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IHOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBisieTCss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oO1ero 00pa3zoBaHusl, Tak Kak 00ecrieurBaeT BOZMOXKHOCTh U3YUEHUSI JTUCIUTUIUH
€CTECTBCHHO-HAYYHOM HAIPABIECHHOCTH M NPEAMETOB TYMAHUTAPHOTO LHKJIA.
[TockonmbKy  Jmormueckoe  MbIIUieHHe,  GopMHpyeMoe  MpPU  N3YYCHHH
OOyYarOIIMMUCS TTOHSITUIHHBIX OCHOB I'€OMETPUHU, TIPHU JIOKA3aTEIbCTBE TEOPEM U
MMOCTPOCHUU IIETIOYKHU JIOTUUECKUX YTBEPKIECHUM TIPU PEIICHUU TE€OMETPUUECCKUX
3aJla4, YMEHHE BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS MPU PEIICHUHU 3aJlad €CTECTBEHHO-HAYYHOI'O IIMKJIA, B YaCTHOCTH
bu3nUecKkux 3aaay.

[lenb ocBOEHUS MporpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha yriTyOJa€HHOM
YpPOBHE — pa3BUTUE WHAMBUIAYAIbHBIX CIIOCOOHOCTEH OOydYaromuxcs Mpu
M3YYCHUU TE€OMETPHUH, KaK COCTaBIISAIONICH MpeaMeTHOU obmactu «MaTemaTuka u
uHdopmaTKa»  4Yepe3  OOeCledYeHHe  BO3MOXKHOCTH  MPUOOpPETeHUs U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
crienu(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JJIS YCIEUIHOTo MPodheCCUOHATIBHOTO
oOpa30BaHuUs, CBSI3aHHOTO C UCTIOJIb30BaHNEM MaTEeMaTHKHU.

[IpyopuTeTHBIMU 3aJlayaMu Kypca T€OMETPUU Ha YIUIyOJIEHHOM YpOBHE,
PACHIUPSIONIMMY U YCHUIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCS:

pacuIMpeHue MpeCTaBICHUs 0 TEOMETPUU KaK YaCTU MUPOBOU KYJIbTYpPbI U
dbopMHpOBaHUE OCO3HAHUS B3AaUMOCBSI3H T€OMETPHUH C OKPYKAIOIIHM MUPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BOKHEUIIIMX MaTeMaTUYECKUX MOJICSAX, MO3BOJSIONIMX OIMUCHIBATH M HM3y4daTh
pa3HbIE ABJICHUS OKPYKAIOIIETO MUPA, 3HAHWE NOHATUIHOTO amnmapara mo pasaeiy
«CrepeomeTrpusi» yueOHOro Kypca reOMETpUH;

dbopMupoBaHWEe  yYMEHHUS  BJAJIeTh  OCHOBHBIMU  TOHSATHUSIMH O
MPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMH CBOMCTBaMH, 3HAHUE TEOPEM,
dbopMysl U yMEHHE UX NPUMEHATh, YMEHHS JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHrE YMEHHS pacliO3HaBaTh HAa YepTEkKaX, MOJCISAX U B PeaIbHOM
MUpE MHOTOTPaHHUKH M Teja BpalleHUs, KOHCTPYUPOBATh TIeOMETPUUYECKHUE
MOJENH;

dbopMHupoBaHE TMOHUMAHUS BO3MOXXHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MaTeMaTUYECKUX Teopuid, (popMUpOBaHHE MOHMUMAHUS POJU AKCHOMATHUKHU TPH
MPOBEJICHUN PACCYKICHUN;

dbopmMupoBaHUE€ YMEHHS BIAJETh METOJAMM JI0KA3aTEIbCTB U aJIrOPUTMOB
pelieHus, YMEHUsI UX NPUMEHATb, MPOBOAUTH JOKa3aTEIbHBIE PACCYXICHUSA B
X0JI€ PELICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3aa4 C MPAKTUYECKUM COACPIKAHUEM,
dbopmMupoBaHue TPEACTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelIbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U PO aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCy>KJICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEIUIEKTYyaJbHBIX M  TBOPYECKHUX
CrOCOOHOCTEM 00yUaroImMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIBLCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHrue (PyHKIIMOHATLHONH TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX KU3HEHHBIX CUTYalUSX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEl U  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HUCCIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEPKATEIbHBIMU JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusaroTca: «lIpsMble W IJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukn», «Tema Bpamenus», «BexkTtopel W  KoOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUU HA YIUIYOJIEHHOM ypOBHE OOyYEHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KAaTeNIbHbIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMUYECKUX YMEHHMH  pacmpenensieTcs He  TOJbKO IO
coJiep>KaTesIbHbIM JIMHUSIM, HO U 110 rogam o0yuenusd. Coaep:kanue oOpa3oBaHMs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanpHoil padoueit
MPOrpaMMbl, paclpene’aéHHbIM IO TojaM OO0ydYeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIMIHAIIBHBIM BOMPOCaM 00yUaromuecs
oOpaliaJiucb  HEOJHOKpPATHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HABBIKAMU MOCJIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTI0/IEHUEM MPUHIINUIA TPEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUYECKUX MPEACTaBICHUN 00ydarouuxcsl, paclupss U yriayomuss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3garb ycinoBus s guddepeHuuanuu  00ydeHHs, IMOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTeNbHBIX IMporpamMMm, OOeCleyuTh yriayOnéHHoe
U3Y4YEHUE T€OMETPUH KaK COCTaBIAOIIEH yueOHoro nmpeamera «MaTteMaTukay;

HOJIFOTOBUTH OOYYAlOMIMXCA K MPOJODKCHHUIO M3YUYEHHS] MAaTeMaTUKU C
yu€ToM BbIOOpa Oynymied mnpodeccun, obecreynBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusyuenue yueOGHOro kypca «l'eomerpusi» Ha YrIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 vaca (3 yaca B Henento), B 11 kiacce — 102
gaca (3 yaca B HEJIEIIIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. lloHATHe 00 aKCHOMAaTHMYECKOM IOCTPOCHHHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIEIACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS,
NapajuleNibHble M CKpeluBaromuecss mnpsmble. [IpU3HaKuM CKpenMBarOIMXCs
npsAMbIX. [lapamienbHOCTh TPSAMBIX M IIJIOCKOCTEN B IPOCTPAHCTBE: MAPAJIIIEIbHBIE
IIPSAIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paxKeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapaJUIEIIbHOrO MpOoeKTUpoBaHus. WM3o00paxeHue
buryp B mapayuienbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpsMBIMU B IIpocTpaHcTBe. [lapainenpbHOCTh INIOCKOCTEN: MapallieabHbIe
IIJIOCKOCTH, CBOMCTBa rapajuiesIbHbIX IIJIOCKOCTEH. [Ipocreimme
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOEHUE CCUCHUN.

IleprieHIUKYJISIPHOCTD MPSIMOM U INIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAIJIENbHbIE W NEPHNEHIUKYJSAPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOM
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHHE.
IleprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH O INIOCKOCTH, PACCTOSHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  TOPOEKIUs  QUrypsl  Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM:  TNPU3HAK  NEPHNEHAUMKYJSIPHOCTH  JIBYX
IJIOCKOCTEN. Teopema 0 TpEX MEPHEHAUKYISPaXx.

VYrael B NPOCTPAHCTBE: YroJa MEXAY IPSMOU U IUIOCKOCTBIO, ABYTPAaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOIO yria. TpEXrpaHHBIM U MHOIOTPAHHBIE YIJIBL.
CBoOlICTBa IUIOCKMX YIVIOB MHOTOTpaHHOro yria. CBOMCTBA IUIOCKUX H
JBYI'PaHHBIX YTJOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
pu3Ma, IpsiMasi 1 HaKJIOHHAsl IPU3Mbl, OOKOBAsl U IMOJIHAs [IOBEPXHOCTh MTPU3MBI.
[Tapayutenenuniesr, NOpPsIMOYIOJIBHBIM — MapajuleJIENUIIe] W €r0  CBOKWCTBA.
Kparuaiimine mnyTM Ha TIOBEpXHOCTHM MHOIOrpaHHMKa. Teopema OJuiepa.
[IpoctpanctBenHas Tteopema Iludaropa. Ilupamupa: n-yrojnpHas mnHupaMuja,
npaBwibHas W yceu€HHass mnupamuabl. CpoiictBa pébep M OOKOBBIX TpaHEil
IIpaBWJIBHOW nupamuibl. lIpaBuibHBIE MHOTOIpDAaHHUKM: IIPaBWJIbHAS IIpU3Ma U



IIpaBWJIbHAs IHPAaMHUIA, IPAaBUIbHAA TPEYroJibHAs IHpaMHUAAa W IPABUIIBHBIN
TeTpadp, KyO0. IlpencraBnenne o TpPaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
JOACKAdIP U UKOCADIP.

BblunciieHre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, OuaroHaiu, YIJIBL.
[Inomans OOKOBOMI MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTU MPAMON MPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TOBEPXHOCTH MPSIMOW MPHU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHOU MTUPAMU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  MPABHIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJienuneaa, CUMMETPHS IPAaBWIBHBIX IPU3M, CHMMETPHUS IPABUIBHON
MTAPAMHUJIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOXEHHME BEKTOpa Ha
yucno. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpA HA YHCIIO.
ITonsaTue xoMIutaHapHble BEKTOpbI. [Ipu3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npocTtpancTBe. KoopauHaTtel Bektopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMHU TOYEK. YTOJI MexXIy BekTopamu. CKaasipHOE IPOU3BENCHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalenus

[ToHsATHA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAs TIOBEPXHOCTD,
chepudeckass TMOBEPXHOCTh, oOOpasylomue MoBepxHocTe. Tema BpaiieHuUs:
MWINHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Tten
BpaIllcHUs Ha TUIOCKOCTH. Pa3BEépTka nunuHapa U KoHyca. CumMMeTpusi chepsl H
nrapa.

O0béM. OcHoBHBIE cBoOWcTBAa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO TMapaiiesienumneaa u cienctsus u3 He€. OO0bEM mpsMoirl u
HAKJIOHHOW TPHU3MBI, IWJIMHJPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U MapoBOro
CErMEHTA.

KomOwHammu Tenm BpamieHUs W MHOTOTpaHHHWKOB. [lpu3ma, BImcaHHas B
WIMHIpP, OINHCaHHAas OKojo InumHApa. llepecedenne cdepsl W mapa c



miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WU TEJIO
BpallEeHUS.

[Inomans MOBEPXHOCTH IUIMHApPA, KOHYCA, IJIOMAAb chephl U €€ YacTew.
ITonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJCH ITOBEPXHOCTEH
nonoOHbeIx Quryp. IlpeoOpazoBanue mogobOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOrOTPAaHHUKOB U TEJl BPalllCHUs: CEUCHUS LIIIMHAPA
(mapaJyienbHO ¥ MEPIEHAMKYISIPHO OCH), CEUEHHs KOHyca (MapaluiesibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME YepPE3 BEPIIUHY), CEUYEHUS 11apa, METOAbl MOCTPOCHHUS
CEUYEHUM: METOJ| CIEJ0B, METOJI BHYTPEHHEr0 MPOCKTUPOBAHMS, METOJI MEpeHoca
CEKYIIEH MIIOCKOCTH.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHcTtBe. Omnepanuu HaJg BeKTOpamu. BekTopHoe
YMHOXeHUE BeKkTopoB. CBOWCTBa BEKTOPHOrOo yMHOXeHUs. [IpsimoyronbpHas
cucTemMa KoopauHat B npoctpaHcTBe. Koopaunatel Bektopa. Pa3noxxenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBI METOJ] MPU PEIMICHUH T€OMETPUUYECKUX
3a/1au.

J{BHKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OtoOpaxkenus. [[Br>keHUss U paBeHCTBO (Uryp.
OO6mme cBoiicTBa JBIKCHWH. Buapl JIBWKEHWI: NapaUIeIbHBIA IIEPEHOC,
LEHTpaJbHasl CHUMMETPHS, 3€pKaJbHasi CUMMETpHUS, IMOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpasknanckoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YUaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HAa  POCCHUHCKOro  OOIIecTBa,  NPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYD, SBJICHUH,
MpoLeyp TPaXAAaHCKOTO oOmmecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKIUSIMHA 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMHPOBAHHOCTh POCCHUICKON TpakIaHCKOW UIACHTUYHOCTH, YBAKEHUS K
MPOIIIOMY M HACTOSIIEMY POCCHIICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JIOCTUKEHUSIM POCCUHUCKUX MAaTEMAaTHUKOB U POCCUHUCKOM MaTeMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOrO IMOBEACHUS, CBSI3aHHOTO C MPAaKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAyKu U JESATEIbHOCTHbIO YUYEHOIro, OCO3HAHHE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MATeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUH, BOCTPUUMYHBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MATEMAaTHUUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacCHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (3JI0pPOBOE MHUTAaHHUE, COATAHCHUPOBAHHBIA PEXHUM 3aHATUNA U
OT/IbIXa, PeryjsipHas (pu3NUecKas aKTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOUN ESTEIHHOCTHIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpYIy, OCO3HaHHE IIEHHOCTH TPYIOJIO0OUS, HHTEpPEC K
pasnmuuHbiM  cepam  TpodeCcCUOHATILHOW  JIeATENIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymel mnpodeccnrt W peanu3oBBIBATH COOCTBEHHBIC JKMU3HEHHBIC TIUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTH K  MAareMaTHUYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA NPOTSHKEHUUM BCEW JKU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUU NTPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOM HaIPaBICHHOCTH;

7) 3K0JI0TUYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIIBHO-3KOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLMAIBHOU
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIEM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pElIeHUs 3ajJad B 00JIacTH
OKPYXAaIUIEH CpeAbl, IUIAHUPOBAHHUE IIOCTYIIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKW W  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTEeMaTUYECKOW HayKd Kak cCQepbl YeIOBEUECKOW NeATeTbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYUMOCTH JJISI PA3BUTUS LMUBWIM3ALMUHU, OBJIAJACHUE SA3BIKOM
MAaTEMAaTUKH W MaTEMaTUYECKOM KyJIbTypOMl Kak CpEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Bba3oBble Joruyeckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OmpeieSIeHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaim,
OCHOBAHUS /i1 000OIIEHUS U CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  TPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (aKkTax, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSIX, MpeajaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNI;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSATENIBHO JI0KA3aTeJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbIE ¥ OT MPOTUBHOIO), BEICTPAUBATH aPTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBO/IBI;

BBIOMpaTh CMmoco0 perieHus ydeOHOW 3amayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh  Haubolee MNOAXOAUMUA € YYETOM
CaMOCTOSITEJILHO BBIJCJICHHBIX KPUTEPHUEB).

ba3oBble nuccieaoBareabCKHe qeicTBUS:



MCIIOJIB30BaTh BOMPOCHl KAaK HCCIEI0BATENbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyIUpoBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiIeMy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpPMHpPOBATH TMIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro o0beKTa, sIBIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENTLHO (HOpMYyJIHpPOBaTh OOOOIIEHUS U BBIBOJABI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIONCHUS, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpPOILlECCa, a TaKXKe BbIIBUIATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBIISATH A€PUIIMTH UH(DOpPMAIMHU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIPOC U I pEUICHUS 3a]1a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B pazlMyHBIX (opmax,
WLTIOCTPUPOBATh TpaUUuECcKH;

OLICHUBATH HAJIEKHOCTh uHbOopMaIuu 1o CaMOCTOSITEIBLHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OO1enne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS IO XOJdy pelIeHUs 3aJayH,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3yibTarT;

B XOJIe¢ OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX)ITaeMOU TEMBI,
npoOJieMbl, peliaeMoi 3a7avd, BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha TIOWCK
pelIeHUs, COIMOCTaBIATh CBOM CYXACHHUS C CYXKIACHUSIMH JPYTMX YYaCTHUKOB
Jianora, oOHapyXUBaTh Pa3fiMyue U CXOJICTBO MO3ULIMM, B KOPPEKTHON (opme
(hopMyIIHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIIATh PE3YJIbTAThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, UCCISI0BaHNUS,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUICHUS C Y4Y€TOM 3ajay
Mpe3eHTAaIMU U 0OCOOCHHOCTEN ayIUTOPHHU.

PeryasiTuBHbIe YHHBeEpcaJbHbIE YueOHbIE NeiCTBUSA
Camoopranusamnus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIEHUS 3a/1a4H, BHIOUPATh CIIOCO0 PEIICHHS C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  ITIO3HABATENHHON  pedieKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAIEThH
crnoco0aMu CaMONpPOBEPKH, CAMOKOHTPOJISI Mpollecca U pPe3ysibTaTra pelieHUs
MaTeMaTHUYECKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTBH KOPPEKTHBBI B JIESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TaHHBIX,
HaWJICHHBIX OIHMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa 1IN U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTIDKCHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl TpW pemieHuH Yy4eOHbIX 3a/Jad, TMPUHUMATH 1e7b COBMECTHOM
NEeSATEeNBbHOCTH, TJIAHUPOBATh OPTraHMU3AIMI0 COBMECTHOM pPaOOThI, paclpeneisTh
BUJIbI paboOT, JOrOBapuBaThCS, OOCYXAaTh MPOLECC U pe3yjabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHMHOBBIX GopMax paboThl (0OCYXaeHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJAWUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4Yi€HAMU KOMAaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJla B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyJaromuiicst Hay4YuTCs:

e CBOOOJHO OINEpPUPOBATH OCHOBHBIMU TOHSATUSIMU CTEPEOMETPUU TMPHU
pelIeHnH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUII;

e IPUMEHSATh AKCHOMbBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPHU PELICHUU
r€OMETPUYECKUX 3a]1a4;

e KJIaccU(pUIUPOBATH B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX B IPOCTPAHCTRBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHATHUSAMH, CBSI3aHHBIMH C yrjamMud B
MPOCTPAHCTBE: MEXIY MPSAMBIMU B MPOCTPAHCTBE, MEXKIY MPSIMOA U
IJI0CKOCTHIO;

e CBOOOJHO OMIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIbI MHOT'OIPAHHUKOB (IIpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaiesaenunesa, Kyo);

e Kjaccu(UUUpPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS  JJis
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBaTH MOHATHUAMH, CBS3aHHBIMU C  CEUCHHEM
MHOT'OTPaHHHUKOB IIJIOCKOCTBIO;

*  BBINOJHSATH napajjienbHOe, LHEHTPAJIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIIOCKOCTh, BBIMOJHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEUYEHHS MHOTOTPAaHHUKOB PAa3JIMYHBIMU METOJIaMH, BBIIOJIHSITH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH IUIOIIAJM  IOBEPXHOCTEH  MHOIOTPAaHHUKOB  (IIpU3Ma,
nupamMuia), T€OMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (hOopMyI;

e CBOOOJHO ONEPUPOBATH MOHITHSIMU: CHUMMETPHUSL B IPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IIOCKOCTh CHUMMETPUU
burypor;

e CBOOOJHO OIEPUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIMMH BEKTOpamM U
KOOpJIMHATaM B MPOCTPAHCTBE;

 BBINOJHATH AEHCTBUS HAJl BEKTOPaMU;

e pemare 3aJa4d Ha JI0KA3aTEJbCTBO MATEMAaTUYECKHUX OTHOLICHHH U
HaxO0XXJICHUE TE€OMETPUYECKUX BEJIUYHMH, MPUMEHSS W3BECTHBIE METOJIbI
MpU PEIICHUH MAaTeMaTUYECKHUX 3a]a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOHOCTH;

e INPUMEHATh MPOCTEHIIME MPOrpaMMHBIE CpPEACTBA M  3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKaTh, MPEOOpPa30BBIBATH W HWHTEPHPETUPOBATH HHGOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNPEACTABICHHYIO Ha
YepTekax U pUCYHKaXx;

e TIPUMEHATh MOJYYEHHbIE 3HAHWS Ha TMPAKTHKE: CpPaBHUBAaTh U
aHANIM3UPOBATh PEANbHBIE CUTYAllUH, MPUMEHATh M3yUYEHHbIE MOHSITHUS B
npolecce IOUCKA  PEHIeHUs MaTeMaTH4ecKu  C(OPMYIUPOBAHHOU
npo0JieMbl, MOJEINPOBaTh pealibHble CUTYallud Ha $3bIKE T'€OMETPUH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJIENN C MCIOJIb30BAHUEM T'€OMETPHUUYECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, peliarh NPAKTUYECKUE 3a7aud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEINYHH;

e MMEThb MPEACTaBICHUS OO0 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu GyHIAAMEHTA PA3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOy4Jaromuiicst HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMU C IMJIWHIPHUYECKOM,
KOHUYECKOH U c(hepudyecKoll MOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
MOJIyYeHUS;

OIepUPOBATh MOHATUAMHM, CBA3AHHBIMH C TE€JIaMH BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(hepoii u mapom;

pacmo3HaBaTh Telia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1Iap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TeJl BPAIllCHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PaCIiONOkKEHUE C(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJl BpAILCHUA,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBA3AHHBIMU C KOMOWHALMSIMHU Tell
BpalieHNs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUWK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUcCaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaIICHMUS;

BBIYKCIIATh COOTHOILIEHUS MEXY IJIOMAIIMU MOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4aemble (QUTYPHI, BBIMOIHATH (BBIHOCHBIC) ILIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIICHHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEpallii HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTb reOMeTPUYECKHUE 3a/1a4i Ha BBIYUCICHHUE YIJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A PU PELICHNH;
CBOOOJTHO ONEPHUPOBATH TMOHSTHUIMHU, CBSI3aHHBIMH C JBWKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JABUKECHUM;

BBITIOHATh HM300paXKeHUsI MHOTOTPAHHUKOB M TEJI BpaIllEHUs TpU
MapaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHMMETPHUHM, 3€PKAJIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;
CTPOUThH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILLECHUA: CEUCHUS LUIMHIPA
(mapajuienbHO U NEPHEHIUKYIIIPHO OCH), CEUCHUsI KOHYca (MapaijiebHbIe
OCHOBAHMIO U MPOXOISALIME YePE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TIOCTPOCHHUS CEUEHUH: METOJ| CIEeIO0B, METO]
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEeH IMITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpuueckre (akThl JUIsl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmliuX HECKOJBKO INAaroB pELICHHS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmars 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHHH U
Hax0XJICHUE TEOMETPUUECKUX BEIUYMUH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 33/1a4;

MPUMEHATh  [OJYYEHHbICE  3HAHUSA HA  MPAKTUKE:  CPAaBHUBATS,
aHAJM3UPOBATh U OLIEHUBATh PEAIbHBIE CUTyalluU, IPUMEHATh U3YYEHHBIE
MOHSATHUSA, TEOPEMBbI, CBOWCTBA B IMPOLECCE IMOUCKA  PEIICHUS
MaTreMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peallbHbIE CUTYAllMd Ha SI3bIKE T'€OMETPHUHU, HUCCIEN0BATH IOCTPOCHHBIE
MOJENN C UCIOJIb30BAHUEM TE€OMETPUYECKUX TOHSATUH U TEOPEM,
ammaparta anreOpbl, pemiaTth MNPaKTUYECKUE 3aJayd, CBSI3aHHBIE C
HAXO0XJCHUEM F€OMETPUYECKUX BEJINYNH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX OSTalax Pa3BUTHUS TEOMETPHUH Kak
COCTaBHOM YacTu GyHIAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne (ungposbie)
W/ HanmeHnoBaHue pa3/iesioB U TeM NPOrpaMMbl Beero Kontpoabubie | [lpakTunyeckue 06pasoBaTeIbHEIe
padoThI padoThI pecypebi
BBenenue B crepeoMeTpurio 23 1
2 B3anMHOe pacnionokeHue npsMbIX B IPOCTPAHCTBE 6 1
3 [TapanienbHOCTh MPSIMBIX U IJIOCKOCTEHN B 2
IIPOCTPAHCTBE
4 [TeprieHAMKYISAPHOCTD NMPAMBIX U INIOCKOCTEHN B 25
IIPOCTPAHCTBE
VYTIIIBL ¥ pacCcTOSHUSA 16 1
MHoOrorpaHHuKu 7 1
BekTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00001IIeHNE U CHCTEMATH3AIIH 5 )
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHMe pa3/ie/ioB M TeM NPOTrPaMMbI Beero KOHTpOJILHBIE TpakTiaeckne ((:;I:)?:::)OBB;;I:?ILHLI‘B
padoThI padoThI pecypesI
1 AHanuTuyeckas TeoOMeTpus 15 1
) HOBTOPGHI/IC, 000011IEHHE U CHCTEMATH3AIHS 15 1
3HAHUHN
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaay moBEPXHOCTH U OOBEMBI KPYTIIBIX TEI 9 1
6 JBmxeHus 1
7 HOBTOPGHI/IC, 0000IIIeHNE U CUCTEMATH3AIIHSI 17 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero | KoHTpoJsbHbIE
padoThbI

IIpakTHyeckne
padoThbI

Jara
U3YyYeHUS

OcHoBHbIE TIpaBUIIa U300paKEHUSI HA PUCYHKE TNIOCKOCTH,
NapauIeJIbHBIX NPAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

ITonsiTus cTepeoMeTpUN: TOUKA, IIpsiMast, JIOCKOCTH,
npoctpancTBO. OCHOBHBIE IIPaBUIIa N300payKEHHsI HA PUCYHKE
IUIOCKOCTH, MAapaJlJIeNIbHBIX IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[HousTus: MEepeCCKaromurecs MIOCKOCTH, IICPCCCKAIOIIHUCCH
npsamasd 1 MmiI0CKOCThb, IMMOJYIIPOCTPAHCTBO

INousrus: MepeCceKarommecs MmIOCKOCTH, IICPCCCKAOIIMECCA
npsAMasd U IJI0CKOCTh, IMMOJYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHNe MPOCTENUIITNX
IPOCTPAHCTBEHHBIX (DUTYDP, HECYILECTBYIOINX OOBEKTOB

MHororpaHHuKH, H300pak€HUE MPOCTENUIINX
IIPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIIHUX OOBEKTOB

AXcuoMebl CTCPCOMETPHUU U NICPBBIC CICACTBHUA U3 HUX

AKCHOMBEI CTCPCOMETPHUH U IICPBBIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE CIEACTBUSI U3 HUX.
Crioco06bl 3a1aHus TPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.
O603HaueHus IPSIMbIX U TIOCKOCTEH

10

N306paxeHune cedyeHuit mupamuibl, Kyoa v pu3Mbl, KOTOpPbIE
MIPOXOJISIT uepes ux péopa. M3zobpakenue nepecedeHus
MIOJIYYEHHBIX IJI0CKOCTeN. PackpammBaHue NOCTPOEHHBIX




CeUYeHMI Pa3HBIMU LIBETAMU

11

N300paxeHne cedeHui mupamuipl, Kyoa v pu3Mbl, KOTOpbIE
HPOXOIAT uepe3 ux péopa. M3obpaxkeHne nepecedeHus
MIOJIYYEHHBIX IUIOCKOCTEN. PackpalmmBaHue NocTpOeHHBIX
CE€YEHUH Pa3HBIMU LIBETAMU

12

N300pakeHne ceueHuil mupaMuapl, Kyoa u IpU3MBbl, KOTOpPbIE
POXOJAT uepe3 ux péopa. M3o0pakeHue nmepecedeHus
MIOJIYYEHHBIX IUIOCKOCTEN. PackpamrBaHue oCTpOEHHBIX
CEYECHUH Pa3HBIMU LIBETAMU

13

N300pakeHne ceueHuil mupaMubl, Kyoa u IpU3Mbl, KOTOpbIE
POXOAT uepe3 ux péopa. M3o0pakeHue nepecedeHus
MIOJIYYEHHBIX IUIOCKOCTEN. PackpalnBaHue ocTpOCHHBIX
CEYCHUH Pa3HBIMU LIBETAaMU

14

Meton clIeaoB 4is MMOCTPOCHUA CEe4YCHMI

15

Merton cinenoB i nocTpoeHus: ceueHnii. CBoiicTBa
MepPECEYCHHU I MPSIMBIX U TUIOCKOCTEH

16

Merton cnenoB ajist mocTpoeHus ceueHuid. CBoiicTBa
MIEPECEUECHHM NMPAMBIX U IUNIOCKOCTEN

17

[Toctpoenue ceueHuii B nupamujie, Kyoe o TpéM TouKam Ha
p€6pax. Cozranre BHIHOCHBIX YEPTEXKEH U 3aIUCh 11aroB
MIOCTPOEHHUS

18

[TocTpoenue ceueHuii B mupamuie, Kyoe 1o TpéM Toukam Ha
pébpax. CozmaHne BEIHOCHBIX YEPTEXKEH U 3alKCh 1aroB
IIOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamue, Kyoe 1o TpéM ToukaMm Ha
péOpax. CozaHne BEIHOCHBIX YepTEXel U 3alKch I1aros
IIOCTPOEHHUS

20

[Toctpoenue ceuenuii B mupamuie, Kyoe o TpéM Toukam Ha




p€6pax. Cozranre BBIHOCHBIX YePTEkKEH U 3aIlUCh 11aroB
MOCTPOCHUS

21

IToBTrOpenue miannMmerpun: Teopema 0 IPONMOPIUOHAIBHBIX
orpeskax. [lomoOue TpeyronbHUKOB

22

IToBropenue mianumerpun: Teopema Menenas. PacueTsl B
CEUCHHMSIX Ha BBIHOCHBIX uepTexkax. Micropus pa3BuTus
IJIAHUMETPUU U CTEPEOMETPUN

23

Konrponsnas padora "Axkcuomsl crepeomerpun. CeueHus"

24

BzanmHuoe PaCIIOJIOKECHUEC ITPAMBIX B IIPOCTPAHCTBC.
CerH_[I/IBaIOH_II/ICCH MMpsAMBIC. HpI/ISHaKI/I CKPCHIUBAIOIIHUXCA
IIpsAMBIX. HapaJ'IJ'ICJ'ILHBIe MMpsAMBIC B ITPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUYU U €IUHCTBEHHOCTH MPSIMO
napajuiebHON JaHHOW MPSAMOM, MPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKAaIllel Ha JaHHOU npsAMoi. Jlemma o
MePECEYCHUH MapalIeNIbHBIX MPSIMBIX IJIOCKOCTHIO

26

[TapamenpHOCTB Tpex NpsMBIX. TeopeMa o0 TpEX mapayIeIbHbIX
NpsMBIX. TeopeMa 0 CKpeNIMBAOIINUXCS TPSAMBIX

27

[TapannensHoe npoekTpoBanue. OCHOBHBIE CBOMCTBA
NapajuIeJIbHOTO MPOEeKTHpOoBaHus. M300pakeHue pa3HbIx Gpuryp
B [TapaJUIEIbHON IIPOEKIINU

28

[enTpasnbHas MpOEKUMA. YTOJI C COHAIPABICHHBIMU
CTOPOHAMU. YTOJI MEXAY NMPAMBIMU

29

38.,[[3‘11/1 Ha J0Ka3aTCJIbCTBO U UCCICA0OBAHUC, CBA3aHHBIC C
PacCIoJIOKCHUEM IIPSAMBIX B IIPOCTPAHCTBC

30

[ToHsATHSA: MTapauIeTbHOCTh MPSIMOM U IJTIOCKOCTH B
npoctpancTe. [Ipu3HaK napayieTbHOCTH MPSMON U TIOCKOCTH.
CBoiicTBa mapauIeIbHOCTH MPSIMOM U TIJIOCKOCTH

31

FeOMeTpI/ILIeCKI/Ie 3aa4d Ha BBIYUCJICHUEC U JOKa3aTCIbCTBO,




CBSI3aHHBIC C MAPAUICITBHOCTHIO MPSIMBIX U IJIOCKOCTEH B
POCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOASAIIETO Yepe3 JaHHYIO MPSIMYIO Ha

32 YEPTEKE U MAapaAJLIETBbHOTO APYron MpsAMoi. Pacyér oTHOmEHUI
[TapannenpHas NIpoeKLuUs, IPUMEHEHHUE [l IOCTPOEHUS

33 ceueHmi kyOa u mapaienenumnena. CBoiicTa
napajuleJienune1a u Ipu3Mbl

14 [TapannensHble maockocTy. [Ipu3Haky napajiaenbHOCTH IBYX
IIJIOCKOCTEMN
Teopema o0 mapasieTbHOCTH U €IMHCTBEHHOCTH TIOCKOCTH,

35 MPOXOJAIICH Yepe3 TOUKY, He MPUHAAICKAIYIO TaHHOM
IUIOCKOCTH U CJIEJICTBUSA U3 Heé
CBolicTBa mapauieNIbHBIX IJIOCKOCTEN: 0 MapaJyIeTbHOCTH

36 MPSIMBIX TIEPECEUEHUs IPU MEPECEUCHUH IBYX MapaiebHbIX
IJIOCKOCTEH TpeThei
CaolicTBa napasuieabHbIX IIIOCKOCTEN: 00 OTpe3Kax

37 NapajuIeIbHBIX MPSAMBIX, 3aKJIIOUEHHBIX MKy MapajiebHBIMU
IUIOCKOCTSIMU; O TIEPECEYCHHUH MPSIMOM € ABYMS
napajuieIbHBIMU IIOCKOCTSIMU

38 [ToBTopenue: Teopema [ludaropa Ha mmockocTu

39 IToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBHOIO TPEYTOJIbHUKA

40 CpoiicTBa Ky0a U MpsSMOYTOJILHOTO Mapaieenumneaa

A1 Brruncnenme JiMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM
napajuiesienumnesie

47 IlepneHquKyIApHOCTD NPSMOM U TUIOCKOCTH. [Ipu3Hax
NEPIEeHIUKYISIPHOCTH IPSIMON U IIIOCKOCTH

43 IlepnieHqUKyIAPHOCTD NPSMOM U TUIOCKOCTH. IIpu3Hax




NEPIEeHIUKYISIPHOCTH IPSIMON U IIIOCKOCTH

Teopema 0 CylIeCTBOBAHUYU U €IUHCTBEHHOCTH MPSIMOIA,

44 IIPOXOJSIIEH Yepe3 TOUKY IMPOCTPAHCTBA U MEPIIEHINKYIIAPHOU
K INIOCKOCTH

45 [T10cKOCTH ¥ IEPIEHIUKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHUKaX

46 IT1n0cKOCTH U IEPIEHANKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHUKaX

47 ITepnenaukynsap u HaknoHHas. [locTpoeHue nepneHIuKymspa
13 TOYKH Ha IPSIMYIO

43 [Tepnienaukynsip u HakiIOHHAs. [locTpoeHue neprneHauKyspa
13 TOYKH Ha IPSIMYIO

49 Teopema o Tpéx nepreHANKYIIsApax (mpsiMas 1 00paTHAs)

50 Teopema o Tpéx nepreHaAnKyIsApax (mpsmas u oOpaTHast)

51 VYron Mexay CKpelMBaOIUMUCS IPSIMbIMU

5) ITorck nepneHANKYJIIIPHBIX MPSMBIX C IIOMOIIBIO
NEPIEHIUKYIJIAPHBIX TUNIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [Toctpoenue ceuenmii Kyoa, MpU3MBbL, IPABUIBHOM MUPAMUIBI C
MIOMOILBI0 OPTOTOHATIBHOM IPOEKIIUH

55 [TocTpoenue ceuenuii Kyoa, MpU3MBbl, IPAaBUIBHOM MUPAMUIBI C
IIOMOUIbIO OPTOTrOHAJIBHON IIPOEKLIUU

56 CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTENIBHO TNIOCKOCTH.
I110CcKOCTH CHMMETPHI1 B MHOTOIPaHHUKAX

57 [Tpu3Hak neprneHIuKyJISpHOCTH IPSIMON U IIIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

58 IIpaBunbpHBIE MHOTOTPAHHUKH. Pacuér pacCTOSIHUI OT TOYKH 10




IIJIOCKOCTH

IIpaBunbpHBIE MHOTOTPAHHUKH. Pacu€r pacCTOSIHUI OT TOYKH 10

59
IJIOCKOCTH

60 CrniocoObl OMMyCTUTh EPIEHIUKYIISAPBI: CHMMETPUS, CIBUT
TOYKH I10 NApaJUICIILHON IIPSAMOM

61 CaBur 1o HenapauienbHON NPAMOM, U3MEHEHUE PACCTOSHUI

2 KoHnTtponbhas pabora "B3anMHOe pacroiokeHne MPsSIMbIX U
IJIOCKOCTEM B IpOCTpaHCTBE"
[ToBTOpEHME: yroa MeXay MpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHUSI B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHUHYCOB

64 [ToBTOpEHME: Yroa MEXAY CKPEIINBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTpruyeckue METOBI BEIUNCIIEHUS YIIla MEKIY NIPSIMBIMU B
MHOTOTpaHHHUKaX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPaHHOIO
yria

67 [TepnienaukynsipHbie I0CKOCTU. CBOKCTBA B3aUMHO
NEPIEHIUKYIJIAPHBIX TNIOCKOCTEN
[Tpu3Hak neprneHuKyJISpHOCTH IUIOCKOCTEH; TeopeMa o

68 MIPSIMOM MepeceueHns IBYX IUNIOCKOCTEN NEPIEHANKYIIPHBIX
TPEThEHN TIOCKOCTH

69 [TpstmoyronbHBIN Napaienenunes; Kyo; n3MepeHus, CBONCTBa
IIPSIMOYTOJIBHOTO MTapaJuIeIICIIAIIE A

70 Teopema 0 AMaroHanu NpsSMOYTOJBHOTO MapajliesenuIesa v
CJIECTBUE U3 HEE

71 CrepeomeTpHuyecKue U MPUKIIAJHBIE 331a4H, CBSI3aHHBIE CO




B3aMMHBIM PAacCIIOJIOKCHHUEM IIPAMBIX U INIOCKOCTHU

HOBTOpeHI/ICZ CKpCIIMBAIOIIHECS IPAMBIC, MapaljICJIbHBIC

72 IUIOCKOCTH B CTaHJAPTHBIX MHOTOTpaHHHUKAX !
ITapa napayienbHbIX IVIOCKOCTEH HA CKPEIUBAIOIINXCS

73 IPSIMBIX, PACCTOSIHUE MEKY CKpPEIIMBAIOIIMMHUCS MIPSIMBIMU B 1
IIPOCTBIX CUTYaLUSIX

74 PaccTosiHME OT TOUKM 10 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110 1
IUIOCKOCTH

75 Brruncnenue pacCTOSHUN MEXy CKPELIMBAIOLIMMUCS 1
IPSIMBIMU C IIOMOILBIO NEPIIEHANKYIISIPHOMN INIOCKOCTH
TpéxrpanHblil yroJ, HEpaBEHCTBA AJI TPEXTPAHHBIX YIJIOB.

76 Teopema IIudaropa, TeOpeMbl KOCHHYCOB U CUHYCOB JJIS 1
TPEXTPAHHOTO yTiia

77 DneMeHTHI ChEepUIECKO TeOMETPHUH: T€OAe3UUECKHIE TIMHNUN Ha |
3emie

78 Konrpomnbnas padora "Yrisl u paccTostHus" 1

79 CucremaTtuszanus 3HaHuil "MHOTOrpaHHUK U €ro 2JIEMEHTHI" 1

80 [Tupamuna. Buasl nupamua. [lpaBunbHas nupamuia 1

81 IIpusma. [Ipssmast u HaknoHHasA npu3Mmsl. [IpaBunbHas npuzma 1

22 IIpsiMolt mapasenenunesn, NpsMOyTroJIbHBIN MapajuIeIeuIe], 1
Ky0

83 Beinyxiible MHOrorpanHuku. Teopema Ditiepa 1

24 Brinykibsie MHOTOrpanHuku. Teopema Ditnepa. [IpaBusibHbIe 1 |
IIOJIyTIPABUJIbHBIE MHOTOTPAHHUKHU

85 Kontponbhas pabota "MHororpanHuku" 1

86 [TonsiTve BEKTOpa Ha IVIOCKOCTH U B IPOCTPAHCTBE 1

87 CymMma BEKTOpOB 1




88 Pa3Hocth BEKTOpPOB 1
89 [IpaBumno mapasienenurnena 1
90 YMHOKE€HHE BEKTOPA HA YHUCIIO 1
91 Pa3J'I(1)KeHI/Ie BEKTOpa 1o 0a3ucy TpEX BEKTOPOB, HE JICKAIIHNX B 1
OJIHOM MIIOCKOCTH
92 CkansipHoe Ipou3BeACHUE 1
93 Brruncnenue yria Mex,;1y BEKTOpaMHu B IPOCTPAHCTBE 1
94 ITpocreiiue 3agaun ¢ BEKTOpaMu 1
95 IIpocreiilne 3ana4u ¢ BEKTOpaMu |
96 [Ipocrelinue 3a7a4u ¢ BEKTOpamMu 1
97 [Ipocreitmue 3a1aun ¢ BEKTOpaMu 1
98 O06o01IeHre U crucTeMaTu3alus 3HaHUH 1
99 O060011IeHNE U CUCTEMATU3aIMs 3HAHUT 1
100 Hrorosast koHTpOIBHAS paboTa 1
101 Wrorosast koHTpoIbHAs paboTa 1
102 O0o01IeHre U crucTeMaTu3alus 3HaHU | 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

N/ T KoanuecTBO yacos JlaTta
» e ypora Bcero Kontpoabubie | IlpakTuyeckue | H3YYCHHUS
padoThI padoTbl
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa HA IMJIOCKOCTH U B |
npocTpaHcTse"
2 IToBTOpenue TeMs! "CkallipHOE ITPOU3BENEHNE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "Bbhryucienue yria Mexay BEKTOpaMH B |
npocTpaHcTBe"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPAMOM, TPOXOIAIICH Yepe3 |
BE TOYKH"
5 VYpaBHEHME IIII0CKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTH B 1
OTpe3Kax
6 VYpaBHEHME IIIIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTH B |
OTpe3Kax
7 BekropHoe nmpousseeHue 1
JIuHeiiHbIe HEPABEHCTBA, TMHEWHOE MPOTPAMMHUPOBAHHUE 1
9 JIuneliHbIe HEPABEHCTBA, JINHEWHOE TPOrpaMMHUPOBaHUE 1
10 AHanuTHYeCKHEe METO/bI pacuéTa yriia MeX,1y NpsIMbIMH B 1
MHOTOTpaHHUKAX
1 AHanuTHyecKue METObI pacuéTa yriia MeXy IJIOCKOCTSMU B 1
MHOTOTpaHHUKAX
12 dopmyiia pacCTOSIHUSA OT TOYKHU JI0 TUIOCKOCTH B KOOpJIMHATAX 1
13 HaxoxaeHnue paccTosiHUI OT TOYKH /10 TNIOCKOCTH B Ky0Oe 1
14 Haxoxnenue paccTosiHUi OT TOUKHU 0 TUIOCKOCTH B 1
IIPaBUJIBHOM NUpPaMHJIE




15 KontponbHas padoTa "AHanuTudeckas reomeTpus"”

16 CeueHust MHOTOTPAaHHUKOB: CTAHIAPTHBIE MHOTOTPAHHUKHI

17 CeueHMst MHOTOI'PaHHUKOB: METO/] CJIEJIOB

18 CeueHnsi MHOTOTPaHHUKOB: CTaHIapPTHBIE TNIOCKOCTH,
nepeceyeHusl MPSMBIX U MIIOCKOCTEN

19 [TapannenpHble NPSAMBIE U TUNIOCKOCTH: MTapaJUIeIbHbIE CEYEHUS

20 [TapamienbHbIe TPSIMBIE U TIFIOCKOCTH: Pacy€T OTHOIIECHUHN

)1 [MapannenbHble PSMBIC U TUIOCKOCTH: YTIIBI MEXIY
CKPEIIUBAIOIIUMUCS TIPSIMBIMU

epIeHIUKYISPHBIC MIPSIMbIE U TNIOCKOCTU: CTAaHAAPTHBIC TTApbI

I1

22 MEPIEeHIUKYISIPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPUN
MHOTOTPaHHUKOB

3 [lepnennukyasipHbIE MPSMBIE U TUIOCKOCTH: TEOpEMa O TpeX
HEePIeHIUKYIIpax

24 [leprieHquKyISIPHBIC TIPSMBIE M TUIOCKOCTH: BBIYUCIICHHS JJTHH
B MHOTOTpaHHHUKaX

)5 [ToBTOpEeHME: TUIONIAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIs
TJI0IA e, COOOpaKEeHUSI TTIO00US

%6 [ToBTOpEHUE: MIOMATN MHOTOYTOJIBHUKOB, (DOPMYITBI JIJIs
Iomaiel, COoopakeHus MoI00ust

7 [ToBTOpEHME: MIOMIAIN MHOTOYTOJILHUKOB, (DOPMYJIBI 1715
ioaaen, cooopakxeHus moaoous

)3 [Tnomaau ceyeHnit MHOTOrPaHHHUKOB: TUTOMIAN IOBEPXHOCTEH,
paspe3aHusi Ha YacTH, COOOpaXKeHUs To00us

9 [lnomaay ceyeHnii MHOTOrpaHHUKOB: ITONIAAN TOBEPXHOCTEM,
paspe3aHust Ha YacTH, COOOpakeHus 1o00us

30 KonTponbhas padbota "[loBTOpeHNE: MHOTOIpaHHUKH, CEUEHUS




MHOTOI'PaHHUKOB"

31 O0BéM Tema. O0beM IPSIMOYTOJIBHOTO TIapajlIeIICITHITe 1A

10 3anaum 00 yABOeHHHU Ky0a, 0 KBaapaType Ky0a; 0 TPUCEKIIUH
yria

1 CrepeomeTrpuueckue 3a1auu, CBSI3aHHbIE C 00bEMOM
HPSIMOYTOJIBHOTO Mapasuiesienumnesia

34 [IpuknanHele 3a1auu, CBA3aHHBIE C BBIYUCIEHUEM 00bEMaA
IPSMOYTOJIBHOTO Napajulesenunesia

35 O06bEM IpsIMON TPU3MBI

36 CrepeoMeTpHuuecKre 3aJaul, CBA3aHHbIE C BHIYMCIEHUEM
00BEMOB MPSMON TIPU3MBI

37 [IpuknaaHble 3aauu, CBA3aHHbBIE C 00BEMOM NMPSIMOM MPU3MBI

18 Brruucnenue 06bEMOB Tell C TOMOIIBIO ONPEAEIEHHOTO
uHTerpana. O0bEM HaKJIOHHOW PU3MBI

39 Brruncienue o0EMOB TEN ¢ MOMOIIBIO OTIPEICTIEHHOTO
uHTerpana. OobéM nupamusl

40 ®opmyna 06bpéMa upamuiel. OTHOIIEHHE 00BEMOB THPAMHUT C
OOLINM YIJIOM

A1 ®opmyna 06béMa upamuiel. OTHOIIEHHE 00BEMOB TUPAMHUT C
O0IIKM YTIIOM

4 CrepeomeTpHuueckme 3a1auu, CBsI3aHHbIE ¢ 00bEMaMU
HaKJIOHHOM MPU3MBI

13 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbIE ¢ 00bEMaMU
UpPaMUJIbI

44 [Ipuknagueie 3agaun o Teme "OOBEMEBI TEN'", CBA3aHHBIC C
00BEMOM HAKJIOHHOM MPU3MBbI

45 [Ipuknagueie 3agaun o Teme "OOBEMEBI TEN", CBA3aHHBIC C




00BEMOM TTHPAMUIBI

[Ipumenenue 00bEMOB. Boluniciienue paccTossHUS 10

46
IUIOCKOCTH

47 KonrponsHas padora "O6béM MHOrOrpaHHuka"

43 Hunuaapudeckasi MOBEPXHOCTh, 00pa3yroiye
UUWIMHAPUYECKON TOBEPXHOCTHU

49 Humunap. [pamoit kpyrosoit muuHAp. [Lnomans
MOBEPXHOCTH LWJIUHJIpA

50 Konnueckast moBepXHOCTh, 00pa3yionme KOHHIECKON
noBepxHocth. Konyc

51 CeueHue KOHycCa IIOCKOCTbHIO, MapalIeIbHON MII0OCKOCTH
OCHOBaHMUS

57 Yceuénnplii konyc. M300paxeHne KOHYCOB U YCCUEHHBIX
KOHYCOB

53 [Tnomanb 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH
KOHyca

54 [Tmomank 60KOBOI MOBEPXHOCTH M IMMOJTHOM MOBEPXHOCTH
KOHyca

55 CrepeomeTpruecKkue 3aa4 Ha I0Ka3aTeIbCTBO U
BBIYUCIICHHE, IIOCTPOCHUEM CEUCHUI IMIIMHPA, KOHyCa

56 CrepeomeTpuuecKkue 3aJja4i Ha I0Ka3aTeIbCTBO U
BBIYHCIICHHE, TOCTPOECHUEM CEUEHUHN IUINHAPA, KOHYyCa

57 [Ipuxnagseie 3a1aun, CBSI3aHHBIE C IUIUHIAPOM

58 [Ipuxnagabie 3a1a4u, CBSI3aHHBIE C IIUIUHIPOM

59 Cdepa u map

60 [Tepeceuenue cdepsnl u mapa ¢ mwiockocteio. Kacanue mrapa u

cdepsl MWI0CKOCThI0. By u n300paxenue mapa




[epecedenue chepsl u mapa ¢ wIockocTeio. Kacanue mapa u

01 chepsl IIIOCKOCTRI0. Bua u n3o0paxkeHue mapa 1

62 VYpasaenune chepsl. [Lomans chepsr u e€ qacrei 1

63 Cummerpus cheps! 1 mapa 1
CrepeoMeTpHuuecKkre 3aJa4i Ha JI0Ka3aTeIbCTBO U

64 BBIYHMCIICHHE, CBSI3aHHbIE cO chepoit U 1apoM, MOCTPOCHUEM UX 1
CEYEHUH IUNIOCKOCTBIO
CrepeoMeTpHuyecKre 3aJJa4ui Ha JI0Ka3aTeIbCTBO U

65 BBIYHCIICHHE, CBSI3aHHBIE CO c(pepoii U I1apoM, MOCTPOCHUEM HX 1
CEUEHUH TIOCKOCTHIO

66 [Ipuknanueie 3a1a4n, cBsI3aHHbIE CO chepoi U mapoM 1

67 [ToBTOpEHME: OKPYKHOCTH HA IIIOCKOCTH, BHIYMCIECHUS B 1
OKpPY’KHOCTH, CTaHJapTHBIE 1101001

68 Paznuunble KOMOMHALIMY TEJ BPAIIEHUS] © MHOTOI'PAaHHUKOB 1

69 3agauu no Teme "Tena 1 MOBEPXHOCTH BpaleHus" 1

70 3agaun no teme "Tena 1 HOBEPXHOCTH BpaleHus" 1

71 KonTponbHast padota "Tena u HOBEpXHOCTH BpaleHUs" 1

72 O06wém numunapa. Teopema 06 00bEME PSIMOTo HMIUHAPA 1

7 Boruncnenue 00bEMOB Te ¢ TOMOIIBIO OMPeIeIEHHOTO |
uHTerpana. O6bEM KoHyca

74 [Tmomany GOKOBOW M MOTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuueckre 3aJaul, CBI3aHHbBIE C BHIYMCIEHUEM 1
00BEMOB IMITMH/PA, KOHYCa

76 [Ipuknagueie 3agaun o Teme "OOBEMBI U TIIOMIAAN |
nosepxHocrel Ten"

77 O06BEM mapa u mapoBoro cekropa. Teopema 06 00bEMe 11apa. 1

IInomane C(bepBI. CTepeOMeTpI/I‘-IeCKI/IC 3aJa4u, CBA3aHHBIC C




BBIYHCIICHHEM 00BEMOB 111apa, IIapOBOT0 CETMEHTA U LIapOBOTO
CeKTopa

[Ipuknanueie 3anaun no reme "OOBEMBI TEN", CBS3aHHBIE C

78 00BEMOM 1apa U 1omaas0 chepbl. COOTHOMIECHUS MEKITY
TJIOIIAISIMU TTIOBEPXHOCTEN U 00bEMaMK MTOJOOHBIX TEI
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEéMa ipu

79 nono6uu. CTepeoMeTpuyeCKHe 3aa4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB Tl U TUIOMIAEH TOBEPXHOCTEHN

20 KonTponbnas pabota "[1nomaau moBepXHOCTH U 00BEMBI
KpyTibIX T€n"

81 JIBuxenus npoctpanctBa. OtoOpaskenus. JBrkeHus u
paBeHCTBO (uryp. OO1Ire CBONCTBA ABIKEHUH

%) Buael nBukeHuil: napauiebHbIi NEPEHOC, [IEHTPpaTbHas
CUMMETpHUS, 3epKaibHasi CHMMETPHS, IOBOPOT BOKPYT MPSIMOM

83 [IpeobpazoBanus nonobdus. [Ipsimas u chepa Ditnepa

84 I'eomeTpuueckue 3aaun Ha IPUMEHEHUE IBUKCHUS

85 KonTponbHas pabota "BekTopsl B mpocTpancTse”
O6o0maromee moBTopeHue 11 MOHATHIA U METOZIOB Kypca

86 reomerpuu 10—11 kiaccoB, cucteMaTu3anus 3HaHUM:
"TlapasienbHOCTh MPSIMBIX M TUIOCKOCTEN B MPOCTpaHCTBE"
O6o0maromiee moBTopeHue 11 MOHATHIT U METOZIOB Kypca

87 reomerpuun 10—11 kiaccoB, cucteMaTu3anus 3HAaHUM:
"Bekropsl B npocTpancTBe"
O6o0maroiiee moBropenue 11 moHATHIT U METOZIOB Kypca

88 reomerpun 10—11 kiaccoB, cucremMaTusanus 3SHaHUM:
"BexTopsl B ipocTpaHcTee”

89 O6o6matomiee mopropenue 11 moHATHI U METOAOB Kypca




reometpun 10—11 kimaccoB, cucremarusanus 3Hanuil: "O0beM
MHOTOTIpaHHUKA"

O6o0maroiiee moBTopenue 11 moHATHIT 1 METOZIOB Kypca

90 reometpun 1011 kimaccos, cucremaruzaus 3Hanuii: "O0beM
MHOTOIpaHHUKA"
O6o6matomee mopropenue 11 moHATHI U METOIOB Kypca
91 reomerpun 10—11 knaccoB, cucremarusanus 3SHaHUM:
"[Lnomaau MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TET"
O6o06maromiee noTopeHue 11 moHATUI 1 METOZOB Kypca
92 reomerpun 10—11 knaccos, cucremaru3anys 3HaHUM:
"[Mnomaan MOBEPXHOCTH U O0OBEMBI KPYTIIBIX TET"
93 HroroBas koHTponbHas paboTa
94 HroroBas koHTpoJsbHAs paboTa
95 [ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMATH3AIUs 3HAHUHT
Hcropus pasBUTHsA CTEpEOMETPUM KaK HAyKH U €€ POJIb B
96 Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI
Hcropus pa3BuTHS CTEpPEOMETPUM KaK HAYKH U €€ poJib B
97 Pa3BUTHUH COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI
HcTopus pa3BuTHS cTepeoOMETpHUH KaK HAyKH U €€ poJib B
98 pPa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI
Hcropus pa3BuTHs cTepeoOMETpUH KaK HAyKH U €€ poJib B
99 Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI
100 Hcropus pa3sButrs cTepeoMETpUH KaK HAyKH U €€ POJib B

Pa3BUTHU COBPEMCHHBIX NHXXCHCPHBIX 1 KOMIIBIOTECPHBIX




TEXHOJIOTUH

Hctopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
101 Pa3BUTHU COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus pa3sBUTHs CTEPEOMETPUM KaK HAyKH U €€ POJIb B

102 Pa3BUTUU COBPEMEHHBIX HHKCHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTUUYECKOro aHallu3a, FTeOMETPHSL.
['eometpus, 10-11 knaccel/ byty3os B.®., [Ipaconos B.B. noxa penakiueit

Canosauuero B.A., AkunonepHoe oomectBo «M3narensctBo «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



