POCCHICKOI OEJAEPAIIMNA
Munucreperso oGpasoBanust u HayKH Pecny6inxu Komu

Ynpasaenne o6pazosanust MP «Yers-Boivekuii
Myununnansnoe Groxernoe 06meo6pazoBaTebHOE YIPeKICHHe
«Cpennsisi 061meo6pasosaTeapHas mKosa Ne3y nrr.Kemapr

«PacemoTpeno» «CoruacoBano»
Meroaugeckum 00beMICTIEM 3aM.upeKTopa 1o Mp WO Jlperto;
MeicuTensy Yepuora H.B. e2=z?_~ (380 \
P " Kyt ﬁﬁa@ 12
IIporoxon Nel or 28.08.2023 29 aBrycra 2023 roja S ¥

30,08.20231:

Konusa BepHa

QOKMgT MOAMVNCAH
ONEKTPOHH®GM: bio

Ceptudmkat: 549A74DCC3DF1E73B4B481C4200D2CBC
Bnapeneu;: KyTbuHa Onbra HukonaesHa
[Hencteutener: ¢ 06.10.2023 go 29.12.2024

PABOYAS ITPOT PAMMA
(ID 1760894)

yuebnvrit npeomem «l'eomempus. Bazoevtii yposervy
o yuauquxca 10 — 11 knaccog

nrr. XKemapr, 2023


Директор
Машинописный текст
Копия верна


MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS Jis
obyuaromuxcst 10 —11 ximaccop pa3paborana Ha ocHoBe DenepanbHOro
rOCyIapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAAapTa CPEAHEro o0miero ooOpa3zoBaHus,
C Y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHMI, MPEABSABIAEMBIX K
MaTEMaTUYECKOMY OOpa3oBaHHUIO, U TPATUIUNA POCCHUUCKOrOo 0Opa30BaHUS.
Peanuzanus nporpaMMbl 00€CIEUMBAET OBJIAJICHUE KIIOYEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOLIIMMU OCHOBY JUJII CaMOpPa3BUTHSI U HENPEPHIBHOIO 00pa3oBaHMs,
LEIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO M TO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTHU O0YYarOIIUXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIe€OMETPUM Ha YPOBHE CpEIHEro oOwIero
oOpa3zoBaHusi 00YCJOBJI€HA MPAKTUYECKOW 3HAYUMOCTBIO METAlpEJAMETHBIX W
IPEIMETHBIX PE3YJIbTAaTOB OOYyYEeHHs] T€OMETPUU B HAIPABIECHUU JIMYHOCTHOIO
pa3Butusi oOywaromuxcsi, GopmupoBaHus (YHKIIMOHATBLHON MaTeMaTHYECKOU
rPaMOTHOCTH, U3YyUEHHS IPYTUX y4E€OHbIX TUCHMIUIMH. PazBuTe y 00ydarommxcs
NPAaBWIBHBIX MPEACTABICHUN O CYHUIHOCTH U MPOUCXOKICHHUH T'€OMETPUYECKUX
a0CTpakInii, COOTHOIICHUH PEATBHOTO M HUICATHHOT0, XapaKTepe OTPAKCHUS
MAaTEMATUYECKON HAyKOW SBJIECHHM U MPOLECCOB PEATBHOTO MHpPA, MECTE
r€OMETPUU B CUCTEME HAYK U POJIU MaTEMaTUYECKOTO MOJIETMPOBAHUSI B HAYYHOM
MO3HAHWUU U B PAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHUS
yUYaluxcsi, a TaKXKe KauyeCTB MBIIUICHUS, HEOOXOAUMBIX I ajanTaldd B
COBPEMEHHOM OOIIICCTBE.

['eoMeTtpust gBisieTcsi OHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETrO
oOmero oOpa3oBaHMs, TaK Kak oOOecreyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUN HAIMIPaBJICHHOCTH, TaK U TYMaHUTApPHOM.

Jlornyeckoe MbIUIeHUE, (opMUpyeMoe NpHU HU3YYCHUH OO0yUYaIOIIUMHUCS
MOHSATUMHBIX OCHOB F'€OMETPUU U MOCTPOSHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUM
B XOJI€ pPEIICHUSI TE€OMETPUUECKUX 3a]ad, YMEHHE BBIJIBUTaTh M OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS MPU PEIICHUM 3aJlad €CTECTBEHHO-
HAy4HOTO [UKJIA, B YACTHOCTH U3 Kypca (PU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX NEATeNbHOCTH yenoBeka. OpueHTalus 4YesloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COLMAIbHOrO ObITUS, (opma
OTPAKEHUSI OKPYKAIOIIET0 MUPA, YCIOBHE YCIEIIHOTO MO3HAHMS M aKTUBHOIO
npeoOpa3oBaHus  JEUCTBUTENBHOCTH. OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSAET pa3Hble BUIbI y4eOHOM U TPYAOBOW JIESTEIBHOCTH,



SBJISICTCSI OJTHUM W3 MPO(GECCHOHANTBHO BAXKHBIX KAaueCTB, MOATOMY aKTyaJlbHA
3amaya (opmMupoBaHus y OOyYarouIMxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
PA3HOBHUJIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B
MOJITOTOBKE K MPaKTUYECKON ACSATEIBHOCTH 10 MHOTUM HAIIPaBJICHUSIM.

[leas ocBoeHus mporpammbl yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 0OydeHHsT — o00Ieo0pa3oBareibHOE M OOIIEKYJIbTYpHOE pa3BUTHE
oOydaronuxcst 4epe3 0OecleueHHe BO3MOXXHOCTH  NPUOOPETEHUA 17}
WCMOJIb30BAaHUSI CHUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM W JICUCTBUH,
cnenu@UIHBIX T€OMETPUH, BO3MOKHOCTH YCIICIIHOTO MPOJIOHKEHUST 00pa30BaHus
MO CTIEIMAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCIIOIH30BAHUEM T'€OMETPHH.

[Iporpamma no reomeTpuud Ha O0a30BOM YpPOBHE IIpeAHA3HA4YeHa JIJIsi
00y4YaroImMXCcsl CPEAHEHN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJIKHBI OCBOUTH OOINIME MAaTEeMaTHYECKUE YMEHUS, CBS3aHHbBIC
co creuuukoil reoMeTpuM W HEOOXOIUMBbIE I >KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YUHUTh T'€OMETpUIO OoJiee
rIyOOKO, €Clii B JIalibHEUIIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUECKUX
3HaHUSIX B MPOGECCUOHATBHON ACSTEIBHOCTH.

JlocTHkeHHe Lenu OCBOEHHSI MPOrpaMMbl OOECIIEYUBAETCA PEIICHHEM
COOTBETCTBYIOIIMX  3a1ad. [IpuopuTeTHBIMH  3ajJadaMH  OCBOEHHUSA Kypca
«I"eomeTrpun» Ha 6a30BOM ypoBHE B 10—11 kaccax sBIsSIOTCS:

e (opmMupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue TpenCTaBICHUS O MHOTOTPAHHHUKAX M TeJlaX BpaIlECHUS
KaK O BOKHEUIIINX MAaTEeMAaTUYECKUX MOJEISAX, MO3BOJISIONINX OIMUCHIBATH
Y U3y4aTh pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (opmMupoBaHue yMeHHS pacro3HaBaThb Ha YEpPTEKaX, MOJEIIX U B
pearbHOM MHpPE MHOTOTPAHHUKH U TEJIa BpallleHUs;

e OBJAJCHHE METOJAMH PEIICHUS 3a7a4 Ha TOCTPOSHUS Ha W300PaKCHUSIX
MPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHue yMeHHS ONEPUPOBATH OCHOBHBIMH TIOHATHSIMH O
MHOTOTPaHHHUKAX U TeJlaX BPAIlIEHUS! U UX OCHOBHBIMU CBOMCTBAMU,;

e OBJIAJICHUE  aJNrOPUTMAMHU  pEIICHHUS  OCHOBHBIX THWIIOB  3aj/1ady;
dbopMupoBaHUE yMEHUsI TMPOBOJAUTH  HECIOXKHBIE  JOKa3aTeJIbHBIC
pacCcyXJeHus B XOJIe€ pPEIICHUs CTEPEOMETPUYECKUX 3ajlad M 3a7ad ¢
MPAKTUYECKUM COJEPIKaHUEM;

e pa3BUTHE  HWHTCIUICKTYaJbHBIX U  TBOPUYECKHUX CIOCOOHOCTEM
oOy4Jarommxcs, TMO3HABAaTEIbHOM  AKTMBHOCTH,  MCCIIEOBATEIbCKUX
YMEHUM, KpUTUIYHOCTH MBIIILJICHUS;



o (opmupoBanue  (QyHKIIMOHATHHOW  TPAMOTHOCTH, pEeBaHTHOM
r€OMETPUU: YMEHHE pPACIO3HABaTh MPOSBIICHUS FEOMETPUUECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTYyallUsIX M TMPU HM3YYEHUU JPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH W 3aKOHOMEpHOCTeH, (OpMynHpoBaTh HUX Ha S3BIKE
T€OMETPUHU U CO3/1aBATh T€OMETPHUECKUE MOJIENN, TPUMEHATh OCBOCHHBIM
F€OMETPUYECKUM amnmapar [l PEUIEHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YIbTATHI.

OTIMYUTENHEHONM OCOOEHHOCTBIO MPOrPAMMBI SIBISIETCS BKIIOUEHUE B KYpC
CTEpEOMETPUM B Hayaje €ro Hu3y4YeHHs 3aJad, pEIIaeMbIX Ha  YPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHr3oBaHHas padboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOIO W  IMPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX IMPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YUEHUIO IIPEAMETA.

[Tpennourenue oTaaéTcst HArISAHO-KOHCTPYKTUBHOMY METOly OOyUY€HUsl, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEIMETHO-
MIPAKTUYECKOM JAEATEIBbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4daluxcsi B Kypce CTEPEOMETpUM MPOBOAMTCS 3a CUET pEIICHHs 3aJad  Ha
CO3/IaHHE  MPOCTPAHCTBEHHBIX 00pa30oB W  3aJady Ha  ONEpPUpPOBAHUE
IPOCTPaHCTBEHHBIMH oOpazamu. Co3naHue oOpa3a MPOBOAMTCS C ONOpPOM Ha
HaIJSIIHOCTh, a OlepupoBaHHe o00pa3oM — B YCJIOBUSIX OTBJIEYEHUS OT
HaIJISITHOCTH, MBICIEHHOTO U3BMEHEHHS €r0 MCXOJHOTO COJIepKaHUSI.

OcHoBHBIE cofiepkaTebHbIe TUHUN Kypca «['eomerpun» B 10-11  kmaccax:
«MHororpasHukm», «lIpsiMble ¥ TIJIOCKOCTHU B POCTPAHCTBEY, « Teta BpamieHus»,
«BeKTOpBI U KOOPJIMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHUMU
pacupenensercs He TOJbKO IO COAEpXKATENbHBIM JIMHUSAM, HO M II0 T0JaM
00yueHHUs Ha YPOBHE CpeTHEero o011ero oopa3oBaHuUsl.

Conepxanue oOpa3oBaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM
OocBoeHHUs palouell MTpOrpaMMbl, pacHpefeN€HHbBIM 10 ToAaM  OO0y4YeHHs,
CTPYKTYPUPOBAHO TakUM o00pa3oM, 4YTOObI OBJIaJICHUE T€OMETPUUYECKUMU
MNOHATUSIMU U HaBBIKAMHU OCYILIECTBIISIIOCH MOCIEI0BATENBLHO U MOCTYNATENbHO, C
coOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUUYECKUX MPEJCTaBICHUNA O0Yy4aroUIuXcs, paciiupsis U
yray6ssist e€, o0pa3ysi MpOYHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usydenne reomerpun orBoautcs 2 yaca B Henento B 10 kmacce u 1 yac B
Heneno B 11 kimacce, Bcero 3a iBa roga o0y4denus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE MOHATUSL  cTepeoMeTpud. Touka, mpsiMas,  IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM TIOCTPOCHUH CTEPEOMETPUHU:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHue IMpsSMBIX B IPOCTPAHCTBE: IMEPECEKANOLIUECS,
napajuielibHble W CKpelIMBarolmuecss mnpsmele. [lapaiiensHOCTh HPSAMBIX |
IUIOCKOCTE B IIPOCTPAHCTBE: IMApaJUICIbHBIE IIpsAMBIE B  IIPOCTPAHCTBE;
[IapaJuIeIIbHOCTh TPEX IPSAMBIX; NApPaJUICIBbHOCTh NPSAMOU U INIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMH CTOPOHAMH; yTOJ MEXAy TMpsAMBIMU B  IPOCTPAHCTBE.
[TapannenbHOCTP  IUIOCKOCTEW:  IMAapauleNIbHbIE  IIJIOCKOCTH; CBONCTBA
napajuleNbHbIX Miockocted. Ilpocteiline npocTpaHCTBEHHBIE (UIYpHl Ha
IUIOCKOCTH: TE€TPa’p, KyO, napajuiesenune; oCTPOECHUE CEUECHU.

IleprieHIUKYJISAPHOCTD NPAMOW U IIJIOCKOCTH: NIEPIICHAUKYJIAPHBIC IIPSMBIEC B
IIPOCTPAHCTBE, IIPAMbBIE NApajUIeIbHbIE W IEPIECHIUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYIAPHOCTA MPAMOM M IUIOCKOCTH, TEOpeMa O NpsIMOM
MEPIICHIUKYJISIPHOW TUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXKIY NPSAMOU U
IUIOCKOCTBIO;  ABYI'PAHHBIA  yroJl, JIMHEWMHBIA yroJl  JIBYTPAaHHOIO  yrIJja.
IleprieHAMKYIJISIp U HAKJIOHHBIE: PACCTOSAHUE OT TOYKHU JO INIOCKOCTH, PACCTOSHHUE
OT M[psAMOM 110  IUIOCKOCTH, TMpOEKIHs  (GUrypsl Ha IIJIOCKOCTb.
[leprieHIMKYISAPHOCTh  IJIOCKOCTEW: TMPU3HAK NEPHNEHAUKYJISIPHOCTH  JIBYX
mrockocTer. Teopema o TpEX NEePIEeHANKYIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOI'paHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHUu U OCHOBAHHUS MPU3MBI; IIpsiMasi U HaKJIOHHAs MPU3MbI; OOKOBas U
NOJIHAsS MTOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiesienunen U ero cporcrsa. [Iupamupa: N-yrojipHas nupamuaa, rpaHd |
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJTHAs MOBEPXHOCTh MUPAMMU/IbI; IPABUIIbHAS U
yceu€HHass MNHUpaMyja. OJEMEHTbl MNpu3Mbl W nupamuisl. [IpaBuiibHBIE
MHOTOTPAaHHUKU: MOHATHE NMPAaBUJIBHOIO MHOTOTPaHHUWKA; MpaBWIbHAS IMpU3Ma H
NpaBWJIbHAS NMPaMUa; MpaBWIbHAs TPEYroibHas NHUPAMUAA W TPABHIbHBIN
TeTpasap; KyO. IlpencraBieHne o NpaBWIBHBIX MHOTOTPAHHUKAX: OKTadJp,
nonexa’ip u ukocasap. CeueHus: Mpu3Mbl U TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTH.  OJJEMEHThl CUMMETPUM B MOUPAMHAAX, HapajUIesIeNUIeax,
NPaBUJIbHBIX MHOTOIPAHHUKAX.



Bbruncnenne 31eMEHTOB MHOTOTPaHHHMKOB: pEOpa, MAMaroHaja, YIJibL.
[Inomans OOKOBOW MOBEPXHOCTU U TOJHOW TMOBEPXHOCTU MPSIMOM MPU3MBL,
IUIOIIAJAb OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSIMOW MPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTU TMPABUIBLHON MHPAMHIBI,
TeopeMa O Iulom@aan yceuéHHOW mmpamuasl. llonstre 00 o00bEmMe. OOBEM
MUPAMUJIbI, TPU3MBL.

[TomoGueie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOMAIIMU
MMOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJT.

11 KJIACC

Tesa Bpamenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorniue HAIAHAPUYECKOU
MOBEPXHOCTH, OCh IWIMHAPUYECKON TMOBepXHOCTU. Llunuuap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOU
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTU, OCh U
BepIIMHA KOHUYECKOIM oBepXHOCTH. KOHYyC: OCHOBaHME M BepIIMHA, 00pasyromas
M OCh; IUIOMaAb OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolle 1 BbICOTa; OCHOBAHUS U OOKOBAs IOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, AUaMeTp; IUIOMIAJlb MOBEPXHOCTU C(hEpHI.
B3anMHoe pacnionoxxenue cepbl U INIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
JI0Ia b CepHl.

N3o06pakeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BépTka mUIMHIpa 1 KOHYCA.

KoMOunanum Tenm BpalleHus U MHOTOTPAHHUKOB. MHOTOTrpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHHK, WM TEJO
BpAIICHMUS.

[Tonsarue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tesl. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Tapaienenunena u ciaeactBus u3 He€. OO0bEM MUIMHIpA,
koHyca. O0BEM m1apa u miomasb chepsl.

[TomoGusie Tema B mpocTpaHcTBE. COOTHOMICHUS MEXIY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEIT.

Ceuennss nwiMHApa (MapajyIeIbHO W MEPHEHAUKYISIPHO OCH), CEUYCHHUS
KOHyca (TapaJijieIbHO€ OCHOBAaHUIO M TPOXOJSINEE Yepe3 BEPIINHY), CEUCHUS
mapa.

BekTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTr B B ipocTpaHcTBe. CIIOKEHHE M BBIUMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uCio. PasnokeHrne BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. [lpaBuno mapamrenenunena. Pemenwe 3amad, CBS3aHHBIX C
OpUMEHEHUEM TMpaBuUil JeHUCTBUM C BekTopamu. [IpsMoyronbHas cucrema



KoopauHaT B mnpoctpaHcTtBe. Koopnunatel Bekropa. Ilpocreimme 3amaun B
KOOpAWHATaX. YTOJd Mexay BekTopamu. CKalsipHOE NPOU3BEICHHUE BEKTOPOB.
Brrunciienne yrioB Mexy IPSMBIMHU U IUIOCKOCTSAMHU. KoopIMHATHO-BEKTOPHBII
METOJ| IPU PELICHUN T€OMETPUUECKUX 3aay.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTPaMMbl Y4YEOHOTO MpeaMeTa
«MareMaTnka» XapakTepHU3yIOTCS:

I'pa:xknanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIUN 00YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO WJIEHAa POCCUMCKOro OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKNX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3TMYHBIX CTPYKTYD, SIBICHHMH,
NpoleAyp TpaXAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W Mp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COLMAIBHBIMU MHCTUTYTAMU B COOTBETCTBHM C UX
GYHKIUSIMHA U Ha3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKON IPAKTAHCKON UICHTUYHOCTHU, YBAKEHUS K
IPOIIJIOMY M HACTOSAIIEMY POCCUMCKON MAaTEMAaTUKH, [ICHHOCTHBIM OTHOIICHHEM K
JTOCTHKEHUAM POCCUMCKAX MAaTEMAaTUKOB U POCCUMCKON MATEMATUYECKON IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
3KOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoza;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKCHUN HAYKHU U JIESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYTYIIETO.

JcTeTHYecKoe BOCIMTAHME:

ACTETUYECKUM OTHOLIEHHEM K MHpPY, BKJIIOUasl 3CTETUKY MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peneHnu, paccy X IeHUN;
BOCIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

Ddu3nyecKoe BOCIMTAHME:

cOPMHPOBAHHOCTHIO YMEHHUS TPUMEHSATh MAaTeMaTUYeCKUe 3HaHUS B
WHTEpecax 370pOBOro M 6€30macHOro o0pas3a KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 37I0pPOBBIO (3I0POBOE MUTAHHE, COATAHCUPOBAHHBIA PEXKHUM 3aHATUN U

OT/bIXa, peryJispHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUAX CIIOPTUBHO-030POBUTEIBHOM
NEeATEIbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; WHTEPECOM K
pa3nuuHbIM  cdepaM  NMPOoPEeCcCHOHANIBHON  AESITENbHOCTH, CBSA3aHHBIM  C
MaTeMaTHKOW M €€ TMPWIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeld mpodeccnr W peanu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC — TIUIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3OBaHHUIO W
caMo00pa3oBaHUI0 Ha MPOTSHKEHUH BCEU JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YUYaCTHIO B PEIICHUH MPAKTUICCKUX 3a/1a4 MAaTEeMaTHICCKOW HAPABICHHOCTH.

IKOJIOTrHYeCKOe BOCIIUTAHUE:

C(OPMUPOBAHHOCTHIO JKOJIOTHICCKOW KYJIbTYPHI, MOHHMMAHHUEM  BIIMSHHSI
COIMAIbHO-IKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHHE MPUPOJIHON M COIMAILHOM
CpeIbl, OCO3HAaHMEM TIJIO0AJIBHOTO XapakTepa OSKOJOTHYECKHX  TpoliieM;
OpUEHTAIMel Ha TMPUMEHEHHWE MAaTeMaTHUYCeCKHX 3HAHWM i1 pelIeHHs 3a]ad B
o0JacTH OKpy)KafoIleld Ccpepl, IUIAHUPOBAHUSA IIOCTYIIKOB U  OICHKHA HX
BO3MOKHBIX ITOCIICJICTBHH JIJISI OKPY KAIOIIEH Cpe/Ibl.

LleHHOCTH HAYYHOTO MO3HAHHUS:

Cc(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHUA HAayKd W  OOIIECTBEHHOW MPAKTUKH, TOHUMaHUEM
MaTeMaTHYECKON HayKh Kak cgepbl YeIOBEUECKOH JeSITeTbHOCTH, JTaloB ¢
pPa3sBUTHSA W 3HAYMMOCTH JUISI PA3BUTHSA IUBUIM3AIMM, OBJIAJCHUEM S3BIKOM
MaTEeMaTHKH W MaTeMAaTHYECKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa,
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIICOBATEILCKYIO JEATEIBHOCTD
WH/IMBUIYAJILHO ¥ B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHHUS MPOrpPaMMbl yU4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTEePUIYIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OClCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTIIMUSHLIMU 0eUCMBUAMU.

1)  Vuusepcanrvnvie  nozmasamenvuvle  Oelicmeus, — 0becnevusaom
Gopmuposanue 60aA308bIX KOSHUMUBHBIX NPOYECCO8 00YUarWuUxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJCaowe20  Mupa,  NpuMeHeHue  JI02UHecKUx,
UCce008amenbCKux onepayull, ymeHut pabomams ¢ uHgopmayuetl).

Ba3oBble jornueckmne 1eMCTBUSA:

e BBIABIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TOHATHN, OTHOIICHWUH MEXKIY IOHATHAMH; (POPMYyIUPOBATH
OTIpEJICICHHs] ~ TIOHSTUH; YCTAHABIMBATh CYIIECTBCHHBIA  MPU3HAK
KJaccu(ukany, OCHOBAaHUS MJisi OOOOIIEHUS W CPaBHEHUS, KPHUTEPUU
IIPOBOJIMMOTO aHAJIH3a,;

e BOCIPUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATCIbHBIC, CIWHUYHBIC, YaCTHBIE W OOIIHCE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTtuBopeurss B (akTax, JAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX;



npenjaratb ~ KpUTEpPUH Ui BBISIBJICHHS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JIeJaTh BBIBOABI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO JTOKa3aTeIbCTBA MaTEeMaTHIECKUX
YTBEPXKACHUIA (TIPSIMBIE U OT TMIPOTUBHOTO), BEICTPAWBaTh apryMEHTAIHIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBL;

e BBIOMpATh CHOCOO pelieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJBKO
BapHAHTOB pCICHHUS, BHIOMpaTh HauOoOJee MOIXOIAIMMA C yIETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTEPHER).

ba3zoBble ucciaegoBare/ibCKue 1eiicTBUA:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKANA HHCTPYMEHT TTO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (PUKCUPYIOIIME MNPOTUBOpEUUE, MpodIemMy,
yCTaHaBJIMBaTh HMCKOMOE W  JIaHHOe, (opMUpOBaTh  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENHEHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
WCCJICIOBAHUE 110 YCTAHOBIICHWIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
o0OBeKTa, SBJICHHS, TPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXIY
00BEKTaMH, SIBJICHHUSIMH, ITPOIIECCAMU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOBI [0 pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHMIA;

e TPOTHO3MPOBATH BO3MOXXKHOE Pa3BUTHE IMPOIECCa, a TAKKE BBHIJIBUTATH
MIPEATNOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ ungopmaumeii:

e BBIABISTH ACPUITUTHI HHPOPMAIIUH, JTAHHBIX, HEOOXOJMMBIX JII OTBETA
Ha BONIPOC U IS PEIICHUS 3a0a49H;

e BBIOMpaTh HWHPOPMANMIO W3  HCTOYHUKOB  PaA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(POPMAIIHIO
pa3TUYHBIX BUJOB U (POPM MPECTABICHUS;

e CTPYKTYpHUPOBATh MHPOPMAIIHIO, PEACTABIATH €€ B pa3IMUHbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSTEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vnusepcanvnvie  KOMMyHUKamuemvle  Oelicmeus,  00ecneuusaron

CchoOpMUPOBAHHOCNb COYUATLHBIX HABLIKOE 00VHUAIOUUXCSL.

OO0menue:



BOCIPUHUMATh U  (OpPMYIHpPOBaTH CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU M LIETISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, AaBaTh IMOSCHEHUS I10
XOJly PEIICHUS 3a1a4l, KOMMEHTUPOBATH MOJyYEHHBIN PE3YJIbTAaT;

B X0J1€ 00CYXCHUS 3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CY>KIaeMOI TEMBI,
po0JIeMBbl, perraeMoi 3aJa4un, BbICKa3bIBaTh UJIEH, HAIICJICHHbIC HA MOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXIEHHS C CYXKICHUAMH JPYruX
YYaCTHUKOB JUayiora, oOHapy»XUBaTh Pa3Myue U CXOACTBO MO3UIHUI; B
KOPpEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKECHUS;
NPEACTAaBIATh  PE3yJNbTAaThl  pPEIIEHUs  3a]auH, AKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CaMOCTOSITEIbHO  BbIOUpATh dbopmar
BBICTYIUICHHUS C Y4ETOM 3a/1a4 MPE3EHTAUU 1 0COOEHHOCTEN ay IUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh M HCHOJbB30BaThb  IMPEUMYIIECTBA  KOMaHIHOM U
WH/IMBHUIyaJIbHOM pabOThI PU pelIeHUH Y4eOHBIX 3a]1a4; IPUHUMATh LENb
COBMECTHOM JI€ATEIbHOCTH, IJJAHUPOBATh OPraHM3aLUI0 COBMECTHOM
paboThl, pacripeAesaTh BUIAbl paboT, 10rOBapUBaThCs, 00CYKIATh MPOLECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOCH;
y4acTBOBaTh B IPyNNHoBbIX (hopmax paboTel (00CYyxkAeHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHITH CBOK 4YacThb padOThl U
KOOPAMHUPOBATh CBOM JCHCTBUS C JpYIrMMH WIEHAMH KOMaH[bI,
OLICHMBaTh Ka4ye€CTBO CBOEro BKJaja B OOLIUI MPOIYKT MO KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHS.

Yuueepcanvnvie  pezynamueénbie oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranuzamnus:

COCTABJISITH IUIaH, aITOPUTM PELICHUS 3a]1a4M, BBIOUPATh CIIOCOO PEIIeHHUS
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcun Kak OCO3HaHUsA
COBEPLIAEMBIX NEUCTBUHA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CIIOCOOAMHM  CAMOIIPOBEPKH, CAMOKOHTPOJIA Ipoliecca U
pe3yJibTara peleHnsl MaTEMAaTHYECKOM 3a/1auu;

NPEABULIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PELICHUH
3a1a4d, BHOCHTb KOPPEKTHBBI B JEIATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENHCTB, TAHHBIX, HAWJEHHBIX OUIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIIGHUBATh COOTBETCTBHE pe3yJbTaTa IEIM W YCIOBHUSIM, OOBICHSTH
MPUYUHBI JTOCTHXKCHHSI WJIM HEJOCTIKEHUSI PE3yJIbTaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPSIMAs, IIIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHS M3 HHUX IPU PELICHUU
r€OMETPUYECKUX 3aaY.

OnepupoBaTh MOHATUAMU: TAPALIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccuduiupoBaTe B3alMHOE pacloiOXKEHUE NPSAMbIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMHU: JIBYI'PAHHBIA YIroOJI, TPAHU ABYTPAHHOTO YIJIA,
pedpo BYyrpaHHOrO yIjla; JUHEHHBIA yroyl ABYTpaHHOIO yrja; IpaJyCcHas Mepa
JBYTPAHHOTO YTJIa.

OnepupoBaTh MNOHATHSAMHU: MHOTOTPAHHHUK, BBINYKJIBIM W  HEBBITYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, ITPAaBUJIbHBIM MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUJABl MHOTOTPAaHHUKOB (MHMpaMuAa; MpHU3Ma,
OpSIMOYTOJIbHBIN Mapalenenumnen, Kyo).

KnaccupunupoBat  MHOTOTpaHHMKH,  BBIOMpas ~ OCHOBaHMS  JUIA
KJacCU(pUKauu (BBIIYKJIbIE W HEBBIMYKJIble MHOTOTPAaHHHUKH; MPaBUJIbHBIC
MHOTOIPAHHUKH; IPSIMbIE U HAKJIOHHBIE MPU3MBbI, MTAPaJUIICICIUTIE b ).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCII0JIb3YSl METO]T CJIEIOB.

Crpoutrh Cce4eHMSI MHOTOIPAHHMKOB METOJOM  CJIENOB,  BBINOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUA
CBEpXY, COOKY, CHUBY.

PemmaTe 3a1aun Ha HAXOXKIECHUE T€OMETPUUECKUX BEIMYMH 10 00pa3liaMm HIn
aIropuT™MaM, IPUMEHSS W3BECTHBIE AHAJUTUYECKUE METOJbl IpPU  PELICHUU
CTaHAAPTHBIX MATEMATHYECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSHUNA MEXIY IBYMS
TOYKaMH, OT TOYKM JO TPSIMOM, OT TOYKH JI0 IUJIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MTPSMBIMHU.

PermaTe 3a1aun Ha HAXOXKIECHUE T€OMETPUUECKUX BEIMYMH 10 00pa3liaM HIn
aNropuT™MaM, MPUMEHSS W3BECTHBIE AHAJUTUYECKME METOJAbl MpPU  PEIICHUU
CTaHAAPTHBIX MAaTEMATHYECKUX 3aJad Ha BBIUYMCIEHUE YIVIOB  MEXKIY
CKPEUIMBAIOIIMMHUCS MPAMBIMUA, MEXAY MPAMOM M IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruucnsate 00bEMBI M MJIOIIAM TOBEPXHOCTEW MHOTOIPaHHHUKOB (IpU3Ma,
nupaMpja) C HOpUMEHEHHEM (OpMys; BBIUHUCIATH COOTHOLIEHUS  MEXKIY
IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMU 110TOOHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpUS B IIPOCTPAHCTBE; LEHTP, OCh U
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (DUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, IMPEACTaBICHHYI Ha YepTekax U
PUCYHKaX.

[TpumeHsATh reoMmeTpuueckue QaxkThl Uil PELIEHHsS CTEPEOMETPUUYECKUX
3a]1a4, MPEoaraloluX HECKOJIBKO 1IaroB PELIeHUs], €CJIU YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOU (hopMme.

[IpumeHsATh mpocTEHIIME NPOrpaMMHBIE CPEACTBA M DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3aau.

[IpuBoAMTH NPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh IOJNy4EHHBIE 3HAaHUS HA NPAKTUKE: aHAIM3UPOBATh pEalbHBIC
CUTyallUM W TPHUMEHSITh HM3YyYCHHbIE TMOHATHS B IIPOLIECCE IOMCKA PEIICHUS
MaTeMaTU4ecKu C(HOpMyJIMpPOBAaHHOW MpOOJEMBbI, MOJAEIUPOBATh  pEaAIbHbIE
CUTyallUM Ha $3bIKE TIE€OMETPHM, MCCIEI0BaTh ITOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmnapara anreopbl; penarb
NPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIECHUEM T€OMETPUUECKUX BETUYHH.

11 KJIACC

OnepupoBaTh MOHATUSMH: HUJIUHIPUYECKAsT TOBEPXHOCTh, OOpa3yrolue
HWJIMHIPUYECKOM  TOBEPXHOCTH;  IWIMHAP,  KOHUYECKAas  MOBEPXHOCT,
oOpa3yrole KOHHYECKON MOBEPXHOCTH, KOHYC; cepuueckasi HIOBEPXHOCTb.

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

OOBACHITH CTOCOOBI TTOJTYYEHUS TEJ BpaIllCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl v TUIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOWM CETMEHT, OCHOBAHUE CETMEHTAa, BHICOTA
CErMEHTA; IIapOBOM CJIO, OCHOBAHME IIAPOBOIO CIIOS, BBICOTA IIAPOBOIO CJIOS;
1apOBOM CEKTOP.

Boluncnsate  00bEMBI M IUIOIIAAM  MOBEPXHOCTEM Ted  BpalleHus,
T€OMETPUUYECKUX TEJ C TPUMEHEeHuEeM (hOpMyII.

OnepupoBaTh TMOHATUSIMU: MHOTOTPAHHUK, BIMCAHHBIM B cdepy H
OMHCaHHBIA OKOJIO cdepsl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WM TEJO
BpAaILICHHUS.

BBIYUCISITE COOTHOMICHUS MEXIY TUIOMIAASIMH TOBEPXHOCTEH W 00BEMaMuU
MO00HBIX TEI.



N3o06paxaTts uzydaemble (GUTYpPHl OT PYKHM U C TPUMEHEHHEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) INTIOCKUE YEPTEKU U3 PUCYHKOB MPOCTBIX 00BEMHBIX
¢Guryp: Bux cBepxy, COOKy, CHU3Yy; CTPOUTH CEUEHHUs TEJ BPaILlCHUSI.

W3Bnekatb, WHTEPIPETHPOBaThH U MPEOOpPa3oBHIBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, NPEJICTaBICHHYIO HAa YepTeKax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONIHATE  AEWCTBUS  CIOKEHUS BEKTOPOB, BBIYUTAaHUS BEKTOPOB U
YMHOKEHHS BEKTOPa Ha YUCI0, OOBACHITh, KAKUMH CBOMCTBAMHU OHH 00J1a/1af0T.

[IprMeHATH MTPAaBUIIO MApAJIIEIETTUIIEA.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIMHATBHI BEKTOpPA, YIOJ MEXKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHBIE
BEKTODBI.

HaxoauTte cyMMy BEKTOPOB U IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKaJIspPHOE TNIPOU3BEICHHUE, pACKIAIABIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKAPTOBOW CHCTEME KOOPAUHAT.

[TpumeHsaTh reoMmeTpuueckue QaxKThl Uil PEHIeHHs CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJarallinX HECKOJIBKO 1IaroB PELICHNUs, €CIIU YCI0BUS IPUMEHEHHUS
3a/1aHbl B IBHOU (hopMme.

Peware mpocreiimme reoMEeTpUYECKUe 3a1a4yd Ha NPUMEHEHHUE BEKTOPHO-
KOOPIMHATHOI'O METOJA.

Pemlare 3amaum Ha J0KAa3aTENbCTBO MATEMATUYECKUMX OTHOUIEHUW U
HAaXO0KJIEHUE TEOMETPUUYECKUX BEITMYMH MO0 00pa3aM Wi alropuTMam, MpUMEHSS
U3BECTHBIEC METO/bI IPU PEILICHUH CTAHAAPTHBIX MaTEMaTHYECKHUX 3a1a4.

[IppuMeHATH MpOCTEHIIME MPOTPAMMHBIE CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a0a4.

[IpyBOINTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
KWU3HH, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

IIpyMeEHATh IONMY4YEHHBIE 3HAHWA HA NPAKTUKE: AaHAJIW3UPOBATh pEaJIbHbBIC
CUTyalluH W IIPUMEHATb WU3YYECHHBIE IOHATHUSA B IPOLECCE IIOMCKA pPELICHUs
MaTeMaTU4yecku C(HOPMYIUPOBAHHOM MPOOJIEMBbI, MOJAEIUPOBATh  peajbHbIC
CUTyallud Ha A3bIKE TE€OMETPHUH, MCCIEAOBaTh IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmnapara ainreopsl; peuarhb
IIPAKTUYECKHE 3a7a4H, CBA3aHHBIC C HAXOXKICHUEM N€OMETPUUECKUX BEJIMYHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KITACC
KosnunuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/m NPOrpaMMmblI Bcero Konrporbubie  IMpakririeckie o0pa3oBaTe/bHbIE
padoTshI padoThI pecypeni
1 BBenenue B crepeomMeTpuio 10
) [TpsiMble U MIIOCKOCTH B IPOCTPAHCTRBE. 12 1
[TapannensHOCTh NPSAMBIX U INIOCKOCTEH
3 HepneHz(mfynﬂpHOCTL HPSMBIX U 12
IJIOCKOCTEH
4 Yrisl MexAy NPSMBIMU U INIOCKOCTSMHU 10 1
5 MHororpanHuKu 11 1
6 O0bEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus!, pacCTOSIHUS U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 ) 0




11 KITACC

KosunyecTBO 4acoB JIeKTPOHHbIE

HaumMeHoBaHue pa3iesioB H TeEM uudpoBbIie
Ne n/m P Konrpoabnbie IIpakruueckue (it pp )

NPOrpaMMblI Bcero o0pa3oBaTejibHbIE

padoThI padoThI
pecypchbl

Tena BpameHus 12

OO0BEMBI TEN 5 1

BekTopbl 1 KOOpIMHATHI B POCTPAHCTBE 10 1

[ToBTOpenue, 06001IEHNE, 7 1

CHUCTeMaTU3alus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
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