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[Iynkr 2.1. OcHoOBHOW 00pa3zoBaTeIbHOU
MPOrpaMMBbl CPEIHETO OO0IIero oOpa3oBaHUs
(B COOTBETCTBUU c benepaTbHBIM
rOCy/IapCTBEHHBIM o0pa3oBaTeIbHBIM
CTaHJAPTOM CpEAHEro O0IIero oOpa3oBaHusl,
YTBEP>KICHHBIM TMpHKa3oM MUHUCTEPCTBA
obpazoBanusi W  Hayku  Poccuiickoit
Oepneparuu ot 17 mas 2012 1. Ne 413 «O6
YTBEPKICHUU benepanbHOTO
rOCy/apCTBEHHOTO 00pa3oBaTENbHOTO
CTaHJapTa CpeIHero o0IIero oOpa3oBaHUs»),
C W3MCHCHUSMH W  JIOTIOJHEHUSMH OT
12.08.2022 Ne 732

PABOYAS ITPOT'PAMMA

MATEMATHUKA U UHOOPMATHUKA

I'EOMETPUA

(0230BbIN VPOBEHD)

CPEJHEE OBIIEE OFPA3SOBAHUE

CocraBiieHa B COOTBETCTBUU C MPHUMEPHOW OCHOBHON 0Opa30BAaTENBHOM MPOTPAMMOI
cpea”ero ob6mero oOpasoBaHus (omoOpeHa pemieHueM (QeaepaybHOTO  yueOHO-

METOJUYECKOTO O0BEAMHEHHUS MO OoO0IIeMy OO0pa3oBaHHUIO, MPOTOKOJN OT 29 CEHTIOps

2022 rona )



MNOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamma ydebHoro kypca «I'eomerpus» 0a30BOTO ypOBHS IS
obyuarommxcss 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaabHOTO
TOCY/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHJapTa CPeaHEro 00Imero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWMH, TMPEABIBIIEMBIX K
MaTeMaTUYEeCKOMY OO0pa30BaHUIO, W TPAAUIIUH POCCHUHCKOTO 00pa3oBaHMS.
Peanu3arus mporpamMmbl 0o0ecriedrBaceT OBJIAICHUE KIFOYCBBIMUA KOMIICTCHIIUSIMH,
COCTaBIISIIONIMMH OCHOBY JJII CaMOPAa3BUTHS W HEMPEPBIBHOTO 0Opa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BHUTHSI
JUYHOCTHU O0YyYarOmMXCsl.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TE€OMETpPUM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUUYECKOW 3HAYUMOCTBIO METANpPEAMETHBIX W
IPEIMETHBIX PE3yJbTaTOB OOyU€HHUsI T€OMETPUU B HAINPABICHUU JINYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (OpMHPOBaHUA (DPYHKIIMOHAIBHON MaTeMaTH4YEeCKOM
TPaMOTHOCTH, U3YYCHHUS JAPYTUX yU4eOHBIX AUCIUILINH. PasButue y oOyuarommxcs
IOPABWIbHBIX MPEJICTaBICHUA O CYHUIHOCTH U TPOUCXOXKJIEHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOLICHUH PEAJTbHOTO M HUICAIBHOTO, XapakTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SIBJIEHUM W TMPOLECCOB pPEAIBHOTO MHpA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMATHYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIUICHUS, HEOOXOAMMBIX MJisi ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCS OAHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmero oOpa3oBaHHs, TaK Kak OOECIEYMBAET BO3MOXHOCTb H3Yy4Y€HHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIUIeHHE, (opMHpyeMOe TpH H3YyYEHUH OOYy4YaroUUMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LENOYKU JIOTHUYECKUX YTBEPKACHUN
B XOJE pEIICHUS TEOMETPUYECKUX 3a]ady, YMEHHE BBIIBUTaTh W OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPHU PEIIEHUH 3a/lad €CTEeCTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacTsAX AesATeNbHOCTH denoBeka. OpueHTalusl 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCJIOBHUE €ro COUMaIbHOTO ObITHS, ¢dopma
OTPaKEHUS OKPYXAIOLIEr0 MHpa, YCIOBHE YCHEIIHOIO MO3HaHWS U aKTHUBHOTO
npeobpazoBanus  AeiicTBUTensHOCTH.  OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIMHSAET pa3Hble BUbI YI€OHOU U TPYJOBON JESTEIbHOCTH,



SBIISIETCS OAHMM U3 MPOPECCHOHATBHO BAXKHBIX KayeCTB, MO3TOMY aKTyajbHa
3amaya (OPMUPOBAHUS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KakK
Pa3HOBHIHOCTH OOpa3HOrO0 MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAESTEIHHOCTU [0 MHOTUM HaIIPaBJICHUSIM.

Llens ocBoenuss mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha 0Ga3zoBoM
ypoBHE 0O0yueHus — 0011eo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecreueHHE  BO3MOXKHOCTH  MPHOOPETEHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUW W JCUCTBUHU,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJOIIKEHUSI 00pa30BaHus
MO CTEHAIBHOCTSM, HE CBS3aHHBIM C IPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpuu Ha 0a30BOM YpOBHE TMpeIHA3HAuYCHA IS
0Oy4Yarommxcsi CPeAHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oOpazoBanus. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MaTEMaTHYECKHUE YMEHUS, CBS3aHHbBIC
CO cHenu(puKOil TreoMeTpuM MU HEOOXOJUMBIE Uil KU3HU B COBPEMEHHOM
obOmecTtBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh M3YyYHUTh F€OMETPHUIO OoJiee
IyOOKO, €CIM B JaJIbHEWIIEM BO3HUKHET HEOOXOAMMOCTb B T€OMETPUUYECKUX
3HAHMSX B MPOPECCUOHANBHON JEATENBHOCTH.

JlocTMKeHHE ULelAM OCBOECHMS IPOTrpaMMbl OOECHEUMBAETCS PELIEHUEM
COOTBETCTBYIOMUX 3aaad. [IpuopuTeTHBIMU 3alauaMy OCBOEHUSI Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sSiBISIOTCS:

e (opmMupoBaHuEe NpPENCTABICHUS O TEOMETPUM KaK 4YacTh MHUPOBOU

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue mnpeACTaBICHUS O MHOTOTPAaHHUKAX M TelaxX BpallEHUs
KaK O BaXHEHIINX MATEeMaTHUYECKUX MOJIETISX, MO3BOJIIONIMX OMUCHIBATH
Y U3y4aTh pa3HbIe SABICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHue yMeHMs pacro3HaBaTh Ha 4YEPTEKaxX, MOJEISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lay Ha MOCTPOCHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMeHHS ONEPUPOBATH OCHOBHBIMH TOHSATUSAMH O
MHOTOTPpaHHHUKAaX M TeJaX BPaIleHUs U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHUE  aNrOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOBaHHE yYMEHHUS TPOBOJAUTH  HECIOXHBIE  JTOKa3aTelIbHbIE
pacCyXJeHusT B XOJ€ PELICHUs CTEPEOMETPUYECKHUX 3aJad U 3aJad C
MPAKTUYECKUM COJIEP>KaHUEM;

e pa3BUTHE  MHTEIUIEKTyaJIbHBIX M  TBOPYECKUX CIIOCOOHOCTEM
oOy4Jarommxcs, MO3HABATEIbHOM  AKTMBHOCTH,  HCCIIEOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS;



e (opmupoBanue GyHKIIMOHATBHOM IPaMOTHOCTH, pEleBaHTHOM
FEOMETPUU: YMEHHE pPaclo3HaBaTh MPOSBICHUS  T'€OMETPUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJIbHBIX KU3HEHHBIX
CUTYyallUsIX M TMPU HU3YyYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTeH, (OopMynIHpoBaTh HX Ha S3bIKE
TEOMETPUHU U CO37aBaTh Fr€OMETPUUECKUE MOJEIIH, IPUMEHITh OCBOCHHBIN
FEOMETPUYECKHI amnmapar s penieHus MPaKTUKO-OPUEHTHPOBAHHBIX
3a71a4, MHTEPIIPETUPOBATh U OLICHUBATH MMOTYyYECHHBIE PE3YJIbTATHI.

OTnMuuTEeNnbHONM O0COOEHHOCTHIO MPOrpaMMBbl SIBJISIETCA BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HaAyaj€ €ro u3y4YeHHs 3aJad, pelIaeMblX HAa YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOIO M MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTHUBUPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCSA HATIAIHO-KOHCTPYKTUBHOMY METOJY OOy4Y€HHUs, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE YUYBCTBEHHOCTH MPEAMETHO-
IIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4YallUXCcsl B Kypce€ CTEPEOMETPUM MPOBOAMTCS 3a CUET pEIICHHs 3aJad  Ha
CO3/JaHME€  MPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEpPUpPOBAHHE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. Co3manue oOpa3za MPOBOAMUTCS C OMNOPOM Ha
HaIJISIHOCTh, A ONEepUpOBaHUE O00pa3oM — B YCJIOBHUSIX OTBJICYECHHS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO COAEPIKaHHUS.

OcHoOBHBIE conepxaTenbHble JIMHUKM Kypca «I'eomerpum» B 10-11 kmaccax:
«MHororpanHukm», «IIpsiMble U INIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus,
«BEeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcss HE TOJbKO IO COJAEPXKATENbHBIM JIMHHMSM, HO W 1O ToJaM
oOy4eHHs Ha YPOBHE CpEIHEro 00IIero oopa3oBaHusl.

Copepxanve 00pa3oBaHUs, COOTBETCTBYIOLEE MPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI pabodeil mporpaMMmbl, pachpeneia€HHbIM 10 TrojaM OO0y4eHHs,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJQJCHHE T'€OMETPUUECKUMU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpeICTaBICHUN 00ydarolmuxcs, paciupsis u
yriayousist e€, o0pa3ysi IPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue reomerpun oTBOoauTCA 2 yaca B Heaento B 10 kmacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a iBa roga oOydeHus - 102 yueOHbIx yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHoOBHBIE  TIOHATHUSI ~ cTepeoMeTpud. Touka, mpsiMas, TUIOCKOCTh,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTHYECKOM TIOCTPOCHHH CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHoe pacnosioxkeHHe NpsIMBIX B IPOCTPAHCTBE: TNEPECEKAIOLINECS,
napajulelibHble YW CKpelluBaromuecss npsMble. [lapannenbHOCTh NPSAMBIX U
IUDIOCKOCTEM B MPOCTPAHCTBE: MapajuielibHble TPsMbIE B IMPOCTPAHCTBE;
MAPAJIETBHOCTh TPEX MPSIMBIX; MAPAILICTBHOCTh MPSIMOM U TIOCKOCTH. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMU; YroJd MEXIYy TMPSIMbBIMA B IPOCTPAHCTBE.
[TapajuieIbHOCTP  IUIOCKOCTEH: NapajulebHble  IUIOCKOCTH; CBOMCTBA
napajiebHbIX Iockoctei. [lpocteitimnie mpocTpaHCTBEeHHBIE (GUTYPHI  Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, Mapaieenunes]; HOCTPOEHUE CEUEHU.

[TepneHAUKYISAPHOCTh NPSIMOW M TIOCKOCTH: MEPIECHAUKYJIAPHBIE TIPSMbBIE B
MPOCTPAHCTBE, MPAMBIE NapaUIEIbHbICE W MEPIEHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK NEPNECHIUKYISIPHOCTH TMPSIMOM M IUIOCKOCTH, TEOpPEMa O MPSIMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJI MEXKAY MNPSIMOUA U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroOJl, JIMHEMHBIA yroJl  JBYTPAHHOIO  YIJja.
[lepnieHaUKyJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU 10 MIOCKOCTH, PACCTOSTHUE
OT TMpsMOW A0  IUIOCKOCTH,  MOpPOeKius  (Gurypel Ha  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEW:  IPU3HAK  MEPHEHIUKYISIPHOCTH  JBYX
IIOCKOCTEN. Teopema 0 TpEX NEPNEHAUKYIAPAX.

MHOrorpaHHUKH

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIBIC
Y HEBBINYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yromapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS MPU3MBI, OOKOBas U
MoJHas MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajyieJienune; U ero coicTa. [lupamuaa: N-yrosibHas nupaMmuaa, TpaHUd U
OCHOBAaHHE MUPAMHUJIbI; OOKOBAs U TIOJIHAS IOBEPXHOCTh MUPAMU/IBI; TIPABUIIHHAS U
yceu€HHasi nupamMuga. OJEMEHThl Mpu3Mbl W nupamuabsl. [IpaBunbHbIe
MHOTOTPAaHHHUKHU: TOHATHE IMPABUIBHOIO MHOIOTPAHHUWKA; MPaBWIIbHAs MpU3Ma U
MpaBWIbHAS MNHPAMUJIA; TPaBWIbHAS TPEYroJibHAg NHUpaMuia WU TPaBUIbHBIN
terpasap; KkyO. IlpencraBieHue O MNpaBUIBLHBIX MHOTOTPaHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMeTpuss B MPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENBHO TOYKH, MPSMOU,
IJIOCKOCTU.  DJIEMEHThl CUMMETPUM B  NUpaMuJax, HOapajuieenuenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Borunicnenne 371€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, AuMaroHaig, YIIibl.
[Tnomans OOKOBOM TOBEPXHOCTH M TOJHON TOBEPXHOCTH MPSMOM TNPU3MBEI,
IJIOIIAh OCHOBAaHMM, TeopemMa O OOKOBOW TIOBEPXHOCTU MPSMON MPU3MBI.
[Inomans OOKOBOW TMOBEPXHOCTM W TOBEPXHOCTH NPABUIBHOM MHpPaMUIBI,
TeopemMa O IUlom@aau ycedéHHOW mnupamunbl. [lorstne 00 00BéMe. OOBEM
MAPaAMUJIBI, TPU3MBL.

[TonoOubie Tema B mpocTpaHcTBE. COOTHONIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

TeJsia Bpalmenus

[Humuaapraeckas MMOBEPXHOCTb, oOpa3yromue ITATHHAPUIECKON
MOBEPXHOCTH, OCh ITWIMHAPHUYICCKON TMOBEpXHOCTH. I[UaWHApP: OCHOBAHWSA W
OOKOBasi TMOBEPXHOCTh, OOpa3ylolias M OCb, IUIONMAAh OOKOBOM U TOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOcTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OChb, IUIOMaJb OOKOBOM W TIOJHOM TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolie u BhICOTa; OCHOBAHUS U OOKOBAs IIOBEPXHOCTD.

Cdepa u map: UeHTp, paaudyc, AHAMETP; IUIOIMIA[b MOBEPXHOCTH CQEpHI.
B3auMHoe pacnonoxxenue chepsl U MIIOCKOCTH; KacaTeslbHas IOCKOCTh K cdepe;
TJI01Ia1b CEephl.

N3o00paskeHne Te BpallleHusT Ha TIIOCKOCTH. Pa3BEpTKa muIMHIpa U KOHYCA.

KoMOvHanuu Tenm BpalieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBIA OKOJIO cdeprl; chepa, BNHCAHHAS B MHOTOTPAHHUK, WM TEJO
BpaIeHusl.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSAMOYTOJIBHOTO Tapayieyienunena u cleAcTBus u3 He€. OO0BEM HWIMHIpA,
KoHyca. O0BEM 11apa u 1iomaab chephl.

[Tono6ubie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenust tuinuHapa (mapauielibHO W MNEPHEHAUKYISIPHO OCH), CEUYCHHS
KoHyca (TapaieIbHOC OCHOBAHHWIO M IPOXOJSINEE 4Yepe3 BEpIIMHY), CCUCHUS
miapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTu 1 B mpocTpancTBe. CI0KEeHNE W BRIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa Mo TPEM HEKOMILTAHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. PemeHue 3agay, CBSI3aHHBIX — C
NpUMEHEHUEM NpaBWI JEHUCTBUM ¢ BekTopamu. [IpsimoyrosibHasi cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bekrtopa. IIpocreimme 3amaum B
KOOpJIMHATax. YTod Mexay BekTopamu. CKalsIpHOE NPOU3BEACHUE BEKTOPOB.
Brluncnenne yrioB Mexay NMPSAMBbIMHU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBII
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl Y4eOHOrO MpeaMera
«MaremaTnka» XapaKkTepHU3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAXKTAHCKOHN MO3UIINHA O0YJAFOIIETOCS KaK aKTHBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OO0IIecTBa, MPEACTaBICHUEM O
MaTEeMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBICHUH,
mpoLenyp TpaXkIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHEM
B3aHUMOJICMCTBOBATh C COLUUAIBHBIMA HMHCTUTYTAMHA B COOTBETCTBHM C UX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJICHTUYHOCTH, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMaTUYECKOW IIKOJIBI,
K HCIOJb30BAHUIO ITUX JOCTHKEHUU B JPYrUX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, ATUYECKOTO  TOBEICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIEITEIbHOCTHIO
y4€HOT0; 0CO3HAHHWEM JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOWYUBOTO OYIyIIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUWEM K MHPY, BKIIOYas 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, peIIEeHNH, pacCCyXICHUU;
BOCHPUUMUYHMBOCTBIO K MATEMaTUYECKHUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MAaTEMaTUYECKUE 3HAHHS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0pOBbIO (3I0POBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATHN U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHMEM LEHHOCTU TPYHOJIOOHUS; WHTEPECOM K
pasnuuHbIM  chepam  MPOPECCHOHATBHON  NEATEIHHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIM BHIOOD
Oynymei mpodeccuu U peaan30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TUTAHBL;



TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caMO00Opa30BaHUI0 HA NPOTSHKCHHH BCEH JKU3HW, TOTOBHOCTBHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYCCKHUX 3a/1a4 MaTEMATUICCKON HAMPaBJICHHOCTH.

IKOJIOTHYECKOe BOCITUTAHHUE:

C(OPMHUPOBAHHOCTBIO 3KOJOTHMUECKOW KYJIbTYPHI, MOHUMAHHEM BIIASHUS
COITUAJIEHO-9KOHOMHYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COIUAIbHOU
Cpedbl, OCO3HAaHHEM TJIOOAJTBHOTO XapakTepa dKOJOTUYECKUX  MpolieM;
OpUCHTAIMCH Ha NMPUMEHCHHE MAaTeMaTHYCCKHX 3HAHUU JUIS PEIICHHS 3371a4 B
00JIACTH  OKpY’)KAaIOIIeH Cpeibl, IUIAHUPOBAHMS TIOCTYIIKOB M OIEHKH HX
BO3MOYKHBIX MTOCJICICTBUH [Tl OKPYKAOIICH CPEIIBI.

IleHHOCTH HAYYHOTO MO3HAHHUS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PECHHS, COOTBETCTBYIOLIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHSI HAyKH W  OONICCTBCHHOW MPAKTUKHA, ITOHUMaHHEM
MaTEeMaTHYECKONH HAyKH Kak cQepbl YeIOBEUYECKOW IeATCIILHOCTH, JTaloB e
pPa3BUTHA W 3HAYUMOCTH IS DPA3BUTHS I[WBWJIM3AINU, OBJAJICHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYECKON KyJbTypOl Kak CpEJACTBOM ITO3HAHHUS MUDPA;
TOTOBHOCTBIO OCYIICCTBIIATH MPOSKTHYIO M HCCJICIOBATEIBCKYIO JCATCIBHOCTD
WHINBUIYQJIBHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO MpeaMera
«Marematuka XapaKTepU3yOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeUsMU, YHUBEPCATIbHBIMU PE2YIIMUSHBIMU OeUCTNBUAMU.

1)  Vuusepcanouvie  nosnasamenvmvle  Oelicmeus, — 0Oecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCo8 o0byuarowuxcsa (oceoenue
Memo008  NO3HAHUA — OKPYHCAIouje2o0  Mupa,  NpPUMEHeHUue  JI02UYECKUX,
ucce008amenbCkux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3zoBble joruueckue AecTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TMOHATHUN, OTHOIICHWWA MEXIy TMOHITHAMU; (DOpMyIUpOBaTH
OTIpEJICICHNs]  TOHSATUW; YCTAaHABIMBATh CYIICCTBEHHBIM  MPU3HAK
KJlaccu(UKalMy, OCHOBAaHUSA JUIsi OOOOUIEHUSI M CpPaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (QopMyIHpoBaTH U MNPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATENbHBIC, €IUHUYHBIC, YAaCTHBIE W OOIIUE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM |
NpOTUBOpeYHs B (akTax, JAHHBIX, HAOTIOJCHUAX U YTBEP)KICHUSX;



npemsiaraTh ~ KPUTEPUW IS BBISIBIICHWS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, NCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTeNIbCTBa MaTEeMaTUYECKUX
YTBEPKJIEHUM (MpsSMbIE U OT MPOTHUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
MPUBOJUTHh TPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBCHHBIC
CYXKIE€HUS U BBIBOIBI;

e BBIOMpATH CIOCOO pelieHUs y4eOHOM 3amauu (CpaBHHBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaTh HauboIee MOAXOMANIMI ¢ Yy4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue AeiicTBUS:

e HCIOJB30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MNpodiemMy,
yCTaHAaBIMBaTh HCKOMOE€ MW  JaHHoe, (OpMHUpOBATh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICIOBAaHUE TI0 YCTAaHOBIIGHHIO OCOOCHHOCTEH MaTeMaTUYECKOTO
O0BEKTa, SBICHUSA, TMPOIECCa, BBIABICHUIO 3aBHUCHMOCTEH MEXIY
00BEKTaMHU, SBICHUSIMH, MPOIECCAMU;

e CaMOCTOSITENILHO (hOPMYIUPOBATH 0OOOIIEHUSI M BBIBOJIBI 1O pe3yJbTaTaM
POBEAEHHOTO HAONIOACHUS, WCCICIOBAaHUS, OLIEHWBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE pPa3BUTHE IMpoIlecca, a TaKKe BBIJIBUTATh
MIPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora c undgopmanmeii:

e BBIABISITH JACPUIUTH HHGOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOTIPOC U JJIs PEIICHUS 3a1a4u;

e BbIOMpaTh HWH(POpPMAIIMIO W3  UCTOYHUKOB  PA3UYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM TMIPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIINIO, TIPEICTABIATh €€ B pa3IUYHBIX (hopmax,
WLTIOCTPUPOBATH TpaduyuecKy;

e OIICHUBATH HaJE&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvmuvie KOMMYHUKamueHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUWUXCHL.

Oo0wmenue:



BOCIIPUHUMATh W  (HOPMYNIHPOBaTh CYXACHHS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOIIEHHMS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U NUCBMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IIO
XOJly PEIIeHUs 3a1a4l, KOMMEHTUPOBATH IMOJyYEHHBIN pe3yJIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI 0 CYIIECTBY 0OCYK/1aeéMOM TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMHU JAPYTHX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3IU4Me U CXOJCTBO TMO3UIUH; B
KOPpEKTHOU popMe hopMyIMpOoBaTh pa3HOTIIACHs, CBOU BO3PAKECHUS;

e TMPEACTABIATH  PE3yNbTaThl  pEHICHUS  3aJaud,  OKCICPHUMECHTA,
HCCIICIOBaHUs,  MPOEKTa;  CaMOCTOSTEIBLHO  BBIOMparh  opmar
BBICTYIUICHUS C YUETOM 3aj1a4 MPE3CHTAIIMA U OCOOEHHOCTEH ay TUTOPHUH.

CoTpyaHuvecTBo:

e TMOHMMATh W  HWCMOJL30BAaTh  MPEUMYIIECTBA  KOMAaHJIHOMN u

3)

WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 33/1a4; TIPUHUMATh 11eJ1b
COBMECTHOW JEATEIBHOCTH, IUTAHMPOBATh OPTaHU3alUI0 COBMECTHOMN
paboThI, pacTipeenaTh BUIBI pabOT, TOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYMIOBBIX (hopMax padoThl (00CYkIeHHS, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIE); BBINOJHATH CBOK YacTh pabOTBHl U
KOOPJIMHUPOBATh CBOM JICUCTBUS C JPYTMMH YJICHAMH KOMAaHJIbI;
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OONIMI MPOIYKT MO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

Vuueepcanvnuvie  pecynamuenvie  Oeticmeus, obecneuusarom

Gdopmuposarue CMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB IUYHOCIU.
Camoopranuzanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJECTh HAaBbIKAMU TIO3HABATENBHON pediieKcuM Kak OCO3HAHUs
COBEpIIAEMBIX JIEUCTBUU M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAJ€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJIA Ipolecca U
pe3yapTara peleHus MaTeEMaTUYECKOU 3a1a4H;

IIPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IIPU PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B [IE€ITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAJEHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIIGHUBATh COOTBETCTBUE pe3yibTaTa LEId W YCIOBUAM, OOBSCHSTH
MPUYUHBI JTOCTHXKEHUS WM HEJOCTHXKEHUS PE3YyJbTAaTOB JIESITEIbHOCTH,
HAXOJIUTh OLIMOKY, 1aBaTh OLIEHKY MIPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsiMasi, JIOCKOCTb.

[IpUMeHTh aKCMOMBI CTEPEOMETPUU W CIEJICTBUS W3 HUX IPU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHAMU: MAPATUIETBHOCTh U MEPIIEHIUKYISPHOCTD MPSIMBIX
U IIJIOCKOCTEH.

KnaccupunupoBaTe B3aMMHOE pACIONOKEHHE NPSIMBIX U IIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATUSAMH: JABYTPAaHHBIA Yroj, T'paHW JBYTPAHHOTO VTia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA yrojl ABYTPaHHOIO yrja; TpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKJIBIA
MHOTOIPAHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TIMpaMKaa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaiesnenumnes, Ky0).

KnaccupunupoBaT ~ MHOTOIpaHHUKH,  BbIOMpas ~ OCHOBaHMS  JJIs
Kkjiaccu(ukaumy  (BBITYKJIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH; IPABUJIbHBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKIIOHHBIEC MPU3MBbI, TApAIIJIEIECTIUIIEIbI).

OnepupoBath MOHATUAMMU: CEKYILAsl INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOSHUSI CEYCHH I, UCIIOIB3YSI METO/I CIIEOB.

Crpouth Ce4e€HHs MHOTOTPAaHHUKOB METOJOM  CJENOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKME YEpPTEk M U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pematp 3a1aun Ha HAXOXKJECHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3lam Win
QIrOpUTMaM, NPUMEHSS W3BECTHBIE AHAIUTHYECKHE METOAbl IIPU PELICHUU
CTaHJAPTHBIX MAaTeMaTHYECKUX 3a7a4 Ha BBIUMCIICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO NpsAMOM, OT TOYKH JI0 IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIMMUCS MTPSIMBIMHU.

Pematp 3a1aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEITMUMH 10 00pa3laM Uiu
QITOpUTMaM, THPHUMEHSS W3BECTHBIE AHAIMTHYECKHME METOAbl IPU PEIICHUH
CTAaHJAPTHBIX MAaTEMaTMYECKMX 3aJad Ha BBIYUCIEHUE YIJIOB  MEXIY
CKPEIMBAOIIMMUCSA IPSIMBIMH, MEXIy MNPIMOM U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruncnsate 00bEMBI M IIIOMIAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,
nupaMyua) € TOpUMEHEHHEM (QOpMyJ; BBIYUCISATH COOTHOILICHHUS  MEXIY
IUIOLIA/IIMU TOBEPXHOCTEHN, 00bEMaMU MOJIOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh NOHATUAMHU: CHUMMETPHsS B IPOCTPAHCTBE; LIEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTeXax U
PUCYHKaX.

[IpumensiTh reomeTpuyeckue (akTbl JUIsl PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIaraloIuX HECKOIBKO [IAr0OB PEIICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpruMmensaTe mpocTeWmne NpOorpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIpuBoauUTE NpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B NPUPOLE U
YKU3HU, PACIIO3HABATH IIPOSIBICHNE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJydYeHHBIE 3HAHWSA HA NPAKTUKE: aHAIU3UPOBATH pEaJIbHBIC
CUTyallud W TPUMEHATh W3YUYEHHBIC IIOHATHS B IIPOLIECCE IMOWCKA PELICHUS
MaTE€MaTUYeCKH CQPOPMYIHPOBAHHOM MPOOJEMBI, MOJEIUPOBATH pEabHBIC
CUTyallud Ha s3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpeM, anmnapara aireopsl; perarb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKIECHUEM I'€OMETPUUECKUX BEJINYUH.

11 KJIACC

OnepypoBaTh TOHATHUSIMHU: ITUIMHAPUYECKAs IMOBEPXHOCTh, OOpa3yIOIIHE
HWIMHAPUYECKOM  TMOBEPXHOCTH;  IWJIMHAP,  KOHUYECKas  IOBEPXHOCTD,
oOpasyroIue KOHMIECKON TOBEPXHOCTH, KOHYC; chepruuecKast TOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (HUJIUHIP, KOHYC, cdepa U map).

OOBSACHATH CITIOCOOBI TTOJTYYEHUSI TEJI BPAILICHHUS.

KiaccudgunupoBaTh B3auMHOE pacmioioxkeHrue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHWE CETMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJI0M, OCHOBaHHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beruucnare  0o0bEMBI M TUIOMIAAXM  TMOBEPXHOCTEW TEJI  BpAICHMUS,
Tr€OMETPUYECKUX TeJ C MpUMEHEeHHEM (HOpPMYIIL.

OnepupoBarh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
OMHMCAHHBIA OKOJO cdepnl, cdepa, BIHUCAHHAS B MHOTOIPAHHUK WA TEJO
Bpall[CHUS.

BBIYUCISITE COOTHOMICHHSI MEXAY IUIOMAIASIMU MMOBEPXHOCTEH W 00BbEMaMU
MOJOOHBIX TEII.



N3o00paxaTh u3ydaemMble (QUIypbl OT PYKM M C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHsATE (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX O0BEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekatb, WHTEPOPETUPOBATH U MpeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUTypax, IPEICTaBICHHYIO Ha YepTekax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONHATE  JEHCTBHSI  CIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, 00BACHATH, KAKUMH CBOMCTBAMHU OHU 00JIaJaI0T.

[IprMeHATH TPaBUIIO NapaUICICINATIEAA.

OneprpoBaTh NOHATHUAMU: IE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEKIY
BEKTOPaMH, CKaJSIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

HaxomuTe cymMmMy BEKTOPOB M NPOU3BEAECHNUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOpPAMH, CKaJsIpHOE TPOM3BEIACHUE, PACKIAAbIBaTh BEKTOpP IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOPJAUHAT.

[IpumensiTb reomeTpuyeckue (akThl JUIsl PEIIEHUS CTEPEOMETPHUUECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IIAaroB PELICHHUS], €CIIA YCIOBHUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pewars mpocreiime reoMeTpUYECKUE 3a4a4d Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemare 3amaym Ha JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUU U
HAXOXKJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3liam WM alropurMam, IpUMeHss
W3BECTHBIE METO/IbI IPH PEUIEHNUN CTAHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpuMmensaTp mpocTelne NpOorpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBoanuTh NpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B NPUPOLAE U
YKW3HU, PACTIO3HABATh POSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHWS HA MPAKTUKE: AHAIU3UPOBATh pEalibHbIC
CUTyallMd W IIPUMEHSTb W3YYEHHBIC IIOHATHS B IPOLIECCE IOWCKA pPELICHUs
MaTeMaTHYeCcKd CHOPMYIMpPOBAHHOW MpPOOJIEMBbI, MOIEIUPOBATh pealibHbIC
CUTyallud Ha S3bIKE T'E€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKHUX MTOHATUI U TEOpEM, amnmnapara ajireopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM F'€OMETPUUECKUX BEJIMYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uu¢posBbie)
n/n NMPOrpamMMbl Bcero Kontpoabneie | [pakririecikue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 BBenenue B crepeomMeTpuio 10
9 [Ipsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannensHOCTh MPSIMBIX U TUIOCKOCTEH
3 [leprieHIUKYISAPHOCTD MPSIMBIX U 12
IJIOCKOCTEH
4 VYTIbl MeXAY IPSIMBIMU U TNIOCKOCTSMHU 10 1
) MHororpanHuKu 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEeUeHMs], pACCTOSTHUSA U YTJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3ieioB H TeM uudgpoBbie
Ne n/m P Kontpoabnbie | IpakTuueckue (wipp )

NMPorpamMmbl Bcero o0pa3oBaTejibHbIE

padoThI padoTsbI
pecypcesbl

Tena BpameHus 12

OO0BEMBI TEl 5

BekTopsl 1 KOOPAMHATEI B TPOCTPAHCTBE 10

[ToBTOpEHwmE, 0000IMICHNE, 7 1

CHCTEMAaTH3aIUs 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHbBbIE
uugposbie
oOpa3oBaTeJibHbIE

pecypchbl

OCHOBHBIE MTOHATHUS CTEPEOMETPHUH: TOUKA,
npsiMasi, TJI0OCKOCTh, MPOCTPAHCTBO.
[IpaBuia u300paxeHust Ha PUCYHKaX:
M300paKeHUS IIIOCKOCTEH, MapaiebHbIX
MPSMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IlonsTus: IepeCeKaromurecs 1mI0CKOCTH,
IepeCcCKaromumecs npsamas u JI0CKOCTh

IlousTuhs: MEpeCCKaromurecs mI0CKOCTH,
IepeCcCKarommecs npsamMas u iI0CKOCTh

3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKAX, Ha ITPOCKIIMOHHBIX YCPTEIKAX

HauanbHble cBeieHus 0 Ky0e U nupamue,
UX pa3BEPTKH U Mozenn. CedeHust
MHOTI'OTPaHHUKOB

HauanbHble cBeieHus 0 Ky0e U mupamue,
UX pa3BEPTKU 1 Moaenn. CeueHus
MHOT'OTPaHHUKOB

[TousiTHe 00 aKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMCTPUU: AaKCUOMBI
CTCPCOMCTPHHU U CICACTBUA U3 HUX




ITonsatue 006 aKCHOMaTHYECKOM

8 IIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsATHe 06 akCHOMaTHYECKOM

9 IIOCTPOEHHUU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTue 06 akCMOMAaTHYECKOM

10 MIOCTPOEHHUU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUU U CIIEACTBUS U3 HUX
B3anMHOe pacronokeHue npsiMbIX B

11 IIPOCTPAHCTBE: NEPECEKAOLINECS,
[IapaJUIeIIbHbIE U CKPELUBAIOIUECS
psiMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: MapalIeIbHbIE IPSIMBIE B
MPOCTPAHCTBE; MAPAIUIENBHOCTD TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN B

13 npoctpanctse: [lapamiensHoOCTh IpsMoOl 1
IJIOCKOCTH

14 VYTIIBl ¢ COHANPaBIEHHBIMA CTOPOHAMH

15 Yroa Mexay npsIMbIMH B IPOCTPAHCTBE

16 VYroa Mexay npsMbIMU B IIPOCTPAHCTBE

17 [TapamienpsHOCTB MIIOCKOCTEM:
napauiebHbIE IJI0OCKOCTH

18 CaolicTBa napaJuieIbHBIX MIIOCKOCTEN

19 [Ipocreiinme npocTpaHCTBEHHBIE PUTYPHI

Ha TJIOCKOCTH: TeTpasap, Kyo,




napalICICIIUIIE

20 [TocTpoenue ceueHui

21 IToctpoenue ceuenunit
Kontponbnas padota mo teme "[IpsimMbie u

22 IJIOCKOCTH B IIPOCTPAHCTRE.
[TapannenpbHOCTh NPSIMBIX U INIOCKOCTEH"
[lepneHIMKYIAPHOCTD MPSIMON U

23 TUIOCKOCTH: TIEPIICHINKYIISIPHBIC TIPSIMBIC B
IIPOCTPAHCTBE

24 [Ipsimble napasuienbHble U
NIEPIEHIUKYIIIPHBIE K IIIOCKOCTH

o5 [IpsimMble napasienbHble U
MIEPIEHIUKYIISPHBIE K IIIOCKOCTH

26 IIpu3Hak neprneHuKyIIpHOCTH IPSIMOK U
IJIOCKOCTH

97 IIpu3Hak neprneHuKyIIpHOCTH IPSIMOK U
IJI0CKOCTH

28 Teopema 0 npsAMON NEpIEHUKYISIPHON
IJIOCKOCTH

29 TeopeMa 0 npsAMON NEepHEeH JUKYIISAPHON
IJI0CKOCTH

30 TeopeMa 0 npsAMOU NepIEHAUKYIISIPHON
MJI0CKOCTH
[lepnieHIuKyNsIp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 TVIOCKOCTH

39 [lepneHIMKyNAp U HAKIIOHHBIE: PACCTOSTHUE

OT TOYKH OO0 IJIIOCKOCTH, PACCTOAHUC OT




pr[MOﬁ J0 IINIOCKOCTH

[lepnieHIuKynsIp ¥ HaKJIOHHBIE: PACCTOSIHHE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 0 IIJIOCKOCTH
[lepnieHIUKyp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YTOJl MEXKIY
IPSIMO U TIOCKOCTBIO

36 JIByrpaHHBbIN yroJi, JMHEHHBIN yroi
JBYTPAHHOI'O yIJia

37 JIByrpaHHBbIN yroJi, JMHEHHBIN yroi
JBYTPAHHOI'O yIJia
IlepneHIMKYIAPHOCTD MIIOCKOCTEM:

38 MIPU3HAK MEPIEHANKYISIPHOCTH JIBYX
IIJIOCKOCTEN
[lepneHUKyYISIPHOCTB MIIIOCKOCTEM:

39 MPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IIJIOCKOCTEN
[lepneHUKyYISIPHOCTB MIIIOCKOCTEM:

40 MIPU3HAK MEPIEHAUKYISIPHOCTH IBYX
IIJIOCKOCTEN

41 TeopeMa 0 TpEX nepreHAnuKyIsIpax

42 Teopema o Tp€x nepneHIuKyIIpax

43 Teopema o TpEX MepHeHIUKYIIpax
KonrtponbHas pabora o remam

44 "[lepneH IUKYISIPHOCTD NMPSMBIX U

miockocTel" u "YTibl MeXAY NPSIMBIMU U




IJIOCKOCTSIMHA"

45

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOIOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOI'OTPAHHUKH; pa3BEPTKA
MHOI'OIPaHHUKA

46

[Ipu3ma: n-yrosibHas Ipu3Ma; rpaHu U
OCHOBAHUS IPU3MBL; IPsIMAst U HAKJIOHHAS
IIPU3MbI; OOKOBasl U MOJIHASI IOBEPXHOCTh
IIPU3MBI

47

[Tapamrenenunen, NpsAMOYTOJIbHBII
napajJiesIenuIe]l 1 ero CBOMCTBa

48

[Inpamua: N-yroapHas NUpaMuIa, TPaHU U
OCHOBaHHE MUPaMHU/JIbl; OOKOBas U MOJIHAs
[IOBEPXHOCTh IMUPAMHU/IbI; [IPABUIIbHAS U
yCedE€HHas MUpaMuaa

49

[IpaBuIHHBIE MHOTOTPAHHUKH: TIOHSTHE
MPAaBUIBLHOIO MHOTOTPAHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBWIbHAS MUPaMUJIA;
NIpaBUJIbHAS TPEYTOJIbHAs MUpaMUIa U
MpaBWIbHBIN TETpadip; KyO

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa’Ap, JOJAEKAdAp U
HKOCAdP.

51

CummeTpHs B IPOCTPAaHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSIMOH, TUIOCKOCTH.
DNEeMEHTHl CUMMETPUH B IUpaMuax,
napajuiejenumnenax, paBUiIbHbIX
MHOT'OTPaHHUKAX




Brrancnenue 31eMeHTOB MHOI'OI'paHHHUKOB:

52 . 1
pEOpa, MuaroHa u, yribl
[Tnomaae 60KOBOM MOBEPXHOCTH U TTOJTHON
MOBEPXHOCTHU MPSMON PU3MBI, TUIOIIAb
53 OCHOBaHMH, TeopeMa 0 OOKOBOM .
MTOBEPXHOCTHU MPSIMON TPU3MBI
[Tnouianb 60KOBOM OBEPXHOCTH U
54 MMOBEPXHOCTU MPABUILHON MUPAMUJIBI, 1
TeopeMa O TIoIIa U OOKOBOM MOBEPXHOCTH
YCEUEHHOW MUpPaMuUIbl
55 KonTponbhas padbota 1o reme 1
"MHuororpaHHuku"
56 [Tonsarue 06 0O6bEMeE 1
57 O0BEM TUpaMUIBI 1
58 O0BEM upaMuIbI 1
59 O0BEM TUpaMUIBI 1
60 O0BEM upaMuIbI 1
61 O0BEM pU3MBI 1
62 O0BEM TIPU3MBI 1
63 O0BEM pU3MBI 1
64 Konrtponsnas padora no teme "OO0BEMBI 1
MHOTOTpaHHUKOB"
[ToBTOpeHMEe, 006001IeHNE CHUCTEMATH3AIUS
65 3HaHuid. [locTpoeHne ceueHuit B 1
MHOTOTpaHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITIS
66 3HaHUH. BeIunCIeHNE PACCTOSHUN: MEXKITY 1

ABYMA TOYKAaMH, OT TOUKHU JO HpﬂMOfI, oT




TOYKH IO0 INIIOCKOCTH, MCXKOY
CKpCHIMBAOIHUMUCA ITPAMBIMHA

67 Hroroas koHTpoibHAs paboTa

IToBTOpEeHue, 06001IEeHNE CHCTEMAaTH3alUs
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXAY

68 CKPEILMBAIOIINMUCS IPSIMBIMHU, MEXKIY
IIPSIMOY U TNIOCKOCTBIO, IBYTPAHHBIX

YTJIOB, YIJIOB MECKAY IMJIIOCKOCTAMU

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KonTpoabHbie
padoTshI

IIpakTuyeckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: UeHTp, paanyc, TUaMeTp;
TJIOIIA]Th TTOBEPXHOCTH Chephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHasi TNIOCKOCTh K
cthepe; miomaas cheps

N3o0pakenue cepsl, mapa Ha
miockocT. CeyeHus mapa

HI/IJ'II/IHI[pI/I‘IGCKaﬂ IIOBCPXHOCTD,
00pa3yromue MUINHIPUIECKOM
MOBEPXHOCTH, OCh IHJIUHAPUIECKOM
MIOBEPXHOCTH

Hunusap: ocHOBaHMs U OOKOBast
MOBEPXHOCTh, 00pa3yroiias 1 och;
IUIOIA b OOKOBOH U ITOJTHOM
MOBEPXHOCTHU

N300pakeHne MUIMHAPA Ha MJIOCKOCTH.
Pa3Béprka nnnunapa. Ceuenus

LHWIMH]pA (IUI0CKOCTBIO, MapajluIebHON
WJIM TIEPTICHIUKYJIIPHON OCH LUJIMH]IPA)

Konnueckasi moBepxHOCTh, 00pa3yroIIne
KOHHUYECKOU IMOBEPXHOCTHU, OCb
BEpIIMHA KOHMYECKOH MOBEPXHOCTHU




KOHYCZ OCHOBAHHME U BEPIIWHA,

8 00pa3yrolas 1 0Ch; IJI0Ia b OOKOBOM 1
MOJIHOM IMOBEPXHOCTHU
Y ceu€HHBIN KOHYC: 00pa3yroIIue 1

9 BBICOTA; OCHOBAHUS K OOKOBas
MOBEPXHOCTh
N300pakeHue KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

10 (TUTOCKOCTHIO, MapauIeIbHON
OCHOBaHHUIO, U IJIOCKOCTBIO, TPOXOASIIEH
yepes3 BEPIINHY)

11 KoMOuHarws Ten BpameHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsl; chepa, BIMcaHHas B
MHOTOTPaHHUK WJIM B TEJIO BPAIICHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE
CBOMCTBa 00BEMOB TEI

14 O0béM TUIMHPA, KOHYCA

15 O0BEM mapa u wionaab chepol
[TomoGHbBIE Tena B IPOCTPAHCTBE.

16 COOTHOIIICHHS MEXTy TUTOIIATMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX Tell

17 KonTponbhas pabota no remam "Tena
BpatmeHus" u "O6beMbl Ten"

18 BekTop Ha IMJI0CKOCTH M B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYUTaHHUE BEKTOPOB

20 YMHOXEHHE BEeKTOpa Ha YHUCIIO




21

PasnoxeHnue BekTopa mo Tpém
HEKOMIUTaHapHBIM BekTopaM. [IpaBuio
napasuiesenumneia

22

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOPAMH

23

[IpsimoyrosbHas cucreMa KOOpAUHAT B
npoctpanctse. KoopanHaTel BeKTopa.
[Ipocreitmume 3axa4n B KOOpAUHATAX

24

VYron mexay Bekropamu. CkasipHOe
MIPOU3BEICHNE BEKTOPOB

25

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
INJIOCKOCTAMU

26

KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIpU
PEIICHNHU IT'€COMCTPUYCCKHUX 3a1a4

27

KonrtponsHas padora no treme "BekTopsl
Y KOOpPAMHATHI B IpocTpaHcTBe"

28

[ToBTOpenue, o6obIIEHNE 1
cucreMaTu3anus 3HaHui. OCHOBHbIE
Gurypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPHUH

29

[ToBTOpenwue, 0600IIEHNE 1
cucreMaTu3anus 3HaHui. OCHOBHbIE
burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpenwme, 0600IIEHNE 1
CUCTeMaTH3alusl 3HaHU. 3a1aun
MJIAHUMCETPUU U MCTOABI KX PCIICHUA




[ToBTOpEHME, 0000IICHUE U

31 cucTeMarTu3alns 3HaHui. 3agaun 1
TUTAHUMETPHH U METOJIbI UX PEUICHHUS
[ToBTOpEeHHE, 0000IICHUE U

39 cucremaruzarus 3HaHuii. OCHOBHBIE 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEpEeOMETPUU

33 HroroBast KOHTpoJIbHAs paboTa 1

34 [ToBTOpenwue, 06061116H1/1“e u 1
cUCTEeMaTH3aIlHs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME
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