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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJIbTaTOB OOyUYCHHsS TEOMETPUHM B HANpPAaBICHUH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIECHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
yyaluxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaIbHOTO OBITHSA, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCSI OAHUM M3 TMPOPECCHOHAIBHO BAXXHBIX KauyecTB, MO3TOMY aKTyajbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJIOJKEHUS 00pa30BaHMs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI'O oOuiero oopazoBanus. Takum oOpazom, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HM3YyYUTh T'€OMETPHUIO OoJiee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kmaccax siBISrOTCSA:

 popMupOBaHKE TIPEICTABIICHUS O T€OMETPUU KaK YaCTH MUPOBOM KYJIbTYPHI
¥ OCO3HAaHME €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e popMupOBaHME MPEICTABICHUS O MHOTOTPAHHUKAX U TeJaxX BPAIEHUS Kak
O BAOKHEUIIUX MATEeMATHMYECKHX MOJEISAX, IMO3BOJISIONIUX OMUCHIBATH H
U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e popMupOBaHKE YMEHHUS paclIO3HABATH HA YEPTEKAX, MOJICTISIX U B PEAIbHOM
MUpPE MHOTOTPAaHHUKHU U TEJIa BPAICHUS;

 OBJIQJICHHE METOJAMH PEIICHHS 3a7a4 Ha TIOCTPOCHHS HA H300PaKEHUSX
IPOCTPAHCTBEHHBIX (PUTYD;

e popMupoBaHHE yYMEHHS OMNEPUPOBATH OCHOBHBIMH  TOHATHSIMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHHE AJITOPUTMAMK PEIICHHS] OCHOBHBIX THUIIOB 3a7a4; (HOpMUpPOBaHUE
YMEHUS TMPOBOJAUTH HECIOXHBIE JI0KA3aTelbHbIE PACCYXKIEHUS B XOJE
pEeIICHUs] CTePEOMETPUUYECKHX 3a7ady W 3a7a4 C MPAKTHYECKUM
coJlepKaHUEM;

e Pa3BUTHUE MHTEJUICKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEN OOydarouuxcs,
MMO3HABATEIFHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHUN, KPUTUIHOCTH
MBIIICHUS;



e popmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yMEHHUE Paclo3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB
Y 3aKOHOMEPHOCTEH B pEaIbHBIX )KU3HEHHBIX CUTYAIUSX U MIPU U3yUCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJCIH, TPUMEHATh OCBOCHHBIH TIe€OMETPUUYECKUI
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Haualie €ro U3Yy4YeHHs 3aJay, peIIaeMbIX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce€ CTEPEOMETPUU IPOBOAMTCS 3a CUET pelleHus 3ajad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COJIEPHKAHUS.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs He TOJbKO M0 COAEPKATENIbHBIM JIMHUSM, HO U IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBIIAJICHUE T'COMETPUYCCKUMU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleJbHble M CKpeluuMBaroluecss IpsMble. llapamienbHOCTs NOpsMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM IapaJuIeJIbHBIC IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSAMBIE MapajuIeJIbHbIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH N0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIEC 3JIEMEHTbl MHOTOIPDAHHUKA, BBIIIYKIIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIenunes]; U ero cporcrsa. Ilupammpa: N-yronpHas nupaMmuaa, TpaHU U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBWJIbHAS IMPAaMHIA; NPABUIIBHAs TPEYroJibHAs INHPAMHAA W IPABUIIBHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B IHPAMHAAX, [apaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTU MNPABUIBHOM MHUPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW TMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH CQEPHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpancTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTtop Ha minockocTy U B npocTpaHcTBe. CllokKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimine 3amaum B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHUYECKUX OCHOBaX (DYHKIIMOHMPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkTaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢duznuecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M e€ MPWIOKEHUSIMU, YMEHHEM COBEpIlaThb OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUUYECKUX 33]1a4 MaTeMaTHIEeCKOW HAIPaBIECHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHHWEM TJ00aTBLHOTO XapakTepa OSKOJOTHYECKHX IpoOseMm;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYyJIBTYpOH KaK CpPEJICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKpYMcarmwjezo  Mupa,  NpuMeHeHue  J0SUYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

* BBISIBIISAITh M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKK MATEeMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXKIYy MOHATUAMH;, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (QopMymupoBaTh ©  TPEOOPa3OBBIBATH  CYXKIICHUSA:
YTBEPJUTEIbHBIE W OTPHUIATENbHBIC, €IWHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHEIE;

eBBISIBIIAITH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e I€JIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BHIOUPATh CMOCOO pelieHuss y4eOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MNpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHHE
0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4ecKOTO OOBEKTa, SIBICHMS,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

* CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3yIbTAaTOB, BBIBOJAOB U 0000IEHNUH;

* [[POrHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCa, a TaKXKE BbBLABUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIBJIATH epULnThl MHpOpPMALIMK, JaHHBIX, HEOOXOIUMBIX JJI1 OTBETa Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIINIO U3 UCTOUHHUKOB Pa3IMYHBIX TUIIOB, AaHAJIU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U (OPM IIPEJICTABICHUS;

 CTPYKTYpUPOBaTh MH(POPMAIINIO, MPEICTaBIATh €€ B pazIUuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popmManuu o CaMOCTOSITEJIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



¢ BOCIIPUHUMAThL U (DOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U TeNIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBHIPAKATh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0JI¢ 00CYXIEHUS 3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYXKIaeMOil TeMBl,
IpOOJIEMBI, peracMou 3aa4r, BHICKA3bIBATh HJICH, HAIICJICHHBIC HAa TIOUCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, YKCIIEPUMEHTA, UCCIICIOBAHUS,
NIPOEKTa; CaMOCTOSITEIBHO BHIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIMBHUIYAIbHOM
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
NEATEIBHOCTH, IUIAHUPOBATh  OPTraHM3aIllMI0  COBMECTHOW  padoThI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e y4aCTBOBATh B TPYNIOBLIX (hopMmax padboThl (0OCYXIEeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOJHATH CBOI 4YacTh pabOThl U
KOOPJIMHUPOBATH CBOM JEHUCTBUSA C JPYTUMH YJIeHaAMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOIEHCTBHS.

3) Vuusepcanvnvie  pezynamuenvle Oeticmasus, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

e COCTABJIATH TUIAH, aJITOPUTM PELICHUS 3a/1a4u, BEIOUPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

eBIIAJICTh HAaBBIKAMHU  [IO3HABATENIBHOW  PEQIIEKCUU KaK  OCO3HAHMS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJETh CIMOCO0aMHM  CaMOMPOBEPKH, CAMOKOHTpPOJIS Tpolecca ¢
pe3ynbTaTa penieHns MaTeMaTHIeCKOM 3a7a4H;

o IPEABUACTH TPYTHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH MPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JTAaHHBIX, HAMICHHBIX ONMTUOOK, BBISIBICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEIM M YCIOBHUSAM, OOBACHITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CIECACTBUS W3 HUX IPHU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yrija; JUHEWHBIA Yroj ABYTPAHHOTO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NHpaMuaa; TpHU3MA,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnieprpoBaTh MOHATHIAMU: CEKYIIasl IIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOXACHUE T€OMETPUUYSCKUX BEJIUYUH 110 00pasiaM HUin
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIUBAIOITUMUCS TTPSIMBIMHU.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMHUCA TPAMBIMHA, MEXKIY NPIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl JJIs PEIICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE TPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEHM B MPUPOAE U
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKH CPOPMYTUPOBAHHOW MPOOJIEMBI, MOJCIUPOBATh pEalTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYYEHUS TEJ BPAICHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IMIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOMIAMM  TOBEPXHOCTEH  TENl  BpalleHWUS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMIAISMU TOBEPXHOCTEH U 00BbEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarb, WHTEPNpPETUPOBATH U NPeoOpPa3oBBIBATH HHMOpPMALHIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a1af0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIaHAPHbIC
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agauM Ha [10Ka3aTe€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh HW3YyYECHHBIE IOHATHUS B NPOLECCE IOHWCKA PEIICHUSA
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAXO0XKJAECHUEM T€OMETPUUECKUX BEJIMUMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
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[IpsiMBbI€ M TIIIOCKOCTH B
2 HPOCTPAHCTES: 12 1 https://resh.edu.ru/subject/lesson/6065/start/125651
[TapamiensHOCTE NPSAMBIX U
IIJIOCKOCTEMN
I1
3 epHeHHHKyMpHOCTI: 12 https://resh.edu.ru/subject/lesson/4724/start/20411/
MIPAMBIX U MMIIOCKOCTCU
4 VYrasl MeXIy IPSIMBIMU U 10 1
IUIOCKOCTSAMU
MHororpaHHUKH 11 1 https://resh.edu.ru/search/?resh_search
OO6BEMBI MHOTOTPAaHHUKOB 9
7 IToBTOpEHuE: ceuenus, 4 1
PacCTOSIHUS U YTJIb
OBHIEE KOJIMYECTBO YACOB 68 5 0
I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/4756/conspect/203541
https://resh.edu.ru/subject/lesson/6065/start/125651
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/search/?resh_search

11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

IlonsTus: MepeCceKaronmrecs mIoCKOCTH,
nepeceKkarommecs npsamMas u miI0CKOCTb

01.09.2023

IlonsaThs: MEpECCKArOIMECHA IIIIOCKOCTH,
nepeceKarommecs npamMas U Mmi10CKOCTb

05.09.2023

OcCHOBHEBIE TOHATHUA CTEPCOMETPHH: TOUKA,
npsiMasi, INOCKOCTh, TIPOCTPAHCTRO.
[IpaBuna n300pakeHUs] HA PUCYHKAX:
M300pakeHUs TIOCKOCTEH, TapalIeIbHBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

08.09.2023

3HaKOMCTBO C MHOIr'orpaHHUKaMu,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

12.09.2023

HavanbeHble cBeieHust 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

15.09.2023

HavanbeHbie cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

19.09.2023

[TousTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX

22.09.2023




TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUHN: aKCUOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HUX

26.09.2023

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HUX

29.09.2023

10

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

03.10.2023

11

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEpeCceKaroIuecs,
napajiesIbHble U CKPEIUBAIOLIUECS
IIpSIMBIE

06.10.2023

12

[TapannenbHOCTHh NPSIMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MPSIMBIX

10.10.2023

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHctse: [lapannenbHOCTh NPAMOil U
IJI0CKOCTH

13.10.2023

14

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMU

17.10.2023

15

VYron MCKAY MMPAMBIMHA B ITPOCTPAHCTBEC

20.10.2023

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

24.10.2023

17

[TapannenbHOCTh IIIOCKOCTEM:
NapajuleNIbHbIE MIIOCKOCTH

27.10.2023




18

CpoiicTBa napayuIeIbHbIX INIOCKOCTEN

07.11.2023
[Ipocreiinye npocTpaHCTBEHHbIE (PUTYPBI
19 Ha TUTIOCKOCTH: T€Tpa’ip, Kyo, 10.11.2023
napajuiesienunes
20 [Toctpoenue ceuenuit 14.11.2023
21 [TocTpoenue ceuenuit 17.11.2023
KontponsHas padota o teme "IIpsmbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE.
HapannenLHoclib HI:I:SIMI)IX U IIOCKOCTEH" 21.11.2023
[lepneHMKyYISIPHOCTD NPSAMOU 1
23 TJIOCKOCTH: TIEPIICHANKY/ISIPHBIC MPSIMbBIC B 94.11.2023
MIPOCTPAHCTBE
24 [Ipsimbie mapanienbHbie U
MePIEHIUKYIISIPHBIC K TUTOCKOCTH 28.11.2023
o5 [Ipsimble mapasienbHble U
MePIEHIUKYIISIPHBIC K TUIOCKOCTH 01.12.2023
26 [Ipu3Hak nepneHIuKyIIpHOCTH MPSMOM U
MJI0CKOCTH 05.12.2023
97 [Ipu3Hak nepneHIuKyIIpHOCTU MPSMOU U
IJI0CKOCTH 08.12.2023
)8 Teopema o npsaMoit mepreHANKYISIPHON
MIJIOCKOCTH 12.12.2023
29 Teopema 0 IpsAMOM NTEPIIEHUKYIISPHOU
MIJIOCKOCTH 15.12.2023
30 Teopema 0 IpsAMOM NEPIIEHIUKYIIAPHON




IIIIOCKOCTH

19.12.2023

31

[lepneniuKynsp 1 HAKJIOHHBIE:
paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
pacCcTosIHUE OT MPSMOM JI0 INIOCKOCTH

22.12.2023

32

[lepnienuKyIsip ¥ HaKJIOHHBIE!
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosIHUE OT MPSIMOM JI0 INIOCKOCTH

26.12.2023

33

[lepnieHauKyIsip U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHuE OT MPSIMOM JI0 INTIOCKOCTH

29.12.2023

34

[lepnieHauKynsip ¥ HAKJIOHHBIE:
paccTosTHUE OT TOYKH J0 ITIOCKOCTH,
paccTosiHuEe OT MPSIMOM JI0 INTIOCKOCTH

09.01.2024

35

VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPAMOM U TIIIOCKOCTHIO

12.01.2024

36

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JBYTPAHHOTO yTiia

16.01.2024

37

JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl
JIBYTPAHHOTO yTiia

19.01.2024

38

[leprieHAMKYASIPHOCTD MIIOCKOCTEM:
MPU3HAK MEePIEeHIUKYISIPHOCTU IBYX
IJIOCKOCTEM

23.01.2024

39

[lepnieHIUKYIAPHOCTD MIOCKOCTEH:
MIPU3HAK MEePIEHINKYISIPHOCTU IBYX
IJIOCKOCTEN

26.01.2024

40

[lepneHIUKyYISIPHOCTD IJIOCKOCTEM:
MPU3HAK NEPHIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

30.01.2024




41

Teopema o0 TpEX nepHEHAMKYIIAPAX

02.02.2024

42

Teopema o TpEX nepHeHANKYIApax

06.02.2024

43

Teopema o0 TpEX nepHeHANKYIApax

09.02.2024

44

KonTponbHas pabota o remam

"[lepneH IUKYISIPHOCTD NPSAMBIX U
miockocTel" u "YTIbl MEXIy IPSIMBIMU U
mocKocTsaMu"”

13.02.2024

45

ITonsarue MHOI'OrpaiHrkKa, OCHOBHEIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HEBBIITYKJIBIC MHOTOT'PAHHUKH, paSBépTKa
MHOT'OIpaHHHKa

16.02.2024

46

[Ipu3ma: n-yrosbHas npu3Ma; TpaHu U
OCHOBAHUS IPU3MBL; IPsIMasi U HaKJIOHHAS
MIPU3MBbI; OOKOBAs U MOJIHAS MOBEPXHOCTh
MIPU3MBI

20.02.2024

47

[Tapannenenumnen, npsMOyroJbHbII
napaJuiesienumne/l U ero cBoicTea

27.02.2024

48

anaMI/ma: N-yrojibHas MMpamMua, rpaHu
1 OCHOBAHMC IMUPaMU/IbI; OOKOBasg U
IIOJIHAaA IMOBEPXHOCTb ITMPaMUAbI;
IIpaBUJIbHAA U yceqéHHa;I nmupamMmmuaa

01.03.2024

49

HpaBI/IHLHLIC MHOT'OT'paHHUKU: IOHATUC
MPpaBHUJIbHOTO MHOTOI'PAHHUKA;
IpaBHJIbHAA IIpU3Ma U ITPaABUJIbHAA
nupaMuaa; nmpaBUJbHaA TPCYroJibHAA

05.03.2024




MUpaMU/JIa U IPABUIIBHBIA TETpadap; Kyo

50

IIpencrasnenue o NpaBUILHBIX
MHOTOI'PaHHUKaX: OKTa3p, TOJAEKa’Ap U
UKOCAdP.

12.03.2024

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IIPSMOM, INIOCKOCTH.
DneMeHTbl CAMMETPUU B TUpaMuUIax,
rapajuiesenuIe ax, MpaBuiIbHbIX
MHOT'OTpaHHUKAX

15.03.2024

52

Brrancnenune 3neMeHTOB MHOI'OT'paHHUKOB!
pé0pa, TuaroHau, yribl

19.03.2024

53

[Tmomaae 60KOBOY MOBEPXHOCTH M TMOJTHOM
MTOBEPXHOCTH MPSMOM TTPU3MBI, TUTOIIA/Tb
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTH MPSMOMN TIPU3MBI

22.03.2024

54

[Tmomaabs 60KOBOM MOBEPXHOCTH H
MTOBEPXHOCTH MPABUIILHOM MTUPAMHUIBI,
TeopeMa O IJIOMAIu OOKOBOM
MMOBEPXHOCTH YCCUEHHON MUPAMU/IBI

02.04.2024

55

KounTponbnas pabora o teme
"MHororpaHHuku"

05.04.2024

56

ITousarue 00 00BéEME

09.04.2024

57

O0BEM TMpaMuUIBI

12.04.2024

58

O0BEM TUpaMuIBI

16.04.2024

59

O0BEM TUpaMuIBI




19.04.2024

60 OO0BEM TTUpaMHUIBI 1 93.04.2024
61 O0BEM PU3MBI 1 26.04.2024
62 O0BEM pU3MBI 1 30.04.2024
N 1
63 O0BEM TPU3MBI 03.05.2024
64 KonTtponbHas padota o teme "O0bEMBI 1
MHOTOTPaHHUKOB" 07.05.2024
[ToBTOpEeHUE, 0600IIIEHNE CHCTEeMaTH3aITUs
i, I1 i 1
65 3Hanuil. [locTpoeHne ceueHwmii B 14.05.2024
MHOTOTpaHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTH3AITIS
3HaHUU. Beraucienue paccTosIHM: MEXK Y
66 JIBYMSI TOYKAMH, OT TOYKH JI0 MPSMOH, OT 1 17.05.2024
TOYKH JIO IJIOCKOCTH, MEKTY
CKPCIIHUBAOIIUMHUCS TTPSIMBIMHU
67 Hroropas koHTpoJIbHAs paboTa 1 91.05.2024
[ToBTOpEHue, 0000IEHNE CHCTEMATH3 AN
3HaHWH. BeInciIeHne yriioB: MeXIy
68 CerIJ_[I\/’IBaIOHlI/IMI/IC}I PSIMBIMU, MEXTY 1 94.05.2024
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEKIY TUIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH Chephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTeNbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHJIHMHIPUICCKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yroIas 1 OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne muiInHIpa Ha TII0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUIMHIpA (TJI0OCKOCTHIO, TapauIeIbHOM
WJIY IEPHEHANKYISIPHON OCH LIMJIUHPA)

KoHunueckas noBepXHOCTh, 00pa3yroIiue
KOHMYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300pakeHne KOHyca Ha MIIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM
OCHOBAHUIO, ¥ TUTIOCKOCTBIO, TTPOXOISATIICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpalllEHUs

13 [Tonsitre 06 06b€Me. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wiomaas chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TTOIIAASIMHU
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

17 KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHUE BEKTOPOB

20 YMHOKEHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHBIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopauHaTel BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CkansipHoe
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUi. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTEpPEOMETPUH

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEHue, 06001mEeHNE U 1
CHCTeMAaTH3allMs 3HAHUIT

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






