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INOSICHUTEJbHAA 3AITNCKA

PaGouast mporpamma y4eGHOro Kypca «I'eomeTprs» 6a3oBOro ypoBHS s
obyuaromuxcs 10 —11 kimaccoB paspaboTaHa Ha OCHOBE ®denepanbHOro
rOCYZapCTBEHHOTO 00Pa30BATENIBHOr0 CTAH/IApTa CPEHEro o6Lero 0opasoBaHus,
C y4éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NpPEABABIAEMBIX K
MaTeMaTH4ecKoMy OOpa3OBaHMIO, M TPajHIUi POCCHHCKOro 00pa3oBaHUs.
Peanu3anus mporpaMMbl 00ecrieqrBaeT OBIAJCHHUE KIIIOYEBHIMH KOMIIETCHIHAMHY,
COCTABJIAIOIMMYA OCHOBY IS CaMOPa3BUTUS ¥ HEIPEPHIBHOrO 00pa3oBaHMs,
[EJIOCTHOCTh OOIIEKYIBTYPHOro, JHYHOCTHOIO M IIO3HABATEJILHOIO pPa3BUTHUS
JIMYHOCTH O0yJaroIMxcs.

IEJA U3YYEHUS YYEBHOI'O KYPCA

BaxHOCT, y4eOHOro Kypca IeOMeTpUH Ha YPOBHE CpenHero obuiero
o0pa3zoBanusi OOYCIIOBICHA IPAaKTHYECKOW 3HAYMMOCTBIO METANPEIMETHBIX U
IPEAMETHBIX Pe3yJNbTaTOB OOy4EHMs] F€OMETPHM B HAIPABJIEHWH JIMYHOCTHOTO
pasBuTHs oOyuarommxcs, (opMmupoBaHus (YHKIMOHAIBHOW MaTeMaTHYeCKON
IPaMOTHOCTH, M3YYEHHUs APYTUX y4eOHBIX AUCIMILIMH. PazButue y obydarommxcs
IPaBHJIbHBIX TPEACTABICHUN O CYIIHOCTH M IIPOHCXOXKACHHH I'€OMETPHYCCKHX
abCTpakimii, COOTHOIIEHUHM PEaJbHOTO U HJEANBHOrO, XapaKTepe OTPaXKECHHS
MATeMAaTUYeCKOM HAyKoW SBJIeHHM U IpOLECCOB pealbHOr0 MHpa, MeCcTe
TeOMETPHH B CUCTEME HayK U POJIM MaTeMaTH4eCKOro MOJEIMPOBaHUS B HAYYHOM
II03HAHHWH U B MPAKTHKe CIIOCOOCTBYeT (POPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS
ydalmuxcsi, a TakKXe€ KadeCTB MBIIICHMA, H€06XO,HI/IMI>IX AJs1 agalriTalli B
COBPEMEHHOM OOIIECTBE.

['eomeTpust sBNsieTCS OAHUM M3 0A30BBIX IPEAMETOB Ha YPOBHE CPEOHErO
obmero o0pa3oBaHus, TaKk Kak oOecrmedyrBaeT BO3MOXKHOCTb HM3yYEHHUS Kak
ITUCLUIUIMH €CTECTBEHHO-HAYYHOU HANPaBIE€HHOCTH, TaK U TYMaHUTAPHOMU.

Jlornyeckoe MbInUIeHHe, (GOpPMHpYEMOe IpPH H3YYEHUH OO0YyYaIOUIMMUCS
MIOHATUNHBIX OCHOB F'€OMETPUHU U IIOCTPOCHHUH LIEMTOYKH JIOTUIECKUX YTBEPKACHUN
B XOJ€ pElICHHs IEOMETPHYECKHMX 3aJad, YMEHHE BBIJBUraTb M OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIIONB3YIOTCS IPH PElIeHWH 3a/ay eCTeCTBEHHO-
Hay4YHOIO I[UKJa, B YaCTHOCTH U3 Kypca (PU3UKU.

YMeHHe OpHEHTHPOBAThC B IIPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BceX 00/1acTiX AEATEIbHOCTH uesioBeka. OpuUeHTalusl 4ejoBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJUMOE YCIIOBHE €ro COnHalbHOro ObiTHs, (opma
OTpPaKE€HUSI OKPYXKAIOIIEro MUpa, YCIOBHE YCIEIIHOIO II03HAHHS M aKTHBHOIO
npeobpasoBanus  AedcTBUTENbHOCTH. ONEpUpoOBaHME  MPOCTPAHCTBEHHBIMH
obpazamMu OOBeIUHACT pa3Hble BHAB y4eOHOM H TPYAOBOH JEATENHHOCTH,



ABJIeTCs ONHMM M3 HPO(ECCHOHAILHO BAKHBIX KAyeCTB, IOITOMY aKTyalbHa
3ajaua (OpPMHUpPOBaHUs y OOYJAIOIMXCs MPOCTPAHCTBEHHOrO MBILIICHAA Kak
Pa3HOBUHOCTH OOPAasHOTrO MBIIUIEHHS — CYIIGCTBEHHOTO KOMIIOHCHT2 B
IIOArOTOBKE K IPAKTAYECKOHN AEATENIBHOCTH 110 MHOTHM HaNPaBJICHHSM.

Ilens OCBOEHHS NpOrpaMMbl y4eOHOro Kypca «['eomerpus» Ha 0a30BOM
ypoBHE 00y4eHHs — 00meo0pa3oBaTeNbHOE U OOIIEKYIBTYPHOE Ppa3BUTHUE
obydalomuxcss ~ depe3  OOECIIEUEeHHE  BO3MOXHOCTH — NPHOOpETeHHs X
MCIIONIB30BAHMS  CHCTEMATHYECKMX TEOMETPMYECKHX 3HAHHUM M JIEHCTBU,
Cl'IeIII/I(bI/I'-IHI:IX reomerpuu, BO3MO>XHOCTH YCIICIIHOTO ITPOJOJDKCHH OGpaBOBaHPIH
110 CHELMATEHOCTSIM, He CBS3aHHEIM C IPUKJIaJHBIM UCIIOJIh30BaHUEM I'€OMETPHH.

[IporpaMma 0o reoMeTpud Ha 0a30BOM ypOBHE IIpeJHA3HAYEHA JUIs
0Gy4aromKXCsl CpeIHEN IIKOIBI, He HCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyAHCHUH
Ha ypOBHE OCHOBHOro obmero o6pasosanus. Takum oGpasom, obyuyaromuecs: Ha
6a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTHYECKHE YMEHUS, CBA3AHHBIC
co crenu(UKON TIeoMeTpMM U HEOOXOAWMBbIE M JKU3HH B COBPEMEHHOM
obmecrBe. Kpome 3TOro, OHM HMEIOT BO3MOXXHOCTH M3YYMTh F€OMETpUIO Ooinee
rIy6oKo, €clid B HaibHeiIIeM BO3HMKHET HEOOXOAUMOCTb B I€OMETPUYECKHX
3HAHUAX B MPOGECCHOHATBHON AEATEILHOCTH.

JIOCTHIKEHHE LEId OCBOGHHS IPOrpaMMbl O00ECIeYHBAETCs pelIeHHEM
COOTBETCTBYIOIIMX 3amady. [IpHOpUTETHBIMM  3aJa4aMM  OCBOCHHS  Kypca
«[eomeTpum» Ha 6a3oBoM ypoBHe B 10—11 kiaccax sBJIsSIOTCS:

e (opMHpOBaHHE IIPEACTABIEHHS O TEOMETPMHM KaK YacTd MUPOBOH

KyJIBTYPbI ¥ OCO3HaHHE €€ B3aUMOCBSA3HU C OKPYKaIOIUM MHPOM;

o (opMHpOBaHUE MPEACTABICHHA O MHOIOrpaHHHMKAx M TejlaX BpallCHHUS
KaK O BaXXHEMINMX MaTeMaTHIECKUX MOJENSX, MO3BOJSIOIIMX ONKUCHIBAT
1 U3y4aTh pa3HbIE SBIEHUS OKPYKAIOLIEr0 MUpPa;

o (QopMupoBaHHE yMEHMsI paclo3HaBaTh Ha YepTeXax, MOJENIX H B
peaTbHOM MHUPE MHOTOTPAHHUKY U TeJa BPALCHHUS;

e OBJAJCHHE METOJAMM pEIleHUs 3a1ay Ha IIOCTPOSHHS Ha H300paKeHHSIX
MPOCTPaHCTBEHHBIX (HUTYD;

e (QopMuUpOBaHHE YMEHHS OIEpUPOBATH OCHOBHBIMH IOHSTHSIMH O
MHOTOI'paHHHMKaX ¥ TeJIaX BpaIlleH!Us U UX OCHOBHBIMU CBONCTBAMU;

e OBJaJICHHE  QIrOPUTMAMHU  peUIeHHs OCHOBHBIX THUIIOB  3aJady,
dbopMupoBaHHE YMEHHs IIPOBOJUTH HECJIOXHBIE JOKa3aTelbHbIE
paccyXIeHHsT B XOJ€ pelIeHHs CTepeOMETpUYEeCKHX 3anad U 3anad C
MPaKTUYECKUM COICPIKAHUEM;

o pa3BUTHE  MHTE/UIGKTyalbHBIX W TBOPYECKUX  CHOCOOHOCTEH
O0y4YaroUIMXcsi, II03HABATEJIbHOX  aKTUBHOCTH, HUCCIIEH0BATEIBCKUX
YMEHHUH, KPUTHYHOCTHU MBIIIICHUS;



o (opMupoBaHWE  (YHKIHMOHAIBHOH  IPaMOTHOCTH, peeBaHTHOM
reoMeTpHH: yMEHHE pAaclio3HAaBaTh INPOSBICHHA TCOMETPHYCCKUX
nousTUil, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHbIX KH3HEHHBIX
CHTyallHsAX W TpPU M3YYEHHH JAPYruX y4eOHBIX MPEIMETOB, IIPOSBIICHHS
3aBUCHMOCTEHl M 3aKOHOMEpHOCTeW, GOpMyJIHpOBaTh HX Ha A3BIKS
reOMeTpPHH ¥ CO3/1aBaTh FeOMETPUYUECKHEe MOJIENH, TPUMEHATD OCBOEHHBIN
reOMETPUYECKUi ammapar Ui PEIIeHHs PaKTUKO-OPHEHTUPOBAHHBIX
3a/1a4, HHTEPIPETHPOBATH U OLIEHUBATH NOJIyYeHHbIE Pe3y/IbTAThL.

OTJIUYUTEbHON OCOOEHHOCTBIO MPOTPaMMBbl SABJISIETCA BKIIIOYUCHHE B Kype
CTepEOMETpUH B Haudajle €ro U3yYeHHs 3aJad, peIIaeMbIX Ha ypOBHE
MHTYHTHBHOTO [O3HAHWMS, U OIpPEIeNEHHEIM 00pa3oM OpraHu3oBaHHas paboTa Hajl
HUMH, YTO CIOCOOCTBYIOT Ppa3BHUTHIO JIOTHYECKOrO M IPOCTPAaHCTBEHHOT'O
MBILIUICHUS, CTUMYJIUPYET NPOTEKaHWe MHTYWTUBHBIX IIPOLIECCOB, MOTHBHUPYET K
JanbHerIIIeMy H3y4eHUIo IIpeIMeTa.

IIpenmouTenHye oTAa8TCs HAITISIHO-KOHCTPYKTHBHOMY METOMy OOy4YeHUs, TO
eCTh TEOPETHYECKHe 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAaKTHYECKOM MAesTeNbHOCTH. Pa3BHTHE IPOCTPAHCTBEHHBIX MPE/ACTABICHHH Y
yYalluXxcs B Kypce CTEpEeOMETPHH IIPOBOAMTCA 3a CUET peLICHHsA 3aJad Ha
CO3JaHHe IMPOCTPAHCTBEHHBIX O00pa3oB W  3aja4 Ha  ONEPUPOBaHUE
IPOCTPaHCTBEHHEIMU oOpaszamu. CospmaHue o6pa3a MPOBOAUTCS C OINOPOM Ha
HarIsaJHOCTh, & OIepHpOBaHHe o00pa3oM — B YCIOBHAX OTBJICYEHHS OT
HarJIsIHOCTH, MBICIEHHOTO U3MEHEHHUS ero UCXOJHOIO COAEePIKaHUS.

OcHoBHBIE cozepxkaTensuble TuHnn Kypca «['eomerpum» B 10-11 xmaccax:
«Muororpanaukn», «[IpsiMble U INIOCKOCTH B IIPOCTpaHCTBe», «Tena BpaimeHus»,
«BekTopsl ¥ KOOpAMHATEI B pocTpaHcTBey». PopMupoBaHUE JTOTMYECKHX YMEHUH
pacmpefnenseTcs He TOJBKO IIO COAEp)KAaTeJbHBIM JIMHUSAM, HO M II0 rojam
o0y4eHus Ha yPOBHE CpeIHET0 001ero 00pa3oBaHusl.

Conepxanue o0pa3oBaHMS, COOTBETCTBYIOLUEE IPEAMETHBIM pe3yJbTaTaM
OCBOGHHUs pabouedl mporpaMMbl, paclpelenéHHBIM [0 rojaM OOy4eHHs,
CTPYKTypHUPOBaHO TakuM oOpa3oM, uTOOBl OBIAJEHHE TIE€OMETPUYECKUMHU
MOHATUSMHU ¥ HaBBIKAMH OCYIIECTBIISIOCH ITOCIENOBATENbHO U MOCTYNATENbHO, C
coOIoIeHHeM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOb! HOBBIE 3HAHUS BKJIIOYAIIUCH B
O0IIyI0 CHCTEMYy I'€OMETPUYECKUX IpPEACTABICHUN OOYYaIOLIMXCS, PaclIMpss U
yriry6sist e€, 00pasys mMpOYHbIE MHOXKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

Ha u3yuenue reometpun oTBoauTcs 2 Yaca B Hememo B 10 kimacce u 1 yac B
Hejemo B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOGHEIX gaca.



COJEPKAHHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMbie H NVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE IOHATUS  CTepeoMeTpud. Toduka, mpsaAMas, MIOCKOCTE,
mpocTpaHcTBO. IloHsTHE 00 aKCHMOMATHYECKOM IOCTPOCHHH CTEePEOMETPHH:
aKCHOMBI CTEPEOMETPHH U CJICICTBUA U3 HUX.

B3auMHOE PpacHojiO)KeHHe MpSAMBIX B IPOCTPAHCTBE: IEPECEKAIOMMUECH,
napajUle/lbHBIE M CKpEeIMBAlONIMecs MpsMble. IlapannensHoCTh MPAMBIX 1
miockocTeli B NPOCTPAaHCTBE: IapajliefbHbIe MpsMbIE€ B  TPOCTPAHCTBE,
NapajuIebHOCTh TPEX MPSMBIX; NapalIeJbHOCTh IpSIMO# ¥ TIOCKOCTH. YTJIbI C
COHaHpaBJ'IeHHBIMI/I CTOpOHaMH; yroi MexXxnay IpsIMBIMHU B IIPOCTPaHCTBE.
[lapannenpHOCTh  IUIOCKOCTEH:  MapajllelbHble  I[UIOCKOCTH; CBOMCTBA
mapalenbHBIX  [iockocted. [Ipocteiiimue MPOCTPAHCTBCHHBIC burypsl Ha
TLIOCKOCTH: TETPadp, Ky0, apaiuienenuIe;; IOCTPOCHHE CeYCHHH.

[lepreHAUKyIAPHOCTD NPAMOM U IUIOCKOCTHU: NEPICHANKYISIPHBIC NPAMbIC B
IIPOCTPAHCTBE, NpsSMble MapalleAbHble ¥ INEepPHeHJUKYISAPHBIE K IIOCKOCTH,
MpU3HaK TNEPNEHIUKYJSIPHOCTH IPAMOM M IUIOCKOCTH, TeOpeMa o psAMOit
TepreHIMKyJIAPHOM IIOCKOCTH. YIJIBI B IPOCTPAHCTBE: Yrojl MEXIY NpsIMOA U
IUIOCKOCTBIO; JBYTPAaHHBIA yroll, JHUHEHHBI yroi JABYTPaHHOro  yria.
[TeprieHaAuKyJISp ¥ HAKJIOHHEIE: PACCTOSIHUE OT TOUKH JIO MIIOCKOCTH, PACCTOSHME
OT T1mpaAMOM [0  IUIOCKOCTH, Ipoekuus  Gurypsl  Ha  ILIOCKOCTE.
ITeprneHAMKY/SIPHOCTE  IUIOCKOCTEH: MpHU3HAK — IEPIeHAUKYJIAPHOCTH  ABYX
wiockocteit. Teopema o TpEX MepreHIUKyIsIpax.

MHororpaHHuKH

[ToHsATHE MHOTOTPaHHHMKA, OCHOBHBIE 3JIEMEHTHI MHOIOIDAHHHUKA, BBIITYKIIBIC
¥ HEBBINMYKJIblE MHOTOTPAHHUKH; Pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yrojapHas
IpHU3Ma; 'PAaHK U OCHOBAaHMs MPHU3MBL; NPsIMas U HAaKJIOHHAs MpU3Mbl; OOKoBas
MOJTHAS MTOBEPXHOCTH IIPU3MBL. [lapamnenenunen, MPSMOYTOJIBHBIN
napajuiesienunen 1 ero cpoicrBa. [lmpamupa: n-yroipHas nupamuia, rpaHd H
OCHOBaHW€e MMUPaMU/IBL; OOKOBas U MOJIHAS MIOBEPXHOCTH IIMPaMUIBL; IPABUIIbHAS U
yceuéHHas MHpaMuAa. ONEMEeHTHl INpH3Mbl W mupamujsl. lIpaBuibHEIE
MHOTOTPaHHUKHU: TIOHSTHE MPaBUIBHOIO MHOTOIPAaHHUKA; NMpaBWIbHAs NpU3Ma U
NpaBWiIbHAsA NHUPaMUJa; [PaBHIbHAS TPEYrojbHas NHPaMHAa W IPaBHJIbHBIA
terpadap; KkyO. IlpercraBnenune O mNpaBWIBHBIX MHOIOIPaHHUKAX: OKTadp,
nonexasip u ukocasap. CedeHus MPU3MBI U THPAMUIBL.

CuMMeTpHisi B IPOCTPAHCTBE: CHMMETpPHsS OTHOCHUTEIBLHO TOYKH, MPSIMOH,
IUIOCKOCTH. OJIEMEHTBl CHMMETPUHM B [HpaMHAax, [apalielenuneaax,
IIPaBUJIbHBIX MHOIOIPaHHUKAX.



BEIUMCIICHHE JJIEMEHTOB MHOTOIpaHHMKOB: péOpa, AMaroHamd, YIJIBL.
[Lromans GOKOBOM MOBEPXHOCTH M IOJHOH IMOBEPXHOCTH IPsIMOH TIPH3MBI,
[UIomagh OCHOBaHHI, Teopema O OOKOBOH IOBEPXHOCTH MPSMOH  TIPU3MBI.
[Dromans OOKOBOM IIOBEPXHOCTH U IIOBEPXHOCTH NPABWIBHON IMMpaMUIBbl,
TeopeMa O IUIOMATN YCEUEHHOH MHPAMUJIBL. [Toustue 00 00BEMe. OO0BEM
HMPaMHULBI, TPU3MBEL.

[Tomobuble Tena B mpocrpaHcTBe. COOTHONIGHMS MEXAY ILIOMAlIMH
noBepxHOCTel, 06BEMaMK NIOAOOHBIX TEIL.

11 KJIACC

Tena BpaLueHusi
[HmwmaapruYecKas MMOBEPXHOCTB, obOpasyromue [UTHHAPUIECKOH

IOBEPXHOCTH, OCh ILHIMHIPUYECKOH MOBEPXHOCTH. [TunuHAp: OCHOBAHUA U
GokoBas MOBEPXHOCT, oOOpasyromas M OCh; IUIOIEAb GOKOBOW U IOJIHOM
IIOBEPXHOCTH.

KOoHHMUECKas [IOBEPXHOCTh, 0Opa3yrolyMe KOHHYSCKOH MOBEPXHOCTH, OCh M
BepIIIHA KOHMYECKOii oBepXHOCTU. KoHyc: OCHOBaHHME M BEPLIHMHA, obpa3syromas
M OCh, IUIOmANs OOKOBOM ¥ IOJHOH IIOBEPXHOCTH. VceuéHHBIH KOHYC:
0GpasyIolue | BBICOTA; OCHOBAHMs ¥ OOKOBAs OBEPXHOCTE.

Coepa u mwap: LEHTp, Pajdyc, JUaMeTp; IUIOmank MOBEPXHOCTH chepsl.
BsauMHOE pacmoioxenre cdepsl U IUIOCKOCTH; KacaTeNlbHas IIIOCKOCTE K chepe;
IIOIIaab ChEpHl.

M300pakeHre Tell BpalleHHs Ha III0CKOCTH. Pa3BépTka LIMHAPa 1 KOHYCa.

KoMOMHAMK TeN BpalleHHs ¥ MHOTOIPaHHUKOB. MHOrorpaHHUK,
omucaHHbI OKOoNo cdepbl; cdepa, BIMCAHHAS B MHOTOIPAHHUK, HIH TEJIO
BpalleHus.

ITousTtue 06 06béMe. OcHOBHBIE cBoOiicTBa 06BHEMOB Teil. Teopema 06 06nEMe
NpSIMOYTOJIGHOTO Tapajnenenuiesa 4 cienctsus u3 Hed. OOBEM MHIMHIpA,
xonyca. O6BEM 1apa 1 Iwiomans chepsl.

[Tomo6uple Tena B mpocTpaHcTBe. COOTHOINEHHS MEXTy IUIOMAIsIMH
IIOBEPXHOCTEH, 06bEMaMK TOA0OHBIX TeIl.

Ceuennss [wMHApa (MapalIeNbHO ¥ NEPIEHAHKYISPHO OCH), CEYeHHUS
KoHyca (TapaulelbHOE OCHOBAHWIO W NPOXOJSINee 4Yepe3 BEpLIMHY), CeUCHHUs
mapa.

BekTopbl H KOOPAHHATHI B IPOCTPAHCTBE

BekTop Ha IUIOCKOCTH U B pocTpaHcTBe. ClioXKeHHe ¥ BEIYMTaHHE BEKTOPOB.
VMHOXeHHe BEKTOpa Ha 4ucio. PasnoxeHue BeKTOpa 10 TPEM HEKOMILIaHAPHBIM
BekTOpam. [lpaBuno mapajienenunejna. PemeHue 3aqa4, CBS3aHHBIX C
IpUMEHEHHEM TMpaBUl JeWCTBUH ¢ BekTopamu. IIpsiMmoyronbHas cucrema



KOOPAMHAT B NpPOCTpaHCTBE. KOOpAMHATE BEKTOPa. IIpocreiinmme 3ana4d B
KOOpJMHATAaX. YTOJ MEeXHIy BEKTOpaMHU. CxanspHOe IPOM3BEJICHHE BEKTOPOB.
BrIurciieHre yIiIOB MeXIy IPSIMBIMHA U IUTOCKOCTAMH. KooparHaTHO-BEKTOPHBIH
METOJ IIPHU PEINCHNUH I"COMeTpI/I‘-IeCKI/IX 3aga4.



IJIAHUPYEMBIE PE3YJIbTATDI

JMYHOCTHBIE PE3YJIBTATHI

JIUYHOCTHBIE pe3yNbTaTbl OCBOCHUS IIPOrPaMMBbI y4eOHOro Ipeamera

«MareMaTHuKa» XapaKTepPU3yHTCA:

I'paxaaHckoe BOCIHTAHHE:

c(hOpPMHPOBAHHOCTBIO IPAXKIAHCKON MO3HIINH o0yuaromerocs: Kak akTHBHOTO
A OTBETCTBEHHOrO WJIeHa pOCCHickoro oOmecTBa, MNPEACTaBICHACM O
MaTEMaTHIeCKHX OCHOBaxX (PyHKIMOHUPOBAHUS Pa3IMIHBIX CTPYKTYD, SIBJIEHUH,
mpoLexyp TIpakJaHCKoro ofmecTsa (BBIGOPBI, OMpPOCHl M np.), yMEHHEM
B3aUMOJIEHCTBOBATh C COLMAJIBHBIMUA MHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMY ¥ Ha3HAUCHUEM.

IMaTpuoTHyecKkoe BOCIHUTAHHE:

c(hOPMHUPOBAHHOCTBIO POCCHICKOHN IpaXIaHCKON MICHTUYHOCTH, YBXKEHHS K
IIPOIIIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTUKH, IEHHOCTHBIM OTHOLICHHEM K
JOCTIIKEHUSIM POCCHUCKIX MAaTeMaTHKOB U POCCHUHACKOM MaTeMaTUYEeCKOH IIKOJIEI,
K WCIOJBL30BAHMIO STHX JOCTIDKEHMH B APYrMX HayKax, TEXHOJOTMsX, chepax
9KOHOMUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIUTAHHS:

OCO3HAHHUEM IDyXOBHBIX IIeHHOCTe ! poccuiickoro HapoJa;
c(OPMUPOBAHHOCTEIO ~ HPAaBCTBEHHOTO  CO3HAHMS, STHYECKOrO  IOBEACHWS,
CBS3aHHOTO C NPAKTHYECKHM IIPUMEHEHHMEM JOCTIKEHUN HAyKU U [eATebHOCTHIO
YYSHOTO; OCO3HAHHEM JIMYHOTO BKJIaJa B IOCTPOEHHE yCTONIMUBOrO Oy ayIIero.

DereTHYecKoe BOCIIMTaHHE:

ACTETUYECKUM OTHOIIEHMEM K MHUPY, BKIIOUas 3CTETHKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ad, peleHuH, paccyxaeHuu;
BOCIPMMMYHBOCTBIO K MATeMaTHYECKHM aclieKTaM pa3jIiyHbIX BUJOB HCKYCCTBA.

PDu3uYecKoe BOCIIUTAHHE:

chOPMHPOBAHHOCTBIO yMEHHS NPHUMEHATh MAaTeMaTH4ecKue 3HaHui B
MHTEpecax 340pOBOro u 6e30macHoro oopasa XHU3HH, OTBETCTBEHHOIO OTHOLICHHUS
K CBOEMY 3JI0pOBBIO (310pOBOE IUTaHUE, COaNaHCUPOBAHHBIA PEXUM 3aHATHH U

OTAbIXa, peryJsipHas buznueckast aKTUBHOCTH); (hU3UUECKOro
COBEpILICHCTBOBAHUS, npu 3aHATUAX CIIOPTHBHO-03/J0POBUTEIBHON
JeSTENbHOCTHIO.

TpyaoBoe BocnnuTaHue:

I'OTOBHOCTBIO K TPYAYy, OCO3HAaHHEM LEHHOCTH TPYIOMIOOHs; MHTEPECOM K
pasnuyHbIM  chepaM  mpodecCHOHANBHOM  NeSTeIbHOCTH, CBS3aHHBIM  C
MaTeMaTHKOH U €€ MPUIOKEHHUSMH, YMEHHEM COBEpIUaTh OCO3HAHHBIH BBIOOD
Oymymieil mnpodeccu M peanu3OBbIBaTh COOCTBEHHBIE JKMU3HEHHBIE IUIAHEI,



TOTOBHOCTBIO H CIOCOOHOCTBIO K  MaTeMaTH4E€CKOMY 06pa303aHmo H

caM000pa30BaHMI0 Ha MPOTHKEHMH BCEH JKHU3HH; IOTOBHOCTBIO K aKTHBHOMY
YYACTHIO B PELICHUH NPAKTHIECKHUX 337134 MaTeMaTUYECKON HalpaBJICHHOCTH.

IKOJIOrHYeCKOoe BOCIIHTAHHUE:

c)OPMUPOBAHHOCTBIO 3KOJIOTMYECKOH KYJIBTYPBI, IOHHMAHHEM BIIMAHHA
CONMATIEHO-3KOHOMUYECKHUX MPOIECCOB HA COCTOSHUE IIPUPOJHOM M COLMAIbHOM
cpe;bl, OCO3HaHHeM IJ00alBHOrO0  XapakTepa OSKOJNOTHYECKHX npo0iieM;
opueHTalMell Ha IPUMEHCHHEe MaTeMaTHIeCKUX 3HAHUHR JIs pelleHus 3a1ay B
o6acTy OKpYJKarollel cpexabl, IUIAHUPOBAHMS TIIOCTYNIKOB H OLEHKH HX
BO3MOHBIX TIOCJIEACTBHH U1 OKPY>KaIOIed CpeJibl.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c)OpPMHUPOBAHHOCTEIO MHUPOBO33PEHNS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
VPOBHIO pasBUTHs HayKM M  OOIIECTBEHHOH IPAaKTHKH, IOHUMaHHEM
MaTEeMaTUIeCKO HayKd Kak cepsl 4elOBeUEeCKOH [esTeNbHOCTH, ITaloB ee
PasBUTHS ¥ 3HAYMMOCTH I pa3BUTHSA IMBUIW3AIKM, OBJIAJCHUCM A3BIKOM
MaTeMaTUKH M MaTeMaTHYecKod KyIbTypOoll Kak CpEICTBOM IIO3HAHUS MUDA,
FOTOBHOCTBIO OCYIIECTBIISITH INPOEKTHYIO M HCCICHOBATEIbCKYIO ACATEIBHOCTD
HHIWBHIYaJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDI

MeranpeMeTHBIE pe3yJbTaThl OCBOGHMs MPOrpaMMbl y4eOHOro mpeamera
«MatemaTuka XapaKTepU3yIOTCS OBIIaZIcHHEM YHHUBEpCaIbHBEIMU
NO3HABAMEIbHBIMU  OCUCMEUIMYU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelicmeusMuU, YHUBEPCAlbHLIMU PESYNAMUSHOIMU 0eUCEUAMU.

1)  Vuusepcanvnvie — nosnasamensuvie  Oelicmeus, — obecnewusaiom
opmuposanue 6a308bix KOZHUMUBHBIX NPOYECCo8 obyualouwuxca (0ceoeHue
Memo008  NO3HAHUA  OKDYJHCAIOwje20  Mupa;  NPUMEHEHUe  JO2UYECKUX,
uccne0o8amensCKux onepayull, ymeHul pabomamso ¢ ungopmayuen,).

Ba3zoBble Jjornyeckue AeicTBHA:

e BBIABIATH M XapaKTEPH30BaTh CYILECTBEHHbIE IPU3HAKH MaTeMaTHYECKUX
O0OBEKTOB, IOHSATHMA, OTHOLIEHHUN MEXAy IMOHATHIMU; (HOpPMYIMPOBATH
OIpeneNeHHs] IIOHATHUH; YCTaHABIMBAaTh CYyLIECTBEHHBIA  IPU3HAK
K1acCu(hUKauy, OCHOBaHUA U1 OOOOILEHHMs M CpPaBHEHHs, KPUTEPHH
IIPOBOAUMOIO aHAIIN3a;

e BOCIpUHMMATh, (OPMYJIMpPOBaTh U NpeoOpa3oBbBIBATH  CYXIECHUS:
yTBEPAUTENIEHEIE ¥ OTPUIIATENbHEIEe, eIUHWYHBIE, YacTHble M O0LIueE;
yCIIOBHBIE;

e BBUBIATH  MAaTeMaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
MPOTUBOpEYMsl B (paKTaX, HaHHBIX, HAOMIONEHHUAX M YTBEPXKICHUSIX;



mpejiaraTh ~ KpUTEpUH  JUIA  BBIABICHHA 3aKOHOMEPHOCTEH |
IPOTUBOPEYHIA,

e JleJIaTh BBIBOJBI C HCIIOJIL30BAHMEM 3aKOHOB JIOTHUKH, IOCAYKTUBHBIX H
MHIYKTHBHBIX YMO3aKIIIOUeHHH, yMO3aKIIOYCHUH 110 aHAJIOTHH;

o NPOBONMTH  CAMOCTOATENBHO  JOKa3aTeNbCTBA — MATEMATHHECKAX
yTBepKIeHUi (IPSIMBIE M OT IPOTHBHOIO), BHICTPAanBATh apryMeHTALHIO,
[PUBOJUTH TIPUMEPSl M KOHTPIPHMEPHI; OOOCHOBBHIBATE COOCTBEHHBIE
CY’KJICHUS ¥ BBIBOJIBI,

« BeIGMpATH croco6 peweHust ydeOHON 3amauu (CpaBHMBATh HECKOJBKO
BADHAHTOB peIIeHWs, BHIOMpaTh Haubonee MOIAXONAIIMH C y4ETOM
CaMOCTOSITELHO BBIJIEJIEHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/ibCKue IleﬁCTBﬂﬂt

¢ CIIOJNB30BATh BONPOCHI KaK HMCCIEIOBATENLCKIN MHCTPYMEHT IO3HAHMUS,
(OpMyIHpPOBaTh BONMPOCHI, (QUKCHPYIOIME NPOTUBOPEIHUE, npobiemy,
YCTaHABNMBATh WCKOMOE M  JaHHOe, (OpMHpOBATH  THIOTE3Y,
apryMEHTHPOBATH CBOIO IO3UIIKIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENIBHO CILIAaHUPOBAHHBIH HKCIIEPUMEHT,
MCCIEMOBaHUE II0 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
06BeKTa, SBIEHHs, IIPOLIECCA, BBIBICHUIO 3aBHCHMOCTEH MEXAY
00BEeKTaAMH, SIBJIIEHUSIMH, IIPOLIECCAMU;

e CaMOCTOSTENHHO (GOPMYIHpPOBAaTH 000OIIEHHS U BEIBOJLI 110 pe3yJIbTaTaM
HpOBC}IéHHOI‘O Ha6JIIOJIeHHﬂ, HCCJIEIOBAHUS, OLIEHUBATHE OOCTOBEPHOCTH
TOTy4YEeHHBIX PE3y/IbTaTOB, BEIBOAOB H 00001eH ;

¢ IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE IIpOLECCa, a TAKKE BbIIBHIATH
[IPEIONIOXKEHNS O €r0 Pa3BUTUM B HOBBIX YCIOBHSX.

PaGora ¢ nuadgopmanmeii:

e BBIABIATH AehUIMTE WHGOOPMAIMK, JaHHBIX, HEOOXOIUMBIX Ul OTBETA
Ha BOIIPOC M JJIs PEIIEHUS 3ada4yu,

o BpIOMpaTh MHPOPMAIMIO U3  HMCTOYHHMKOB  PasIMYHBIX  THIIOB,
AHAJM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATE MH()OPMALHIO
Pa3IHYHBIX BUIOB U (OPM IPEACTaBICHHUS,

e CTPYKTYpHPOBATh HH(POPMAILHUIO, IPEJCTABIATE €€ B PasIM4HBIX (opMax,
WLTIOCTPUPOBATh Ipaduyecky;

e OICHHUBATH Hajlé)KHOCTB HH(bOpMaI.II/II/I I10 CaMOCTOATECJIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanouvie KOMMyHUKamueHwle Oelicmeus, obecneyugaom

ChOPMUPOBAHHOCMb COYUANLHBIX HABLIKOB 00YUAIOUWJUXCSL.

Obwmenne:



BOCIMHMMaTh ¥ (OpMYTHPOBATh CYKACHHA B COOTBCTCTBHM €
YCIIOBHAMH U LIETAMH 001LeHus; ICHO, TOYHO, TPAMOTHO BBIPAXATh CBOXO
TOYKY 3pCHHUS B YCTHBIX U UCHhMEHHBIX TEKCTax, AaBaThb ITOJACHEHHS IIO
XOJy pelleHus 3aJa491, KOMMEHTAPOBATh NOJyYeHHBIN pe3yJIbTar,

B XOZi¢ 00CYX/IeH!s 3a/1aBaTh BOIIPOCEI 110 CYIIECTBY o0Cyx/1aeMoii TEMBI,
rnpoGJieMBl, pellaeMoi 3a/1a9H, BEICKa3bIBATE UACH, HaleJleHHEBIe Ha ITIOMCK
peIICHUA; COIIOCTABISAITH CBOH CYXIEHHA C CYXKIACHUSIMH ApYyrux
y4aCTHHUKOB JHAJIOra, 0o0HapyXUBaTh Pa3Iuyue U CXOIACTBO MO3ULINIA; B
KOPPEKTHO# opme GpopMyTMpOBaTh PA3HOTIIACHS, CBOX BO3PXKCHH,
I'Ipe,LlCTaBJIXTB pe3yapTaThl pemeHus 3aJa4u, 3KCIIEPUMEHTA,
UCCIIEAOBaHus,  IIPOEKTa;  CaMOCTOATEIBHO BeIOMpaTs  Qopmar
BBICTYIUICHHS C YIETOM 3a/1a4 IPE3CHTAlMA 1 0COOEHHOCTEN ayIUTOPHH.

CoTpyaHn4ecTBo:

3)

[IOHMMaTh ¥  MCIONB30BATh  INPEMMyYINECTBA  KOMaHIHOW U
VHMBAyaTbHOM paGoTHI IpH pelieHnH: y4eOHbIX 3aa4; IPUHUMATE LeJIb
COBMECTHOM JesTeJBHOCTH, IUIAHHPOBATH OPraHU3alMI0 COBMECTHOH
pabGoTEL, pacIpeieNsTh BUIbI paboT, A0roBapuBaThCs, o0cyx1aTh MpOLECe
1 pe3yIbTaT paboTsl; 0600WATh MHEHUS HECKOJIBKHX JIIO/ICH;
y4aCTBOBATH B IPYNIOBBIX popMax paboTel (06CyxeHHUs, 0OMEH MHEHHH,
«MO3rOBBIE LITYPMB» M HHbIE); BBIIONHATH CBOK 4YacTb pabOTBI H
KOOPAMHHPOBATH CBOM JEHCTBUS ¢ JApYrMMM WICHAMH KOMAaHIBL
OIIEHMBATh KAa4eCTBO CBOEro BKJIaJa B OOLIMM MPOXYKT IO KPUTEPHUAM,
cOopMyTMPOBAHHBIM YIaCTHUKAMHU B3aUMOJCHCTBHUSL.

Vuusepcanvuvlie — pezyiamueHbvle  Oeucmeus, obecneyusaiom

opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE IUYHOCTIU.
Camoopranusanus:

COCTaBJISATH IUIaH, AITOPUTM PELICHHS 3a/1a91, BEIOUPATh CII0CO0 pPeLICHHS
C y4ETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apTyMEHTHpPOBATh X KOPPEKTHPOBATh BAPUAHTEI PEIICHAN C Y4ETOM HOBOM
MH(OpMaLKH.

CaMOKOHTPOJIb:

BIAaIeTh HABBIKAMM TIO3HABAaTEJIBHONH pe(dIeKcud Kak OCO3HaHHUs
COBEPIIAEMBIX AEHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BIAJETh CIIOCO0aMH CaMOIIPOBEPKM, CAaMOKOHTpPOJSA Ipouecca H
pe3yJibTaTa pelleH!s MaTeMaTUIeCKOM 3ana4uy;

NpeaBUNETh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHMKHYTH IIPH pEIIeHUU
334, BHOCUTH KOPpPEKTUBBl B JEATEIIBHOCTh Ha OCHOBE HOBBIX
00CTOSATENBECTB, JAHHBIX, HAMEHHBIX OIIHMOOK, BBISBICHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBUE peE3ynbTaTa LCIH H YCIOBHAM, OOBACHATH
TIPUYUHE] JOCTIDKEHHS MIIM HEIOCTIDKCHUS PE3yJbTATOB ACATCIBHOCTH,
HaXOJWUTh OLIMOKY, AaBaTh OLEHKY IPHOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

OnepupoBaTh MOHATHAMU: TOYKa, IPAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMbl CTEPEOMETPHH W CIEACTBUS M3 HUX IPH PEIICHHH
reOMETPHYECKUX 3aa4.

OnepupoBaTh MOHATUAMU: NapaUIENBHOCTh U IEPIEHIUKYIISIPHOCTD MPSMBIX
U TUIOCKOCTEH.

KnaccudunupoBars B3aUMHOE PAcIONIOKEHHE IIPSIMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHSATUSMU: JABYIPAHHBIA yroj, IPaHd IBYTPaHHOIO YIUIA,
pebpo ABYrpaHHOro yria; JHMHEHHEBIM yron ABYrpaHHOrO yria; rpafycHas mepa
JBYI'PaHHOT'O yrja.

OnepupoBaTh TOHSTHSAMH: MHOTOTPAHHUK, BBIIYKJIBIH M HEBBIITYKIBIH
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPaBUIIbHBIA MHOTOIPaHHUK.

PacrniosHaBaTe OCHOBHEIE BHIBl MHOTOTPAHHMKOB (MUpamMuja; MpHU3Ma,
IPSMOYTOJIGHBIN IapajuIeNienuIes, Kyo).

KnaccupunupoBate  MHOTOIPaHHHMKH,  BBIOMpas  OCHOBaHHUS  AJId
K1accudukanmuy (BBIMYKJIBIE M HEBBIIYKIBIE MHOIOIDAaHHUKH; IIPaBUIIBHBIE
MHOT'OIPaHHUKH; IPSAMBIE U HAKIIOHHBIE IIPU3MBI, TapaliIeNIeUIe sl).

OnepupoBaTh MOHATHAMHU: CEKYyILasi IIIOCKOCTh, CEYCHHE MHOTOTPaHHHUKOB.

OOBACHATH MIPUHIIMITEI IIOCTPOSHUS CEYSHHI, UCIIOIB3YSI METOJ] CJIEIOB.

Crpoutp CeY€HHSI MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBITOJHATD
(BBIHOCHBIE) IUIOCKHE YEepTEeXH U3 PUCYHKOB IPOCTBIX OOBEMHBIX (GUIYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemrats 3aaun Ha HaXOXXIEHHE TEOMETPHUYECKUX BEIMYHMH 110 00pa3laM HiIx
QITOPUTMaM, IIPUMEHss W3BECTHbIE AHAIUTUYECKHE METOABl IpPHU pEIleHUH
CTaHAAaPTHEIX MAaTEMaTUYECKUX 3a[a4 HA BBIYMCIICHUE PACCTOSHUN MEXIY ABYMS
TOYKAMHM, OT TOYKM JO TIpsIMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIMBAIOLIIMUCS PSIMBIMH.

Pemarte 3a1a4u Ha HaX0XJICHHUE N'COMETPUYCCKUX BEIUYUH 10 06pa3uaM 50044
IrOpUTMaM, IIPUMEHSS HU3BECTHBIE AHAIUTHYECKHE METOIbl TNPU pPEelIeHUH
CTAHHAPTHBIX MAaTeMAaTHYECKHX 3aJad Ha BBIYHCICHHE YIIOB  MEXIY
CKPEIIMBAOIIUMHUCA MNPAMBIMHM, MEXKIY MpsIMOH H IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, ABYTPAHHBIX YTJIOB.



BpUMCIATE 00BEMBI M INIOLI@AH IOBEPXHOCTE! MHOTOTPAHHUKOB (mpusma,
n@pamuzia) € OPIMECHEHHEM dopmyl1; BEIMHCIATH COOTHOWICHHMS —MEXAY
[UIOLIAISIMH TIOBEpXHOCTeH, 06bEMaMK TTOIOOHBIX MHOTOrPaHHUKOB.

OrepyupoBaTh MOHSTHSMA: CHMMETPUA B NPOCTPAHCIBE; LEHIP, OCh H
IJIOCKOCTH CHMMETPHUHM; LIEHTP, OCh ¥ IIOCKOCTh CUMMETPUH Gurypsl.

Uspiekats, NpeoOpa3oBBIBATE M HMHTEPIPETUPOBATH uHpopMaLKIO O
TIPOCTPAHCTBEHHBIX T€OMETPUYECKUX durypax, IpeACTaBICHHYIO Ha YepTexax U

pHCYHKaXx.
an/IMCHHTI) reoMeTpHuiICCKHC Q)aKTBI IJIs1  peIIeHUs CTEPEeOMETPHUECKUX

3a71a4, [IPSANONATAIOLIMX HECKOJIBKO IIAr0B PEIeHHs, €CIIH yCIOBHs NPUMEHCHNA
3amaHsbl B SBHOH (hopMe.

[IpuMeHSTs mpocTeiillne NpOrpaMMHBIE — CPEACTBA M OJICKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI NPY PELICHUH CTEPEOMETPUHECKIX a2,

IIpUBOXWUTH NPUMEPhl MATEMATHUECKHX 3aKOHOMEPHOCTEH B NPHPOAC H
KU3HHU, PACIIO3HABATE [IPOSIBICHHE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[IpyMeHATh MONyYeHHbIE 3HAHUS HA NPAKTHKE: aHATU3HPOBATH PEATLHLIC
CHTyanuy ¥ TPUMEHSTh H3yYeHHble IOHSATHS B TNPOLECCe IOMCKA PEIICHMA
MaTeMaTA4ecKd CHOPMYIMPOBAHHOM MpOOIEMbI, MOICIUPOBATE pPealbHbIC
CHTyaUdHl Ha $3BIKE TI'EOMETPHH, HCCIe[JoBaTh IIOCTPOEHHBIC MOJICIH C
HCIIONb30BAHMEM [€OMETPHYCCKIX MOHSATHI | TEOPEM, alrapara alreopsl; pemars
IpaKTHYECKHE 3a/1a49H, CBA3AHHBIE C HAXOXKIEHHEM F€OMETPHYECKUX BEIMIHH.

11 KJIACC

OnepupoBaTh MOHATHUAMHU: UWIXHAPUYECKas IOBEPXHOCTS, obpa3yroiue
[UTHHAPUYECKOM  IIOBEPXHOCTH;  IWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
06pasyIolie KOHMYECKO! TIOBEPXHOCTH, KOHYC; ChepriecKas IIOBEPXHOCT.

Pacro3HaBaTh Tella BpaleHus (MAIMHAID, KOHYC, chepa  1ap).

OOBSCHATH CITOCOOBI TOTYYEHUS TEJ BPaIlCHHMS.

KraccubUIIpOBaTh B3aMMHOE PACIIONOKEHHE COEPBI U IIIOCKOCTH.

OrneprpoBaTh MOHATUSIMH: IIAPOBOK CETMEHT, OCHOBAaHHE CEIMEHTa, BBICOTA
CerMEHTa; IIapoBO¥ CJIO¥, OCHOBAHHE IIAPOBOrO CJIOA, BHICOTA LIAPOBOIO CJIOS,;
IIapOBO# CEKTOP.

Boruucnarb 00BEMBI M IUIOIIAAM IIOBEPXHOCTEM TeNl  BpalleHUs,
reOMETPUYECKHX T C IPUMeHeHHeM GopMy.I.

OnepupoBaTh IOHSATHSMHA: MHOTOIPaHHHK, BIHMCaHHEIH B cdepy H
ONMCaHHBIA OKOJO cdepsr; cdepa, BOMCaHHAS B MHOTOIPAHHUK WM TEJO
BpalleHUsL.

BBIUKCIIATh COOTHOIIEGHHS MEXIY ILIOIIAIsIMH MOBEPXHOCTEH M 00BEMamMu
OI00HBIX TEIl.



V306paxarh w3ydacMbie QUIYpsl OT PyKH H C IPHMCHCHMEM MPOCTEIX
YepTEKHBIX HHCTPYMEHTOB.

BBIIOIHATS (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: BuI cBEpXY, COOKY, CHU3Y; CTPOUTE CEYEHMUS TeJl BPAICHH.

VI3BjeKaTh, WHTEPIPETHPOBAaTh M NpeoOpa3soBBIBATE MH(OPMAIMIO O
TIPOCTPAHCTBEHHBIX eOMETPUUECKUX (QHUrypax, NPEICTaBICHHYIO Ha 1CPTENax n
pUCYHKaX.

OmneprpoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BHIIONHATE JEMCTBUS CIOXEHWs BEKTOPOB, BBIYMTaHHi BEKTOPOB H
YMHOKEHHS BEKTOpa Ha IUCII0, OOBACHSITh, KAKUMH CBOHCTBAMH OHH o01agaror.

[IpuMeHATH PaBUIIO Mapaulelenunea.

OrneprpoBaTh MOHATHAMHE: AeKapTOBbl KOOPAMHATEI B IPOCTPAHCTBE, BEKTOD,
MOZYJb BEKTOpa, DABEHCTBO BEKTOPOB, KOODAMHATEI BEKTOpA, YIOJN MEXIy
BEKTOPaMH, CKaJISIPHOE [IPOU3BE/ICHHE BEKTOPOB, KOJTMHEAPHBIE U KOMILIAHAPHbIC
BEKTOPBI.

HaxouTh CyMMY BEKTOPOB M IIPOM3BEJECHHE BEKTOPA Ha YMCIIO, yrojl MEKIY
BEKTOpaMHM, CKAIAPHOE IPOM3BENEHME, pACKIagpBaTh BEKTOp IO IBYM
HEKOJUIMHEeapHbIM BEKTOPaM.

3aaBaTh IIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CUCTEME KOOPIMHAT.

[IpuMeHsTs reoMerpudeckue GaKkThl i PEIUEHHs CTePeOMETPHIECKUX
3a/1a4, IPEANONATaloNIMX HECKOJIBKO IIaroB PEIleHHs, ECIIM YCIOBUS MPUMEHEHUS
3aJaHbl B ABHOH (opme.

Pemrate mpocrelilue reoMeTpuUdyecKre 3a7a4d Ha NpPHMEHEHHEe BEeKTOPHO-
KOOPJMHATHOI'O METO/A.

Pemate 3amaud  Ha JI0KA3aTelbCTBO MATEMATHYECKUX OTHOLICHHH U
HaX0X/IeHHEe TeOMETPUYECKUX BEIMYMH 110 00pa3liaM Wi aJrOpUTMaM, IIPUMEHSIS
U3BECTHBIE METOEI [IPY PELIEHUH CTaHAAPTHRIX MaTEMaTUYECKHX 3a/1ay.

[MpyMeHsATs OpOCTEHIIME INpOrpaMMHBIE CpPEACTBA M 3JIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUIECKUX 3a/1aY.

ITpUBOIUTE NpPHUMEPHl MAaTEeMaTHYECKHX 3aKOHOMEpPHOCTeH B IPHUpOAE U
*KU3HH, PACTIO3HABATh MPOSIBIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHATH TONy4eHHbIe 3HAHUS Ha IPAKTHUKE: aHATU3MPOBATh pealbHBIE
CUTyallld X IPHMEHATh W3YyYEHHBIE IIOHATUS B IIPOLECCE IIOMCKA pEIICHHs
MaTeMaTH4eCKH COOPMYIHPOBAHHONW MPOOJIEMBI, MOJENUPOBATh peasibHbIe
CUTyallud Ha $3bIK€ TIeOMETPHH, MHCCIe0BaTh IIOCTPOEHHBIE MOJIEIU C
HCIIOJIb30BaHMEM I'€OMETPUYECKUX TIOHATUH U TEOpEM, anrapara aaredpsl; pemars
IpaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XK/JCHUEM reOMETPHYECKUX BEJTUYHH.



TEMATHUYECKOE INIAHUPOBAHUE
10 KJIACC

r'w- ’ B TK(;m-;ecTBo:ac;; W_ - i_] 3.11eKrpomlHe
! Ne I HaumeHnoBaHHe pa3ejioB H TEM ‘ 1 K | - (uudposbie)
o/ POrpaMMblI " Bceero ki e Tl v o0pa3oBaTeJbHbIE
‘ ‘ y paboTsl | padoThl | pecypest
| BBCJICHHeBCTCPCOMeTpPIIO . 10 | o b WO_ - B
T 5 ] [TpsimMble ¥ TIOCKOCTH B npOCTpchTBe | 12 | 1 | 0
| I[TapajuienbHOCTh IPSIMBIX M IUIOCKOCTEH | | | B
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’ 3 | [lepreHAHKYISPHOCTD IPAMBIX H | 12 | 0 I' 0
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7 | Ilosropenue: cevenus, pacc*roxunﬂnyrnm l 4 | B o . -
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 | 5 0 ‘,




11 KJIACC

Kommec'rnq 4acoB _77 e 'u o 3heKTp0HHble

No i/ HaumeHnoBaHue pa3/iesioB H TEM ; [ K [ o (uudposnie)

i ) | HpOrpaMMBsl . Bceero il pﬁalcmqeclmetl o0pasoBaTeJibHbIE
paboThI - paboTsi ~ pecypent
[AURIT (DU, SN, T S :

1| Temwpamemns | 12 0 | 0

2 061>eM§1hTen B ) L § N 1 | ,_,0‘, J s

3 BekTops! 1 Koopm»marm B l'IpOCTpaHCTBC , 10 | 1 | 0 |

‘r % |

4 IMosTopenue, o6obIeHNE, 7 | 1 | 0 |

ol | cucremarmsanus 3HAHUH | N B o L
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OBH_[EE KOIII/IIIECTBO I{ACOB I10 IIPOFPAMMET | i | 1, 0
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IMOYPOYHOE INIVTAHUPOBAHHME
10 KJIACC I
Ne

o Tema ypoka

OCHOBHBI€ TIOHATHS cTepeOMeTppm TOUYKa,

psMas, IUIOCKOCTh, IIPOCTPAHCTBO.

1 [IpaBuna u3oOpakeHUs Ha pUCYHKaX:
u300paXKeHHs IUIOCKOCTEH, ImapasenbHbIX
TPAMBIX (oTpeskoB),  CEpelMHBI OTPE3Ka

IMonsTus: IEPECCKAOIIHECH IIIIOCKOCTH,
nepeceKaJom;necx Hp)IM&SI u HJ'IOCKOCTI:

[TousTHS: IIEepeceKarouecs IIOCKOCTH,
IIEpeCceKaloNUecs MpsiMas ¥ INIOCKOCTh
3HaKOMCTBO C MHOI'OTpaHHHUKaMHU,
4 n300paxeHHe MHOTOTPAHHUKOB Ha
pHCYHKaX, Ha IPOCKIIMOHHBIX YepTexax

| 5 uX pa3BEpTkH 1 Mozpenu. CeueHus
1 MHOTOTPaHHHKOB
HagajisHble cBEeHAS O Ky6e U NHApaMuje,
6 uX pa3BEpPTKU 1 Moaenu. CedeHust
MHOTOTPaHHHUKOB

[Toustue 06 aKCHOMAaTHYECKOM
7 [IOCTPOCHHH CTEPEOMETPUHU: AKCHOMBI
CTEpEOMETPHH U CIEACTBHS U3 HUX

HavansHble cBeieHns 0 Kybe u nupaMu/ie,

[ Ko.rmqecTBo 9acoB

Bcero

= N— —— -
Konrponsnsie | [Ipakruaeckue
paboTsl i padoTnl
- o e
|
0 | 0
|
— 7
0 | 0
0 \ 0
0 , 0
| |
! 0 1 0
| - T
| 0 | 0
|
0 0

07092023

Hata |
H3y4eHHSs

- 11.09.2023 |

14.09.2023

|
L
18.09.2023 >|
21.09.2023 |

25.09.2023
|

DJIeKTPOHHbIE

nudposbie
o0pa3zoBaTe/ibHbIE

pecypenl
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11

12

16

117

[TousTie 06 aKCHOMATHYECKOM y
IIOCTPOSHHH CTEPEOMETPHH: aKCHOMBI ,
CTEPEeOMETPHH U CIICCTBUS U3 HUAX |

— e

[TousaTue 00 aKCHOMATHYECKOM |
[OCTPOEHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHH H CIISJICTBUS U3 HUX |

IToustue 00 aKCHOMATAYECKOM
IIOCTPOSHHH CTEPEOMETPHH: aKCHOMBI ‘

CTEPEOMETPHUH U CIICACTBUSA U3 HAX

B3auMHOE pacroIOXEHHE NPSIMBIX B |
IPOCTPAHCTBE: IepeCeKaoHecs,
napajuielIbHBIEe U CKPEIUBAIOIIHECS l
psMble

\

I
[TapaxnenbHOCTh NPSIMBIX U IJIOCKOCTEH B |
[IPOCTPAHCTBE: MapaJuleIbHbIE NPIMEIC B ‘
[IPOCTPAHCTBE; MapajlIeIbHOCTh TPEX |
IIPSAMBIX |
[TapajuiesHOCTD NPSIMBIX U [IJIOCKOCTEH B l
npoctpanctse: [TapamiensHOCTh NPAMO# 1 |
TUIOCKOCTH

i
|

Vsl ¢ COHAIpaBJICHHBIMUA CTOPOHAMH

Vros Mexy OpSMBIMU B IIDOCTPAHCTBE |

Vron Mexy OpsIMBIMH B IIPOCTPAHCTBE

[TaparuensHOCTh TUIOCKOCTEH]
napajUieNbHbIe IIOCKOCTH

o 1

W -

—

N

|

-
28.09.2023 '|

e _,H'_v,a-
|

02.10.2023

05.10.2023

16.10.2023 |
|

|
19.10.2023 |

23.10.2023 |
l

1

26.10.2023

130.10.2023 |
02.11.2023
L

06.11.2023

T R



CaoifcTBa MapaJUICNbHBIX IUIOCKOCTEH

Hpocrenmne npOCTpaHCTBeHHme ¢urypsl
Ha IJIOCKOCTHU: TETPAdIP, KyO, |
napa’suesenunes

-

[TocTpoenue ceyeHui

o R L

[TocTpoenue ceueHui

KonTponsuas pabora nmo teme "[Ipsmele 1
IUIOCKOCTH B IIPOCTPAHCTBE.
[TapamienbHOCTh IPAMBIX H IUIOCKOCTEH"
[TeprieHAUKYISIPHOCTD NPSIMOM U
IUTOCKOCTH: TIEPIICH IUKYJISIPHBIE IPSIMBIE B
NPOCTPAHCTBE |

— Lo

[Ipsimeie napamlem,nme U
IEPIEHAUKYISAPHBIE K IUIOCKOCTH

[Tpsmele mapauieabHbIE U |
NEPICHIUKYIAPHBIC K IIIOCKOCTH

IIpu3HaK NEPIEHUKYISIPHOCTH NIPAMOH B |
|
ILUIOCKOCTH

HpPI3HaK nepneﬂmmyns{pnocm npsnv.lou "
IUIOCKOCTH

Teopema o npsiMOii NIepIICHTUKYIAPHOH
IUTOCKOCTH

Teopema 0 IpsIMO¥ NEPIIEHAUKYIAPHOA |
IUIOCKOCTH

Teopema o npsIMOii epIECHAMKYIAPHON

— .‘__

m
—
B

09.11.2023 l

13.11.2023 ‘

16.11. 2023J'[

27.11.2023 Il

l
30.11.2023 |
S mae

04.12.2023

|
|
.
07.12.2023 L

11122023

14.12.2023
= = =
18.12.2023 |
21.12.2023 |

25.12.2023 |
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33

34

35
36

l37

IIOCKOCTH

Ilepnien UKy ISP ¥ HAKIIOHHEIE:
PacCTOSHME OT TOYKHU JIO IUIOCKOCTH,
PacCTOSHUE OT IPSIMOM J0 IIIOCKOCTH

Hepnelmnxynxp H HAKJIOHHBIC:
PACCTOAHUE OT TOYKH [0 INIOCKOCTH,

pacCTOAIHUE OT HpSIMOﬁ J0 IIOCKOCTH

IlepneHAuKyIsp ¥ HAKJIOHHEIE:
PacCTOSHUE OT TOYKH /0 [IOCKOCTH,

PacCTOIHHE OT HpﬂMOﬁ J0 IIIOCKOCTH

[TepnieH AUKyNSIp ¥ HAKJIOHHBIE:
PacCTOSHHE OT TOYKH JI0 IUIOCKOCTH,

pacCTOAHUE OT HpﬂMOif'I A0 INIOCKOCTH

VYIJIBI B IPOCTPAHCTBE: YIOJI MEXLY
IIPAMOH M ILUTOCKOCTHIO

JIByrpanHsIil yromn, THHEHHBIA yro

JBYTPAHHOI'0 yrJa

JIByrpaHHBI# yro, TMHEHHBIA yro
JIByTPaHHoro yria
[Tepnen UKy IApHOCTH MIIOCKOCTEH:
NPU3HAK NEPIEHIUKYIISIPHOCTH JABYX

IUTOCKOCTEH

Ilepnie n AUKYIAPHOCTE IJIOCKOCTE:
NPpU3HAK MEPIIEHIUKYJIIPHOCTH ABYX
ILUIOCKOCTEH

[lepnenAUKYIAPHOCTD IWIOCKOCTEH:

IIpU3HAK MEPIEHIUKYJISIPHOCTH JBYX
IIOCKOCTEH

—t

|
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.li"-ge'g-)peMa 0 i‘pé;( nepﬁgnmmyﬁﬁpax

Teopewma o Tpéx nepmeraUKyIspax

KonTtpomsras paborta mo remam

"[lepreHIUKYNAPHOCTD NPSIMBIX U
AL

IJIOCKOCTEH" M "YTIIBI MEXIY NPAMBIMH U
IUTOCKOCTSAMH"

IToHsiTHE MHOTOTpaHHHKA, OCHOBHBIE
3JIEMEHTH] MHOTOIPDAaHHHUKA, BBIIYKIILIE H
HEBBUIYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOT'OTpaHHUKa

r

- Teopewma o Tpéx epIIeH MKy ISIpax 7 L

=1l=1f=

o

| 46

49

50

IIpu3sma: n-yronsHast Ipu3Ma; TpaHd U
OCHOB&HHS IIPH3MBI; IPSIMAsi U HAKIOHHAs
nOpu3MBbl; GOKOBAs U IIOTHAS IOBEPXHOCTh
NPHU3MBI

[Tapannenenunen, DpsaMOYyroabHEIH

napajuieJIenuIne] ¥ €ro CBoicTBa

ITpamuja: n-yronsHas MUpamMuia, rpaHu
U OCHOBaHME MEpaMUIBL;, OOKOBas U
[IOJIHAS! IIOBEPXHOCTH ITUPAMHU/IBL;

[paBUJIbHAS M yCeUYEHHAs MUpaMua

[TpaBuiIbHbIE MHOTOTPAHHUKH: TOHSITHE
[IPaBHJIbHOIO MHOTOTPaHHHKA;
IIpaBHJIbHAS NPU3MA U IPABUILHASL

M paMHuJIa; IPaBUIIbHAS TPEYroJIbHas
[MpaMHK/ia ¥ [PaBUIBHBINA TeTpasap; Ky6
IIpeacTaBnenue 0 NpaBHIBLHBIX
MHOTOTPaHHHKAX: OKTAdIP, NOAEKAdp U

PESPENEITCECIR PR, -



| mxocasmp. | ‘l . L o * |
Bl Cﬁ&i\ierpm B I[POCTPAHCTBE: cnmme’rpﬁxi 1 ) 1 ’
OTHOCHTEIBHO TOYKH, IIPAMO¥i, IIIOCKOCTH. |
31 DJIeMEHTHl CHMMETPHH B IHPaMHUIaX, 1 0 ‘ 0 [
mapaJUie/ieluneiax, MpaBHiIbHbIX 1
| MHOFOTpAHRMKAX IR SUNER IS — L | _
‘ 57 Breraucnesue 3;IeMEHTOB MHOTOTDaHHHUKOB: 1 0 0 g
. I, S—— | .
[Tnomans 60KOBOM MOBEPXHOCTH M IIOJIHOHA | J
53 IIOBEPXHOCTH IIPSAMOM IIPU3MBI, IUIOMIAAb 1 0 0 ‘
OCHOBaHHUM, TeopeMa 0 OOKOBOM ‘
IIOBEPXHOCTH IIPSAMO IIPH3MBL - . | -
T Gosei oo s | | | I
54 ' ITOBEPXHOCTH IPaBHIIHHOM IIHPAMHUIBI, 1 0 0 !
. Teopema O mIomaa 60KoBoH 5 |
| IOBEPXHOCTH yCEUEHHOM MHpaMuIbl ‘ ) - - - ‘ o
é 5 | T i(;monbnan paﬁz)'r;né TEMe - 1 1 0 ’
. "Muororpannuka" e B - | -
56_ ] Ionstre 06 06BEMe J[A 1 Q B B _7(7) B 1 B
| 57 4 7065.6{\4 ITHpAMEBI - | 1 - 0 0 | . | B
58 | O6bém nnpammm ‘ I _ 0 0 ‘ | )
| 59 | O6sem nupaM;Inx;i A 1 0 ) 0 i 1
; 60 ~ O0BEM ﬁnbé&nﬂﬁ 7 1 7 0 0 '
f 61 M! O6BEM PH3MBL 1 0 ] 0 |
| 62 [ O6BéM IPU3MBI 1 0 0 B
1 63 | C6B§M IIPH3MBI l i W_O 0
64 Kontponsnas padora nmo teme "OObEMBI | 1 | 1 | 0

MHOTOrpPaHHHKOB"




» HOBTOpeHHe 0606me1me CHCTeMATH3alud |

| 65 3Hanuil. [TocTpoeHue ceyenuii B 1

MHOIrOrpaHHHKE

[TosTOpEHNUE, 0606menne cncremamz.aum }
3HaHuil. BelYncIeHne pacCTOSTHUM: MEXKIY

66 JBYMS TOYKAMH, OT TOYKH JIO IIPSIMOM, OT ‘
TOYKH JI0 TUIOCKOCTH, MEXKIY
CKpeLIHBAIOIIMMHUCS IPSMBIMA L

| 67 Hrorosast KOHTPOIBHAS pabora

[TosTOpeHue, 0606menue cncreMamzaunx T
3HaHHA. BerauciaeHue yrios: MeXIy
68 CKpEIMBAIOLIMMUCS IPSMBIMHA, MEXIY
IpAMO# H IUIOCKOCTBIO, JBYTPAHHBIX |
YTJIOB, YTIIOB MEXKY IJIOCKOCTSMH

" OBIIEE KOJMUECTBO YACOB 10 |
s |




e o]

{

|4

Ne i/ ' Tema ypoxa

—t

mwrockoctd. CeyeHus mapa

T

| Cdepa u wap: nentp, pamuyc, THAMETP;
IUIOIIA b IOBEPXHOCTH CHEpBI

Bsaumuoe pacnonoxenne cdepsl u
| IUTOCKOCTH; KacaTeNbHas IIOCKOCTH K 1
. chepe; miomans chepwl
| W3ob6paxenue chepsl, mapa Ha

[{unuaipraeckast IOBEPXHOCTS,
00pa3ylomue IIIMHAPHIECKOH
IIOBEPXHOCTH, OCh IWIHHIPUIECKON
HOBEPXHOCTH

[umusap: ocHOBaHuUs ¥ 6OKOBas T
IIOBEPXHOCTH, 00pa3yronias u oCh; ‘
Iomans OOKOBOM M IMONHOM

IOBEPXHOCTH

Koauuecreo yacos

T —— = = T

Konrpoabubie |
paGoThI !

|
|

+

' U300paxeHHe NWINHAPA HA IUIOCKOCTH. |
PasBéprka muwmnanpa. Ceyenus

: IHHAPA (TUIOCKOCTHIO, IApA/UIEIBHON |
WM NEPICHIUKYIISIPHOR OCH LMJIMHIPA)

IIpaxkTHueckue
paborsi

Jara

H3yJeHus |

DeKTpOHHbIE

nu¢gposbie
ofpa3oBaTeIbLHBIE

pecypebl

Konunyeckast mOBEpXHOCTH, 00pasyromue
| KOHHYECKOH OBEPXHOCTH, OCh H 1
BEpUIMHA KOHMYECKOU IIOBEPXHOCTH



' Konyc: ocHoBanue u Bepiuna, [ | : ] |
8 | oOpasyromas u ock; wIomas GOKOBOl U ' 1 | 0 1 0 l »
|| omfimomspmoo | | | I S
T Yceu€Hnelit KoHyC: 06pasyromue u | l ‘
9 ' BBICOTA; OCHOBaHHS U OOKOBas 1 f 0 0
IIOBEPXHOCTH | ’ | |
- = — —_— - o — 1 - —— =
H3o6paxxenne KoHyca Ha IIIOCKOCTH. ! ’ ‘ ‘
Pa3BEprka konyca. Ceyenms konyca | ‘ f
‘ 10 (MI0CKOCTHIO, MapanIeTbHOM I 1 [ 0 y 0 ‘
I OCHOBAHHIO, H IIOCKOCTBIO, MPOXOSINEH | | , '
| | vopessepmmmy) @000 0| ] I
- | Kom6uHauus Ten Bpamienus u | i | " l 0 | |
| wmororpammmxos I B N i
: MHororpanHIK, ONHCAHHEIH 0KOJI0 ‘ f | ’
12 chepsr; cdepa, BuucanHas B | 1 | 0 0 |
| MHOIOTPaHHHK WM B TEJIO BPALICHUS | l }f ‘ ) J B ) B
’t 13 " Howsirae o6 00BsEMe. OCHOBHBIE ‘ ] 0 l 0 ‘ ‘
- | qBoﬁc:rBz} 076;I>éM0_B Tem 1 B ) - J o | .
14| Ostummmmaps, xomyca I . T — - 1
15 | O6wéwmapaw miomans cpeps L b | 8 L. I S
’ ITono6usle Tena B mpocTpaHCTRe. | I | ‘
16 | CooTHONICHHS MEX Ty IITOMIAISIME | 1 ' 0 0 i '
| TIOBEPXHOCTEH, 00bEMaMH TOZOOHBIX TE | ' . ‘
17 | KonTponenas pabora mo remam "Tena | 1 : 1 ‘ 0 TI ‘l
| BpameHus" i "O6bembl Ter” 7 i 7 | A |
18 I BekTop Ha m10ckocTH 1 B IIpocTpaHCTBe 1 * 0 4 0 ’ | )
19 Crnoxenne i BEIYUTaHHE BEKTOPOB ? 1 0 1 0 J |
120 VYMHOKEHHE BEKTOpa Ha YHUCIIO I 1 0 ’ 0
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Pa:snox(efme BeK'rOpa o TpeM
HEKOMILTaHapHEIM BekTopaM. [TpaBuio
napaiieenumnesa

Pemenue 3anay, CBSI3aHHBIX C
IIPUMEHEHHEM IIPABUIT IEHCTBUI C
BEKTOpaMu
IIpsMoyronsHas cucrema KOOpI[HHaT B
npocrparcTBe. KoopauHaTe! BekTopa.

Hpocrenmne 33,}.1&‘:[1/1 B KOOleI/IHaTaX

Yromn Mexay BekTopamu. CKaJmpHoe
POU3BE/ICHAC BEKTOPOB

Brraucnenue yrios mexmy HpﬂMHMH %4
TIOCKOCTSIMH

KoomeHaTHo BeKTOpHLIH METOX an

pememm T COMeTpI/I‘ICCKPIX 3a11aq

KonTtponsHas pabora mo teme "BCKTOpLI
M KOOPJHHATEHI B IPOCTPaHCTBE"
IToBTopenue, o6o6menue u
cacTemaru3anus 3Hanuii. OCHOBHEBIE
Gurypst, haxTsl, TeOpeME! Kypca
IJIaHUMETPHH

IToBTOpenue, 0606menue u
cucTeMartu3anus 3HaHui. OCHOBHEBIE
Gurypsi, pakTsL, TeopemMsI Kypca
IIJTAHHUMETPHI

IToBTOpenue, 0606menue u
CHCTeMaTH3allus 3HaHui. 3anayn
TUIAHUMETPUM U METOJIbI UX PEIICHHS

T
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IToBTopenue, 0606menune u
CHCTeMaTu3anys 3Hanuii. OCHOBHBIE

¢urypsl, paxTsr, TeopemsI Kypca
CTEpPEOMETPHH
__32 V Hroroast KOHTpOJILHan pa60Ta
|‘l 33 If IToBTOpEHNME, 0606111em:‘1e u
| | CHCTCMATH3AIsl 3HAHMH
] | IloBT0penue, 06ob6menne u
| 34 ll CHCTeMaTH3alus 3HaHuit. 3aaun

l'IJIaHPIMeTpPlH u Me’I‘O}.'[LI ux pCHIeHPIH

* OBIIEE KOJIMYECTBO YACOB 110
IIPOTPAMME
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