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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 6a30BOro ypoBHsS Jis
oOyuaromuxcs 10-11 kmaccoB paszpabotaHa Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C yd4y€TOM COBPEMEHHBIX MHPOBBIX  TPEeOOBaHMIA, TPEABABIAEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzamust mporpamMmbsl o0ecrieurBaeT OBJIAJICHUE KIIFOUEBBIMU KOMITETECHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

PaGouas mnporpamma mo yueOHOMY Kypcy «l'eomeTpus» Ha YpOBHE
OCHOBHOTO 00mIero oOpa3oBaHHMS COCTaBJICHa Ha OCHOBe TpeOoBaHWH K
pe3ynabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTebHONH TMPOTpaMMbl OCHOBHOTO
obmero o0Opa3oBaHHs, MPEICTaBICHHbIX B DeaepaibHOM TOCYAapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAApTE OCHOBHOTO OOMIETO O0pa3oBaHMs, a Takke
nporpamMbl Bocriutanust MOY «YBunckass COLLL No4y.

HEJN U3YYEHHUSA YYEBHOI'O KYPCA

BaxxHocTe yueOHOro Kypca TeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHUS T€OMETPUM B HANPABICHUH JIMYHOCTHOTO
pa3BuTHA oOydaromuxcs, GOpMUpPOBaHUS (PYHKIIMOHAJIBLHOW MaTeMaTHYeCKON
IPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazButre y oOydaronimxcs
NPAaBWIbHBIX MPEICTABICHUNH O CYIIHOCTH M MPOUCXOXKICHUH T€OMETPHUUYECKUX
a0CTpakIHii, COOTHOIIEHUH PEATbHOTO W HWICATBHOr0, XapaKTepe OTPAKCHHUS
MAaTEMATUYECKOW HAYKOW SBJIECHHUM H IIPOLECCOB PEATBHOIO MHpPa, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yUYalUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIs afanTalid B
COBPEMEHHOM OOIIIECTRBE.

['eomeTtpust siBsieTcss OAHUM W3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHWs, TaK KaK OOECNEYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaNpaBJIE€HHOCTH, TaK U T'YMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHPYEMOE TIPH H3YyUYCHUU OO0YyYaAIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUH U TTOCTPOCHHUU IIEMIOYKHU JOTUUECKUX YTBEPKICHUIN
B XOJI€ pEUICHHS TeOMETPUYECKHX 3a/lady, YMEHHUE BBIIBUIaTh U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCSl MPU PEHICHUU 3a7a4 E€CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTU U3 Kypca (hU3UKHU.



YMeHne OpHeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO
BCceX 00IacTsIX AESITeTbHOCTH ueioBeka. OpHeHTalus YejoBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIbHOrO ObITUsA, (Qopma
OTpPaKEHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBHE YCIEUIHOTO IMO3HAHUS U aKTHBHOTO
npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmNepupoBaHHE MPOCTPAHCTBEHHBIMH
oOpazamMu OOBEIMHSIET pa3Hble BUAbl y4EOHOM U TPYIOBOH JESITEIBHOCTH,
SBIISICTCS OAHMM U3 TPOQPECCHOHATHHO BaXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3ajaya (HOPMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHUIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUECKOH IeATETHbHOCTH TI0 MHOTUM HaTPaBICHHSIM.
Llens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00y4yeHuss — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcs  uepe3  obOecriedeHHe  BO3MOXKHOCTH  NPUOOPETCHHS |
UCTIOh30BaHMSI CHCTEMAaTHYECKMX T'C€OMETPHUSCKUX 3HAHWH W JICHCTBUH,
cren(UIHBIX TEOMETPUH, BO3MOKHOCTH YCIICITHOT'O MPOIOJKSHHST 00pa30BaHUS
0 CIIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOJIb30BAHHEM I'€OMETPHH.
[IporpaMmMa 1O reomeTpur Ha 0a30BOM YypOBHE TNpeJHA3HAYCHA IS
0oOyJaroIIMXCsl CPEHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPYIHCHHM
Ha YpOBHE OCHOBHOI'O oOmIero oopasoBanus. TakuMm oOpa3zom, oOydwaroluecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH U HEOOXOJUMBbIE IJs KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh T'€OMETpHUIO Oolee
riyOOKO, €clii B JajdbHEHIIeM BO3HHUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATEIHHOCTH.
JlocTkeHue 1EeNH OCBOEHUS TMPOTrpaMMbl OOECIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOCHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISIIOTCS:
e (opmupoBaHHe TpPEACTaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM
KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHE TpEACTABICHUS O MHOTOTPAHHHKAX M TeJlaX BPAIICHUS
KaK O BOXXHEWIIINX MATEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX OMUCHIBATH
¥ U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHHe yMeEHHUS pacrlo3HaBaTh Ha YEPTEkKaX, MOJEIAX H B

peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPAICHUS;

e OBJAQJICHHEC METOJAMH PEIICHUS 3a/lad Ha MOCTPOSHUS Ha M300paKCHHSIX

POCTPAHCTBEHHBIX PUTYD;
e (opmupoBaHHe yMEHHsS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPAaHHHUKAX U TeJIaX BPAIlIEeHUS U UX OCHOBHBIMH CBOMCTBAMU;



e OBJIQJICHUE  aNTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3aj]ady;
dbopMupoBaHue yYMEHHS TPOBOAUTH  HECIOXKHBIE  JOKa3aTeJbHBIC
paccyXJeHusi B XOJie pEUIeHUs CTePEOMETPUUYECKUX 3aJad U 3a7ad ¢
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHUE MHTEJUICKTYaIbHbBIX u TBOPYECKUX CIOCOOHOCTEM
oOydJaromuxcs, IMO3HABATEIBHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmMmupoBaHue (G yHKITMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
FEOMETPUHM: YMEHHUE paclo3HaBaTh MPOSBICHUS  TECOMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpPOBAaTH HMX Ha S3BIKE
TEOMETPHUH U CO3/aBaTh T€OMETPUUECCKHUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
TEOMETPUYECKUN ammapaT Ui pelieHdus MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIICHUBATH MOJTYUYCHHBIC PE3YIbTaTHI.

OTAMYUTENTLHONM OCOOEHHOCTBIO TPOTPaMMBl SIBJISIETCS BKIIFOUEHUE B KYypC
CTEpEOMETPUM B Haudajlie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONPEACIIEHHBIM 00pa30M OpraHu30BaHHAsi paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE WHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JadbHENIIEMY U3YUYEHHUIO TPEAMETA.

[Ipennourenue oTAaTcst HArISAHO-KOHCTPYKTUBHOMY METOIY OOY4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
MPAKTUYECKON JIEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yyallluXcsd B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUYET peuleHus 3aJad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  OINEpPUPOBAHHE
NPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3manue oOpasza MPOBOAUTCA C OMOPOW Ha
HarJIIHOCTh, @ OINEpUpOBaHHE OOpa3oM — B YCIOBUAX OTBICYECHHUS OT
HarJIsiAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COIEPKAHUS.

OcHoOBHBIE cozepkaTesibHble JUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHuororpanHukmn», «IIpssMble 1 IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAMHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensieTcs He TOJbKO [0 COAEPKATENIbHBIM JIMHUSIM, HO U MO ToJiaM
00yYeHHUS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMUs.

Conepxanue o0pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHbIM 10 ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBl OBIAJIEHUE T'COMETPUUCCKUMU
MOHSATUSMHU U HABBIKAMU OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
cOOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIIUCH B



OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYYaIONIUXCs, PACIIUpSIST H
yriyosisist €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenune reomerpun orBoaurcs 2 yaca B Hepenro B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jiBa rojia 00ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IIPOCTPAHCTBE

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 CKpeIluBarolmuecs npsMele. [lapamienbHOCTs NOpPSIMBIX 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 IIJIOCKOCTEN : napaJijieJbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC IapajUICJIbHBIE W NEPIECHAMKYISAPHBIE 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.
IlepnieHAUKYJIAp ¥ HAKJIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIIYKIIBIE
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIenvnes; U ero coucrsa. Ilupammpma: nN-yronpHas nupamuzaa, TpaHd 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
IIPaBWJIbHAS IIMPAaMHUJA; NPaBUIIbHAs TPEYroJibHAS IMpaMHUIAa W TNPABUIIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDJIOCKOCTU.  OJJEMEHTBl CUMMETPHUM B IIHpaMHJAX, NapaJuIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON IPU3MBIL.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

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

11 KJIACC

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, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
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, paauyc, IUAMETpP; IJIOMIAIL MOBEPXHOCTH ChEpHI.
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. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, 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 miomaas chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
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

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHEHUEM TMpaBWi JACUCTBUUA ¢ Bekropamu. [IpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PEILICHUH T€OMETPUUYECKUX 3a]1aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOrO OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU 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 YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HaHUA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a71a4 MAaTeMaTHUCCKOW HAITPaBJICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMell Ha TPUMCHCHHE MaTeMaTHYSCKMX 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 MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKh MW  OOIIECTBEHHOW TPAKTUKHA, TOHHUMAaHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh NMPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

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

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
MEmo008  NO3HAHUSL — OKPYHCAUujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSATHH; YCTAHABIMBATH CYIICCTBEHHBIA  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



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

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIFOUEHU 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTHUBOpPEUHE, MPOoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHS, MpOLECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOYKHOE pa3BUTHE IpOIlEcca, a TaKkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(OpMyTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvie KOMMyHUKamu@Hvle  Oelicmeus, o0becneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M IUCBMEHHBIX TEKCTAX, JABATh MOSACHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pElIEHNs; COMOCTaBJIATh CBOM CYXKIEHHS C CYKICHHSIMU JpPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpAaTH  (opmat
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvhvle — pezynamueHnvle  Oelicmausl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh NpPU PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHHMS DPE3YJbTAaTOB AECATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MMAPATUICTIBHOCTh U IEPIIEHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOTO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJa.

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

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTpPaHHUKH, BHIOMpass ~ OCHOBaHUSA  JJIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUIIBI TOCTPOCHHS CEUCHUN, UCTIONB3YS METOJT CIICIOB.

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

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEUICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

Pemrats 3ay1aun Ha HaX0XKJICHUE TE€OMETPUUYCCKUX BEIIMUMH 1O o0pasiaM HIH
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPHUU (DUTYPHI.

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

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoNaraloMx HECKOJIbKO IaroB PEIIEHHUs, €CIIA YCIOBUS ITPUMEHEHHUS
3a/1aHbI B SIBHOU (hopme.

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

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE T'E€OMETPHUM, MCCIEA0BATh [OCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yrolue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacmoiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

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

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaemble (QUTYphl 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.

N3Bnekath, uHTEpHNpETUPOBATH W MPeoOpa3oBBIBaTH HHGOpPMALMIO 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 YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOpPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensaTe reomeTpuueckue (axKThl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

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

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW 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 CTEPEOMETPUUYECKUX 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 IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTudecku CcHOopMyIUpOBAaHHOW MPOOJIEMBI, MOJAEIUPOBATh peaJbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHbBIC C HAXOKICHUEM T€OMETPUYECKUX BEITUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
bu6mnorexa LIOK
1 BBenenue B ctepeomMeTpuio 10 1
https://m.edsoo.ru
5 I[IpsiMBIE ¥ TNIOCKOCTU B POCTPAHCTBE. 19 1 bubmmoreka IIOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru
3 [MepreHanKYISPHOCTD MPAMBIX U 19 bubmmoreka IIOK
ILUIOCKOCTEH https://m.edso0.ru
bu6anorexa IIOK
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1
https://m.edso0.ru
bubmmoreka IIOK
5 MHororpaHHUKH 11 1
https://m.edsoo.ru
) bu6anorexa IIOK
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
https://m.edsoo.ru
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
T 1 bu6anorexa IIOK
€JIa BpalllCHUsA
P https://m.edsoo.ru
) bu6anorexa IIOK
OOBEMEI TET 5 1
https://m.edsoo.ru
B 10 1 bu6anorexa IIOK
CKTOPHBI U KOOPAWHATHI B IIPOCTPAHCTBEC
P P pocip https://m.edsoo.ru
4 [ToBTOpeHue, o6o0IICHNE, 7 1
cUCcTeEMAaTU3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
KOHTPOJIbHBIX
pa6ort

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, IIpsAMasi, INIOCKOCTh,
npocTpancTBo. [IpaBuna n3o06pakeHust
Ha PUCYHKaX: H300paKeHus
HHOCKOCTeI)'I, napajjiCJIbHBIX IIPAMBIX
(0Tpe3KoB), cepeuHbI OTPE3Ka

[TonsTusa: nepecekaronecs
IJIOCKOCTH, TIEPECEKAroIIuecs mpsmas u
IUIOCKOCTD

[TonsTus: nepecekaromecs
IJIOCKOCTH, TIEPECEKaroIIuecs mpsamas u
IUIOCKOCTD

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOT'OI'PAaHHHUKOB Ha
PUCYHKaX, Ha IPOCKIUOHHBIX
qepTeiKax

Bxonnas kouTpoibHas pabota

HauanbHble cBenieHHs 0 Ky0e U
NUpaMHzIe, UX Pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOTPAaHHHUKOB

[ToHsiTHE 00 AKCHOMATHYCCKOM




IIOCTPOCHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUHU U CIICICTBUS U3 HUX

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

TTonsaTue 00 aKCHOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPHUHN: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS W3 HUX

10

TTousttiie 00 akCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

11

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEpeCceKaroIuecs,
napajiesIbHble U CKPEIIUBAIOLINEC
HpsIMbIe

12

[TapanienbHOCTb NPSAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE:
napajuieNibHbIe PSMbIC B
MIPOCTPAHCTBE; MapajIeIbHOCTDh TPEX
MIPSIMBIX

13

HapaJ'IJ'IeJ'IBHOCTB IIpsAMBIX U
IUIOCKOCTEHN B IMPOCTPAHCTBE:
HapaJ'IJ'ICJ'ILHOCTB HpHMOﬁ H IIJIOCKOCTHU

14

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHAMU

15

Yroa Mex Iy IpsIMbIMU B IIPOCTPAHCTBE

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

17

[TapannenbHOCTh IIIOCKOCTEH:
NapajuleNIbHbIE MIIOCKOCTH




18

CpoiicTBa napayuIeabHbIX INIOCKOCTEN

[IpocTeiinre npocTpaHCTBEHHBIE

19 (buTypHI Ha TUIOCKOCTH: TETPAdP, KYO,
napajuiesienunes

20 [TocTpoenwue ceucHwmii

21 [TocTpoenue ceuenuit
KonTponsnas pabora o teme

29 "[IpsiMbl€ U TUIOCKOCTH B
npocrtpaHctse. [lapanienbHocTb
MPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD PAMOU 1

23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIE
MIPsIMBIE B IPOCTPAHCTBE

24 [Ipsimbie mapanienbHbie U
NEePIEHANKYIISAPHBIE K INIOCKOCTH

o5 [Ipsimbie mapanienbHbie U
NEePIEeHANKYIISAPHBIE K INIOCKOCTH

26 [Ipu3Hak nepneHauKyIspHOCTH
IPSIMOH U IJIOCKOCTH

97 [Ipu3Hak nepneHauKyIspHOCTH
IPSIMOM U IJIOCKOCTH

08 Teopema o psAMOii eprIeHAUKYIAPHON
IJIOCKOCTH

29 Teopema o psAMOii epreHAUKYIAPHON
IJIOCKOCTH

30 Teopema 0 npsAMO¥ NEPIIEHUKYIIAPHOU
IIJIOCKOCTH

31 [lepnieHIuKyIIAp 1 HAKJIIOHHBIE:




paccTosiHue OT TOYKHU JI0 INIOCKOCTH,
paccTosiHUE OT MPSAMOMN JI0 IIII0CKOCTH

32

[lepneHauKyIsip U HAKJIOHHBIE:
paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
pacCcTosiHUE OT MPSMOU JI0 INIOCKOCTH

33

[lepneHauKyIsip U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
pacCcTosIHUE OT MPSIMOM JI0 INIOCKOCTH

34

[lepnieHauKyIsip 1 HAKJIOHHBIE:
paccTosTHUE OT TOYKH J0 INTIOCKOCTH,
paccTosiHuE OT MPSIMOM JI0 INTIOCKOCTH

35

VYTIIBl B IPOCTPAHCTBE: YTOI MEXKIY
MPSIMOM M TJIOCKOCTBEO

36

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JBYTPAHHOTO yIiia

37

JIByrpaHHbIN yroJi, TMHEUHBIA YTroJl
JBYTPAHHOTO yTiia

38

[leprieHAMKYASIPHOCTD MIIOCKOCTEM:
MIPU3HAK MEPHEHIUKYISIPHOCTU JBYX
IIJIOCKOCTEMN

39

[leprieHTUKYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEePIEHIUKYISIPHOCTU JBYX
IJIOCKOCTEN

40

[leprieHTUKYIAPHOCTD MIOCKOCTEH:
MIPU3HAK NEPIEHANKYIIPHOCTH ABYX
IJIOCKOCTEN

41

Teopema o Tp€x nmepneHAUKyIApax

42

Teopema o Tp€x nmepneHAUKyIApax




43

Teopema o0 TpEX nepHEHAMKYIIAPAX

44

KonTtponsHast paboTa o tTemam
"[lepneHIMKYISIPHOCTD NPSAMBIX U
mockocTeil" u "YTiael MeXay
MPSIMBIMU U TUIOCKOCTSIMH"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC
1 HCBBIITYKJIBIC MHOT'OT'PaHHUKH,
pa3BEpTKa MHOTOTPaHHUKA

46

[Ipu3ma: Nn-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IIpsIMast U
HaKJIOHHasI TPU3Mbl; OOKOBas U MOJIHAS
MTOBEPXHOCTH MPU3MBI

47

[Tapannenenunen, npsMOyroJbHbII
MapajyiesenuIea U ero CBOMCTBa

48

[Mupamuna: N-yronbHasi mupamMuaa,
IpaHU ¥ OCHOBaHHE MUPaAMUJIbI;
OO0KOBas U MOJIHAS TOBEPXHOCTh
MMpaMU/Ibl; PAaBUIIbHAS U yCeuEHHAs
nupamuaa

49

I[paBuIIbHBIE MHOTOTPAHHUKH: TOHSITHE
HPaBUIILHOTO MHOTOTPAHHUKA;
NpaBUIIbHAS IPU3MA U TPABHUIIbHAS
NUPaMHUIa; IPABUIbHAS TPEYTOJIbHAS
NUPaMUIa U IPABHIBHBIN TETPadIp;
KyO

50

[IpencraBieHue o MPaBHIbHBIX
MHOTOT'PaHHUKAX: OKTadP, NOJACKAIP
Y UKOCadIp.




CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPHUS OTHOCUTEIILHO TOUKH,
MPSIMOM, TVIOCKOCTH. DJIEMEHTBI

>1 CUMMETPUHU B TUPAMUIAX, .
napajuiesienuIe1ax, MPaBuIbHBIX
MHOTOTPaHHUKAX
Brrunciaenue 31eMeHTOB

52 MHOTOTPaHHUKOB: pE€Opa, AMAroHaH, 1
YTJIBI
[Tmomans 60KOBOM TOBEPXHOCTH U

53 MTOJTHOW MMOBEPXHOCTH MPSIMOM IIPU3MBI, 1
IO Ib OCHOBAHUMA, TEOpEMa O
OOKOBOM TIOBEPXHOCTH MPSMOU TPHU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H

54 MTOBEPXHOCTHU MPABUIILHOM MUPAMHUIBI, 1
TeopeMa O IJIoMAIu OOKOBOM
MMOBEPXHOCTH YCCUEHHON MUPAMUIBI

55 KonTtponpHas padoTa o teme 1
"MHuororpaHHuku"

56 ITousaTtue 06 00bEME 1

57 O06BEM TMpaMu bl 1

58 O0BEM TMpaMuUIbI 1

59 O0BEM TMpaMuUIBI 1

60 O0BEM TMpaMuUIbI 1

61 O0BEM npu3MbI 1

62 O0BEM npu3MbI 1

63 O06BEM npu3MbI 1

64 KonTtposnpHas paboTa o teme 1




"O6BEMBI MHOTOT'PaHHUKOB"

65

[ToBTOpenue, 06o0IIEeHNE
cucremaTtusauus 3Hanuil. [loctpoenue
CEYCHUI B MHOTOI'PAHHHKE

66

[ToBTOpenue, 06o0mIeHNE
cucTeMaTu3aIys 3HaHui. Beranciienue
PACCTOSTHUN: MEXY IBYMsI TOUKAMH,
OT TOYKHU JI0 MPSIMOM, OT TOUYKH JI0
IUTOCKOCTH, MEXITY
CKPENTUBAIOIINMHUCS TPIMBIMHU

67

Wrorosas koHTposbHasA paboTa

68

[ToBTOpEeHME, 0600IIEHNE
cucTeMaTu3anys 3HaHui. Beranciienne
YIJIOB: MEKIy CKPEIIMBAIOIIUMHUCS
NPSAMBIMH, MEXKTYy IPSIMOM U
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJIOB MEXK]Y MJIOCKOCTIAMH

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTpoJububie
Bcero P
padoTsI

IIpakTHYeckue
padoThbI

Jara
KOHTPOJIbHBIX
padort

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: 1eHTp, paamnyc,
JTMaMEeTp; TUTOIIAIb TOBEPXHOCTH

cepbl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; maomaas chepsi;

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHue mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yronue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMITHMHIPUICCKON
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM M ITOJIHON
MMOBEPXHOCTHU

N3obpaxenne muiInHapa Ha
IUIOCKOCTH. Pa3BépTka nunmuaapa.
Ceuennst nuuHApa (TIOCKOCTHIO,
MapauieIbHON WU
MEePIEeHIUKYISIPHON OCH IIINHAPA)

Konnueckas MMOBCPXHOCTD,




o0pa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPILIKHA
KOHMYECKOW MOBEPXHOCTH

Konyc: ocHOoBaHue u BepivHa,
oOpa3yroinas U 0Ch; IJIOMAIb
OOKOBOII U TIOJTHOM MTOBEPXHOCTH

VYceuéHHbIi KOHYC: 0Opasyrouue u
BBICOTA, OCHOBAHUS U OoKkoBas
MIOBEPXHOCTH

10

N3o0pakenne KoHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. Ceuenus KoHyca
(TUTOCKOCTHIO, MapaIeIbHON
OCHOBAHHIO, ¥ TJIOCKOCTHIO,
MPOXOIAIICH Yepe3 BEpIIuHY)

11

KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
ctepsr; cepa, BucaHHas B
MHOTOT'PaHHUK HJTU B TEJIO BPAIICHUS

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEN

14

O0BEM MIMHIpaA, KOHYCA

15

O6bEM 1mapa u mIomaas cQepsl

16

[TooOHBIE TENA B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXTY MIOIAIMU
MOBEPXHOCTEN, 00BEMaMH MOA00HBIX
TeN

17

KonTponpHas padota no temam "Tena




Bpamenus" u "O0beMbl Ten"

BekTop Ha III0CKOCTH U B

18
MIPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOXEeHHE BEKTOpa Ha YUCIIO
Pasnoxxenne BexTopa 1o Tpém

21 HEKOMIJIaHApPHBIM BEKTOpaM.
[IpaBuio napamnenenunena
Pemenne 3amad, CBA3aHHBIX C

22 MIPUMEHEHHEM TPaBII JeHCTBUIA ¢
BEKTOpaMu
[IpsimoyronpHas cucreMa KOOpAUHAT

23 B npocTtpancTse. KoopauHaTel
BekTopa. [Ipocrelimme 3agaun B
KOOpJUHaTaxX

24 Yroa mexay Bekropamu. CkansipHoe
MIPOU3BEICHNE BEKTOPOB

o5 Boruncnenue yrioB MExy NpsIMbIMU
U TUIOCKOCTSIMU

26 KooparHaTHO-BEKTOPHBINM METOI IIPU
pELIeHUH T€OMETPUUECKUX 3a/1a4
KounTponbHas pabota no teme

27 "BekTopsl 1 KOOPAMHATHI B
npocrpanctae"
[ToBTOpEHue, 0600ImEeHNE U

08 cucremaTu3anus 3HaHui. OCHOBHbBIE

¢burypsl, akThl, TEOPEMBI Kypca
TUTAHUMETPUHI




29

[ToBTOpEHue, 0600IIeHNE U
cucremaru3anus 3HaHuin. OCHOBHbBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUIAHUMETPUHU

30

[ToBTOpEHue, 0600MICHNE U
cUCTEMATHU3AIMA 3HAHUHI. 3agaun
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS

31

[ToBTOpEeHue, 0600IICHNE U
cHCTeMaTH3aIMs 3HaHu|. 3a1a4un
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS

32

[ToBTOpEeHUE, 0600IICHNE 1
cucrtemaTusanus 3Hanuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33

Hrorosas koHTpoJbHAs paboTa

34

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeEMAaTu3alys 3SHaHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

apyrue, AxkuuonepHoe ooectBo «M3narenscTBo «IIpocBemenne»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUUTEJISA
bubmmoteka IIOK https://m.edsoo.ru/7f415b90

AQOY JI1O YP UPO https://irol8.ru

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubmunoreka IIOK https://m.edsoo.ru



https://m.edsoo.ru/

