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HNOSACHUTEJIBHAS 3AITMCKA

Pabouas mporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOro ypoBHs s
obyuaromuxcss 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOrO
roCyIapCTBEHHOIO 00pa30BaTeNbHOTO CTaHAapTa CpeHero odmero obpa3oBaHus,
C y4€TOM COBpPEMEHHEIX MHpPOBBIX TpeOOBaHMH, NpEIbSBIIEMBIX K
MaTeMaTHYeCKOMy OOpa3oBaHMIO, ¥ TpaiuIHid poccuifickoro o6pa3oBaHHs.
Peanu3zanus mporpaMmbl 00ecreuuBaeT OBJIAJACHUE KIIFOYEBBIMH KOMIIETEHIMIMMU,
COCTAaBIISIIOLMMHM OCHOBY I CaMOPA3BUTHSI M HENpephIBHOIO 00pa3oBaHus,
IIEJIOCTHOCTh OOINEKYJIETYPHOTO, JUYHOCTHOTO W IO3HABATEIBHOIO pa3sBUTHsA
JTUYHOCTH 00y4aroImuXxcsl.

HEJA U3YUYEHUS YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOro Kypca TIEOMETpUM Ha YpPOBHE CpeJHero oOmiero
oOpaszoBanusi OOYCIIOBJI€Ha IPAKTHYECKOH 3HAYMMOCTBIO MeETanpeJMEeTHBIX H
NPEJIMETHBIX pPE3yJIbTaTOB OOy4YEeHHsS IEOMETPHM B HAlPaBIEHHH JIMYHOCTHOIO
pasBuTHs OOydJaronmxcs, (OpMHUpOBaHHA (QYHKIHOHAIBHON MaTeMaTHIeCKOH
IPaMOTHOCTH, U3yYeHUs IPYTHX YUeOHBIX NUCLHIUINH. Passutre y 00ydaromuxcs
NPaBWIBHBIX TPEICTABICHAH O CYIIHOCTH M IPOMCXOXXICHHH TI€OMETPUYECKHX
abCTpaKiuii, COOTHOLIEHHH PpEaTbHOrO0 M HJEAIbHOrO, XapakTepe OTPaXKEHUsS
MaTeMaTH4ecKOM HayKoi SIBIEHHH M IIPOLIECCOB pEalbHOrO0 MHpa, MecTe
reOMETPUM B CHCTEME HayK U POJIM MaTeMaTHYECKOIO MOJIEIIMPOBAHKS B HAYYHOM
TIO3HAHUM U B IPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHSA
yYaluxcsl, a TaKKe KaueCTB MBIIUIEHHs, HEOOXOAMMBIX M ajanTalyMd B
COBPEMEHHOM O0IIIEeCTBE.

[eomeTpusl sBJISIETCST OJHUM H3 0a30BBIX NPEIAMETOB HAa ypPOBHE CpPEAHEro
obmiero oOpa3oBaHMs, TaKk Kak o0ecle4YnBaeT BO3MOXXHOCTh H3y4eHHs Kak
IACLIUILINH €CTEeCTBEHHO-HAayYHOM HAlPaBICHHOCTH, TaK U TyMaHUTAPHOM.

Jloruueckoe MbIIUIeHHE, (OpMUpPYEMOe IIpU H3YydeHMH O0y4aromuMUCs
[OHATHHHBIX OCHOB F€OMETPUM M MIOCTPOCHHUH LETIOYKHU JIOTHYECKUX YTBEPIKICHAN
B XOJ€ pELICHHs] FeOMETPHYECKHX 3a/ad, yMEHHE BBIJABHIaTh M ONPOBEPrarh
TUIOTE3bl HENOCPEJCTBEHHO HCIONB3YIOTCS NPH DPEIleHUH 3a/lad eCTEeCTBEHHO-
Hay4HOTO L[UKJIA, B YACTHOCTH U3 Kypca (QU3HKH.

VYMeHHe OpHEeHTHUPOBATHECS B IIPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJIb BO
BCeX OONacTSIX JesATeNLHOCTH ueyoBeka. OpueHTalMs 4ejoBeKa BO BPEMEHM H
POCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro CcouuanbHoro Obitus, Gopma
OTpaXKEHHs OKPYIKAIOIIEro MHpa, YCJIOBUE YCIEUIHOrO IO3HaHMS ¥ aKTHBHOTO
npeobpasosanust  AeiicTBuTenbHOCTH.  OnepupoBaHWe — MPOCTPAHCTBEHHBIMH
obpazamMu OGBefMHsET pasHble BHIAbl y4eOHOW H TPYHAOBOH JEATENBHOCTH,



BJISIETCS. OJHUM M3 NPO(ECCHOHAIBHO Ba)XXKHBIX KayecTB, I03TOMY aKTyajbHa
3a7aua (OPMHUpOBaHHs y OOYyJaromUXCsl MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
PasHOBHAHOCTH OOpa3HOTO MBIIUIEHH — CYIIECTBEHHOIO KOMIIOHEHTa B
TIIOAATOTOBKE K IPAKTHIECKOU e TENbHOCTH 110 MHOTUM HalpaBJIeHHUSIM.

Ilens ocBoeHHMs mporpammbl ydeGHoro kypca «I'eomerpus» Ha 6azoBoM
ypoBHe oOydeHuss — oOmeo6pa3oBaTesbHOE MW OOIIEKYJIBTYpHOE pa3BUTHE
obydaromuxcss  4epe3  obecreyeHHe  BO3MOXHOCTH  NpPUOOpeTeHHs U
WCIIONIB30BAHUSl CHCTEMATHYECKHX TeOMETPHYECKHMX 3HAHWM M JIEWCTBHUHM,
cnenmu(GUIHBIX TeOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOOJKEHUsI 00pa3oBaHuUs
[0 CIIEIIMAJIEHOCTSIM, HE CBS3aHHBIM C IPHKJIAJHBIM UCIIOJIb30BaHHEM I'€OMETPHUH.

ITporpaMma 1O TreoOMeTpHHM Ha 0a30BOM ypOBHE IIpeJHa3HA4YeHa Ul
06y4aromuxcst CpefHei MKONbI, He MCIIBITHIBABIINX 3HAYMTENBHBIX 3aTPy/HEHUH
Ha ypOBHE OCHOBHOTrO 00ero o6pasosanus. Takum ob6pazom, ofydarommecs Ha
6a30BOM YPOBHE JOJDKHBI OCBOMThH OOIIME MaTeMaTHYECKHE YMEHWs, CBS3aHHEIE
co crenu(puKOM TeoMEeTpUd M HeoOXOAMMBIE JUls JKHU3HH B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHH MMEIOT BO3MOXHOCTh H3y4UTh €OMETpHIO Ooiee
ray6oko, ecid B JaibHeilleM BO3HHUKHET HEOOXOAMMOCTh B I€OMETPHYECKHX
3HAHMAX B PO(ECCHOHANBHON AeATEIBHOCTH.

JlocTHoKeHHMEe 1M OCBOGHHS TIPOrpaMMbl O0ECIEYMBACTCS pelIeHHEM
COOTBETCTBYIOIMX  3ajgad. I[IpHOPHTETHBIMM  3aJa4aMHd  OCBOCHHS  Kypca
«"eometpun» Ha 6azoBoM ypoHe B 10—11 kiaccax sBISIOTCA:

 (OpMMpOBaHHE MpEICTABICHHS O TEOMETPHUM Kak 4YacTH MHPOBOH
KyJIBTYphI ¥ OCO3HAaHHE € B3aMMOCBA3H C OKPY KAIOIIHM MHPOM;

e (opMHpOBaHHE NPEACTABIEHHS O MHOTOTPaHHMKAX M Telax BpallCHHs
KaK O BaYKHEHIIMX MAaTeMaTHYECKHUX MOJIEINSX, [TO3BOJISIONIMX ONUCHIBATh
¥ U3y4aTh pasHble SBICHHs OKPYXKAIOMEro MUpa;

o (dopMupoBaHHEe YMEHHs pacllo3HaBaTh Ha 4YepTexax, MOJENsIX H B
peabHOM MUpPE MHOTOTPaHHUKH U Tella BPAIIEHHUS,

e OBNaJieHHE METONAaMH PEeIleHHs 3a1ad Ha [OCTPOeHUS Ha M300paKeHHIX
IPOCTPAHCTBEHHBIX QHUTYD;

o (OpMHUpOBaHHE YMEHHs OIEPUPOBATH OCHOBHBIMH MOHATHAMH O
MHOTOTPAHHMKAX U TeJaX BPALCHUs U MX OCHOBHBIMU CBOHCTBAMU;

o OBIAJEHWE AITOPUTMAMH  pelIeHHs  OCHOBHBIX  THIIOB  3aJad,
GopmMupoBaHHe yYMEHHS IIPOBOJHMTH  HECIOXHBIE  JIOKa3aTEJbHBIC
paccyXIeHHs B XOJe pelleHHs CTEepeOMETPUYECKMX 3ajad W 3ajad ¢
NPaKTUIECKUM COJIEPIKAHUEM;

e pasBHTHE  WHTEIUIEKTyalbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH
00y4JaloIMXCsl, [03HABATENBHOH  AKTUBHOCTH,  HCCJIEOBATEIBCKUX
YMEHHM, KPUTUYHOCTH MBIIILICHUS;



e (dopMuUpOBaHUE (hyHKIMOHAILHON rpaMOTHOCTH, peneBaHTHOH
reOMETpUM: yMEHHE paclo3HaBaTh IpPOSBICHUS TEOMETPHYECKUX
NOHATUHM, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX JKM3HEHHBIX
CUTYyallUsIX ¥ MPH HU3yYeHUM IPYIHX y4eOHBIX NPEIMETOB, MPOSBICHUSA
3aBUCHUMOCTE W 3aKOHOMEpHOCTeH, (opMynupoBaTh HX Ha S3bIKE
reOMETPUH U CO3/1aBaTh FeOMETPHYECKHE MOJIEIIH, IPUMEHATH OCBOCHHBIH
reOMETPUYECKHI ammapar JUii pPeIUeHHUsl IPaKTUKO-OpPUEHTHPOBaHHBIX
3a71a4, MHTEPIPETHPOBATh U OLIEHUBATh II0JIyYE€HHBIE PE3YJIbTAThL.

OTnUYUTEIBHON OCOOEHHOCTBIO NMPOTpaMMBI SIBISIETCSl BKIIOYEHHE B Kype
CTepEOMETpMM B Hayaje €ero Hu3y4eHMs 3ajla4, pellaeMblXx Ha YpPOBHE
MHTYHTHBHOTO TIO3HAHMS, U ONPeeNEHHEIM 00pa3oM opraHu3oBaHHas paboTa Hajl
HMMH, YTO CITOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M IPOCTPaHCTBEHHOIO
MBIIIUIEHHS], CTUMYJIMPYET MPOTeKaHHe HHTYUTHBHBIX IPOLECCOB, MOTHBUPYET K
JanbHeHIIeMy U3y4eHHUIO NpeIMEeTa.

IIpeqmouTeHne OTAAETCs HATIAAHO-KOHCTPYKTHBHOMY METOAY OOy4eHHs, TO
eCTh TEOPETHYECKUE 3HAHUS MMEIOT B CBOEHM OCHOBE YyBCTBEHHOCTBH IIPEJIMETHO-
IPaKTHUECKON [EeSTENBHOCTH. PasBUTHE IIPOCTPAHCTBEHHBIX IPEICTAaBICHUH Yy
yJamuxcsi B Kypce CTEpeOMETPHH MPOBOJMTCSA 3a CYET pelIeHMs 3aaav Ha
co3faHMe IPOCTPAaHCTBEHHBIX 00pa3oB ¥  3aJa4 Ha  ONEPUPOBAHHE
TIpOCTpaHCTBEHHEIME oOpasamu. Cosnanue ofOpasa MPOBOJHUTCA C Oropoii Ha
HAIJISIHOCTh, 4 OIlepupoBaHHMEe 00pa3oM — B YCIIOBHUSX OTBJICYEHHSA OT
HATIIHOCTH, MBICJIEHHOTO H3MEHEHHS €ro HCXO/THOTO COJIePIKaHHs.

OCHOBHBIE COfiepXKaTelbHbIe JIMHUA Kypca «['eomerpum» B 10-11 xnaccax:
«MHOTOrpaHHUKNY, «IIpsMBIe ¥ IUIOCKOCTH B IPOCTPaHCTBeY, «Tena BpameHus,
«BeKTOpBI ¥ KOOPIMHATEI B MPOCTPaHCTBE». POPMUPOBAHHUE JIOTHYECKHX yMEHUMH
pachpesieiieTcsi He TONBKO II0 COJepXaTelbHbIM JIMHMAM, HO M IO rojaMm
00y4eHus Ha YPOBHE CPEJHEr0 00IIEro 06pa3oBaHusL.

Copepxanue o0Opa3oBaHHs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3yJbTaTaM
ocBoeHus pabodeil INporpaMMel, pacnpefeN€éHHEIM 110 rojiaM o0yueHus,
CTPYKTYpHPOBaHO TakuM 00pa3oM, 4YTOOBI OBNIAJGHHE TEOMETPHICCKUMHU
MOHATHUAMU M HaBBIKAMM OCYILECTBIISJIOCH [TOCIEI0BATENIHO U MOCTYNATENbHO, C
coBIoIeHAEM NIPUHIIMIA IPEeMCTBEHHOCTH, YTOObI HOBBIC 3HAHHS BKIIOYAIHCH B
OOIIYI0 CHCTEMy FE€OMETPHYECKHX MpPEeNCTaBIEeHUN O0yJarolmuXCs, pacliupss U
yriay6uisis e€, o6pasys NpOYHbIE MHOXXECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILJIAHE

Ha u3ydeHue reOMETpUH OTBOAMTCS 2 Yaca B HEJEIO B 10 xnacce u 1 gac B
aenemo B 11 Kitacce, Bcero 3a iBa roga obydenus - 102 y4eOHbIX Yaca.



COAEPKAHME YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble H MJIOCKOCTH B NPOCTPAHCTBE

OcHoBHBIE TOHATHUS  cTepeoMeTpud. Todka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. lloHATHEe 00 aKCHOMAaTH4YeCKOM IIOCTPOCHHMHM CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CJIE/ICTBHUS U3 HUX.

B3aumHoe pacnonoxxeHue MpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOIIUECS,
mapajulelibHble W CKpeluBalomuecs npsMele. [lapannensHOCTs NPSAMBIX H
IUIOCKOCTEHi B MPOCTPAHCTBE: MapajuiesIbHbIE IPAMBIE B  IIPOCTPaHCTBE,
MapaJUIeNIbHOCTh TPEX MPSMBIX; MapajUleNbHOCTh IPSAMOM M IIOCKOCTH. YTIBI €
COHANpaBleHHBIMH CTOPOHAMH; YroJl MEXJAy MpsAMBIMH B IIPOCTPAHCTBE.
[TapamnensHOCTE  IUIOCKOCTEH: — MapajuleNibHble  IUIOCKOCTH;  CBOKMCTBA
nmapauieNbHBIX  IIockocTeit. Ilpocreifmue mnpocTpaHCTBEHHBIE (QUIypHl HA
IUIOCKOCTH: TeTpas/ip, Ky0, mapajienenumne]; IOCTPOEHHE CEYEHHUH.

[TeprieHAUKYISIPHOCTD MPSIMON M IUIOCKOCTH: MEPIEHAUKYIISIPHBIE NIPSIMBIE B
IPOCTPaHCTBE, IpsSMble IapajlieJbHble M IEPIEHAUKYISAPHBIE K IIOCKOCTH,
NpU3HAK IMEPIEHANKYIAPHOCTH IpSAMOH M IIJTIOCKOCTH, TEOpeMa O MpsIMOH
TEpIeHUKYJISPHOM IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJl MEXIy NpsSMOH M
IUIOCKOCTBIO;  ABYIPaHHbIM  yroj, JIMHEWHBIA yYroj JBYIrpaHHOro  yria.
[eprneHANKYNSp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH /IO IUIOCKOCTH, PAacCTOSHHE
OT mpsAMOM O  IUIOCKOCTH, TpOeKIuss  (urypsl Ha  IUIOCKOCTb.
[lepneHIUKYISPHOCTh  IUIOCKOCTEH: INpHM3HAK IEPIEeHAUKYJISIPHOCTH  JABYX
mwiockocteid. Teopema o TpEx NepHeHIUKYIIIpax.

MHOrorpaHHHuKH

[ToHsiTHE MHOTOTPaHHHKA, OCHOBHBIE 3JIEMEHTLI MHOIOIPaHHHUKA, BBIITYKIIBIE
¥ HEBBINYKJIble MHOTOTPaHHHKH; pa3BEPTKa MHOrorpantuka. Ilpusma: n-yronpHas
NPU3Ma; TPAHM ¥ OCHOBAHMS IPHU3MBI; PAMAs M HAKJIOHHAS NPU3MBI; OOKOBas ¥
HOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunesn, NpSMOYIOJIbHBIN
napajuieienunesn 1 ero csoiictsa. [lupamuna: n-yrojbHas NUpaMuzia, TPaHH H
OCHOBaHHE MMUPaMHU/IBI; OOKOBas U MOJIHAS IIOBEPXHOCTh MUPAMHU/IbL; IPaBUIIbHASA U
yceuéHHas NMpamMuia. OJEMEHTHl TNpHM3Mbl W nupamunisl. IIpaBunbHbIe
MHOIOTPaHHHKH: MOHATHE NPABUILHOTO MHOTOIPaHHMKA; NIpaBHJbHAA NPU3Ma X
IpaBUIGHAS THPaMu/@; [PaBUWIbHAs TPEYTONbHAs NHpaMuja M NPaBUIBHBEIH
TeTpasap; Kyb. IlpencraBneHue O TpPaBWIBHBIX MHOrOIpaHHMKAxX: OKTadap,
noxexasap u ukocasap. CedeHus NPU3MbI U TUPAMHUJIBL.

CuMMeTpHsi B NPOCTPAHCTBE: CHMMETpPHs OTHOCHTENBHO TOYKH, NPSIMOMH,
IUTOCKOCTH. DJeMEHThl CHMMETpPUM B MNHUpaMuAax, lapajulelenunesax,
paBUJIBHBIX MHOIOTPaHHHKaX.




BbryuciieHre 9JEMEHTOB MHOTOIDAaHHHKOB: p&6Gpa, IMAaroHaiy, YIJIBL
[Lromans 60KOBOM TNOBEPXHOCTH M TOJHON IMOBEPXHOCTH MNPAMOM IIPU3MBL,
IJIOINA/Ib OCHOBaHWMW, TeopeMa O OOKOBOH ITOBEpXHOCTH IIPSIMON IIPH3MBIL.
[Dromans GOKOBOM IOBEPXHOCTH M IOBEPXHOCTH MPABWIBHOW MHPaMH/BL,
TeopeMa O Iuomany yceu€HHod mnupamuisl. [loHaTue 06 00BEMe. O6BEM
[IUPaMUJBI, TPU3MBL.

ITomobueie Tema B npocTpancTBe. COOTHOIIEHHS MEXAy ILIOMIANSIMHA
IIOBEPXHOCTEH, 00bEMaMU NOJTOOHEIX TeJI.

11 KZIACC

Tesa Bpamenus

[{unmusapuyeckas IIOBEPXHOCTb, obpazyromiue LUJIMHPAYECKON
IIOBEPXHOCTH, OCh LMIMHAPUYECKON IOBEpXHOCTU. L{MiIMHApP: OCHOBaHHS H
OoKkoBas NOBEPXHOCTh, OOpasyloomas W OChb, IUIOMAAs OOKOBOM M IIOJIHOM
IIOBEPXHOCTH.

Konugeckass moBepxHOCTh, 00pa3ylomye KOHUYECKOH IOBEPXHOCTH, OCh H
BEpIIMHA KOHHYECKO noBepxHocTH. KoHyc: ocHOBaHuME U BeplIMHa, 0Opasyromas
U OCh; IUIOmAAs OOKOBOM M IONHOHW TOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pazyromue 1 BBICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Coepa u map: HeHTp, pajiuyc, AUAMETp; IUIOMIAJh ITOBEPXHOCTH CQepHl.
B3aumHOe pacnonoxeHue cepsl U IIIOCKOCTH; KacaTelnbHas IUIOCKOCTh K cdepe;
oAb cepsl.

N3obpaxkeHue Ten BpallleH!s Ha IIOCKOCTH. Pa3BépTka LUIMHpPA U KOHYyCA.

KoMmOuHanuu Ten BpallleHUs W MHOTOIPaHHHKOB. MHOTOrpaHHHK,
ONHMCAHHBIA OKOJIO cdephl; cdepa, BNUCAaHHAS B MHOTOTPAHHUK, HIH TEJO
BpalIeHUs.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 06BEMeE
NpSIMOYTOJIFHOTO Tapajuienenunena u ciueactBus u3 He€. OO0bEM LUIMHApA,
koHyca. O0BEM mIapa U miowans chepsl.

[TonoGueie Tema B mnpocTpaHcTBe. COOTHOIIEHHS MEXAy IUIOMAAIMHA
IOBEpXHOCTEH, 00bEMamMu OTOOHBIX TeIl.

Ceuenus mwimHApa (mapajUielbHO W NEPHEHAMKYISIPHO OCH), CEYCHHUS
KOHyca (mapajuielbHOe OCHOBAHHIO M NPOXOJsllee uYepe3 BEepIIUHY), CeYEHHs
mapa.

BexTopbl H KOOPAUHATHLI B IPOCTPAHCTBE

BekTop Ha 1I0CKOCTH ¥ B IpocTpaHcTBe. ClI0)KeHNE U BBIYUTAaHHE BEKTOPOB.
VMHOXeHHe BEKTOpa Ha 4ucio. PasnoxeHne BeKTopa 10 TpEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBmio mapauienenunena. PemieHue 3anad, CBS3aHHBIX C
NpUMEHEHHEeM TpaBWI JCUCTBUH ¢ BekTopamu. IIpsamoyronsHas cucteMa



KoopauHat B rpocTpaHcTBe. Koopaumuatel Bektopa. Ilpocreifmiue 3amauum B
KOOpJIMHATaxX. YTol MexIy BekTopamu. CKalsipHOe NpOU3BEEHHE BEKTOPOB.
BhI4uciieHre yrioB Mexay NpsAMBIMA U IUIOCKOCTAMU. KOOpMHATHO-BEKTOPHBIH
METOJI IIPX PENIEHUN I'€OMETPUYECKHUX 3a/1a4.




INJIAHUPYEMBIE PE3YJIbTATDI
JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pPEe3yJBTAaTBl OCBOGHHS IIPOTpaMMbl y4eOHOro mpeaMera
«MareMaTtuka» XapakTepHu3yroTCs:

I'paxxnanckoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTEIO TPAXKTAHCKOM IO3MLUH 00yYaroIerocs Kak akTHBHOIO
U OTBETCTBEHHOIO YIEHa pPOCCHHCKOro OOIIeCTBa, IPEACTaBICHHEM O
MaTeMaTH4YeCKUX OCHOBAaxX (DYHKIIMOHHPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHHH,
Mpoueayp TpaxkIaHCKoro obuiectBa (BEIOOPBI, ONPOCHI W Mp.), YMCHHEM
B3aUMOJIEMCTBOBATh C COIMAJIBHBIMM MHCTUTYTAMHM B COOTBETCTBHM C HX
(GyHKIHAMU U Ha3HAYECHHEM.

IIaTpuoTHYeCKOE BOCIIHTAHHE:

c(hOPMHPOBAHHOCTHIO POCCHHCKON rpaXkKIaHCKOU UICHTUYHOCTH, YBaXEHHU K
IPOILIOMY ¥ HacTOSIIEMY POCCHUICKON MAaTeMaTHKH, IIEHHOCTHEIM OTHOIICHAEM K
JIOCTHYXEHMSIM POCCHICKMX MAaTeMaTHKOB U POCCHUMCKON MaTeMaTHYeCKON LIKOJIBI,
K WCIOJIB30BAHMIO STHX JOCTWXEHWH B JPYTMX HayKax, TEXHOJOTHsX, chepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOr0 BOCIIHTAHHUS:

OCO3HaHUEM JIyXOBHBIX [[EHHOCTEN POCCHICKOIO HapoJa;
c)OpPMHUPOBAHHOCTBIO ~ HPAaBCTBEHHOrO  CO3HAHMA, OTHYECKOro  MOBEACHHA,
CBSI3aHHOTO C MPAKTHYECKHM IIPUMEHEHUEM JIOCTHKEHUN HAYKH U EATEIbHOCTBIO
Y4EHOTO; OCO3HAHHEM JIMYHOTO BKJIaNa B IOCTPOCHUE YCTOHIHBOTO Oymy1mero.

JcreTHYecKoe BOCIIHTAHHE:

ACTETHYECKUM OTHOIIEHHEM K MHpY, BKIIOYas ICTETHKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, pelIeHui, paccyXIeHHMH;
BOCHPHMHUMYHUBOCTBIO K MaTeMaTHYECKUM acrieKTaM pa3IM4HBIX BU/IOB HCKYCCTBA.

Pdu3zuyecKoe BOCIUTAHHE:

c()OPMHPOBAHHOCTHIO YMEHHMsS IPUMEHATh MAaTeMaTH4YeCKHe 3HAHWA B
MHTEpecax 3710poBoro u GezonacHoro o6pasa )H3HH, OTBETCTBEHHOI'O OTHOIICHHSA
K CBOEMY 3/I0POBBIO (3MOpOBOE NMUTAHHKE, COATAHCHPOBAHHBIN PEXUM 3aHATUA U

OT/IbIXa, perynsipHas buzuueckas aKTUBHOCTB); (GU3UIECKOTr0
COBEpILIEHCTBOBaHMS, npu 3aHATHAX CIIOPTHBHO-03I0POBUTEILHOM
JIEATENEHOCTBIO.

TpyaoBoe BocnnuTaHue:

FOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TpPYAONIOOHs; MHTEPECOM K
pasnmuyHeIM  cdepaM  NPOGECCHOHANBHOW — JCATENBHOCTH,  CBA3aHHBIM  C
MATEMATHKOW W €& INPUIOKEHHSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIM BEIOOp
Gymymiei mpodeccHd W PpEanu30BBIBATH COOCTBCHHBIC JKU3HEHHBIE ILIAHBL



FOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3OBaHHIO H
caM000pa3oBaHUIO Ha TPOTSHKEHHH BCEH JKM3HH, TOTOBHOCTBIO K aKTUBHOMY
Y9JacTHIO B PEIICHHUHU NPAaKTHYSCKHUX 3a8/1a4 MaTeMaTHYECKON HAIIPaBIEHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHHE:

ChOPMHUPOBAHHOCTBIO KONOTHYECKOH KyIbTYphl, MOHMMAHHMEM BIHSHUS
COLHAIbHO-DKOHOMHYECKHX MPOIECCOB HA COCTOSIHUE MPHUPOJHOM M COLUAIBHOM
CpelBl, OCO3HaHMEM TIOOAIBHOTO XapaKkTepa 9SKOJOTHYECKHX MpobieM;
OpHEHTallie!l Ha NPUMEHEHHE MAaTEMAaTHYECKUX 3HAHWM IS pElIeHHS 3aiad B
obylacTd  OKpyXKarolled Ccpeibl, IUIAHMPOBAHMS IIOCTYIIKOB M OIEHKH HX
BO3MOJXHBIX IOCJIECTBUH I OKpYIKAIOIIEH Cpe/ibl.

IlenHOCTH HAYYHOrO MO3HAHMSA:

C(OPMUPOBAHHOCTBIO MHMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HayKM M OOLIECTBEHHOW TPaKTHKH, IIOHUMaHHUEM
MaTeMaTHYECKOW HAayKd KaK C(ephl 4eloBEeYeCKOH JeATEJbHOCTH, 3TAloB eé
Pa3sBUTHS WU 3HAYMMOCTH [UIS PAa3sBUTHUSA LUBUIIU3AIMH, OBJIAJEHUEM S3BIKOM
MaTeéMaTHKH H MaTeMaTHYeCKOH KyJbTYpOHl KaK CpeJCTBOM IIO3HAaHUS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH IPOEKTHYIO H HCCIIENOBATENBCKYIO IEATENBHOCTE
HMHIMBUIyaJIbHO U B rpymIe.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3ysbTaThl OCBOSHHS IPOrpaMMbI Y4e€OHOTO IpeaMmera
«MatemaTtuka XapaKTepU3yIOTCsI OBJIaJICHUEM YHHUBEPCAITEHBIMH
HO3HAGAMENbHbIMU  OCliCBUAMY,  VHUBEPCANbHOIMU  KOMMYHUKAMUESHOIMU
0elicmeUAMU, YHUBEPCANbHbIMU Pe2YISAMUBHBIMU OCICIMEULMU.

1)  Vuusepcanvnvie  nosnasamenvhole  Oelicmeus,  obecneyugarom
dopmuposanue 6azoevix KozHUMUEHBIX npoyeccos obyualowuxcs (oceoeHue
MemoOo8  NO3HAHUAL  OKPYJICaowjezo  Mupa,  NpUMEHeHue  JI02UYecKux,
uccnedosamenvCKux onepayuil, ymenut pabomams ¢ uHgopmayuen).

ba3zoBble Jornyeckue qeicTBHUs:

e BEIABJIATH U XapaKTepU30BaTh CyIIECTBEHHBIE NIPU3HAKA MATEMATHUYECKHUX
00BEKTOB, TOHSATHI, OTHOLICHUH MEXIy NOHATHIMH; (HOPMYIHPOBATH
ONpeNeieHds.  IOHATHH; yCTaHAaBIMBaTh CYINECTBEHHBIM IMpPU3HAK
KnaccU(HUKaIY, OCHOBaHMS JUIi OOOOIIEHHMS W CpaBHEHHs, KPUTEPUH
IPOBOJTUMOTO aHANIN3A;

e BOCIPUHMMATh, (OpPMyIHpPOBaTb W HPeOOpPA3OBBIBATH  CYXICHUS:
YTBEpIAUTENBHEIE M OTPULIATENIbHBIC, €IUHUYHbIC, YacTHBIE H OOIIHeE;
YCIIOBHBIE;

* BBIABIATHL  MaTeMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3H M
OpoTHBOpeYns: B (aKTaX, NaHHBIX, HAONIOAEHHSX M YTBEP)KICHUSX;




npenjaratb  KpPUTEPUHA  AJIs  BBIABIEHUS  3aKOHOMEPHOCTEH  u
IPOTUBOPEYHIA;

* JienaTk BBIBOJBI C HCIOJIB30BaHHEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX H
HHYKTUBHBIX YMO3aK/IIOUYEHHUH, YMO3aKIIIOYEHHH 110 aHAJIOTUY;

e TIPOBOOMTH CaMOCTOSITENIBHO ~ JI0Ka3aTeNbcTBA  MAaTEMAaTHYECKHX
YTBepPX/JCHU# (TpsAMBIE M OT NPOTHBHOIO), BEICTPAMBAaTh ApPryMEHTALMIO,
NPUBOAUTH TPHMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXIECHUS U BEIBOJEI;

* BBIOMpaTh crnoco6 pemeHus y4eGHOM 3amauu (CpPaBHUBATH HECKOIBKO
BapHAHTOB pEIICHHs, BBIOMpaTE Haubollee TOAXOMAIMMM C y4YETOM
CaMOCTOSTEJIEHO BBIJICICHHBIX KPUTEPUEB).

basoBrie HeceoBaTeIbCKHE JEHCTBHA:

* HCIIONIB30BaTh BOIPOCHI KaK HCCIIEOBATENLCKUN MHCTPYMEHT IO3HAHMS,
(bopMynHpOBaTE BONPOCH], (UKCHPYIOIIME NPOTHBOPEYHE, MpobdieMy,
YCTaHaBIMBaTh MCKOMOE€ M  JaHHOe, (OpPMHPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3UIIHIO, MHEHHE;

e IIPOBOAMTH CaMOCTOSTENIEHO CIUTAaHUPOBAHHBIIN 9KCIIEPUMEHT,
UCCIIEJOBAHME II0 YCTAaHOBIEHHIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
00beKTa, SBIEHHS, TMPOLECCa, BBIBICHHIO 3aBHCHMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IIPOIIECCaMH;

* CaMOCTOATENIEHO (OPMYJIHPOBaTh 000OIIEHNS W BHIBOJBI 10 PE3yIETATaM
IPOBEAEHHOr0 HaOMIONEHUs, HCCIIeIOBaHMs, OIEHUBATH JJOCTOBEPHOCTH
IIOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 00001IIEHHi];

e IIPOTHO3MPOBATh BO3MOXHOE DPa3BUTHE IMPOIECCA, a TAKKE BEHIJBUIATH
IPEATIOI0XKEHHS O €r0 Pa3BUTHH B HOBBIX YCJIOBHUSIX.

PaGora ¢ unopmanmeii:

 BBIABJIATH JAe(PUIUTH MHPOPMAIUHU, JAHHBIX, HEOOXOAUMEIX JUIS OTBETA
Ha BOIIPOC U U1 pElICHUs 3a/Ia4uu;

o BHOMpaTh HHGOpPMAIMI0O K3  HCTOYHHKOB  pa3MYHBEIX  THIIOB,
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATh HH()OPMAIIHIO
pasnu4YHBIX BUJIOB U (OPM Npe/ICTaBICHHS,

e CTPYKTYpPHMpOBaTh MH(GOPMALHIO, NIPEACTABIATh €€ B pa3iuuHbIX hopMax,
WILTIOCTPUPOBATH rpayuyecK;

e OIICHUBAThH HaIEXHOCTh HHpOpMaIUH 1o CaMOCTOSATEIHHO
cOpMyJIMPOBAHHBIM KPHUTEPHSIM.

2)  Vuueepcanvnvle KOMMyHuUKamueHnole Oelicmeus, obecneyusaiom

cihopmuposanHocme coyUanbHBIX HABLIKOE 0OYUAIOUJUXCAL.

Ob6menue:




BOCIIPUHMMATE M (OPMYIUPOBaTh CYXAEHHUS B COOTBETCTBHH C
YCIIOBHUSIMA U LIEIAMH OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3P€HHsS B YCTHBIX W NHCBMEHHBIX TEKCTaX, NAaBaTh IOSICHEHHUS IO
XOMy pellieHHs 3a71a4, KOMMEHTHUPOBATH ITOJIyYeHHBIN Pe3yIIbTAT;

B X0J1e 00CyK/IeHUs 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXIaeMOM TEMBI,
npo0OyIeMEl, pelaeMo 3aa4yn, BEICKa3bIBaTh WU, HAlLlEIEHHbIE Ha TIOMCK
PELIEHUsA; CONOCTABIATh CBOM CYXAEHUS C CYXAEHHSIMH JPYIHX
YYaCTHHUKOB JHajora, oOHapy>KUBaTh pasjiMude M CXOJCTBO IO3UIMH; B
KOPPEKTHOX opMe GOopMyIHpOBaThH Pa3HOTIACHS, CBOM BO3DAXKEHHUS;
NPEICTaBJIATh  pPe3yibTaThl  pelleHHs  3afadd,  OKCIIepPHMEHTa,
HCCIIEZIOBAHUS,  IIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (hopMmat
BBICTYIUICHHS ¢ Y4ETOM 3a/1a4 [IPE3EHTAllMM U OCOOEHHOCTEH ayJUTOPHH.

CoTpyaHuyecTBo:

3)

IIOHMMATh M HCIOJIB30BaTh  INpPEeUMYIIECTBA  KOMAHIHOM M
UHIMBUIYalbHON pabOThI IPU PELICHUH Y4eOHBIX 3aay; IPHHUMATH LIEJb
COBMECTHOH [€STENBHOCTH, IUIAHUPOBAaTh OPIaHU3aILMI0 COBMECTHOM
paboTEI, pacnpe/ieNsiTh BUAB! paboT, JOroBapuBaThCs, 00CYK/IATh IPOLIECC
U pe3ynpTaT paboThl; 00001aTh MHEHHS HECKOJIBKUX JIFOIEH;
y4acTBOBATh B IPYMNIOBBIX (popMax paboThl (00Cy xaeHHsI, 0OMEH MHEHHIA,
«MO3rOBbI€ IUTYPMBD) M HHBIE); BBINOJHATH CBOI 4YacTh pabOTHl H
KOOPAMHUPOBaTb CBOM JEHCTBUS C JPYTUMHM WIEHAMH KOMAaH/BI;
OLIEHMBAaTh Ka4eCTBO CBOEro BKJIa/a B OOIIUI NPOAYKT IO KPUTEPHSIM,
C(OpPMyYJITMPOBAaHHBIM yYaCTHUKAMU B3aUMOJICHCTBUSI.

Yuueepcanvnvie  pezynamusHnsle  Oelicmeus, obecneuusarom

gbopmupoeauue CMbIC/IO6blX YCMAHOBOK U JHCUZHEHHBIX HABLIKOE NTUYHOCMU.
CﬂMOOpFﬂHHBﬂHHH:

COCTaBJIATH IIJIAH, AITOPHTM PELICHHMS 3a/1a4H, BEIOMPATh CIIOCO0 peleHus
C y4€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIIEHHUH ¢ y4ETOM HOBOIA
UHpOpPMALIHH.

CaMOKOHTPOJIb:

BIaJieTh HaBbIKaMH IIO3HABaTEJIBHOM pe(QUEKCHH KaK OCO3HaHHI
COBEpIAEMBIX JEHCTBUN M MBICJIUTENBHBIX IIPOLECCOB, UX PE3YJIbTaTOB;
BIaZieTh crocobaMH  CaMOINPOBEpKH, CaMOKOHTpOJIA [polecca M
pesyibTara pelleHHs MaTeMaTHYeCKOH 3ajauu;

NpeABUIeTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IIPH pEILECHHH
3a/1a4ud, BHOCHTH KOPPEKTHBEl B JEATEIbHOCTH Ha OCHOBE HOBBIX
00CTOSTENBLCTB, JAaHHBIX, HAWIEHHBIX OIIMOOK, BEISIBIIEHHEIX TPYAHOCTEM;




e OIICHWBaTh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBUAM, OOBICHATH
MPUYHMHB] JOCTH)KEHUSI WM HEIOCTHXKECHUS pPe3yJbTaTOB NESTENIbHOCTH,
HaXOJUTh OLIUOKY, AaBaTh OLEHKY IPHOOPETEHHOMY OIBITY.

INPEJMETHBIE PE3YJIbTATDI

10 KJIACC

OnepupoBaTh MOHATHIMU: TOYKA, IPSIMasi, INIOCKOCTb.

[TpUMEHATh aKCHOMBI CTEPEOMETPUH M CIEACTBUS W3 HHUX IIPH PELICHHH
reoOMeTpPUYECKHUX 3a/ay.

OrnepupoBaTh MOHATUSMU: NaPAJUIENBHOCTD U NMEPIEHAUKYIAPHOCTD IPSAMBIX
Y IIIIOCKOCTEM.

KnaccupuuupoBarh B3aUMHOE DAacCIIONOKEHHE IPSIMBIX M IUIOCKOCTEW B
IIPOCTPaHCTBE.

OmepupoBaTh MOHATHSAMH: IBYTPaHHBIA YroJl, 'paHHM JBYIPaHHOIO yria,
pebpo IBYrpaHHOrO yriia; JHHEHHBIA yroi ABYTpaHHOrO yrja, rpagycHas mepa
IBYT'PaHHOT'O YIJIa.

OnepupoBaTh ITOHATHUSMH: MHOTOIPaHHMK, BBIIIYKJIBIA M HEBBITYKIJIBIH
MHOIOIPaHHHK, 3JIEMEHTBI MHOIOI'PaHHMKA, IIPaBUJIbHEIA MHOTOTPAaHHHK.

Pacrnio3HaBaTh OCHOBHBIE BHABI MHOTOTPaHHHMKOB (NMpamula; IpH3Ma,
IPAMOYTOJIBHEIM MapauieNienumnes, Ky0).

KnaccuuuupoBate  MHOTOTPaHHHMKHM,  BbIOMpas  OCHOBaHHS  JUIA
knaccuuKkauuy (BBITYKIbIE M HEBBITYKIblE MHOIOIPaHHUKH; IPAaBUIIBHBIC
MHOIOIPaHHUKH; IPSAMBIE ¥ HAKJIOHHBIE IPU3MBI, TapajljIe/IeIUIeIb]).

OnepupoBaTh MOHATUSIMH: CEKyI[as IIIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OO6BACHATH IPUHIIMAIIB IOCTPOSHUS CEYSHUH, UCIIONB3YsA METOJ CIIENOB.

CTpouTh CeYeHHWs MHOTOTPaHHMKOB METOJIOM  CII[IOB,  BBINOJIHATH
(BEIHOCHBIE) TLIOCKHME YEPTEXH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUIYp: BHA
CBEpXY, COOKY, CHH3Y.

PenraTh 3a7aui Ha HAXOXIECHHE FE€OMETPHYECKHMX BEJIUYMH 110 0OpaslaM Win
QIrOpUTMaM, TNPUMEHSS W3BECTHBIE AHAIMTHYECKHE METOIBl IIPU PpElICHUH
CTaHJapTHHIX MaTeMaTHYECKUX 3a7lad Ha BBIYMCJICHUE PACCTOSHUH MEXIY ABYMS
TOYKAaMH, OT TOYKH JO TpsAMOH, OT TOYKM JO ILIOCKOCTH, MEXIY
CKPELMBAIOIIUMUCS TPSMBIMH.

PemaTth 3a/jauyl Ha HAXO0X/IEHHE FeOMETPUYECKIX BEJIMYHH M0 00pasiaM HiH
aNropuTMaM, IpPUMEHSS H3BECTHBIE AHAIMTHYECKHE METOIbl IPH PpELICHHH
CTAaHJAPTHBIX MAaTeMaTHYeCKHX 3aJad Ha  BBIYMCIEHHE YIIIOB  MEXHY
CKDEIIMBAIOIIUMUCS TPSIMBIMH, MEXIy IpAMOW H IUIOCKOCTBIO, MEXAy
IUIOCKOCTSIMH, ABYTPaHHBIX YIJIOB.



BBIYUCHIATE 00BEMBI U IUIOIIAAN [MOBEPXHOCTEH MHOrOTpaHHHUKOB (IIpH3Ma,
nupamMmua) ¢ T[pUMeHeHHeM (OpMyJ; BBIUUCIATH COOTHOIUEHHS MEXIY
IUIOLIAIIMH ITOBEPXHOCTEH, 00BEMaMU MOZOOHBIX MHOTOIPaHHHKOB.

OnepupoBaTh NOHSATHSAMH: CHMMETPHS B IPOCTPAHCTBE; LEHTP, OChb H
IUIOCKOCTh CHMMETPHH; IEHTP, OCh ¥ IUNIOCKOCTh CHMMETPUH (DPUTYPH.

W3Bnekatp, mpeoOpa3oBBIBaTh U WHTEPIPETHPOBATH HMH(MOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (QUrypax, NPEJACTABICHHYIO Ha 4YepTexkax H
pPHCYHKaX.

[MpumensTe reomerpudeckue GaxkThl Uil pELIEHHUS CTEPEeOMETPUYECKHX
3a/1a4, MPEIoJIaraloliX HECKOIBKO IIaroB PELIeHuUs, €CIIH YCIOBU IPHMEHEHUS
3aJlaHbl B IBHOU opMe.

[lpuMeHsiTh mpoCTeiIiie NPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PEILICHUH CTEPEOMETPHYECKUX 3a/1a4.

[TpuBOIUTH TPHMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpHpoOae H
KH3HH, PACTIO3HABATH IPOSBICHHUE 3aKOHOB FEOMETPUH B MCKYCCTBE.

[TpuMeHATh NONy4YEeHHbIE 3HAHMS Ha NPAKTUKE: aHAIU3MPOBATH pealbHbIe
CHTyalldd W TIPUMEHATh H3YYeHHbIE IOHATHA B MPOLECCE IMOHUCKA pELICHUS
MareMaTHdecKu C(hOpPMYJIHpPOBaHHOW MpoOJIEeMBl, MOJEIUPOBATh peajlbHBIC
CHTyallud Ha s3BIKE TIEOMETPHMH, HCCIIEJI0BaTh IIOCTPOCHHBIE MOJEIH C
MCIIOJIB30BAHHEM FeOMETPUYECKHX MOHSITHI U TeopeM, anmnapaTa anreGpsl; pemarb
NpaKTUYECKUE 3a/1a49H, CBI3aHHBIE C HAX0XK/IEHUEM I'€OMETPHYECKHUX BEIIUIHH.

11 KJJACC

OnepupoBaTh MOHATHAMH: LFIHHIAPHYECKAs MOBEPXHOCTb, 0Opasyrolue
IWIMHAPUYECKOM  MOBEPXHOCTH;  IMIMHAD;  KOHHYECKas  TOBEPXHOCTB,
06pasyrolye KOHMYEeCKOM ITOBEPXHOCTH, KOHYC; CepuuecKas MOBEPXHOCTD.

Pacnio3naBarh Tena BpalueHust (IUIMHAP, KOHYC, cdepa U map).

OO6BACHATE CITOCOOBI MTOTy4EHHUS TEJ BpallleHHS.

KnaccuuuupoBaTh B3aUMHOE pacoNiokeHne chepbl U IIIOCKOCTH.

OnepupoBaTh MOHATUSIMU: LIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BHICOTA
CerMeHTa; IIapoBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA LIAPOBOIO CJIOS;
IIapOBOM CEKTOP.

Beuuciath O00BEMBI W IUIOIIAAM TIOBEPXHOCTEH TeJ  BpalleHHS,
reOMETPUYECKHUX TeJI C IPUMEHEHHEM (OopMy.I.

OmnepupoBaTh IOHATUSMH: MHOTOTPAaHHHK, BIIMCAHHBIH B chepy H
ONIMCAaHHBIA OKOJIO c(epbl; cdepa, BOHCaHHAs B MHOTOTPAaHHUK HIIK TeJO
BpallleHHUs.

BBIUKMCIIATh COOTHOINEHHS MEXAy IUIOLIAAAMK MOBEpXHOCTEH M 00BEMaMU
MOI00HBIX TEll.




M30bpaxarh u3yyaeMble QUIYpsl OT PYKM M C NPUMEHEHHEM MPOCTHIX
4YepTEXHBIX HHCTPYMEHTOB.

BhINONHATE (BBIHOCHBIE) INIOCKHE YEPTEXH U3 PUCYHKOB IPOCTHIX 00BEMHBIX
uryp: BuI CBEPXY, COOKY, CHU3Y; CTPOUTH CEYEHHs TeJl BPAIeHHs.

W3Bnekars, HWHTEPIPETHPOBaTh U MpPeoOpa3oBbIBaTh HMHMOPMAILMIO O

IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (QUIypax, MPEACTABIECHHYIO HA YepTexax W
pPHUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B MPOCTPAHCTBE.

BBINONHATE JIEHCTBUS  CJIOXEHMSI BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOXXEHHS BEKTOpa Ha YHCII0, O0BICHATH, KAKMMHU CBOMCTBAMM OHM 00JIa/IatoT.

IIpriMeHATE paBUIIO NMapaieenumnesa.

OnepupoBaTh NOHATHAMU: IEKAPTOBBI KOOP/IMHATEI B IIPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJUHATHl BEKTOpa, YIrOJN MEXIY
BEKTOpPaMH, CKaJISIpHOE NIPOU3BEJIEHHE BEKTOPOB, KOJUIMHEapHbIe U KOMILIAHAPHEIE
BEKTOPBL.

HaxonuTte cyMMy BEKTOpOB U IPOU3BEICHHE BEKTOpPA Ha YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKajJsIpHO€ IPOM3BEJIEHHE, pacCKIaJblBaTh BEKTOpP IO JABYM
HEKOJUTMHEapHBIM BEKTOpaM.

3a/1aBaTh MJIOCKOCTh ypaBHEHHEM B JIEKapTOBOM CHCTEME KOOPUHAT.

IIpumeHsATE reoMeTpuyeckue (akThl I pPEIICHUs CTePeOMETPHYECKHX
3aj1a4, IPEeAIoIaraloluX HECKOJIBKO 11aroB peuieHus, €C/U YCIOBHS MPUMEHEHHS
3aJlaHbl B IBHOM (popMme.

Pemate mpocteiiliue reoMeTpuyecKue 3ajayd Ha MNPUMEHEHHE BEKTOPHO-
KOOpAWHATHOI'O METO/1a. _

Pemarp 3amauu Ha [JOKa3aTelIbCTBO MAaTEMaTHYECKHMX OTHOLICHUHM W
HAaXOX/IEHUE T€OMETPUUECKUX BEJIMYMH MO 00pa3iaM WK aJrOpuTMaM, IPUMEHSIS
U3BECTHBIE METOJIbI IPHU PELIEHUH CTaHAaPTHBIX MaTEMaTUYECKUX 3a/1ad.

[IpumeHsATh MNpoCTeiie MpOorpaMMHBIE CpPEICTBA U JJIEKTPOHHO-
KOMMYHUKAIMOHHBIE CUCTEMBI IIPY PEIIEHUN CTEPEOMETPUYECKUX 3a1ad.

IIpuBoAUTE IpUMEpHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE HU
YH3HH, pacrlio3HaBaTh IIPOSIBIIEHUE 3aKOHOB '€OMETPHH B HCKYCCTBE.

IIpUMeHATh NOJy4YeHHbIE 3HAHWS Ha IPaKTHUKe: aHAJIM3UPOBATh pEalIbHEIC
CUTyalldd M TPUMEHSTh H3y4YCHHBIE IIOHATUS B IIPOLIECCE IOMCKA PpELICHHUS
MaTeMaTH4ecKu CHOPMYIHPOBAaHHONH MNpoOieMbl, MOJENIUPOBaTh pealibHbIe
CUTyallud Ha $53bIKE TIEOMETpUHM, HCCIEeIOBaTh IIOCTPOEHHBIE MOJENH C
HCII0JIb30BAaHUEM FeOMETPUYECKHUX IIOHSATUH U TeopeM, annapara aireOpsl; pelaTh
NpaKTHYECKHE 3a7ja4U, CBA3aHHbBIE C HAXOXXIEHUEM F€OMETPUYECKUX BEJTUYHUH.




IPOBEPSIEMBIE TPEBOBAHMS K PE3YJLTATAM OCBOEHHU ST
OCHOBHOM OBPA30OBATEJHHOM MIPOI'PAMMBI

10 KJIACC
- Kon e = __ o )
NE—— IIpoBepsiembie nupenmeTnble Pe3ybTaThl 0CBOCHHS OCHOBHOI
N~ 00pa3oBaTe/ILHOM MPOrpaMMBI CpeHero o6uero o6pazoBaHus
TR I’e-c;{erpnﬂ -
_ 7l OnepupoBaTh MOHATHIMH: quxa, npsamas, nndc;icocn; a
_ o _ HpHMGﬁHTB AKCHOMBI ciepeomeTpHH %} C:TICJICTBHSI M3 HEX IIPH PEIICHHUH |
' reOMeTPHYECKUX 3a1ad
S "y Onepuposats NOHATHAMH: napannenbﬂocﬁ; U HepHGHﬂHK)}H}lpHOCTb
' IPSIMBIX U IJIOCKOCTEH
; A Kﬁ;écmbnunposarb BSaIr-lMHOE-‘.«- pacnooKeHne _npsmmx W TUIOCKOCTei B
' NPOCTPAHCTRBE :
- ~ L - SRR
OnepupoBaTh MOHATHSAMH: JBYTPAHHLIN Yrojl, rpaHH ABYTPAHHOTO YIia,
1.5 peOpo JIBYrpaHHOro yria, JIMHEHHbI yrol ABYTPaHHOrO YIila, FpaayCcHast
Mepa JIByTpaHHOIO yriia
"6 _-OHGPHPOBB.-TI: HOHS;THHMPI: MHOI‘OI‘pa_HHHK, BBIITYKJIBIA PI I;IeBB].l'IYKJILII:'I
' MHOTOrPaHHHUK, 3JIEMEHTHI MHOTOIPaHHUKA, IIPABHJIBLHEIM MHOTOTPAHHUK
i 1 Paclo3HABATE OCHOBHEIE BUJIbl MHOTOTPaHHHKOB (n_upz_n\_m_,u;l, npU3Ma,
' NPsSIMOYTOJIBHBIH Mapauienenumne, kyo)
KJTaCCH;I)lI-uﬁPOBa;‘b MHOFOI‘pE-iHHHKPI, BBIOMpas OCHOBAHHSA JUIst
_— knaccupukanuyu  (BBIIYKJIBIE W HEBBIIYKJIBIE  MHOIOIPaHHHKH,
' NpaBUJIbHbIE MHOTOIPAHHHKH, TIpAMBIE ¥  HAKJIOHHBIE IIPH3MEL
napajijielenuIe 1nl)
79 OnepHpOBaﬁ HOHSTHSME: cercyﬁié;_ IJIOCKOCTB, ceuenne
' MHOT'OTPaHHHUKOB
o 58 OGMCH}{TL MPHAHIHITEI _ ﬁocx‘poemm ccqeﬂnﬁ_l _MﬂororpaHHuKOB,
g ' HCIIOJIB3YsI METO/] CIIEJIOB
; i __-_CTpoﬁTL CEUCHHS Mﬂoror;a_ﬂﬁnxda METOJIOM  CJIEIOB, BBITOJTHATS
' (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PHCYHKOB IPOCTHIX OOBEMHBIX (GUryp:




BUJ csepxy, cﬁoxy, cmiay
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7.13

PemaTs 3a7ia4y Ha HaX0XK/ICHUE TEOMETPUYECKUX BEJIMYMH 110 00pasiam
WM QJTOPUTMaM, NPHMEHSS W3BECTHEHIC AHAJIUTHYECKHE METOMBI IpH
pEIIeHHH CTaHJApPTHBEIX MaTeMaTHYeCKHMX 3aJa4 Ha BBIYHCIICHHE
PacCTOSHHH MEXIY JABYMs TOYKAMH, OT TOYKH JO MPAMOM, OT TOYKH 10

IIJIOCKOCTH, MG}K,II}’ CerHlHBaI'OHlHMHC}I NpAMbIMH

Pemarb 3a1a4i Ha HaXO0XICHHEC TCOMCTPHYCCKHX BCIHYHH IIO 06pasuaM
HIIH ajlrOpuTMaM, IIPHMCHSA HM3BCCTHBIC AHAJIHTHYCCKHC MCTOOBI IIPH
PEIIEHHH CTaHAapTHBIX MaTEMaTHYECKHX 3a/la4 Ha BBIYHMCIIEHHE YTJIOB :
MEXIOY CKpPCIIHBAIOMHUMHCA NPAMBIMH, MEXITY l'lpﬂMOﬁ H TINOCKOCTELO,

MEXAY MIIOCKOCTAMH, ABYI'PAHHBIX YIJIOB

7.14

.13

Beraucnate 00BEMBI M IUIOLIAAM IOBEPXHOCTEH MHOI‘OI‘pﬁHHHKOB
(mpu3Ma, mupamMuia) ¢ NpuMeHeHHeM (OpMyJI, BEIYUCIIATE COOTHOIICHUS
MeXJy  IUIOmAJIMH  TOBEPXHOCTeH,  0OBEMamMum  MOZOOHBIX

MHOTI’ Ol"paHHHKOB

OHCPHPOB&TL TIOHATHAMH. CHMMETpPHS B HpOCTpElHCTBe OEHTp, OCb H

TIOCKOCTE CHMMETPHH, IICHTP, OCh H MJIOCKOCTE CHMMETPHH (l)Hl"ypr

—

7.16

W3sBnekarb, npeoOpa3oBhIBATh M HHTEPHPETHPOBATH HHOOPMALHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (HUrypax, NpPEACTAaBICHHYIO Ha

yepTexax u pHcyHKax

111

7.18

7.19

7.20

HpHMeHHTB rcOMETPHYCCKHE (l)aKTL-I JJIsL pCIHCHHH CTepCOMeTpH‘IeCKHX
3a7ja4, IpEAToararoliiX HECKOJIBKO INaroB pemeHHs, €CJIH YCIOBHA

NIpUMCHCHHS 3aJaHbl B SIBHOH (bOPMe

HpHMeHSlTB npocTeimme HpOl"p&MMHBIC cpe):[c:TBa 1 3JIEKTPOHHO-

KOMMYHHKAIITHOHHBIE CHCTEMEI ITPH PEIICHHUH CTCpSOMeTpHT-IECKHX 3ana4

HpHMeHSTB IMOJTYUYEHHBIE 3HAHUA Ha Hpajcrmce aHELTIHSHpOBaTB pEaJibHEBIE

HpHBOI_[HTB IIpUMEPBEI MaTeMaTHYECKHUX SaKOHOMepHOCTCH B Npupoje H

’KHU3HH, paclio3HaBaTb ]'IpOHBJ'lGHHC 3aKOHOB I'€OMETPHH B HCKYCCTBE

CUTyallHdH W TPUMEHSATh M3Y4EHHBIC IIOHATHS B IIpOLECCe IIOMCKa
peLIeHus MaTeMaTHYECKH chopmynupoBaHHOH po6IEMBI, |
MOJICJIMPOBATh peabHble CHTYallud Ha S3bIKE I€OMETPHH, HCCJIEN0BATH |
IOCTPOEHHBIE MOJEIN C HCIOJIb30BAHHEM I'EOMETPUYECKUX IMOHATHH H

TCOpEM, allnapara aﬂreﬁpm, pemaTh NpakTHYCCKHUE 3aa4H, CBA3AHHbBIC C

Hax0XIEeHHEM I'COMETPHYCCKHX BECJIHYHH




11 KJIACC

[

l:f:::iepﬂemoro IlpoBepsiemble ﬂupe,[lMCTHble pe3yJIbTATHI 0CBOEHHS 0CHOBHOI
bessiL o0pa3oBaTe/ILHOI MPOrpaMMBbI CpPeHEro o6uero o6pazoBanusi
6 Feomcfpna o
Onepuposars HOHSATHAMH: unnnﬁnpnqec_kax TIOBEPXHOCTb, oﬁpa;o-umc
- [WIAHPUYECKOH IMOBEPXHOCTH, LHJIMHAP, KOHHUYECKAs IOBEPXHOCTE,
‘ oOpasylomue  KOHHYECKOH  IOBEPXHOCTH, KOHYC, cdepuueckas
TIOBEPXHOCTh
6.2 Pacnomaﬁan; Tena BpallleHUA (U.HJIH_H,H.p, KOHYC, é(l)epa H 11ap)
6.3 OOBsACHATH CITOCOOEI nonyqeﬂml TeJ BpalleHus
6.4 KﬂaccxfbHquOBa'rb B3aUMHOE PacIojI0KeHHe C(hEPhI U IIOCKOCTH
OHGpPIpOBaTI: MOHATHUSAMH: IIApOBOM CErMEHT, OCHOBaHHE ¢ CEerMeHTa, |
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAaHHUE IIAPOBOIO CJIOS, BHICOTA |
1IIApOBOTO €IS, IIAPOBOM Cel(‘I‘Op
6_6 BEMuCTATS  0GBEMBI K IUIOIIAIH noaepxnoc_TéH“ “Tml__;pa_meﬂux
' TEOMETPHYECKHUX Tell ¢ IpHMEeHeHHeM (opmyit
(_jﬁepuponan, MOHATHAMM: MHOTOTPAaHHHUK, BIIUCAHHEBIA B cdepy u
6.7 OIMCaHHBIH 0KOJIO cdepsl, cdepa, BIHCAHHAS B MHOTOTPAaHHHUK UITH TEJIO
BpALLCHUS
e 6_8 BEIMHCIATS  COOTHOMICHHS MEXIY I'IJ'IOJ.L[a;],;[_INI_H MOBEPXHOCTEH U
' 00néMaMu TOIOOHEIX TEN
e %9 W3zobpaxats -ﬁsyqag\ablé_(ﬁlrypm OT PYKH U C NPUMEHEHHEM MPOCTHIX
. YEPTEKHBIX HHCTPYMEHTOB
_ Bremonusats (Bbmocm,té) n.n_ocxne YEPTEXKH M3 PHUCYHKOB IIPOCTBIX
6.10 00BEMHBIX (uryp: BHI cBepxy, cOOKY, CHH3Y; CTPOUTH CEYEHHs TeJl
BpaLEHUS
N HI;;SJEKEIT;”- H;rrephpempoaam 1 1peoOpa3oBBIBATH HHQ)opmaﬁHm 0
6.11 IPOCTPAHCTBEHHBIX TIEOMETPUYECKUX (PUrypax, MpEACTaBICHHYIO Ha
qyepTexax U pucyHKax
H;J;I_MeHHTB reoMeTpHYeCKHe cpalm,l JUIS. peIIeHHs] CTEPEOMETPHYECKUX
6.12 3a/1a4y, IPENOoNaraloluX HECKOJLKO INaroB PEIICHHUs, €CJIH YCIIOBHS
IPUMEHEHHS 3aJaHbl B SIBHOH (hopme
613 '

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

|
BBIHOJIHE[TB JEHCTBHSA CIIOKEHUS BEKTOPOB, BBIYMTAHUS BGKTOpOB H
YMHOXCHHSI BEKTOpa Ha YHCIO, OOBSICHATH, KAKUMU CBOMCTBAMH OHH
oﬁnaaafo'r

6.15

IIpumensiTe nmpaBuIo napaﬂnenennne,aa IIPH CIOXKEHUH BeKTopOB

6.16

OHepHpOBaTB MOHSATHAMM: JIEKaPTOBHI KOOp.H,HHaTbI B IIPOCTpPaHCTRBE,
BEKTOpP, MOJy/b BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHEI BEKTODA,
Yrox Mex1y BEKTOpaMH, CKaJIPHOE IIPOM3BEJCHHE BEKTOPOB,
KOJUTHHEApHBIE U KOMIUIAHAPHBIE BEKTOPEI

6.17

Haxozute cymmy BekTOpoB M Ipom3Be/ieHMe BeKTOpa Ha 4HCIIO, yroiu

MEXKAY BEKTOpaMH, CKalsdpHoe NPOHU3BEICHHUE, pacKIagbIBaTh BEKTOp Imo

I[ByM HeKOJ'IJ'IHHeapHI:IM BeKTOpaM

6.18

Sa,uaBaTL TUIOCKOCTh ypaBHeHHeM B neKapToson cHCcTEeMe KOOp,E(HHaT

6.19

PCLHaTB npocTeHmue I'COMETPH‘{CCKHC 3aa4d Ha TNpHMEHEHHE
BEKTOPHO-KOOPAUHATHOI'O METOAa

6.20

Pemartp 3ala4H Ha [O0Ka3aTeJIbCTBO MaTeMaTHYECKHX OTHOIIEHHH H
HaX0XKICHHE IF€OMETPHYECKHX BEIIUYHH II0 oﬁpasuaM HITH aJITOPATMaM,
IIPAMEHSA HU3BCCTHBIE METOBI npu PCIICHHUH CTaHIaPTHBIX
MAaTEMaTH4YE€CKUX 3aiau

6.21

IIpuMEHSTE mpoCTeHlnMe NpOrpaMMHBIE CPENCTBA M NEKTPOHHO-

6.22

KOMMYHHKalHOHHBIC CUCTEMBI IPH PELICHUM CTEPEOMETPHYIECCKHX 3a1a4u

HpHBO,[IHTB NPHMEPEI MaTEMaTUYECKHX saxonomepﬂoc'reﬁ B IIpHpOJAEC H

JKH3HH, pacIllO3HaBaTh IIPOSIBJICHHUE 3aKOHOB I' C€OMETPHH B UCKYCCTBE [

6.23

IIpUMEHSTS TONydYeHHBlE 3HAHHS HA [PAKTHKE: AHATHM3MPOBATH
pEaIbHBIC CHUTYallud W MPUMEHATh H3Y4YCHHBIE IIOHATHA B Ipolecce
[IOHCKA PEIICHHS MaTeMaTHYeCKu CHOpMYIUPOBaHHONW MpOGIEMBI,
MOJEIHUPOBATH PeajlbHbIC CHTYAllMH Ha SI3BIKE FE€OMETPHH, HCCIE0BaTh
IIOCTPOCHHBIC MOJENHU C HMCIOJIB30BAHHEM T€OMETPHYECKHMX IOHATHH U
TEOpeM, allnapara aaredpsl, pelaTs NPaKTHYECKUE 3aa4H, CBSI3aHHbIE C

HaXO0XJICHUEM I€OMETPHYECKUX BEIIHYHUH




INPOBEPSIEMBIE 3JIEMEHTBI COAEPKAHUSI

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COIEPIKAHMS

T2

Kona
7 ['eomeTpust
OcCHOBHBIC IOHSTHS CTepeoMeTpHH. Touka, mpsaMas, IUIOCKOCThb, NPOCTPAHCTRO.
7.1 [Tonatne 00  akCHOMaTHYECKOM  IIOCTPOCHHH  CTEPEOMETPHH:  aKCHOMEI

CTEPEOMETPHUH U CICACTBHA H3 HHUX

BiaumHoe  pacnoyioxeHue l'IpSlM-I:.IX B anOCTpaHCTBe: l:I.CpBCEKaIO-UIHGCﬂ,
napajjieNlbHBlE M CKpeluBaromuecs npsiMele. [lapannensHoCTh INpSAMBIX |
IUIOCKOCTEH B  TPOCTPAHCTBE: IapajuleNbHbe INpsAMBIE B IPOCTPAHCTBE,
MapalIeNbHOCTh TPEX NPSMBIX, MapalIebHOCTh HPSIMOH M IIOCKOCTH. YTIEI €
COHANpABJIEHHBIMH ~ CTOPOHAMH, YIroJl MEXAY MpsIMBIMM B  IIPOCTPAHCTBE. |
[TapamienbHOCTh IUTOCKOCTE!: MapajiebHble IIOCKOCTH, CBOMCTBA MapaienbHbIX
miockocreit. [lpocreiiiie npocTpaHcTBeHHBIE (DUIYPHI Ha IUIOCKOCTH: TETPasJp,

KyO, napaJiieenues], IoCTPOCHUE CeYCHUM

7.3

[lepneHmKyIApHOCTE MPAMONH M IUIOCKOCTH: IIEPIEHOUKYJISIPHBIC IPSAMbBIC B
IPOCTPAHCTBE, IPSMbIE TapaLIeJIbHBIE U NTEPIICHIUKYIAPHBIE K IIJIOCKOCTH, IPH3HAK
HEePIeHAMKYISPHOCTH IPAMOH U MJIOCKOCTH, TEOPEMA O NMPAMO# NMEPIEHUKYIAPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXKJAy IPSIMOH M IUIOCKOCTBIO,
IBYTPaHHBIA YroJl, JIMHEHHBIA yroj JByrpaHHoro yria. Ilepnenmukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH JO IIJIOCKOCTH, PAacCTOSHHE OT NPAMOH 0
IJIOCKOCTH, TpoeKnust Gurypsl Ha miockocts. [lepnenukyIspHOCTE IIIOCKOCTEH:
NpU3HAK  NEPHCHIUKYISPHOCTH  JBYX  Iulockocted. Teopema o  Tpéx

HEePIEHIUKYISIpax

7.4

[TonsaTne MHOrOrpaHHHUKa, OCHOBHEIE /IEMEHTEI MHOTOTPaHHUKA, BI-:I-I'.IIYK_JIBIG u
HEBBIIYK/IBIE MHOIOIPaHHUKYW, Pa3BEpPTKa MHoOrorpaHHuka. Ilpusma: n-yronbHas
NpH3Ma, TPaH¥ ¥ OCHOBAHHS TIPU3MBL, TpsSMas W HAKIOHHAs NPH3MBI, OOKOBas H
[I0JIHAs TOBEPXHOCTH MpH3MEI. [lapannenenunes, npsMOYTroONbHEIN NapalIeNIeuIIe]
u ero csoiictea. [lupaMuma: n-yronpHas mupaMuza, 'paHd U OCHOBAHUE NUPAMH/JIBI,

OokxoBas ¥ MoJIHAs INOBEPXHOCTh NHpaMHKBI, IIpaBAJIbHAdA H yceHéHHaa nmApaMua.

DJIEMEHTE] NpU3Mbl H INHpPaMHJIBIL HpaBHIIBHb]C MHOTIOrpaHHHKH: IIOHATHE




NpaBHJIBHOIO MHOTOTpaHHHKa, IpaBHIIbHASL IIpu3Ma W IIpaBHJIbHasA NIHpaMHIa,

NpaBUJIbHAs TPEYroJbHas IHpaMHU/a U MPaBHIIBHBINA TeTpasap, Kyo. [Ipencrasnenue |
0 NpaBUJIBHBIX MHOIOrPaHHMKAX: OKTa’/p, HOAEKa’aAp U HKocasapyrue CeueHnus |

TIPH3MBI H ITHPaMHUIbL

7.5

7.6

1.7

CHMMeTpI{H B TIpPOCTpAaHCTBE: CHMMETPHS OTHOCHTCJIBHO TOYKH, HpﬂMOﬁ,

IJIOCKOCTH. DJIEMEHTEI CHMMETPHH B IIMpaMHUAax, nmapajuiejienuneaax, NpaBHIbLHBIX

MHOl"Ol"pEI.HHHKaX

Brrmcrene 3JIEMEHTOB MHOI‘OI‘paHHHKOB' pEbpa, nuaroHamy, YriblL HJ‘IOU_[&JIB|
OOKOBOH TIOBEPXHOCTH M IIOJNHOW IIOBEPXHOCTH MPSMOH IIPH3MBL, HJ'IOH.IH,I[I:‘
OCHOBaHMH, TeOpeMa 0 OOKOBOMH IOBEPXHOCTH NMPSAMOM Npu3Mel. Ilnomans 6okoBoi
NIOBEPXHOCTH H IIOBEPXHOCTH NPaBHIBHOM NHPaMH/bBI, TeopeMa O IUIOMAIH

yCEeUEHHOH l'lPIpaMH,[[I:I IToustue 06 06béme. OOBEM nnpamnum npusmm

HOJ],O!SHBIE TEla B IIPOCTPAHCTRBE. CooTHoueHus MEXAY IUoanaaMu HOBCpXHOCTGH

00BEMaMHU ITOJOOHBIX TEN

11 KJIACC

Kona

IIposepsiemblii 3/1eMEHT coaepKaHusl

6

['eomeTpust

6.1

6.2

6.5

[{unuHpryecKas TOBEPXHOCT, 00pa3yIomie IHIHHIPHYECKON TOBEPXHOCTH, OCh
IUIHMHJPUYECKOi moBepxHOCTH. L{ummHap: ocHOBaHMS M GOKOBAas IOBEPXHOCTH,

oOpa3zyromas 4 ock, II0Mmaab OOKOBOM U MOJHOM MOBEPXHOCTH

64

Konunueckas IIOBEPXHOCTD, 06pa3ylomne KOHHYECKOH IMOBEPXHOCTH, OCh H BEPIIIHHA

KOHMYECKOH moBepxHocTH. KoHyc: OcHOBaHHe M BepIIHHA, 00pa3yiomias ¥ OCh,
wIomans OOKOBOM M IOJHOM IOBEPXHOCTH. YCEUEHHBIM KOHYyC: 00pasyrolye H

BLBICOTA, OCHOBAaHHA H OoxoBas HOBerHOCTb

Cdepa u map: HEHTp, paauyc, JUAMETp, IUIOMIA/b MOBEPXHOCTH CHEpEHL. B?.E:IHMHOG

pacrojoKeHue cdepbl U IUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe, MIOMmALs
chepsr

W300paxkeHue Tel BpaleHUst Ha MIOCKOCTH. Pa3B&pTKa MIMH/pa 1 KOHyca

KOM6HHE1U.'PIH TEI Bpall€HHsd W MHOI'OI'PaHHHKOB. MHOFOFpﬁH’HHK, OMHACAHHBIA

oxoio cepsl, chepa, BIUCAHHAS B MHOTOIPAHHUK, HJIH TEJIO BPALIEHHUS

6.6

[Tonstue 06 ob6wéme. OcHoOBHBIE cBoicTBa 00BEMOB Tey. Teopema 06 00BEME

IpsAMOYTOJIBHOTO Tlapajulesienunesia u cienctBus u3 He&. OOBEM LMIHHIPA,

KoHyca. O0BEM Mmapa U miIomans chepsl




[lonobuele Tema B  mpoctpancrtBe. COOTHOINEHHMS MEXKAY  IUIOMAISMH

b NIOBEPXHOCTEH, 00BEMaMu 1MOOOHBIX TE
6.8 Ceuennsa mummHApa (NApaJUIEBHO H HEPHEHIMKYJSPHO OCH), CEdYeHHs KOHyca
(mapasneTbHOE OCHOBAHHIO H IIPOXOsIIee Yepe3 BEpIIHHY), CEYeHHUs apa
Bekrop Ha miockocTd M B mpoctpaHcTBe. CIIOKEHHE W BBIYMTAHME BEKTOPOB.
6.9 YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BeKTOpa MO TPEM HEKOMIUIAHAPHLIM
BektopaM. IlpaBuno mnapamnenenunena. Permmenwe 3amad, CBS3AHHBIX C
MIPUMEHEHHEM IIPABUII AEHCTBHM C BEKTOpaMH
[Ipsamoyronpnas cucreMa KOOpAMHAT B NpocTpaHcTBe. KoopauHatsl BEKTOpA.
6.10 IIpocreiimue 3amaun B KOOpAMHATaX. YTrol Mexnay BekTopamu. CxajspHOE

IIPOU3BEICHHE BEKTOPOB. Braucnenue YIJIOB MEXOY IpPAMBIMH H INIOCKOCTSIMH.

KoopnuHnaTHO-BEKTOPHBINH METOJ] IIPH PEIIEHHH F€OMETPUIECKUX 3aa4




ITPOBEPSIEMBIE HA EI'D IO MATEMATHUKE TPEBEOBAHMUS K
PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA30OBATEJILHOIM
ITPOI'PAMMBI CPEAHETO OBILEI'O OBPA30OBAHUSI

- L= —

Kon IIposepsiemble TpeGOBAHMS K NPEAMETHBIM PE3yJbTATAM 0CBOCHHS
IpPOBEPsSIEeMOro OCHOBHOIT 00pa3oBaTeJIbHOI IPOrpaMMbl CpeIHero 061ero
TpedoBaHus obpazoBanus

Brnanenne meromamu ,uoxa3aTénbc1‘B, ITOPUTMAMH  PEIICHHUS 3a,ua:;_
YMEHHE (OPMYJIHpOBATL M ONEPUPOBATH INOHATHSAMH: OINpEACICHHUE,
aKCHOMa, TeOpeMa, CJIE[ICTBHE, CBOMCTBO, MNpPHU3HAK, JIOKA3aTEIbCTBO,
PaBHOCHIBHBIE (POPMYJTHPOBKH; IPUMEHSTH HX; YMEHHE (OPMYIIHPOBATH
obpaTHoe M NPOTHBONOJIOKHOE YTBEPXKAECHHE, MPHBOIUTH NPHUMEpPH! H |
KOHTPIPHMEpEI, HCIOJIB30BAaTh METOJ MAaTeMaTHYEeCKOW WHIyKIHH;
IPOBOJUTH JIOKA3aTEJIbHBIE PACCYXJICHHUs TPH pELIEHWH  3ajad,
1 OLICHUBATh  JIOTHYECKYIO IPaBHIBHOCTH  PACCY)KIEHWH; yMEHHe
OIIEPUPOBATH MOHATHAMM: MHOXKECTBO, MOIMHOXECTBO, ONEpaluy Haj |
MHOXXECTBAMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmnapar JUIs OIIHCaHHs PEAIBHBIX IPOLECCOB H SBJICHHIA U ITPH pElIEHHN
3aja4, B TOM WYHCJIE M3 JpYrHX Y4eOHBIX IIPEJIMETOB; YMEHHE
ONEPUPOBATH IMOHATHAMH: rpad, CBsA3HBI rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3a3JlaBaTh M ONHCHIBATH TIpadbl pa3IMYHBIMU

croco6aMu; MCI0IB30BaTh Ipad)bl IPH PEIIEHHH 3a1a4

Ymenue OIIEPHPOBATE NOHATHAMH. HATypallbHOE YHCIIO, LIEJI0E YHCJIO,

CTCIICHB C LIENBIM II0Ka3aTeeM, KOPEeHb HATypalbHOM CTENEHH, CTENCHb
C palMOHAlbHBIM  IIOKa3aTelieM, CTeNeHb C  JeHCTBUTENBHBIM
nokasaTeneM, JiorapuM dHcia, CHHYC, KOCHHYC M  TaHTEHC

ITPOM3BOJIBHOIO0 4YHCJIA, OCTAaTOK II0 MOMYIIIO, pallHOHAIBHOE YHCIIO,

MpPALHOHATBHOE ~ YHCIO,  MHOECTBA  HATYPAIBHBIX,  LENBIX, |
2 palHOHANIBHEIX, JICHCTBHTEILHBIX YHCEN; YMEHHE HCIOJIb30BaTh
NPU3HAKK JICJIUMOCTH, HAHMEHBIIUH OOIIME AENHMTENIb H HAHMEHBIIEE
obuiee KpaTHOE, anropuT™ EBKIMAa npu pemeHun 3amay; 3HaKOMCTBO C
PasIMYHbIMH ~ TIO3UIIMOHHBIMH ~ CHCTEMAaMM  CYHCIICHHS, YMEHHE
BBITIOJIHATD BBIYUCICHUE 3HAYEHHH M NpeoOpa3soBaHHs BBIPAXEHHH CO

CTeNeHsAMH W JjorapudmMamu, npeoOpazoBaHusi JPOOHO-PALMOHATEHEIX

BBIpa}I{eHHﬁ; YMCHHE ONCPHPOBATH MOHATHAMH: IIOCJIETOBATEIHHOCTE,




apupmeTHyecKas IPOrpeccHs, reome’[pnqecxaﬁ“ NpOrpeccHs,
OeckoHeyHOo yOBIBalOIIas TeOMETpUYecKas MpPOrpeccusl; yMeHHe
3a/1aBaTh IIOCJIEAOBATENHLHOCTH, B TOM YHCJIE C [IOMOLIBIO PEKYPPEHTHBIX
bopmyn; ymeHme ONepHpOBaTH IIOHSTHIMH: KOMIUIEKCHOE YHCIIO,

CONpPsDKEHHBIE KOMILIEKCHBIE YHCIIa, MOJAYJIb M apTyMEHT KOMILIEKCHOIO

4dciaa, (Qopma 3alUCH  KOMIUIEKCHBIX uHcenl (reoMeTpuyeckas, |

TPUTOHOMETpHYECKAass W  anrebpauueckas); yMeTb IPOH3BOIAHUTH
apu(METHYECKHE JAEHCTBUS C KOMIUICKCHBIMH YHCIAMH; [PHBOJHTE
NMPUMEPBl  MCIHOJB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEPHUpOBATH
NOHATHSAMHM: MaTpuua 2X2 ©u  3X3, OnpeaeiauTeNs MaTpHIBL,

FBOMGTPHHGCKHﬁ CMBICII OIIPCACIIHUTEA

YMeHue onepupoBaTh MOHATUSMH: palMOHAIBHEIC, HPPALHOHAIBHEIE,
II0Ka3aTeJIbHbIe, CTENEHHEIE, JIorapupMUYECKUe, TPHUTOHOMETPHUYECKHE
YPaBHEHHUST M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE ONEPUPOBATH
IOHSATHAMHU: TOXJECTBO, TOXKJECTBEHHOE Mpeobpa3zoBaHue, ypaBHEHHUE,
HEPABEHCTBO, CHCTEMa YpPaBHEHHH M HEPABEHCTB, PaBHOCUIBLHOCTH
YypaBHEHHH, HEpaBEHCTB U CHUCTEM; YMCHHE pEIIaTh YpaBHEHHS,
HEPAaBEHCTBA M CHCTEMbI C IIOMOINBIO Pa3IMYHBIX NPHEMOB; peElIaTh
ypaBHEHMs, HEPAaBEHCTBA W CHCTEMBI C IIapaMeTpoM; IPUMEHSTH
YPaBHEHHUS, HEPABEHCTBA, UX CHCTEMBI JJISl PEIleHHS MaTeMaTHUECKHX

3a/1a4 W 3a7a4 U3 pa3IMyHbIX o0nacTeit HayKu U peabHON JKU3HU

YMeHue omnepupoBaTh NOHSTHSIMHU: -Q)YHkﬁI/IH, — (i)_};HI-(LIHH-,
MEPHOAUYHOCTE (DYHKI[MH, OTPaHHMYEHHOCTh (DYHKLMH, MOHOTOHHOCTH
(GyHKIHMH, 3KCTpeMyM (yHKIMH, HanOoJblIee U HAUMEHBIEE 3HAYCHUS
(GyHKIMH Ha IPOMEXKYTKe, HenpepbIBHAs (DYHKLIMS, aCUMIITOTHI rpaduka
(yHKIMH, IepBasi 1 BTOpasi MPOU3BOAHAS (DYHKIIWH, TEOMETPHUCCKUH H
(u3pueckuii CMBICI TPOM3BOAHOM, mepBOOOpa3Has, OIpeAeIEHHbIH
MHTErpajl; YMEHHE HaXOJAUTh aCUMNTOTHI rpaduka (QyHKIMH, yMEHHE
BLIYUCIATH  IIPOM3BOJHBIE CYMMBI, TIPOHM3BEJCHHS, 4YaCTHOTO |
KOMIO3UILMK (YHKUIHMH, HAXOMUTH ypaBHEHHE KacaTelbHOH K rpaduky
(QyHKIHM; yMEHHE HAXOMHTh NPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKIMI;
YMEHHE HCHONB30BaTh IPOU3BOAHYIO JUISI MCCIEAOBAaHUS (YHKIHIA,
HaXO[UTh HauOOJBIIME M HAMMEHBLIME 3HAYCHUS (DYHKLHIH; CTPOHTH
rpadMKid MHOTOWIEHOB C MCIIOJI30BAaHHUEM arapara MareMaTHYecKoro
aHanM3a; NPUMEHATh MPOM3BOAHYIO [JISi HAXOXKIECHUS HAWJIy4lIEero

PEIICHHA B IIPHKIAAHBIX, B TOM YHCJIE COLHAIBHO-3KOHOMHYECKHX H




(usnyeckux 3amavax; HAXOAUTH IUIOMAIN U OOBEMBI dury ¢ noMouso
HHTErpajia; NpHBOJUTE NMPHUMEPhl MAaTEMAaTHYECKOTO MOJEIMPOBAHHS C

noMoupo M depeHnaNbHbIX ypaBHEHHH

YMeHHEe OnepupoBaTh MOHATHAMH: TIpaduK (YHKIUH, obpaTHast
(ynxims, xomnosuums GyHkuui, nuHeiinas ¢yHKuus, KBaJipaTH4YHas
byHKIHs, pauHOHaIbHAas byukuus, CTENeHHasl GbyHKLus, |
TPUIOHOMETPHYECKHE  (QYHKIMH, OOpaTHBIE TPHUIOHOMETPHYECKHE
(yHKimu, mokasarenbHas M Jorapudmuveckas (GyHKIMH; YMEHHE |
CTPOUTH IpaduKH M3YYEHHBIX (DYHKIUI, BBINOJHATH NMPEOOPA3OBAHMS
rpadukoB QpyHKIHH, HCIIONB30BaTh IPaQUKH IS H3YYeHHS IPOLECCOB U
3aBUCHMOCTEH, IPU PEIUCHHH 33/ad M3 APYruX YYeOHBIX NpPEIMETOB H
3aj1a4 U3 pealbHOH JKU3HH; BRIPAXATh (OPMYIaAMH 3aBUCHMOCTH MEKILY
BCIIMYMHAMH; HCIIONB30BaTh CBOMCTBA M Tpaduku (QyHKImi s
peIeHus ypaBHEHHH, HEPABEHCTB M 3aj1ad C IlapaMeTpaMu; H300paxars
Ha KOOpJAMHATHOW IUIOCKOCTH MHOXECTBA pEIICHUI ypaBHEHHI,

HCPaBCHCTB H UX CHCTEM

Ymenue .pemaTb TEKCTOBBIE 3a/1a4d paz.me THUIIOB (;3 TOM 4YHCJIe Ha
IPOLCHTRI, JIOJIM U YacCTH, Ha [ABMKEHHE, paboTy, CTOMMOCTH TOBAapoOB H
YCIIyT, HaJIOTH, 3a[1a44 U3 00JIaCTH YIpPaBJICHUS JTHYHBIMH U CEMEHHBIMU
(unancamu); cocTaBNATh BBIPAXKEHWS, yPaBHEHMS, HEPAaBEHCTBA M HX
CHCTEMBI O YCJIOBHIO 3a[ayd, MCCIIE/I0BATh MOJIyYCHHOE pPEIICHHE U
OLICHUBATH MPABAONOAOOHOCTE pPe3yabTaTOB; YMEHHE MOJEIHPOBATH
peabHble CHUTyal[id HA A3bIKE MATEMaTHKH; COCTAaBIITH BBIPAKEHHS,
YPaBHCHHs, HEPAaBEHCTBA H HMX CHCTEMBl II0 YCJIOBHIO 3a/layM,
MCCIIEZIOBaTh IIOCTPOCHHBIE MOJENH C HCIOJNB30BAHHEM ammapara

anreOphl, HHTEPIPETHPOBATE IOJIYYSHHBIH Pe3yJIbTaT !’

Ymenue dnepnpoaaTL TIOHATUAMH: cpeiHee apu(MeTHYECKOe, MeIHaHa,
Haubonbllee ¥ HaWMEHbIIEE  3HAYECHHMs, pa3MaX, JUCIEpCHS,
CTaH/IapTHOE OTKJIOHEHHE 4YUCJIOBOTO Habopa; yMEHHE M3BJIEKATh,
HHTEPIPETUPOBATh HHPOPMANHUIO, MPEJCTABICHHYI0O B TabiuMuax, Ha
auarpammax, rpaukax, OTpaXalolyio CBOMCTBA PEaIbHEIX IPOILECCOB U
SIBJICHHUI; IPeICTaBIATE HH(OPMAIIHIO ¢ IIOMOLIBIO TabJIUI[ M JUarpamm;
UCCIICAOBATh CTATHCTHYECKHE JAHHbIE, B TOM YHCJIE C NPUMEHEHHEM
rpaQUyYecKHX METOJOB M  3JIEKTPOHHBIX  CPEICTB; rpaduyecKu

HCCIEeNoBaTh COBMECTHBIC HaOMIONEHHS C IIOMOLIBKO  JHarpaMm

paccerBaHus U JIMHEHHOH perpeccun

— e S |




10

YMeHue onepupoBaTh NOHATHSAMHU: CIy4allHbli ONBIT M ClydaiiHOe

COOBITHE, BEPOSTHOCTB CIyYaWHOTO COOBITHSA; yMEHHE BBIYHCISTD
BEPOATHOCTH C HCMOJB30BAHHEM TIpadHYECKHX METOJIOB; MPUMEHSATH

(bopMynbl CHOXKEHHS M YMHOXXEHHS BEPOSTHOCTEH, (GOpMyITy MOIHOM

BEPOATHOCTH, Bpopmyny Bepryinu, komOGuHaTOpHbBIE GaKkThl 1 HOPMYIIBL; ;

OLICHUBATH BEPOSTHOCTH pEANbHBIX COOBITHIf; yMEHHE OIIEPHpOBATH |

MNOHATHAMH: cnyqaifmaﬂ BCJIMYHHA, paclpeaciicHue BepOﬂTHOCTeﬁ,
MaTeéMaTH4eCKoe OXHUAaHUE, NUCIEpCHA H CTaHJapTHOE OTKJIOHCHHE

CllyJyalHOH BEJMYMHBI, (DYHKUMH pAacCHpeNeNieHHs © IUIOTHOCTH

PaBHOMEPHOIO, IIOKAa3aTeJbHOI0O H HOPMAIBHOTO pacrpe/ie/ieHuH; |

YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeieleHui Ui
pellleHus 3a/a4; 3HAKOMCTBO C IOHATUSIMH: 3aKOH OONBIIMX YHCEl,
METO/IbI BHIOOPOYHBIX HCCIENOBAHMH; YMEHHE HPHBOJUTL IPHUMEPEHI
IPOSIBIICHHS 3aKOHA OOJIBIIMX 4YMCENl B NPUPOJAHBIX M OOIIECTBEHHBIX

SBJICHHAX; YMEHHE OII€PHPOBATE IIOHATHSMH: COYETAHHE, IIEPECTAHOBKA,

YHCJIO COYCTaHWi, YHCIIO IepecTaHoBoK; OmHoMm Hbiorona; ymenwue

MIPUMEHSATh KOMOUHATOPHBIE (DAKTHI U PACCy KACHHS IS PEIIEHHUS 3a/1a4;
OLICHUBaTb  BEPOATHOCTH  pEAJbHBIX  COOBITHH;  COCTABJIATH

BEPOATHOCTHYIO MOJIEIb M HHTEPIIPETHPOBATH MOYYSHHBIH pe3yIbTaT

YMenue OnepupoBaTh TMOHATHSAMH: TOYKa, IIpsMas, ILIOCKOCTE,
IPOCTPAHCTBO, OTPE30K, JIy4y, BENHYMHA YIVIA, IUIOCKHH  yroi,
JBYTPaHHBIH yroj, TPEXTPaHHBIH Yroj, CKpPELIMBAIOIIMECS IpSIMBIE,
napajuleIbHOCTh M MEPHEHMKYIISIPHOCTh MPSIMBIX U IUIOCKOCTEH, yroJ
MEXIY NPSAMBIMH, YTOJI MEXAY MPsMOi M IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JIO IUIOCKOCTH, PACCTOSIHUE MEXLY
OPSMBIMH, PACCTOSHUE MEXY IUIOCKOCTSAMH; YMEHHE UCIIOJIB30BATE TIPH
pelIeHny 3a/au U3y4deHHBIE (AKThl U TEOPEeMBI IUIAHUMETPUH; YMEHHE
OLICHMBAaTh pa3sMEpPhl OOBEKTOB  OKPYXAIOIIETr0 MHpPa; CTPOHTH
MaTEMaTHYECKHE MOZEIH C IIOMOIIBIO IEOMETPHYECKHX IOHATHH H

BCJIMYHH, pellaThk CBA3aHHBIC C HUMH IPaKTHYCCKHUE 3a1aul

Ymenue oﬁepHpOBaTb TIOHATUSIMHU: nnoma,[u:_ .(lJH.I—‘y-pI)I, 00béM ¢urypsr,
MHOI'OTPaHHHK, IPaBUJIbHBIH MHOIOIpaHHHMK, CEYCHHE MHOTOTPAaHHHUKA,
KyO, napajenenumnes, NpH3Ma, NHpaMuaa, (urypa M IOBEpPXHOCThb
BpallleHHs, IWIMHJpP, KOHYC, map, cdepa, mmomans cdepsl, miomans
MOBEPXHOCTH INHPAMM[bI, IPH3MbI, KOHyca, LUIUHApa, 00BEM KyOa,

NpsAIMOYTOJIBHOIO HapaUlelICIuIIena, IHpaMHUABL, IPHU3MBI, HHJIHHIPA,
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KoHYycCa, mapa, paaBépTKa IIOBEPXHOCTH, CEHYCHHA KOHYCa U LHJIHHIpa,

MapauielbHBle OCH WM OCHOBAHMIO, CEYEHHE Imapa, IUIOCKOCTB, |
Kacaromasics cdepsl, IMIMHApPA, KOHYyCa; YMEHHE CTPOHUTH CEYEHHE
MHOTOTpaHHHKA, H300paXkaTh MHOTOTPAaHHHUKH, (GUIypBl H MOBEPXHOCTH
BpAIlICHUs], UX CEYEHHS, B TOM YHCJIE C IIOMOIIBIO IEKTPOHHBIX CPEICTB;
yMEHHE NIPUMEHSATh CBOMCTBA TEOMETPHYECKHX (DUTYDP, CAMOCTOSATEIBHO
(GopMynHpoBaTh ONPENEICHHS H3Yy9aeMbIX (HUIYP, BBIABHIaTh THIIOTE3b]
O CBOMCTBaxX M IpHU3HAKAX FEeOMETPUYECKUX (HUryp, 0OOCHOBBIBATH HIIH
ONpOBEpraTh HX; YMEHHE IPOBOJUTH Kiaccupukamuoo QUryp 1o
pa3sIM4HbIM IpPU3HAKAM, BBIIOJHATE HEOOXOIMMEIC JIONOJHHTEIIBLHEIE

NOCTPOEHHA

VmMenne ONEpUPOBATh TOHATHSMH: JBH)XKCHHE B MPOCTPAHCTBE,
HapaJuIeNIbHBIA MIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B NMPOCTPAHCTBE,
IIOBOPOT, IIpeoOpa3oBaHue MoJ00us, NOAO0OHBIE (HUIYpHl;, YMEHHE
pacro3HaBaTh paBHbEIC U 10J00HEIE (HUIypHl, B TOM YHCIE B IPHPOJE,
HCKYCCTBE, apXHTEKType; HCIIOJIb30BAaTh IC€OMETPHYECKHE OTHOIICHHUS
IIpA pemICHHH 3a1a4; HaxoJWTh TC€OMETPHUYECKHE BEJIHYHHEBI (ILHHH&,
yroji, Iomanb, o0bEM) IPH pEIIeHHH 3axa4 M3 JAPYTHX y4eOHBIX
NPEAMETOB U M3 peallbHOW JKH3HH; YMEHHE BBIYUCIISATH F€OMETPUYECKHE
BEIIMYMHEl (JUIMHA, Yrol, IUION[aab, O0BEM, IUIOMAnb IIOBEPXHOCTH),
HCIIONB3Ys. M3y4deHHble (OPMYJIBI U METOZABI, B TOM YHCIE: IUIONIA/b
TIOBEPXHOCTH IHPAaMHJIBI, IPA3MBL, KOHYyCa, IHIMHIPA, IUIOMaas chepsl;
00BEM Ky0a, MpSMOYTONBHOTO NapalUleNielune/ia, THPaMHIBL, TPH3MEIL,
LMIIMHIpA, KOHyca, Ilapa; YMEHHE HaXOJUTh OTHOLIEHHE OOBEMOB

110/100HBIX GHTyp
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Ymenue OHepHp()BaTB. HOHATUSAMH: IPSIMOYTOJIbHAS CHCTEMA KooanHﬁT,
BEKTOpP, KOOPAMHATHI TOYKH, KOODAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MpOU3BEICHHE BEKTOpa Ha YHCIO, pa3lioXKeHHe BekTopa mo Oasucy,
CKaJISIpHOE IIPOM3BEJCHUE, BEKTOPHOE IIPOM3BEICHHE, YTOJN MEXAY
BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIN METOJ
JUIsl pEUICHHsT TEeOMETPHYECKMX 3aJad M 3ajad JApPYruX y4eOHBIX

npeaIMETOB

YMeHnue BpIOHpaTh MOAXOMSAIMM METON JUIS pElICHHS 3aJauu;
ITIOHHMaHHUuE 3Ha4YHUMOCTH MAaTCMaTHKH B H3YYCHHH l'[pHpOIl‘th’X H
OOIMEeCTBEHHBIX TIPOLIECCOB M SBJICHHMH; yMEHHE paclo3HaBaTh

IIPOSABJIEHHE 3aKOHOB MAaTCMAaTHKH B HCKYCCTBE, YMCHHE IIPHUBOIHUTH




IOpHMEpbl MaTEMaTHYECKHX OTKPBITHH POCCHHCKOM ¥  MHPOBOIA

MaTeMaTH4ecKoi HAYKH
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE
OBPA30BATEJIBHOI'O ITPOIIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISI YYEHUKA

METOIUYECKHUE MATEPUAJIBI JIS1 YYUTEJISI

MU ®POBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBHI CETH

HUHTEPHET



YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIbHOI'O IPOLECCA
OBABATEJIBHBIE YYEBHBIE MATEPUAJIBI /ULl YHEHUKA

Vuaebnuk ['eomerpus 1-11 xmace JI.C.Aranacsn, [Ipoceenienne 2022

METOIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJISA

H.® laspunosa MNoypouHbie pa3paboTku no reometpum 10-11 Knacchl
ArtanacaH /1.C. UsyyeHue reomeTpuu B 10-11 knaccax: MeToguUeCckue pekomeHgaumnm

3us b.I. lInpaktuyeckue matepuansi no reometpun 10-11 Knacc, MNpoceewexnue 2023

IHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

Resh.edu.ru

Uchi.ru



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KoumngecTBo yacos DIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iejioB H TeM I (uudpossbie)
Konrpoasnsie | Ilpakruueckue
n/n NpPOrpaMMsl Bceero . obpa3oBaTesibHbIE
pa6oThbI paboThI
pecypcnI
1 BBenenue B cTepeoOMETPUIO 10 yaklasé.rm |
) IIpsiMbIE U IJIOCKOCTH B l'IpOCTpaHCTBC.U 12 I villussins
[TapannensHOCTH NPAMEIX U IUIOCKOCTEMH
3 Hepnennnfynxpﬂocrb IPSIMBIX H 12 velasserm |
IUIOCKOCTE} ] |
4 Vel MeX 1y NPAMBIMH U ILIOCKOCTSIMH 10 1 yaklass.ru |
5 MHororpaHHuKH 11 1 yaklass.rw
6 O6BEMBI MHOTOTPaHHHKOB _ 9 1 yaklass.ru .
| 7 IToBTOpEHHE: CEUeHMs, PACCTOSHUA B YIJIBI | 4 1 yaklass.ruy |
OBIIEE KOJIMYECTBO YACOB II0 [TPOTPAMME 68 5 0




11 KJIACC

' ‘ Koaun4ecTBO YacoB DNIeKTPOHHEBIE i
Ne . HamMmeHoBaHHe Pa3esioB H TEM ' ' (uudpobre)
Konrpoasusie | IIpakTuyeckue
n/n nporpaMmMel Bcero oOpa3oBaTeiibHbIE
paboTeI padoThbl
pecypcsl
CreneHb ¢ paloHAIBHBIM IT0KA3aTEJIeM.
1 [ToxaszarensHas Gpynxnus. [lokasarenpHbIe 12 1 E:fg;:?:;;?gﬁl i odafd |
YpaBHEHHUS ¥ HEPaBEHCTBA =Tiids ;
JI 1 .
orapupmirdeckas GyHKIUA | Bt IO
2 e L ' https://m.edsoo.ru/fl 1c4afd
HEpaBEHCTBA ; !
TpuroHoMerprdeckie QYHKIHEN H X Bx6morexa LIOK |
H
3 rpaduxu. TpuroHoMeTpuICCKHe 9 1 Hittas/ i edeco g bl jcdatl
HepaBeHCTRA B g )
b (0]
| 4 ' Ilpoussoanas. [IpuMeHeHHE NTPOM3BOAHOM 24 1 h:f:;;?:;:)?mi] oot |
: | BuGmorexa 1HOK _
: Mererpal & oo HPAMEHEHUA : https://m.edsoo.ru/fl 1c4afd
& Bubmioreka IJOK
6 Bl miivim 12 . https://m.edsoo.ru/fl 1cdafd
; Bubmunorexa [JOK
) By paEBHIC IR SRR e https:/m.edsoo.ru/f1 1cdafd
g | [ToBTOopeHue, 06001eH e, CHCTEMATH3ALII 18 ’ Bubmaorexa [JOK
| 3HaHHH https://m.edsoo.ru/f11c4afd
OBILEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 102 0




7%742/ forcee

MOYPOYHOE INTAHUPOBAHUE

10 KJIACC
‘ | ‘ Koan4ecTBo 4acoB 4{ ‘ DIeKTPOHHbIE ‘
N | ' aTa upposbIe
‘ | Tema ypoka KonTpoabHbIe ‘ IpaKkTHYeCKHEe ‘ A ‘ wipp ‘
wn | Beero | m3ydeHust ‘ o6pazoBaTeabHbIe
| | | | pecypest
| | i et | Iﬂﬂw/@%»‘-’/ ‘ ‘
‘ | OCHOBHEBIE TTOHATHS CTCPEOMETPHH: | | '. ‘ |
‘ | TOYKA, IpsAMast, INIOCKOCTE, ‘ | | ‘ .
" mpoctpancrtso. [Ipasuia '| ‘
‘ | S P - ‘ | ‘ ‘ Bu6mmoreka LIOK .
1 | u300pakeHus Ha PUCYHKaX: ‘ 1
‘ | w ‘ | https://m.edsoo.ru/aecc77cd |
| u306pakeHus IIOCKOCTEH, |
| |
| mapasuIeNbHBIX IPAMBIX (oTpe3KoB), | | | ‘ |
_ cepeIfHBI 0Tpe3Ka | | L i -.
| TloHsiTHSI: TIEPECCKAIOIIUCCS | ‘ ‘ | |
| | - BuGmmorexa 11(0)%
|2 | TUIOCKOCTH, TiepeceKaromuecs npamast 1 |
| - | | ‘ ‘ https://m.edsoo.ru/2d8a9¢99 ‘
| Tomstrus: [epeceKaromecs | o | | 1|
| X |
‘ 3 | LIOCKOCTH, TIEPECEKAIONIHecs] IpsMast \ 1 ‘ | ‘ Butimormeen 1O '
‘ - HIIOCKOC';‘B P p | ‘ | ‘ https://m.edsoo.ru/db685€73 ‘
‘ | 3HAKOMCTBO C MHOTOTPaHHHUKaMH, ‘ | | ‘
‘ A | u300pakeHHe MHOTOTPaHHMKOB Ha ‘ { ‘ i‘ ‘ Bu6nunorexa [JOK
‘ | puCyHKaX, Ha IIPOCKIHOHHEX ‘ | https://m.edsoo.ru/a6395%d
}7 | depTexax || | ‘ |
| HauansHble cBeIeHus 0 KyOe u |‘ \ ‘ ‘ B umorens TIOK
- & 1 1
‘ . MMpaMHUfie, MX PAsBEPTIH K MORETH ‘ ‘ https://m.edsoo.ru/b30dff38
- | Ceyenus MHOTOTPAHHHKOB | | | |
| S T | |
‘ HauansHble CBEIEHHS 0 Kybe 1 | 1 \ \ BaGumorer [IOR

[=2%

https://m.edsoo.ru/3d8ffd32 |




nupamMuze, uX pasBEPTKU U MOACIIH.
CeueHusi MHOTOTPAHHUKOB

TTougTue 00 aKCHOMATHYECKOM
IOCTPOEHHUH CTEPEOMETPHH: AKCHOMBI
CTEpEOMETPUH H CIICCTBHSA U3 HAX

bu6morexa LIOK
https://m.edsoo.ru/0ccScdfe

[MousiTie 06 akCHOMAaTHIECKOM
IIOCTPOEHHH CTEPEOMETPHH: AKCHOMBI
CTEpPEOMETPHH H CIIEACTBHS U3 HAX

Bu6mmoreka IIOK
https://m.edsoo.ru/239c8cb4

[TorsTHE 00 aKCHOMATHIECKOM
IOCTPOEHHH CTEPEOMETPHH: AKCHOMBI
CTEPEOMETPHH H CIEACTBHS U3 HAX

Bubmorexa IIOK
https://m.edso0.ru/65c6b106

[TousTHe 006 aKkCMOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPHH: AKCHOMBI
CTepeOMETPUH U CIIE/ICTBHS U3 HUX

Bubmuotexa IIOK
https://m.edsoo.ru/258fc245
|

B3auMHOE pacnooyKeHHe IPAMBIX B
IIPOCTPAHCTBE: MEPECCKAIOIIHECs,
napasuIeibHbIe i CKPEIMBAOIIHECH
TpPSIMBIE

Bubmiorexa IIOK !
https:/m.edsoo.ru/1a2520f6

12

[TapajuienbHOCTh MPAMBIX 1
IIOCKOCTEM B IIPOCTPAHCTBE:!
napajuieNbHble NPAMbIC B
NPOCTPaHCTBE; NapajlIeNbHOCTh TpEX
IPAMBIX

bubmiorexa [JOK |
https://m.edsoo.ru/93ad36b3 |

|

IapayiensHOCTh NPAMBIX H
IJIOCKOCTEH B IIPOCTPAHCTBE!
ITapasuiebHOCT IPSIMOH 1
IIJIOCKOCTH

Bu6morexa [JOK
https://m.edsoo.ru/ee1d19b9

VTiIBl ¢ COHANpPaBICHHBIMH

bu6muotexa [JOK |
https://m.edsoo.ru/9f4071b9 |




CTOPOHaMH

Vromn Mexay NpsMbIMHA B

Bubmuorexa [JOK

15
‘ [IPOCTPAHCTBE https://m.edsoo.ru/fe733862
‘ 16 VYo MeXy INpAMBIMH B bu6muorexa LIOK
IPOCTPaHCTBE https://m.edsoo.ru/2935a9a0
17 ITapaiensHOCTh IIOCKOCTEH]: Bbu6motexa [JOK
napaJuieibHbIe TJIOCKOCTH https://m.edsoo.ru/2e18f255
i N Bubmuotexa [JOK
18 CBoiicTBa MmapayIe/IbHBIX INIOCKOCTCH
. https://m.edsoo.ru/e504d656
[IpocTeiinme NPOCTPaHCTBEHHBIE |
| 19 (bflr Bl HA TIJIOI:::KOC}')L‘H‘ TeTpas BuGmmorexa LIOK
P REPOInDs https://m.edsoo.ru/4a28dc02
Ky0, mapajienenumnesn
Bubmorexa [IOK
0 -
e e https://m.edsoo.ru/1d434d0f |
bubmorexa LIOK
1 IT, ceueHuM
. QPRI CORoRER https://m.edsoo.ru/ec26fe5d
KonTponbHas paboTa 110 TeMe
” "TIpsiMble 1 IJIOCKOCTH B bu6nuotexa [IOK
npocTpancTse. [1apaienbHOCTh https://m.edsoo.ru/9a0a%e56
TIPSIMBIX | IUIOCKOCTEH"
[TeprneHAMKYISPHOCTD IPAMOH 1
23 HJI(I:CKOCTH‘);IG pneH,aHK I;IFI HBIE ButuaoreralIOK
fo s YAP https://m.edsoo.ru/b19f6a5d
npsMBIE B IPOCTPAHCTBE
24 ITpsiMble TapajuienbHbIE H BubmoTtexa IIOK
TnepIIeH/IUKYIAPHbIE K IIIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [IpsimMble apajUIebHBIC H Bu6mmorekxa IJOK
TepreH UKy ISPHBIE K IIIOCKOCTH https://m.edsoo.ru/ba545966
26 ITpu3HaK MeprneH UKy IIPHOCTA bubmuotexa [IOK




|
|

| TIpsMOi M IIOCKOCTH

https:ﬁm.edsoo.rur‘f’SSbfc46?

57 ‘ [Ipu3HAK HepIeHIUKYISPHOCTHA bu6muorexa [JOK
| | mpAMON U IWIOCKOCTH https://m.edso0.ru/79165d15 |
‘ 23 ‘ Teopema 0 IPAMOi 1 ‘ Bu6motexa [IOK ‘
TepIeH UKy ISPHO#H IIIOCKOCTH https://m.edso00.ru/635¢5087
L L |
‘ 29 ‘ Teopema 0 IPAMOiA 1 | bu6muotexa IJOK |
MepIeHIUKyIIPHON IIOCKOCTH hitps://m.edsoo.ru/bd374518 |
P p | J
30 Teopema 0 IPAMO¥ 1 | Bu6moreka I{OK
|. | TNepIeH/UKYISPHON MIIOCKOCTH !! https://m.edsoo.ru/7d18834b
| | Tepren : ‘
, MUKYJISp W HAaKJIOHHBIC:
‘ 31 ‘ pafcmsmneyor iomm 110 INTOCKOCTH 1 ‘ BuGnmorexa LOK ‘
| : https://m.edsoo.ru/33c477d3
Vo | paccTOsiHUE OT npsAMOit JI0 TUIOCKOCTH i e
| |
‘ | IleprieHAUKYJISP ¥ HAKIIOHHBIC:
32 ‘i PAacCTOSIHHE OT TOUKH JI0 IIOCKOCTH, 1 ‘ Eﬁ:ﬁ;f;{;ou?li 6fefadd
= A 5
| paccTOsIHME OT IPSMOH JIO IUIOCKOCTH ‘]
[TeprieHAUKY/ISP U HAKITOHHBIE: |
i i i Bu6muorexa [JOK
33 paccTosiHIE OT TOYKH JI0 TUIOCKOCTH, 1 https://m.edsoo.ru/ash7b8e3
| paccTosiHEE OT TIPSMOM JIO TIOCKOCTH \ o :
‘ '| TTeprieHAUKYISP U HAKIIOHHBIC! Ep6miorexa LIOK ‘
34 | pacCTOSIHHE OT TOYKHM 0 MIOCKOCTH ||
| i https://m.edsoo.ru/dbee22bc
| paccTOsiHHE OT HMPAMO JIO IIIOCKOCTH o
‘ 15 |_ VriIsl B IPOCTPAHCTBE: YTOJI MEXIY 1 BbubmoTtexa [JTOK
| npsIMOii U IIOCKOCTBIO https://m.edso0o.ru/6b61b2b4
16 ‘ JIByrpaHHbIi yroi, JTUHEWHBIH yrol 1 Bbubmuotexa LIOK
| ABYTPaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 | JlByrpaHHBIA YroJl, IMHEHHBIA yroJ 1 Bu6muorexa IIOK
| ABYTPaHHOIO yria https://m.edsoo.ru/c7¢777ed
ES | IleprnieHAUKYISIPHOCTD IUIOCKOCTEH: 1 bubmoreka LIOK




NpHU3HAK NIEPIEeHIUKYIIPHOCTH ABYX
TUIOCKOCTEH

https://m.edsoo.ru/ec3e2da3 ]

IeprieHAMKYIIPHOCTE TLJIOCKOCTEH:
NpHU3HAK IEPIEeHUKYIAPHOCTH IBYX
IIOCKOCTEH

Bu6moreka [IOK
https://m.edsoo.ru/ed9e2a8e

ITeprieH AUKYISIPHOCTE ITOCKOCTEH:
NpHU3HAK IEPIEHHKYIAPHOCTH JIBYX
IJIOCKOCTEHR

Bubmorexa IIOK
https://m.edsoo.ru/ba75dc57

Al ‘ . . | Bubmoreka [HOK
L | e | ! https://m.edsoo.ru/e4972cdc
‘ ” I- T . ‘ ‘ Bu6morexa LIOK
L ‘ SopEme o TRCRTICPIEHITRRyNIPE '| ] https://m.edsoo.ru/52188a7d
| T " | I\ Bu6muorexa [JOK ‘
|43 | Teopema o Tpéx mepueR/MyIApax | | https://m.edsoo.rw/9f246736 |
" | KouTponpHast paboTa 1o TeMaM | | |
A4 . "[NepreHaUKYJISPHOCTD NPSIMBIX U | ‘ bu6morexa IJOK ‘
| mrockocTelr" U "YTIIBI MEXKIY ‘ ‘ https://m.edsoo.ru/5b971ef3
| IpSMBIMH U IUTOCKOCTSIMHU" | | | ..
1 | 1
!i [ToHsiTHE MHOrOTpaHHKMKA, OCHOBHBIC ‘ | ‘
| 1
-, | 3JIEMEHTHI MHOTOIPAHHHKA, | ‘ BB TIOK
| BEITIIRE M He%myKiIHe | https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa _
| | MHOrOrpaHHHKa | |
| [Ipu3ma: n-yrojipHas Ipu3Ma; rpaHi 1 ‘
e | OCHOBAHWS IIPU3MBI; IpAMast U | Bu6motexa LIOK
‘ HaKJIOHHAs IPH3MBI; OOKOBas U ‘ ‘ https://m.edsoo.ru/b4ad63ad
| | moJHAs IOBEPXHOCTH PH3MBI | | |
[
47 ' ITapannenenunes, NpSMOYTONIBHBIA | | | BuGnmorexa IIOK

napaﬂnenennnen M ero cBoicTBa

httDs:!!m.edsoo,ruISa?beGSL




[Tupamu/a: n-yrojbHas MHpaMua, |
rpaHd ¥ OCHOBAHHE ITMPAMU/IBL; ‘
GoxoBasi ¥ MOJIHas IIOBEPXHOCTD |
MMpaMUBL; TPaBUIbHAS U yCCUCHHAA |
nupaMuaa ‘

— ALl

ButmuoTreka LIOK
https://m.edsoo.ru/fblcd0as ‘

IIpaBUIbHBIE MHOTOr PAHHHKH: |
MOHSTHE IIPaBUIIBHOTO ‘
MHOTOTPaHHHKa; TPaBAIbHAS IPH3Ma ‘
¥ IpaBUIIbHAS TUPaMKIa; IPABHIIbHAL |
TpeyroypHas MUpaMua i |
NpaBHJIBHBLH TETPAdIP; KyO

| https://m.eds0o0.ru/074c8865

Butmuorexa [JOK

IIpeaCTaBIEHHE O IPABUIBHBIX
MHOTOrpaHHUKaX: OKTasIp, ‘
IOAEKA3Ap H UKOCAdP.

CUMMETpHS B IIPOCTPAHCTBE:
CHMMETpHsI OTHOCHTENbHO TOYKH, |
TIPAMO#, TUIOCKOCTH. DIIEMEHTBI ‘
CHMMETpHH B IIAPAMHIAX,

napannenennneﬂax, HpaBHHBHBD( ‘

MHOTOIPaHHUKaX

Bubnuorexa LIOK i
https://m.edsoo.ru/a0fddSbf 5
—

- Bubmotreka [IOK ‘

https://m.edsoo.ru/b9e777d9 |

BreruncrneHyue 3J1EMEHTOB |
MHOTOTPaHHUKOB! péOpa, auaroHanu,
yIJIBI

-

. Bubmuorexa IJOK |

https://m.edsoo.ru/6cdbecef ‘

[Dromaas OOKOBOH ITOBEPXHOCTH U
[10JTHOM TIOBEPXHOCTH IPAMOI
IIPU3MBI, IIOMaIb OCHOBaHUH,
TeopeMa 0 H0KOBOH MOBEPXHOCTH
MPSIMO¥ TIPU3MBI

bu6mmoreka [JOK ‘

https://m.edsoo.ru/37d84157 ‘

ITotaas 60KOBOM MOBEPXHOCTH K

Bubmorexa [JOK j




[OBEPXHOCTH IIPaBUIIBHOM

IIMPAMHU/IB], TEOpEMa O ILIOIIA/H

https://m.edsoo.ru/5603e30b ‘

60KOBOI IIOBEPXHOCTH YCCUEHHOM
IIHpaMUIBI
55 KonTpospHas paboTa 1o Teme Bbu6muorexa LIOK
"MHOTrOTrpaHHUKH" https://m.edsoo.ru/a95f5c04
i Bubtmorexa [JOK
96 Torsrae 06 obzEMe https://m.edsoo.ru/7ad0020b |
: Bbu6morexa LIOK
‘ o7 ObsEumupaMIIH https://m.edsoo.ru/235171b3
' < Bubnuorexa [IOK |
E CoERM TD T https:/m.edsoo.ru/fA7dfefd |
) Bubmmorexa IIOK
|52 A https://m.edsoo.nu/79¢10312 |
s BubmuoTtexa LIOK
a0 st qupaurss https://m.edsoo.ru/2faade3f |
) Butnuorexa LIOK |
ol S hitps://m.edso0.ru/79853608
,_ Bubmuorexa IIOK
62 GnscaabRa: https://m.eds00.ru/1¢053890
.. Bu6muotexa LIOK
5 L e https:/m.edsoo.ru/482d3f51
64 KonTposbsHas paboTa 1o TeMe Bubmuotexa IIOK
"O65EMBI MHOTOTPAHHHKOB" https://m.edsoo.ru/28a6573¢
IToBTOpenue, 06o0IIeHHne
65 CHCTeMAaTH3aLUs 3HaHUH. Bu6muorexa IIOK
[TocTpoeHHe CEeUCHHUH B https://m.edsoo.ru/098bedad

MHOTOTPaHHHKE




ITosTOpenue, 0600uIeHHE
cUCTEMATH3aI|sl 3HaHWH.

66 BrI4HCIIEHHE PACCTOSHUM: MEXIY 1 bubmurorexa 1JOK
IBYMS TOUKaMH, OT TOYKH J10 IIpsIMOid, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJTIOCKOCTH, MEXKIY
CKpELIHBAIOLIMMHCS [IPAMBIMH
67 Hrorosas KOHTpOJIbHas paboTa 1 Bu6mzorexa LIOK
https://m.edsoo.ru/b9146bc0
IToBTOpeHHe, 06001EHNe
CHUCTEMAaTH3alusl 3HaHHH.
BrraucieHue yrioB: MeXIy
Bubmmorexa IJOK _
68 CKpPEIIMBAIOIIMMHUCS IPIMBIMH, 1
i https://m.edsoo.ru/56765¢8b
MEXKIY IPSMOH H IIIIOCKOCTHIO,
JIBYTPaHHBIX YIJIOB, YIJIOB MEKIY
| IUIOCKOCTAMH
OBILEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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11 KJIACC
i ' Koanyectno yacon DJIEKTPOHHbIE
Ne Harta ungposbie
i Tema ypoka Konrpoasusie | IIpakTnyeckue
n Bcero H3y4eHHus = oOpasoBaTelbHbIE
padoThI padoThI :
pecypenl
i uttas/prbes
Cdepa u map: uenrp, paguyc,
1 m(lbaleeT : HJII:)Illa,IIB iolljae xiocm 1 Sutimroters LK
. P> P https://m.edsoo.ru/0341bc2b
cepsr
B3anmuoe pacnonoxenue chepsl u
2 bep Bu6morexa LIOK
2 | IIJTOCKOCTH; KacaTelbHas IJIOCKOCTh 1
| 3 https://m.edsoo.ru/bed12a43
K cdepe; mIonans chepol
3 U3obpaxenue cdepsl, mapa Ha 1 bubnuoreka [JOK !
mnockocTd. Ceuenust mapa https://m.edsoo.ru/be15f7f2
. [lumuBapUYecKas HOBEPXHOCTE, :
| 4 oOpasyromue IHIHHIPHYECKON 1 bubmuorexa [JOK
IIOBEPXHOCTH, OCh LHUIHHAPHIECCKOM https://m.edsoo.ru/6054b8c1
ITIOBEPXHOCTH
Ilumueap: ocHOBaHus 1 6OKOBas
5 IOBEPXHOCTH, 00pa3yrolas 1 oCh; 1 bubnuorexa [JOK
IoInanbk OOKOBOM H ITOJIHOM https://m.edsoo.ru/18816216
IOBEPXHOCTH
' N3o6paxxeHue uumnpa Ha
njockocTd. Pa3eéprka nunuaapa.
6 CeueHus NUIUH] pa (nnocxocrf}o 1 bubmorexa [IOK
i i https://m.edsoo.ru/016e25eb
HapajuieJIbHOM MK
NEePIEeHINKYIAPHON OCH IIHJIMHIpPA)
7 Konunyeckas 1mosepxHocthb 1 Buomaresa [IOK
P ’ | https://m.edsoo.ru/c94ba09b




o0pa3yromue KOHHYECKO
IIOBEPXHOCTH, OCh ¥ BepIIHHA
KOHHYECKOM ITOBEPXHOCTH

Konyc: ocHOBaHHe U BeplIHHa,

8 ofpasyroas 1 0ch; I0MAIh ST 08
i, N https://m.edsoco.ru/897dd3b2
OOKOBOM M NOTHON TOBEPXHOCTH
Yceu€HHBIH KOHYC: 00pasyromnuye 1
9 BBICOTA; OCHOBaIfPIH H goxixsal;l bubiHareil HOK
’ https://m.edsoo.ru/1468bab3
ITOBEPXHOCTh
H3zobpaxenue xonyca Ha
mockocTH. Pa3eépTka KoHyca.

10 Ceuenus xkonyca (IJI0CKOCTBIO, Bubmmoreka [JOK .
napajjiesbHOi OCHOBaHUIO, U https://m.edsoo.ru/Obdelbe8 |
IUIOCKOCTBIO, IIPOXOAsIIeii uepes '
BEPIIMHY)

1 KomOunanus Ten BpaieHus u bubnunoreka IIOK
MHOTOIPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, OMCaHHBINA OKOJIO

12 cepsl; chepa, BIIECAaHHAS B bubmoreka IIOK
MHOTOIDaHHHK HJIH B TEJIO https:/m.edsoo.ru/0b136158
BpaIleHus '

13 ITonsarue 06 06néme. OCHOBHBIE bubmorexa [IOK

CBO¥CTBa OOBEMOB TE https://m.edsoo.ru/26a03fb7
% bubmuoreka [TOK

e CoBehe mumBIpa, Konyes https://m.edsoo.ru/5513d87b
: Bbubmorexa IIOK

W ODEN IR ERIONAb Eiohn https://m_edsoo.ru/d189bde2

bubmuorexa [JOK

16 ITono6HbIe TeNna B IPOCTPAHCTBE. https://m.cdsoo.rw/810cfleh |




COOTHOILIECHUS MEXY ILIOIIAAAMHU
IIOBEPXHOCTEH, 0OBEMaMK

oJ00HEIX TEN
17 KonTtponsnas paboTa 1o remam bubtmorexa IJOK
"Tena Bpanienus" u "O6wemse1 Tea" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IIIOCKOCTH U B bubmuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb |
19 CroxeHue ¥ BEIYUTAHUE BEKTOPOB Supmoreka IIOK |
- P https://m.edsoo.ru/23f4f089 |
1 20 YMHOXKEHHE BEKTOpa Ha YUCIIO bugmrors HOK
: F https://m.edsoo.ru/dee379¢b
' Pa3noxeHue BeKTopa o TpéM
21 HEeKOMIUJIAHAPHBIM BEKTOpaM DuGoTeRs O |
; P pam. https://m.edsoo.ru/a28fd74e |
I'_ IIpaBuio napannenenunena
I Pemenue 3agay, CBA3AHHLIX C
| 22 NpUMEHEHHEM TIPaBUII JEHCTBUH C N
P P https://m.edsoo.ru/5a827900 |
I BEKTOpAMH
KoopuHaTHO-BEKTOPHBIN METOT
23 I HpﬂCHICHHH reome‘f HYECKHX N
p#p P https://m.edsoo.ru/d3alfe30
3a1ay i
[IpsamoyronbHas cucreMa |
24 KOOpPAHMHAT B IIPOCTPAHCTBE. bubmmorexa ITOK '
Koopmounats! BexTopa. [Ipocreiiime https://m.edsoo.ru/48db7058
3a/1ay¥ B KOOpAHHATaX
25 VYron Mexay BeKTOpaMH. Bu6morexa IIOK
CkalsipHO€ IPOM3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brraucnenue yriioB Mexmy bubnuorexa [JOK .
OPSAMEBIMH M IUIOCKOCTSIMHA https://m.edsoo.ru/8efbe78e |




KontponbHast paboTa 1o reme

butmorexa [JOK

27 RN, S e 4 https://m.edsoo.ru/77¢22fc5
npocTtpaHcTee” i !
| ITosTOpenue, 0600IIEHHE U | |
! )8 cucTeMaru3anus 3HaHuM. OCHOBHEIE 1 | | bubmuorexa [JOK :
¢burypsl, GakThl, TEOPEMBI Kypca i . https://m.edsoo.ru/1780ba5d ‘
; IAaHUMETPHHU | -
i ITosTOopenue, 0600ICHHE U 1| ‘
| 29 cucremaTu3anus 3Hanni. OCHOBHBIE 1 ! | bubnuorexa IIOK
dburypsl, GpaxTel, TEOPEMBI Kypca i | https://m.edsoo.ru/078cd184
IJIAHUMETPHH | i
[ToBropenue, o6o0ImeHNE K | |
30 cHCTEeMaTH3allus 3HaHU|. 3a1auu 1 : bubmuorexa IIOK
IUTAaHUMETPHU M METOJIBI MX https://m.edsoo.ru/7491efe0
i peLIeHUsE
| [ToBTOopenue, 06obImenne 1 i
a1 CHCTEMaTH3alus 3HaHuM. 3agaun 1 | bubmorexa [JOK
| TUTAHUMETPHH U METOIBI HX J https://m.edsoo.ru/4dffda97
i peresus ,'
| [ToBTOpenue, ob6obmenue u I!
: 39 cucremMaTu3alys 3Hanui, OCHOBHEIE 1 Bubmuorexa IIOK
’ Gurypsl, haxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEepPeOMETpHHU
33 Hrorosas KoHTposbHas pabota 1 f::iﬂ;?:;;ggﬁcz AdEed
34 [ToBTOopenue, o6ob1IEHNE U I | bubmuorexa LIOK |
CHCTEeMaTH3allusg 3HaHuH | https://m.edsoo.ru/f465d10e |
OBIIEE KOJIMYECTBO YACOB I1O 14 '

[IPOI'PAMME




