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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBigeTCs ONHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHMsI, Tak Kak o0OeCleYrBaeT BO3MOXXHOCTh M3YUYEHHUS JUCIUIUINH
€CTECTBEHHO-HAYYHOW HANpPaBJICHHOCTH W MPEIMETOB T'yMAaHUTApHOTO LIMKJIA.
[TockonbKy JOTHYECKOE MBIIUIEHUE, (OPMUPYEMOE TIPU MU3YyUYEHUU OOYYarOIIUMUCS
NOHSATUMHBIX OCHOB '€OMETPUH, IIPU JOKA3aTEIbCTBE TEOPEM U IIOCTPOCHHUH LIETIOYKH
JIOTUYECKHUX YTBEPKICHUMN IIPU PELICHUU T€OMETPUYECKUX 3a7]a4, YMEHUE BbIABUTATh
U OIPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCA NPHU PELICHUM 3a1a4
€CTECTBEHHO-HAYYHOI'O IIUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Iens ocBoeHust mporpammbl yueOHOro kypca «l'eomerpusp» Ha yriyOsi€HHOM
YPOBHE — PAa3BUTHE MHAMBHUAYAIbHBIX CIIOCOOHOCTEW OOYYarOUIMXCS MPU U3YYEHHUU
reOMeTpUH, KakK COCTaBJsIIolled mpeaMeTrHol obnmactn «Marematuka u
nHpopMaTHKa» depe3 00ecleueHre BO3MOXKHOCTH MPUOOPETEHUS U UCTIOJIb30BaAHUS
0osee riryOOKHX Fr€OMETPUUECKUX 3HAHUM U JIEUCTBUM, CrieU(DPUUHBIX T€OMETPUH, U
HEOOXOJUMBIX Ul YCIEIIHOTO MpOo(ecCHOHAIBHOTO 00pa30BaHUs, CBA3AHHOIO C
HCIIOJIb30BaHUEM MATEMATHUKHU.

[IpuopuTeTHBIMU 3alayaMd  Kypca T€OMETpUU Ha YINIyOJIEHHOM YpOBHE,
PaCHIMPSIONIMMH U YCUIIMBAIOIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

paclIMpeHne NPEACTABICHAS O T'€OMETPUHM KaK 4acTH MHUPOBOU KYJIBTYpBI U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupoBaHHE TPEICTABICHUS O TMPOCTPAHCTBEHHBIX (GUIypax KakK o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSAIOIMIMX ONUCHIBATH W H3y4daTh
pa3HbIEC ABJIECHUS OKPY>KAIOLIEr0 MHUPA, 3HAHWUE MOHSATUMHOIO aIlapara Mo pasaeiy
«CtepeomeTpus» yueOHOTo Kypca reOMeTpuu;

(opMupOBaHHE YMEHUS BIaJETh OCHOBHBIMU MOHSATUSIMU O MPOCTPAHCTBEHHBIX
¢urypax u MX OCHOBHBIMH CBOWCTBAaMH, 3HAHUE TeOpeM, (POpMyd U yMEHHE HX
MPUMEHATh, YMEHHUSI JOKa3bIBaTh TEOPEMbl M HAXOJIUTh HECTaHAAPTHBIE CIOCOOBI
pelIeHus 3a1ay;

(opMupoBaHHE yMEHMsI paclo3HaBaTh Ha 4YepTEkKaxX, MOJACISAX U B pealbHOM
MHpE MHOTOTPAHHUKH U TEJIa BPAILLEHUs], KOHCTPYUPOBATh TEOMETPUUECKHE MOJEIH;

dbopMHpoBaHWE TIOHMMaHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TMOCTPOCHUS
MaTeMaTUYeCKUX Teopuil, (popMUpOBaHHE NOHMMAHHUS POJIU AKCUOMATUKH TMpU
MPOBEJICHUU PACCYKICHUN;

(opMupoBaHHE YMEHHUsS BIAJETh METOJAAMM JO0KAa3aTeIbCTB M aJTOPUTMOB
pelIeHnsl, YMEHUSI UX NPUMEHATH, IPOBOJANUTH JIOKA3aTENIbHBIE PACCYKICHUS B XOIE
pEelICHUsT CTEPEOMETPUYECKMX 3aJad M 3aJad C IPaKTHUYECKHM COJEP KAHMEM,
(opMHpOBaHUE MPEACTABIECHUS O HEOOXOIUMOCTH J10Ka3aTEIbCTB TP 0OOCHOBAHUHN



MaTEeMaTUYECKUX YTBEPKIACHUN U POJM aKCMOMATHKU B MPOBEACHUH JEAYKTHBHBIX
pacCyXJIeHUN;

pa3BUTHE W  COBEPIICHCTBOBAHUE HWHTEJUICKTYaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW O00y4YaromMXcs, MMO3HABATEIbHOW AKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTU MBITIUICHUS, UHTEpPECa K U3YUCHUIO TEOMETPHUH;

dopmupoBanrne (GYHKIIMOHATBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHUU:
YMEHHUS pacro3HaBaTh MPOSBICHUS TEOMETPUYCCKUX TIOHATHA, OOBEKTOB W
3aKOHOMEPHOCTE B pealbHBIX KU3HEHHBIX CHUTYyallUsIX U TMPU U3YYECHUU APYTrHX
y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEM M 3aKOHOMEPHOCTEM,
MOJICTTUPOBAHUSl PEATbHBIX CUTYyalluid, HCCIEAOBAHUA TOCTPOCHHBIX MOJIEICH,
WHTEPIPETAINH ITOTYYECHHBIX PE3YIhTATOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUAMH yueOHOTO Kypca «I'eomerpusi» B 10—
11 knaccax siBnsitotest: «IIpsMble U TIIIOCKOCTH B MPOCTPAHCTBEY, « MHOTOIpaHHUKIY,
«Tena BpameHus», «BekTopbl M KOOpAWHATHI B MPOCTPAHCTBEY, «JIBUKEHUS B
MPOCTPAHCTBEY.

Cdopmymupoannoe Bo PI'OC COO TtpeboBaHME «YyMETh ONEPUPOBATH
MOHSTUSIMUY, PETICBAHTHBIMU T€OMETPUU Ha YITyO0IEHHOM ypoBHE 00yuenus B 10-11
KJIacCcaX, OTHOCHUTCSI KO BCEM COJIEpXaTEeIbHBIM JIMHUSM Yy4eOHOTO Kypca, a
dbopMupoBaHHE  JIOTHYECKMX  YMEHHH  pacmpenesisieTcss He  TOJbKO 10
coliepKaTeNIbHbIM JIMHUSAM, HO W 10 rojgam oOyuenus. Coaep:kaHue oOpa3oBaHUs,
COOTBETCTBYIOIIEE MPEIAMETHBIM pe3ysbTaTaM ocBoeHust dDenepanbHON padoueit
MpPOTpPaMMBbI, pacHpe/eIEHHBIM 10 ToAaM OO0ydYeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHUHIIMIHUAIBHBIM BOMpPOCaM OO0yYaromuecs
oOpamaniuch  HEOJHOKPAaTHO. OTO  TMO3BOJSIET  OPraHM30BaTh  OBJIAJICHUE
TCOMETPUUYCCKUMH TTOHATHSIMHA W HABBIKAMHU TIOCIICOBATEIBHO M MOCTYMNATEIIBHO, C
cOOJI0/ICHHEeM TPUHITUIIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY TE€OMETPUYECKUX MPEACTABICHUN 00yJarONMXCsl, pacupsisi U yriayossis e€,
o0pa3zys MPOYHbIE MHO)KECTBEHHBIE CBS3H.

[Tepexon k U3y4CHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3matb  yciaoBus i auddepeHumanuu  oOydeHUs,  MTOCTPOCHUS
WHUBUTyTBHBIX 00pa30BaTEIbHBIX MPOTPAMM, 00ECTICUUTh YIITyOIEHHOE U3yUeHUE
T€OMETPUH KaK COCTABIIAIONICH yueOHOTro npeameTa «MaremaTukay;

MIOJITOTOBUTH OOYYAIONIUXCS K MPOJAOHKCHUIO U3YYCHHUS MAaTEMATHKU C YIETOM
BbIOOpa Oyaymied mpodeccun, obecrieurBasi MPEEMCTBEHHOCTh MEXKIY OOIIUM M
npodeCcCUOHAIBHBIM 00pa30BaHUEM.

Ha wu3ydenwe yueOHOro Kkypca «l'eomerpusi» Ha YriIyOnEHHOM YypOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henmenmo), B 11 kmacce — 102
yaca (3 Jaca B HE/IeIIO).



COILEPKXAHUE OBYYEHUASA
10 KJTACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE IOHATHSA cTepeoMeTprr. Touka, IpsMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[TonsiTve 06 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN
Y CIEJCTBHS U3 HUX.

B3anmHOEe pacronokeHwe ImpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napaJijIeNIbHbIC U CKPEIUBAIOIUeEcs NpsMble. [Ipu3Haku CKpenyBarOmuXCs MPSMBIX.
ITapannenbHOCTh NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: NapaJUICIbHbIC NIPSMbIC B
IIPOCTPAHCTBE, MAPALICIBHOCTh TPEX NPSIMBIX, IAPAUIEIBHOCTh IPSAMOUA U
mockoctu. IlapamienbHoe U LEHTpadbHOE MPOCKTUPOBAHUE, M300paxeHue puryp.
OcHOBHBIE CBOICTBa MapajuIeIbBHOIO MPOEKTUpoBaHus. IM300paxenue ¢uryp B
[IapajuIeJIbHOW NPOEKUHU. YTIJbl C COHAIPABICHHBIMU CTOPOHAMH, YIOJ MEXKIY
IpsAMBIMA B IIpOCTpaHcTBE. IlapajuieIbHOCTh  IUIOCKOCTEH:  IapalljIeiIbHBIC
IJIOCKOCTH, CBOMCTBA IMApaJUIeNIbHBIX IIOCKOCTEN. [IpocTeninme mpocTpaHCTBEHHBIE
(urypsl Ha IJIOCKOCTH: TETPASP, NapajlieIenune, IOCTPOCHUE CEYEHUH.

IlepnieHIMKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHIUKYJIAPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSMBIE MTAPAJIICIIbHBIE U NEPIECHAUKYIIAPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPIEHAUKYJISIPHOCTH MPSIMOU U INIOCKOCTH, TEOPEMA O NMPAMOMN NEPIEHIUKYISIPHON
mI0cKocTh. OpPTOroHANBHOE MPOEKTHPOBAHUE. [lepneHAMKynsip W HAKIOHHBIE:
pacCTOsIHME OT TOYKM JO IUIOCKOCTH, PAacCTOSHUE OT MPSAMOW JI0 IUIOCKOCTH,
npoekuus (uUrypsl Ha IUIOCKOCTb. [leprneHauKynspHOCTb IUIOCKOCTEH: HpHU3HaK
IIEPIICHIUKYJIIPHOCTH IBYX IIOCKOCTEN. Teopema o TpEX NepneHIuKyIsapax.

VYTIIbl B IPOCTPAHCTBE: YIOJl MEXKAY MPSIMOU U INIOCKOCTBIO, IBYTPAHHBIN YIOJI,
JIMHEWHBIA YToJI IBYTPAHHOIO yria. TpéXrpaHHbI 1 MHOTOrpaHHble yribl. CBOKWCTBA
IJIOCKUX YTJIOB MHOTOrpaHHOro yria. CBOMCTBa IUIOCKMX M JIBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUMHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuK#

Buabl MHOrorpaHHukoB, pa3BEpTka MHoOrorpaHHuka. Ilpusma: n-yrosbHas
pu3Ma, MmpsiMasi U HaKJIIOHHAs NMPU3MbI, OOKOBAsi U TMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapayutenenunen, TpsAMOYTOJIbHBIA NapaJUIEIEUIE] U €ro cBorMcTBa. Kparuaimmue
IyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpoctpaHcTBeHHas
teopeMa [ludaropa. Ilupamuga: n-yronbHas nupamuaa, npaBuibHas M ycedEHHas
nupamubl. CBoiicTBa péOep U OOKOBBIX TIpaHEl MPaBWIBHOM MUPAMUJIBI.
IIpaBunpHBIE MHOTOTPAaHHMKH: IIpaBWiIbHAs MpHU3Ma W IpaBUJIbHAs NUPAMMUIA,
MpaBUJIbHAsL TPEYToJibHAsI MUpaMHUAa U MPaBUIBHBINA TeTpasap, Kyo. [IpeacraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTA3AP, JOAECKAAP U UKOCABP.



Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEdpa, AuaroHanu, yrisl. [Inomanp
OOKOBOIl TMOBEPXHOCTH U TMOJHOW TOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIATH
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSMON Mpu3Msbl. [1nomans 00KoBOM
IOBEPXHOCTH U IIOBEPXHOCTH INPABWIBHOW NHMPAMMIBI, TEOpeMa O IUIOMIAAN
YCEYEHHOU MUPAMHUIBI.

CummeTpuss B OPOCTPAHCTBE.  ODJNEMEHTBl  CUMMETPHHM  MPaBUIIbHBIX
MHOTOIpaHHUKOB. CHMMETpHUsT B MpPaBUJIBHOM MHOTOIPAaHHHUKE: CHMMETpUS
NapaJIeJIeIMIE a, CUMMETPHUsSl IPaBUJIBHBIX MPU3M, CHMMETpUS NPAaBUIBHON
UPAMUJIBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJEBOIO
BEKTOpPAa, BEKTOPbl KOJUIMHEApHBIC, COHANPABJICHHBIE H  IPOTUBOIIOJIOXKHO
HaIIpaBJICHHBIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUSA C BEKTOPAMHU: CII0KEHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXXEHHE BEKTOPA Ha YUCIIO.
CBoicTBa ClIOXkeHHs BEKTOpOB. CBOKMCTBA YMHOXKEHUS BEKTOpa HA 4ncio. [loHATHe
KOMIUTaHapHble BEKTOpBI. [Ipu3Hak kommuramapHocTH TpEX BeKTOPOB. IlIpaBmio
napauienenunena. TeopemMa O pasiIoKEHUHU BEKTOPA II0 TPEM HEKOMIUIAaHAPHBIM
BekTOopaM. lIpsiMmoyrospHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsl
BekTOpa. CBfA3b MEXKIy KOOpPAMHATAMH BEKTOpAa M KOOPAWHATAMHU TOYEK. YTOJ
Mex) 1y BekTopamu. CKansipHOE NPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa Bpamenus

[TonsTusi: HUIMHAPUYECKAs  TMOBEPXHOCTh, KOHUYECKAs  IMOBEPXHOCTb,
chepudeckas MoBepXHOCTh, 00pa3ylolue moBepxHocTel. Tena BpaleHus: HUIuHAp,
KOHYC, YCEUYEHHBIM KOHyC, cdepa, map. BzaummHoe pacmnosnoxenue chepsl u
MJIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe. M3o0paxeHue Ten BpalleHUS Ha
mockoctu. Pa3Béprka nunuuapa u konyca. Cummetpus cepsl U mapa.

O6bEéM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSMOYTOJIBHOTO Tapajuiejenunena u ciaeAcTBus u3 He€. OO0bEM mpsiMoil u
HAKJIOHHOW TIPU3MBbI, UIUHAPA, MUpaMuIIbl 1 KoHyca. OO0bEM IIapa W MIapoBOTO
CETrMEHTA.

KomOunanuu Ten BpailleHHMss W MHOTOTpaHHUKOB. [lpu3ma, BhucaHHas B
LUJIMHJIP, ONMCaHHas 0KoJio nuiuHapa. [lepeceuenue cdepsl u mapa ¢ mI0CKOCThIO.
Kacanue mapa u cdepsl miockocTrio. [loHSITHE MHOTOTpaHHHUKA, OTUCAHHOTO OKOJIO
cdepsl, chepbl, BHUCAHHOW B MHOTOTPAHHUK WJTM TEJIO BPAIICHHUS.

[Inomans MOBEpXHOCTH UWIMHApA, KOHyca, miomiaab chepbl U e€ 4vacTei.
ITonobue B mpocTtpancTBe. OTHOIIEHHE O0BEMOB, TIUIOMIAJEH TMOBEPXHOCTEH



nonooubix ¢Guryp. IlpeoOpazoBanume momoOusi, romoretusi. Pemienue 3amad Ha
IJIOCKOCTHU € UCTIONB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceyeHUil MHOTOTPAHHUKOB U TEJ BPAILCHUS: CEUEHUS LUIUHAPA
(mapanmienbHO M TEPHEHAUKYJSIPHO OCH), CEUeHHMs KoHyca (mapajuieibHbie
OCHOBAHUIO U MPOXOSIIUE YEPE3 BEPIIHUHY), CEUEHUS IIapa, METOJbl MOCTPOCHUS
CEUEHUI: METOJ CJIEIOB, METOJI BHYTPEHHErO0 MNPOCKTUPOBAHHUS, METOJ MepeHoca
CEKYUIEN TIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexkTopsl B mpoctpancTBe. Onepaliuu Haja BeKTopamu. BekTopHoe yMHOKeHUe
BEKTOpOB. CBOMCTBAa BEKTOPHOTO yMHOXeHUs. [IpsgmMoyroyibHasi cuctemMa KOOpAHHAT
B npoctpaHcTtBe. KoopauHatel BekTopa. PaznokeHue BekTopa 1o 0aszucy.
KoopanHnaTHO-BEKTOPHBIM METO/I IIPU PELIEHUN FEOMETPUUYECKHX 3a7a4.

JIBH:KEeHUsA B IPOCTPAHCTBE

JBrkenuss mpoctpancTBa. OToOpakeHus. J[BMKEHUST M PABEHCTBO (QUTYD.
OOmue cBoiicTBa JBWXKEHWN. Buasl JBWKEHWI: NapaUlebHBIA  EPEHOC,
LIEHTpaJIbHAasl CUMMETpPUs, 3€pKajibHasi CUMMETPHUs, IOBOPOT BOKPYT MPSIMOIA.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHETO
OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW MO3ULUM OOYYarolIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOIO OOIIECTBa, MPEICTABIEHUE O MAaTEMATHUYECKHUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MPOLEIYP
TPaXKJAHCKOTO 001IecTBa (BHIOOPHI, OMPOCH U IPYTOE), YMEHUE B3aUMOICHCTBOBATh
C COIIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAXKEHUS K
MPOUIJIOMY W HACTOSIIEMY POCCHMCKOW MAaTEMATHUKH, LIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATHKOB M POCCUMCKOM MAaTEMATHYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE DJTHX JIOCTHKEHUW B JPYTrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, CPOpPMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUWA, 3TUYECKOTO IOBEACHHUS, CBSI3aHHOIO C NPAKTUYECKUM



MPUMEHEHUEM JTOCTIDKCHUN HAYKW U JIESITEIbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJa B IOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAas JCTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHUM, PACCYKACHUN, BOCTIPUIMYHBOCTD K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHBIX BUIOB HCKYCCTBA;

5) pusnyeckoe BocnuTaHKE:

c(hOpPMHUPOBAHHOCTh YMEHUSI IPUMEHATH MaTEMAaTUYECKUE 3HAHUS B MHTEpEcax
3I0pOBOro M Oe3omacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOLICHUE K CBOEMY
3I0pOBBIO (3I0pOBOE MHTAaHHE, COAJAHCUPOBAHHBIA PEXUM 3aHATHH W OT/AbIXA,
peryispHas (usnueckas aKTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHHUE TMpHU
3aHATHUSX CIIOPTUBHO-030POBUTEIBHON JAESTEIHHOCTHIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTH K TPY1y, OCO3HaHHUE IIEHHOCTH TPYAOIIO0US, UHTEPEC K PA3TUUHBIM
chepam mnpodeccuoHaTbHOM JEeATENbHOCTH, CBA3AHHBIM C MaTEMaTUKOW MU €€
MPUJIOKEHUSIMA, YMEHHE COBEPILATh OCO3HAHHBIM BbIOOp Oyayied mnpodeccuu U
pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTh U CIOCOOHOCTH K
MaTeMaTUYeCKOMY O00Pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSIKEHUU BCEH JKU3HH,
TOTOBHOCTh K AaKTUBHOMY Yy4YacTHIO B PCIICHWH MPAKTHYCCKUX  3a7ad
MaTeMaTU4YECKOU HapaBJIECHHOCTH;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYpbl, IOHMMAaHHUE  BIIUSHUS
COI[MAJIbHO-DPKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOU
Cpelbl, OCO3HAHME TJI00AILHOTO XapaKTepa IKOJIOTUUECKUX Mpo0IeM, OpUeHTAIUS Ha
MIPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM ISl pellieHUs 3a7a4 B 00JIACTH OKPY>KaIOIIeH
Cpenbl, TUIAHUPOBAHUE IIOCTYNKOB M OIEHKH HMX BO3MOJKHBIX MOCJEICTBHM JIJIst
OKPY’KaroIEHl CPEIbI;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBCHHOW MPAKTUKH, TOHUMAHHE MAaTEMaTHYCCKOU
HayKd Kak c(epbl YeJTOBEUYECKON NEITeIbHOCTH, 3TAOB €€ Pa3BUTHS M 3HAYUMOCTH
JUTSL Pa3BUTHs IMBWIM3AIMHN, OBJIAJCHHUE SI3IKOM MATEMAaTUKH W MaTeMaTHYECKOM
KYJbTYpPOU KaK CpeJICTBOM IMO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATh IPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh MHANBUIYAIBLHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA
Bba3oBble Jjornueckue 1eiicTBUA:



BBISIBIIATH W XapaKTEPU30BaTh CYIICCTBEHHBIC NPHU3HAKH MAaTEMaTHYECKHUX
00BEKTOB, TTOHATUH, OTHOIICHUN MEXy MOHATHIMH, (OPMYITHPOBATH OTPEICICHUS
MOHSTHH, YCTaHABINUBATh CYIIECTBEHHBINA MPU3HAK KiacCU(UKAIMU, OCHOBAHUS JJIS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIM3a;

BOCITPUHUMAT, dbopMynupoBaTh U TPeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEUHS B
dakTax, NaHHBIX, HAOJIOJEHUSAX W YTBEPXKACHUSIX, MpeiaraTb KpPUTEpUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JenaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JTOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(npsiMble ¥ OT TPOTHMBHOIO), BHICTPAUBATh APTYMEHTAIIUIO, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpPATh CHOCOO pelieHus y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB PELICHUS, BEIOMPATh HAMOOJEE MOAXOAAIIMNA C YUETOM CaAMOCTOSTENBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATEICKUM WHCTPYMEHT MO3HAHMS,
(bopMyIupoBaTh BOIIPOCHI, bukcupyromme IIPOTUBOPEYHE, npo0iemy,
YCTaHABIIMBATh UCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHE,

IIPOBOJUTH CAMOCTOSITENIBHO CINTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE 110
YCTAaHOBJICHHIO OCOOEHHOCTE MaTeMaTH4eCKOro OObBEKTa, SIBJICHMS, Mpolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy OOBEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSTENIbHO (OPMYIHPOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yJbTaTaM
MPOBEAEHHOTO  HAOIOJIEHUS,  WMCCICOBAaHUS,  OIEHWBATh  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoliecca, a TaKKe BBIJIBUTaTh
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIISATE IePUIIUTHI WH(POPMAIIMK, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U ISl pEeUIECHUs 3a/1auu;

BBIOMpATh WH(OPMAIUI0O W3 HWCTOYHHKOB PAa3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CHUCTEMATHU3UPOBATh U MHTECPIIPETUPOBATh MHGOPMAIMIO PA3TUIHBIX BHJIOB U (OpM
MIPEICTABIICHHS;

CTPYKTYPUPOBaTh HH(POPMAIIUIO, TPEIACTABIATh €€ B pasIuyHBIX (opmax,
WUTIOCTPUPOBATH TpaduyuecKy;



OLICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBbIE YHHBepPCAJbHbIE YyueOHbIe JelcTBUS

Oo01enue:

BOCIIPUHUMATh ¥ (POPMYJIUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSMH U
IEISIMHU OOIIECHUS, ICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PECHHS B YCTHBIX U
IMUCBMCHHBIX ~ TEKCTaX, JlaBaThb IOSCHCHHS TIO0 XOJy PpCIICHHS  3ajavH,
KOMMEHTHPOBATH MOJTyYCHHBIA PE3yNIbTAT;

B XO0/€ OOCYXIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI,
poOJIeMBI, pellIaeMoOM 3a/1auu, BHICKA3bIBAaTh UJCH, HAIICJICHHBIC HA TIOMCK PEIICHHUS,
COTIOCTABJISATh CBOM CYXACHUA C CYXJICHHSIMHU JPYIMX YYaCTHHKOB JIMAJIOTa,
OOHapy»XWBaTh pa3IMYMe M CXOJCTBO IIO3MIMH, B KOPPEKTHOH  Qopme
(bopMyIUPOBaTh PA3HOTIACHS, CBOW BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PEIICHUS 3aJadH, JKCICPUMEHTA, HMCCIICIOBAHUA,
MIPOCKTa, CAMOCTOSTEIBLHO BBHIOMpaATh (opMaT BHICTYIUICHHS C Y4€TOM 3aja4
Mpe3eHTAIMU U OCOOCHHOCTEH ayAuTOPHH.

PerynsiTuBHBIE YHHBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS

Camoopranusamnus:

COCTaBJIATh IUIaH, aITOPUTM PEIICHHs 3aJlaud, BBIOMpPATh CIOCOO pEIICHHs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ yU4ETOM HOBOW MHGOPMAIIUHU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH NHTEJVIEKT:

BJIaJIETh HaBBIKAMHM ITO3HABATEIBHOU pe(IIEKCHN KaK OCO3HAHMSI COBEPIIIAEMBIX
JNEUCTBUI W MBICIUTEBHBIX MPOIECCOB, HUX PE3yJIbTAaTOB, BJIAJIETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3yJibTara PEIICHUsT MaTeMaTUYeCKOU
3a/1a4u;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a/ayu,
BHOCHTH KOPPEKTHBBI B JICSITCILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, JIAHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yjIbTaTa I U YCIOBUAM, OOBSICHATH MPUUYHUHBI
JOCTIDKCHUSI WM HEJOCTIDKCHHSI Pe3yJIbTaTOB JEATEILHOCTH, HAXOIUTh OIITHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAas 1€ATEIBLHOCTD:

MOHUMATh M HCIMOJB30BaTh IMPEUMYIIECTBA KOMAHIHONW M HWHAWUBUIYATbHOMN
paboTHI IPU pPEIIEHNH YUY€OHBIX 3a/1a4, TPUHUMATH 11€71b COBMECTHOMN JIESATEILHOCTH,
IJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW pabOThI, pacmpenensTb BHIBI padoT,



JIOTOBAPUBATHCA, OOCYXKIATh MPOIECC M PE3yJbTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBAaTh B TPYMIOBBIX ¢dopMmax padboThl (0O0CyX aeHUs, OOMEH MHEHUH,
«MO3TOBbIE HITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YaCTh PabOThl U KOOPAMHUPOBATH
CBOM JICHCTBUS C IPYTHMH YICHAMU KOMAaH]IbI, OIICHMBATh KAa4€CTBO CBOETO BKJIAJA B
oOmuii  TWPOAYKT MO  KpUTepwusM,  CHOPMYJIMPOBAHHBIM  YYaCTHUKAMU
B3aNMOJECHUCTBUA.

HPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca o0yyaromuiicst HAyYUTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATHSMHU CTEPEOMETPHUM NPU PELICHUN
3a/1a4y ¥ NPOBEJICHUN MAaTEMAaTUYECKHUX PACCYKIACHUI;

e IPUMEHSTh AKCHOMBI CTEPEOMETPHH M CIEJACTBUS W3 HHUX MPH pPEIICHUH
r€OMETPUYECKUX 3a/1a4;

e KJIaCCU(DULIMPOBATh B3aUMHOE pPACMOJOXKEHUE NPSIMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

¢ CBOOOZHO OINEpPUPOBATH MOHATUSMHU, CBSI3AHHBIMU C yIjaMU B IMPOCTPAHCTBE:
MEX/1y IPSAMBIMHU B IPOCTPAHCTBE, MEXKAY IPSIMOM U IIIOCKOCTHIO;

 CBOOOJTHO ONIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;

¢ CBOOOJIHO  pacro3HaBaTh OCHOBHBIE€ BHJbl MHOTOTPAHHUKOB (IIpHU3Ma,
nvpamuja, NpsMOyTOJIbHBIN Mapaienaenunen, Kyo0);

e KJJaCCU(UITUPOBATH MHOTOTPaHHHKH, BBEIOMpAsT OCHOBaHUs TUTS
KJIacCU(UKaIINH,
¢ CBOOOHO ONEPHUPOBATH  TOHSITHSIMH, CBSI3aHHBIMH C  CEUYEHHEM

MHOTOIPAHHUKOB TJIOCKOCTBIO;
¢ BBIMOJIHATH MapajiebHOE, [EHTPATbHOE U OPTOrOHAJIBHOE MPOEKTHUPOBAHUE
(¢uryp Ha II0CKOCTb, BBIIOJIHATHh H300pakeHUs! GUTYp Ha TUIOCKOCTH;
¢ CTPOUTh CEYEHUS MHOTOIPAHHHMKOB PA3JIMYHBIMA METOJAaMH, BBINOJHATH
(BBIHOCHBIE) TUIOCKME YEPTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHJ
CBEpXy, COOKY, CHU3Y;
e BBIUMCIIATH TUIONIAJAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, MUpaMUIa),
reOMETPUUYECKUX TeJl C IPUMEHEHHEeM (HopMyT;
e CcBOOOJHO ONEPUPOBATH MOHATUSIMU: CAMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI;
e CBOOOJHO ONEPUPOBATH NOHATHUAMH, COOTBETCTBYIOIIMMHM BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;
e  BBIIOJIHATH JICHCTBHS HaJl BEKTOPAMH;



e pemarh 33Ja4d HA JOKA3aTeJbCTBO MATEMAaTUYECKUX OTHOLIEHUH U
HaXOXJEHUE TEOMETPUYECKHX BEJIHMYMH, MPUMEHSAS W3BECTHBIE METOIbl MPH
pELIEHNN MaTEMaTUYECKUX 3a/1a4 TIOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIOKHOCTH;

e TIPUMEHATH MPOCTEUIINE MPOrPaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 33/1aY;

e W3BICKaTh, NpPeoOpa3oBbIBAaTh M HHTEPHPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (PUrypax, MpEeACTaBICHHYIO Ha dYepTexax u
PHUCYHKaX;

e IPUMEHSATH IMOJIyYCHHbIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh U aHAJIW3UPOBATh
peanbHbIe CUTYyaluH, IPUMEHATh U3yYECHHBIE TIOHATHS B MPOLECCE MOMCKA PEIICHHUS
MaTeMaTU4eCKu CPOpMYyIHPOBAHHON POOIEMBbI, MOACIUPOBATH PEAIbHBIE CUTYALIMH
Ha A3BIKE T'€OMETPUH, HCCIEAOBATh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
reOMETPUUYECKUX MOHIATHH M TEopeM, ammapara aiareOpbl, pemarb MPaKTHUYECKHUE
3a/1auy, CBSA3aHHBIEC C HAXOKICHUEM T€OMETPUUECKUX BEJIIMUNH;

e UMETh MpeACTaBiI€HUS OO0 OCHOBHBIX JTamax pa3BUTUS TE€OMETPUU Kak
COCTABHOM yacTu (hyHAaAMEHTA pPa3BUTHUS TEXHOJIOTUH.

K xoniry 11 kiaacca oOyyaromuiicst HAyqYUTCs:

e CBOOOJHO ONEpPUPOBATh MMOHATHSMH, CBA3aHHBIMU C LHWJIMHAPUYECKOH,
KOHUYECKOU U C(HeprUUeCKOil MOBEPXHOCTIMHU, OOBSICHATH CIOCOOBI MOTYYEHUS;

e ONEpUPOBATH MOHATUSMHU, CBA3AHHBIMU C TEJAMU BpALIEHUS: LUIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrno3HaBaTh Tela BpalleHus (LWIMHAP, KOHYC, cepa U map) U OObICHSITH
CHOCOOBI MOJTYUYEHUS TEJ BPALLECHUS;

e KJacCU(UIIMPOBATH B3AUMHOE PACIIOIOKEHHUE ChEephl U TUIOCKOCTH;

e  BBIYHCIIATH BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M T€J BpAILlEHUsI, 00bEMBI
Y IUIOIIAAN IOBEPXHOCTEW MHOIOTPAaHHUKOB U TEJ BPAILLEHUS, TEOMETPUYECKUX TEI C
npuMeHeHueM Gopmy;

e CBOOOJHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMM C KOMOWHALUMSMHU Te
BpalleHUs! © MHOTOIPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy U ONMHCAHHBINA
okoJ10 cepsl, chepa, BoucaHHasi B MHOTOTPAHHUK UJIM TEJIO BPAIllCHHUS;

e  BBIYUCIISITH COOTHOILICHUS MEXAY IUIOMAIIMHU IMOBEpPXHOCTEH M 00BEMaMu
ITOJIOOHBIX TEI;

e U300paxkaTh u3y4yaemble (DUTYpHI, BBHIOJHATH (BBIHOCHBIE) MJIOCKUE YEPTEXKHU
U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHJI CBEpXY, COOKY, CHHU3Y, CTPOUTH
CEUEHHMS TeJl BpalCHUS;

e U3BIEKaTh, MHTEPIPETUPOBATH U MpPeoOpa3oBbIBaTH HHPOPMAILUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUUECKHX (PUrypax, MpEeACTaBICHHYIO Ha dYepTexax u
PUCYHKaX;

e CcBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;



e BBIIOJIHATH ONEpAIMU HaJl BEKTOPAMH;

e 337aBaTh IUNIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIMHAT;

e pemarh reOMETPUYECKHUE 3a/1a4d HAa BBIYMCIICHUE YTJIOB MEXAY MPAMBIMH U
IJIOCKOCTSIMM, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKM JO IUIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1A IIPU PELIEHUU;

e CBOOOJHO ONEpUPOBaTh TMOHATHSMHU, CBSI3aHHBIMH C JBH)KEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

e BBINOJHATh HW300pAKEHHUSI MHOTOITPAHHMKOB M TN  BpallleHUus Mpu
napajuieIbHOM MEPEHOCE, LEHTPATbHON CUMMETPHH, 3€PKAIBHON CUMMETPUH, MPH
IIOBOPOTE BOKPYT NPSIMOL, MpeoOpa3oBaHus Moa00us;

e CTPOUTH CEUYEHUS MHOTOIDAHHUKOB M TE€J BpAILCHMS: CEYCHHS LWINHIpA
(mapamyenbHO W NEPHEHIUKYJSIPHO OCH), CEYEeHHs KOHyca (HapasuieibHble
OCHOBAHUIO U MPOXO/SILUE YepPe3 BEPILNHY ), CEUECHHUS 11apa;

e HCHOJB30BAaThb METOABI IIOCTPOCHUSA CEUYEHUW: METOJ CIIEN0B, METO.X
BHYTPEHHETO IPOEKTUPOBAHMUSI, METOJI IIEPEHOCA CEKYIIEN TIOCKOCTH;

e  JIOKA3bIBATh FT€OMETPUYECKUE YTBEPKICHUS;

e IPUMEHATH T€OMETpUYECKUE (PaKThl AJi PELIECHUS CTEPEOMETPUUECKHX 3ajad,
IIPEAINOIATAOIINX HECKOJIBKO IIaroB PEIICHHUs], €CJIN YCIOBHS IPUMEHEHUS 3a/1aHbI B
SIBHOM U HEABHOU dopme;

e pemarb 3aJa4yd Ha JOKA3aTeJIbCTBO MAaTEMATHYECKHMX OTHOIICHUH U
HaxX0JICHUE TEOMETPUUECKUX BEJINYUH;

e IPUMEHATH NPOTPaMMHBIE CpPEACTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1aY;

e TPUMEHSATH MOJYUYEHHbIC 3HAHUS HA MPAKTUKE: CPaBHUBATh, aHAIM3UPOBATH U
OLICHUBATh pEAJIbHbIE CHUTyallMHd, NPUMEHSATh HW3yUYCHHbIE TOHSTHUS, TEOPEMBI,
CBOMCTBa B IIpoliecce€ IOMCKa pEIICHUs MaTeMaTudecku CcHOpMyITMpOBaHHON
po0JieMbl, MOJICIMPOBAaTh PeajbHbIE CUTyallMM Ha S3bIKE T€OMETPHUH, MCCIIEI0BATh
IIOCTPOCHHBIE MOJEIIA C WCIHOJIb30BAHUEM T'€OMETPUYECKHX IIOHATUH U TEOPEM,
anmapara ajireOpbl, pelaTh MPaKTUYECKHE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM
r€OMETPUYECKUX BEJIUYHH;

e HMETh MpEACTaBICHUS OO0 OCHOBHBIX »JTalax pa3BUTHSA TEOMETPUHM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
‘ Ne ‘ HaumenoBanue KoanuectBo yacos DIeKTPOHHbIE
n/ pas/iesioB U TeM Becer  Konrpoabubl  Ilpaktuyeckn  (uugposbie)
n nporpaMmmal 0 € padoThI e paéoTnI o0pa3oBaTe/IbHBI
€ pecypchl




BBeneunue B
CTEPEOMETPHUIO

Bzanmuoe
pacroJIoKeHne
MPSIMBIX B
MIPOCTPAHCTBE

[TapannenbHOCTD
HPSIMBIX U
MIJIOCKOCTEN B
MIPOCTPAHCTBE

b IIPSAMBIX U
IJIOCKOCTEHN B
MIPOCTPAHCTBE

[IepnieHquKyIsspHOCT

23 1

25

VYrael 1 pacCTOsTHUS
MHororpaHHuKH

Bexkrops! B
IIPOCTPAHCTBE

16

12

IToBTOpEHME,
000011IeHE U
cHUCTEMaTH3aITus
3HAHUM

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

102 6

11 KJIACC

HaunmenoBanue
No

pa3aeyioB U TeM
n/n

NPOrpamMMmslI

KoanuyecTBo 4acoB

KourpoJsbHubie
Bcero P
padoTbl

IIpakTH4eckune
padoThbI

DJIEKTPOHHBIE
(uu¢posbIe)
oOpa3oBaTe/ibHbIEC

pecypchl

AHamutnyeckas
reoMeTpus

[ToBTOpEHUE,
00001IeHHE U
CHUCTEMAaTHU3aLA
3HAHHUH

15 1

15 1

O0BéM

MHOTr'OrpaHHuKa

17 1

Tena BpamieHus

24 1




[Tnomanu
MIOBEPXHOCTHU H
00BEMBI KPYTIIBIX
Tel

JIBrkeHus 5

[ToBTOpEHUE,
00001IeHNE 1 17
CUCTeMaTU3alUs

3HAHUI
OBIIIEE
KOJIMYECTBO YACOB 102
I[10O ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
N KounuectBo yacos I JJIeKTPOHHBIE
° ara
nuppoBbIe
n/  Tema ypoka Bcer Kourpoasn  IIpakrnuec H3Yy4eH
o0pa3oBarteib
n 0 ple padoThl  KHe padoTbl =~ HHA
Hble pecypchl
OcHoBHbIE
npaBuiia

n300pakeHus Ha
pUCYHKE
TIOCKOCTH,
napasuiebHbIX
TIPSIMBIX
(oTpe3koB),
CepeIUHBI
oTpe3Ka

ITonsaTus
CTEPEOMETPHUU:
TOYKa, IpsiMasi,
IUIOCKOCTb,
MPOCTPAHCTBO.
OcHOBHBIE
npaBuiia
n300pakeHUs Ha
pHUCYHKE
IUIOCKOCTH,
napajuieIbHbIX
MPSIMBIX




(oTpe3koB),
CEpEAVHBI
oTpe3Ka

ITonsarus:
repeceKarumecs
IUIOCKOCTH,
MepeceKarumecs
npsMasi u
IUIOCKOCTD;
MOJYIPOCTPAHCTB
0

ITonsarus:
NepeceKaroImecs
IUIOCKOCTH,
MepeceKaroImecs
npsMasi u
IUIOCKOCT;
MOJYIIPOCTPAHCTB
0

MHOrOorpaHHUKH,
n3o00paxeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHHBI
X Quryp,
HECYIECTBYIOIIN
X 00BEKTOB

MHoOrorpaHHukKH,
n300pakeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHHBI
X ¢uryp,
HECYIECTBYIOIIN
X 00BEKTOB

AKCHOMBEI
CTEPEOMETPHUHU U
IEpBbIC
CIICJICTBUS U3 HUX

AKCHOMBEI
CTEPEOMETPHUHU U
MEepBbIC
CIICZICTBUS U3 HUX

AKCHOMEI




10

CTEpEOMETPUU U
TepBBIC
CIEICTBUS U3
HuX. CriocoObl
3a/IaHMS TIPSIMBIX
H TIJIOCKOCTEH B
MIPOCTPAHCTBE.
O06o3HayeHUs
MPSIMBIX H
IUIOCKOCTEH

N3obpakenune
CEUYECHMIT
UpPaMUIbI, KyOa
Y TIPU3MBI,
KOTOpBIE
MIPOXOJIAT Yepes3
ux péopa.
N3obpaxenue
nepeceyeHust
MOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOCHHBIX
CEYECHUH pa3HbIMU
[[BETaMHU

11

N306paxenue
CEYECHMI
UpaMHibl, Kyoa
Y TIPU3MBI,
KOTOpBIE
IIPOXOJAT Yepe3
ux péopa.
N3o0pakenue
nepeceyeHust
MOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpamBanue
IIOCTPOEHHBIX
CEYECHUH pPa3HbIMU
LBETaMU

12

N3obpaxenune
CEUYECHMI




UpaMUIbI, KyOa
Y TIPU3MBI,
KOTOpBIC
MIPOXOJIAT Yepe3
ux péopa.
N3obpaxkenune
nepeceyeHust
MOJTy9E€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOCHHBIX
CeUeHUH pa3HbIMU
[[BETaMU

13

14

N3obpakenue
CEYCHMI
MUpPaMUIbI, KyOa
U IIPU3MBI,
KOTOpBIE
IIPOXOJAT Yepe3
ux péopa.
N306paxenue
nepeceyeHust
MOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOEHHBIX
CEYECHUH pa3HbIMU
LBETaMU

Meton cienos
JUTSl IOCTPOECHUS
ceueHuu

15

16

Meton cienos
JUTSI TIOCTPOCHUS
CCUCHHI.
CBoiicTBa
IepeceueHu
MPSIMBIX U
IIOCKOCTEH

Meton ciienos
JUTSl TOCTPOCHUS
CEUCHUM.
CBoiicTBa




MepeceucHU
HpSIMBIX nu
IJIOCKOCTEH

17

18

ITocTpoenue
CEUYEHUIl B
nupamue, Kyoe
0 TPEM TOUYKaAM
Ha pEOpax.
Co3pnanue
BBIHOCHBIX
yepTexen u
3aIuCh 11aroB
IIOCTPOEHHUS

ITocTpoenue
CEYEHUM B
nupamue, Kkyoe
o TpEM TOUYKaM
Ha pEOpax.
Coznanue
BBIHOCHBIX
yepTexKen U
3auCh 11aroB
MOCTPOEHUS

19

20

[TocTpoenne
CEYEHUIl B
nupamu/ie, Kyoe
10 TPEM TOUYKaAM
Ha p&Opax.
Co3nanne
BBIHOCHBIX
yepTexen u
3aIuCh IIaroB
MTOCTPOEHUS

ITocTpoenue
CEYEHUI B
nupamuie, Kyoe
10 TPEM TOYKaM
Ha pEOpax.
Co3pnanue
BBIHOCHBIX
yepTexKen U
3aMuch L1aroB




MOCTPOEHUS

21

[ToBTOpEeHUE
TUTAHUMETPHH:
Teopema o
IIPONOPLIUOHAIIBH
BIX OTpE3KaXx.
ITonobue
TPEYrOJIbHUKOB

22

23

24

25

IToBTOpeHune
IUIAHUMETPUU:
Teopema
Menenas.
Pacuersl B
CEUYECHMSX HA
BBIHOCHBIX
yepTexKax.
Hcropus
pa3BUTHSA
IJIAHUMETPUU U
CTEPEOMETPUHU

KonTponbHas
pabora "AKCHOMBI
CTEpEOMETPHH.
Ceuenus"

B3anmHuoe
pacroyioxeHue
MPSIMBIX B
IIPOCTPAHCTBE.
CkpemuBaronumec
s IpsIMBIE.
IIpusnaku
CKPELIUBAOIINXC
s IPSIMBIX.
[TapamiensHbIe
IpsIMBbIE B
MIPOCTPAHCTBE

Teopema o
CYILLIECTBOBAHHUHU U
€IMHCTBEHHOCTH
IpsAMOI
napasuiebHON
JTAHHOW MPSIMOi,




26

MPOXOIAIIECH
4yepe3 TOUKY
MPOCTPAHCTBA U
HE Jexalnie Ha
JAHHOU MPSMOH.
Jlemma o
MepeCceueHU
napajuieIbHbIX
MIPSIMBIX
IUIOCKOCTBIO

[TapannensHOCTH
TpEX MPSIMBIX.
Teopema o Tpéx
napajuIeIbHbIX
npsAMbIX. Teopema
0
CKPEILMBAIOIINXC
s IPSIMBIX

27

28

[TapamensHoE
MIPOCKTUPOBAHUE.
OcHOBHBIC
CBOICTBa
rapajieIbHOTO
MIPOEKTUPOBAHUS.
N3o06paxkenune
pa3HbIX GUTYp B
napasieabHON
MIPOCKIIUU
HentpanbHas
IIPOEKLHUA. YTOII C
COHATPABJICHHBIM
Y CTOPOHAMH.
Yron mexny
MPSIMBIMU

29

3amaun Ha
JIOKA3aTeJIbCTBO U
HCCIIE0BaHNE,
CBSI3aHHBIE C
PacroIoKEHUEM
MPSIMBIX B
MIPOCTPAHCTBE

30

Tloustus:




NapajIeIbHOCTb
IIpsIMOM U
IJIOCKOCTH B
MIPOCTPAHCTBE.
[Tpusnak
MapajuieIbHOCTH
NpAMON 1
IIJIOCKOCTH.
CsaoiicTBa
[apajuIeIbHOCTH
IIPSIMOM U
IIJIOCKOCTH

31

32

I'eomerpuueckue
3aJla4y Ha
BBIYMCJICHHE U
JI0KA3aTeIbCTBO,
CBsI3aHHBIE C
MapayIeIbHOCThIO
MPSAMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE

ITocTpoenue
CEYCHMUH,
MIPOXOAAIIETO
4yepes JaHHYH0
MIPSIMYIO HA
4yepTeke U
MapajuIeIbHOT O
JAPYToM MpsIMOM.
Pacuér
OTHOILIEHUN

33

[TapamnensHas
MIPOEKITHS,
MIPUMEHEHHE JIIIS
MOCTPOCHUS
ceueHMit Kyda u
napaJiesienumnea
. CBoiicTBa
napasuiefnenumneaa
U TIPU3MBI

34

[TapamiensHbie
IIJIOCKOCTH.




IIpusnaku
napajuieIbHOCTH
JIBYX TIJIOCKOCTEM

35

36

37

Teopema o
MapayIENbHOCTH
Hu
€IMHCTBECHHOCTU
IUIOCKOCTH,
MPOXOISIIEH
yepes TOUKY, He
MPUHAJICIKALLY O
TaHHOU
IUIOCKOCTH U
CJICJICTBUS U3 HEE

CsoiicTBa
napasieaIbHbIX
IUIOCKOCTEH: O
MapajuieIbHOCTH
MIPSIMBIX
TepeCceUeHUs IPH
TepeceueHN
JBYX
napajuieIbHbIX
IIOCKOCTEH
TpeTben

CroiicTBa
napajuieIbHbIX
IIOCKOCTEM: 00
OTpe3Kax
napajuieIbHbIX
MIPSIMBIX,
3aKIFOUYEHHBIX
MEXITY
MapaieaIbHbIMU
ILTIOCKOCTSIMH; O
IepECEUCHU U
IIPSIMOY C IBYMsI
napajuieIbHbIMU
IUIOCKOCTSIMH

38

IToBTOpEHuUE:
TeopeMa
[Tudaropa na




IIIIOCKOCTH

39

40

41

42

43

[ToBTOpEHME:
TPUTOHOMETPHS
IIPSIMOYTOJIBHOI'O
TPEYrojabHUKa

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napauiesienune1a

Brruucnenue
JUIMH OTPE3KOB B
KyOe u
IIPSIMOYTOJIBHOM
napajulelenumneie
[lepnenukynspH
OCTb MPAMOU 1
IIJIOCKOCTH.
IIpuznak
NEPIECHIUKYIISIPH
OCTH NPAMOU U
IIJIOCKOCTH
IlepnenukynspH
OCTb MPSIMOU U
IIJIOCKOCTH.
[Ipu3nak
MEPIEeHIUKYISIPH
OCTH NPSAMOU U
IIJIOCKOCTH

44

45

Teopema o
CYIIECTBOBAHUU U
€IMHCTBEHHOCTH
MPSIMOH,
MPOXOISIIEH
4yepes TOUKY
MPOCTPAHCTBA U
NepHEeHIUKYISIPH
O K TINIOCKOCTHU
IInockoctn u
NepHEeHIUKYISIPH
bI€ UM MPSMbIC B
MHOTOI'paHHUKaX

46

IImockoctu u
MePIEHINKYIISIPH




47

bI€ UM MpSMbIE B
MHOTOTpaHHUKAX
[lepnienaukysnsp u
HAKJIOHHAs.
ITocTpoenue
IepIEeHIUKYIIsIpa
13 TOYKH Ha
MPSIMYIO

48

[lepnennukymnsap u
HAaKJIOHHAs.
[TocTpoenne
MEPIEHIUKYIISIPA
13 TOYKH Ha
IPSIMYIO

49

Teopema o Tpéx
MEPIEeHIUKYISIpax
(npsimMas u
oOpaTHas)

50

Teopema o Tpéx
MEPIEeHIUKYISIpax
(npsimas u
oOpartHas)

51

52

53

54

Yron mexny
CKpENTUBAIOIIUMH
Csl IPSIMBIMH

ITouck
NEPIECHIUKYIISIPH
BIX IIPSIMBIX C
MTOMOLUIBIO
MePIEeHIUKYISIPH
BIX IIJIOCKOCTEMN
OproronanbHoe
IIPOEKTUPOBAHUE

ITocTpoenue
ceueHMi Kyoa,
IIPU3MBI,
MIPaBUIILHON
MUPaMHJIBI C
ITOMOUIBIO
OpTOTrOHAJILHOU
IIPOEKIINH

55

ITocTpoenue




56

57

58

CeueHMi Kyoa,
MIPU3MBI,
IIPaBUJILHON
MIAPaMU/JIBI C
MIOMOILBIO
OpTOrOHAJILHOU
MPOEKLUU
Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEJIbHO
IIJIOCKOCTH.
[imockoctn
CUMMETpUH B
MHOTOTpaHHUKAX

IIpuznak
MEepIEHIUKYISIPH
OCTH TIPSIMOU U
TIJIOCKOCTH KaK
CIIEJICTBUE
CUMMETPUU

IIpaBunbHbBIE
MHOT'OTPaHHUKH.
Pacuér
paccTosIHUM OT
TOYKHU 710
IIJIOCKOCTH

59

[IpaBunpHbIE
MHOT'OTPaHHUKH.
Pacuér
paccToSIHUM OT
TOYKHU 10
IIJIOCKOCTH

60

Crioco0b1
OIYCTHTH
MEPIEHIUKYIISPBI:
CUMMETpHUS,
CABUT TOYKH I10
napajuIeIbHON
IpsAMOI

61

Casur 1o
HelapauleIbHON
IIPSIMOM,




62

HU3MCHCHUC
paccTossHui

KonTposnbnas

paborta

"B3aunmnoe
pacIoiokKeHNe 1
MPSIMBIX H

IJIOCKOCTEH B
npoctpaHcTae"

63

64

65

66

67

IToBTOpEHME:

YIOJl MEXAY

IIpsAMBIMHA Ha

IJIOCKOCTH,
TPUTOHOMETPHS B 1
IIPOU3BOJILHOM
TPEYTrOJIbHUKE,

TeopeMa

KOCHHYCOB

IToBTOpEHUE:

YTOJI MEXIY
CKpEUIMBAIOIIUMHU 1
Cs TIPSIMBIMH B
MIPOCTPAHCTBE

I'eomerpuueckue
METO/IbI
BBIYHCIIEHUS yIJIa
MEX/1y IPSIMbIMU
B
MHOTOTpaHHUKAX
JIByrpanHbIi
yrois. CBOHCTBO
JIMHEWHBIX YIJIOB
JBYTPaHHOT'O yria
[lepnenukynspH
BI€ MIJIOCKOCTH.
CaoiicTBa
B3alMHO
MePIEeHIUKYISIPH
BIX IUIOCKOCTEU

68

IIpusnax
NIEPIEHIUKYIISIPH 1
OCTH INIOCKOCTEH;




69

70

71

Teopema o
IpsAMON
MepPECCUCHUS
JIBYX TIJIOCKOCTEM
MEePIEeHANKYIISIPH
bIX TPEThEH
IUIOCKOCTH

[IpsimoyronbHbIN
napasuiesienumnesn;
KyO; U3MepeHusl,
CBOMCTBA
MPSIMOYTOJIBHOTO
napajuiesienuneaa

Teopema o
JUaroHanu
MPSIMOYTOJIHOTO
napajuiesenumena
U CIIEJICTBUE U3
HeE

CrepeoMeTpuueck
ve ¥ MPUKJIaIHbIE
3aJ1a4H,
CBSI3aHHBIC CO
B3aMMHBIM
pacroyiokeHueM
MPSIMBIX |
MJIOCKOCTH

72

[ToBTOpEHME:
CKPEIIMBAOIINEC
s IPSIMBIE,
NapajulebHbIC
IIJIOCKOCTH B
CTaHJApTHBIX
MHOT'OIPaHHUKAX

73

[Tapa
MapajieabHbIX
IIOCKOCTEM Ha
CKPEILLIMBAIOIINXC
s IPSAMBIX,
paccrosHue
MEXKY
CKpEIIMBAIOIIMMU




Csl IPSIMBIMU B
IIPOCTBIX
CUTYaLUsAX

74

Paccrosaue ot
TOYKH JI0
IUIOCKOCTH,
paccTostHuE OT
NpAMOM 10
IUIOCKOCTH

75

76

Brruucnenue
paccTosHu
MEXIy
CKpEUIMBAIOIIUMU
Csl IPSIMBIMHU C
MIOMOILBIO
MEepIEHIUKYISIPH
O MJIOCKOCTH
TpéxrpanHblii
yrod,
HEpaBEHCTBA JUJIs
TpEXTPaHHBIX
yrioB. Teopema
[Mucaropa, 1
TEOPEMBI

KOCHUHYCOB U

CHUHYCOB JJIsi
TPEXTPAHHOTO

yria

77

DJeMeHThI

chepuyeckoin
TEOMETPUH: 1
re0IC3UUCCKHE

JIMHUU Ha 3emiie

78

KoHntponbHas
pabota "Vl u 1
paccrosiHus"

79

Cucrematusanus
3HAaHUH
"MHororpaHHukK u
€ro dJIEMCHTHI"

80

[Tupamuna. Bunasl
MUPAMUI.




81

IIpaBunbHas
nupamuia
[Tpusma. [Ipamas
Y HaKJIOHHAs
MIPU3MBL.
[IpaBunbHas
pu3Ma

82

[Ipsmoit
napajuieenuIe],
IIPSIMOYTOJIbHBIN
napajuieJenuIe],
KyO

83

84

85

86

87

Brinykisie
MHOT'OTPaHHUKHU.
Teopema Ditnepa

Brinykmsie
MHOT'OTPaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE U
MIOJIyIPaBUIIbHBIE
MHOTOTpaHHUKHU

KonTponbHas
pabota
"MHoOrorpaHHUKHI

Ilonstue BekTOpa
Ha TUIOCKOCTH U B
IIPOCTPAHCTBE

CymMma BEKTOpOB

88

89

Pasnocts
BEKTOpPOB
IIpaBuno
napajuleJenunea

90

VYMHOXEHUE
BEKTOpa Ha YUCJIO

91

Paznoxenune
BEKTOpA IO
0azucy Tpéx
BEKTOPOB, HE
JIeKAIUX B OJHOM
IUIOCKOCTH




CkamgapHoe
92 P
MIPOU3BEJICHUE

Brruncnenue yria
93 MEX]y BEKTOpaMH 1
B IIPOCTPAHCTBE

[Ipocreiimue
94 3a7a4y C 1
BEKTOPaMH

IIpocreiimme
95 3a7a4y C 1
BEKTOpaMH

IIpocreiimme
96 3a71a4uu C 1
BEKTOpaMHU

IIpocreiimme
97 3a]a4uu C 1
BEKTOpaMHU

O0600111eH1E U
98 cUCTEMAaTHU3alHA 1
3HaHUHU

O06006111eH1E U

99 CHUCTEMATHU3aIHA 1
3HaHUH

Hrorosas
100  koHTpoOIBHAS 1
pabota

Hrorosas
101  koHTposbHAs 1
paborta

O06o00meHue n
102 = cucremarm3anus 1
3HAHHH
OBILEE
KOJIMYECTBO
YACOB IIO
ITPOIT'PAMME

102




11 KJIACC

N KoanuectBo yacos 1 DJIEeKTPOHHBI
° ara

KounTtpoJsb IMpakTHyec e uu(ppoBbIe
n/  Tema ypoka Bce HU3Yy4eH

HbIE KHe o0pa3oBarteib
L ro s

padoTbI padoTbI HblIe pecypchbl

[ToBTOpEeHue
TEMBI
"Koopaunatst
BEKTOpA Ha
TIJIOCKOCTH U B
npocrtpaHctae"

IToBTOpeHue
TEMBI
"CxkansipHoe 1
IIPOU3BEICHNE
BEKTOPOB"

IToBTOpeHune
TEMBbI
"Boruncnenue
yriia MexIy
BEKTOpPaMH B
npoctpancTse”

IToBTOpeHune
TEeMBI
"VpaBHeHue
IIPSIMOH, 1
MPOXOIALLIEH
yepes ABe
TOYKH"
YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHHUE
IIJIOCKOCTH B
OTpe3Kax




10

Bekropnoe
IIPOU3BEICHUE

JInHeitnpie
HEpPaBEHCTBA,
JIMHEHHOE
MPOrpaMMHUpPOB
aHue
JInmHeitnpie
HEpPaBEHCTBA,
JIMHEHHOE
MPOTrpaMMHUPOB
aHue
AHaIUTHYECKH
€ METOJIBI
pacué€ra yria
MEXITY
MPSIMBIMU B
MHOTOTpaHHUKA
X

11

AHanuTHYeCKH
€ METOJIBI
pacuéra yria
MEKTY
IUIOCKOCTSIMM B
MHOTOTPaHHUKA
X

12

dopmyna
paccTosAHUs OT
TOYKH 10
IJIOCKOCTH B
KOOpAMHATAX

13

Haxoxnenne
paccToOIHUM OT
TOYKH J0
IJIOCKOCTH B
KyOe

14

Haxoxnenne
pacCcTOsAHUM OT
TOYKH J0
IJIOCKOCTH B
IIPaBUIILHON
UpaMUae




15

KoHntposbHas
paborta
"AHaIUTUYECKA
st reomeTpust”

16

Ceuenus
MHOTOTPaHHHK
OB:
CTaHJIapPTHHIE
MHOTOTPaHHHK
u

17

Ceuenust
MHOTOTPaHHHK
OB: METO/I
CIEI0B

18

19

20

21

22

Ceuenust
MHOT'OTPaHHUK
OB:
CTaHJapTHbHIC
IUIOCKOCTH,
MePECCUCHHS
MPSIMBIX U
MJIOCKOCTEH

[TapamiensHbie
psIMbIE U
IJIOCKOCTH:
napaJuiesIbHbIE
CeueHus

[TapamiensHbie
IpsIMbIE U
IIJIOCKOCTH:
pacyér
OTHOLIEHUN

[TapamiensHbie
IpsIMbIE U
IIJIOCKOCTH:
YTIIBI MEXKIY
CKpELIUBAIOIIH
MHUCS IPSIMBIMU
Ilepnenpukymns
pHBIE IIPSIMBIE U
IIJIOCKOCTH:
CTaHJapTHbIE




23

24

napsl
MEePIEHIUKYIISIP
HBIX
IUIOCKOCTEHN 1
MPSAMBIX,
CUMMETPUU
MHOTOT'PAaHHUK
OB
[Tepnienaukyns
pHBIE TIPSMBIE U
IUIOCKOCTH:
TeopeMa 0 Tpex
MePIEHIUKYIISIP
ax
[Tepnienaukys
pHBIE TIPSAMBIE U
IUIOCKOCTH:
BBIYMCIICHHS
JUIVH B
MHOTOTpaHHUKA
X

25

IToBTOpEHME:
IO
MHOTOYTOJIEHUK
0B, (hopmyIIbI
JUTS TIIOMIAJICH,
COOOpaxeHus
noaoous

26

27

[ToBTOpEHuUeE:
TIJTOTIA U
MHOTOYTOJIEHUK
0B, (hOpMYJIBI
JIJIS IUIOIIAJEeH,
COOOpaxeHHs
noaoous

[ToBTOpEHME:
101U
MHOT'OYT'OJIbHUK
0B, (hOpMYJIBI
JIJIS IUIOIIAJeH,
COOOpaKEeHHS
nmoxoous




28

29

IInomamgu
CEUCHUI
MHOTOTPaHHHK
OB: ILIOIIAIN
MMOBEPXHOCTEH,
paspe3aHus Ha
YacTy,
COOOpaxeHHs
o 00ust
ITmommamun
CeueHHI
MHOT'OTPaHHHUK
OB: ILIOIIAU
IMOBEPXHOCTEM,
paspe3aHus Ha
YacTy,
COOOpaxKeHUS
noxoous

30

KoHntposbnas
pabora
"I[ToBTOpeHwue:
MHOT'OTPaHHUK
U, CCUEHUs
MHOT'OTPaHHUK

OB

31

32

33

O06béM Tena.
O6wem
IPSIMOYTOJIBHOT
0
napaiesienurne
na

3amaun 00
yIIBOCHUH Ky0a,
0 KBaJparype
Ky0a; 0
TPHUCEKIINU
yria

Crepeomerpuue
CKHE 3a]1auH,
CBSI3aHHBIE C
00BbEMOM
PSMOYTOJILHOT
0




34

napajuieyienumne
JIa
[Tpuxnagaeie
3ajJa4u,
CBSI3aHHBIE C
BBIYHCIIEHUEM
00BéMa
MPSIMOYTOJIBHOT
0
napajuieenumne
Ia

35

O0BEM mpsiMoit
MPU3MBI

36

Crepeomerpuue
CKHE 3a/1a4H,
CBSI3aHHBIE C
BBIYMCIICHUEM
00BEMOB
MpSAMOit
MIPU3MBI

37

[Tpuxnagueie
3aJ1a49M,
CBSI3aHHEBIC C
00BEMOM
psAMON
MIPU3MBI

38

39

Brrunciaenue
00BEMOB TeI ¢
IIOMOIIILIO
ONPEACIEHHOTO
UHTErpaa.
O0BéM
HaAKJIOHHOH
MIPU3MBI

Breruucnenue
00BEMOB TEJI C
IIOMOIIILIO
OIPENIEIIEHHOTO
WHTETpaJa.
O0BéM
MHPAMUIBI

40

®opmyna




00BéMa
MUPAMH/IBI.
OTHoleHue
00BEMOB
MUpaMuU/I C
00IIUM yTIIOM

41

42

43

44

dopmyna
00BéMa
MMUPaAMU/IBI.
OTtHomeHue
00BEMOB
MUpaMuU/I C
OOIIKM YTIIOM
Crepeomerpuue
CKHe€ 3aJa4H,
CBSI3aHHBIE C
00BEMaMHU
HaAKJIOHHOM
MIPU3MBI

Crepeomerpuue
CKHE 3a/1a4H,
CBS3aHHBIE C
o0bEéMaMu
MTAPAMU/IBI

IIpukiagaeie
3aJ1a4 1O TEME
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM
HaKJIOHHOM
MIPU3MBI

45

IIpukiagueie
3a/1a4u 0 TeMe
"O0BéMBI TEN",
CBSA3aHHBIE C
00BEMOM
MIAPaMM/IbI

46

[IpumeHenne
00BEMOB.
Brranciaenue
paccTosiHusA 10
IUIOCKOCTH




47

KoHntposbHas
pabota "O0béM
MHOTOTpaHHUKA

48

Hunmusapuaeck
ast
MMOBEPXHOCTb,
oOpa3yrorue
HWIAHAPUYECK
oH
MOBEPXHOCTU

49

50

51

52

Humusap.
[Ipssmoint
KpyroBOi
UMIHH]IP.
IInomanp
MMOBEPXHOCTHU
HUAJTUHIPA
Konunueckas
MMOBEPXHOCTb,
oOpazyrorue
KOHUYECKOU
MTOBEPXHOCTH.
Konyc
Ceuenue
KOHYyca
IIJIOCKOCTBIO,
NapajuIeIbHON
TIJIOCKOCTH
OCHOBaHUS

Y ceu€Hnblit
KOHYC.
N3o06paxenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB

53

IInomans
OOKOBOI
MOBEPXHOCTH U
TTOTHOM
MOBEPXHOCTH
KOHyca




54

IInomane
OOKOBOM
MMOBEPXHOCTHU U
MOJTHOH
MMOBEPXHOCTH
KOHyca

55

56

Crepeomerpuue
CKME 33/1a4d Ha
JI0Ka3aTeJIbCTBO
Y BBIUHCJICHHE,
MIOCTPOCHUEM
CEUYCHMIT
HUAJTUHIPA,
KOHYycCa
Crepeomerpuue
CKHE 3aJ]aud Ha
JI0Ka3aTeJIbCTBO
Y BBIYHCIICHHE,
MMOCTPOCHUEM
CEUYEHHUI
HUAJTUHIPA,
KOHYyca

57

[Tpuxnagueie
3aJ1a49M,
CBSI3aHHEBIE C
HWIAHAPOM

58

59

[Ipuxnagaeie
3aJ1a49M,
CBSI3aHHEBIE C
HWIAHAPOM

Cdepa u map

60

61

[Iepeceuenue
cdepsl U mapa
C IUIOCKOCTBIO.
Kacanne mapa
u cepsl
IUIOCKOCTBIO.
Bunu
n300pakeHne
mapa
Ilepeceyenue
cdepsl U mapa




62

63

C TUIOCKOCTHIO.
Kacanue mapa
u cepsl
IJIOCKOCTBIO.
Bun u
n300pakeHue
mapa
YpaBHeHue
cdepsl.
[Tnomane
chepsl u eé
yacTei
Cummerpus
cdepsl 1 mapa

64

65

Crepeomerpuue
CKHUE 3aJ]auu Ha
JI0Ka3aTeJIbCTBO
Y BBIYHMCIICHHE,
CBSI3aHHBIE CO
chepoii u
apom,
MIOCTPOECHUEM
HX CEYEHHI
IJIOCKOCTBIO

Crepeomerprue
CKHUe 3aJ]aud Ha
JI0Ka3aTeNIbCTBO
Y BBIYHCIICHHE,
CBSI3aHHBIE CO
chepoii u
apom,
MOCTPOECHUEM
HX CEYEHHI
MIJIOCKOCTBIO

66

[Tpuxnagueie
3aJ1a4u,
CBSI3aHHBIE CO
chepoit u
apom

67

[ToBTOpEHME:
OKpPY>KHOCTb Ha
IIJIOCKOCTH,




BBIYMCIICHUS B
OKPYXHOCTH,
CTaHJIapPTHHIE
noxoous

68

Pazmuunsie
KOMOMHALINHU
TEJ BpaICHHUS
u
MHOT'OTPaHHHUK
OB

69

3amaum o TeMe
"Tenau
MTOBEPXHOCTH
BpaieHus"

70

3amaum o TeMe
"Tenau
MTOBEPXHOCTH
BpateHus"

71

72

KonTponbnas
pabora "Tena u
MTOBEPXHOCTH
BpateHus"
O06Bém
WIAHAPA.
Teopema 06
o0BEMeE
MIPSIMOTO
WIAHAPA

73

Brruncienune
00BEMOB TeJ C
MMOMOUIBIO
OIPENIEIIEHHOTO
HWHTErpasa.
O0BEM KoHyCa

74

ITnomamu
OOKOBOM 1
TIOTHOM
MMOBEPXHOCTHU
KOHYyca

75

CrepeomeTpuue
CKHE 33/1a4H,
CBSI3aHHBIE C




BBIYHUCJICHHUECM
00BEMOB
LWINHIPA,
KOHycCa

76

IIpukianueie
3aJ1a4M 110 TEME
"OO0BEMBI U
IJI0LIA I
MOBEPXHOCTEH

TEI

7

78

79

O0BeM mapa u
IapOBOTO
CEeKTOpa.
Teopema 06
00BéMe 1mapa.
[Tmomans
cdepsl.
Crepeomerpuue
CKHE 3a]1a4H,
CBSI3aHHBIE C
BBIUUCIICHHEM
00BEMOB 11apa,
I1apOBOTO
CerMeHTa U
I1apOBOTO
CEeKTOpa

IIpukiagaeie
3a/1a4u 1o TeMe
"O0BEMBI TENT",
CBS3aHHBIE C
00BEMOM Tm1apa
Y TIJTOIAJIBIO
cdepsl.
CooTHolIeHHs
MEXITY
MJI0IAIIMU
IMOBEPXHOCTEN
1 o0BEMaMu
MO00HBIX TET

ITogoOHbIe TeNa
B
MIPOCTPAHCTBE.
N3menenne




80

81

0o0bEMa pu
000U H.
Crepeomerpuue
CKUe€ 3aJa4H,
CBSI3aHHBIE C
BBIYMCIICHHEM
00BEMOB TeJI U
ILIOIa e
MMOBEPXHOCTEN
KonTposnbnas
pabora
"[Timomann
MMOBEPXHOCTU U
00BEMEI
KpyTibIX Ten"

JIBH)KEHMS
MPOCTPAHCTBA.
OTtoOpakeHusl.
JBro>xeHus u
PaBEHCTBO
¢buryp. O6mne
CBOMCTBA
JIBUKCHUH

82

83

84

Bunnl
JIBYKEHHH:
MapasieabHbIA
IIEPEHOC,
LIEHTpaJIbHAas
CUMMETpPHUS,
3epKaJbHast
CUMMETpHUS,
MMOBOPOT
BOKPYT NPSAMOU

[IpeobOpazoBanu
s IOIO0US.
[Ipsimas u
chepa Diinepa
I'eomeTpuuecku
€ 3a/1a4M Ha
MIPUMEHEHUE
JIBYKCHUS

85

KoHnTponbHas




pabora
"BexTopsl B
npocrpaHcrae”

86

87

O6o06maromee
nosTopenue 11
MMOHATUH U
METOJIOB Kypca
reomeTpun 10—
11 knaccos,
cHUcTeMaTH3aIu
s1 3HAHUM:
"TlapayienbHOC
Th TIPSIMBIX H
IUIOCKOCTEH B
npocrpaHcrae”

Oo6o61aromiee
nostopenue 11
MMOHSTUH U
METOJIOB Kypca
reomeTpun 10—
11 xmaccos,
cUCTEeMaTHu3alu
sl 3HAHUM:
"BexTopsl B
nmpocTpaHcTae”

88

Oo6o0maromee
nosTopenue 11
TOHATHHI U
METOJIOB Kypca
reomerpun 10—
11 xiaccos,
CUCTeMaTH3alu
sl 3HAHUU:
"BekTopsl B
pocTpaHcTBe"

89

O6o0maromee
noBTopenue 11
MOHSTUH U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
cHCTeMaTHu3alu
s1 BHAHWH:




"O0BbeM

MHOTr'OrpaHHuKa

90

91

92

O6o06maromee
noBropenue 11
MOHATUU U
METOJIOB Kypca
reomeTpun 10—
11 knaccos,
cHCTEMAaTH3alx
s 3HAHUM:
"O0bemM

MHOIr'OrpaHHuKa

Oo6o61aromiee
nostopenue 11
MOHATUH U
METO/IOB Kypca
reomeTpun 10—
11 knaccos,
CHCTEMAaTH3allH
s1 BHAHUU:
"ITmomann
MMOBEPXHOCTHU U
00BEMBI
KpYTJbIX TEN"

O6o6maromee
noBropenue 11
MOHATUH U
METOJ0B Kypca
reomerpun 10—
11 xmaccos,
CHCTEMaTH3allH
s1 3SHAHUH:
"TInomanu
MMOBEPXHOCTHU U
00BEMBI
KpYTJbIX TE€N"

93

Htorosas
KOHTPOJIbHASI
pabota

94

Utorosas
KOHTPOJIbHASI




95

96

pabora

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3alx
s1 BHAHUH

Uctopus
pa3BUTHUsA
CTEpPEOMETPUU
KaK HayKHU U e€
poJib B
pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITbFOTEPHBIX
TEXHOJIOTHI

97

98

99

Hcropus
pa3BuUTHUA
CTEPEOMETPUH
KaK HayKHU U e€
poib B
pa3BUTUU
COBPEMEHHBIX
VWH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus
pa3BUTHS
CTEPEOMETPUH
KaK HayKHU U e€
pOJIb B
pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus
pa3BUTHS
CTEpPEOMETPUH
KaK HayKH U e€
poib B
pa3BUTHH
COBPEMEHHBIX
MH)XEHEPHBIX U




KOMIIBIOTEPHBIX
TEXHOJIOTUN

Uctopus
pa3BUTHUS
CTEpPEOMETPUU
KaK HayKH U eé
100 PO B
pa3BUTUU
COBpPEMEHHBIX
HUHXCHEPHBIX U
KOMITBIOTEPHBIX

TEXHOJIOTUN

Hcropus
pa3BUTHS
CTEpEOMETPUU
KaK HayKHU U e€
101 PO E
pa3BUTUHU
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMITBIOTEPHBIX

TEXHOJIOTUN

Hcropus
pa3BuUTHUsA
CTEPEOMETPUH
KaK HayKHU U e€
pOJIb B
pa3BUTUN
COBPEMEHHBIX
UHXEHEPHBIX U

102

KOMITBIOTCPHBIX

TEXHOJIOTHI
OBIIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

102 8 0

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

1.OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA



2METOAUYECKHUE MATEPUAJIBI IS YYUTEJA

3.JUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBlI U PECYPCHI

CETU UHTEPHET
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