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HNOACHUTEJBHASA 3AITUCKA

PaGouas mporpamma yuebHoro kypca «l'eomeTpus» 6a3oBoro ypoBHs mist odyuatomuxes 10 —11
KJIaccoB paszpaboraHa Ha ocHOBe DenepaibHOTO TOCYIAPCTBEHHOIO 0OO0pa30BaTEIBHOIO CTaHAAPTa
cpeaHero odmero oO0pazoBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHMI, MPEIBSIBISIEMBIX K
MaTeMaTH4YeCKOMY O0pa30BaHUIO, M TPAIUIMN poccHiickoro oOpa3oBaHus. Peanm3armsi mporpammbl
o0ecrieynBaeT OBIIAJICHUE KIFOYEBBIMI KOMIIETCHIUSIMH, COCTABIISIOIIMMHI OCHOBY JIJISl CAMOPA3BUTHS U
HETPEPBIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIHLHOTO
Pa3BUTHS TMYHOCTH OOYUAOLIUXCSL.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHoCTh y4eOHOTO Kypca T€OMETPHH Ha YPOBHE CPEIAHEro o0IIero oopazoBaHus 00yCIOBICHA
MPaKTUYECKOH 3HAYUMOCTHIO METANPEJAMETHBIX U MPEIMETHBIX Pe3ylbTaTOB OOyueHUS €OMETPUM B
HalpaBJICHUHW  JIMYHOCTHOTO  pPa3BUTHS  oOydarommxcsi,  GopMHupoBaHUS  (YHKIHOHAIbHON
MaTeMaTH4YeCKOH IPaMOTHOCTH, M3Yy4EHHUS JPYTUX y4eOHBIX AMCUMILIMH. Pa3zButue y oOyuaroumiuxcs
MPaBWIbHBIX MPEACTABIEHUNH O CYIIHOCTH U IPOUCXOXKICHUM TE€OMETPUYECKHX aOCTpaKiuii,
COOTHOULIEHUH PEAJBbHOIO M HICAIBHOTO, XAPAKTEPE OTPAKECHHSI MATEMATHYECKON HAYKOM SIBICHUN M
MIPOLIECCOB PEAJIbHOTO MHpa, MECT€ TE€OMETPUM B CHCTEME€ HAayK U pOJIM MaTeMaTHUYecKOTo
MOJENUPOBAaHUS B HAyYHOM IIO3HAHMM W B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHHIO HAYyYHOTO
MHPOBO33PEHHUS yUAIIUXCs, a TAKXKE KaueCTB MBILUIEHUS, HEOOXOAUMBIX JJIs a1allTallud B COBPEMEHHOM
oOmiecTse.

I'eometpus sBiseTcs oHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CpeAHEro oluiero oOpa3zoBaHus,
TaK Kak 00ecreyrBaeT BO3MOKHOCTh U3YYE€HHSI KaK TUCIUIUINH €CTeCTBEHHO-HAYYHON HANPaBICHHOCTH,
TaK ¥ TYMaHUTapHOM.

Jlornueckoe MblIIICHHE, (PopMUpyeMOe NpU H3yYEHHH OOYJYarOIIMMHUCS MOHSATUHHBIX OCHOB
re€OMETPUH U MOCTPOCHUH LIETIOUKH JJOTMUECKUX YTBEPKICHUHN B X0J1€ PEIIeHUs TEOMETPUYECKUX 3a/1a4,
YMEHHUE BBIJBUTATh U ONPOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO HCIOJb3YIOTCS NMPH PEIIEHUH 3a1ad
€CTECTBEHHO-HAYYHOT'0 LIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpHEHTHPOBAThCA B IPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pOJIb BO BCEX 0O0IACTAX
NeATeNbHOCTH YenaoBeka. OprueHTalus 4eloBeka BO BpEMEHU U IPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE
€ro COLMAIBbHOTO OBITUS, (pOpMa OTPa)KEHUs OKPYKAIOLIEr0 MHUpa, YCIOBHE YCHEIIHOIO MO3HAHUS U
aKTHMBHOIO IpeoOpa3oBaHus JieiicTBUTeNbHOCTH. OnepupoBaHHE IPOCTPAHCTBEHHBIMU 0OOpa3aMu
0o0BbeIMHSET pa3Hble BUIbl Y4€OHON U TPYIOBOM JNEATENBbHOCTH, ABISAETCS OJHUM U3 IPOPECCHOHATIBHO
BAXKHBIX KauecTB, MOATOMY akTyajbHa 3ajadya (OpMHpOBAaHUSA y O0YyJaroIUXCs MPOCTPAHCTBEHHOTO
MBIIUIEHUS KaK Pa3HOBUIHOCTH 0OPa3HOrO MBIIUIEHUS] — CYLIECTBEHHOIO KOMIIOHEHTA B OJTOTOBKE K
IIPAKTUYECKOHN AEATEIILHOCTU 10 MHOTUM HallpaBJICHUSM.

Ilenbp ocBoeHMs mporpaMMsel ydeOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE OOydYEHMs —
o0mieoOpa3oBarenbHOE U OOMIEKYIbTYPHOE PA3BUTHE 00yUYaIOLIMXCs yepe3 obecreueHre BO3MOXKHOCTH
IPUOOPETEHUS U UCTIOJIb30BAHUS CUCTEMAaTUYECKUX T€OMETPHUECKUX 3HAHUH U IeHCTBHM, crieliupuyIHbIX
reOMETPUH, BOBMOKHOCTH YCIELIHOTO MPOJOJKEHHs 00pa30BaHMs 10 CIIEHUAIBHOCTSAM, HE CBA3aHHBIM
C NMPHUKIIAJHBIM HCII0JIb30BAaHUEM T'€OMETPHH.

[Iporpamma mo reomeTpuu Ha 06a30BOM YpOBHE IpeAHa3HadeHa A OOYy4aroLIUXCs CpeaHen
IIKOJIbI, HE MCIIBITHIBABILINX 3HAUUTENBHBIX 3aTPYAHEHUI Ha YpOBHE OCHOBHOIO OOIIEro o0pa3oBaHusl.
Taxum o6pazom, oOy4aromirecs Ha 0a30BOM YPOBHE JOJKHbBI OCBOUTH O0II[E MaTEeMAaTHYECKUE YMEHMUS,
CBsI3aHHBIE CO CHenn(UKOI TeOMEeTpUH 1 HEOOXOUMBbIE IS )KU3HU B COBpeMEHHOM oo1iectBe. Kpome
3TOT0, OHU UMEIOT BO3MOXKHOCTh M3YUUTh F€OMETpUI0 OoJiee TTy0OoKO, eClii B JalbHEeHIIIeM BO3HUKHET
HE00X0AUMOCTh B T€OMETPUUYECKHX 3HAHUAX B MPO(HECCHOHAIBHOM AEATENbHOCTH.

JlocTiKeHHe 11eJIH OCBOEHUS MPOrpaMMBbl 00ECIIeUNBAETCS PellIeHHEM COOTBETCTBYIOIIUX 3a1au.
[TpuopureTHpIMH 3afayamMu ocBoeHHsI Kypca «I'eomerpum» Ha 6Ga3oBoMm ypoBHe B 10—11 kmaccax
SIBJISIFOTCSL:
¢dbopMupoBaHUE NPEACTABICHUS O TI'EOMETPUM KaK 4YacTH MHUPOBOM KyJIbTYpbl M OCO3HaHUE €€
B3aUMOCBSI3HU C OKPYXAIOLUIUM MUPOM;



dbopMHpOBaHHE TMPEACTABICHUS O MHOTOTPAaHHUKAX H TelaX BpAIICHUS Kak O BaXHEHIIUX
MaTeMaTHYE€CKUX MOJIENSIX, MTO3BOJISIONIUX ONMKUCHIBATh U U3y4aTh Pa3HbIE SIBJICHUS OKPYXKAIOIIETO MUPA;
(dhopMHUpOBaHHE YMEHHS PACIO3HABATh HA YEpTEk,aX, MOJACISAX M B pPeaJIbHOM MHUPE MHOTOTPAHHHUKH U
TeJa BpalleHUs;

OBJIaJICHUE METOaMHU PEIICHUS 33724 Ha TIOCTPOCHUS Ha M300PaKEHUSX MPOCTPAHCTBEHHBIX (DUTYD;
(hopMHpOBaHHE YMECHHSI OTIEPUPOBATH OCHOBHBIMH TIOHATHUSMUA O MHOTOTPAaHHHUKAX W TEJIaX BPAIICHUS U
WX OCHOBHBIMH CBOWCTBAMU;

OBJIQJICHUE AITOPUTMAMHU PEIICHUsS OCHOBHBIX THIIOB 3a1ad; (OPMUPOBAHWE YMCHHS IPOBOIHUTH
HECJIOXKHBIE JIOKA3aTeJIbHbIE PACCYKICHHUS B XOJI€ PELIECHUS CTEPEOMETPUUYECKUX 3a7ad U 3a4ad C
MIPAKTUYECKUM COJIEP)KaHUEM;

pa3BUTHE WHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH OOyJarommXcsi, IT03HABATEIHLHOM
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS;

dbopmupoBaHre (QYHKIIMOHAIHHOW TPAMOTHOCTH, PEJICBAHTHOM T'E€OMETPUM: YMEHHUE Paclo3HaBaTh
MPOSIBJICHUSI TEOMETPUYECKUX TOHATHUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX KU3HEHHBIX
CUTyallMsIX ¥ TPU U3YUYCHHH JPYTUX YYEOHBIX TIPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYTUPOBATh UX Ha SA3BIKE TEOMETPUM M CO3/1aBaTh T'€OMETPUUYECKUE MOJIENH,
MIPUMEHSATh OCBOCHHBIN T€OMETPUYECKUI ammapar Jjsl PelIieHHs] MPaKTHKO-OPUEHTUPOBAHHBIX 3aj1ad,
WHTEPIPETUPOBATH U OIEHNUBAThH MOJTYIECHHBIE PE3YyIbTaTHI.

OTAMUTEeIbHONM 0COOEHHOCTHIO TTPOTPAMMBI SBJISIETCS] BKITIOUEHHE B KYPC CTEPEOMETPHH B Hadaje
€ro M3y4eHHUs 3aJad, pelIaeMbIX Ha ypOBHE HMHTYUTHUBHOTO TO3HAHUS, W OMpPENEIEHHBIM 00pazoM
OopraHu3oBaHHas padoTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO W MPOCTPAHCTBEHHOTO
MBIIIUICHUS, CTUMYJIUPYET MPOTEKaHWE HWHTYUTHUBHBIX IPOIECCOB, MOTHUBHUPYET K JalIbHEHIIEMY
U3YYEHHUIO MpEeMETA.

[Ipenmnourenne oTHAETCS HATIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4EHHS, TO €CTh TEOPETUUECKHE
3HaHMUSI UMEIOT B CBOEW OCHOBE UYBCTBEHHOCTb MPEIMETHO-NPAKTUYECKOW NesTeNbHOCTH. Pa3zButue
MIPOCTPAHCTBEHHBIX MPEICTABICHUN Y yUalIUXcs B Kypce CTEPEOMETPUH MPOBOJUTCS 3a CUET pPeLICHUs
3a/lad Ha CO3JIaHUE MPOCTPAHCTBEHHBIX OOpa30B M 3a7ay Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obOpazamu. Coznmanue oOpas3a MPOBOAMUTCA C OMOPOM Ha HATJSJHOCTH, a ONEPUPOBAHHE 00pa3oM — B
YCIIOBHUSAX OTBJICUEHHUS OT HATJIATHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COJEepHKAHUSI.

OcHOBHBIE cojaepkaTeabHble JIMHUU Kypca «l'eomeTpun» B 10—11 knaccax: «MHOrorpaHHUKN,
«[IpsiMple W TMJOCKOCTH B TpocTpaHcTBe», «Tema BpameHus», «BekToppl M KOOpAMHATHI B
npoctpaHcTBe». GopMUPOBAHKE JIOTUYECKUX YMEHUHN pacrpeensieTcsi He TOJIbKO MO COJepKATEIbHBIM
JUHUSAM, HO U 110 ToAaM 00ydeHHUs Ha YPOBHE CPEAHEro 0011ero oopa3oBaHusl.

Copep:xanrie oOpa3oBaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS paboueii
MPOrpaMMBbl, PpacHpelel€HHbBIM M0 TrojJaM OOy4YeHHs, CTPYKTYpUPOBAaHO TakKUM 0O0pa3oM, 4YTOObI
OBJIaJICHUE TEOMETPHUUECKUMU TOHATUSMHU U HAaBBIKAMU OCYILECTBISUIOCH TIOCIEIOBATENbHO H
MOCTYNATENbHO, C COOMIOIGHHEM MPUHIIUIA MPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CUCTEMY F€OMETPUYECKUX MPEJICTaBICHUI 00yJaromuxcs, pacupss u yrayomss e€, o0paszys
MIPOYHBIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha usyuyenue reomerpun orBoautcs 2 yaca B Hezedto B 10 knacce u 1 yac B Hepento B 11 knacce,
BCEro 3a JiBa roja o0ydeHus - 102 yueGHbIX Haca.

COILEPXKXAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsimble U JIOCKOCTH B POCTPAHCTBE
OcHOBHBIEC TIOHATHS CTepeoMeTpuH. Toduka, mMpsMas, MIOCKOCTh, MpocTpaHCcTBO. [loHsATHE 00
AKCHOMAaTHUYE€CKOM MOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.
B3auMHoOe pacnonoxkeHue TMpsMbIX B MPOCTPAHCTBE: IEPECEKAIONINECs, MapauieJbHble U
CKpenuBaomuecs npsmele. [lapannenbHOCTh NPSIMBIX U MIIOCKOCTENW B MPOCTPAHCTBE: MapaljiesibHbIE
MpsIMbIE B POCTPAHCTBE; MAPAIETbHOCTh TPEX MPAMBIX; TAPALIEIBHOCTh MPSMOM U MIOCKOCTH. YTJIbI



C COHAIPAaBJIECHHBIMU CTOPOHAMMU; YT'OJI MEKTy IPSIMBIMU B IIpOCTpaHcTBe. [lapaiienbHOCTh IIIOCKOCTE!:
napajulesibHble IUIOCKOCTH; CBOMCTBA MNapajuleNbHBIX IulOocKocTel. I[Ipocreiinme mnpocTpaHCTBEHHbIE
(GUryphl Ha TIOCKOCTH: TETPAdIp, KyO, mapajuieJenuIe]]; IOCTPOCHUE CEUCHUH.

[lepneHIUKyYIApHOCTh NPSMOM M IUIOCKOCTU: MEPIEHIUKYJSPHBIE IpPsIMbIE B IPOCTPAHCTBE,
IIpsIMblE NapaJuIeIbHbIE U MEPIEHIUKYIISAPHBIE K TUIOCKOCTH, IPU3HAK MEPIEHANKYISIPHOCTH MPSIMON U
IJIOCKOCTH, TEOpEMa O NPSAMOM MEPHEHAUKYISIPHON IJIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YroJl MEXIY
IIPSIMOM M IIOCKOCTBIO; JBYI'PAHHBIA YroJl, JIMHEWHBIM yroJ AByrpaHHoro yria. llepnenmukynsp u
HAKJIOHHbBIE: PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHME OT MPSAMOM JI0 IJIOCKOCTH, MPOEKIHS
¢burypel Ha TUIOCKOCTh. llepHeHIUKYISPHOCTh IJIOCKOCTEH: MPHU3HAK NEPHEHIUKYISIPHOCTH IBYX
mrockocreil. Teopema 0 TpEX NEeprEeHIUKYIIAPaAX.

MHOrorpaHHHMKHU

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAaHHMKA, BBINYKJIbIE WU HEBBIMYKJIbIE
MHOTOTpaHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3Ma: N-yroapHas npusMa; rpaHu U OCHOBAHUS IPU3MBIL;
npsiMasi M HaKJIOHHAas Mpu3Mbl; OOKOBas M IOJIHAs IOBEPXHOCTh Mpu3Mbl. llapannenenunen,
MpsIMOYTOJIbHBIA TapajuleNienune] U ero cBoicTBa. I[lupamupga: N-yrojibHas NUpaMuja, TpaHU U
OCHOBaHUE MMUpaMHu/ibl; 00KOBas U MOJIHASI IOBEPXHOCTh MMPaMU/Ibl; IPABUIIbHAS U yCeUEHHAs TUpaMHIa.
DneMeHTHI TPU3MBbI U upaMubl. [IpaBuiibHbIE MHOTOIPaHHUKHU: MIOHSATHE IPABUJILHOTO MHOTOTPaHHHUKA;
MpaBWJIbHAS MpU3Ma M MpaBWIbHAs MUpPaMUAa; MpaBUJIbHAS TPEYrojibHas MUpaMula W MPaBUIIbHBIN
TeTpasap; Kyo. IlpencraBieHne o MpaBUIBLHBIX MHOTOTPaHHHMKAX: OKTAa’Jp, AOACKA’dp U HMKOCadp.
CeueHus MpU3MBI U TUPAMU/IBI.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEILHO TOYKH, MPSMOM, MIOCKOCTH. DJIEMEHTHI
CUMMETpPUHU B MUPAMUIaX, apasieienurnenax, IpaBUIbHbBIX MHOTOTpaHHHUKAX.

Brruncienue »I€MEHTOB MHOTOTPAHHHKOB: pE&Opa, auaroHanu, yriasl. [lmomans OokoBOM
MMOBEPXHOCTH W TIOJHOW TMOBEPXHOCTHU MPSMOM MPHU3MBI, TUIONIAAh OCHOBAaHWMN, TeopeMa O OOKOBOM
MMOBEPXHOCTH TIPsAMOM mpu3Mbl. [lnomans OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH MPaBUIBLHOM
NUpaMHIbl, TeopeMa O Iuiomanu ycedéHHoi nupamuibl. [lonstHe 00 006BEMe. OOBEM mUpaMuibl,
MIPU3MBI.

[Topo6Hble Tena B mpoctpaHcTBe. COOTHOLIEHUSI MEXAY IUIOUIAAIMHU MOBEPXHOCTEH, 00BbEMamMu
MOI0OHBIX TEI.

11 KJIIACC

Tena ppamenust

[lunuaapuyeckas  MOBEPXHOCTb,  OOpasylomue  [UIMHAPHYECKOH  TOBEPXHOCTH,  OCh
ITHHIPUYIECKO moBepxHOCTH. Lnnmuap: ocHOBaHMs M OOKOBas MOBEPXHOCTh, 0Opasyromias 1 OCh;
uIona b OOKOBOW M MOJHOM MOBEPXHOCTH.

Konnyeckasi moBepXHOCTb, 00pa3yronre KOHNYECKOH MOBEPXHOCTH, OCh M BepIINHA KOHUYECKOH
noBepxHocTd. KoHyc: OcCHOBaHHME W BeplinHa, oOpasymoomias W OCh; IUIOIAAb OOKOBOM M MOJHOM
MIOBEPXHOCTHU. Y CeUEHHBINH KOHYC: 00pa3yIolie U BbICOTa; OCHOBaHMS U OOKOBasl IOBEPXHOCTb.

Cdoepa u map: ueHTp, paguyc, IMaMeTp; II0NIa b NOBEpXHOCTH cepbl. Bzaumuoe pacmonoxenne
cdepbl 1 IIIOCKOCTH; KacaTeIbHas INIOCKOCTH K cepe; IIomanb chepsl.

N300paxkenue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka HuimHApa U KOHyca.

KomOuHanmm Ten BpallleHuss ¥ MHOTOIPAaHHMKOB. MHOTOI'paHHHMK, ONMHUCAHHBIN OKOJIO cdepsl;
cdepa, BMcaHHasi B MHOTOI'PaHHUK, WM TEJIO BPAILICHHS.

[Tonsitue 06 o6véMe. OcHOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSAMOYrOJIBLHOTO
napajienenunesa u ciueacTsus u3 He€. O6bEM nunmuHapa, Konyca. O0bEM M1apa U miomaab chepsl.

ITonoOHble Tena B mpocTpaHcTBe. COOTHOIIEHUST MEXIY IJIOLIAIIMU OBEPXHOCTEH, 00bEMamu
M0I00HBIX TeN.

Ceuenus mmuHApa (MapajuielbHO M MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca (MapajulieibHOe
OCHOBAHMIO U MPOXO/IAIIEe Yepe3 BEPIINHY), CEUSHHUs 1Iapa.

BexTopsl 1 KOOPAMHATHI B NPOCTPAHCTBE

Bekrop Ha miiockocTH U B ipocTpancTBe. ClI0kKeHne U BBIYMTaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha uucno. Pa3noxenue BekTopa mo TpéM HEKOMILIaHApHBIM BekTopam. [IpaBuiio mapannenenunena.



Pemrenne 3ama4, CBA3aHHBIX C IPUMEHEHUEM IIPABUII IEHCTBUM ¢ BeKTopamu. IIpsMoyroiibHas cucrema
KoopauHatr B npocrpancTBe. Koopaunate!l BekTopa. [IpocTeiiime 3a1aun B KOOpAMHATAX. YTOJI MEXAY
BekTOpamu. CKaJIIpHOE ITPOU3BEIEHNE BEKTOPOB. BbIuKciieHne yrioB MeKy NPSMbIMU U IIJIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELICHUH FEOMETPUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yNbTaThl OCBOCHHUS MporpamMMbl ydeOHOoro mpeamera «MaTeMaThkKa
XapaKTEPU3YIOTCS:

I'paknanckoe BocniMTaHue:

C(OPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIMH OOYyUJAIOMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHMCKOro OO0IIecTBa, MPEACTABIEHUEM O MaTEeMaTHMYECKUX OCHOBAX (DYHKIMOHHPOBAHUS
Pa3IMYHbIX CTPYKTYP, SBJICHUH, TPOLEAYp I'PaXAaHCKOTO 0011ecTBa (BBIOOPHI, ONIPOCHI U IIp.), YMEHUEM
B3aMMO/IEHICTBOBATh C COLMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHM € UX (QDYHKIIUSIMU U HA3HAUYECHUEM.

IIarpuoTHyeckoe BOCIUTAHHUE:

c(OPMUPOBAHHOCTBIO POCCUNUCKON TIpaKIAHCKOW MJIEHTUYHOCTH, YBaXXEHHS K IMPOLUIOMY U
HACTOSIEMY POCCHICKOM MaTeMaTUKH, [ICHHOCTHBIM OTHOLIEHHWEM K JOCTHXEHUSM POCCUMCKHAX
MAaTE€MaTUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, K UCHOJIb30BAHUIO 3TUX JOCTUKEHHUN B APYrUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHEM JYyXOBHBIX IIEHHOCTEH POCCHUHCKOTr0o Hapoja; cOpMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHHUs, ITUYECKOTO MOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHHEM JOCTHKECHUW HayKH U
NeSITeNIbHOCTBhIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYayILEro.

JcTeTHYeCKOe BOCIIUTAHHE:

JCTETUYECKUM OTHOIIEHHUEM K MHPY, BKIIOYas 3CTETHKY MaTEMaTHYECKHUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJay, pEIIeHUuH, pacCyKICHHI; BOCHPUUMYHBOCTBIO K MaTEMaTHYECKUM AacleKTaM
pa3INYHBIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHUSI NPUMEHATh MaTeMaTHYeCKHe 3HAHUS B MHTEpecax 3I0pPOBOTO U
6e30macHOro 00pasa >KU3HHU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTAHUE,
cOaaHCUpPOBAHHBIA PEXUM 3aHITUNA W OTIbIXa, peryispHas (u3nyeckask aKkTUBHOCTH); (PU3UUECKOTO
COBEPILEHCTBOBAHUS, IIPU 3aHATUAX CHOPTUBHO-03JOPOBUTEIIBHOM JEATENBHOCTHIO.

TpynoBoe BocnuTaHue:

TFOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOJIOOMS; UHTEPECOM K pa3iIMyYHbIM chepam
npodeccuOHaAIbHON JIeSTEIbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW M €€ MNPUJIOKEHUSIMU, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyayiiel mpodeccud W peanu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO M CaMOOOpa30BaHHUIO Ha
MPOTSHKEHUM BCEW JKU3HU; TOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PELICHUM MPAKTUYECKHX 3a/aad
MAaTeMaTH4ECKON HApaBICHHOCTH.

JKO0JI0THYeCKOe BOCIIUTAHHE:

cOpPMUPOBAHHOCTHIO ~ DKOJIOTHYECKOW  KYIbTYphl, TOHMMAaHUEM BIUSHUSA  COLHUAIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHOMN U COIMATIBLHOM Cpefibl, 0CO3HAHNUEM TTI00aJIbHOTO
XapakTepa HSKOJIOTHYECKUX MpoOjeM; OpHeHTalMed Ha NpPUMEHEHHE MaTeMaTHYeCKUX 3HaHMU [Uis
peleHus 3a1a4 B 00JacTH OKpYXKarolled cpesibl, MIIAHUPOBAHUS MOCTYIKOB M OILIEHKH MX BO3MOKHBIX
MIOCJIECTBUH JUISl OKpYXKAIOIIEH Cpenbl.

IleHHOCTH HAYYHOI' O MO3HAHMSA:

C(OPMHUPOBAHHOCTBIO MHMPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKd U OOIECTBEHHOH MPaKTHKH, NOHMMAaHUEM MaTeMaTHMYeCKOW HayKu Kak cqepbl YeTOBEUecKOM
NEeSTENbHOCTH, ATANOB €€ Pa3BUTUS U 3HAYUMOCTH I PA3BUTHUS LUBUIIU3AIMH; OBIAJACHUEM S3BIKOM
MaTeMaTUKd M MAaTeMaTH4eCKOM KyJIbTypOH Kak CpeJCTBOM T[O3HAHUS MHPA; TOTOBHOCTHIO
OCYLIECTBJIATDH MPOCKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCTD HHIUBUYAIILHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaqMeTHble pPe3yNbTaThl OCBOCHHUS IPOrpaMMbl ydeOHOro mpeaMera «MaTeMmaTuka
XapaKTEePU3YIOTCSl OBJIAJICHUEM YHUBEPCAIbHBIMU HOZHAGAMEIbHBIMU OCLiCEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUICIBUAMU, YHUBEPCATbHBIMU PEYIAMUBHBIMU OUCHEUAMU.

1) Vuueepcanvuvie noznasamensusie oeiicmeus,  obecneyusarom — opmuposanue  0A308bIX
KOCHUMUBHLIX NPOYecco8 o0yuarnwuxcs (0ceoeHue Mmemooo8 NOZHAHUSA OKPYICAIOuWe20 Mupa;
npuMeHeHue 102UYecKUX, UCCIe008amenbCKux onepayull, ymMeHui pabomams ¢ ungopmayuei).

Ba3oBble 1ornyeckue geiicTBus
BBISBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE IIPU3HAKM MaTEMATUYECKUX OOBEKTOB, IOHATHUH,
OTHOWICHUH MEXKIY TMOHATHAMH; (OPMYIMPOBATH  OMNpEICNICHUs] TOHATWH; YCTaHABJIHMBAThH
CYIIECTBEHHBI TpPU3HAK KIACCU(PUKAIMHM, OCHOBAHUS IS OOOOWICHWS W CpaBHEHHS, KPUTEPUU
MIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POpMYIHpOBaTh U NMPEOOPa30BHIBATh CYKICHMS: YTBEPAUTEIbHbIE U OTPULIATENIbHBIE,
€IMHUYHbIE, YACTHBIE U OOLINE; YCIOBHBIE;

BBISIBJISITh MaTEMaTHYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTUBOpEYHs B (aKTax, JIaHHBIX,
HaOMIOJICHUSIX W YTBEP)KIACHUSX; TpeylaraTb KPUTEPUU JUISI BBISBICHHUS 3aKOHOMEPHOCTEW U
MIPOTUBOPEUNI;

JieNlaTh BBIBOJIbI C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUEHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTHU;

MPOBOJUTH CAMOCTOATENBHO JOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUU (IpsiMble U OT
MIPOTUBHOT0), BBICTpanBaTh apryMEHTAIUIO, MPUBOAUTH NMPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH
cOOCTBEHHBIE CYXICHUS U BHIBOIbI;

BBIOMpATh CHOCO0 pelieHns yueOHOU 3a/1auM (CpaBHUBATh HECKOJIBKO BapHUaHTOB PELICHMS], BIOMpPATh
HaunboJIee MOAXOJAIHUN C yYETOM CAMOCTOSITENILHO BBIJICIEHHBIX KDUTEPHUEB).

Ba3oBble nccienoBareJbCKHe JeHCTBUA:

UCIOJb30BaTh BOIPOCH KAaK HCCIENOBATEIbCKMM MHCTPYMEHT MO3HAHUA; (OPMYIUPOBATH BOMPOCHI,
¢bukcupyoue IpoTUBOpeyre, NpodaeMy, yCTaHaBINBAaTh HICKOMOE U JaHHOE, (POpMUPOBATh TUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3ULUIO, MHCHHUE;

IIPOBOJUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIECJOBAaHUE II0 YCTAaHOBJICHHUIO
0COOEHHOCTEM MaTeMaTHYeCKOro OObEKTa, SIBICHHUS, IPOLECCAa, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SIBIEHUSAMH, IIPOLIECCaMU;

CaMOCTOATENIHO (OPMYJIMPOBaTh 000OIIEHUS U BBIBOJIBI 110 PE3YJIbTaTaM IMPOBEAEHHOIO HAOIIOACHNU,
UCCIIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH IIOJIyUYEHHBIX PE3Y/IbTATOB, BEIBOJOB U 0000LIECHHI;
IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, @ TAK)KE BBIIBUTATH MPEATIOIO0KEHUSI O €r0 Pa3BUTUU
B HOBBIX YCJIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISABJIATE AeUUUTH UHPOPMALMY, TAHHBIX, HEOOXOIUMBIX Ul OTBETa Ha BOIPOC MU Ul PELICHUS
3a/1a4H;

BbIOMpAaTh MH(OPMALMIO U3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh, CHCTEMaTU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIMIO PA3IUUHBIX BUJIOB U ()OPM IPEJICTABICHMUS,

CTPYKTYpUPOBaTh HHPOPMALINIO, TPEJICTABIATH €€ B pa3IMYHbIX (POpMax, MIUTIOCTPUPOBATH I'PpaUUECcKy;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENBEHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvHbie KOMMYHUKAmMUGHbIE Oelicmeus, obecneyusaiom cpopmuposannocmo
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

O0menue:

BOCIPUHUMATh U (POPMYIHUPOBATH CY)KJIEHHS B COOTBETCTBUH C YCIOBHSMM U LIEISIMH OOILEHUS; SCHO,
TOYHO, 'PAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHUS B YCTHBIX M IMMCBbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS
10 XOJly pELICHU 3a/1a4l, KOMMEHTUPOBATh MOJYYEHHBIN PE3YyNbTaT;

B X0/I€ 00CYKJICHH 33/1aBaTh BOTIPOCHI 110 CYIIECTBY 00CYK1a€MOM TEMBI, TPOOJIEMBI, peraeMoii 3a1a4H,
BBICKA3bIBAaTh UJEH, HAICJICHHbIE HA IIOUCK PEILIEHUS; COMOCTABIATh CBOU CYXKJIEHHS C CYXKIECHUSAMU
JIPYruX yYaCTHUKOB JAMAIOra, OOHAPYKMBATh PAa3UYMe M CXOJICTBO IMO3UIMI; B KOPPEKTHOH (opme
(bopMynUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;



MPEJCTaBIATh PE3YNbTAThl PEIICHUS 3a]auu, SKCIICPUMEHTA, UCCIIEOBAHUS, IPOCKTA; CAMOCTOSTEILHO
BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YIETOM 3a/1a4 IPE3CHTAIlMH U 0COOCHHOCTE! ayAUTOPUH.

CoTpyannuecTBo:
MOHMMAaTh M HCMOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBUAYAJTbHOW PaOOTHI MPH PELICHUU
y4eOHBIX 3aj1a4; MPUHUMATH LEJIb COBMECTHOM JIEATEITLHOCTH, INIAHUPOBATH OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacrpenensTs BHABI PaldOT, NOTOBAPHBATHCS, OOCYXJATh TMPOLECC M PE3yabTaT pPadOTHI;
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH
Y4acTBOBATh B TPYIMOBBIX (Gopmax paboTsl (00CyXIeHHS, OOMEH MHEHHH, «MO3TOBBIE IITYPMBD» U
WHBIC); BBINOJHATH CBOIO 4YacTh pabOTHl W KOOPIMHHPOBATH CBOM JACHCTBUS C IPYrUMH YJICHAMHU
KOMaH/Ibl; OLIEHMBATh KA4eCTBO CBOETO BKJIAJa B OOIIMI POAYKT TIO KPUTEPHUSM, CHOPMYINPOBAHHBIM
YYaCTHHKAMH B3aHMO/ICHCTBHSL.

3) Vuusepcanvhoie pecynamuensie oeticmausi, obecneuusarom dopmuposanue  CMbICIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anus:
COCTaBJIATH TUIAH, AJITOPUTM PELICHUS 33]]a9H, BRIOUPATH CIIOCO0 pelIeHus ¢ y4ETOM HMEIOITUXCS
pecypcoB 1 COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUIA C
y4€TOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb:
BIIQJIETh HAaBBIKAMH ITO3HABATEIbHON pedUIeKCHH KaKk OCO3HAHMS COBEPIIAEMBIX JCUCTBUH W
MBICTIMTEIBHBIX MPOIECCOB, MX PE3yIbTAaTOB; BIAIETh CIIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS
mporiecca M pe3yiibTara pelieHus MaTeMaTHIeCKOr 3a/1a4H;
MPEIBUICTh TPYJHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEIICHWUU 3a/laud, BHOCUTh KOPPEKTHBHI B
NEATeTbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, MHAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEN;
OIICHUBATh COOTBETCTBHE pE3yJbTaTa LEAH U YCIOBHUSAM, OOBSICHATH HPUYUHBI JTOCTHXKEHUS WIH
HEJOCTHKEHHSI PE3YJIbTaTOB IE€ATEIbHOCTH, HAXOAUTh OLINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, TPsAMasi, IUIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPHUH U CIICICTBUS M3 HUX MPH PEIICHUH T€OMETPHUECKUX 3a/1a4.

OmnepupoBaTh MOHATUSAMHE: MAPATUICTBHOCTD U TIEPICHIUKYISIPHOCTD MPSMBIX H IJIOCKOCTEH.

KnaccugunuposaTh B3aMMHOE PACIIOIOKEHHUE PSIMBIX M IDIOCKOCTEH B TPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHE: JIBYTPAaHHBIH yroJl, FpaHu IBYrPaHHOTO yriia, peOpo ABYTPaHHOTO YIJia;
JMHEWHBIA YroJl IBYrPaHHOTO YIJia; TpalyCHasl Mepa JIBYTPaHHOTO yrJa.

OnepupoBaTh NOHATHSAME: MHOTOTPAHHHK, BBITYKJIbIH U HEBBITYKIIbI MHOTOTPAHHUK, JICMCHTBI
MHOTOI'paHHHKA, TPABUIIBHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIC BHUJBI MHOTOTPAHHUKOB (IUpaMHAa; TMPHU3Ma, MPSIMOYIOJIbHBIN
napajuiesienumnesn, Kyo).

KnaccugunupoBaTh MHOTOTpaHHHKH, BBIOMpAask OCHOBaHHS IS KiacCU(UKaUU (BBITYKIIbIC H
HEBBINYKIIBIC MHOTOTPAaHHUKH, TPAaBWIbHbIC MHOTOTPAHHUKH; TMPSIMbIE W HAKJIOHHBIC IPU3MBI,
napauieNenune/ibl).

OnepupoBaTh MOHATUSAMH: CEKYIIasl MIIOCKOCTh, CEYEeHHEe MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMUITBI TIOCTPOSHUS CEUECHUH, UCTIOIB3Yysl METO/I CIIEIOB.

CTpouTh ceueHuss MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBITIONHATh (BBIHOCHBIE) IIIOCKHE YEPTEXKH
U3 PUCYHKOB MPOCTBHIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXXKJIEHHUE TEOMETPHUYECKHMX BEIMYMH IO 00pas3laM WM alropuTMawm,
MIPUMEHSST U3BECTHBIE aHATUTUYECKIE METOJIbI MPH PEIICHUH CTAaHAAPTHBIX MaTeMaTHYEeCKHUX 3a7ay Ha
BBIYHCIICHUE PACCTOSHUN MEXTY IBYMS TOUYKAaMU, OT TOYKHU J0 MPSIMOM, OT TOYKH A0 TUIOCKOCTH, MEXK]TY
CKPEIHUBAOIIUMHUCS MPSIMBIMU.

Pematp 3amaun Ha HaXOXKJEHUE TEOMETPHUUYECKHUX BEIMYHH IO 00pa3laM WU ajJropuTMaM,
MIPUMEHSS] U3BECTHBIE aHATMTUYECKHE METOJIbI MPH PEIICHUH CTAHIAPTHBIX MAaTEeMaTHYECKUX 3a/a4 Ha



BBIYUCIICHUE YIVIOB MEXKJY CKPCIIMBAIOIIMMHUCS NPSAMBIMH, MEKIY INPSMON U IIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMHU, JBYTPaHHBIX YIJIOB.

Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEW MHOTOTPAHHUKOB (MpH3Ma, MUPaMUa) C
npuMeHeHreM (opMys; BBIYUCIATH COOTHOLICHHS MEXKAY IUIOLIAJIMU TOBEPXHOCTEH, 00BEMaMu
110100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh HNOHATUSAMU: CUMMETPHSI B MPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU;
HEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPBHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHPOPMALMUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTekKaX U PUCYHKAX.

[IpumensaTh reomeTpuyeckue QaxkThl IS PEIICHUs] CTEPEOMETPUUECKUX 3a/1ad, IPEIIO0JIaraonux
HECKOJIPKO IIaroB PEIICHUs, €CII YCIIOBUS IPUMEHEHUS 33/1aHbI B SIBHOW (hopMme.

[IpuMeHATH IpocTENUIINE MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBOIMTE MpUMEpPBl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B INPUPOJE WM KU3HHU, PACIO3HABATH
MIPOSIBJIEHUE 3aKOHOB I'€OMETPHUU B UCKYCCTBE.

[IpuMeHATH NOJydYEeHHBIE 3HAaHUS HA MIPAKTHUKE: aHAJTM3UPOBATh PEAIbHBIE CUTYAllUU U IIPUMEHSITH
M3YYEHHbIE TMOHATHUS B IpPOLECCe MOMCKAa PEUICHUs] MaTeMaTW4yecKu chOopMyIHpOBaHHON MPOOIEMBI,
MOJIEIMPOBATh pEaJbHbIE CUTYallUH Ha S3bIKE I€OMETPHM, HUCCIENO0BATh IOCTPOEHHBIE MOJEIHN C
WCIOJIb30BAHMEM TE€OMETPUYECKHX IMOHATHM W TeopeM, ammapara aiareOpbl; pemath NpaKTUYecKHe
3a/1auy, CBSA3aHHBIE C HAXO0K/ICHUEM I'€OMETPUYECKUX BEJTNYUH.

11 KJIACC

OnepupoBaTh NOHATHUAMHU: LMIUHAPUYECKAs TOBEPXHOCTh, OOpa3ywoollue UIUIUHAPHUUECKON
MOBEPXHOCTH; LUJIMHAP; KOHUYECKasi MOBEPXHOCTb, 00pa3yIolie KOHUYECKONW MOBEPXHOCTH, KOHYC;
chepudeckas MmoBepXHOCTb.

Pacmo3naBate Tena Bpamenust (MUIMHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI TIOJTYICHHUSI TEJT BpaIlCHUS.

KnaccudumupoBaTs B3auMHOE pacmoyioxkeHne chepsl v MI0CKOCTH.

OnepupoBaTh NOHATUIMU: IAPOBON CErMEHT, OCHOBAHHUE CETMEHTA, BBICOTA CETMEHTA; IapOBOM
CJIOM, OCHOBaHHE IAPOBOTO CJIOSI, BEICOTA IIAPOBOI0 CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00BbEMBI M IJIOMAAM TOBEPXHOCTEH TeNl BpallleHUS, TEOMETPHUYECKHX TeNl C
pUMeHEeHHeM (HOopMyIL.

OnepupoBaTh NOHSATUSIMH: MHOTOTPAaHHUK, BIHMCAaHHBIA B cepy M OMHCAHHBIN OKOJIO chepbl;
cdepa, BMcaHHasi B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BbIyncnsaTe COOTHOLICHHS MEKY TUIOMIAIIMU OBEPXHOCTEN 1 00bEMaMU OTOOHBIX Tell.

N3o00paxats u3ydaembie GUTYPHI OT PYKU U C IPUMEHEHUEM MTPOCTHIX YEPTEKHBIX UHCTPYMEHTOB.

BrInosiHATE (BRIHOCHBIC) TNIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUS Tell BpallleHUsI.

W3Bnekatb, MHTEPHpPETUPOBATH U NpeoOpa3oBbIBaTh HHPOPMAIHMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPEeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrInoHATE IEHCTBUS CI0KEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKEHHUSI BEKTOpA Ha YUCIIO,
OOBSCHATH, KAKUMHU CBOMCTBAMH OHH 00JIaatoT.

[TpuMeHsTh MpaBUIO MapasuieTenunena.

OnepupoBaTh MOHATHSAMH: JIEKapTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrol MEXIy BEKTOPAaMHU, CKAISIPHOE MPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBHI.

Haxonuth cymMmMy BEKTOpOB W TPOH3BEIACHHE BEKTOpa HAa YHUCIO, YTOJd MEXKIy BEKTOpamH,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBath MIOCKOCTh YPAaBHEHHEM B JIEKAPTOBON CHCTEME KOOPIUHAT.

[TpumensaTh TeOMeTpUUYecKUe GaKThl ISl PEIICHUS] CTEPEOMETPUYECKUX 3a/1a4, TIPEIOoIaratomnnx
HECKOJIBKO IIaroB PeIIeHus], €CITU YCIOBUS MPUMEHEHUS 3aJIaHbl B IBHOU Gopme.



Pemrats npocreiime reoMeTpuIecKre 3a1a4i Ha IPUMEHEHNUE BEKTOPHO -KOOPAUHATHOIO METOA.

Pemrats 3a1a4n Ha JOKA3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUN U HAX0KIEHUE FEOMETPUUECKUX
BEJIMYMH N0 o0OpaslaM WM aJrOpUTMaM, INPUMEHSS MU3BECTHBIE METOJbl IIPU PEUICHUHM CTaHAAPTHBIX
MaTeMaTHYECKUX 3a/1a4.

[IpuMeHATH IIpOCTENIINE IIPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBOUTE MpUMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B INPUPOJE WM KU3HH, PACIO3HABATh
IIPOSIBJIEHUE 3aKOHOB '€OMETPHUU B UCKYCCTBE.

[IpuMeHATH NOJy4YEHHBIE 3HAaHUS HA IIPAKTHUKE: aHAJIM3UPOBATh PEAIbHBIE CUTYAllUU U IPUMEHSTh
W3yYeHHBIC TOHATHS B NpOIECCE MOMCKA PEIICHHUS MaTeMaTH4ecKH CPOPMYTUPOBAHHOW MPOOIEMBI,
MOJIENIMPOBATh pEaJbHbIE CUTYallUH Ha S3bIKE I€OMETPHUM, MCCIEIOBaTh IIOCTPOCHHBIE MOJCIN C
HCIOJIb30BAHUEM TE€OMETPUYECKHX IOHATHUH W TeopeM, ammapara aiareOpbl; pemarh NpPaKTUYECKHe
3a/1auy, CBA3aHHBIE C HAXO0KICHHUEM I€OMETPUYECKUX BEJINYHH.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne|| HammeHoBaHHE pa3aesoB U TEM KommnuectBo gacos ‘ DIIeKTPOHHBIE
n/m [pOrpamMMBI Bcero|[KonTponbubie||[Ipaktnueckue (¢pposbie)
paGoTHI paGoTHI 00pa3zoBaTebHBIC
pecypcel
1 |BBeneHue B cTepeoMeTpHUIO 10 BBEIINTE Beeaute  |[[[]]
3HAUYCHHUE 3HAYECHUE
2 ||[IpsiMbIe ¥ TUIOCKOCTH B 12 1 seeaure  ||[[]]
npocTpancTse. [lapamiensHOCTh 3HAYCHHE
MPSAMBIX U IIOCKOCTEHN
3 ||[lepreHAUKYIAPHOCTH MPSAMBIX U 12 BBE/INTE seeaure  ||[[]]
IUIOCKOCTEH 3HAYCHHE 3HAYCHHE
4 ||Yrisl MKy IPSIMBIMH U 10 1 seeaure  ||[[]]
IUIOCKOCTSIMHU 3HAYCHHE
5 |IMHOrorpaHHHKH 11 1 seeaure  ||[[]]
3HAYCHHE
6 ||OO0BEMBI MHOTOTPAHHHKOB 9 1 seeaure  ||[[]]
3HAYCHHE
7 |[loBTOpeHue: ceueHus, pacCTosHus | 4 1 seeaure  ||[[]]
U YTJIBI 3HAYCHHE
‘Z[O6aBI/ITb CTPOKY
OBUIEE KOJIMYECTBO YACOBIIO || 68 5 0
[TPOTPAMME
11 KJIACC
Ne || HammeHoBaHuME pa3ziesioB U KosmuecTBo yacoB ‘ DnektpoHHbIe (UPPOBHIE)
n/m TEM MIPOTPAMMBI Beero|[Kortponsrsre|[Ipaxtiyeckue o0pasoBarebHbIE PECYpPChI
paboThI paboThI
1 ||Tena Bpamienus 12 BBEJIUTE seeaure  ||[[]]
3HAYCHHE 3HAYCHHE
2 ||O6BEmBI TEN 5 1 Beeaute  ||[[]]
3HAYCHHE
3 ||[BexTopbl M KOOPIUHATHI B 10 1 Beeaute  ||[[]]
IPOCTPAHCTBE 3HAYCHHE




Ne || HammeHoBaHue pa3aeinos u KosmmuecTBo yacos ‘ OnexrponHsie (TU(POBLIE)
/o TEM IIPOTrpaMMBbl Beero|[Kontponshsre|[Ipaktiyeckue 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
4 |TloBTOpenue, 0600mIEeHHE, 7 1 Beaute  |([[]]
cucreMarmu3sanus 3HAHUH 3HAa4YCHUC
‘I[0621BI/ITI) CTPOKY
OBLIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOI'PAMME

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KonunuecTBo yacos ‘ Hara DIIeKTPOHHBIE
n/m Beero|[Kontponbhbte| [Ipaktuueckue|13YI€HHs|  mupposbe
paGoTHl paGoTHI 00pazoBaTeNbHbIC
pecypcel
1 ||[[OcHOBHEIEC TOHATHS 1 BBEIINTE BBEIUTE Beeaute (|[[]]
CTEPEOMETPHUH: TOUKA, TIPAMAs, 3HAUEHHE 3HAYEHHE Jary
IUIOCKOCTD, IIPOCTPAHCTRBO.
[IpaBuna n3obpaxeHus Ha
PUCYHKaX: U300paKEeHUS
IIJIOCKOCTEH, MapauIeNIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3kal |
2 |[[TIousiTHst: IEpeceKaroIuecs 1 BBE/INTE BBE/IUTE Beeaute |[[]]
TUIOCKOCTH, MEPECEKAIOIINECs 3HAYCHHE 3HAYCHHE nary
npsMas U MIOCKOCTh | |
3 |[[TTousTHs: IEpeceKaromuecs 1 BBE/IUTE BBE/IUTE seeaute (|[[]]
IUIOCKOCTH, TEPECEKAIOIIHECS 3HAYCHHE 3HAYCHHE nary
npsMas v MIOCKOCTh | |
4 |[[3nakoMCTBO € 1 BBE/INTE BBE/IUTE Beeaute |[[]]
MHOTOTPaHHUKAMHU, H300pakeHue 3HAYCHHE 3HAYCHHE nary
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha
MPOEKIIMOHHBIX YepTekax] |
5 |[[HauanbHble cBeieHHs O KyOe U 1 BBEJINTE BBEJIUTE seeaute |[[]]
MUpaMHJIE, UX Pa3BEPTKHU U 3HAYCHHE 3HAYCHHE nary
moaenn. Ceuenus
MHOTOTI'PAHHUKOB] |
6 |/[[HauanbHble cBeieHHs O KyOe U 1 BBEJINTE BBEJIUTE seeaute |[[]]
MUpaMHJIE, KX Pa3BEPTKHU U 3HAYCHHE 3HAYCHHE nary
Mojenu. CeueHust
MHOTOTPaHHUKOB] |
7 |[[[TIonsiTrie 00 aKCHOMATHYECKOM 1 BBEJIUTE BBEJIUTE seeaute |[[]]
MOCTPOCHHUH CTEPEOMETPHUU: 3HAYCHHE 3HAYCHHE nary
AKCHOMBI CTEPEOMETPHH H
CJIE/ICTBUS U3 HUX] ]
8 |[[TIoHsiTHIE 00 aKCHOMATHYECKOM 1 BBC/IMTE BBC/INTE Beeaute |[[]]
MOCTPOCHHUH CTEPEOMETPHUU: 3HAYCHHE 3HAYCHHE nary




Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara ONEeKTPOHHBIE
n/n Beero|[Kontponshbre| [Ipaktuueckue|A3YIeHHA|  1dpoBEIe
paGoThHI paGOTHI 00pa3oBaTeIbHbIC
pecypchl
AKCHOMBI CTEPEOMETPHH U
CJIE/ICTBUS U3 HUX] ]

9 |[[TTonsiTHe 06 aKCHOMATHYECKOM 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
MOCTPOCHUH CTEPEOMETPHUH: 3HAYCHHE 3HAYCHHE nary
AKCHOMBI CTEPEOMETPHH H
CJIEJICTBUS U3 HUX] ]

10 ||[[TTorsiTHE 00 aKCHOMATHYECKOM 1 BBEIIUTE BBEJIUTE BBeaute |[[]]
MOCTPOCHHH CTEPEOMETPHUH: 3HAYCHHE 3HAYCHHE Jary
AKCHOMBI CTEPEOMETPHH
CJIEJICTBUS U3 HUX] ]

11 ||[[B3amMHOE pacroiosKeHHe 1 BBEIIUTE BBEJIUTE Beeaute |[[]]
HPSMBIX B TIPOCTPAHCTBE: 3HAUEHHE 3HAYCHHE nary
nepeceKaroIuecs, mapauiebHbe
U CKpellHBaroIuecs npsmoie] ]

12 ||[[TTapamuieTsHOCTh MPSIMBIX H 1 BBEJIUTE BBEJIUTE sBeaute |[[]]
TUIOCKOCTEH B MPOCTPAHCTBE: 3HAYCHHE 3HaYEeHUE Jary
napaJuiesbHbIE TPAMBIE B
MPOCTPAHCTBE; MAPaICIIbHOCTh
TPEX MPSMBIX | |

13 ||[[TTapamienbHOCTD IPSIMBIX H 1 BBE/INTE BBE/IUTE Beeaute |[[]]
IUTOCKOCTEH B MPOCTPAHCTBE: 3HAYCHHE 3HAYCHHE nary
[TapannensHOCTH NPSIMOM U
IUIOCKOCTH |

14 |[[[Yrisl ¢ coHampaBiIeHHBIMU 1 BBE/INTE BBE/INTE Beeaute |[[]]
CTOpOHaMHu| | 3HaA4YCHUE 3HaA4YECHUE Jary

15 ||[[Yron mex oy mpAMbIME B 1 BBE/INTE BBE/IUTE Beeaute |[[]]
pOCTpaHCTBE]] 3HAYCHHE 3HAYCHHE nary

16 ||[[Yron mex Iy mpAMBbIME B 1 BBE/INTE BBE/IUTE Beeaute |[[]]
pOCTpaHCTBE]] 3HAYCHHE 3HAYCHHE nary

17 ||[[TTapamienbHOCTD IIOCKOCTEN: 1 BBE/INTE BBEJIUTE seeaute |[[]]
napauiebHbIe TNIOCKOCTH] | 3HAYCHHE 3HAYCHHE nary

18 ||[[CBoticTBa mapauieIbHBIX 1 BBE/IUTE BBEJIUTE seeaute |[[]]
TJIOCKOCTEH || 3HAYEHUE 3HA4YCHUE JaTy

19 |[[[TIpocTeiimue mpocTpaHCTBeHHBIC|| 1 BBEJIUTE BBEJIUTE seeaute |[[]]
(buUrypbl Ha TIOCKOCTH: TETPadp, 3HAYCHHE 3HAYCHHE nary
Ky0, napannenenunen|]

20 |[[[TIocTpoeHue ceueHui | 1 BBE/IUTE BBEIIUTE seeaute (|[[]]

3HAYCHHE 3HAYCHHE nary

21 |[[TIocTpoeHue ceueHuit] | 1 BBE/IUTE BBEIIUTE seeaute (|[[]]

3HAYCHHE 3HAYCHHE nary

22 |[KontpoubHas paboTa 1mo Teme 1 1 BBE/IMTE Beeaute |[[]]
[["TIpsiMbIE U MIOCKOCTH B 3HA4YCHUE JaTy




Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara ONEeKTPOHHBIE
n/n Beero|[Kontponshbre| [Ipaktuueckue|A3YIeHHA|  1dpoBEIe
paGoThHI paGOTHI 00pa3oBaTeIbHbIC
pecypchl
npoctpancTse. [lapamiensHOCTh
MPSIMBIX U TJIOCKOCTEH "] ]

23 |[TTepieHmuKyIIpHOCTD TIpsiMoii 1 || 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
IUIOCKOCTH: TIEPIICHIUKYIISIPHBIC 3HAYCHHE 3HAYCHHE nary
MpsIMBIE B IIPOCTPaHCTBE] |

24 |[[TIpssmble mapauieIbHbIC U 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
MEPIEeHIUKYIIPHBIE K MJIOCKOCTH] ] 3HaQ4YCHHE 3HA4YCHHE JaTy

25 ||[[TTpssmbIe mapauieTbHbIC U 1 BBEIIUTE BBEJIUTE BBeaute |[[]]
MEPIEeHIUKYIIIPHBIE K MJIOCKOCTH] | 3HA4YCHHE 3HA4YCHHE JaTy

26 ||[[TTpu3Hak mepIeHIUKYIIPHOCTH 1 BBEIIUTE BBEJIUTE BBeaute |[[]]
MPSIMOM M TJIOCKOCTH] | 3HAYEHUE 3HAYEHUE Jlary

27 ||[[TTpu3Hak mepIeH UK YIIPHOCTH 1 BBEJIUTE BBEJIUTE sBeaute |[[]]
MPSIMOM M TJIOCKOCTH] | 3HAYEHUE 3HA4YEHUE Jary

28 |[[[Teopema o mpsiMoit 1 BBEIINTE BBEIINTE Beeaute (|[[]]
MEePIEeHIUKYIAPHOM MII0CKOCTH ] 3Ha4YCHHE 3HAYCHHE JaTy

29 |[[[Teopema o mpsiMoit 1 BBEIINTE BBEIUTE Beeaute (|[[]]
MEePIEHANKYIISIPHOH TIIOCKOCTH ] | 3HA4YEHUE 3HaA4YECHUE Jary

30 |[[Teopema o mpsimoii 1 BBE/INTE BBE/IUTE Beeaute |[[]]
MEePIECHANKYIISIPHOH MIIOCKOCTH ] | 3HaA4YECHUE 3HaA4YECHUE Jary

31 |[[TIeprieHaAUKYJISIp U HAKIIOHHBIE: 1 BBE/INTE BBE/IUTE seeaute |[[]]
PacCTOSHKE OT TOYKH JI0 3HAYCHHE 3HAYCHHE nary
IUIOCKOCTH, PACCTOSIHUE OT TPSAMOI
JI0 TIJIOCKOCTH |

32 |[[[TIeprieHaAUKYJISp U HAKIIOHHBIE: 1 BBE/INTE BBEJINTE Beeaute |[[]]
PacCTOsSHKUE OT TOYKH JI0 3HAYCHHE 3HAYCHHE nary
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOi
JI0 TIJIOCKOCTH |

33 |[[TTeprieHAUKYIISAP U HAKJIOHHBIC: 1 BBEJINTE BBEJIUTE seeaute |[[]]
PacCTOsSHKE OT TOYKH JI0 3HAYCHHE 3HAYCHHE nary
IUTOCKOCTH, PACCTOSHUE OT MPSAMOi
JI0 TIJIOCKOCTH |

34 |[[TTeprieHAUKYIIAP U HAKIOHHBIC: 1 BBEJINTE BBEJIUTE seeaute |[[]]
PacCTOSHKE OT TOYKH JI0 3HAYCHHE 3HAYCHHE nary
TUIOCKOCTH, PACCTOSIHUE OT TPSMOM
JI0 TUIOCKOCTH ||

35 |[[[Yru1Bl B IpOCTpaHCTBE: YTOJ 1 BBE/IUTE BBEIIUTE seeaute (|[[]]
MEX]Ty IPSIMOH U TUIOCKOCTBIO] | 3HAYCHHE 3HAYCHHE nary

36 |[[[[IByrpaHHbBIi yroJ, TMHEHHBIN 1 BBEJIUTE BBEJIUTE seeaute |[[]]
yroJI IBYTPaHHOTO yriia]] 3HAYCHHE 3HAYCHHE nary

37 |[[[ABYyrpaHHBII Yo, TMHEHHBII 1 BBC/IMTE BBE/IMTE Beeaute |[[]]
yroJl IBYTPaHHOTO yriia]] 3HAYCHHE 3HAYCHHE nary

38 |[[[TepieHIUKYIAPHOCTD 1 BBC/IUTE BBC/INTE Beeaute |[[]]
TUIOCKOCTEH: MPU3HAK 3HAYCHHE 3HAYCHHE nary




Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara ONEeKTPOHHBIE
n/n Beero|[Kontponshbre| [Ipaktuueckue|A3YIeHHA|  1dpoBEIe
paGoThHI paGOTHI 00pa3oBaTeIbHbIC
pecypchl
MEPICHAUKYIIPHOCTH BYX
TIOCKOCTEH ||

39 |[[[TeprieHIUKYIAPHOCTH 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
IUIOCKOCTEH: MPHU3HAK 3HAYCHHE 3HAYCHHE nary
MEPICHAUKYIIPHOCTH BYX
TIOCKOCTEH ||

40 |[[TTepneHAUKYISIPHOCTH 1 BBEIIUTE BBEJIUTE BBeaute |[[]]
TUIOCKOCTEH: MPHU3HAK 3HAYCHHE 3HAYCHHE Jary
MEPIEHAUKYIIPHOCTH IBYX
TTOCKOCTEH ||

41 |[[Teopema o Tpéx 1 BBEIIUTE BBEJIUTE Beeaute |[[]]
NeprneHIuKynsapax|| 3Ha4YCHHE 3HAYEHHE JaTy

42 |[[Teopema o Tpéx 1 BBEJIUTE BBEJIUTE sBeaute |[[]]
NeprneHIuKynsapax|| 3Ha4YCHHE 3HAYCHHE JaTy

43 |[[Teopema o Tpéx 1 BBEJIUTE BBEJIUTE BBeaute |[[]]
NeprneHuKynsapax|| 3Ha4YCHHE 3HAYCHHE JaTy

44 | KonTposbHas paboTa 1o TeMam 1 1 BBEJIUTE sBeaute |[[]]
[["IleprieHAUKYISIPHOCTD MPAMBIX 3HaA4YECHUE Jary
U mwiockocteil" u "Yriabsl Mexay
NPAMBIMU U TIOCKOCTIMU'" ]|

45 |[[TIousTHE MHOTOTPAaHHHKA, 1 BBE/INTE BBE/IUTE Beeaute |[[]]
OCHOBHBIE 3JICMEHTBI 3HAYCHHE 3HAYCHHE nary
MHOTOTPaHHHKA, BBITYKIIbIC U
HEBBINYKJIbIC MHOTOTPAHHHKH;
pa3BEPTKAa MHOTOTPAHHUKA] |

46 |[[TIpu3ma: n-yrojapHas Ipu3Ma; 1 BBE/INTE BBE/IUTE Beeaute |[[]]
IpaHy ¥ OCHOBAHUSI [TPU3MBI; 3HAYCHHE 3HAYCHHE nary
npsiMasi 1 HaKJIOHHAsS TIPU3MBbI;

OOKOBas ¥ MOJIHAS TIOBEPXHOCTh
MPU3MBI | |

47 |[[TTapamienenumesn, 1 BBE/INTE BBEJIUTE seeaute |[[]]
PSMOYTOJIbHBIH HapauIeIeHITe] 3HAYCHHE 3HAYCHHE nary
U €ro CBOMCTBA] ]

48 |[[TTupamuga: n-yroiabpHas 1 BBEJINTE BBEJIUTE seeaute |[[]]
MUpaMua, TPAaHU U OCHOBaHUE 3HAYCHHE 3HAYCHHE nary
MUpPaMUIbl; OOKOBAs U TOJTHAS
MOBEPXHOCTh TUPAMU/IBI;

MIpaBUJIbHAS U YCCUEHHAS
nupamual |

49 |[[TIpaBuIIbHBIE MHOTOTPAHHHUKH: 1 BBEJIUTE BBEJIUTE seeaute |[[]]
MOHSATHE MPABUILHOTO 3HAYCHHE 3HAYCHHE nary

MHOT'Or'paHHUKaA, [TPpaBUJIbHAA
Ipru3Ma 1 npaBuibHadg MApaMuaa,
IpaBHJIbHAas TPECYroJbHAA




Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara ONEeKTPOHHBIE
n/n Beero|[Kontponshbre| [Ipaktuueckue|A3YIeHHA|  1dpoBEIe
paGoThHI paGOTHI 00pa3oBaTeIbHbIC
pecypchl
MUpaMK/Ia U IPaBHIbHBIM
TeTpadap; Kyo]]

50 |[[[TIpencTaBiieHuE O IPABUIIBHBIX 1 BBE/INTE BBEIUTE Beeaute (|[[]]
MHOTOTPaHHHUKAX: OKTadIp, 3HAYCHHUE 3HAYCHHE nary
J0IeKadIp U UKocadap. ||

51 |[[[CummeTpus B IPOCTPAHCTBE: 1 BBEIUTE BBEIUTE Beeaute (|[[]]
CHMMETPHS OTHOCHTEIBHO TOYKH, 3HAUCHHUE 3HAUCHHUE nary
OPSAMO#, TUIOCKOCTH. DIIEMEHTHI
CHMMETPHH B IIMPAMHUJIAX,
napasuIesIeuIe1ax, MPaBIIbHBIX
MHOTOTpaHHUKaX] |

52 ||[[BeramcieHue 3JeMEHTOB 1 BBEJIUTE BBEJIUTE BBeaute |[[]]
MHOTOTPaHHHUKOB: pEOpa, 3HAYCHHE 3HAYCHHE nary
JUarOHAJ!, yIJIbl ||

53 |[[[TImomane 6oxoBo¥ moBepxHOCTH || 1 BBEIINTE BBEIUTE Beeaute (|[[]]
Y MTOJTHOW MTOBEPXHOCTHU MPSMOI 3HAYEHUE 3Ha4YeHUE Jary
MPU3MBI, TUIOIIAIb OCHOBaHHH,

TeopeMa 0 OOKOBOM MOBEPXHOCTH
NPSAMOU IPU3MBI ||

54 |[[TLmomaas 60koBOM oBepXHOCTH || 1 BBEIUTE BBEIUTE Beeaute |[[]]
U TIOBEPXHOCTH MPABUIIbHON 3HAYCHHE 3HAYCHHE nary
MUPaMHKIbI, TEOPEMa O IJIOIIAIN
OOKOBOM MOBEPXHOCTH YCECUEHHOM
MUPAMUIBI | |

55 ||[KonTpossHast paboTa 1o Teme 1 1 BBE/IUTE Beeaute |[[]]
[["Muororpanauku"]] 3HA4YECHUE Jary

56 |[[TIousitre 06 00BEME]] 1 BBE/INTE BBEJINTE Beeaute |[[]]

3HAYCHHE 3HAYCHHE nary

57 |[[O6béM mupamub] | 1 BBE/IUTE BBEJIUTE seeaute |[[]]

3HAYCHHE 3HAYCHHE nary

58 |[[[O06béM mupamub] | 1 BBE/IUTE BBEJIUTE seeaute |[[]]

3HAYCHHE 3HAYCHHE nary

59 |[[[O6BEM mupamub]| 1 BBE/IUTE BBEJIUTE seeaute |[[]]

3HAYCHHE 3HAYCHHE nary

60 |[[O0BéM mupamub] | 1 BBE/IUTE BBEIIUTE seeaute (|[[]]

3HAUCHHUE 3HAYCHHE nary

61 |[[O0BEM mpu3MBI ] | 1 BBE/IUTE BBEIIUTE seeaute (|[[]]

3HAUCHHUE 3HAYCHHE nary

62 |[[O0BEM mpu3MBI ] | 1 BBE/IUTE BBEIIUTE seeaute (|[[]]

3HAUCHHUE 3HAYCHHE nary

63 ||[[O0BéM mpu3MBI] | 1 BBEIIUTE BBEJIUTE BBeaute |[[]]

3HAUCHUE 3HAYCHHE nary




MMOBEPXHOCTH, OCh
UUJTMHIPUYECKON MOBEPXHOCTH] |

Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara ONEeKTPOHHBIE
n/n Beero|[Kontponshbre| [Ipaktuueckue|A3YIeHHA|  1dpoBEIe
paGoThHI paGOTHI 00pa3oBaTeIbHbIC
pecypchl
64 ||[KonTpospHast paboTa 1o teme 1 1 BBEIUTE Beeaute (|[[]]
[["O6BEMBI MHOTOTPAaHHHUKOB"]] 3HAYEHUE Jlary
65 |[[loBTOpEeHUE, 0000IICHHE 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
CHCTeMAaTH3allMsl 3HAHUA. 3HAYCHHE 3HAYCHHE nary
[[[TocTpoenue ceueHut B
MHOTOTpaHHUKeE] |
66 ||[ToBTOpeHue, 0600IIeHNE 1 BBEJINTE BBEIIUTE Beeaute (|[[]]
CHCTeMaTH3allMs 3HAHU. 3HAYCHHE 3HAYCHHE nary
[[Beruncienue paccTosiHUIA:
MEXKTy ABYMSI TOYKAMH, OT TOUKH
JI0 IPSIMOM, OT TOYKH J0
TUTOCKOCTH, MEXKTY
CKPEITUBAIOIIUMHUCS TIPSIMBIMH] |
67 |[ItoroBast KOHTpOJBHAS paboTa 1 1 BBEJIUTE sBeaute |[[]]
3HAYCHHE nary
68 |[loBTOpeHue, 00600IeHNE 1 BBEIINTE BBEIUTE Beeaute (|[[]]
CHCTeMAaTH3allNs 3HAHU. 3HAYCHHE 3HAYCHHE nary
[[BerurcieHue yrioB: MEXIY
CKPEIIMBAIOIIUMUCS MPSIMBIMHU,
MEX]Ty IPSIMOI M TUTOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTIIOB MEXIY
IUIOCKOCTSIMM | |
‘H06aBI/ITI> CTPOKY
OBUIEE KOJIMYECTBO YACOB I1O|| 68 5 0
[MTPOI'PAMME
11 KJIACC
No Tema ypoka KommuectBo yacoB ‘ Hara DJIEKTPOHHBIE
n/m Beero|[Kontponbhsre|[Ipaxtimueckue|13Y9eHAs||  mubposbe
pPaBoTHI pPaBoOTHI 00pa3oBareibHbIC
pecypcsl
1 |[[Chepa u miap: ueHTp, paauyc, 1 BBE/IUTE BBE/IUTE seeaute (|[[]]
JMAMETP; TUIOIIA b TOBEPXHOCTH 3HAYCHHE 3HA4YCHHUE Jary
chepsi]]
2 |[[B3aumuoe pacrnonoxenue chepor| 1 BBEJINTE BBEJIUTE seeaute |[[]]
Y TUIOCKOCTH;, KacaTelbHasl 3HAYCHHE 3HAYCHHE nary
TUIOCKOCTH K cepe; TIIomanb
cepsi]]
3 |[[U300paxenue cdepsl, miapa Ha 1 BBE/IUTE BBE/IUTE seemute |([[]]
rutockoctr. CeyeHus mapal| 3HAYCHHE 3HAYCHHE nary
4 [[UunuHApUYecKasi IOBEPXHOCTbD, 1 BBEIIUTE BBEJIUTE BBeaute |[[]]
o0pa3zyromnye HINHIPUICCKON 3HAYCHHE 3HAYCHHE nary




Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara ONEeKTPOHHBIE
n/n Beero|[Kontponshbre| [Ipaktuueckue|A3YIeHHA|  1dpoBEIe
paGoThHI paGOTHI 00pa3oBaTeIbHbIC
pecypchl

5 |[[Immuazap: ocHoBaHus u 6okoBast || 1 BBEIUTE BBEIUTE Beeaute (|[[]]
MOBEPXHOCTh, 00pa3yoIasi 1 OCh; 3HAYCHHE 3HAYCHHE nary
TUIOIIA b OOKOBOM M MOJTHOM
MMOBEPXHOCTH] |

6 |[[13o0pakeHne IUIMHIPA HA 1 BBE/INTE BBEIUTE Beeaute (|[[]]
IockocTu. Pa3BépTka mumuHapa. 3HAYCHHE 3HAUCHHUE naTy
Ceuenust uunuHApa (MIIOCKOCTHIO,
MapajyIeIbHON WK
MEPIEHIUKYIIIPHON OCH
nuIuHIpa)||

7 |[[[KoHu4eckas TOBEpXHOCTb, 1 BBEIIUTE BBEIIUTE BBeaute |[[]]
o0pa3yolre KOHHIeCKOH 3HAYCHHE 3HAUCHHUE Jary
MIOBEPXHOCTH, OCh U BEPIITHHA
KOHHYECKOU IMMOBEPXHOCTH] |

8 |[[[Konyc: ocHOBaHME W BEpIIUHA, 1 BBEJIUTE BBEJIUTE seeaute |[[]]
00pa3yrolias u 0Ch; IIIONIAh 3HAYCHHE 3HAYECHUE Jary
OOKOBOW M MOJHOM MOBEPXHOCTH] |

9 |[[Yceuéuuslii koHycC: oOpasyromme || 1 BBE/INTE BBE/IUTE seeaute |[[]]
Y BBICOTA; OCHOBAHHsI U OOKOBasI 3HAYCHHE 3HAYCHHE nary
MMOBEPXHOCTH | |

10 ||[[M300paskenune KOHYyCa Ha 1 BBE/INTE BBE/IUTE Beeaute |[[]]
wiockoctu. Pa3Béprka KoHyca. 3HAYCHHE 3HAYCHHE nary
Ceuenus koHyca (TUIOCKOCTHIO,
napauieIbHOW OCHOBAHHIO, U
IUIOCKOCTBIO, MPOXOIAIICH uepe3
BepLIHHY)|]

11 ||[[KomOuHaIus Te BpaleHus 1 1 BBE/INTE BBE/IUTE Beeaute |[[]]
MHOTOTPaHHHKOB] | 3HAYCHHE 3HAYCHHE nary

12 ||[[MHOrOrpaHHHK, OTIMCAHHBII 1 BBE/INTE BBEJINTE Beeaute |[[]]
okoJto ctepsr; cdhepa, BIMCAHHAS B 3HAYCHHE 3HAYCHHE nary
MHOTOTPaHHHK WJIH B TEJIO
BpaleHus||

13 ||[[TIonsiTue 06 00BEMe. OCHOBHBIC 1 BBE/IUTE BBEIIUTE seeaute (|[[]]
CBOHCTBa 00BEMOB Te]] 3HAYCHHE 3HAYCHHE nary

14 |[[[O6béM mumuHapa, KoHyca] ] 1 BBE/IUTE BBEIIUTE seeaute (|[[]]

3HAYCHHE 3HAYCHHE nary

15 |[[[O6BéM 11apa u miomaab 1 BBE/IUTE BBEIIUTE seeaute (|[[]]
cdepsi]] 3Ha4YCHHE 3HAUYCHHE JaTy

16 ||[[TlomoOHBIe Tena B mpocTpaHcTBe. | 1 BBEJIUTE BBEJIUTE seeaute |[[]]
COOTHOIICHUS MEX/Ty TUTONIAIIMH 3HAYCHHE 3HAYCHHE nary

MOBEPXHOCTEH, 00bEMaMHU
MOA0OHBIX TeN]]




Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara ONEeKTPOHHBIE
n/n Beero|[Kontponshbre| [Ipaktuueckue|A3YIeHHA|  1dpoBEIe
paGoThHI paGOTHI 00pa3oBaTeIbHbIC
pecypchl

17 ||[KonTponpHas paboTa o TeMam 1 1 BBEIIUTE Beeaute |[[]]
[["Tena Bpamenus" u "O0beMbI 3HAYEHUE Jlary
Ten"]]

18 |[[BekTop Ha MIOCKOCTH H B 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
MPOCTpPaHCTBE] | 3HA4YCHHE 3HAYCHHE naTy

19 ||[[Croxenme n BRIYMTAaHUE 1 BBE/INTE BBEIUTE Beeaute (|[[]]
BEKTOPOB] | 3HAYEHUE 3HAYEHUE Jlaty

20 |[[[Y™MHOxeHme BekTopa HAa yncno]] || 1 BBEJINTE BBEIIUTE Beeaute (|[[]]

3HAYCHHE 3HAYCHHE nary

21 |[[Pa3moskeHre BEKTOpA IO TPEM 1 BBEIIUTE BBEIIUTE BBeaute |[[]]
HEKOMILIAHAPHBIM BEKTOPAM. 3HAYCHHE 3HAYCHHE nary
[IpaBuso napannenenunena|

22 ||[[Pemenwue 3a1a4, CBI3aHHBIX C 1 BBEJIUTE BBEJIUTE sBeaute |[[]]
MIPUMEHEHHUEM MPAaBUJI JEHUCTBUN C 3HAYEHUE 3Ha4YeHUE Jary
BEKTOpaMH | |

23 |[[TIpssMoyTObHAS cHCTEMA 1 BBEJIUTE BBEJIUTE sBeaute |[[]]
KOOPJIMHAT B TPOCTPAHCTBE. 3HAYCHHE 3HAYCHHE nary
Koopaunats! BekTopa.

[Ipocreitmue 3amauu B
KOoOpJnMHaTax]|

24 |[[[Yroa Mex Iy BEKTOpaMHu. 1 BBE/INTE BBEJINTE seeaute |[[]]
CkasipHO€ ITPOU3BEACHUE 3HA4YCHUE 3HA4YCHUE nary
BEKTOPOB] |

25 ||[[BerumiciicHHE YIIIOB MEKIY 1 BBE/INTE BBE/INTE Beeaute |[[]]
MPSIMBIMH U TUTOCKOCTSIMH] | 3HA4YCHUE 3HA4YCHUE Jary

26 |[[KoopauHaTtHO-BeKTOpHBINA MeTox || 1 BBE/INTE BBE/IUTE Beeaute |[[]]
MIPU PEIICHUN TEOMETPHYECKHIX 3HA4YCHUE 3HA4YCHUE nary
3aga4]]

27 ||[KonTpoibsHast paboTa 110 TeMe 1 1 BBEJIUTE seeaute |[[]]
[["BexTopsl 1 KOOpPAUHATHI B 3HA4YCHUE JaTy
npocrpancTse"]]

28 |[ToBTOpeHue, 0000IICHHE 1 1 BBEJINTE BBEJIUTE seeaute |[[]]
cucTeMaTH3aIlHs 3HaHUM. 3HAYCHHE 3HA4YCHHUE Jary
[[OcHoBHBIE GUTYpPBI, (PAKTHI,

TEOpPEMBI Kypca IIaHUMETPHH | |

29 |[[ToBTOpEeHuUE, 0000IICHUE 1 1 BBEJIUTE BBEJIUTE seeaute |[[]]
cUCcTeMaTH3aIlus 3HAHUM. 3HAYCHHE 3HAYCHHE nary
[[OcHoBHBIE GUTYpPBI, (PAKTHI,

TEOpPEMBI Kypca IUIaHUMETPHH] |

30 |[[ToBTOpeHue, 06oOIIeHNHE U 1 BBC/IMTE BBE/IMTE Beeaute |[[]]

cucTeMaTH3alus 3HaHui. [[3anaun 3HAYCHHE 3HAYCHHE nary

MJITAHUMETPUU U METOJIbI UX
perieHust | |




[TPOI'PAMME

Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara ONEeKTPOHHBIE
n/n Beero|[Kontponshbre| [Ipaktuueckue|A3YIeHHA|  1dpoBEIe
paGoThHI paGOTHI 00pa3oBaTeIbHbIC
pecypcsl
31 ||[ToBTOpenue, o6o0IIeHNE U 1 BBEIUTE BBEIUTE Beeaute (|[[]]
cHUcTeMaTHh3aIus 3HaHui. [[3amadmn 3HA4YCHHE 3HAUYCHHE Jlary
TUIAHUMETPUH U METOJIbI HX
pereHust | |
32 |[[ToBTOpenue, o6o0IIeHNE U 1 BBE/INTE BBEIUTE Beeaute (|[[]]
CHCTeMaTH3allMs 3HAHU. 3HAYCHHE 3HAYCHHE nary
[[OcHOBHBIE QUTYpBI, (PaKTHI,
TEOPEMBI Kypca cTepeoMeTpuu ||
33 ||UToroBast koHTpOJIbHAs paboTa 1 1 BBEIINTE Beeaute (|[[]]
3HAYCHHE nary
34 |[[TIoBTOpEeHHE, 0000IIEHHE 1 BBEJIUTE BBEIINTE Beeaute (|[[]]
CHUCTEeMaTH3aIns 3HAHHH || 3HAYCHHE 3HAYCHHUE Jary
‘2106aBI/ITI) CTPOKY
OBIIEE KOJIMYECTBO UACOB IIO| 34 3 0




