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HOACHUTEJIBHAS 3AIINCKA

['eomerpust siBisieTcs OAHMM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHErO
obmiero oopa3oBaHMsl, TaK KaK 00ECIIEYnBAET BO3MOKHOCTh U3YUEHUS TUCLMILIUH
€CTECTBEHHO-HAYYHOM HAIIPAaBIICHHOCTH W MNPEIMETOB T'YMAaHHUTAPHOI'O IMKJIA.
[lockonmpKy  JIOTUYECKOE  MBILIUIEHHE,  (OpMHUPYEeMOe  TpU  U3yYEHUHU
O00y4JarOMIMMUCS MOHSATUHHBIX OCHOB N'€OMETPHUH, MPH JI0KA3ATEIbCTBE TEOPEM U
IIOCTPOCHHUM LETIOYKH JIOTUYECKUX YTBEPKIACHUN NPHU PELICHUU I'€OMETPUUYECKUX
3a71a4, YMEHHME BBIABUIaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PELICHUM 33/1a4 €CTECTBEHHO-HAYYHOI'0 IMKJIA, B YaCTHOCTHU
dbuznueckux 3amay.

[lens ocBOEHUST TpOrpaMMBbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriayOJ€HHOM
YpOBHE — pa3BUTHE WHJUBHUAYaJIbHBIX CIIOCOOHOCTEH OOydYaloIMXcs MpU
M3yYEHUU TEOMETPHUH, KaK COCTaBIISIONICH MpeaMeTHOW obnactu «Maremarnka u
uHpopMaThKa»  yepe3  OOecrieueHHe  BO3MOXKHOCTHM  NPUOOpETeHHs] |
UCIIONIb30BaHUsT Oosiee TIIyOOKHMX TEOMETPUUYECKUX 3HAHMW U JICWCTBUH,
cnenu@UUHbIX TEOMETPUHU, U HEOOXOIUMBIX JIJISl YCIENTHOrO MpodheCcCHOHAIBHOTO
o0pa3oBaHusl, CBA3aHHOTO C UCMOJIb30BAHUEM MATEMAaTHKHU.

[IpropuTeTHBIMM 3aJja4aMu Kypca T€OMETPUU Ha YriIyOJEHHOM YpOBHE,
paCHIUPSIOMIUMH M YCHIIMBAIOIUMHU Kypc 6a30BOr0 YpOBHSI, SIBJISIIOTCSI:

pacIIMpEeHUE MPEACTABICHHUS O TEOMETPUM KAK YAaCTH MUPOBOU KYJIbTYphI U
(opMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIIUM MUPOM;

(dbopMHUpOBaHUE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MATEMAaTUYECKUX MOZENSAX, IMO3BOJISIIOIINX OMUCHIBATH M H3y4daTh
pPa3HbIE SABJIEHUS OKPYXKAOLIEr0 MUPA, 3HAHWE TOHATUHNHOIO aIllapara mno pasueiry
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopMupoBaHUE  yYMEHHsS  BIAJETh OCHOBHBIMM  TOHSATHUSIMU 0
IPOCTPAHCTBEHHBIX (UIypax U WX OCHOBHBIMHU CBOMCTBaMH, 3HAaHUE TEOPEM,
dbopMyn ¥ yMeHHE HMX NPUMEHSTh, YMEHHUS JOKa3bIBaThb TEOPEMbI M HAXOAMTh
HECTaHJIapPTHBIE CIIOCOOBI PELICHUs 33/1aY;

dbopMUpoBaHUE YMEHHMs pAaClO3HABATh HA YEPTEkKaX, MOJACISAX U B PEAIbHOM
MHpPE MHOTOTPAaHHUKM M TeEjla BpPAIICHUs, KOHCTPYMPOBATh TI'€OMETPUYECKHUE
MOJEIIH;

dbopMupoBaHUE MOHMMAaHUS BO3MOXHOCTH aKCHOMAaTUYECKOI'0 IMOCTPOEHUS
MaTeMaTUYeCKUX TeOpui, (pOpMUpOBAHHE MOHMMAHHUS POJIM AKCHOMATUKH IPH
IIPOBEJICHUU PACCYKICHUM;

(bopMHUpOBaHUE YMEHHMS BIAJETh METOAAMHU JO0Ka3aTelbCTB UM aJrOpPUTMOB
pELICHUS, YMEHUS HUX IPUMEHATH, MPOBOAUTH JIOKA3aTEIIbHbIE PACCYKICHUS B
XO/I€ pELIEHUs CTEPEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
(opMUpoBaHUE TMPEACTABICHUS O HEOOXOIMMOCTHM  JIOKA3aTelbCTB  MpU



000CHOBaHMM MAaTEMATUYECKUX YTBEPKIAECHUN U POJIM AKCUOMATHKHU B IPOBEJACHHUU
JNEAYKTUBHBIX PACCYXKIACHUM;

pa3sBUTHE M COBEPLUICHCTBOBAHME HWHTEIUICKTYaJIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEM 00yYaromuxcs, Mo3HaBaTEILHON aKTUBHOCTH, HMCCIIEIOBATEIbCKUX
YMEHUHN, KPUTUYHOCTH MBIIIJICHHS], UHTEpPECa K U3YUYEHHUIO0 FEOMETPHH;

(dbopMupoBaHue (YHKIMOHAJIBLHOM TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHHSI PACIO3HABaTh IMPOSBJICHUS TE€OMETPUUECKUX IMOHATHUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEabHBIX JKU3HEHHBIX CUTYAIUSIX M MPU U3YYCHUH JIPYTHX
y4e€OHBIX TPEAMETOB, MPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEM,
MOJICTIUPOBAHMSI PEABHBIX CUTYyallMi, HCCIEIOBAaHUS TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMHU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JTUHUSAMH yueOHOro Kypca «l'eomeTpus» B
10-11 «xmaccax sBusttoTcsi:  «lIpsMble W TJIOCKOCTM B MPOCTPAHCTBEM,
«Muororpannukn», «Tema  Bpamenusi», «BekTtopel ©  KoOpAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHuEe «yMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMH T€OMETPUU HA YIIIYOJIEHHOM YpOBHE OOyuYeHHUs B
10-11 xmaccax, OTHOCUTCS KO BCEM COJEpKATEIbHBIM JMHUSAM yueOHOT0 Kypca, a
(GopMUpOBaHUE  JIOTMUECKUX YMEHMH  paclpelensercs He TOJIbKO IO
COJIEpPKATENIbHBIM JIMHUAM, HO U 10 rojgaM oOyuenus. ConepkaHnue oOpa3oBaHHs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi denepanbHON paboueit
OpOrpaMMbl, pPACIpEeAeEHHBIM [0 ToAaM OOYYEeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHLMIHAILHBIM BOIPOCaM 00yYaroluecs
oOpamjaiuch HEOJHOKPAaTHO. OTO TMO3BOJSIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUUYECKUMHU MOHATUAMH M HaBBIKAMU MOCJIEOBATENIHHO U MOCTYMATEIBHO, C
COOJIIO/IEHNEM TPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEACTABICHUN 00yJarouIuxcs, paclupss U yriayomuss
e€, 00pa3yst MPOYHbIE MHOKECTBEHHbBIE CBSI3U.

[lepexon K M3y4EHUIO TE€OMETPHUH HA YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3natb  ycnoBuss s auddepeHuuandu  OOydeHHs, MOCTPOCHHUS
WHANBUAYAIBHBIX —00pa30oBaTENbHBIX MpOrpaMM, O0O0eCHedHuTh YriayOoJaEHHOE
U3Y4YCHHE FeOMETPUN KaK COCTABIISIIONIEH yueOHoro npeamera «MaTemaTukay;

MOJATOTOBUTh OOYYAIOIMIUXCS K TPOAODKCHHIO H3YYEHHS MaTeMaTUKU C
yu€ToM BbIOOpa Oynymiedt mpodeccuu, odecnednBasi MPEEMCTBEHHOCTh MEXKIY
o0MM 1 npoeccuoHaTbHBIM 00pa30BaHUEM.

Ha wuzyuenune yuyeOHOro kypca «l'eomeTpusi» Ha YIrIIyOJEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Hegeno), B 11 kmacce — 102
yaca (3 gaca B HEJIEI0).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTepeoMeTpuM. Touka, TpsAMas, IUIOCKOCT,
npoctpaHcTBO. lloHsiTHE 00 akCMOMAaTHUYeCKOM IOCTPOCHHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosiokeHue MpsMBIX B IPOCTPAHCTBE: IEpPECEKAIOIINECS,
NapaJuleJIbHbIE M CKpeluBaroumuecs ImpsMble. [Ipu3HaKM CKpemmBaroIMUXCs
npsaMbIX. [lapaiensHOCTh NPAMBIX M IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlJIEIbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, MAPAUIEIIBHOCTD TPEX MPAMBIX, IaPAJLIEIBHOCTD IPAMOU
U 1aockoctu. [lapannenbHoe M UEHTpPAIbHOE MPOECKTUPOBAHHUE, U300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa MapajlyIeIbHOTO MpPOEKTUpOBaHUs. I300paxeHue
¢uryp B mapajienbHON MPOEKIUH. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YroOJl
MEXAY NPSAMBIMU B IIPOCTpaHCTBE. [lapaulebHOCT MIIOCKOCTEN: MapajliebHbIe
IJIOCKOCTH, CBOMCTBA IapasuiesIbHbIX IIJIOCKOCTEH. IIpocreiimme
OPOCTPAHCTBEHHbIE (QUIypbl Ha IUIOCKOCTH: TETpadJp, Mapajljiesienunesn,
IIOCTPOCHUE CEUCHUM.

[lepneHIUKYJIAPHOCTD NMPSAMOW M IUIOCKOCTH: MEPNEHAUKYIISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, IPsAMbBIE IIapaUIC/IbHBIE W IMEPHEHAUKYJSPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPSMOA M IUIOCKOCTH, TEOpeMa O NpsSMOM
NIEPIEHAUKYJIIPHON IIJIOCKOCTH. OproroHaneHoOe IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT TpsIMOM 10  IUIOCKOCTH,  MNpOeKIuss  (Urypsl Ha  IUJIOCKOCTb.
IleprieHIUKYIAPHOCTh  IUIOCKOCTEM:  INPU3HAK  NEPHEHAUKYJIAPHOCTH  JIBYX
IUIOCKOCTEN. Teopema o0 TpEX MEePHEHANKYIISIpax.

Yrisl B NPOCTPAHCTBE: Yrojd MEXKIY NPSAMOM M IUIOCKOCTBIO, JABYTIPAaHHBIN
yroJl, JIAHEHHBIA yroJjl IBYTPAHHOTO yria. TpEXrpaHHbIM U MHOIOTPAaHHBIE YIJIBL.
CpolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JIBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCMHYCOB M CHHYCOB JUIS
TPEXT'PAHHOIO YIJIa.

MHororpaHHuKu

Bunbl MHOTOrpaHHHKOB, pa3BEpTKa MHOrorpaHHuka. llpumsma: n-yrosbHas
npu3Ma, npsiMas 1 HakJIOHHasl MPU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannmenenunen, OpsAMOYTOJIbHBIM — MapajlUIeNIENUIIE] W €ro  CBOWCTBA.
Kpargaiimue myrm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiepa.
[IpoctpancTBenHas Tteopema Iludaropa. Ilupamupa: n-yrosbHas mnupamuia,
npaBuibHas M yceu€HHas nupamuabl. CoiictBa péOGep M OOKOBBIX TIpaHei
OPaBWIBHOM Nupamuiel. [IpaBUibHbIE MHOTOTpaHHUKH: IpaBWbHAs NpU3Ma H
NpaBUJIbHAs NWMpaMUJa, IMPAaBWIbHAS TPEYroibHas NUPAMUAA W TPABUIBHBIN



TeTpa’ap, KyO. IlpencraBieHne O TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JOJIEKa’Ip U UKOCAdIP.

Bbruncnenre 31€MEHTOB MHOTOTpaHHMKOB: pEOpa, JAWaroHald, YIJbl
[Inomaas OOKOBOM NMOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSAMOM IPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTM M TMOBEPXHOCTU MPABWJIBHOW MUPAMUIBI,
TEOpEMA O TIOMWAA YCEUEHHON MTUPAMU/IBI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJEMEHTBl CHUMMETPUM  MPABHUIIBHBIX
MHOTOIpaHHUKOB. CUMMETpUST B TPaBUJIBHOM MHOTOTPaHHUKE: CHUMMETPHS
napajiesienuIe a, CUMMETPUSl TPABUIIBHBIX IPU3M, CUMMETPHUS IPaBUIbHOU
NUPAMUIbL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpPa, BEKTOPHl KOJUIMHEApHbIC, COHAIPABJICHHBIE U  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKEHHE
U BBIYMTaHUE BEKTOPOB, CyMMa HECKOJBKHMX BEKTOPOB, YMHO)KEHUE BEKTOpa Ha
yucno. CBolicTBa clnoKeHus BEKTOPOB. CBOMCTBA YMHOXKEHHUs BEKTOpa Ha YHUCIIO.
[lonsiTue KOMIUTaHApHbIE BEKTOpHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. TeopeMa O pas3IoKEHUUM BEKTOpa II0 TPEM
HEKOMILUTaHApHbIM  BeKTopaMm. lIpsamoyrompHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTON MexIy Bekropamu. CKalgpHOE MNpPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tesia Bpalenust

[loHsATHA: UWIMHAPUYECKAas IOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTH,
chepuueckas TOBEPXHOCTb, oOOpa3yroniue mnoBepxHocTed. Tena BpaiieHus:
LWINHApP, KOHYC, YCEUYEHHBI KOHYC, cepa, map. B3aumHoe pacrnonoxeHue
chepbl M IUJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHnue Ten
BpALLEHUs Ha IUIOCKOCTU. Pa3BépTka nunmHapa u koHyca. Cummerpus cdepsl u
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00bEMOB Tenl. Teopema 00 o00bEMe
OpSAMOYTOJBHOTO Napajulesenunena v cieActBus u3 He€. OOBEM mpsMol U
HAKJIOHHOW MPU3MBbI, WIMHIPA, TUPaMUabl U KoHyca. OO0BEM Iapa U IIapOBOrO
CErMEHTa.

KoMOuHanuu Ten BpalieHusi ¥ MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
IWIMHApP, ONHUCaHHas oKoio muiauHApa. llepeceuenue cdepbl u mapa c
iockocThio. Kacanue mapa u cdepbl miuockocteio. [loHATHE MHOrorpaHHuka,



ONKCAaHHOTO OKOJIO c(eprl, cdepbl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpaICHUsI.

[nomaas MOBEPXHOCTH HUJIMHAPA, KOHyca, IUIomaab chepbl U e€ JacTew.
[TonoOue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUJIOMIAJEH MMOBEPXHOCTEH
nono0HbIX Guryp. IIpeobpazoBanue momodus, romoTeTus. Pemienue 3amad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHnue cedeHrii MHOTOTPAaHHUKOB W TEJ BpaIlCHUs: CEYEHUS IIUINHIpA
(mapayienbHO W TEPIEHIUKYISIPHO OCH), CEUYEeHHs KOHyca (IMapajieibHbIe
OCHOBAHUIO U TIPOXOJISIINE Yepe3 BEPIINHY), CEUCHHUS 111apa, METObl TOCTPOSHUSI
CEUYEHUI: METOJ| CIEJ0B, METOJ] BHYTPEHHEr0 MPOCKTUPOBAHMS, METOJI MEPEHOCA
CEeKYLIEH TIJIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoppl B mpoctpaHcTBe. Omnepanuu Hax BeKTopamu. BekTopHoe
YMHOXEHHE BeKTOpoB. CBOICTBa BEKTOpPHOro yMHOXeHUs. IIpsmoyrosbHas
cucreMa KoopauHaT B npoctpancTtBe. Koopaunatel BekTopa. PaznoxeHnune BekTopa
no Oasucy. KoopaumHaTHO-BEKTOPHBI METOJ TpPH PEHICHUH TeOMETPUUYECKUX
3asay.

JIBM:KeHHSI B IPOCTPAHCTBE

JBmxenus mpoctpancTBa. OtobpakeHus. J[BUKEHUS M PaBEHCTBO (Quryp.
OO6mue cBoiicTBa JBIWKEHUN. Buubl ABUXKEHUM: MapaliebHBIA MEpPEeHoC,
IEHTpaJbHAs CUMMETPHS, 3€pKaJbHAas CHMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus nonoous. [Ipsmas u chepa Ditnepa.



INIAHUPYEMBIE PE3YJBTATHBI OCBOEHHUS YUEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA30OBAHUS

JIMUHOCTHBIE PE3YJIBTATBI

1) rpaxknanckoe BOCIMTaHUE:

c(hOpMUPOBAHHOCTb TPAXKIAHCKON MO3UIIUU O0YJAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  YJIGHa  POCCHIICKOro  0OliecTBa,  NpeACTaBIE€HHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHM,
IpoLeayp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLMUAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKIUSAMH 1 HA3HAYCHUEM;

2) maTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
IPOILIJIOMY U HAaCTOSIIEMY POCCHUKMCKOM MAaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JTOCTHMKEHUSAM POCCHUMCKUX MAaTEMATUKOB M POCCUMCKOM MATEMaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIDKEHMM B JAPYyrux HaykKaxX, TEXHOJOrusX, cdepax
SKOHOMUKH,;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, STHUYECKOTO IMOBEJCHUSI, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKh U ACSATEIbHOCTHIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYUBOIO OYAYILEro;

4) acreTHYecKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYAsl ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEW, 0OBEKTOB, 3aJlay, PEIIEHUN, pacCyKIEeHUN, BOCIPUUMYHBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pas3JIMuHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocnmUTaHHE:

cOpMUPOBAHHOCTh yYMEHHS TMPUMEHSATh MAaTeMaTHYeCKUEe 3HAaHUSA B
HWHTEpecax 3I0pOBOTro U 6e30macHoro o0pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 30pPOBBIO (310pOBOE MUTAaHHUE, COATAHCHUPOBAHHBIA PEXHUM 3aHATHUU U
OTJIbIXa, peryisipHasl ¢pu3ndecKas akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIIBHON JIEITENBHOCTBIO;

6) TpynoBoe BociMTaHMe:

FOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTU TPYJAOJIO0Us, HHTEpeC K
paznuuHbIM  chepaM  TpopecCHOHANBLHON  JESITENbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymieii mpodeccun W pealn30BbIBATH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHHIO U



caM000pa30BaHUI0 HAa TMPOTSHKEHHM BCEU JKW3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a7a4 MaTEMATHYECKON HAIIPaBJICHHOCTH;

7) 3KOJI0ru4ecKoe BOCIIUTAHME:

c()OPMUPOBAHHOCTh  SKOJIOTMYECKOM KYyJIbTYpbl, TMOHUMAaHHE BIUSHUA
COLIMAIIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLIMAIBHOU
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTHYECKUX MPoOIeM, OpHUEHTALUS
Ha TMpPUMEHEHHE MATeMaTHMYeCKUX 3HAHWM JUIsl pelieHus 3agad B 00JacTu
OKpyXarouiel cpezpl, IUIAHHPOBAHME ITOCTYNIKOB M OLEHKH HX BO3MOXKHBIX
IOCJICICTBUM JIJII OKPYXKAKOILEN Cpelibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM U OOIIECTBEHHOM  MPAKTUKHU, TOHUMaHUE
MaTeMaTHYeCKOl Haykd Kak cdepbl 4YelIOBEYECKOW EATENbHOCTH, 3TaloB e
pa3BUTUS W 3HAYUMOCTH JUIA PA3BUTUS LHUBUIM3ALKM, OBJIAJCHHE S3BIKOM
MaTeMaTUKd W MATEMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TOTOBHOCTh OCYILECTBIISAITh MMPOCKTHYIO W HCCIEHOBATEIbCKYIO JIE€ATEIIBHOCTD
WHJMBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI
ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHBIE NeiHCTBUA

0a3oBble JTOrH4YecKue AeHCTBUS:

BBISIBIIATH U XAPaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTeMaTUYECKHUX
OOBEKTOB, TMOHATHUI, OTHOIIEHUH MEXIYy MOHATUSAMH, (OPMYyJIUPOBAThH
OTpe/esIeHHs] OHATHI, YCTaHABIMBAaTh CYIIECTBEHHBIN NMPU3HAK KJacCU(pUKALIIH,
OCHOBaHUS JIs1 000OIICHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTIO aHAIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MOpeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, NaHHbBIX, HAOMIOJIEHUAX U YTBEPXKIEHHUSX, MpeasiaraTh KpUTEPUHU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHJIYKTUBHBIX YMO3AKIOUYECHUM, YMO3AKIIOUEHUH 10 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITENIFHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbI€ U OT MPOTUBHOIO), BBICTPABATh ApryMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOMpaTh crmoco0 perieHus: y4eOHOM 3amaun  (CpaBHUBATh HECKOJBKO
BapUAHTOB  pEICHMs, BbIOMpaTh  Haubojee MOAXOASAIUMUA C  y4ETOM
CaMOCTOSATENIbHO BbIICTIEHHBIX KPUTEPHUEB).

ba3oBrble ucciienoBarebCKue 1eicTBUA:



UCIOJIb30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKUM HHCTPYMEHT TO3HAHUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTHBOpPEYHE,  MPodIIEMY,
yCTaHaBJIMBaThb MCKOMOE M JaHHOE, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TO3UIINI0, MHEHUE;

IPOBOJIUTH CAMOCTOSITENIbHO CIVIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTUYECKOro 00beKTa, SBJICHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXKy 00BEKTaMU, IBICHUSIMH, ITPOIIECCAMH;

CaMOCTOSITENILHO (POpMyNIHpoBaTh 000OIIEHUS] W BBIBOJBI MO PE3yJibTaTaM
NPOBEACHHOTO  HAOMIOJEHUS, HWCCICAOBAHUSA, OIECHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IIICHMIA;

IMPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECca, a TaKKe BBIABUTATh
MPEINOJNIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIAITH J€PUIUTH MH(DOpMAIIMK, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETa HA
BOIIPOC U IS PELICHUS 3aJauu;

BBIOMpATh MH(OPMAIIUIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAJIU3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMALMIO PA3IUYHBIX BHUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpHUpPOBaTh HHQPOPMAIMIO, MPEACTaBIATh, €€ B pa3iWyHBIX (opmax,
WJUTIOCTPUPOBATh TpauyuecKy;

OLICHUBATH Ha/1EKHOCTD uH(popMauu o CaMOCTOSITEJILHO
chopMyITUPOBaHHBIM KPUTEPHSIM.

KoMMyHHKAaTHBHBIC YHHBEPCaIbHbIC Y4eOHbIC 1eiiCTBUSs

Oowmenue:

BOCTIpUHUMATh U (POPMYIHUPOBATH CY)KJICHUS B COOTBETCTBUH C YCIOBUSIMHU U
HeasiMu  OOLIEHUS, SICHO, TOYHO, IPAMOTHO BBbIpaXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUs MO XOAYy PELICHMs 3aJayH,
KOMMEHTHPOBATH IMOJTYyYECHHBIA PE3YJIbTAT;

B X0Jl¢ OOCYXKIEHMsI 3aJlaBaTh BOMNPOCHI MO CYLIECTBY OOCYKIAeMOU TEMBI,
MpoOJeMbl, pPEAaeMOil 3aJayd, BBICKA3bIBaTh WJEH, HAILIEJICHHbIE Ha IIOHMCK
PELICHUs], COIOCTABIISITH CBOM CYXACHUS C CYXKICHHAMHU APYrUX YYaCTHUKOB
auanora, oOHapyKUBaTh Pa3IMYMe M CXOJICTBO MO3MIIMM, B KOpPpeKTHOU (opme
(opMynHpOBaTH Pa3HOIIACUsl, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAThl PEIICHUSA 3a1a4yd, YKCIIEPUMEHTA, UCCICA0BaHNUs,
MPOEKTa, CaMOCTOATEIBLHO BbIOMpPAaTh (OpMAT BBICTYIUIEHUS C YYE€TOM 3adad
IPE3eHTalMU U OCOOEHHOCTEN ayIuTOPHH.

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIC 1eHCTBUSA

Camoopranmzanmus:



COCTaBIIAATH IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIICHUs ¢
y4ETOM HUMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOUMOHATbHBIH HHTE/JIEKT:

BJIQJICTh ~ HABbIKAMM  TIO3HABATEIBHOM  pEeIEKCHU  KaK  OCO3HAHUS
COBEPIIAEMbIX JEWCTBHA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIA/ICTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJS TpoIlecca M pe3yibTara PEIICHHUS
MaTeMaTHYEeCKOM 3a/1a4H;

MIPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH IMPU PEIICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAaHHBIX,
HaNJCHHBIX OIMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM, OOBSICHATD MPUUUHBI
JOCTIKEHUS WM HEJIOCTIKEHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIITHOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MOHUMATh W HUCIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHAUBUAYaIbHOU
paboOThl TpW pelIeHWH Y4eOHbIX 3a/ay, NPUHUMATh IeJib COBMECTHOM
JESATENBHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PaCIpEaeisiTh
BUJBI PabOT, JOrOBapUBATHCS, OOCYXIAaTh TMPOLECC M Pe3ynbTar paboThI,
000011aTh MHCHHS HECKOJIBKHMX JIFOJICH;

y4acTBOBaTh B TPYMIOBHIX (opMax padoThl (0OCykaeHHS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMB» W HWHBIE), BBIIIOJHATh CBOIO 4acTh pabOTHl W
KOOPAMHUPOBATh CBOW JCUCTBHS C APYTMMH YJCHAMU KOMAaH/BI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIWH MPOIYKT MO KpUTEPHUsIM, CPOpPMyTUpPOBaAaHHBIM
y4aCTHUKAMH B3aMMOJICHCTBHSI.

MNPEAMETHBIE PE3YJIbTATDBI

K koniy 10 kiaacca oOydaronuics HayquTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMU TMOHSITUSMH CTEPEOMETPUU TPHU
pEIIeHNH 33/1a49 1 MTPOBEICHUN MAaTEMATHUYECKUX PACCYyXICHUMH;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUM M CIIEJCTBUS M3 HUX NPHU PEHICHUU
TreOMETPUYECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MIPOCTPAHCTBE;

e CBOOOTHO OIEPUPOBATh TOHSTHSAMHU, CBS3aHHBIMH C YIJlaMA B
MPOCTPAHCTBE: MEXIY NPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSMON U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMU, CBI3AHHBIMU C MHOTOTPAaHHUKAMU;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuja, NpsMOYroJIbHbIN NapajuieNenune, Kyo);



e KJIacCHPUIMPOBATH  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBAHMS IS
KJ1IaccupuKaiuu;

e CBOOOIHO ONEpUPOBATh  TMOHATUSAMHU, CBS3aHHBIMU C  CEUCHHEM
MHOT'OI'PaHHUKOB INTIOCKOCTBIO;

e BBINOJHATH napajuieJIbHOE, LEHTPAIBHOE " OpPTOr OHAJIBHOE
MPOCKTUPOBAaHUE (PUTYP HA IMJIOCKOCTb, BBIMONHATH M300pakeHUsI PUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIIOIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
nupamuzia), FeOMETPUYECKUX Tell ¢ TpUMEHEHUEM (HOpMYT;

e CcBOOOIHO OMEPUPOBATH MOHITUSIMHU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W TIUIOCKOCTb CHMMETPUHU, IIEHTP, OChb U IUIOCKOCTb CHMMETPUU
urypsr;

e CBOOOJHO OMEpPUPOBATh MOHSATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBIMNOJHATH ACUCTBUS HaJl BEKTOPaMU;

e pelmaTh 3aJaud Ha JI0KA3aTEIbCTBO MATEMATHYECKUX OTHOLICHUN H
HaXO0XJACHUE T€OMETPUUYECKUX BEJIMYHMH, MPUMEHSS W3BECTHBIE METOMbI
MPU PEUICHUH MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEICTBA M  BJIEKTPOHHO-
KOMMYHHUKALIHOHHBIE CUCTEMBI ITPU PELIEHUU CTEPEOMETPUUECKHUX 3a/1a4;

e W3BJEKaTh, MPEOOPa30BbIBATh M HWHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (Urypax, MpeNCTaBICHHYIO Ha
yeprexax U pUCyHKax;

e TMPUMEHATH TOJNyYEHHbIE 3HAHUS HA TPAKTUKE: CpaBHUBATh W
aHAJIM3UPOBATH pPEAJbHbIE CUTYallMd, MPUMEHATh H3yYEHHBIE TOHSATHS B
mpolecce IMOMCKAa  pelIeHUs MaTeMaTU4yeckd  Cc(hopMyaupoBaHHOU
npoOJieMbl, MOJEIUPOBATh pealbHbIE CUTYyallMd Ha SI3bIKE T€OMETPUH,
UCCIIEeIOBAaTh MOCTPOCHHBIE MOJIENIU C MCIOJIb30BAHHUEM T€OMETPUUECKUX
MOHATUN M TEOpeM, ammapara anreOphl, peliaTh MPaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXJACHUEM F€OMETPUUECKUX BEIMYHH;

e HMETh NPEJCTaBICHUS 00 OCHOBHBIX AdTamax pPa3BUTHUS TEOMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUM.

K xoniry 11 kiacca oOydaronuiicss Hay4YnuTCs:



CBOOOJTHO OMEPUPOBATH MOHATHIMH, CBS3aHHBIMU C IMIMHAPHYECKOMH,
KOHUYECKOM U c(epuyeckod MOBEPXHOCTSMHU, OOBSCHATH CIIOCOOBI
MOJIYYEHHUS;

OIEPUPOBATH MOHATUSAMH, CBA3AHHBIMH C T€JIAMU BPAILICHUS: LHIUHIPOM,
KOHYCOM, c(hepoil U mapom;

pacrno3HaBaTh Tejla BpaimleHus (LIWIMHAP, KOHYC, chepa U 1map) H
OOBSCHATH CIIOCOOBI MOTYyYEHUS TE BPAILLICHNUS;

KJIacCCU(PUIIMPOBATh B3AUMHOE PacMojokeHHe chephl U MIOCKOCTH;
BBIUMCIISITh BETUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB WM TENl BpaIeHUS,
O0BEMBI W TUIOMIAIA TIOBEPXHOCTEW MHOTOIPAHHHUKOB W TEJNl BpaICHUS,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (HOopMYyT;

CBOOOZIHO ONEPUPOBATH MOHATHUAMH, CBSI3AHHBIMU C KOMOMHAIUSIMU TEJ
BpallleHWs] 1 MHOTOTPAaHHWUKOB: MHOTOTPAHHHK, BIMCAHHBIN B chepy U
OMMCAaHHBIA OKOJIO cepsl, chepa, BOUCaHHAS B MHOTOTPAHHUK WITU TEJO
BpalllCHHS;

BBIYKCIIATh COOTHOIICHUS MEXKY MIJIOMAASIMU MOBEPXHOCTEH U 00bEMaMHU
MOTOOHBIX TEI;

n300pakaTb U3y4aeMble (UTYpBI, BBINOJHATH (BBIHOCHBIC) TIJIOCKUE
YEpTE)KU U3 PUCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUS TEJl BPAILICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH U MPEoOpa30BbIBATH HMHQPOPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, NpeICTaBICHHYIO Ha
YyepTexax U pUCYHKaXx;

CBOOOJTHO OMEPUPOBATH MOHSITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH ONEPALIUU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelaTh reOMETPUYECKUE 33a/1a4i Ha BBIYMCICHUE YITIOB MEXAY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUM OT TOYKU /O IJIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1A IIPU PELLICHUH;
CBOOOJIHO ONEpUpOBaTh MOHATHUSIMH, CBSI3AHHBIMU C JIBJKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUN;

BBITIONIHATh M300paXEHHS MHOTOIPAaHHUKOB W TeJI BpallleHUs TpH
napajijieIbHOM — TNEpeHoce, IEHTPATbHONM CUMMETPHUH, 3€pKaJbHOU
CUMMETPHH, IPU [TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAILECHUS: CEUCHHS IUIMHApA
(mapannenbHO U MEPIeHANKYISIPHO OCH), C€UeHUs KoHYyca (TapasuiesibHbIe
OCHOBAHHIO U MPOXOALINE YEPE3 BEPIIMHY), CEUECHUS 111apa;
UCIIOJIB30BaTh METOJABI TMOCTPOCHHSI CEYEHUH: METOJ CJIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh T€OMETpUUYecKre (PakThl JJIsi PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJararolMX HECKOJbKO NIAroB PpEUICHUs, €CIU YCIIOBHS
MIPUMEHEHUS 3a/1aHbI B SIBHOM U HESIBHOH (hopme;

pemiaTh 3aJayd Ha JOKa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLIECHUN U
HaXO0XJICHHE T€OMETPUUYECKUX BEIUYUH;

MPUMEHSTh MPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHbBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1ay4;

MPUMEHSIThL  TOJY4YEHHbIE  3HAHUS  HA  TPaKTUKE:  CpPaBHUBATh,
aHAJIM3UPOBATh U OLCHUBATh PEaJIbHbIC CUTYAIINU, IPUMEHSITh U3YYCHHBIC
MOHATHUSA, TEOPEMBbI, CBOWCTBA B TMPOLECCE IIOMCKAa  PEIICHUA
MareMaTuyecku  CcHOpMYJIMPOBAHHOW  TPOOJIEMBbI,  MOJEIUPOBATH
peaibHbIE€ CUTYallUH Ha SI3bIKE TEOMETPHUM, HCCIIEI0BATH MOCTPOCHHBIE
MOJENH C UCIOJb30BAHUEM TEOMETPUUYECKUX TMOHATUH U TEOPEM,
anmapaTta aiareOpbl, peliarh MPaKTUYECKUE 3aJayd, CBSI3aHHBIE C
HaXO0XKJICHHEM T€OMETPUUECKUX BEITUYNH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX ATamax pa3BUTUS TEOMETPUU Kak
COCTaBHOM YacTu (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTUM.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NMporpamMMsbl Bcero Konrponneie | - Ipaxririeckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypent
1 BBenenue B cTepeoMeTpuio 23 1
5 B3anMHoe pacnoioxeHne npsiMbIX B 6 1
IPOCTPAHCTBE
3 [MapannensHOCTh MPSIMBIX U TUIOCKOCTEN B 3
MPOCTPAHCTBE
4 [leprneH MK YISPHOCTH MPSIMBIX U 95
IJIOCKOCTEH B TPOCTPAHCTBE
5 VYTIBl U paccTOSIHUS 16 1
6 MHororpaHHUKU 7 1
BekTops! B mpocTpaHCcTBE 12
8 HOBTOE)eHHe, 0000IIIeHNE U CHCTEMATH3aLIUs 5 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




11 KITACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne n/m past Konrpoabnsie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 AHanuTuyeckas TeoMeTpus 15 1
5 [ToBTOpEHUE, 06061ueHI/VIe u 15 1
CHCTeMaTu3allus 3HaHHUH
3 O0BéM MHOTOT' paHHUKA 17 1
4 Tena BpameHus 24
5 [Tnomaay moBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JBrxeHus 5 1
7 [ToBTOpEHUE, 0606HICH%G u 17 5
CHCTEMAaTU3AINS 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







ITOYPOYHOE IINTAHUPOBAHHME
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTnuyeckue
padoThbI

Jara
U3Y4YeHUH

DJIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBaTejbHbIE

pecypchbl

OcHOBHBIE ITpaBUiIa U300paKEeHHs Ha
PUCYHKE MJIOCKOCTH, TapaJIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[ToHATHS CTEPEOMETPUH: TOUYKA, MPsAMas,
IJIOCKOCTb, POCTPaHCTBO. OCHOBHBIC
[paBHIIa K300 paKCHUS HA PUCYHKE
IJIOCKOCTH, IMapaJJICJIbHBIX IIPAMBIX
(OTpe3KOoB), cepeMHbI OTpe3Ka

[TonaTus: nmepecekaromyecs MIOCKOCTH,
nepeceKaromecs npsaMas 1 II0CKOCTb;
MOJTYTIPOCTPAHCTBO

[TonaTuA: nepecekaromuecs MIOCKOCTH,
nepeceKaromecs npsaMas 1 II0CKOCTb;
HOJIyIIPOCTPAHCTBO

MHororpaHHuKkH, U300paxeHue
IPOCTEHIINX MPOCTPAaHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX 00bEKTOB

MHororpaHHHKH, H300pakeHUE
NPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIIECTBYIOIINX 00 BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBBIE




CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TTEPBbIE
crnenctBus u3 HUX. CrocoOs! 3a1aHus
MPSMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHHs MPSAMBIX U IIIOCKOCTEN

10

N300paxeHne cedeHni nupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOMST YEPE3 UX
pEdpa. M306pakeHne nepecedeHust
IIOJIY4EHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEUEHUIN Pa3HbIMU LIBETAMU

11

N300paskeHne ceueHuid mupamMuIbl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST YEPE3 UX
pEbpa. M3o0pakeHHe epeceeHust
MOJIy4EHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEYCHUH PAa3HBIMU IIBETAMHU

12

N300pakeHne ceueHni mupamMuIbl, KyOa u
IIPU3MBI, KOTOPBIE POXOST YEPE3 UX
pEdpa. M300pakeHne nepecedeHus
IIOJIy4ECHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEUEHUIN Pa3HbIMU LIBETAMU

13

H3o00paxeHue cedeHnii mupaMu/sl, Kyoa u
MIPU3MBbI, KOTOPBIE IPOXOASAT Yepe3 UX
pEbpa. M300pakeHue epeceyeHust
MOJYYEHHBIX TIOCKOCTEN. PackpaiirBanue
ITOCTPOEHHBIX CEUEHHUI Pa3HBIMU LIBETAMH

14

MeTon cienoB sl TOCTPOCHUS CEUSHU I




15

MeTona cienoB 1 MOCTPOEHHUS CEUCHUN.
CpolicTBa nepece4eHuil NpsIMbIX U
IJIOCKOCTEH

16

Mertoz cnenoB 11 MOCTPOEHUS CEUEHUN.
CaolicTBa nepeceueHuit NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alUCh 1IaroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe
o Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MOCTPOEHUS

19

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3aUCh LIaroB
MOCTPOCHUS

20

[TocTpoenue ceuenuii B mupammuie, kyoe
1o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpTEXKEHN U 3aIIUCh 1IaroB
MOCTPOEHUS

21

[ToBTOpeHue mianuMerpun: Teopema o
MIPOMOPIMOHANBHBIX oTpe3kax. [Tomodue
TPEYTOJbHUKOB

22

[ToBTOpenue mianumerpuu: Teopema
Menenas. PacdyeTsl B ceueHHAX Ha
BBIHOCHBIX UepTexax. Mictopus pa3BUTHS
MJIAHUMETPUH U CTEPEOMETPUN




23

KonTpomnbHas padbora "AKcroMbI
crepeomerpun. Ceuenus"

24

B3anmHoe pacrosioxkeHue npsMbIX B
npoctpancTBe. CKpelmBaroOIecs
npsimbie. [IprU3HaKu CKpEIMBAIOIIXCSI
npsambiX. [lapannensHbie npsMbie B
MIPOCTPAHCTBE

25

Teopema 0 CylIECTBOBAaHUHU U
€IMHCTBEHHOCTH MPSAMOM NapajieabHON
JIAHHOM MPAMOM, IPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKalllel Ha JaHHOU
npsamoi. Jlemma o nepeceuyeHnu
napajuieabHbIX MPSIMBIX IIIOCKOCTHIO

26

[TapannenpHOCTh Tpex NpsAMbIX. Teopema o
TpEX MapasuleIbHbIX NIPAMBIX. Teopema o
CKPEIMBAIOIIUXCSI MPSMBIX

27

[TapannenbHOE NPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA MapaJIEIbHOT O
npoekThpoBanus. M300pakeHne pa3HbIX
buryp B napajuieabHON MPOSKIIUH

28

IlenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOII
MEXy MPAMBIMU

29

3amauu Ha TOKA3aTeNbCTBO U
UCCIIeZIOBAHUE, CBSI3aHHBIE C
pacIoNOKEHHEM MPSMBIX B IPOCTPAHCTBE

30

ITonsTHSA: MapaIeTbHOCTh IPIMON U
IJIOCKOCTHU B IpocTpaHcTse. [Ipu3Hak
NapauIeIbHOCTH MPSAMOH U MJIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
IIJIOCKOCTH

31

I'eomeTpuueckre 3aa4M Ha BBIYKUCICHUE U
JI0Ka3aTeJIbCTBO, CBA3aHHBIC C
MapaJuIeNIbHOCTBIO MPSIMBIX U IUIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOASIIETO Yepes
JAHHYIO IPSIMYIO Ha YEpTEXE U
MapaJuIeIbHOT O IPyroM npsiMon. Pacuér
OTHOLLIEHUI

33

[TapannenbHas npoeKys, IPUMEHEHUE
JUIS IOCTPOEHUS CEUeHUH KyOa u
napasuienenunena. Croicrtea
napajuiesenunesa u npu3Mbl

34

[TapannensHbie uockocTr. [1pru3Haku
MapajuIeIbHOCTH ABYX IJIOCKOCTEN

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH MJIOCKOCTH, IPOXOASIIEH
qyepe3 TOUKY, He IPUHAJJIekKAUTYI0 JaHHON
IJIOCKOCTHU U CJIEJCTBUS U3 HEE

36

CpolicTBa napajienbHbIX JIOCKOCTEH: 0
napajuieIbHOCTU MPSAMBIX IlepecedeHust
IIpU NIepECEeUEHUN ABYX NapaieIbHbIX
IUIOCKOCTEN TPEThEn

37

CaoiicTBa napajienbHbIX III0CKOCTEH: 00
OTpE3Kax MapaiyiCJIbHbIX IIPAMBIX,
3aKJII0UEHHBIX MCXKAY MapaljICIbHBIMA
IJIOCKOCTSMH; O MIEPECEUEHUHN MPSIMOH ¢
ABYMs MapaJlJICJIbHBIMHA IIJIOCKOCTAMU




38

[ToBTopenue: Teopema [ludaropa Ha
IIJIOCKOCTH

39

IToBTOpEHUE: TPUTOHOMETPUS
MPSAMOYTOJIBHOT'O TPEYT OJIbHUKA

40

CaoiicTBa Ky0a U IPSMOYTOJILHOTO
napajuleenunena

41

Brruncnenue 1MH OTpe3KoB B KyOe U
IIPSIMOYT OJIBHOM IapajuleIenuIene

42

[TepneH UK yIApHOCTH PAMOUN U
mockoctu. [Tpusnak
MEPIIEHIUKYJIIPHOCTH MIPSIMON U
IJIOCKOCTH

43

[lepneHIMKYIISIPHOCTD TIPSIMON 1
mockoctu. ITpusnak
MEPIEHIUKYJIIPHOCTH IPSIMON 1
IUIOCKOCTH

44

Teopema 0 CyIIeCTBOBAHUU U
€MHCTBEHHOCTH NPAMOU, TPOXOIAIICH
yepe3 TOUKY MPOCTPAHCTBA U
MEePHEHIUKYJISIPHON K TIJIOCKOCTH

45

[InockocTy 1 nepneHauKyIsIpHbIE UM
IIPsIMbIE B MHOI'OT'paHHUKAaX

46

IInockocTu u NCPHNCHANKYJIAPHBIC UM
MMPsAMBIC B MHOI'OI'paHHUKAX

47

IlepnieHiMKyIISIp M HAKIIOHHAS.
ITocTpoenue neprneHuKyIsipa U3 TOYKU Ha

PSAMYIO

48

HepHeHI[I/IKy.HHp M1 HaKJIOHHAasd.




[TocTpoeHue nmepneHANKyJIspa U3 TOYKH Ha
PSIMYIO

Teopema o TpEX MepreHINKYyIsIpax

49
(mpsimast 1 oOpaTHas)

50 Teopema 0 TpEX MepreHIUKYIApax
(mpstmast 1 oOpaTHas)

51 VYroJ MeXay CKpeIUBAIOIIMMUCS
IPSMBIMU
ITonck nepneHauKyJIsIpHBIX IPSIMBIX C

52 MTOMOIIIBIO MTEPIICHIUKYISIPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE IPOEKTUPOBAHUE
[TocTpoeHue ceueHmit KyOa, IPU3MBI,

54 MPaBWJIBHOW MU PAMUIBI C ITOMOIIBIO
OpPTOTOHAIBHOW MPOEKIINU
[Toctpoenue ceuenuit Kkyoda, mpu3MBbl,

55 MPaBUJILHOW MUPAMUJIBI C TTOMOIIBIO
OpPTOrOHAJIBHOM IIPOEKLINU
CummMmeTpus B IPOCTPAHCTBE

56 OTHOCHUTENBHO IockocTH. [limockoctu
CUMMETPUI B MHOT' OTPaHHUKAX

57 IIpu3HaK neprneHIuKyJJISpHOCTH NPSIMON U
IJIOCKOCTH KaK CJIEACTBHE CUMMETPUU

58 [IpaBusibHBIE MHOTOIpaHHUKHU. Pacuér
paccTOsHUM OT TOYKH J10 IJIOCKOCTU

59 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
paccTOsSHUM OT TOUKH J10 MJIOCKOCTH

60 Crnoco0BI Oy CTUTH MEePHeHIUKYIISAPHI:




CUMMCTpPHUA, CABUT TOYKH 110
napajuieaIbHON MPSAMON

61

CaBur no HemapasuieIbHON NpsIMOH,
M3MEHEHHE PACCTOSIHUM

62

KonTtponehas padora "B3anumHoe
pacnooKeHHe MPSMBIX U TIIIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEHHUE: Yyroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUS B
IIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHUE: YyrOI MEXIY
CKPEIIMBAIOIIUMUCS TTPSIMBIMU B
MPOCTPAHCTBE

65

FGOMeTpI/ILIeCKI/Ie METOAbI BBIYUCIICHUA
yriia MEXay NpsAMbBIMH B MHOT' OI'paHHUKAX

66

JIByrpansbiil yroa. CBoHCTBO JIMHEHHBIX
YTJIOB ABYTPAHHOT'O yIjia

67

[lepnennukynsipubie miockoctu. CBolcTBa
B3aMMHO [IEPIEHIUKYISAPHBIX IUIOCKOCTEN

68

[Ipu3Hak nepreHIuKyJJIspHOCTH
ILUIOCKOCTEN; TeopeMa O MpsiIMOM
IepeceueHus IByX IIOCKOCTEN
MEPIEHIUKYJIAPHBIX TPEThEN IIIO0CKOCTU

69

[TpsiMOyTONIBbHBIN Mapaienenumnen; Kyo;
WU3MEPEHUs, CBOMCTBA IIPSIMOYTOJIBHOTO
napajuleenunena

70

Teopema 0 [uaroHajii NpsMOYTOJIbHOTO




napajiesienuIieia u CleJ[CTBUE U3 HEE

71

CrepeoMeTpruyuecKue U MPUKIATHbIE
3aJa4yu, CBA3aHHBIC CO B3aNMHBIM
PacCImoJ0KCHUEM MIPAMBIX U IIJIOCKOCTH

72

HOBTOpeHI/IeZ CKpCIIHMBAIOIINECs ITPSIMBIC,
mapauiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'PaHHHUKaX

73

ITapa nmapasienbHbIX INIOCKOCTEN Ha
CKPELIMBAOIINXCS IPSIMBIX, PACCTOSHUE
MEXY CKPEIIMBAOIIMMUCS IPSIMBIMU B
IIPOCTBIX CUTYyalUsAX

74

PaccrosiHue oT TOYKU A0 MIOCKOCTH,
paccTosHUE OT MPSMOH 10 TIOCKOCTH

75

Beruucienne paccTosSHUN MEXAY
CKPEUIMBAIOIIMMHUCS IPSIMBIMHU C
MTOMOILBIO MEPIEHIUKYIAPHON IIIIOCKOCTH

76

TpéXrpaHHbIi yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Ilucgaropa,
TEOPEMbI KOCUHYCOB M CHHYCOB ISl
TPEXTPaHHOIO yria

77

DneMeHThI chepuuecKoi TeOMETPHH:
reojie3nuecKre JMHUM Ha 3eMiie

78

KonTponbHas padbora "Yriisl u
paccrosHus"

79

Cucrematnsanus 3HaHUN "MHOTrOrpaHHUK
1 €ro 3JIEMEHTHI"

80

[MTupamuna. Buasl nupamug. [IpaBunsaas
nupaMuia




[Tpuszma. I[Ipsimasi 1 HAKJIOHHASI TPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoli mapasenenuen, 1
MPSIMOYTOJILHBIN Mapauienenunen, Kyo

83 Beimykiibie MHOTOrpaHHUKH. Teopema 1
Diinepa
Beinykisie MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunbHBIE U OIYIIPABUIIBHbIE 1
MHOTOTPaHHUKH

85 KonTponbsHas padbora "MHororpaHHuKu" 1

86 [TonsiTHEe BEKTOpa HA TJIIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BEeKTOpOB 1

89 [IpaBuno napamnenenunena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Paznoxxenue BekTopa 1mo 6azucy Tpéx

91 BEKTOPOB, HE JIeKALTUX B OAHOM 1
IJIOCKOCTH

92 CkanspHoe mpou3BeaeHue 1

93 Beruuciienne yria Mexay BEKTOpaMH B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1a4u ¢ BEKTOPaMH 1

95 [Ipocreiimue 3aga4uu ¢ BEKTOpaMH 1

96 [TpocTeiimue 3agaun ¢ BEKTOpaMu 1

97 IIpocrelimue 3aga4u ¢ BEKTOpaMHU 1

98 O06o0061eHue 1 cucTeMaTH3aus 3HaHUH 1




99 O060011IeHrE U CUCTEMATH3AINAS 3HAHUI 1
100 Htorosas KOHTpoJbHAs paboTa 1
101 HroroBast KoHTposIbHAS paboTa 1
102 O060011IeHrE U CUCTEMATH3AINAS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




11 KITACC

KoanuecrBo yacos DJIeKTPOHHbIE
Jlara mu(ppoBbIE
Nen/m | Tema ypoka Konrtpoasnsbie | IIpakTHyeckue
Bcero u3yyeHuss | oOpasoBaTe/bHbIE
padoThI padoThI
pecypchbl
1 [ToBTOpenue temsl "KoopanHatel BEKTOpa 1
Ha IUIOCKOCTHU U B IpOCTpaHCcTBe"
5 [ToTOpenue Tembl "CkansipHoe 1
MPOU3BECHNE BEKTOPOB"
3 IToBTOpeHue Temsl "Brruncinenue yria 1
MEXy BEKTOpaMHU B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "Y paBHEHHE IPSAMOH, 1
MPOXOAAIIEH Yyepe3 IBe TOUKH"
5 VYpaBHEHUE MIOCKOCTH, HOpMaJb, 1
ypaBHEHHE INIOCKOCTU B OTpe3Kax
6 YpaBHEHUE MIOCKOCTH, HOpMaJb, 1
ypaBHEHHE IJIOCKOCTH B OTpe3Kax
7 BekTopHoe npousseneHue 1
8 JIvHeitHbIe HEPABEHCTBA, JJUHEWHOE 1
IpPOrpaMMUPOBAHHE
9 JIuHeliHble HEpaBEHCTBA, IMHEHHOE 1
[IpOrpaMMHpPOBaHUE
10 AHaIMTUYECKUE METO/IbI pacuéra yria 1
MEXAY MPSMBIMU B MHOTOI' DPAHHUKAX
11 AHaJIMTHYECKHE METOIbI pacyéra yriia 1
MEX]y TIIOCKOCTSIMU B MHOT'OTpaHHHUKaX
12 dopmyJia pacCTOSHUS OT TOYKH J10 1




IJIOCKOCTH B KOOpAWHATax

Haxoxnenue pacCTosHHNM OT TOYKH 10

13
MIJIOCKOCTHU B KyOe

14 Haxoxenue paccTossHUN OT TOUKH 710
MJIOCKOCTH B MPABWJILHON TUPAMUIE

15 KonTtponbHas pabota "Ananmutudeckas
reomerpus"

16 CeueHust MHOTOTpPaHHUKOB: CTaHJAPTHBIE
MHOT'OI'PaHHUKH

17 CeueHust MHOIOTPaHHUKOB: METOJ, CIIEJIOB
CeueHnst MHOTOTpPaHHUKOB: CTaHJAPTHBIE

18 IJIOCKOCTH, TIEPECEUSHHUS MPSAMBIX U
IIOCKOCTEN

19 [TapanienbHble IpsIMbIE U MTJIOCKOCTH:
napajuiesibHble CeUeHUs

20 [TapannensHbIe TPSIMBIE U JIOCKOCTH:
pacy€r OTHOIIEHU I
[TapaniensHble TPSMbIE U ITJIOCKOCTH:

21 YTJIbI MEXKTYy CKPEIIMBAIOIIUMUCS
IPSAMBIMH
[leprien UK yIISIpHBIC TIPSIMBIC U

99 IUIOCKOCTHU: CTaHAApTHBIE Mapbl
HepHeHANKYIISPHBIX MIIIOCKOCTEH U
MPSIMBIX, CHAMMETPUU MHOTOT PAaHHHKOB
[eprien UKyIISIpHBIC TIPSIMbBIC H

23 MIJIOCKOCTHU: TEOpEMa O TPeX
TIEPIICHIUKYJIIpax

24 [leprien QUK yISIpHBIC TIPSIMBIC H




IIJIOCKOCTH . BBIYHMCJICHHUA JJINH B
MHOI'OIr'paHHHUKax

25

IToBTOpEHUE: NIIOMIAIA
MHOTOYTOJILHUKOB, (hOPMYJIBI AJIst
TJIOMIAICH, COOOPaXKEHUS TOA00HUS

26

[ToBTOpeHue: nnowmanu
MHOTOYTOJIbHUKOB, (DOPMYJIBI ISt
TIOMIAACH, COOOpaKeHUs TOT00uS

27

[ToBTOpEHue: nnowmaau
MHOTOYTOJIbHUKOB, (DOPMYJIBI JIs
MIJIOMIAJIEH, COOOpaXkeHUs TOA00US

28

[Tnomaam ceyeHnii MHOTOrPaHHUKOB:
IJIOIIA/IN TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpak eHUS 000U

29

[Tnomaan cedyeHuit MHOTOTpaHHUKOB!
TUTOINA/IM IOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUS MOI00us

30

KonTtponbshas padota "[loBTOpeHue:
MHOTOTPaHHUKH, CEYCHUS
MHOT'OTPaHHUKOB"

31

O6bém Tena. O0BEM NPSIMOYTOJILHOT O
napaJuleenunena

32

3amaun 00 yIBOCHUH Ky0a, 0 KBapaType
Ky0a; O TPUCEKIIMH yTja

33

CrepeoMeTpruiecKue 3a1a49H, CBSI3aHHBIE C
00BbEMOM IPSIMOYTOJILHOTO
napaJulesenunena

34

HpI/IKHaI[HbIG 3aJa4M, CBA3aHHBIC C




BbIYKCIIEHUEM 00bEMA MPAMOYTOJIBHOTO

napajuieyenuneaa

35 OO0BEM PsAMOii TPU3MBI

36 CrepeoMeTpHUYEeCKUE 3a/1aUH, CBI3aHHBIC C
BBIUHCIICHUEM 00BEMOB MPSMOM MPU3MBI

37 [MpuxnagHbie 3a1a4n, CBS3aHHBIE C
00bEMOM TIPSMOM MTPU3MBI
Boruncnenne 06bEMOB Tell € TOMOIIBIO

38 ornpeaenéHHoro nurerpana. OobEM
HAKJIOHHOW MPHU3MBI
Brruucnenne 005EMOB TEN ¢ TOMOIIIBIO

39 onpenenéHHoro nurerpana. OoveEm
MU PAMH/TBI

40 ®opmyna o6béMa nupamuabl. OTHOLICHHE
00HEMOB TUPAMH/T C OOIIUM yTIIOM

41 ®opmyrna o6béMa nupamuabl. OTHOLIEHHE
00BHEMOB TUPAMHUJT C OOIIUM yTIIOM

42 CrepeomeTpudecKue 3a/1a4u, CBI3aHHBIC C
00bEMaMu HAKIIOHHOH MTPU3MBI

43 CrepeomeTpuyecKue 3a1auu, CBI3aHHBIE C
00BEMaMU MUPaAMUIBI
[Mpuknaaasie 3aaaun 1o Teme "O0bEMBI

44 Te1", CBsI3aHHbBIE C 00BbEMOM HAKJIOHHOMH
MIPU3MBI

45 [Mpuknaausie 3agaun o Teme "O0bEMBI
Ten", cBsI3aHHbIE C 00BEMOM U PAMU/IBI

46 [Ipumenenue 00bEMOB. Boruncnenne

pacCTosAHus 40 IJIIOCKOCTH




Kontponbsnas padora "O0béM

47 |
MHOTOTPaHHUKA
HunuHaapuyeckas mOBEPXHOCTS,

48 00pa3yromue MIIHHIPUYECKOM
MTOBEPXHOCTH

49 Mwmmnap. IIpsmoi KpyroBoi HWIMHIP.
[Trom1a b TOBEPXHOCTH IMIIMHAPA

50 Konudeckast moBepXHOCTh, 00pa3yromnme
KOHHNYECKOU noBepxHocTU. KoHyc

51 Ceuenne KOHycCa MIOCKOCTBIO,
napasuieJIbHON TIOCKOCTH OCHOBAHHUS

59 VYceuénnslii konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomanas 60KOBOM MOBEPXHOCTH U
ITOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa
Crepeomerpruueckue 3a1a4u Ha

55 JI0Ka3aTeIbCTBO U BHIUKCIICHHUE,
MOCTPOEHUEM CeYEHUI IMINHApa, KOHyca
Crepeomerpruueckue 3a1a4u Ha

56 JIOKa3aTeILCTBO M BHIUKMCIICHHUE,
MMOCTPOCHUEM CEUCHUH IIIIMHIpA, KOHyCa

57 [IpuxnagHeie 3a1a4u, CBS3aHHBIE C
HUIHHIPOM

58 [IpuxiaaHbie 3a1a4u, CBA3aHHBIC C
IJIHHIPOM

59 Cdepa u map




60

Ilepeceuenne chepsl u mapa ¢
wiockocTbo. Kacanue mapa u cepbl
IIOCKOCTBIO. By 1 n300pakeHue mapa

61

[Tepeceuenne cdepsl u 1mapa c
I0cKOCThI0. Kacanwue mapa u cdepsl
IJIOCKOCTRIO. By u n3o0paxenue mapa

62

Ypasuenue chepsr. [Tmomans chepor u eé
yacren

63

CummMmertpus chepsl U mapa

64

CrepeomeTpuyecKkue 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BHIUHCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM HX CEUECHUMN TIOCKOCTHIO

65

CrepeoMerpuuecKue 3aa4u Ha
JI0KA3aTeNIbCTBO U BBIUUCIICHUE,
CBSI3aHHBIE CO cepoii U 1mapom,
IMOCTPOCHUEM HX CEUEHHUM MI0CKOCTHIO

66

[MpuxnagHbie 3a1a49M, CBSI3aHHBIE CO
cdepoii 1 mapom

67

[ToBTOpEHHKE: OKPYKHOCTH HA NIJIOCKOCTH,
BBIUHUCIICHUA B OKPY)KHOCTI/I, CTaHI[apTHBIe
nogoous

68

Paznmuunbie I(OM6I/IHaI_II/II/I TCJI BpalllCHUA U
MHOTI'OI'PAaHHHKOB

69

3anauu 1o Teme "Tena u TOBEPXHOCTH
BpauieHus"

70

3amauu 1o reme "Tena u TOBEPXHOCTH
BpaiieHus"




71

KonTponbsHas pabora "Tena u
ITOBEPXHOCTH BpalieHus"

72

O6bém mmmmHapa. Teopema 06 00BEME
MPSIMOTO IIUJIMH]IPA

73

Brruncnenne 00bEMOB Tel C TOMOIIBIO
onpeaenéHHoro nurerpana. OobEM
KOHyca

74

TTimomaau 60KOBOM M TOTHOMH
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpuyecKue 3a1auu, CBI3aHHBIE C
BBIUKCIIEHUEM 00BEMOB IUITHH/IPA,
KOHYyCa

76

[Tpuknaanasie 3apaun o TeMe "OO0BEMBI U
IJTOIIA/IN MOBEPXHOCTEN TeN"

77

OO0BEM mIapa 1 IapoBOTo CEKTOpa.
Teopema 006 00BEMe mapa. [Tnomanp
cdeprl. CTepeoMeTpruuecKue 3a1aum,
CBSI3aHHBIE C BEIYHCIEHNEM 00HEMOB
1Iapa, IapoBOro CErMeHTa U MapoBOro
CeKTopa

78

[Ipuknaausie 3agaun 1o Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BbEMOM Il1apa u
momaasio chepbl. COOTHOIIEHUS MEXIY
IJIOLIAJIIMU TOBEPXHOCTEH U 00BEMaMu
MOI00HBIX TeI

79

[TomoOHEBIE TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa pu Mogo0HH.
CrepeomeTpruyecKue 3a1a4u, CBI3aHHBIC C




BBIUHCIICHUEM O0BEMOB TEJ M IJIOIAIEH
MOBEPXHOCTEN

80

KonTponpHas padora "Ilnomagu
MIOBEPXHOCTH U 00BEMBI KPYIJIBIX TEn"

81

JIBmwxenus nmpoctpanctBa. OToOpaXkeHus.
JIBmxeHus u paBeHCTBO Guryp. O0mue
CBOMCTBA ABUKCHUMN

82

Buel nBrkeHuUi: mapauiebHbINA
MEPEHOC, UEHTPAIIbHASI CAMMETPH S,
3epKajbHas CAMMETPHS, TIOBOPOT BOKPYT
psIMOI

83

[IpeoGpazoBanust mogodusi. [Ipsmas u
cdepa Diinepa

84

FGOMeTpI/IqCCKI/Ie 3aa4i Ha IPUMCHCHUEC
JABUXXCHU S

85

KontponbsHas pabota "BekTopsl B
npocTpaHcTse”

86

O6o6maromee mopropenue 11 moHsATuit u
MeTO/I0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMATU3aLIMsl 3HAHU:
"[TapaienbHOCTb NPSIMBIX U MJIOCKOCTEHN
B IIpOCTpaHCTBE"

87

O6o6maromee nopropenue 11 moHsATuii u
MeTo70B Kypca reometrpun 10-11
KJIaCcCOB, CHCTEMATHU3aIMs 3HAHHIA:
"Bektopsl B npocTpancTse"

88

O6o6maromniee nopropenue 11 nonsatuii u
MeTO/10B Kypca reomerpuu 10-11




KJIACCOB, CUCTEMAaTHU3allMs 3HAHUIL:
"Bekrops! B mpocTpaHcTBE"

89

O6o6maromiee moropenue 11 moHsaTii u
MeTO0/10B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3allHs 3HAaHUIL:
"O0beM MHOrOrpaHHuKa"

90

Ob6o6maromniee mopropenue 11 noHsaTuii u
MeTOo10B Kypca reomerpun 10—11
KJIACCOB, CHCTeMaTH3allusl 3HAHUA:
"OO0BbeM MHOTOrpaHHHUKaA"

91

Ob6o6maromee nopropenue 11 nonsatuii u
MeTO0/10B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aINsT 3HAHWI:
"[Tnomany NOBEpXHOCTH U 00BEMBI
KpyTJIBIX Ten"

92

Ob6o6maromiee moropenue 11 moHsATHii u
MeTOo0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3alNs 3HAHU:
"[Tnomanyu MOBEPXHOCTH U 0OBEMBI
KpyIJIbIX Ten"

93

Wrorosas koHTpoJbHAs paboTta

94

Htorosas koHTponbHas paboTa

95

[ToBTOpenue, 0600mIeHHE U
CUCTEMAaTHU3aLUs 3HAHUI

96

Hcropust pa3BUTHSL CTEPEOMETPUN KAK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN




97

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAyKH " €€ POJIb B Pa3BUTUH
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM

98

Hcropus pa3sBUTHS CTEPEOMETPUN KAK
HayKH U €€ pPOJIb B Pa3BUTUU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

99

HcTopus pa3BUTHS cTepeOMeTpUN Kak
HAyKH U e€ poJib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX T€XHOJIOTHiA

100

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAayKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € posib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUH

102

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAYKH U €€ pOJIb B pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIAA YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET






