MUWHUCTEPCTBO IMPOCBEIEHUS POCCUMCKOM ®EAEPALIUU

HenaprameHT CMoJieHCKO# 00/1acTH 10 00pa30BaHUIO H HAyKe

KomuteT no o6paszosanuio r. JlecHoropcka

MBOY «CHLI Ne 3» r. /lecHoropcka

PACCMOTPEHO

Pykosoautens ILHIMO
€CTECTBEHHO-
MaTeMaTU4eCKOro [UKIIa

/
7
Mopunakuna T.A.
[Tpotokon Ne 1 ot «28» 08.

2023 r.

®:

B
o

COT'JIACOBAH

3aMeCTUTENb JURERTSH
no HMP

a% [".H. KpuBopoTtosa

Cnupkosa H.B. [Tpukaz Negdor «31» 08

[Mporokon Ne I ot «31» 08 2023 .
2023 1.

PABOYAS IPOTPAMMA
(ID 1172769)

yuedHoro npeamera «l'eomerpus. BazoBblii ypoBeHb»

st ooyuatomuxes 10-11 knaccos



HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma ydyeOHoro Kypca «I'eomeTpus» 6a30BOro ypoBHS IJis
oOyuatomuxcst 10 —11 knaccoB paspabortaHa Ha ocHoBe DenepanbHOro
roCyJIapCTBEHHOrO0  00pa3oBaTeNbHOTO  CTaHJapTa  CpPeAHEro  0OIIero
o0pa3oBaHusl, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEIBABISIEMbIX
K MaTeMaTU4eCcKOMYy OOpa3oBaHUIO, U TPATUIUNA POCCUHUCKOrO0 0Opa3oBaHUS.
Peanuzanus IPOTrpamMMBI o0ecrieunBaeT OBJIAJICHUE KJIFOUEBBIMU
KOMITETEHLIUSIMH, COCTABIISIOIIMMH OCHOBY JIJIsI CAMOPAa3BUTHSI U HEMPEPBIBHOTO
oOpa3oBaHus, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO u
MO3HABATEJILHOTO Pa3BUTHSI IMYHOCTH 00YYarOIIUXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca IeOMETpUHM Ha YPOBHE CPEAHETO OOILEero
oOpa3oBaHusi 00YCIIOBICHA MPAKTHUYECKON 3HAYUMOCTBIO METANpeIMETHBIX U
MPEIMETHBIX PE3yJIbTATOB OOYUYCHHSI T€OMETPUN B HAIIPABJICHUU JTUYHOCTHOTO
pa3BuTus oOydaromuxcs, (GopMUpOBaHMs (YHKIIMOHATIBHOW MaTeMaTH4eCKOU
IPaMOTHOCTH, HW3Y4YEHMsI JpYrMX Y4yeOHbIX JucUMIUIMH. Pa3Butne y
00y4aromuxcsi MPaBWIBHBIX MPEACTABICHUH O CYINTHOCTH M TPOUCXOKICHUHU
reOMETPUUYECKUX aOCTpaKIWW, COOTHOIICHWH PEATbHOTO W HJICATBHOTO,
XapakTepe OTPAKEHUS MATEMAaTUYECKOW HAYKOM SBICHHM M IPOLIECCOB
peaJIbHOTO MHpa, MECTE€ T€OMETPUH B CUCTEME HAYK U POJM MaTeMaTHYECKOrO
MOJICIMPOBAaHUSI B HAyyHOM TIO3HAHMM M B NPAKTHKE CHOCOOCTBYET
(GOpMUPOBAHNIO HAyYHOTO MHPOBO33PEHUS YYAIIUXCs, a TakKe KadecTB
MBINIICHHS], HEOOXOIUMBIX /ISl aIalTAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBAsSETCS OAHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECIeuYMBAeT BO3MOXKHOCTh H3YYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HANpPaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlormdeckoe MebIUieHHE, GOpPMUpPYEMOe TIPU M3YyUYEHUH OOYJarOIIMMHUCS
NOHATUWHBIX OCHOB TEOMETPUM W TOCTPOSCHUH [EMOYKH JIOTHYECKHUX
YTBEPKIACHUM B XOJie PEIICHUS T€OMETPUUYECKUX 3ajlady, YMEHHUE BbIIBUTaTh U
OTIpOBepraTh TMIIOTE3bl HETIOCPEICTBEHHO HMCIONB3YIOTCS MPU PEIICHUU 3a7ad
€CTECTBEHHO-HAYYHOT'O ITUKJIA, B YACTHOCTH U3 Kypca (U3HUKH.

YMeHue OpUeHTUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb
BO BCEX 00JaCTSIX NEATEIHHOCTH YeloBeka. OpueHTalus YeJI0BeKa BO BpEMEHHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COIMAIBLHOTO ObITHS, (hopma
OTPaXEHUS OKPY’KAIOLIETO MHUPA, YCIOBUE YCIEIIHOTO MO3HAHUS M aKTUBHOTO



npeoOpa3oBaHus ACHCTBUTENBHOCTH. OnepupoBaHHE NPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pasHble BHUAbI Y4eOHOM W TPYAOBOH NEATEIHHOCTH,
ABJISIETCSI OJHUM M3 MPO(ECCUOHATBHO BaXKHBIX KayeCTB, MOITOMY aKTyallbHa
3amaya (HOPMUPOBAHUS Y OOYYAIOIIMUXCS MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJAHOCTH OOpPA3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MTOATOTOBKE K MPAKTHYECKOW JEATENBHOCTH [0 MHOTUM HaIIPaBJICHUSM.
Llens ocBoeHust mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha 6a30BOM
ypoOBHE 00y4YeHusi — o00mieo0pa3oBaTeIbHOE U OOIIEKYIbTYPHOE pa3BUTHE
oOydaromuxcst 4yepe3 O0OecleueHHe BO3MOXKHOCTH  NPUOOPETEHHS |
WCMOJIb30BaHUS CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM W JIEUCTBUM,
cneuu(UUHbIX  T€OMETPUH, BO3MOXKHOCTH  YCIIEIIHOIO  IMPOJOJIKEHHUS
oOpa3oBaHMsl 1O CIHEUUATBHOCTSM, HE CBS3aHHBIM C  [PHUKIATHBIM
UCII0JIb30BAaHUEM T€OMETPUHU.
[Iporpamma 1o reoMeTrpuum Ha 0a30BOM YpPOBHE MpeIHAa3HA4YEHA ISl
oOyJaronuxcsi CpelIHEeW IIKOJbl, HE HCIHBITHIBABIIMX  3HAYUTEIbHBIX
3aTpyIHEHU Ha YpOBHE OCHOBHOTO oOmiero odpazoBaHus. Takum oOpasom,
oOyuaroluecsi Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIINE MaTeMaTUYECKUeE
YMEHHUSI, CBA3aHHbIE CO CHELU(PUKON TeOMETPUHN U HEOOXOAUMBIE JUISl )KU3HU B
COBpeMEHHOM obmiecTBe. Kpome 3TOro, OHM HMEIOT BO3MOXHOCTb H3YYHTh
reoMeTpuio 0osiee riy00Ko, €CIU B JAJIbHEHIIIEM BO3ZHUKHET HEOOXOJAUMOCTh B
reOMETPUUYECKUX 3HAHUSAX B MPO(ecCHOHATIbHOM e TeNbHOCTH.
JlocTuKeHHe 1€ OCBOEHHUS MPOrpaMMbl OOECHEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aaad. [IpuopuTeTHRIMM 3aJadyaMud OCBOEHMS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBsItoTCS:
e (opMupoBaHuE MNPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM
KyJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIHUM MUPOM;

e (opMupoBaHue MpeACTaBICHUS O MHOTOIPAHHUKAX W TEJIaxX BPalllCHUS
KaK O BaXHEMIIMX MAaTeMAaTHYECKHMX MOJIENAX, MO3BOJISIIOLIUX
OMKCHIBATHh U U3y4YaTh Pa3HbIE SIBJICHUS OKPYKAIOIIETO0 MUPA;

e (QopMupoBaHue yMEHHs paclO3HaBaTh Ha YEpPTEXKaX, MOJEISAX U B

peaTbHOM MHUPE MHOTOTPAHHUKY M TeJla BPAIICHUS;

e OBJIAJICHUE METOJAaMHM pEUIEHUsS 3aJad Ha TOCTPOCHHUS  Ha

U300paKEHUSX TPOCTPAHCTBEHHBIX PUTYD;
e (QopMupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHATUSIMH O
MHOTOTPAHHHUKAX ¥ TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBNAQJICHUE AQJITOPUTMAMM PEIICHWs] OCHOBHBIX THUIIOB  3ajady;

dbopMHupoBaHWEe YMEHHS TPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbBIE



pPacCyKJIeHHs B XOJE PELICHUs CTEPEOMETPUUYECKUX 3aJad M 3a7ad C
MIPAKTUYECKUM COIEPIKAHUEM;

e Dpa3BUTUE  MHTEJUIEKTYaJbHBIX M  TBOPUECKHUX  CIIOCOOHOCTEN
oOyyaromuxcs, IO3HABaTEIbHOM aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS;

e (QopmupoBanue  QyHKIIMOHATHHOW  TPAMOTHOCTH,  PEICBAHTHOM
r€OMETPUHU: YMEHHUE paclo3HaBaThb IMPOSBICHUS TIE€OMETPUUECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX MKU3HEHHBIX
CUTyalUsIX U MPU U3YYEHUH APYTUX y4EOHBIX MPEIMETOB, IPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (POpMYyIMpOBaTh WX Ha S3bIKE
F€OMETPUU M  CO3/1aBaTh TIE€OMETPUYECKHE MOJEIH, MPUMEHATH
OCBOCHHBII T€OMETPUYECKUI amnmapar g pPEIMIeHHs PaKTHKO-
OpUEHTHPOBAHHBIX  3a7a4, HUHTEPIPETHPOBaTH U  OLEHUBATh
MOJIyYEHHBIE PE3YNIbTATHI.

OTnrYuTENHEHON 0COOCHHOCTBIO TPOrPAMMBI SIBJIIETCSA BKIIIOUEHHE B KypC
CTEPEOMETPUU B HayaJle €ro Uu3y4YeHUs 3aJad, pElIaeéMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHHW30BaHHas padbora
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOIO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOIIECCOB, MOTUBUPYET
K JAJIBHENIIEMY U3YUEHUIO MIPEIMETA.

[Ipennourenue otaaércs HArJIAIHO-KOHCTPYKTUBHOMY METO/ly OOy4YeHMUs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH
OPEIMETHO-IIPAKTUYECKON  EATEIBbHOCTH. Pa3BUTHME  MPOCTPaHCTBEHHBIX
MPEACTABICHUM Yy Y4YaIlUXCA B KypCe€ CTEPEOMETPUU MPOBOAMUTCS 32 CUET
pemieHusl 3ajady Ha CO3JaHuEe NPOCTPAHCTBEHHBIX O00pa3oB W 3aJad Ha
OIIepUpPOBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. CoznaHue oOpas3a MpOBOJUTCS
C OMOPOH Ha HArJISAHOCTh, & ONIEPUPOBAHHE 00PA30M — B YCIOBHUSIX OTBJICUCHUS
OT HArJSIAHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COJEPKAHMSL.

OcHoBHBIE copepkarenbHble JuHUM Kypca «['eomerpum» B 10-11
knaccax: «MHororpaHHukmny, «IIpsiMble ¥ MIIOCKOCTH B POCTpaHCTBE», «Tena
BpalieHus», «BeKTopbl M KOOpAMHATBl B HpocTpaHcTBe». DdopmupoBaHue
JIOTUYECKUX YMEHUU paCIpPENeNsieTCs] HE TOJBKO 110 COAEP/KATEIbHBIM JTUHUSAM,
HO U 10 rojaM oOy4YeHHUs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Coneprxanue o0Opa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OocBOeHHUsI palouell MporpaMMmbl, pachpeneiaéHHbIM [0 ToAaM OO0y4YeHUs,
CTPYKTYpUPOBAHO TakUM O0pa3oM, 4YTOOBI OBJIAJCHHE TE€OMETPUUECKUMU
MOHATUSIMUA M HABBIKAMH OCYIIECTBIISUIOCH IMOCIEA0BATENBHO U MOCTYNATENBHO,
C CcOOJIOJEHHEM NPUHLMIIA IPEEMCTBEHHOCTH, 4YTOObBI HOBBIE 3HAHUS



BKJIIOYAJIUCh B OOLIyI0 CUCTEMY TIE€OMETPHYECKUX  IPEACTaBICHUI

00y4Jaronuxcsi, pacmupss u yrryomsis e€, o0pa3ysi TpOYHbIE MHOKECTBEHHBIC
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reometpun otBoauTcs 2 yaca B Henento B 10 kimacce u 1 gac
B Hezento B 11 knacce, Becero 3a iBa roga oOydyeHus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHSA cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM TMOCTPOCHHUH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacronoxeHne MpsAMBIX B MPOCTPAHCTBE: NEPECEKAIOUIUECH,
napajuielibHble M CKpellMBaromuecss npsmeie. [lapamnensHOCTs TpsSMBIX H
IUIOCKOCTEM B IPOCTPAHCTBE: IMMAPAJUICIBHBIE IMPAMBIE B IIPOCTPAHCTBE;
MAPAIUIETBHOCTD TPEX MPSAMBIX; MAPAIIIEIbHOCTh MPSIMON U TNIOCKOCTHU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YTOJ MEXAY NPSMbIMU B TPOCTPAHCTBE.
[TapajuiennbHOCTh  IUIOCKOCTEW:  IMapajUlelibHbIE  IUJIOCKOCTH;  CBOMCTBA
napaJjieNibHbIX IIocKocTei. [lpocreliue MNpocTpaHCTBEHHBbIE QUTYpPHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapajuiejenumne; ToOCTPOCHUE CEUCHUH.

[TepneHIUKYISAPHOCTD NPSAMON U TIIOCKOCTH: NMEPHEHIUKYIISIPHBIE IPSAMBIE
B MPOCTPAHCTBE, MPSIMBIE MApaJIEIbHbIC U MEPICHAUKYIISPHBIE K IJIOCKOCTH,
IIPU3HAK TEPHEHIUKYISPHOCTH IPSAMOM U IUIOCKOCTH, TEOpeMa O IPSAMOWU
MEPIEHANKYJIAPHOUN IUIOCKOCTU. YTJIbI B IIPOCTPAHCTBE: YIOJI MEXKIY IPSMOU U
IJIOCKOCTBIO; JABYIPaHHbIA yTOJI, JIMHEWHBIA Yroja JABYTPAaHHOIO YyrIJa.
[lepneHaukynsip W HAKIOHHBIC: PACCTOSIHUE OT TOYKH JIO IIJIOCKOCTH,
paccTosiHhEe OT MPSIMOM 1O TUIOCKOCTH, MPOEKIUsI (UTypbl Ha TUIOCKOCTb.
[lepnieHAUKYISAPHOCTh IUIOCKOCTEW: IIPU3HAK NEPIEHAUKYISAPHOCTH JBYX
IocKocTer. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

MHOrorpaHHUKH

[TonsiTME  MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOTIOTPAHHUKA,
BBIITYKJIBIE W HEBBINYKIBIE MHOTOIPAHHUKHK; Pa3BEPTKA MHOIOTPAHHUKA.
[Ipu3ma: n-yrompHass mnpu3Ma; TPaHU W OCHOBAHUSA NPU3MBI; MpsMas U
HaKJIOHHAs  TPU3MbBI; OOKOBasg W  TOJHAS  TMOBEPXHOCTh  IPHU3MBEI.
[Tapannenenunen, nOpsAMOYTOJbHBIA MapajulelienuIle] W €ro CBOMCTBA.
[Tupamuga: N-yrojibHas mUpaMujia, TPaHU U OCHOBAHWE MUPAMUJIbI; OOKOBas U
MOJIHAsl TOBEPXHOCTh IHUPAMUJbI; IMPAaBUJIbHAS W YCEUEHHAs NUpaMuia.
DJeMEeHThl TpU3Mbl U nupamMuibl. [IpaBuibHbIE MHOTOTPAHHHUKU: TOHSATHE
MPaBUJILHOIO MHOTOTPAaHHUWKA; MpaBWJIbHAS MPU3MA W MPaBWIbHAS MUPaAMUJIA;
npaBWIbHAs TPEYrojibHas MHUpaMuia ¢ MPaBUJIBHBIM  TeTpadjp; Kyo.
[IpencraBienne O MPABUIIBHBIX MHOTOTPAHHHMKAX: OKTa’Ap, MOJCKa’ap U
ukocasap. CeueHust IpU3Mbl U MUPAMUJIBI.



CummeTpust B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIIBHO TOYKH, MPSIMOI,
IJIOCKOCTH. ODJIEMEHThl CHMMETPUM B NHUpamMyAax, NapajUiesenunenax,
IPaBUJIbHBIX MHOTOI'PAHHHKAX.

Bbruncnenue 371€MEHTOB MHOTOTPaHHMKOB: pé&Opa, AMAaroHaiau, YIJbl.
[Inomans OOKOBOI MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSAMON IPHU3MBI,
IIOIIa/Ib OCHOBaHUHM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSIMON MPU3MBIL.
[Inomanp OOKOBOWM MOBEPXHOCTH M TOBEPXHOCTH IPABWJIBHON HUPAMUJBL,
TeopemMa O IUIoNaAu yceuéHHoW mupamuabl. [lonarue o6 o0béme. OOBEM
OUPaMHUAbI, IPU3MBI.

[logoOHbie Tena B mpocTpaHcTBe. COOTHOWIEHHS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TEN.

11 KUIACC

Tea Bpamenus

[Hunuuaapuyueckass  MOBEPXHOCTb,  OOpasyloliue  IUIMHAPUYECKON
MMOBEPXHOCTH, OCh MHWJIWHIAPHYCCKOW TOBEPXHOCTH. I[unwHAp: OCHOBaHUS M
O0OKOBasi TOBEPXHOCThb, OOpasyrolias W OCh;, IUIONMIaJb OOKOBOM M TMOJHOU
MTOBEPXHOCTH.

Konunueckast moBepxXHOCTh, 00pa3yroiue KOHNYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOW TOBEpXHOCTH. KOHyC: OCHOBaHWE ® BepIIMHA,
oOpasyromas U OCb; IUIONIAAhr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yIollie U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTh.

Cdepa u map: UeHTp, paanyc, IMaMeTp; IUIONIAlb TOBEPXHOCTH C(hephl.
B3auMHoe pacnosnoxkenue cdepbl M IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K
cthepe; miomaas chepsl.

N3o0pakeHre Tenm BpamieHUs Ha TUIOCKOCTH. Pa3BépTka muimumHapa |
KOHYca.

KoMmOuHanuu Ten BpamieHus ¢ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCAaHHBIA OKOJIO cdepbl; chepa, BOUCAaHHAS B MHOTOTPAHHUK, WM TEJO
BpaICHHS.

[Tonsatue 06 oOwnéme. OcHOBHBIE CBOWCTBA 00BEMOB Teil. Teopema 00
00BEME TPSMOYTOJLHOTO Tapajjiesienunena u cieactsus u3 He€. OO0beM
UIMHApa, Konyca. O0BEM 1apa u miomaas chephl.

[Tono6nsie Tena B mpocTpaHcTBEe. COOTHOIIECHUS MEXKIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00bEMaMU TTOT0OHBIX TEJl.



CeueHnsa wwimMHApa (MApauieNbHO U NEPHEHAMKYJSAPHO OCH), CEYEHUs
KOHyca (MapajuleIbHOE OCHOBAHMIO U NPOXOJAILEE Yepe3 BEPIUHHY), CEUCHUS
mapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miIockocTM M B mpocTpaHcTBe. CIIOXKEHUWE WU BBIYMTAHHE
BEKTOPOB. YMHOXXEHUE BEKTOpa Ha 4MCIIO. Pa3nokeHwe BeKTOpa IO TPEM
HEKOMILIaHAapHbBIM BekTopaMm. llpaBwino mnapaienenunena. Pemenue 3anad,
CBSA3aHHBIX C NPUMEHEHHMEM IIPAaBUJI JNEUCTBUH ¢ BekTOpaMH. lIpsmoyrospHas
cucTeMa KOOpAMHAT B IpocTtpaHcTBe. Koopaunatel Bekropa. lIpocreimme
3alayd B KOOpJAMHATax. YToll MEXIAy BeKTopaMu. CKaIIpHOE IIPOU3BEICHUE
BEKTOPOB. BpluncieHne yrioB MeXAy NOpSIMBIMA M IUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIA METO/ PU PEILLIEHUH T€OMETPUYECKHX 3a/1a4.



IHIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHUS IPOTPAMMbl YYEOHOTO IIpeaMeTa
«MaremaTuka» XapaKTepUu3yrTCs:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMHM  OOYyYaromerocss Kak
AKTUBHOT'O W OTBETCTBEHHOI'O 4WJI€HA POCCUIMCKOIO 00IEeCTBA, MPEACTaBICHUEM
0 MaTeMaTHYECKMX OCHOBaX (YHKIIMOHUPOBAHUS PaA3JIMUHBIX CTPYKTYD,
SIBJICHUM, TMPOIEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHHEM B3aUMOJICCTBOBATH C COIIMATIbHBIMU UHCTUTYTaAMU B COOTBETCTBUHU C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO  POCCUMCKOM  TPaKJAHCKOW  HMJIEHTUYHOCTH,
YBa)KEHHMS K MPOILUIOMY U HACTOSILIEMY POCCUMCKON MaTEMATHUKH, IEHHOCTHBIM
OTHOUICHHEM K JOCTHXEHUSIM POCCUHUCKHMX MaTEMaTUKOB M POCCHMCKOU
MaTeMaTUYECKOW IIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHUM B APYrUX
HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoaa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKH W
NEATENIbHOCThI0 YYEHOr0; OCO3HAaHMEM JIMYHOTO BKIJIAJa B IOCTPOCHUE
YCTOMYHMBOTO OYyyIIEro.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYAsi ICTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIECHU, pacCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MaTEeMaTUYECKUM AacleKTaM pa3jIu4yHbIX BHJIOB
HCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAaHHUS B
WHTEpecax 3/I0poBOro W 0Oe3omacHoro oOpasza KU3HHU, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3JI0POBBIO (370pOBOE MHUTaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHITUIN U OTIBIXA, PETYJsIpHAs (U3HUECcKasi aKTUBHOCTD); (PU3NYECKOTO
COBEPIIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEILHOM
NEeATEIIbHOCTHIO.

TpynoBoe Bocniutanue:



TOTOBHOCTBIO K TPYAY, OCOBHAHHEM LIEHHOCTH TPYJIOJIIOOUS; HHTEPECOM K
pa3nuuHbM  cpepaM  TPO(HECCHOHANBHOM  JEATENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOU U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpILATh OCO3HAHHBIA BHIOOD
Oynymeld mnpodeccur W pealr3oBbIBaTh COOCTBEHHBIE KWU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTH4eCKOMy oOpa3oBaHUIO U
caM000pa30BaHUIO0 Ha TMPOTSIKEHUH BCEH KMU3HHU;, TOTOBHOCTHIO K aKTHBHOMY
YYACTHIO B PEIICHUM NPAKTUYECKUX 3a/1a4 MAaTEMATHYECKON HAIIPABICHHOCTH.

JKOJIOruYeCKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTMYECKON KYJIbTYPhl, IOHUMAHUEM BIIUSHUS
COLIMAJIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHME MPUPOJHON H
COLIMAJIBHOM CpEelbl, OCO3HAHMEM TIJ00aIbHOIO XapakTepa HKOJIOTHYECKUX
npo0sieM; OpUEHTalMel Ha MpPUMEHEHHME MaTeMaTUYeCKUX 3HAHUM s
pelIeHus 3a1a4 B 00JIaCTU OKPYXKAIOUIEl Cpe/ibl, MIaHUPOBAHUS MOCTYIKOB U
OLICHKU UX BO3MOKHBIX IMOCEACTBUI JJIs1 OKPY>KAIOIIEH CpEebl.

LleHHOCTH HAYYHOTO IO3HAHMSA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAayKl U OOIIECTBEHHOM MpaKTHKH,
NOHMMaHUEM MaTEeMaTHYECKON HayKH Kak cepbl 4eJIOBEUECKOH AesITeNbHOCTH,
ATanoB €€ pa3BUTHUA U 3HAUMMOCTU JJIA PA3BUTHS LUUBUIM3ALMH; OBJIAJACHUEM
A3BIKOM MATEMaTUKH M MaTEMaTHYECKON KyJIbTYpOWl Kak CPEACTBOM MO3HAHUS
MUpa; TOTOBHOCTBIO OCYLIECTBJISATh IPOEKTHYHD M  HCCIIEI0BATEIbCKYIO
NEeATENbHOCTh NHINBUIYAJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI yUeOHOTO TTpeaMeTa
«MareMaTHKa» XapaKTEePUIYIOTCS OBJIAJCHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeusaMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvuvie nosnasamenvhuvle Oeticmeus, 00Oecneuusarom
Gdopmuposarue 6aA308bIX KOSHUMUBHBIX NPOUECCO8 00YYaArOUUXCsl (0CB0EHUE
MemoO08  NO3HAHUSL — OKPYJCAowe20  Mupda, NpuMeHeHue  J0SUHecKUx,
UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).

ba3oBble jornvyeckue aeicTBUS:

e BBISBIATH u XapaKTEPHU30BaTh CYIIIECTBCHHBIC IPU3HAKH

MaTEMaTHIECKUX OOBEKTOB, TIOHITHH, OTHOIIEHUH MEXIY TOHATHSIMU;
dbopMynHpoBaTh OTIpEICTICHHSI TTOHSTHIA; yCTaHaBJIMUBAThH



CYLIECTBEHHBIA MPHU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJisi 00001eHUs
Y CpaBHEHUS, KpUTEPUH MPOBOJAUMOTO AHAIIN3A;

BOCIIPUHUMATh, (OpMynIHpoBaTh U NPeoOpPa3OBbIBaTh CYKICHUS:
YTBEpAUTENbHBIE U OTPHUIATEIbHbIE, €AUHUYHBIE, YaCTHBIE U OOIINE;
YCIIOBHBIE;

BBISIBJIATH ~ MaT€MaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSA3M H
npoTuBOpeursi B (paKkTax, JaHHBIX, HAOMIONECHUAX U YTBEPKACHUSX;
npenjaraTb  KpUTEPUU U1 BBIABJICHHMS  3aKOHOMEPHOCTEHM U
IIPOTUBOPECUHH;

JIeNaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTHMKH, AETYKTHBHBIX H
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI M0 aHAJIOTUH;
OPOBOJUTH  CAaMOCTOSITEJIBHO  JOKA3aTelIbCTBA  MaT€MATHYECKHUX
yIBEpXACHUW  (mpsAMble W OT  NPOTHBHOIO),  BBICTPAUBATH
apryMEeHTalul,  MPUBOJUTH  HPUMEPbl U KOHTPIPUMEPHL;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BHIBOJBL;

BBIOMpATh croco0 pelieHusi yueOHOM 3aJaduu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIEHHUS, BbIOMpaATh HaumbOojee MNOAXOASAIUNA C Yy4ETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bLCKHe AeiiCTBUS:

HCIOJB30BaTh  BOMPOCHl  KaK  HMCCIAEAOBATEILCKUNH  HMHCTPYMEHT
no3HaHus; GOPMYIUPOBATH BOMPOCH], (DUKCUPYIOIIUE MPOTUBOPEUUE,
npo0iieMy, yCTaHABIMBATh UCKOMOE U JaHHOE, (hOPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHUI0, MHEHUE;

MPOBOAUTHL  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
HCCJIEIOBAHUE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro
o0beKTa, SBICHUS, IMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00BbeKTaMU, SIBJICHUSIMU, TPOIECCAMU;

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH  OOOOIIEHWST UM  BBIBOJABI IO
pe3ynbTaTamM MPOBEAEHHOTO HAOIIOJEHUS, MCCIECIOBAaHUS, OLEHUBAThH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHUI;
MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOLECCA, a TAKKE BBIIBUTATh
MPENOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ unpopmaumeii:

BBISIBJISITH A(OUIIUTHI UH(GOPMAIUHU, TaHHBIX, HEOOXOAUMBIX I OTBETA
Ha BOIIPOC U ISl PELIEHHUS 3a/1a4H;

BBIOMpAaTh HMH(POpPMAIMIO W3 HCTOYHHUKOB  PA3IMYHBIX  THIIOB,
AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH 151 WHTEPIPETUPOBATH
uH(GOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS,



CTPYKTYpUpOBaTh HWHGOPMAIUIO, TMPEACTABIATh €€ B Pa3IMYHBIX
(dopMax, WITIOCTPUPOBATH TpadUIECKH;

OLICHMBATh  HAA&KHOCTh  MHPOPMAIMM MO  CAMOCTOSITENIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYyHUKaGmMueHble Oelicmeus, 0becneuusaom
CHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUATOUUXCSL.
Oo0menue:

BOCIIPpUHUMATh U (POPMYIMPOBATH CYXKJIEHUS B COOTBETCTBUH C
YCIOBUSIMU M LIEJISIMU OOUIEHMS; SICHO, TOYHO, TPAaMOTHO BBIpaXKaTb
CBOI0O TOYKY 3pE€HHS B YCTHBIX M NHUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUSI TI0O XOJy PELICHMs 3a/1aud, KOMMEHTUPOBATH MOJYyYEHHBIN
pe3ynbTar;

B X0Jie¢ OOCYXJEeHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXaaeMOM
TEMBbI, IPOOJIEMBI, pelIaeMOi 3a7a4uM, BHICKAa3bIBaTh UJIEU, HALIEJICHHBIE
Ha TOWUCK pPEUIEHUS; COIMOCTAaBISATh CBOM CYXICHHS C CYKICHUSIMH
IPYrUX YYaCTHUKOB JHAJIOTa, OOHApYXUBATh pa3IM4M€ U CXOACTBO
HO3UIMM; B KOPpPEKTHOU (opMe (OopMyIupOBaTh pPa3HOIIACUS, CBOU
BO3PaXXCHUS;

NPEACTABIATh  pE3yJbTaThl  pElIeHUs  3aJayd, d3KCIEpPUMEHTa,
UCCJIEIOBaHMs, TMPOEKTa; CaMOCTOSTENbHO  BbBIOMpaTh  (dopmar
BBICTYIUIEHHS C Yy4€TOM 3a7ad [Mpe3eHTalMu U 0coOeHHOCTeH
ayJIUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHUMAaTh M  UCIHOJIb30BaTh  IPEUMYyIlEeCTBA  KOMAHJIHOM U
WHJUBUyaJIbHOM PabOThl MpU PEIIeHUH Y4EeOHBIX 3a7ad; NPUHUMATh
Helb COBMECTHOM  JIE€ATEIIbHOCTH, IUIAHUPOBATh  OPraHU3ALUIO
COBMECTHON paboThl, pacHpenessiTb BuAbl pabOT, JOTOBapUBATHCA,
o0CyXJIaTh TMpolecc U pe3ylbraT padoThl; 000011aTh MHEHUS
HECKOJIbKUX JIFOJCH;
y4acTBOBaThb B TPYNIOBBIX (opmax paboTel (0OCyKIaeHus, OoOMeH
MHEHHW, «MO3TOBbI€ IITYPMbD> M HHBIE); BBIIOJHATH CBOK YacTh
paboThl W KOOPAMHUPOBATH CBOW JACUCTBHUS C JPYTMMH YICHAMHU
KOMaH/Ibl; OLIEHMBATh Ka4e€CTBO CBOEro BKJaJla B OOLIMU MPOIYKT MO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHSI.
Vuueepcanouvie  pezynamuenvle  Oeticmeus,  obecnedusaiom

Gdopmuposarue cCMbLCLIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:



e COCTAaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0
pelIeHus ¢ YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ y4éTomM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIBb:

e BIJIQJICTh HaBBIKAMHM TO3HABAaTEIbHOM pediieKCuM Kak OCO3HaHUS
COBEpIIAEMBIX  JICMCTBUM UM  MBICIUTEIBHBIX  MIPOILECCOB, HX
pe3yNbTaToOB; BIAAETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3ysbTaTa PEMICHUSI MATEMAaTUYECKON 3aa4H;

e IIPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPU PELICHUU
3a7]a4d, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB,  JIaHHBIX, HAWJICHHBIX  OMIMOOK,  BBISBJICHHBIX
TPYAHOCTEM;

e OIICGHHMBATh COOTBETCTBHE pE3yJibTaTa MW U YCIOBUSIM, OOBSICHSTH
IIPUYMHBI TOCTUKEHHUS UM HEAOCTUKECHUS PE3YJIbTATOB JAEATEIIbHOCTH,
HaXOJUTh OIMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBatTh MOHITUSMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS U3 HUX MPU PELICHUU
reOMEeTPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMM: MAPAJUIENBHOCTh W MNEPIEHAUKYISIPHOCTH
IPSMBIX U IJIOCKOCTEM.

KnaccudunmpoBaTh B3aMHOE PaCIIOIOKEHUE MPAMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHSATUSIMU: JIBYTPaHHBINA YroJj, 'paHd JABYIPAHHOTO Yrija,
pedpo IBYTpaHHOTO yIJia; JUHEHHBIN yroi ABYTPaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbIN
MHOT'OTPaHHUK, JIEMEHThI MHOTOI'PaHHUKA, MPABUIbLHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TUpamMuja; IpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeHUIIE], KyO).

KnaccudunupoBaTh ~ MHOTOTpaHHUKHM, BbIOMpass ~ OCHOBaHUS A
Kiaccupukanuu (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHHUKU, MPAaBUIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBbI, TapaJlIeIeIUIebl).



OnepupoBatb MOHATHSIMMU: CeKyIas IIJIOCKOCTb, ceyeHue
MHOT'OTPaHHHKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METOJI CIIEIOB.

Crpouts Ce4eHHsT MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIIOJHATH
(BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxX0KJI€HUE F€OMETPUUECKUX BEJIUYMH 10 0OpaslaM
WIHM aIrOpUTMaM, IPUMEHSS U3BECTHBIE AHATUTUYECKAE METO/IbI IIPU PEIICHUH
CTaHAAPTHBIX MAaTEMaTHYECKHUX 3aJad HA BBIYHMCICHHUE PACCTOSHUM MEXIY
IBYMs TOYKaMH, OT TOYKH N0 MPAMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3aaun Ha HaXOXKJE€HUE T€OMETPUUYECKUX BEIMYMH 1O 0Opaslam
WIM aIrOpuTMaM, IPUMEHSS U3BECTHBIE AHATUTUYECKAE METOJIbI ITPH PEILICHUH
CTaHJAPTHBIX MAaTEMAaTHYECKMX 3a1a4d HAa BBIYMCICHUE VYIJIOB MEXAY
CKPEUIMBAIOIIUMHUCS MPAMBIMHA, MEXAY MPSAMOH M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnate 00BEMBI M IUIOMIAQAM TMOBEPXHOCTEM MHOTIOIPAaHHUKOB
(mpu3ma, nupamMuja) ¢ MNpUMEHEHHEM (OPMYIN; BBIYUCIATH COOTHOILLIEHUS
MEXY IJIOIAIMU MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.

OneprpoBaTh NMOHATHUSIMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OChb U
IUIOCKOCTh CUMMETPHH;, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHGOPMAIUIO O
IPOCTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPECTaBICHHYIO Ha YepTekKax
Y PUCYHKaX.

[IpumeHnsaTh reomerpuyeckue (PaKThl ISl PELIEHUST CTEPEOMETPUUECKUX
3a/1a4, MPEANoJaralolIuX HECKOJbKO IaroB pEUIeHUs, €CIU  YCJIOBHS
NPUMEHEHUs 33aJJaHbl B IBHON (opMe.

[IprMeHsaTs mpoCTEWIIME MPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpuBOINUTH MPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IMPUPOJAE U
YKWU3HH, PACIIO3HABATh IIPOSIBJIEHNE 3aKOHOB I€OMETPUU B HCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTHKE: aHAJTU3UPOBATh pEajbHbIC
CUTYallUM W NPUMEHSTh M3YYEHHbIC IMOHSATHUS B MPOLECCE MOUCKA PEIICHHS
MaTeMaTU4YecKku CcHOpMYyIUpPOBAaHHON MpOOJIEMbI, MOAECIUPOBATH PpPEATbHbBIE
CUTyallun Ha $A3bIKE TE€OMETPHUH, HCCIENOBATh ITIOCTPOCHHBIE MOJEIU C
WCIIOJIb30BaHUEM TE€OMETPUYECKUX MOHATHM M TEopeM, ammapaTra aiareOpbl;
pemaTh MPaKTUYECKHE 3a/1ayd, CBSI3aHHBIE C HAXOXJACHUEM IE€OMETPUYECKHX
BEJINYMH.



11 KJIACC

OnepupoBaTh MOHATHAMH: IMIMHAPUYECKAs MOBEPXHOCTh, 00pa3yroune
WINHAPUYECKON  TOBEPXHOCTH; LWIMHAP, KOHMYECKAas IOBEPXHOCTD,
oOpa3yrolire KOHUYECKOH OBEPXHOCTH, KOHYC; C(epruyecKasi HOBEPXHOCTb.

PacmosnaBaTh Tena BpamieHus (IMIHHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI OTYUYCHUS TEJ BpAILICHUSI.

KnaccudunupoBaTs B3aMMHOE pacnoioskeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMM: LIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTA,
BbICOTA CETMEHTa; IIapoBOW CJOH, OCHOBAaHUE IIAPOBOIO CJOS, BbHICOTA
IapOBOIO CJIOSI; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI W TUIOMIAAM TOBEPXHOCTEH TeNn BpaIICHHUS,
re€OMETPUUYECKUX TEJl C IPUMEHEHUEM (POPMYII.

OnepupoBaTb NOHATUAMU: MHOTOTPAaHHUK, BIIMCAaHHBIA B cdepy u
OMHCaHHBIM OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEIO
BpAIICHHUS.

BbraucnsaTe COOTHOIICHHSI MEXKAY TUTOIIAASIMH TOBEPXHOCTEN U 00BbEMaMU
OJIOOHBIX TEJl.

N306paxaTh n3ydyaemble (UTYpHl OT PYKH U C HNPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BreimonHsATe (BBIHOCHBIC) IUIOCKHE YEPTEXH U3 PHUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHMSI TEJl BpAIllCHUS.

W3Bnekatrb, MHTEPHIPETUPOBATh W MpeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKax
Y PUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInonHATE JEMCTBUS CIIOKEHHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha 4YHCIO, OOBSACHATh, KaKUMH CBOWMCTBAaMHU OHU
o0Janaror.

[TIpumeHsTh NpaBuiIo napasuiesienuIena.

OnepupoBaTh MOHATUSMHU: JEKAPTOBBHI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOpP, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpA, Yo
MEXIy BEKTOpaMH, CKaJISpPHOE MPOM3BEJICHUE BEKTOPOB, KOJUIMHEApHBIE WU
KOMILUTaHAPHBIE BEKTOPHI.

HaxoauTh cymMMy BEKTOpPOB M TPOU3BEACHHE BEKTOpA Ha YHCIO, yroJl
MEXIy BEKTOpaMH, CKaJspHOE MPOU3BEICHNE, PACKIAIBIBATh BEKTOP MO JIBYM
HEKOJUTHHEAPHBIM BEKTOpaM.



3aiaBaTh MIIOCKOCTh YPABHEHUEM B JE€KaPTOBOW CHCTEME KOOPAUHAT.

[TpumensTh reoMerpuueckue (akThl JUIsl PEIIEHUs CTEPEOMETPUUECKHUX
3a1a4, MPEANoJaralolIuX HECKOJIbKO IaroB pEuIeHUs, €CIU  YCJIOBHS
IPUMEHEHUS 33J]aHbl B IBHON (popMe.

Pemars npocrenimme reoMeTpu4eCcKUe 3a4a4i Ha IPUMEHEHNE BEKTOPHO-
KOOPAHMHATHOI'O METOAA.

Pemate 3amauM Ha J10Ka3aTENbCTBO MATEMAaTUYECKUX OTHOIICHHM U
HaxX0XXJIEHUE TEOMETPUYECKUX BEIMYMH 10 o00pa3liaM WU alropuTMam,
OPUMEHSAS U3BECTHBIE METOJbl IPU PEIICHWH CTAHAAPTHBIX MAaTEMaTHYECKUX
3az1ay.

[IpuMensaTs mpocTEWIIME MPOTPAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBOoaUTHE IIPUMEpPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
KW3HU, PACTIO3HABATh IPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMyYEHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATH PEAIbHBIC
CUTyallun W NPUMEHATh W3YYEHHBIC IOHATHS B IPOLECCE MOWCKA PELICHUS
MaTeMaTHUYeCKu CGHOpPMYJIUPOBAHHON MpOOIEMbl, MOAEIUPOBATH pealbHbIC
CUTyallud Ha $A3bIKE TE€OMETPHUH, HCCIEHOBATH IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHI M TEOopeM, ammapara anreOpsl;
pemarh NpakTUYECKUE 3a/1aud, CBA3AaHHBIE C HAXOXKIECHUEM TI'E€OMETPUYECKHUX
BEJINYMH.



~N o o1 b

TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

BBenenue B CTCPECOMETPUIO

[IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE.
[TapayuieIbHOCTB IPSIMBIX U IUIOCKOCTEH

[lepneHAUKyISIPHOCTD MPSAMBIX U
IIJIOCKOCTEN

VYriabl MEXIy OPSIMBIMU U IFIOCKOCTSIMU
MHoOrorpaHHuk#
OO6BEMBI MHOTOI'paHHUKOB

[ToBTOpEHME: CeUeHMs], pACCTOSHUS U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 4acoB

Bcero

10

12

12

10
11

68

KonTposbHbie
padoThI

(& S N e

IIpakTn4yeckue
padoThI

DJIEKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



11 KITACC

HanmeHnoBaHMe pa3ae/ioB U TeM
Ne n/n
NporpamMmbl

Tena BpamieHus
O0BEMEI TENI
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE

[ToBTOpeHue, 06001meHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

KoaudecTBO 9acoB

Bcero

12

10

34

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npocTpanctBo. [IpaBuia nzoOpakeHus
Ha PUCYHKaX: U300paKEeHUS
HJIOCKOCTef/’I, napajiCIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
nepeceKkarommecs npsaMas v rmjiI0CKOCTb

IlousTus: MEPECCKArOIMMrECs IMIOCKOCTH,
nepeceKkarommecs npsaMas v rmjiI0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeH1e MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOSKIIHOHHBIX YepPTeKaxX

HauanbHble cBefieHus 0 KyOe u
MMAPAMUIE, UX Pa3BEPTKU U MOJEIIH.
CeueHnss MHOTOTPaHHUKOB
HauanbHble cBefieHUs 0 KyOe 1
IApaMuUJe, UX pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOIPaHHUKOB

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14
15
16

IlonsiTe 06 aKCMOMaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
Ilonsatue 06 akCHOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[Tonsatue 06 akCHOMATUYECKOM
MTOCTPOSCHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

TToustue 00 aKCMOMATHYECKOM
MTOCTPOSCHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE: IIEpeCcEeKaroIuecs,
NapajuleJIbHbIE U CKPEINBAIOINECS
psiMbIE

[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN
B [IPOCTPAHCTBE: MapaJljieNIbHbIE MPSMbIE
B [IPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MPSMBIX

[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN
B npoctpancTie: [lapannensHOCTh
MPSIMOM U TUIOCKOCTH

VYTIIBl ¢ COHANpaBIEHHBIMU CTOPOHAMU
VYron Mexay npsiMbIMU B IPOCTPaHCTBE

VYron Mexay npsiMbIMU B IPOCTPAaHCTBE



17

18

19

20
21

22

23

24

25

26

27

28

29

[TapamienbHOCTB IIOCKOCTEN:
NapajuleIbHbIE IUNIOCKOCTH

CBoiicTBa napajiesIbHbIX INIOCKOCTEN
[Ipocreiinme npocTpaHCTBEHHbIE
(Gurypsl Ha MIIOCKOCTH: TETPAIP, KyO,
napajuiesIenunes

[Toctpoenue ceuenuit

ITocTpoenue ceueHui

KonTponbHas padota no teme "lIpsambie
U IJIOCKOCTH B IIPOCTPAHCTBE.
[TapamienpHOCT IPSIMBIX U
mockocTein"”

[lepneHMKyIAPHOCTD NPSMOM U
IJIOCKOCTH: MEPIEHANKYIISPHBIE TIPSIMbIE
B [IPOCTPAHCTBE

IIpsimble napasuienbHbIE U
MIEPIEHIUKYJIIPHBIE K IIJIOCKOCTH
IIpsmble napasuienbHbIE U
MEPIEHIUKYJIIPHBIE K IIJIOCKOCTH
[Ipu3Hak nepneHANKyJIIPHOCTH IPSIMOU
U IIJIOCKOCTH

IIpu3Hak nepneHIuKyJIIpHOCTH MPSIMON
U TUIOCKOCTH

Teopema o npsiMON NTEPIIEHUKYIISIPHON
IJIOCKOCTH

Teopema o npssMON NepHIEHAUKYISIPHON



30

31

32

33

34

35

36

37

38

39

IIIIOCKOCTH

Teopema o IpsMOM NEPIICHANKYIISIPHOM
IJIOCKOCTH

[lepnieHquKymsp U HAKJIOHHBIE:
paccTosHUE OT TOYKH [0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 INIOCKOCTH

[lepnenquKynsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTostHue OT NMPSAMOM 10 IIIOCKOCTH

[lepnieHIUKYNSIp ¥ HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

[lepnieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHue OT TOUKH [0 MJIOCKOCTH,
paccTosiHue OT IPSIMOM A0 IUIOCKOCTH
VYTIIIBl B IPOCTPAHCTBE: YrOJl MEXIY
IIPSIMOM U TUIOCKOCTBIO

JIByrpaHHBIN yTroJl, JMHEHHBIN yroi
JBYTPAHHOTI'O yria

JIByrpaHHBIN yIroJl, JMHEHHBIA yroi
JBYTPAHHOIO yIJIa
[lepneHMKyISPHOCTB MIIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

[lepneHMKyISPHOCTB MIIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTU ABYX



40

41
42
43

44

45

46

47

48

49

IJIOCKOCTEN

[leprieHAMKYASAPHOCTD IIOCKOCTEH:
MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

TeopeMa 0 TpEX NepHeHANKYIIApax
TeopeMa 0 TpEX NepHeHANKYIIApax
Teopema 0 TpEX NMepneHAUKyIIpax

KonTponbHas padoTa no temam
"[lepneH IUKYISIPHOCTD MPSAMBIX U
wiockocTeil" u "YTibl MEXIY IPSIMBIMU
U IUIOCKOCTSIMU"

[loHsiTHE MHOTOTpaHHUKA, OCHOBHbIE
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHUKHU,
pa3BEPTKAa MHOTOTPAaHHUKA

IIpusma: n-yronpHas npu3mMa; rpaHu U
OCHOBAHMS IIPU3MBIL; IIpsMast U
HaKJIOHHAs IPU3MbI; OOKOBAasl U MOJIHAS
ITOBEPXHOCTb MPU3MBI
[Tapamtenenunesn, NpsAMOYTrOJIbHBII
NapajuleJIeIuIe]] U €ro CBOMCTBA
[Inpamua: n-yroiapHas nupaMua,
I'paHy ¥ OCHOBAaHUE MUPAMUIbI; OOKOBas
U TIOJIHAS [IOBEPXHOCTb ITUPAMUJIBL;
IIpaBUJIbHASA U YCECUEHHAS ITUPAMUAA

HpaBI/IHBHBIe MHOTI'OI'paHHUKH: ITIOHATHUC



50

51

52

53

54

55

56

IMMPaBHUJILHOTO MHOT'OI'PAHHHKA,
IIpaBHUJIbHAA IprU3Ma U IpaBUJIbHAA
nupamMuja; rmpaBujibHasd TPpCyrojbHasa
IUpaMyU/a ¥ NpaBUWIbHBIN TETPasaAp; KyO
IIpencrasnenue o MpaBUIBHBIX
MHOTOIPaHHHUKAX: OKTa3p, JOAEKadIp U
UKOCA3P.

CummeTpus B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIBHO TOUYKH,
MPSIMOM, TVIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMUJIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

Brruncnenue 31eMEHTOB
MHOTOTPaHHHUKOB: pE€Opa, AMaroHau,

YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU MPSAMOM IPU3MBI,
IIJI0IA b OCHOBAHUH, TEOpEMA O
OOKOBOI1 MTOBEPXHOCTH MPSIMON MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTHU ITPAaBUIILHOM IIUPAMUIBL,
Teopema o IO GOKOBOM
IIOBEPXHOCTU YCEUEHHON ITUPAMUIBI
KonrponsHas pabora no Teme
"MHoOrorpaHHuKu"

TToustue 00 00BEME



57
58
59
60
61
62
63

64

65

66

67

68

O0BEM nupamMubl
O06BEM TUpaMuIBI
O0BEM nupamMubl
O06BEM TUpaMuIBI
O0BEM npu3MBI
O06BEM TPU3MBI
O06BbEM TpU3MBI

KonTponbnas pabota no teme "OObEMBI
MHOTOTpaHHUKOB"

[ToBTOpEeHME, 0000IIEHNE
cucreMmaru3anus 3HaHui. [Toctpoenue
CCUCHHUIH B MHOTOTPAaHHHKE

[ToBTOpEeHMEe, 06001IEHNE
cucTeMaTHu3anus 3HaHu. Berancienne
PAcCCTOSTHUM: MEXIy IBYMS TOUKaMH, OT
TOYKHU JI0 MPSAMOM, OT TOUKHU J0
IIJIOCKOCTH, MEX]1y CKPEIIMBAIOIIUMHUCS
MPSIMBIMU

Wrorosas koHTpoJsIbHas paboTa

[ToBTOpeHme, 0600IIEHNE
cucTeMaTH3anus 3HaHuH. Beruncienne
YIJIOB: MEXK/y CKPEIIUBAIOIIMMUCS
MPSIMBIMU, MEXKTY TIPSIMOM 1
IJTIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIOB
MEXy IIOCKOCTSIMU

e



OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



11 KITACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne ara udpossbie
wn Tema ypoka Beero Kontpoabnbie IIpakTunyeckue fa[:*.yqennﬂ :)Iﬁ:)l:ll;oBaTenLHue
padoThI padoThI pecypesI

Cdepa u map: ueHTp, paaunyc,

JTUaMETp; TUIOIA/Ib TOBEPXHOCTH 1

chepnl

B3aumnoe pacnionoxenne chepsl u

IUTOCKOCTH; KacaTeslbHas TNIOCKOCTh K 1

cthepe; miomaas chepsl

N300paxkenue cdepsl, mapa Ha 1

mockocTt. CedeHus mapa

[{unuHapryeckas MOBEPXHOCTb,

o0pa3yromue UIHHIPHIECKON 1

MOBEPXHOCTH, OCh IIMIIUHIAPUYECKON

MTOBEPXHOCTH

[unuaap: ocHOBaHUS U OOKOBast

MOBEPXHOCTh, 00pa3yromias u OCh; 1

IoIaabs OOKOBOU M HOJIHOMI
MMOBEPXHOCTHU

N300pakeHne HUIMHApPA HA

mockocty. PazBéprka nunuHapa.

Ceuenus nuimHApa (IIOCKOCTHIO, 1
napajuIeIbHON UIIN

NEePIEeHIUKYISIPHON OCH LIMIUHAPA)



10

11

12

13

14
15

16

KoHnueckasi 1OBEpXHOCTb,
00pa3yrolne KOHUIEeCKOM
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

KoHnyc: ocHOBaHME U BEPIINHA,
oOpa3yrolas U 0Cb; IUIOIAAb OOKOBOM
Y IIOJIHOM ITOBEPXHOCTH

Yceu€HHbII KOHYC: 00pa3yolne u

BBICOTA; OCHOBaHUS U OOKOBast
MTOBEPXHOCTH

N300pakeHre KoHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MI0CKOCTHI0, NapaIeIbHON
OCHOBAHUIO, U IUNIOCKOCTHIO,
MPOXOJSAIIEH Yepe3 BEPIINHY)
KomOuHanus ten BpaiieHus u
MHOT'OI'PAaHHUKOB

MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
cthepsl; chepa, BIUcCaHHAsS B
MHOTOTPaHHMK WJIN B TEJIO BPALLEHUS

[Mousatue 00 00bEMe. OCHOBHEIE
CBOMCTBA O0OBEMOB TEN

O06BEM IUIMHIpPa, KOHYCa
O06bEM 1mapa U mIomaab chepbl

HOIIO6HBIC TCJIa B IIPOCTPAHCTBC.
CooTHoIICHUS MCKAY IiomaaaMu



17

18

19
20

21

22

23

24

25

26

27

MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX
TeN

KoHnTtposnbHas pabora o temam "Tena
BparieHus" u "O0bembl TE"

Bekrtop Ha miockocT U B
MIPOCTPAHCTBE

Cno’XKeHHE U BIUNTAHHUE BCKTOPOB
YMHOXEHUE BCKTOpa Ha YHUCJIO

Pa3znosxeHne BekTopa 10 TpéM
HEKOMIUIaHapHbIM BekTopaM. [IpaBuio
napaenenunena

Pemenue 3ana4, CBSA3aHHBIX C
IIPUMEHEHNEM IIPABUII ACUCTBUH C
BEKTOpaMH

HpHMOYFOJ'IBHaSI CUCTCMaA KOOpAWHAT B
IMPOCTPAHCTBE. KOOp)II/IHaTLI BCKTOpa.
HpOCTCI\/’IH_II/Ie 3ala4v B KOOpAWHATax

Yron mexny Bekropamu. CKasipHOeE
IIPOU3BENIEHUE BEKTOPOB
Brruncnenue yrioB My MpsiMbIMU
U TUTOCKOCTSIMHU
KoopanHaTHO-BEKTOPHBIM METOI IIPH
pELIEHNN TEOMETPUYECKUX 3a/1a4
KonTponbhas pabota no teme
"BeKTOpbl 1 KOOPAUHATHI B
npocTpaHcTse”



28

29

30

31

32

33

34

[ToBTOpeHme, 00600mEeHNE 1
cucreMaru3anus 3HaHui. OCHOBHBIE
burypsl, ¢paxTsl, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpeHme, 00600mEeHNE 1
cucreMaTru3anus 3HaHui. OCHOBHBIE
¢Gurypsl, paxThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEHHE, 0000IICHUE U
cucTeMaTu3alysa 3HaHUi. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHSI

IToBTOpEHME, 0000IICHUE U
cUcTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI
[ToBTOpenue, 06001IeHUE U
cucreMaru3anus 3HaHui. OCHOBHBIC
¢burypsl, GpaxTsl, TEOPEMBI Kypca
CTepeOMeTpUHU

HtoroBast KOHTpoJIbHAs paboTa
[ToBTOpenue, 060061IeHUE U
cHucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus, 10-11 knaccel/ Atanacsia JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

METOJIUYECKHUE MATEPUAJIBI JIJI51 YUUTEJISA
I'eomeTpus, 10-11 kmaccwl/ JI.C.AtanacsH, B.®.byry3os, C.b.Kagomiies u
npyrue/U3narensctBo "IIpocBemenne"

Metonunueckue pekoMenanuu K yueonuky Aranacsa JI.C. 10-11 kmaccer

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbHI CETH
HMHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru






