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HOACHUTEJBbHASA 3AIINCKA

['eomeTpus sBiseTCS OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHErO
obmiero oOpa3oBaHHs, TaK Kak OO0ECIeunBaeT BO3MOXHOCTh H3yUCHUS
JUCUUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANpaBJIEHHOCTH W MPEIMETOB
ryMaHUTapHOTO IHKiIa. [IoCcKONbKY Torndeckoe MplluieHne, GopMUpyeMoe pu
U3yYEHUU  OOYyYalOIIMMHUCA  TOHATUIHBIX  OCHOB  TIEOMETPHUM,  IpHU
J0Ka3aTeJIbCTBE TEOPEM U IIOCTPOCHUHM LIETIOYKH JIOTHYECKHUX YTBEPKICHUN IIPU
pPELICHUU T€OMETPUYECKUX 3a/1a4, YMEHHUE BBIABUTaTh U OIPOBEPIaTh TMIIOTE3bI
HEINOCPEJCTBEHHO HCIOJB3YIOTCS IIPU PELICHUH 33a/1a4 €CTECTBEHHO-HAYYHOTO
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3a/aU.

Llenp ocBoeHust mporpammbel yudeOHOro Kypca «l'eomeTpus» Ha
yriyOJI€HHOM  YpOBHE —  Ppa3BUTHE HMHAUBUIYAJIbHBIX  CIIOCOOHOCTEH
oOyyarolmuxcsi Ipu HU3yYEHUH T€OMETPHUH, KaK COCTAaBIISIIOIIEH MNpeaMETHON
ob0nactu «Marematuka U MH(pOPMATUKa» 4Yepe3 00ecleyeHHEe BO3MOMXKHOCTHU
OpUOOpETEHHs] U MCIIONb30BaHMsl 0Oojiee IIIyOOKUX MeOMETPUYECKUX 3HaAHUM U
NEUCTBUM, CHEUU(PUUHBIX TEOMETPUM, M HEOOXOAUMBIX JUIl YCIEUIHOIO
npodeCCUOHAIBHOTO ~ O0pa3oBaHMsl, CBA3aHHOIO C  HCIOJb30BaHUEM
MaTE€MAaTHKHU.

[IpuopureTHbIMU 3a7a4yaMu Kypca T'€OMETpPUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SIBISIFOTCS:

pacuIMpEeHNEe MPEACTABICHHUSI O TE€OMETPUH KaK YaCTH MHPOBOM KYJbTYpbI
1 (OpMUPOBAHUE OCO3HAHUS B3AUMOCBS3H FT€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupoBaHHE NPEACTaBICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak o
BKHEHUIIMX MaTEMaTUYECKUX MOJENSAX, MO3BOJISIIOUIMX OMUCHIBATH U M3y4daThb
pa3Hble SIBJICHUSA OKPY)KAIOIIEr0 MHUpa, 3HAHWE NOHATUMHOTO anmapara Mo
pazneny «CrepeomeTpus» yueOHOTO Kypca reOMeTpHH;

dbopMHpOBaHWE  yYMEHUS  BIIQJIETh  OCHOBHBIMM  TMOHATUSIMH O
MPOCTPAHCTBEHHBIX (UTypax U UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
GopMyn U yMEHHUE UX MPUMEHSTb, YMEHUS OKA3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbBIE CIIOCOOBI peIIeHUs 3a/1aY;

dbopMHpOBaHWE YMEHHUS pACIO3HABaTh Ha 4YEpPTekKax, MOJEIAX U B
pealbHOM MHUPE MHOTOIPAHHMKM U Tella BpallleHHs, KOHCTPYHPOBATh
reOMETPUUYECKUE MOJCIIN;



dbopmupoBaHme MOHUMAaHUS BO3MOKHOCTH aKCHOMaTHYECKOTO
MOCTPOCHUS MaTeMAaTUYECKUX TeopuH, (HOpMHUpPOBaHHE TOHHWMAHUS POJIU
aKCHMOMATHKH MPU MPOBEJACHUH PACCYKICHUN;

(dbopMHpOBaHKE YMEHHS BJIAJIETh METOJIAMU JJOKA3aTEeNIbCTB U aJITOPUTMOB
pelIeHUs, YMEHUSI UX MPUMEHSATh, IPOBOJAUTH JOKA3aTelIbHbIE PACCYKJECHUS B
XO0JIe PEIICHHS CTePEOMETPUYECKUX 3ajady M 3a7a4 C [PaAKTHYECKUM
cojepkaHueM,  (opMHUpOBaHHME  TPEACTABICHUS O  HEOOXOAMMOCTH
JIOKA3aTeJIbCTB MPU OOOCHOBAaHMM MaTEMAaTHYECKUX YTBEPXKACHUM U POJHU
AKCMOMAaTUKH B IIPOBEACHUU JIETYKTUBHBIX PACCYKICHUM;

pPa3BUTHE U COBEPIICHCTBOBAHHE WHTEIJIEKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEM oOyuJaromuxcs, MO3HABATEIbHOU aKTUBHOCTH,
UCCIIEN0BATEIbCKUX YMEHUHN, KPUTUYHOCTU MBIIUICHUSI, UHTEPECA K U3YUCHUIO
rEOMETPUH;

dbopmupoBaHue (yHKIIMOHATBHOMN rPaMOTHOCTH, peNeBaHTHOU
r€OMETPUU: YMEHHUS paclo3HaBaTh MPOSBJICHUS TE€OMETPUUECKUX TOHSITHUH,
O00OBEKTOB M 3aKOHOMEPHOCTEH B PEAbHBIX >KU3HEHHBIX CHUTyallUsX U MpU
VM3YUYCHHHM JIPYTHX YYEOHBIX TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, MOJICIMPOBAHUS PEAJIbHBIX CUTyalluid, MCCIEAOBAHUS
MOCTPOCHHBIX MOJENEH, UHTEPIPETALIMHU MTOTYUYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEpPKATEIbHBIMU JTUHUSMHU y4eOHOTO Kypca «I'eomeTpusi»
B 10-11 kmaccax sBmstorcs: «lIpsimple W TIJIOCKOCTM B HPOCTPAHCTBER,
«MHororpannukn», «Tema BpameHusi», «BekTopsl ©W KOOpAMHATHI B
MPOCTPAHCTBEY, «J|BUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «YyMETh ONEPUPOBATH
MOHATUSIMI», PEICBAHTHBIMU I'€OMETPUM Ha yriayOJEHHOM YpOBHE OOy4YeHHUS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca,
a ¢GopMHpOBaHWE JIOTHYECKUX YMEHUW pachpenensieTcsi He TOJIbKO TI0
collepKaTelbHbIM JIMHUAM, HO M 1o rojam oOydeHus. CoaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHHS
®denepanbHOl pabouell MpoOrpaMmbl, paclpeeéHHBIM M0 rojaM O0y4YeHHs,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
MPUHIMTTHATIBHBIM BOIIPOCaM 00ydJaronuecss o0pamaiich HEOJHOKPATHO. DTO
MO3BOJISIET OPraHW30BaTh OBJIAJCHUE T'ECOMETPUUYECKHUMHU TMOHATUSIMU H
HaBBIKAMH TIOCJICIOBATEIFHO M TOCTYIATEIbHO, C COOJIFOJICHHEM TPHUHIIUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA BKIOYaTh B OOIIYI0O CHUCTEMY



T€OMETPUUYECKUX MPEJCTABICHUN OO0YJaIOMUXCs, PACIIUPSS W YIIIyoussi e€,
o0pa3zys MpoYHbIE MHOKECTBECHHBIC CBSI3U.

[lepexon kK U3yYCHHUIO TEOMETPUH Ha YTITyOIEHHOM YPOBHE IMO3BOJISICT:

co3math ycnoBus ans  guddepeHnHManud  0O0ydeHHs, TOCTPOSHUS
WHIMBUIYAIBHBIX 00pa30BaTEeNbHBIX TPOTPaMM, OOECIeYUTh YriayOnEHHOE
M3y4eHHE T€OMETPUHN KaK COCTABIISIIOIICH yueOHoro npeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMUXCSA K TMPOJODKCHUIO M3YyYEHUS MAaTEMaTHKH C
yaéToM BBIOOpa Oymyrelt mpodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEKTY
o0muM 1 ipoeccHoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue ydeOHOro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hemeno), B 11 kitacce —
102 gaca (3 yaca B HEJIEINIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. lloHATHE 00 aKCHMOMaTHYECKOM IOCTPOEHUU CTEPEOMETPHU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosniokeHre NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
MapajulesIbHble M CKpeluMBarommecs npsmele. [Ipu3Hakym CKpemmBarommxcs
npsaMbiX. [lapajuienpHOCTE  HpsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajulejIbHble IIPSAMBIE B IPOCTPAHCTBE, IAPAJIIEIBHOCTH TPEX NPSIMBIX,
[apajuIeIbHOCTh IIPAMOM M IUIOCKOCTH. [lapamnenpHoe U LEHTpaJIbHOE
MIPOEKTUPOBaHKE, M300paxkeHrne ¢uryp. OCHOBHBIE CBOWCTBA Mapaui€IbHOIO
npoekTupoBanus. M3o0paxenue (uryp B mapajuieIbHOH MPOEKUHUH. YTIbI C
COHAIIPABJICHHBIMM CTOPOHAMH, YTOJl MEXIy NPSIMBIMA B INPOCTPAHCTBE.
[lapannenbHOCTP  IJIOCKOCTEW:  MapaJUIedbHBIE  IIJIOCKOCTH,  CBOWCTBA
napajuleJbHbIX IUIOocKOCcTe. IIpocrtelinmime mNpocTpaHCTBEHHBIE (GUIYyphl Ha
IIJIOCKOCTH: TETPA3P, MapAJIEIEIUIIE, TIOCTPOCHUE CCYEHU .

IleprieHIMKYISAPHOCTD IPSMOM U INIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSMBbIE
B IIPOCTPAHCTBE, NPSIMBIE MapAJIIEIbHBIE U NEPIECHAUKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPNEHAUKYJISIPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU
MIEPIICHIUKYIJISIPHOU IIJIOCKOCTH. OpTtoronansHOE IIPOEKTUPOBAHMUE.
[lepieHAMKyNISIp W HAKJIOHHBIE: PACCTOSHHE OT TOYKMA JI0 IUIOCKOCTH,
paccTosiHue OT MpPSIMOW JO IJIOCKOCTH, MPOEKIHS (UTYypbl Ha IIOCKOCTb.
IleprieHIUKYJISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHAUKYISIPHOCTU IBYX
IockocTer. Teopema 0 TpEX NEPIEHIUKYIAPAX.

VYTIibl B IPOCTPAHCTBE: YIOJl MEXKAY NMPSAMOMN U INIOCKOCTBIO, IBYTPAHHBIN
yIOJI, JUHEUHBIA Yrojl ABYIPAHHOrO Yyrijla. TpEXrpaHHbIM U MHOTOIPAHHBIE
yrabl. CBOMCTBA IUIOCKMX YIVIOB MHOTOTrpaHHOro yria. CBOMCTBA INIOCKHX H
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CHHYCOB JJIA
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronsHas
npusMa, OpsiMasi M HaKJIOHHAs TNPU3MbI, OOKOBas U TMOJHAs TOBEPXHOCTh
npu3Msbl. [lapamnenenunen, npsAMOYroJIbHbBIN MTapaJlICICIUIE] U €r0 CBOMCTBA.
Kparuaiimmme nytm Ha IOBEPXHOCTM MHOIOrpaHHuKa. Teopema Oinepa.



[IpoctpancrBennas Teopema Iludaropa. [Mupamuna: n-yrompHas nupamuia,
npaBuWibHAsl U yceuy€HHasd nupamuabl. CBoilcTBa pédep M OOKOBBIX TIpaHei
IpaBUWIbHOW nupamMuel. [IpaBuiIpHbIE MHOIOTPAaHHUKH: NIPABUIIbHAS IIPU3MA U
OpaBWiIbHAs MUPAMMIA, NIPABUIbHAS TPEYroJibHAs MHUpaMUJa W IPABHIBHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOJIEKadIp U UKOCadIp.

Boeluucienne 53J€MEHTOB MHOTOIPAHHHMKOB: pPEOpa, AMArOHAIM, YTJIBI.
[Inomans OOKOBOI MOBEPXHOCTH M IOJIHOW IMOBEPXHOCTU MPSMON IPHU3MBI,
IJIOIIAb OCHOBAaHMI, TeopemMa O OOKOBOMl MOBEPXHOCTH MPSMOW HPHU3MBI.
[Inomanps OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPAaBWIBHOM MNHpaMUbI,
TEOpeMa O IUIOLAAN YCEYEHHOW MUPAMU/IBI.

CummeTpust B IPOCTPAHCTBE. OJIEMEHTbl CUMMETPUM IPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpHs B IPaBUIBHOM MHOTIOIPAHHUKE: CUMMETPHS
napajiejenuneaa, CAMMETPUSl MPAaBWIBHBIX MPU3M, CUMMETpPHS MPAaBUIbHON
MApaMUJIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBHl KOJUIMHEAPHBIE, COHAIIPABICHHBIE M IPOTHUBOIIOJIOKHO
HaIIPABJICHHBIE BEKTOpPBbl. PaBeHCTBO BeKTOpOB. JIEHMCTBHS € BEKTOpPaMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKCHHE
BEKTOpa Ha uyucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOWCTBA YMHOXKEHUSA
BEKTOpa Ha 4ucno. Ilonarne  koMIutaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUTAaHApHOCTH TpEX BeKTOpoB. lIpaBuno mapamnenenunena. Teopema o
Pa3NOKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHbIM BekTopam. [IpsmoyronbHas
cucTteMa KoopAuHAaT B mpocTpadcTBe. KoopamHatel BekTopa. CBA3b MEXIY
KOOpJIMHAaTaMH BEKTOpa M KOOpPJAWHATaMH TOYEK. YTOJ MEXIy BEKTOPAMMU.
CkansipHO€ IpON3BEACHUE BEKTOPOB.

11 KUIIACC

Tesa Bpamenus

IloHATHA: DMIIMHApPHUYECKAs IOBEPXHOCTb, KOHWYECKas IIOBEPXHOCTb,
chepuyeckas MOBEPXHOCTh, oOOpa3yroume moBepxHOcTe. Tena BpallleHUs:
OUWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumHoe pacmnosiokeHue
cheppl M TUIOCKOCTH, KacaTelbHash MIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpalleHus Ha MIockocTu. Pa3BépTka nunuuapa u konyca. Cummerpus chepsl 1
mapa.



O0béMm. OcHoBHBIE CBoWcTBa 00BEMOB Ten. Teopema 00 o0OBEME
MPSAMOYTOJIBHOTO Mapajuieienuneaa 1 ciaeAcTBus u3 He€. OO0bEM mpsMmon u
HAKJIOHHOM MpHU3Mbl, LWIMHApA, OUpaMuiabl U KoHyca. OOBEM mapa u
[IAPOBOTO CEIrMEHTA.

KoMOunanuu Ten BpalieHus M MHOrOrpaHHUKOB. IIpusma, BnucaHHas B
IWINHApP, ONMCAHHas OKoyo IMHApa. [lepeceuenue cdepsl u mapa c
miockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHsATHE MHOTOrpaHHUKA,
OMHUCAaHHOTO OKOJIO cdephl, cepbl, BIMCAHHON B MHOTOTPAaHHUK WU TEJO
BpalICHUSI.

[1nomaap NOBEpXHOCTH HMWIIMHJIpA, KOHYCA, IUIOIIAlb cephl U €€ yacTei.
[lonobue B mpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAJEH MOBEPXHOCTEH
nooO0HbIX uryp. IIpeoOpazoBanue nonodus, romorerus. Pemenue 3anau Ha
IUIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne ceyeHUid MHOTOTPAHHUKOB M TEJI BPAILIECHUSA: CEUYECHHS
UuauHApa (MapajulebHO W NEPHIEeHIUKYJISPHO OCH), CEUEHHsS KOHyca
(mapanyiesnbHbIE OCHOBAHHUIO M NPOXOJAILIME Yepe3 BEPIIMHY), CEUYEHHUs Iuapa,
METO/Abl TOCTPOEHUS CEUEHUW: METOJ CJEAO0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUS, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTBe. Omepanmmu HajJ BEKTOpaMH. BeKTopHoOe
YMHOXEHHE BEKTOpPOB. CBOWCTBAa BEKTOPHOIO yMHOXeHHUs. [IpsmoyrosbHas
cucTteMa KoopauHaT B mpocTpaHcTBe. KoopaumnaTel BekTopa. Pasznoxenue
BekTOpa 10 0asucy. KoopauHaTHO-BEKTOpHBIA METOA MpU  pPEUICHUU
r€OMETPUYECKUX 33]1aY.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBmxeHus npoctpaHcTBa. OTtoOpakeHus. [IBukKeHHsI U paBEHCTBO QUTYP.
OO6mue cBoiicTBa ABWIKCHMH. BHAbl JNBWXKEHUN: TapauIelIbHBIA TIEPEHOC,
LEHTpaJIbHAsl CUMMETpPUS, 3epKajlbHasi CUMMETpHs, MMOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:kaaHcKoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUUA  OOydYaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOIO UJI€Ha POCCHICKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SBJICHUH,
IpoLeayp TPaKIAaHCKOro oO0IIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHUe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HHCTHUTYTaMH B COOTBETCTBHM C WX
GYHKIUSIMHY U Ha3HAYCHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KJaHCKOW UJICHTUYHOCTH, YBAXKCHUS
K IPOIIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHOE OTHOIIICHUE
K JOCTHKCHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, WCIIOJb30BAaHUE 3TUX JOCTHKEHUN B APYTUX HAyKax, TEXHOJIOTHSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoza,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKHu U
NEATEIBHOCTBI0  YYEHOIO, OCO3HAaHME JIMYHOTO BKJIaJAa B IOCTPOCHHE
YCTOMYHMBOTO Oy IyIIEro;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(hOPMUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYECKHUE 3HAHUS B
WHTEpecax 3/I0pOBOrO0 M 0e30macHoro oOpa3a JKU3HH, OTBETCTBEHHOE
OTHOIIEHUE K CBOEMY 3JI0POBBIO (340pOBOE MUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas (Pu3nyeckass akTUBHOCTH), (pr3ndeckoe
COBEPIICHCTBOBaHUE npu 3aHSATUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NESITEIbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:



FOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTU TPYIOJIO0Us, HHTEpPEC K
pasnuyHbIM  chepaM  TPOo(PEeCCHOHATBHON  JCSITEIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ MPUIOKCHHUSIMHU, YMEHHE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymielt mpodeccun W peaau3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTUYeCKoMy OOpa30BaHUIO M
caM0oOOpa30BaHUIO Ha TPOTSKEHUU BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh OJKOJOTUYECKONW KYJIbTYpbl, MOHUMAHUE BIUSHUS
COLMATIbHO-D)KOHOMMYECKUX  IIPOIECCOB HAa COCTOSIHUE IPUPOJHOM U
COITMAJILHOM Cpejibl, OCO3HAHHE TJIO0AJTBLHOTO XapakTepa SKOJOTHYECKHUX
npoOJieM, OpHEeHTAIMs Ha MMPUMEHEHHUE MaTeMaTHYCCKUX 3HAHUHN ISl pelIeHUs
3a/1a4 B 00JIaCTH OKPY’KAOIIEH CpeJibl, INIAHUPOBAHHUE MMOCTYIIKOB U OIICHKH UX
BO3MOKHBIX MOCJIEACTBUM JIJIsi OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKM ©  OOIICCTBEHHOM TMPaKTUKH, TMOHUMAHHUE
MaTeMaTHYCCKOW HAyKH Kak c(ephl YeIOBEUECKON NEeSITeIbHOCTH, ATAloOB €&
pPa3BUTUSA M 3HAYUMOCTH IS Pa3BUTHUS LMBUJIMU3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYE€CKOW KYJIbTYpOM KaK CPEACTBOM IIO3HAHMUS MU,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO U HCCIIENOBATEIBCKYIO NIESITEIHLHOCTD
WHJIUBUAYAJILHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble Jjornyeckue 1eicTBuA:

BBISIBIIATh M XAapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHATUN, OTHOUIEHUH MEXAYy NOHATHUSAMHU, (OPMYIUPOBATH
onpeaeaeHus HOHSTHH, yCTaHABJIMBATh CYILIECTBEHHBIN MPU3HAK
KJaccu(uKanuy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
IIPOBOJIMMOTI0 aHAJIN3a;

BOCIPUHUMATh, (QOPMYIUPOBATH U  NPeoOpa3OBbIBaTh  CY)KJICHUS:
YTBEpAUTENbHbBIE U OTPULIATENIbHbIC, €MHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE,

BBISIBIIATH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
OpOTUBOpEYHs B PaKTax, JAHHBIX, HAOJIOICHUSIX U YTBEPKACHUSX, Mpejiaratb
KPUTEPUU /JIs1 BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;



JeaTh BBIBOJABI C HMCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AaKJIIOUEHUM, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSTENILHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUNU (MpsSIMbIE W OT MPOTHUBHOIO), BBICTpaMBaTh apryMEHTAIIMIO,
OPUBOJUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

BbIOMpaTh crmoco0 pemieHus: y4yeOHOM 3a7aud (CpaBHHUBATH HECKOJBKO
BApUAHTOB peIIEHWS, BBIOMpATh HaWbOOJee MOAXOAANMH ¢  y4ETOM
CaMOCTOSATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCII0JIB30BaTh BONPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT ITO3HAHMS,
(opMynupoBaTh  BOIPOCHL, (PUKCUpPYIOIIME MPOTHBOpEYHE, MpodieMy,
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (OPMHPOBATh TUIIOTE3Y, APIYMEHTHUPOBAThH
CBOIO MTO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CaMOCTOSITEJIbHO CIUTAHUPOBAaHHBIN AKCIIEPUMEHT,
HCCJIEIOBAHKUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEW MAaTeMaTHYECKOro OOBEKTa,
ABJICHMS, TIPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH,
SABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
OPOBEAEHHOIO HAOMIOJIEHUS, MCCIEAOBAHUSA, OIEHUBATh JTOCTOBEPHOCTh
MOJIyYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
MPEANOJIOKEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATE Jeuiutel MHPOpMAIMU, JaHHBIX, HEOOXOJAUMBIX Ji OTBETA
Ha BOIPOC U IS PELICHMS 3aa4H;

BbIOMpaTh ~ MHPOpPMALMIO W3  HCTOYHMKOB  PAa3JIMYHBIX  THIIOB,
aHAJIM3UpOBaTh, CHCTEMATHU3UPOBaTh M MHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IMYHBIX BUJOB U POPM IIPEICTABICHHUS;

CTPYKTYPUPOBaTh UH(POPMALIKIO, MPEACTABIATH €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaJEKHOCTh uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIC JeHCTBUS
Oo0wmenue:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIIOBHSIMU U LEISAMHU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M INCbMEHHBIX TEKCTAX, AABATh NOSICHEHUS 110 XOAY PELICHUS
3a/1a4M, KOMMEHTHPOBATh IIOJyYCHHBIN PE3YJIbTAT;

B XOJI€ OOCYKIEHU 3a7aBaTh BOIIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
npoOJieMbl, pelacMol 3ajjaud, BBICKA3bIBATH HJEH, HALIEJICHHBIE HA IOUCK
pELIeHMs], COMOCTABIATh CBOU CYXXJIEHHS C CYXACHUSAMHU APYIHMX YYACTHHKOB
auanora, 0OHapy>KMBaTh pa3nyhe U CXOJCTBO MO3UIINI, B KOPPEKTHOU popme
(opMynHpoBaTh pa3HOTIACHs, CBOU BO3PAKECHNUS;

OPENCTAaBIATh  pe3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBAHUsI, MIPOEKTA, CaMOCTOSITENIbHO BbIOMpaTh (pOpMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTAlUU U 0COOEHHOCTEN ayTUTOPUH.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE T1eiicTBUS

Camoopranusamnus:

COCTaBJIAThH TUIAH, AITOPUTM PEIICHUS 3a]a4H, BEIOUPATh CIIOCO0 PEIICHUS
C y4€TOM HMECIOIIUXCI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apTyMEHTHUPOBAaTh W KOPPEKTUPOBATH BAPHWAHTHI PEHICHUH C YYETOM HOBOWM
uH(popmanuu.

CaMOKOHTPOJIb, YSMOIUOHAJIBLHbIN HHTEJJIEKT !

BJIAQJIETh HaBBIKAMHM II03HABAaTEJIbHOW pedliekcuu Kak  OCO3HAHMS
COBEpIIIAEMbIX JICHCTBUM M MBICIUTEIBHBIX TIPOIIECCOB, HMX pE3yJbTaTOB,
BJIQJIETh CIOCOOaMHM CaMOIIPOBEPKH, CAMOKOHTPOJS Ipollecca M pe3yiabTara
pelieHnss MaTeMaTHIeCKOM 3a/1auu;

MPEABUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpPU pEIICHUU
3aladyd, BHOCUTb KOPPEKTHUBBI B JEATCILHOCTh Ha OCHOBE HOBBIX
00CTOSATEILCTB, TAHHBIX, HAMICHHBIX OITMOOK, BRISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW H YCIOBUSAM, OOBSICHATH
MPUYMHBI JIOCTHKEHUS WJIA HEAOCTWIKEHUS PE3yJbTaTOB JCSITEIHHOCTH,
HaXOJIUTh OMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEIbLHOCTD:

NOHMMaTh W HUCIOJB30BaTh  INPEUMYIIECTBA  KOMAHJAHOW U
WHIUBUIYaJIbHONH pa0OTHl MPH pENICHUH YYeOHBIX 3ajad, NMPUHUMATh IICIb
COBMECTHOM NIeATEIbHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM padOTHI,
pacnpenenaTh BHIbI padOT, JOTOBAPUBATHCS, 00CYXAaTh MPOIECC U Pe3yJIbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;



y4acTBOBaTh B TPYNIOBBIX hopMax paboThl (00CyX)aeHUSI, 0OMEH MHCHH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOIHATH CBOIO YacTh pPaOOTHI W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH YJICHAMH KOMAaHJbI, OIEHUBAThH
KauyecTBO  CBOEr0  BKJaJa B  OOWMHA  TPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHUSI.

IHPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaromuiicss HAyquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUSAMH CTEPEOMETPUU IPHU
pELICHUH 3a7a4 U ITPOBEACHUM MATEMAaTUYECKUX PACCYKICHUN;

e IIPUMEHATH AKCUOMBI CTEPEOMETPHUU U CIEICTBUS U3 HUX IIPU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJAcCU(pUUUPOBATh B3AUMHOE PACIOJIOKEHHUE NPAMBIX B IPOCTPAHCTRBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBATh MOHATHSIMH, CBSI3AHHBIMA C YIJIAMH B
MIPOCTPAHCTBE: MEXKAY MPSMBIMU B MPOCTPAHCTBE, MEXIY MPSAMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATUSMHU, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

e CBOOOJHO pacrno3HaBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (IIpHU3Ma,
nupaMua, NpsIMOYroJbHBIN Napajuiesenumnes, Kyo);

e KJAacCU(pUUUPOBATH MHOTOIPAHHHUKH, BbIOMpAs OCHOBAHMS IS
KJIacCU(PUKaLUU;

e CBOOOJHO ONEpUPOBATh MOHATHSIMH, CBSI3AHHBIMU C CEUYECHHEM
MHOTOI'PaHHHUKOB INIOCKOCTBIO;

e BBIIOJHATH  [MAPAJUIEIBHOE,  LEHTPAIBHOE W OPTOrOHAJIBHOE
NPOEKTUPOBAHNWE (UIYp Ha IIJIOCKOCTh, BBINOJHATh H300paXKeHUS
¢buryp Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB  PA3IMYHBIMM  METOIaMH,
BBINIOJIHATD (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIONIAJAM IIOBEPXHOCTEW MHOIOTPAHHUKOB (MpHU3Ma,
NUPaMKJIa), FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO OMNEpPUPOBATh MOHATUSMHU: CHUMMETPHUS B IPOCTPAHCTBE,
LEHTP, OCh M IUIOCKOCTb CHMMETPUH, LEHTP, OCb U IUIOCKOCTH
CUMMETpUU (UTYPBHI;



CBOOOJIHO OMIEPUPOBATH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBIIIOJIHATH JEUCTBUS HAJl BEKTOPaMU;

pemarh 3aJadyd Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIEHUWA U
HaX0XJICHUE T€OMETPUUYECKUX BEJINYMH, IPUMEHSS] N3BECTHBIE METOIBI
IpU pELIICHHMH MAaTEMaTUYECKUX 3a7ad IOBBIIIEHHOTO W BBICOKOTO
YPOBHS CJI0KHOCTH;

MPUMEHATh MPOCTEUIINE NPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI MPH PEUICHUU CTEPEOMETPUYECKHUX
3a1ad4;

U3BJIEKaTh, MPEOOPa30BBIBATH U HMHTEPIPETUPOBATH HHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (GUTYypaxX, MPEACTaBICHHYIO Ha
YepTekKax U pUCyHKAX;

NPUMEHATh MOJIyYCHHBIE 3HAHHWS Ha TMPAKTUKE: CpPABHUBATh U
AHAJIM3UPOBATh PEaIbHbIC CUTYallMU, TPUMEHSTh W3YYCHHBIC MTOHATHUS
B TIpOIlECCE TOWCKA PEIICHUS MaTeMaTH4eCKu CHOPMYIHMpPOBaAHHOMN
po0JIeMbl, MOJICIIMPOBATH PEajbHbIC CUTYallMU Ha SI3bIKE T'€OMETPHU,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIN c HCII0JIb30BAaHUEM
T€OMETPUYECKUX TOHSATUH W TeopeM, arrmaparta aireOpbl, pemiarb
IIPAKTUYECKUE 3aJ1aul, CBA3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX
BEJIMYMH;

MMETh TMPEJCTABICHUs] 00 OCHOBHBIX dTanax pa3BUTHUS T'€OMETPUU Kak
COCTaBHOM yacTu (PyHIaMEHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyvaromuiicss Hay4uTCs:

CBOOOJHO ONEpPUPOBATH MOHATUIMH, CBI3aHHBIMH C LIMJIMHAPUYECKOMH,
KOHMYECKON M c(epuuecKoil IMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
HOJIy4YCHMUS;

OMepupoBaTh TMOHATUSMHU, CBA3AHHBIMM C TeJlaMU  BpAILCHUS:
HUIMHAPOM, KOHYCOM, Cepoid U apoM;

pacno3HaBaTh Tena BpalleHus (UMIUHAP, KOHYC, cepa u 1map) u
OOBSACHSTH CIIOCOOBI OJIYYEHHUSI TeJl BpALlCHUS;

KJIacCU(UIIUPOBATh B3AUMHOE PACIOJIOKEHUE CHEPHI U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TE€J BpAallECHHS,
O00BEMBI M TUIOMIAIN TIOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BpallleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmy;



CBOOOJIHO OTEPHPOBATH TMOHATHIMH, CBSI3aHHBIMU C KOMOWHAIMSIMHU
TEJl BpaIlllCHUS] WU MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIM B
cdepy U onUcaHHbIN 0KOJI0 cdepsbl, chepa, BIUCAaHHAS B MHOTOTPaHHHUK
WIH TEJIO BPAILlCHHUS;

BBIUKCIIATh COOTHOIICHUS MEXKAYy IUIONIAJAsIMU TOBEPXHOCTEH U
00BbEMaMH ITOJTOOHBIX TEI;

n300paxkatb HU3ydaemble (UTYpHI, BBITOJHATH (BBIHOCHBIE) IIOCKUE
YepTEeXH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUCHHUSI TEJI BPAIICHUS;

U3BJIEKaTh, MHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh WHMOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha
YyepTeKax U pUCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHATH ONEpPallUK HaJl BEKTOPAMHU;

3a/1aBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOI CUCTEME KOOPJIMHAT;
pelaTth TEOMETPUYECKHUE 3aJaud Ha BBIYUCICHUE YTIOB MEXIY
NPSMBIMA M TIJIOCKOCTSIMHM, BBIYMCJIICHUE PACCTOSHUU OT TOYKH J0
IJIOCKOCTH, B 1EJIOM, Ha MPUMEHEHHWE BEKTOPHO-KOOPAMHATHOTO
METOJa IIPU PEIICHUH;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBS3aHHBIMH C JBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBIMIOJIHATh HM300pKEHUST MHOTOTPAHHMKOB U TEJI BpAILCHUS TIPU
MApAJJICIBHOM TMEPEHOCE, LEHTPAJIbHOW CHUMMETPHUM, 3€pPKaJIbHOU
CUMMETPHH, IIPU TIOBOPOTE BOKPYT MPsIMOiA, MpeoOpa3oBaHus MO 100U,
CTPOUTh CEUYEHUSI MHOTOTPAaHHUKOB M TEJ BpPAIICHUS: CEUYCHUS
quiIuMHAapa (mapauielibHO M MEPHEeHIUKYJISIPHO OCH), CEYEHHUS KOHyca
(mapajuienbHblE OCHOBAHUIO M MPOXOJSIINE YEPE3 BEPIINUHY), CEUCHUS
mapa;

UCIIOIb30BaTh METOJIbI MOCTPOCHUSI CEUYCHHUM: METOJ CJIEIOB, METOJ
BHYTPEHHETO MPOCKTUPOBAHUSI, METO/T IEPEHOCA CEKYIIIEeH MIOCKOCTH;
JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKICHHUS;

MIPUMEHSTh T€OMETPUUECKUE (PaKThI JJIST PEIICHUSI CTEPEOMETPUUECKIX
3a/1a4, MPEANnoJararmlinX HECKOJIbKO IIaroB PEIICHUs, €CIIH YCIOBUS
MIPUMEHCHUS 3a/1aHbI B IBHOW U HESIBHOM (popMme;

pemaTth 3aJadyd Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOUIEHUW U
HAXOXKJIEHUE T€OMETPUUECKUX BEJIMYUNH;



MIPUMEHSITh IIPOTPaMMHBIE cpencraa 151 AIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CHUCTEMBI TIPU PEIIEHUU CTEPEOMETPUUECKUX
3a1ad4;

IIPUMEHATH  [IOJIyYEHHbIC 3HAHUS HAa I[IPAaKTUKE: CpPaBHUBATH,
AHAIIM3UPOBATh U OLEHUBATH pEajbHbIC CUTyalUH, I[PUMEHITH
U3YUYCHHBIE MIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MIOUCKA PELLICHUS
MaTeMaTH4ecKu  CcHOpPMYIMpPOBAaHHOW  TPOOJIEMBbI, MOAEIUPOBATH
peanbHbIE CUTyallUd Ha S3bIKE TEOMETPUH, UCCIEN0BATH IIOCTPOEHHBIE
MOJEIN C MCHOJIb30BAHUEM TI'E€OMETPUYECKUX IIOHATHA M TEOPEM,
anmaparta anreOpbl, peliarh MNPaKTUUYECKUE 3a7aud, CBS3aHHBIE C
HaXO0KJICHUEM I'€OMETPUUECKUX BEINYUH;

UMETh NPEJCTaBICHUS 00 OCHOBHBIX ATalax pa3BUTUS FEOMETPUU Kak
COCTaBHOH 4acTH (pyHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Kosnun4yectBo 4yacos
JJIeKTPOHHBbIE
n| HaumeHoBaHue pa3jesioB H (uudposbie)
KoHnTpoubn IIpakTHyeck
/ | Tem mporpamMmblI Bcero o0pa3oBaTe/IbHbIE
ble paboThI ue padoTbl
n pecypchbl
BBenenue B ctepeoMeTpuio 23 1
B3aumMHoe pacnonoxenue 5 1
MPSIMBIX B TIPOCTPAHCTBE
[TapamenpHOCTh IPSIMBIX U 8
IUIOCKOCTEH B IPOCTPAHCTBE
[leprieHAUKYIAPHOCTD
MPSIMBIX M IJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuk# 7 1
BekxTops!l B IpocTpaHcTBE 12




[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102




11 KITACC

Ne Koan4yecTBO 4acoB
DJIeKTPOHHbIE
HaumeHoBaHue
(undposbie)
I | pa3jaejoB U TeEM Kontpoabsubl | IIpakTuyecku
Bcero oOpa3oBaTe/ibHbIE
/ | mporpammbI e padoTnl € padoThI
I pecypcbl
1 Amnanuruyeckas 15 1
reOMEeTpus
IToBTOpEHME,
000
9 000011IeHHE U 15 1
CHUCTEeMaTH3aIUs
3HaHUH
3 O06BbEéM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
IImomann
5 IIOBEPXHOCTU U 9 1
00BEMBI KPYTIIBIX TET
6 JIBroKeHus 5 1
[ToBTOpEHME,
7 0000meHne u 17 )
CHUCTeMaTH3aIus
3HaHUH
OBHIEE KOJIMYECTBO
YACOBIIO 102 8 0




[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo
Ne ni/m Tema ypoka 4acoB
Bcero

1 OcHoBHBIE MpaBMIa U300paKEHHUS HA PUCYHKE INTIOCKOCTH, TAPAJIICIIBbHBIX MPSIMBIX (OTPE3KOB), 1
CepeHbI OTPE3Ka

9 [TonsiTUs cTrepeomMeTpun: TOUKA, IpsiMasi, IIIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MPABUIIA 1
M300paXKeHUS Ha PUCYHKE TIIOCKOCTH, IMAPAIIICIIBHBIX IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

3 [TonsTHs: mepeceKkaromecs MIOCKOCTH, IEpeceKaroIIuecs mpsiMast U MI0CKOCTh; 1
MOJIYIIPOCTPAHCTBO

4 [TonsTHs: Mepecekaronuecs MIOCKOCTH, MEPECEKAIONTUECS TPpsiMasi U TIOCKOCTb; 1
MOJTYTIPOCTPAHCTBO

5 MHororpaHHiKH, U300pakeHUe MPOCTEHIINX MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

5 MHororpaHHuKy, U300paKeHUE MPOCTEUIITUX MTPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1
00BEKTOB
AKCHOMBI CTEPEOMETPUH U MEPBBIE CIEICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBHIE CIICICTBUS U3 HUX 1

9 AKCHOMBI CTepeOMETPHH U TIepBBIE CIeACTBUS U3 HUX. CrOCOOBI 3a/1aHUs IPSIMBIX U TIOCKOCTEH B 1

IMPOCTPAHCTBC. O06o3HaueHUs NpsAMBIX U IUIOCKOCTEM




N300pakeHne ceueHuil mupaMubl, Kyoa U pU3MBbl, KOTOPbIE TPOXOASAT Yepe3 ux peodpa.

10 N300paxxeHue nepeceueHus MoMydeHHBIX TUIOCKOCTEH. PackpammBanme MOCTPOCHHBIX CEYCHUIA
Pa3HBIMU LIBETAMH
N300pakeHue ceyeHuil nmupaMupl, Kyoa U Mpu3Mbl, KOTOPbIE IPOXOAST Yepe3 UX peodpa.

11 N300pakeHue nepecedyeHus NoIy4eHHbIX IJI0CKOCTel. PackpamnBaHie NOCTPOCHHBIX CEUEHHM
pa3HbIMM LIBETaMU
N300pakeHne ceueHuil mupaMubl, Kyoa U IPU3MBbL, KOTOPbIE TPOXOAAIT Yepe3 ux peodpa.

12 N300pakeHue nepecedyeHus NoIy4eHHbIX IJI0CKOCcTel. PackpamnBaHie NOCTPOSHHbBIX CEUEHHM
pa3HbIMM LIBETaMU
N300pakeHne ceueHuil mupaMupl, Kyoa U IPU3MBbI, KOTOPbIE MTPOXOIST Yepe3 ux peopa.

13 N3o00paxkeHue nepeceueHus MoMydeHHBIX TUIOCKOCTEH. PackpainBanue MOCTPOSHHBIX CEUCHUN
pa3HBIMH LIBETAMHU

14 Meron cienoB A MOCTPOEHU CEeYEHUN

15 Meton crenoB it MOCTpoeHus ceueHuil. CBoiCcTBa epeceyeH il MPSMBIX U MIIOCKOCTEN

16 Meton crenoB it MOCTpoeHUs ceueHuil. CBoicTBa epeceyeHuil MPsMBIX U MIIOCKOCTEN

17 [TocTpoenue ceuenuii B mupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHne BBIHOCHBIX
YepTeKer U 3alKCh I1aroB NOCTPOCHUS

18 [TocTpoenue ceuenuii B mupamuie, Kyoe no TpéM Toukam Ha p€opax. CoznaHue BHIHOCHBIX
YepTeKEW U 3alKCh IIaroB MOCTPOEHUS

19 [Toctpoenue ceuenunii B mupamuie, Kyoe mo TpéM Toukam Ha péOpax. Co3znaHue BHIHOCHBIX
YepTeKEH U 3alKCh IIAroB MOCTPOEHUS

20 ITocTpoenue ceuenuii B mupamue, Kyoe rmno TpéM Toukam Ha péopax. CozaHne BBIHOCHBIX

qepTex(eI?I " 3al1Ch IaroB MOCTPOCHUA




21

[ToBTropenue muanuMeTpuu: Teopema o MPONMOPIHMOHAIBHBIX OTpe3kax. [logo0ue TpeyronbHUKOB

IToBropenue manumerpun: Teopema MeHenas. PacueTsl B CE4eHUAX Ha BBIHOCHBIX YEPTEkKAX.

22
Hcropus pa3BUTHS ITIAHUMETPUHU U CTEPEOMETPUHU

23 Kontponbnas padota "Axkcuomsl crepeomerpun. Ceuenus"

24 B3aumHoe pacnonoxeHnue npsamsIx B pocTpaHcTBe. CkpemuBaomuecs npsmslie. [Ipuznaku
CKpeluBaromuxcs npsMeix. [lapamiensHbie npsiMble B IPOCTPAHCTBE
Teopema 0 CylIeCTBOBAHUM U €IMHCTBEHHOCTH MPSMOM NapaJljIebHOM TaHHON MIPSIMOi,

25 MPOXOASAIIECH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeXkKallel Ha TaHHOM npsiMoil. JleMMa o nepeceuennu
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

26 [TapamtenpsHOCTB TpeX MpsAMBIX. Teopema 0 TpEX napajuleabHbIX IPsAMBIX. Teopema o
CKPEIIUBAIOIINXCS MTPSMBIX

97 [TapannensHoe npoekTrpoBanre. OCHOBHBIE CBOICTBA MAPAJIEIBLHOTO IPOESKTUPOBAHMSL.
N3o0paxkenue pa3Hpix GUryp B MapauieTbHON TPOSKIINU

28 [leHTpanbHas NpoeKLys. YTOJI C COHAIIPABIEHHBIMU CTOPOHAMU. YTOJ MEXY IPSIMBIMH

29 3ajaun Ha JOKA3aTeNbCTBO U UCCIEI0BAHNE, CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

30 [ToHsTHA: MapaIeTbHOCTh NPSIMOM U TIJIOCKOCTH B MpOocTpaHcTBe. [Ipru3Hak napauienbHOCTH
NpAMON U TIOCKOCTU. CBOMCTBA NapaJUIEIbHOCTH NPSIMOM U TIJIOCKOCTH

31 ['eomeTpuueckue 3a1aun Ha BBIYMCIIEHUE U I0KA3aTEIbCTBO, CBA3aHHbBIE C MAPAIIIETBHOCTHIO

MpsAMBIX U ILIOCKOCTEH B IPpOCTPAaHCTBC




[locTpoeHue ceueHus, IPOXOIAIIET0 YEPE3 JaHHYIO MPSMYIO Ha YEPTEKE U NapaJlIeIbHOTO APYrou

32 .
npsMoM. Pacd€r oTHOIIEHU I

33 [TapannenbHas npoekuys, IPUMEHEHUE JUIsl IOCTPOSHMSI CeUeHUH KyOa U mapauieenumnesa.
CaolicTBa napaienenunena u npu3Mbl

34 [TapamtenpHble IOCKOCTH. [Ipu3HaKU napayIeNbHOCTH IBYX INIOCKOCTEN

35 Teopema o0 napamienbHOCTH U €IUHCTBEHHOCTHU IUIOCKOCTH, IPOXOJALIEH Yepe3 TOUKY, HE
IIPUHAJIEKALTYI0 JAaHHOW IIJIOCKOCTH U CIIEACTBUA U3 HEE

36 CaolicTBa napamuieiabHbIX INIOCKOCTEN: O MAPAIICIIBHOCTH NPSAMBIX IIEPECEUEHUSI IPU IEPECEUECHUN
JBYX IapaJUICIbHBIX INIOCKOCTEN TPEThen

37 CaolicTBa napamieiabHbIX INIOCKOCTEN: 00 OTpe3Kax NapauleIbHbIX IPSAMBIX, 3aKIIOUEHHBIX MEXTY
NapaJuIeIbHBIMU IIJIOCKOCTAMU; O NIEPECEUEHUH MPSMO ¢ IBYMsI TapaJIENbHBIMU TUNIOCKOCTSMU

38 IToBropenue: Teopema ITudaropa Ha mockoctu

39 [ToBTOpPEHME: TPUTOHOMETPHS MPSIMOYTOJIBHOIO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO TIapaJIjIesIeTUIe1a

41 Beruucnienue JUIMH OTpE3KOB B KyOe U MPsIMOYTOJIbHOM HapalljieNenurese

42 [lepneHIUKYISIpHOCTD NPSAMON U IIIOCKOCTH. [IpU3HaK NepneHnKyISIpHOCTH MPSIMON U TUNIOCKOCTH

43 [lepneHMKyYISAPHOCTD NPSMOM U IIIOCKOCTH. [Ipr3HaK nepneHaAuKyISpHOCTH MPSAMOM U TUNIOCKOCTH

44 Teopema o cymiecTBOBaHUU U €AMHCTBEHHOCTH MPSIMOMN, IPOXOASIIEH Yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHIUKYISPHON K INIOCKOCTU

45 [1nockocTH ¥ IepIEHANKYISIPHBIE UM MIPsIMble B MHOTOTpaHHUKAX




46

[110CKOCTH M NEPIIEHIUKYIIAPHBIE UM IIPSIMbIE B MHOIOTPaHHUKAX

47 Ilepnennukynsap u HaknoHHas. [locTpoenue nepneHauKymspa u3 TOYKH Ha IPSIMYIO

48 Ilepnennukynsap u HaknoHHas. [locTpoenue nepneHauKymspa u3 TOYKH Ha IPSIMYIO

49 Teopema o Tpéx nepneHAuKysipax (mpsimast U1 oOpaTHas)

50 Teopema o Tpéx nepneHaAuKyIsIpax (mpsmas 1 oopaTHas)

o1 VYroa Mexay CKpelMBaoIIUMUCA IPSIMbIMU

52 ITonck neprneHauKyIApHBIX MPSAMBIX C IIOMOILBIO EPIEHANKYIISIPHBIX IIIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE

54 ITocTpoeHue ceueHuit kyoa, IpU3Mbl, IPABUIBHOM MUPAMUIBI C IOMOLIBIO OPTOTOHAIBHOM
IIPOEKLIUU

55 [Toctpoenue ceuennii Kyoa, MpU3Mbl, IPaBUIIbHON MUPaMUIbI C TOMOILBIO OPTOTOHAIBHOMN
IIPOEKIINU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [110CcKOCTH CUMMETpUI B MHOTOTPAaHHUKAX

S7 [Ipu3Hak neprneHIuKyIIpHOCTH MPSMON U TUIOCKOCTH KaK CIIEJCTBHE CUMMETPHUH

58 [IpaBuibHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSIHUI OT TOYKH JO IIIOCKOCTH

59 [IpaBuibHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSIHUI OT TOYKH JO IIIOCKOCTH

60 CriocoObl OMYCTUTh NEPIEHANKYISPbI: CAMMETPUS, CABUT TOYKHU I10 MapaIeIbHON NpIMOi

61 CaBur no HenapauienbHON NpSAMOM, U3MEHEHHE PACCTOSTHUI




62

KonrtponsHas padora "B3anMHoe pacoyioskeHre NpsMbIX U IJIOCKOCTEH B MPOCTpaHCcTBe"

IToBTOpEHME: Yroy Mexay NPSMBIMU Ha IUIOCKOCTH, TPUTOHOMETPHS B IIPOU3BOJIBHOM

63
TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

64 IToBTOpEHME: Yroa MeXAy CKPEIIUBAOIIUMHUCA IIPSIMBIMU B IIPOCTPAHCTBE

65 I'eomeTprueckue METOABI BEIYUCICHMS YIIla MEXKy IPSMBIMA B MHOTOIPaHHUKAX

66 JIByrpansblil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia

67 [lepnenukynsapHele 0ckocTH. CBOMCTBA B3aUMHO NEPIEHIUKYIISPHBIX TUIOCKOCTEN

68 IIpu3Hak nepneHMKyJISpHOCTH IIJIOCKOCTEHN; TEOpEMa O MPSIMOM IepeceueHus ABYX INIOCKOCTEN
NEPIEHIUKYISIPHBIX TPEThEH IIIOCKOCTH

69 [IpsiMoyronbHbII Napauienenunen; Ky0; N3MepeHusi, CBOMCTBA IPSIMOYTOJIBHOTO MapauleIenuIeaa

70 TeopeMa 0 nMaronany NpsAMOYTOJIbHOTO NapAIICICIUIIEAA U CIEACTBUE U3 HEE

71 CrepeoMeTpHuuecKre U NPUKIAIHBIE 3a7ja4l, CBI3aHHBIE CO B3AaUMHBIM PAacIOI0KEHUEM NPSAMBIX U
IJIOCKOCTH

79 IToBTOpEeHME: CKpeMBAOIIKECS NIPAMBIE, TaPAJIIIEIbHBIE INIOCKOCTH B CTaHAAPTHBIX
MHOT'OT'PaHHUKAX

73 [Tapa mapamienbHbIX IIIOCKOCTEW HA CKPEIINBAOIINXCS MPAMBIX, PACCTOSTHAE MEXKIY

CKpCIIUBAIOIIUMUCSA ITPAMBIMHU B IMMIPOCTBIX CUTYyallUuAX




74 PaccrosiHue OT TOUYKH 10 TIJIOCKOCTH, PACCTOSHUE OT MPSIMOM 1O TIIOCKOCTH 1
75 Brruuciienue paccTostHUN MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIME € TIOMOIIBIO TIEPIICHTUKYIISIPHOM 1
TUIOCKOCTH
76 Tpéxrpanusiii yromu, HepaBeHCTBA JJIs TpeXrpaHHbIX yriioB. Teopema [lugaropa, reopemsbl 1
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YTia

77 DneMeHTHh! chepruuecKoil reOMeTpUH: reo/Ie3NUecKue JIMHUN Ha 3emiie 1
78 KonTponbHas padora "Yrisl u paccrosHus" 1
79 CucremaTtu3zanus 3HaHul "MHOrOrpaHHUK M €0 3J1€MEHTHI" 1
80 [Mupamuna. Bunael mupamua. [IpaBunbHas nupamuaa 1
81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npusma 1
82 [Ipsimoii mapaienenunea, NpsIMOYTOJIbHBIN Mapaienenumnes, Kyo 1
83 Beinyxiibie MHOrorpanHuku. Teopema Oitniepa 1
84 Beimykisie MmHororpanHuku. Teopema Diinepa. [IpaBuibHbIe U TOJTyTIPaBUIbHbIE MHOTOTPAHHUKH 1
85 KonTtpomnsHas pabora "MHOrorpaHHUKH" 1
86 [ToHsATHE BEKTOpA Ha MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3zHOCTH BEKTOpOB 1
89 [IpaBuiio napamnenenunena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
91 Paznoxenue BekTopa 1o 6a3ucy TpéX BEKTOPOB, HE JISKAIIUX B OJHOM MIOCKOCTH 1
92 CkarsipHOE TIPOU3BEICHUE 1
93 Brruucrienue yria Mex,1y BEKTOpaMH B IPOCTPAHCTBE




94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O0600611eHre U cucTeMaTu3alus 3HaHUN 1
99 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
100 HroroBast koHTpoIbHAs paboTa 1
101 HroroBast koHTposIbHAs paboTa 1
102 O0o001IeHNe ¥ CHCTeMAaTH3alNs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KITACC

KoauuecTBO 4acoB

Ne i/ Tema ypoka
Bcero IIpakTnyeckue padoTnl

1 IToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha 1
IIJIOCKOCTH M B IPOCTpaHCTBE"

2 [ToBropenue Temsl "CkansipHOe IPOU3BEICHUE 1
BEKTOPOB"

3 [ToBTOpenue Temsl "Boeruuciienne yria Mexmay 1
BEKTOpaMH B IpocTpaHcTBe"

4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH, 1
IIPOXOJALIEH uepe3 1Be TOUKH"

5 VYpaBHEHHE MJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

5 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, YPaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BexTtopHoe npoussenenue 1

8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE

9 JInneliHbIe HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHHE

10 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1

MMpsIMBIMHA B MHOT'OT'paHHHUKAX




AHanUTHUYECKUE METO/Ibl pacuéTa yriia Mexay

11
IUIOCKOCTSIMA B MHOTOTPaHHHUKAX

12 ®opMya pacCcTOSIHUA OT TOYKH JI0 TUIOCKOCTH B
KOOPJAHMHATAX

13 Haxoxnenne paccTosiHUM OT TOUKHU 10 TIIOCKOCTH B
KyOe

14 Haxoxienue paccTosIHUM OT TOUKH J0 MJIOCKOCTH B
IIPaBUJILHOM TUPAMUC

15 Kontponbnas pabota "AHanutuyeckas reomeTpust"

16 CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METO]T CJIEJIOB

18 CeueHust MHOTOTPAaHHUKOB: CTaH/IapTHBIE
IUTOCKOCTH, IEPECEUEHUS MPSIMBIX U INIOCKOCTEN

19 [TapannenpHble NpsIMbIE U MIIOCKOCTH:
rapajuieJIbHbIE CEUYEHUS

20 [TapannenpHble NpsIMbIE U MIIIOCKOCTH: PACUET
OTHOLIEHUN

21 [TapannensHbIE IPSAMBIEC U TUNIOCKOCTH: YTIIbI MEXTY

CKpCHIUBAOIIUMHUCS ITPAMBIMHA




[lepneHquKyIsIpHBIE IPSAMBIE U INIOCKOCTH:
CTaHJApTHBIE NIapbl NEPIEHAUKYIISIPHBIX

22
TUIOCKOCTEH M MPSMBIX, CHMMETPHH
MHOTOTPaHHUKOB

93 [eprieHAUKYIISPHBIE IPSIMbBIE U TUIOCKOCTHU: TEOpeMa
0 TpeX MEepIEeHANKYIIIpax

24 [TeprieHIUKYISIPHBIC TIPSIMBIC U TUIOCKOCTH
BBIYHCIICHUS IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(dbopMyIIbI 118 TIOIAEH, cCoOOOpaskeHus o100us

26 [ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(hopMyIBI 1S TUTOIITAACH, COOOpaXKeHUs MOA00US

97 [ToBTOpEHME: TIOIIAN MHOTOYTOJIbHUKOB,
(hopMyIBI 1S TUTOIIAACH, COOOpaXKEeHUs MOA00US
[Tnomaau ceyeHnit MHOTOTPAaHHHUKOB: TUIOIIA TN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHHUs
noaoous
[Tnomanu ceveHnii MHOTOTPAHHUKOB: TUTOIIA TN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs

noxoous




Konrponsnas padora "[loBropenue:

30
MHOT'OTPaHHUKU, CEYECHUSI MHOTOI'PAaHHUKOB"

31 006bEM Tena. O6beM NPSIMOYTOIBLHOTO
napasuiesienuneaa

39 3anaun 00 yaBOoeHUHU Ky0a, 0 KBaapaType Kyda; o
TPUCEKITUH yTiia

33 CrepeoMeTpuuecKkre 3aauu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO Tapasuieienune1a

34 [Ipuknannele 3a1a4u, CBI3aHHBIC C BBIYMCICHUEM
00BEMa MPSAMOYTOIBLHOTO Mapaljiesieueaa

35 O0BEM MpsAMOI IPU3MBI

36 CrepeoMeTpuuecKre 3a7a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB TIPSIMOH TIPU3MBI

37 [Ipuknanuele 3a1a4um, CBsI3aHHBIE C 00BEMOM
IIPSAAMOY IIPU3MBI
Brruucnenue o0bEMOB TeN ¢ TOMOIIIBIO

38 onpeaenénHoro uaTerpaita. O0bEM HaKIIOHHON
TIPU3MBI

39 Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO

ornpenenéHHoro uHTerpana. O0bEM MupaMuabl




®opmyna 06bpéMa mupamuiel. OTHOIIEHHE 0O BEMOB

40
MUpaMH]I C OOIIHUM YTIIOM

41 ®opmyna o6bpéMa mupamuiel. OTHOIIEHHE 00BEMOB
MUPaMUJL ¢ OOIIUM YTIIOM

42 CrepeomeTpuuecKue 3a1auu, CBsI3aHHbIE C
00bEéMaMK HAKJIOHHOW TTPU3MBI

43 CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
00BEMaMU TUPaAMUJIBI

44 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM HAKIIOHHOW MPU3MBI

45 [Ipuknanueie 3anaun no teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00HEMOM MUPAMHUIBI

46 ITpumenenne o0bEMOB. Boruncienue paccTosiHUS
710 IJIOCKOCTH

47 KonTponbnas padora "O6bEM MHOTOrpaHHUKA"

48 Hunuaapudeckas moBEpXHOCTb, 00pa3yrolne
LUMIMHIPUYECKON TOBEPXHOCTH

49 Humnap. [psmon kpyrosout munuHap. 1lnomans

MOBCPXHOCTHU HUINHAPA




Konnueckasi moBepxXHOCTh, 00pa3yromme

50
KOHUYecKoi nosepxHoctu. Konyc
51 CeueHue KOoHyca MJIOCKOCThIO, ApAJUIEIbHON
IJIOCKOCTH OCHOBAaHUS
59 VYceuénnblil konyc. M300pakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB
53 [Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM
IIOBEPXHOCTU KOHYCa
54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
IIOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKre 3ajaui Ha 10Ka3aTelbCTBO U
55 BBIUHCJICHHE, TIOCTPOCHUEM CEYEHUN LIUINHIPA,
KOHYyca
CrepeoMeTpHuecKre 3aJa4uy Ha 10KA3aTEIbCTBO U
56 BBIYHCIICHUE, TIOCTPOCHUEM CEYEHUN LIMIMHIIPA,
KOHyca
S7 [IpukitagHele 3a1a4m, CBSI3aHHBIE C [IUIMHAPOM
58 [IpuknanHele 3a1a4m, CBSI3aHHBIE C IMIUHAPOM
59 Cdepa u map




[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl mmockocTsio. Bua u
n300pakeHue mapa
[epeceuenue cdepbl 1 M1apa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdepsl miaockocTsio. Bua u
n300paKkeHHe 1apa

62 VYpasuenue chepsl. [Tnomans chepsr u e€ yacreit

63 CummeTpus cdepsl U 1mapa
CrepeoMeTpHUyecKHe 3aJ]aui Ha JOKa3aTeIbCTBO U

64 BBIUHCJIEHHE, CBA3aHHbIE CO CHEPOH U 1IapoM,
MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO
CrepeoMeTpruyecKre 3aJ]aui Ha JOKa3aTeIbCTBO U

65 BBIUHCIICHHE, CBA3aHHbIE CO CHEPOH U 1IapoM,
MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO

66 [Ipuknannelie 3a1a4m, cBsI3aHHBIE CO chepoii u
mapom

67 [ToBTOpEHUE: OKPY)KHOCTDH Ha MJIOCKOCTH,
BBIYHCIICHHS B OKPY>KHOCTH, CTaHAapTHBIC TI0100Ms

68 Paznuynbie KOMOMHALIMY TE BpallleHUs U

MHOT'OrpaHHUKOB




69

3anauu 1o teme ""Tena ¥ NOBEPXHOCTH BpalleHUs"

70 3anauu o Teme ""Tena U MOBEPXHOCTH BpaleHUs"

71 KontponbHas padota "Tena u moBepXHOCTH
BpaiieHus"

7 O6nEm mumuaapa. Teopema 06 00bEME PSIMOTO
HUAJTUHIPA

73 Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. O6bpEM KoHyca

74 [Tnomaau 60KOBOM U MOTHOM MOBEPXHOCTU KOHYCA

75 CrepeomeTpuyuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIUIIMHAPA, KOHYCA

76 [Tpuknanueie 3anaun mo Teme "OOBEMBI U TIIOLIAAN
MoBepXHOCTEN Ten"
O06bEM mapa u mapoBoro cekropa. Teopema 00
o0béme mapa. [Tmomans chepsr.

7 CrepeoMeTprUeCKHE 3a]1a4H, CBSI3AHHBIE C

BBIUHCIICHHEM 00BEMOB rapa, mapoBoro CCrmMeHTa
" HIapoBOIr'0 CCKTOpa




78

[Mpuknanueie 3aaaun mo Teme "OO0bEMBI TEN",
CBsI3aHHBIE ¢ 00BEMOM I1apa M IJIOMIAbI0 CEpHI.
COOTHOIICHHUST MEXK]Ty TUIOLIAIIMH IOBEPXHOCTEH 1
o0BEMaMK MOJOOHBIX TEI

79

[Tono6uble Tena B mpocTpaHcTBe. M3MeHeHHe
o0BEma mpu oobuu. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BEIUHUCIIEHHEM 00BEMOB TEJI U
IJIOIIaAe MOBEPXHOCTEN

80

Kontponbnas padota "[1nomaaym moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

81

JIBuxeHust npoctpaHcTBa. OToOpakeHusl.
JIBv>keHus u paBeHCTBO (uryp. OO61me cBoiicTBa
NBIDKCHUHU

82

Buel 1BukeHunii: napauiesbHbIN EPEHOC,
LIEHTPAJIbHAS CUMMETPUS, 3€pKajIbHAsi CHMMETPHS,
IIOBOPOT BOKPYT IPSIMOM

83

ITpeoOpaszoBanus nogobus. Ipsmas u chepa
Olinepa

84

FCOMCTpI/I‘{CCKI/IC 3ala41 Ha ITPUMCHCHUC NBUKCHUA

85

Kontponbnas padota "BekTopsl B mpocTpancTse"




86

O6o6matomee mopropenue 11 moHSITHII U METOJIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHuii: "[lapaiyienbHOCTh MPSIMBIX U TJIOCKOCTEN B
npoctpaHctae"

87

O6o0maroiiee moBTopenue 11 moHSITHIT 1 METOI0B
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHuii: "BekTopsl B npocTpaHcTse"

88

O6o0marotee moBTopenue 11 moHSITHIT 1 METOI0B
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHui: "BekTopsl B mpocTpaHCcTBe"

89

O6o0maromiee moBTopenue 11 MoOHITHIT 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cucTemaTu3amus
3HaHui: "OObeM MHOrOrpaHHHUKA"

90

O6o0maromiee moBTopenue 11 MOHITHIT 1 METOIOB
Kypca reomerpun 10—-11 kiaccoB, cuctemaTuzanus
3HaHuit: "O0beM MHOTOrpaHHUKA"




91

O6o6maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTusanus
3HaHui: "[lomaay NoBepXHOCTH U 00BEMBI
KpyIibIX Ten"

92

O6o0maroiiee moBTopenue 11 MOHITHIT 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHui: "[l1omanyu moBepxXHOCTH U 0OBEMBI
KpyrJbix Ten"

93

HroroBas koHTpoIbHAs paboTa

94

Wrorosas koHTpoJIbHAs paboTa

95

[ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allus
3HaHUH

96

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

97

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUN KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMCHHBIX NMHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKU U et
POJIb B pa3BUTHU COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBKOTCPHBIX TEXHOJIOTUH




Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€
99 POJIb B Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

HcTopus pa3BUTHS CTEPEOMETPUU KaK HAYKH H €€
100 POJIb B pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH H €€
101 POJIb B pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKHU H €€
102 POJIb B pPa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HHTEPHET






