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IMNOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBasieTcs ONHMM U3 0a30BBIX KypPCOB Ha YPOBHE CPEIHErO
oO1ero oOpa3oBaHus, TaKk Kak 00eCleuyrnBaeT BOZMOXHOCTh U3YUEHUS TUCIHUILINH
€CTECTBEHHO-HAYYHOW HAINpPAaBICHHOCTH M MNPEIMETOB T'YMAaHUTAPHOTO I[UKJIA.
[TockonbKy  JIOTMUECKOE€  MbIIUIEHHE,  (opMuUpyeMoe TpH  HU3yYEHUHU
o0yJarouMMucs MOHATUHUHBIX OCHOB F'€OMETPHHM, MPHU J0KA3aTeIbCTBE TEOPEM U
IIOCTPOCHHUH LIEMIOYKH JIOTUYECKUX YTBEPXKACHUM MPU PELIEHUU N€OMETPUUYECKUX
3aJa4, YMEHUE BBIIBUTaTb W OINPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
VCIIOJB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
¢uznyeckux 3aaad.

[lens ocBoeHus mporpaMmbl yueOHOTo Kypca «I'eoMeTpus» Ha yriryOJIEHHOM
YpPOBHE — pa3BUTHE WHIMBHUAYAIbHBIX CIOCOOHOCTEM O0OydYaromuxcsi Mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH npeaMeTHoN o0nactu «MaremaTuka u
uHpopMaTUKa»  4yepe3  oOecleueHHEe  BO3MOXKHOCTH  NpPUOOpEeTeHHs U
UCIIOJIb30BaHUsI OoJjiee TIyOOKMX TEOMETPUYECKUX 3HAHMM U JEHCTBUI,
crenu@UUHbIX TEOMETPUU, U HEOOXOJUMBIX AJI YCHEIIHOTO MPO(EeCcCHOHATBHOTO
00pa3oBaHusl, CBA3aHHOTO C MCIOJb30BAHUEM MAaTEMATHKHU.

[IpuopureTHBIMU 3aJadyaMHd Kypca TEeOMETpPUM Ha YriayOJEHHOM YpOBHE,
PACHIMPSIIONIMMYU U YCUITMBAIOIIMMH Kypc 0a30BOTO YPOBHS, SBJISIFOTCS:

paclIMpeHne NpeACcTaBICHUsS O T€OMETPUM KaK YaCTU MHPOBOU KyJIbTYpHI U
(dbopMHpOBaHKE OCO3HAHMS B3aUMOCBSI3M T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHUpOBaHUE TPEJACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEUIIINX MaTEMAaTUYECKUX MOJEIAX, IMO3BOJSIOIIMX OIMCHIBATH U HU3y4aTb
pa3HbI€ SBJICHHS OKPY>KaIOILIEr0 MUpa, 3HaHUE MOHATUHHOTO anmnapara o pasueny
«CtepeoMeTpusi» yueOHOIro Kypca reoMeTpuu;

dbopMupoBaHWEe  yYMEHHS  BIAJCTh  OCHOBHBIMH  TOHSATHUSMH O
POCTPAHCTBEHHBIX (UTYpaX U WX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMya ¥ yMeHHE HUX NPUMEHSTh, YMEHHS JO0Ka3bIBaTh TEOPEMbl U HaXOIUTh
HECTaHJapTHbIE CIIOCOOBI pelIeHus 3a1ay;

dbopMupoBaHHE YMEHHUS paclio3HaBaTh Ha YepTexax, MOJCIAX U B peaJbHOM
MHUpPE MHOTOTPAHHUKM M TeJla BpALICHUs, KOHCTPYHUPOBATH T'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TEOpHi, (OPMUpPOBAHUE MOHUMAHUS POJIM AKCUOMATHUKUA TIPU
IIPOBEJICHUU PACCYXKIACHUM;

dbopMHpoBaHHWE yMEHUS BIAJAETh METOJAaMU JOKAa3aTeNbCTB U aJITOPUTMOB
pelIeHUsl, YMEHHUSI UX MPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a7ad U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMHupoBaHUE TPEJACTABICHUS O HEOOXOAMMOCTH  JIOKAa3aTeJIbCTB  IPHU



000CHOBAaHMY MAaTEMAaTUYECKUX YTBEPKIACHUN M POJIM AaKCHOMATUKH B TIPOBEJICHUN
JNEAYKTUBHBIX PacCyX ICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIJIEKTyaldbHBIX W  TBOPUYECKHUX
CHOCOOHOCTEH 00ydaromuXcsl, MO3HABATEIbHOM aKTUBHOCTH, HUCCIIEI0BATEIbCKIX
YMEHHI, KpUTUYHOCTH MBIIUICHUS, HHTEPECa K U3yYEHUIO T€OMETPHH;

dbopmupoBaHre (PYHKIIMOHATILHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPHH:
YMEHUSl pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHbIX JKU3HEHHBIX CUTYAIUSX U MPU U3YUYCHHUH JIPYTHX
y4eOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYAllMi, HCCIEAOBAHMS TOCTPOCHHBIX MOJEIEH,
UHTEPHPETALNN TOJYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIEPKATEILHBIMU JIMHUSIMHU y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBiswoTca: «lIpsiMble W MIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Temna BpameHus», «BekToppl ©  KOOpJAWHATHI B
IPOCTPAHCTBEY, «J{BMKEHUSI B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHMEe «yMETh OMNEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUHM Ha YriayOJn&HHOM ypOBHE OOyueHUs B
10—-11 kmaccax, OTHOCUTCSI KO BCEM COJIEpkKaTEIbHBIM JIMHUSIM Yy4eOHOIro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUH  paclpeiensercs He TOJbKO M0
CoJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojgam o0yueHus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHusi DejepanbHON padoueit
IPOrpaMMbl, pacHpeleNEHHbIM MO TojgaM OOy4eHHs, CTPYKTYPHUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIINAIBHBIM BOIIPOCAM 00yYaromuecs
oOpalanuch  HEOAHOKPATHO. ODTO  TO3BOJIAET OpPraHu30BaTh  OBJIAJCHUE
F€OMETPUYECKUMU MTOHATHSIMU U HABBIKAMU MOCJIEI0OBATENBHO U TOCTYNATENBHO, C
cOOJII0/ICHHEM TPUHIIUIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN O0y4YarOIIMXCs, PACIIUpss U yriayOmss
e¢, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO T€OMETPUM Ha YTITyOJIEHHOM ypOBHE MO3BOJISET:

co3gath ycioBud ans  guddepeHuranvii  oOy4eHHs, OCTPOCHUS
UHAUBUIYAIbHBIX O0pa30BaTeNIbHBIX MPOTrpaMM, OOECHeuuTh YIIyOnEHHOE
U3y4YEHUE FEOMETPUH KaK COCTaBJISIOLIEH ydeOHOro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIMIMXCA K TMPOJOIIKEHUIO H3YYEHUS MATEMAaTHKU C
yuéToM BbIOOpa Oynaymied mpodeccun, obecriednBas MPEEeMCTBEHHOCTb MEXIY
0o01mKM U npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomeTrpusi» Ha yriayOiaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEINIO).



COJAEP KXAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpeOMETpUH. Touka, mpsmas, IUIOCKOCTh,
npoctpancTBo. IloHsTHe 00 aKCcMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHoe pacnosioxkeHrne MpsAMBIX B MPOCTPAHCTBE: IEpPECEKarolInecs,
napajulelIbHble W CKpellMBarolmuecs npsmble. [Ipu3Hakm CcxpemuBaromuxcs
npsaMbIX. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, APAJIIEIBHOCTD TPEX MPIMBIX, IAPAIIICIIBHOCTD IIPAMOU
u 1ockoctu. [lapamensHoe W LEHTpaJbHOE MPOEKTUPOBAHUE, M300paKeHue
¢uryp. OCHOBHBIE CBOMCTBa NapaJIENbHOrO MpOEeKTUpoBaHUs. M300paxeHue
Guryp B mapajuiebHOM MPOEKIUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJl
MEXIy NpsSMBIMU B IIPOCTpaHCTBE. [lapajuiebHOCTE IJIIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBOWCTBA HapajjieabHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYphl HA IUIOCKOCTH: TETpasp, Napajulesenunen,
IMOCTPOCHUE CEYEHUM.

[leprieHIMKYIAPHOCTD IPSAMOM U IJIOCKOCTU: NEPIEHAUKYIISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNapAJUICIbHBIE M TEPIEHAUKYISPHbIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TeopemMa O IpsAMOU
NIEPIEHANKYJIAPHON IIJIOCKOCTH. OproronanpHoe IIPOCKTUPOBAHUE.
IleprieHIMKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKM JI0 IIJIOCKOCTH, PACCTOSHUE
OT TOpsAMOM 10  IJIOCKOCTH,  MpoeKkuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIMKYISAPHOCTh  IUIOCKOCTEW: NPU3HAK  MEPIECHAUKYJSIPHOCTH — ABYX
IockocTer. Teopema o TpéX NMepneHauKYJIspax.

YIibl B NPOCTPAHCTBE: YroJl MEXAY IPSAMON U IIOCKOCTBIO, IBYI'PaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYIPAHHOIO yria. TpEXrpaHHbIl U MHOTOI'PAHHBIE YIJIbIL.
CBoMCTBA IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYI'PAHHBIX YTJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJIA.

MHororpaHHuKH

Buapl MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: n-yronpHas
npusMa, npsiMasi 1 HakJIOHHas MPU3Mbl, OOKOBAasl U TOJHAs OBEPXHOCTh MPHU3MBI.
[Tapannenenumnen, NOpsAMOYIOJbHBIM — IapajulelENUIE] W €ro  CBOMCTBA.
Kparuaiimime mnyTH Ha TOBEPXHOCTM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpancTtBenHass Teopema Iludaropa. I[lupamupa: n-yrojgpHas nOUpaMuiaa,
npaBwibHas W yceu€HHass nupamuzibl. CBoiicTBa pébep U OOKOBBIX T'paHel
IIPaBUJIBHOW nupamuibl. IIpaBuibHBIE MHOTOIpAaHHUKM: IIpaBWJIbHAs IpuU3Ma U



IIpaBWIbHAS MHUPAMUJA, NPABUJIbHAS TPEYrojbHAsA NUPAMUIA U TPABUIIBHBIN
TeTpadp, KyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
JNOAECKAdIP U UKOCAIP.

Bbluucnenne 3JI€MEHTOB MHOIOTPaHHUKOB: pEOpa, AMAroHalM, YIJIbL
[Tnomans OOKOBOW TMOBEPXHOCTH U TOJHOW TOBEPXHOCTU MPSAMOM MPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSIMOM TMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH MPAaBUJIBHON MHUpPaMUIBI,
TeopeMa O IUIOIIAAN YCEUEHHON MUPAMHUbL.

CummeTpust B NPOCTPAHCTBE. JJIEMEHTBl CUMMETPUM  IPaBUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpHUsT B MPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajuleJIenuneaa, CUMMETPUS IPABUIBHBIX NPU3M, CUMMETPHs IPABHIBHOU
IAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B MNPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE U MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKCHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpPA HA YHUCIIO.
[lonaTne koMmriuiaHapHble BEKTOpBI. [IpuM3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pasjgoKEeHUM BEKTOpa 1O TPEM
HEKOMIUIAaHAapHBIM  BeKkTopaMm. [IpsmoyrompHasg  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTel BekTopa. CBsi3b MEXIAy KOOpAMHATAMHU BEKTOpA U
KOOpAMHATAMH TOYEK. YTOJI MeEkKIy BekrTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KJIACC

Tesia BpameHust

[TonsATHA: UWIMHApPUYECKAass MOBEPXHOCTh, KOHHMYECKAas IIOBEPXHOCTb,
chepuueckas TMOBEPXHOCTb, oOpa3yromue MnoBepxHocTe. Tena BpalueHus:
HWIMHAP, KOHYC, yCeUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnosnoxxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka muimHApa U KoHyca. CummeTpus cdepsl U
mapa.

O0béM. OcHoBHbIE CBOMcTBa 00BEMOB Ted. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO TMapajulenenunena v ciaeAactBus u3 He€. O0bEM mpsMoll u
HAKJIOHHOM NpU3MBI, WIMHIpPA, MUpaMUAbl U KoHyca. O0bEM mIapa M apoBOT0O
CErMeHTa.

KoMOuHnanmu Ten BpaumieHuss U MHororpaHHukoB. [Ipusma, BmnucaHHas B
IWIMHIpP, ONHCaHHAas okojo uwinHapa. Ilepeceuenue cdepsl u 1mapa ¢
iockocThlo. Kacanue mapa u cdepsl miockocTbro. [loHsATHE MHOrOrpaHHUKA,



OMHCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpaIlICHUS.

[Inomanar MOBEpXHOCTH LMIMHJPA, KOHYyca, Momaas chepol u e€ vactei.
[Tonooue B mnpoctpancTBe. OTHOLIEHHE OO0BEMOB, IUIONIAACH MOBEPXHOCTEH
noaoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3agad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOTPAaHHUKOB M TEJI BPAIllCGHUsI: CEUCHUS LIUJIMH]Ipa
(mapaJyienbHO W MEPNEeHAUKYISIPHO OCH), CEYeHUsT KOHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOJAIINE YEPE3 BEPIIMHY), CEUEHUS 1Iapa, METO/Ibl TOCTPOCHUS
CEUYEeHMIl: METOJ| CIEA0B, METOJI BHYTPEHHETO MPOECKTUPOBAHMS, METO/ MEPEHOCca
CEKylIEH MIOCKOCTH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopet B mpoctpanctBe. Onepauun Haja BekTopaMu. BektopHoe
yMHOKeHHE BeKTOpoB. (CBoWCTBa BEKTOPHOro yMmHOXeHus. IIpsmoyronbHas
cucTteMa KoopAuHaT B mpocTpaHcTBe. Koopnunatel BekTopa. PasznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T€OMETPUYECKUX
3a/1ay.

JABuKeHNs1 B MPOCTPAHCTBE

JIBixkenust mpoctpancTBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (QUTYP.
OOmue cBoicTBa JBMKEHUW. Buabl ABWXKEHUM: MapalyiedbHbI MOEpPEeHoC,
LHEHTpaJbHasl CHUMMETPUs, 3€pKajbHasg CHUMMETPHS, MOBOPOT BOKPYI MPSMOI.
[IpeobpazoBanus nmopoous. [psimas u cdepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00YUYaAIOIIETOCsS KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCHUUCKOTO  OOIlecTBa,  MPEJCTAaBICHUE O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUM,
IpoLeayp TPaKJAaHCKOTo oOmecTBa (BBIOOPBI, OMPOCHI W JAPYroe), yMEHHue
B3aUMOJICCTBOBATh C COLUAIBHBIMU MHCTUTYTAMH B COOTBETCTBUM C MX
GYHKIUSIMY 1 HA3HAUYCHUEM;

2) maTpuOTHYECKOE BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh POCCHUUCKOMN TpaKAaHCKOW HMJICHTHYHOCTH, YBAXKCHHS K
MPOIUIOMY M HACTOSIIEMY POCCUMCKOW MaTeMaTHKH, IEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUAM POCCUUCKUX MAaTEMATUKOB U POCCUUCKON MAaTEMAaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKaX, TEXHOJOTrusaX, cdepax
SKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHME JTYXOBHBIX IIEHHOCTEH POCCHUIMCKOTO Hapoja, chOPMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEJCHHUS, CBS3aHHOTO C MPAKTUYECKUM
IIPUMEHECHUEM JOCTH)KCHUW HAyKW W JIESATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIAJa B MIOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

4) acTreTH4ecKoe BOCIIUTAHME:

3CTETUYECKOE OTHOLICHUWE K MHPY, BKJIIOYAS 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEHICHUH, pacCy ACHUIN, BOCHIPUUMYUBOCTD
K MaTEMAaTUYECKUM acCIlEeKTaM pa3IuyHbIX BHUJOB UCKYCCTBa;

5) pusnyeckoe BocnuTaHUE:

c(hOpPMUPOBAHHOCTh yMEHHUSA NPUMEHATh MaTeMaTU4YeCKUe 3HAHUS B
MHTEpEecax 3JI0pOBOTO 1 0€30MacCHOT0 00pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBbIO (3I0pPOBOE THUTAHHE, COATAHCHPOBAHHBIA PEKUM 3aHITHUH U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IIPY 3aHATUSX CIIOPTHUBHO-03I0POBUTEIBHON AEATEIBHOCTBIO;

6) TpynoBoe BocuTaHME:

TOTOBHOCTh K TPYAY, OCO3HAHHME IICHHOCTH TPYyAOJIIOOMSI, HHTEpeC K
paziuuHbIM  chepaM  MPodEeCCHOHAIBHOM  JESATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKECHUSIMU, YMEHHUE COBEpIIAaTh OCO3HAHHBIM BHIOOP
Oymymieii mpodeccun W peanu3oBBIBaTh COOCTBEHHBIC >KHU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa3oBaHHI0O U



caM000Opa30BaHUIO Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH NMPAKTUYECKUX 33/1a4 MATEMATHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTHYECKO€e BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TOHUMAHUE BIIHSHUS
COIMAJIbHO-O)KOHOMUYECKUX TPOLECCOB HA COCTOSIHUE MPUPOJHONW M COLUAIBbHON
Cpelbl, 0OCO3HaHUE II00ATBHOTO XapaKTepa KOJIOTMUECKUX Mpo0sieM, OpUeHTaUs
HAa TPUMEHEHHE MaTEMAaTHYECKUX 3HAHUW ISl pelieHusl 3agad B 00JacTu
OKpY>Kalolllel Ccpefbl, MIAHUPOBAHUE TOCTYNKOB M OIEHKHM HX BO3MOXKHBIX
IIOCJICICTBUHN ISl OKPYKAIOLIEH Cpenbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKW W OOIIECTBEHHOW  MPAKTUKH, MOHUMAaHUE
MaTEMaTU4YeCKOM HayKH Kak c¢epbl 4YeTOBEYECKOW JesSTEIbHOCTH, JTaroB €€
pa3BUTHS M 3HAYMMOCTH JUIsl DPa3BUTUS LUBUJIM3ALMU, OBJAJCHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYI0 JEATEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIE YHMBEPCAJIbHbIE YUeOHbIe NelCTBUSA

Bba3oBble jornueckue AeiicTBUA:

BBISIBISIT M XAPAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKM MaTEMaTUYECKHX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATHUSAMHU, (POPMYIHPOBATH
onpeaeneHusl MOHATHM, yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIIACCU(PUKALIUH,
OCHOBaHMS 151 0000IIEHUSI U CPaBHEHUS, KPUTEPUU MPOBOJAMMOTO aHAIU3a;

BOCIIpUHUMATh,  (OpPMYIHUPOBaTb U  NPeoOpa3OBBIBATH  CY)KJCHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIKE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MIPOTUBOPEUUS
B (pakTax, JAHHBIX, HAOJIOJACHUIX M YTBEPKIACHUSX, Mpeajararb KpUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U NMPOTUBOPEUUH;

JejaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHIYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTHUBHOTO), BHICTPAUBAaTh APTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBO/IbI;

BBIOMpATh CMoco0 peleHus Yy4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEILIEHUsA, BbIOMpAaTh Hauboyiee MNOAXOAAINMI ¢ y4éToM
CaMOCTOSTEJIBHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKkHe JelCTBHAL



UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbLCKUM WHCTPYMEHT TO3HAHUS,
dopMynmupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MPOOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3y, apTyMEHTHPOBATH
CBOIO TIO3UINIO, MHEHHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIECIOBAaHUE
110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUECKOro 00beKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy O0OBEKTaMH, SBJICHUSMH, TPOIECCAMU;

CaMOCTOSTENIbHO (OPMYIUPOBATh OOOOIIECHUS W BHIBOABI MO pe3yjbTaTam
MPOBENEHHOTO  HAONIONEHMs, UCCJENIOBAaHMs, OICHUBATH  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTATOB, BHIBOJIOB U 0000IIIECHNUH;

IIPOTHO3UPOBATh BO3MOXXHOE pAa3BHTHE IMpoIlecca, a TakKKe BBIIBUTAThH
MIPEANOI0KEHUS O €T0 PA3BUTUU B HOBBIX YCJIOBUSIX.

Pabora ¢ nndopmanueii:

BBISIBJISITH JEOUITUTHI MHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX IIJIsI OTBETa Ha
BOIIPOC W IS PEIICHUS 33]1a4u;

BEIOWPATh WH()OPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPHPETUPOBATH HMHPOPMALIUIO DPA3IUYHBIX BUIOB U
¢dbopM mpeacTaBICHUS;

CTPYKTYPUPOBaTh MH(POPMAIIMIO, TPEICTABIATh €€ B PA3IMYHBIX (OpMax,
WUTIOCTPUPOBATH TPAPUICCKU;

OIICHUBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBEpPCAJIbHbIE YUeOHbIe eiCTBUSA

OoOmmenmne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBbIpaXXaTh CBOIO TOYKY 3pECHHUS B
YCTHBIX M THCHbMEHHBIX TEKCTax, JaBaTh MOSICHEHHUSA IO XOAY PEIICHUS 3aJa4H,
KOMMEHTHPOBATh MOJIYYEHHBIN pe3yJbTar;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMON TEMBHI,
npoOJeMBbl, pemaeMol 3a7add, BHICKAa3bIBaTh WJICH, HAICIICHHBIE Ha TMOUCK
pellIeHUs, COMOCTAaBISATh CBOM CYXICHHUS C CYXXJICHUSMHU JIPYyTMX YYaCTHHUKOB
Jyajgora, oOHAapyXUBaTh pa3linunie M CXOJICTBO TO3UIIMH, B KOPPEKTHOH (opme
dbopMyIMpOBaTH Pa3HOTJIACHS, CBOM BO3PAXKEHUSI;

NPEACTABIATh PE3YIbTATHl PEUICHUS 3a/1aud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHHUS € Y4ETOM 3ajaad
MIPE3CHTAIIMN U OCOOCHHOCTEHN ayJIUTOPHH.

PerynsiTuBHbIEe YHUBepPCcAJIbHbIE YUeOHbIe 1eHCTBUSA
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3aa4d, BEIOMpPATh CIIOCO0 pelieHus ¢
y4E€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C YYETOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENbHON  pedJeKcuu KaKk  OCO3HaHUS
COBEPILIAEMbIX JACHUCTBUN U MBICIUTENbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CaMOKOHTPOJISI TIpollecca W pe3yJibTaTa peleHUs
MaTEeMaTHUYECKOM 3aJ1auu;

MPEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYThH MIPHU PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OMIMOOK, BBISBJICHHBIX TPYAHOCTCH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA [IETU U YCIOBUSAM, OOBSICHATH TPUYUHBI
JOCTIKEHUSI WIIM HEIOCTUKEHUSI PE3yJIbTaTOB JCSITEIBHOCTH, HAXOJIUTh OIINOKY,
JIaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1€AATEJbHOCTD:

MOHUMATh M HCIOJIh30BAaTh MPEUMYIIECTBA KOMAaHAHOW W WHAWBUIYATLHON
paboThl TpU pEHIeHUH Y4YeOHBIX 3aJady, MPUHUMATh I1I€Jb COBMECTHOMU
NeSATEeNbHOCTH, TJIAHUPOBATh OPTaHM3ALMI0 COBMECTHOW pabOThl, pacmpenessiTh
BUJIbI palboOT, JOroBapuBaThCs, OOCYXKIaTh TMPOIECC U pe3yabTaT paloThI,
000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPyNMNoOBBIX Gopmax paboTel (0OCyx)aeHUs, OOMEH MHEHUI,
«MO3TOBbIE IITYPMbl» M HHbBIE), BBIIOJHATH CBOK YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KauyeCcTBO CBOErO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOICHCTBHUSI.

HPEIMETHBIE PE3YJ/IbTATDI

K koHniy 10 kiacca oOydJaromuiicss HQy4YuTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU MOHSTUSMH CTEPEOMETPUU TIPU
pELIEHUH 3a/1a4 U MPOBEICHUN MATEMAaTUYECKUX PACCYKIACHUN;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX MPHU pPEUICHUU
reOMETPUYECKHUX 3a]1ay;

e KJaccU(PUIMPOBATH B3aMMHOE PACIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSIMU, CBSI3aHHBIMH C yrjamMud B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAY NPSIMON U
IJI0CKOCTBIO;

e CBOOOJHO OTMEPUPOBATH MOHATUSIMU, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (IIpU3Ma,
nupamMua, TpsIMOYTOJIbHBIN Mapaienenunes, Kyo);

e KiJaccupuIUMpOBaTH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS  JIs
KJaccuukanum;

e CBOOOJHO OMNEPUPOBATH TOHATHUSMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB TUIOCKOCTBIO;

e BBIMNOJIHATH napa’suiesibHOE, [EHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TUIOCKOCTH, BBIIOITHATH M300paxeHus: Guryp
Ha IIOCKOCTH;

e CTPOUTHb CEYEHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJIHSIThH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYP:
BUJI CBEPXY, COOKY, CHH3Y;

e BBIUHCIATH IUIOMIAAM  [OBEPXHOCTEH  MHOTOIPAaHHUKOB  (IIpU3Ma,
nupamMua), TeOMETPUUECKUX TeJ C IPUMEHEHUEM (popMyII;

e CBOOOJIHO ONEPUPOBATH MOHITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, ILEHTP, OCh M IUIOCKOCTh CHMMETPHUU
buryper;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAWHATaM B MPOCTPAHCTBE;

e BBINOJIHITH JICUCTBUSA HAJl BEKTOPAMHU,

e pelarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMaTUYECKUX OTHOIIEHUN U
HaxO0XJICHUE TE€OMETPUUYECKUX BEJIUYUH, MPUMEHSS H3BECTHBIE METOBI
IPU PEIICHUH MaTeMaTUYeCKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH,;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKHX 3a]1a4;

e W3BJICKaTh, MPeOOpa3OBbIBAaTh U HMHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTrypax, MPEACTaBICHHYIO Ha
yepTekax U pUCYHKaX;

e TMPUMEHATH I[OJYYECHHBbIE 3HAHUSA HA TNPAKTUKE: CpaBHUBaTh U
aHAJIM3UPOBATh pealbHbIE CUTyallUU, MPUMEHSATh MU3YYEHHBIC TMOHATHUS B
npolecce IMOUCKAa pEelIeHUs MaTeMaTH4YeCKd CPOpMYJIUPOBAHHOU
npoOIeMbl, MOJAEIUPOBATh peajbHbIE CUTyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIEI0BATh MMOCTPOEHHBIE MOJEIH C UCIOJIb30BAaHUEM I€OMETPUUYECKHUX
MOHSATUM W TEOpeM, ammapara aiareOpbl, pellath MPaKTUYECKHUE 3aJayH,
CBSI3aHHBIE C HAXOXJECHUEM F€OMETPUUYECKUX BEIUYUH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX JTamaxX Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHIA.

K koniy 11 kiacca oOyyaromuiicss HQy4YuTCs:



CBOOOJITHO OIEPUPOBATH TOHATUSAMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIIOCOObBI
MOJIyYEeHHUS;

ONEPUPOBATH MOHSITUAMHU, CBI3aHHBIMU C TE€JIAMH BPAILCHUS: [IUIUHIPOM,
KOHYCOM, cepoii U 1mapom;

pacno3HaBaTh Teda BpauleHus (UMIUMHApP, KOHYC, cdepa U IIap) u
OOBSACHATH CITOCOOBI MOJIYYEHUS TEJ BPaLEHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE pacofiokeHue chepsl U IIOCKOCTH;
BBIYUCIISATh BEIMYUHBI 3JIEMEHTOB MHOTOIPAHHUKOB M Tl BpallCHUs,
00BEMBI U TUIONIAJM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalleHHS,
F€OMETPUYECKUX TEJl ¢ MPUMEHEHUEM (opmyIT;

CBOOOJHO ONEpPUPOBATH MOHATHUAMHM, CBA3AHHBIMU C KOMOWHAIMSAMU TeEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy U
OMMCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS] B MHOTOIPAHHUK WJIU TEJIO
BpAaIlCHMUS;

BBIYKCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMuU
ITOJTOOHBIX TEJI;

n300pakaTh u3y4yaemble (UTYpbI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU U3 PUCYHKOB NPOCTHIX O0OBEMHBIX (DUTYp: BUJA CBEPXY, COOKY,
CHU3Y, CTPOUTH CEYEHUS TEJ BpaLECHUS;

U3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (uUrypax, MpeACTaBICHHYI0 Ha
YepTeKax U pUCYHKAX;

cBOOOJHO ONEPUPOBATH MOHATHUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATh ONEPALMU HAJl BEKTOPAMU;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT;
penaTb reOMETPUUECKHUE 3a7a4d Ha BBIYHMCIECHUE YIIIOB MEXKY MPSIMbIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHHUA OT TOYKH JI0 IUJIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/IA NPU PELICHUY;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU, CBA3AHHBIMU C JABUKECHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHU;

BBITIOJIHATh HW300paX€HUsST MHOTOTPAaHHUKOB W TEJ BpaleHUs MpHU
[apajyIeJIbHOM  IIEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETpPHH, [IPU [TOBOPOTE BOKPYT MPSIMOH, peoOpa3oBaHus MO100US;
CTPOUTH CEUYEHUS] MHOTOIPAHHUKOB W TE€J BpAIICHUS: CEYEHUs LIWIUHIpa
(mapaJienbHO U NEPHEHIUKYJIIIPHO OCH), CEUCHUS KOHYca (TapauielibHbIe
OCHOBAHUIO U MPOXOSIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJb30BaTh METOABl TOCTPOCHHSI CEUYEHHUI: METOJA CJIENOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ NEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKACHUS;

OPUMEHATh TreoMeTpuueckre (akTbl ISl PEIICHHUs] CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIaraIIuX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJlaHbl B SBHOM U HEABHOU Popme;

peumars 3aJa4d Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUW W
Hax0XJICHUE T'€OMETPUUYECKUX BEIINYUH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a7aY;

IIPUMEHATh  [OJYYEHHbIE  3HAHUA  HA  IPAKTHKE:  CpPaBHUBATh,
aHAJIM3HUPOBATh U OLICHUBATH PEAIbHbIE CUTYAllUH, IPUMEHATh U3YUYEHHbIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B MPOLECCE TMOUCKA PELICHUS
MaTeMaTU4ecku  CHOpMYyIUpPOBAaHHOW  MPOOJIEMBI,  MOACIUPOBATH
peaIbHbIE CUTyallUH Ha SI3bIKE T'€OMETPUM, HCCIIENOBATHh ITOCTPOCHHBIE
MOJENN C UCIOJIb30BAHUEM T€OMETPUYECKHX TOHATHUA U TEOPEM,
anmapara anreOpbl, pelaTh MPaKTHYECKUE 3aJaud, CBSA3aHHBIE C
HaXO0XJCHUEM T€OMETPUUECKUX BEJINYNH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM YacTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHMe pa3ieioB U TeM (undposbie)
n/n MPOrpaMMBsl Bcero Kontponuer TpakTiyecku o0pa3oBaTe/ibHbIC
e padoThl e padoThbl pecypeb
1 BBenenue B crepeoMeTpuUIo 23 1
) B3anmMHoe pacnionioskeHue npsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanenbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHIMKYIAPHOCTD NPSMBIX U )5
IUIOCKOCTEH B POCTPAHCTBE
5 VYTl U paccTOAHUS 16 1
6 MHororpaHHuku 7 1
7 Bexkrops! B IpocTpaHcTBE 12
g [ToBTOpenue, 0600IIEHNE U CUCTEMATU3ALUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




11 KITACC

KoanuecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Ne i/
2 NMPorpamMMbl Bcero KonTpoinuer HpakTuiecku o0pa3oBaTe/bHbIE
e padoThbl e padoThI pecypebi
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHme, 0600IIEHNE U 15 |
CUCTeMaTHU3alHsl 3HAHHUH
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomany noBepxXHOCTH U 0OBEMBI 9 |
KPYTJBIX TEJ
6 JBrkeHuUs 5 1
7 [ToBTOpEeHmE, 0000IIEHNE U 17 )
CUCTeMaTHU3alMsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 102 g 0

I[TPOTPAMME







IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHubl
e padoThl

IIpakTHyeckn
e padoThl

JlaTa
H3YYeHH
|

DJIEKTPOHHbBIE
nudposbie
o0pa3oBaTeJIbHbI
e pecypchl

OcHoBHbIE TIpaBHIa N300paKEHUS Ha
PUCYHKE IIJIOCKOCTH, MapauiesIbHbIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[lonsATus crepeoMeTpun: TOUKa, Mpsimasi,
IUIOCKOCTB, MMPOCTPAaHCTBO. OCHOBHBIE
npaBuiia U300pakeHUs Ha PUCYHKE
TUTOCKOCTH, MapaJuIEIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsATHA: nEepecekarouecs MI0CKOCTH,
nepeceKaroImecs npsmas v MioCKOCTh;
HOJIyTIPOCTPAHCTBO

[TonsTHs: mepecekaromyecs IIOCKOCTH,
NepeceKaroIrecs npsimasi ¥ IIOCKOCTb;
HOJIyIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, H300pakeHne
IPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB




AKCHOMBEI CTCPCOMECTPHH U IICPBLIC
CIICACTBHUA U3 HUX

AKCHOMBEI CTCPCOMETPHUH U IICPBLIC
CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE
ciencteus u3 HUX. CrocoObl 3a1anus
IPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O603HaueHus NPSIMbIX U IIOCKOCTEHN

10

N3006paxkenue ceuenuil nupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pébpa. N3o0paxeHue nepecedeHmst
MOJTyYEHHBIX TIOCKOCTEH.
PackpaimBanye moCTpOSCHHBIX CEUEHUI
Pa3sHbIMH IBETAMU

11

N3o06pakenue cedeHnit mupamMmuibl, Kyoa u
HPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 uxX
pébpa. N3o0paxenue nepeceyeHus
MOJIYYEHHBIX IIIIOCKOCTEM.
PackpammBanue NoCTpOCHHBIX CEUCHUI
pa3HbIMU LIBETAMU

12

N300pakeHue ceyeHuil nupamusl, Kyoa u
HPU3MBI, KOTOPbIE IPOXOAT Yepe3 UxX
pébpa. M3o0pakeHue nepeceyeHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBaHue NOCTPOEHHBIX CEYEHUN
Pa3HbIMH LIBETAMU

13

N306paxkenue ceuenuii nupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX




pE&opa. N3o0pakeHune nepeceueHus
HOJYYEHHBIX TJIOCKOCTEH.
PackpammBaHue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

14

MerTton cie1oB 1715 HOCTPOEHUS CEUEHUI

15

MeTton cie10B 1151 TOCTPOEHUS CEUEHUH.

CBolicTBa nIepeceyeHui NpsIMbIX U
IUIOCKOCTEN

16

MeTton crieioB 1Sl TOCTPOEHUS CEUECHUH.

CBolicTBa IepecevYeHH NMPSAMBIX U
IUIOCKOCTEHN

17

[TocTpoeHue ceueHuii B mupamu/e, Kyoe
o TpéM ToukaM Ha pébpax. Co3ganue
BBIHOCHBIX YEPTEKEN U 3aIIUCh [IaroB
MIOCTPOCHUS

18

[Toctpoenue cedenuii B mupamuze, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alUCh I1aroB
ITOCTPOECHUS

19

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha pébpax. Co3ganue
BBIHOCHBIX YEpPTEXKEH U 3alHCh [11aroB
MOCTPOEHUSA

20

[TocTpoenue ceuenuii B mupamuze, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEU U 3alIUCh L1aroB
IIOCTPOEHUSA




21

[ToBTOpenue mnanumetpuu: Teopema o
PONOPLUOHATBHBIX 0Tpe3kax. [Tomobue
TPEYTroJIbHUKOB

22

HOBTOpCHI/IC MJIAHUMCTPHU: TeopeMa
Menenas. PacueTsl B CEUCHUSAX Ha
BBIHOCHBIX YCPTCIKAX. I/ICTOpI/Iﬂ Pa3sBUTUA
INTAaHUMETPHUU U CTEPCOMETPUA

23

KontponbHas padota "AKCHOMBI
crepeoMetrpun. Ceuenus"

24

B3anMHOe pacnoniokeHue NpsiMbIX B
npocTtpaHcTBe. CKpelrBaronmecs
npsimbie. [Ipu3Haky cKpenuBaoIuXxcs
npsimbIx. [lapannenbHble npsMele B
IIPOCTPAHCTBE

25

Teopema o CylECTBOBaHUM U
€JUHCTBEHHOCTH IIPSIMOM NapalIeIbHOU
JTAaHHOW MPSIMOM, IPOXOIALIEH Yepes
TOUYKY IIPOCTPAHCTBA U HE JiexKallel Ha
JIaHHOU mpsiMoit. JlemMa o mepeceueHnun
napajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapanmnensHOCTh Tpex NpsMbIX. Teopema
0 TpEX mapaJuleNbHBIX IpAMbIX. Teopema o
CKPELIMBAIOIINXCS MPAMbBIX

27

[TapannenbHOE IPOEKTUPOBAHUE.
OcHoBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢Guryp B napauenbHON IpOeKUUn




28

IleHnTpanbHas mpoekIus. YToI C
COHAIIPABJIICHHBIMU CTOPOHAMHU. YTOJI
MEKy IIPSMBIMHU

29

3aauM Ha JOKa3aTeNbCTBO U
UCCJICIOBAHKE, CBA3AHHBIE C
PAaCIIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[TonATHA: MapamIebHOCTD NPSAMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapaJUIEIbHOCTH NPSIMOU U IJIOCKOCTH.
ColicTBa napajuieIbHOCTH MPSMOU U
IJIOCKOCTH

31

['eomeTprueckne 3ajauy Ha BEIYUCIICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
[apaJUIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoeHune ceuenust, MPOXOISIIETO YEPES
JaHHYIO IPSAMYIO Ha YEPTEXKE U
MapajuieIbHOTO Ipyrou npsamoil. Pacuér
OTHOILUEHUH

33

[TapannenpHast mpoeKLKs, IPUMEHEHUE
JUISL IOCTPOCHHS ceueHul Ky0a u
napauenenunena. Ceoncraa
napajiejaenunesa u Npu3Mbl

34

[TapamnensHble uiockocTy. IIpusHaku
[apaJUIEJIbHOCTH JIBYX IUIOCKOCTEH

35

TeopeMa 0 MapaJuUICIIbHOCTHU U
CAWMHCTBCHHOCTH ITIJIOCKOCTH, HpOXOI[)IH.[GfI




4Yepe3 TOYKY, HC IIPUHAATICIKAIIY IO JAHHOM
IUJIOCKOCTHU U CIIEJICTBUS U3 HEE

36

CaolicTBa napayuIeIbHBIX IUIOCKOCTEN: O
NapajuIeIbHOCTH MIPSIMBIX MEPECEUECHUS
IIpH [EPECEUECHUHN IBYX ITapallJIEIbHBIX
IJIOCKOCTEN TPEThen

37

CaolicTBa napauieIbHbIX MIOCKOCTEN: 00
OTpE3Kax NapajuICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEXAY MapajlieIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHUH IPAMOii ¢
JBYMs apajlyIeNIbHbIMU TIOCKOCTSIMU

38

[ToBTopenue: Teopema Iudaropa Ha
MJIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a U PSIMOYTOJILHOTO
napaJenenumnena

41

Brruncienue UIMH OTPE3KOB B KyOe 1
IPSIMOYTOJIBHOM Tapajuleenune e

42

[leprieHAUKYIAPHOCTD NPSMOU U
mockocty. [Ipu3nak
NEePNEHANKYISIPHOCTH IPSIMOH U
IUIOCKOCTH

43

[lepnieH UKy IAPHOCTH NPSAMOU U
mockoctu. [Ipu3nak
NEPIEHIUKYIJIAPHOCTH IPSIMOU U
IIJIOCKOCTH




TeopeMa 0 CyIIECTBOBAHUU U
CANMHCTBCHHOCTH HpﬂMOfI, npoxonﬂmeﬁ

44
yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYJISIPHON K MJIOCKOCTU

45 [TnockocTy U nepHeHANKYISPHBIE UM
npsIMbIE B MHOTOTpaHHHUKaX

46 [InockocTy U epneHANKYISIPHBIE UM
npsIMbIE B MHOTOTpaHHHKaX
[lepnenuKymsip U HAKJIOHHAS.

47 [TocTpoeHne neprneHAUKyIsApa U3 TOYKU
Ha NpSIMYIO
[leprieHuKyIAp U HAKIOHHASL.

48 [TocTpoeHue nepneHAuKyJsApa u3 TOUKU
Ha MPSMYIO

49 Teopema o Tpéx nmeprneHAuKyIsipax
(npsimast u oOpaTHast)

50 Teopema o Tpéx meprneHAuKyIsIpax
(mpsimast 1 oOpaTHast)

51 YTroa Mexay CKpelMBaroMMHCS
IPSMBIMH
[Touck neprneHAuKYISIPHBIX MPSIMBIX C

52 MIOMOIIBIO IEPIICHANKYIAPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [Moctpoenue ceuenuii Kyba, mpU3MBI,

IIPaBUIIBHOM MUPAMUJIBI C IOMOLIBIO




OpTOFOHaJIBHOﬁ IMPOCKIHH

55

[TocTpoenue ceueHuii Kyba, IpU3MBI,
MPAaBUJIBHOM MUPAMUBI C TIOMOIIBIO
OPTOTOHAJILHOMN MPOEKIINU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEINBHO MIockocTu. Ilnockoctn
CUMMETpPUI B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepnesauKyIsIpHOCTH IPAMON U
IJIOCKOCTH KakK CII€JCTBUE CUMMETPUN

58

[IpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOSHUN OT TOYKH JI0 IUIOCKOCTH

59

[IpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOSHUN OT TOYKH J0 IUIOCKOCTH

60

CrniocoObl OIyCTUTh NEPIIEHINKYIAPHI:
CUMMETPHsL, CABUT TOYKH 110
napasuiebHON IpsSMOi

61

Casur 1o HenapasuieJbHON MPSMOH,
U3MEHEHHUE PaCCTOSTHUMA

62

KoHTponbHas padota "B3anmuoe
pPacIoIOKEHUE NPSIMBIX U MJIIOCKOCTEN B
npocTpascTse”

63

[ToBTOpEHuE: yron Mex1y NpsIMbIMH Ha
IUIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBLHOM TPEYIOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YyrOI MEKITY




CKPELMBAIOIIUMUCS NPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMCTpI/I‘IeCKI/IC MCTOAbI BEIYMCIICHUA
yriia MCKIy NpsAMbIMU B MHOT'OI'paHHUKAX

66

JIByrpanssiii yroa. CBOMCTBO TMHEWHBIX
YIJIOB ABYTPAHHOI'O yria

67

[leprieHAUKYISIpHBIE INIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepnesaAuKyISIpHOCTH
IUIOCKOCTEM; TEOpeEMa O MPAMOU
IIepeceyeHus JIByX INIOCKOCTEH
NEePHIEHIUKYJISAPHBIX TPEThEH MI0CKOCTH

69

[IpssMOYyTONBHBIN MapasuIesenuIeT; Kyo;
U3MEpEHHs], CBOMCTBA MPSIMOYTOJILHOTO
napajuiejaenumnena

70

TeopeMa 0 JuaroHaljiv npsMoyroJibHOTO
Mapajjejacnuiicqa u CJICACTBUC U3 Heé

71

CTepeOMeTpI/I‘-ICCKI/Ie " NPUKITaIHBIC
3aaa4M, CBA3aHHBIC CO B3aMMHBIM
PACIOJOKCHUEM MTPAMBIX U IIIOCKOCTHU

72

[ToBTOpEeHUE: CKpeUTUBAIOIINECS IPSIMBIE,
napajuieJbHbIe TNIOCKOCTH B CTaHAPTHBIX
MHOTOTPaHHHKAX

73

[Tapa napannenbHbIX JIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPSIMbIX, PACCTOSHUE
MEXy CKPEIIUBAIOIIUMUCS IPSIMBIMU B




IMPOCTBIX CUTyallUAX

PaccTossHue oT TOUKH J0 IINIOCKOCTH,

74
paccTostHUE OT MPSMOM J0 MIIOCKOCTH
Brruncnenue paccTosHUN MEXIY

75 CKPEILMBAIOLIUMHUCS IPSIMBIMH C
MOMOILBIO TIEPIIEHAUKYJIIPHOMN TIOCKOCTH
TpéXrpaHHblid yroj, HEPaBEHCTBA I

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIia

77 DNeMeHTHI C(hepUIECKON TeOMETPHUH:
reojie3NUecKre JUHUN Ha 3eMie

73 KonTponbhas pabora "Yriibl u
paccrosaHus"

79 Cucremaru3zanus 3HaHUM "MHOTrOrpaHHUK
U €ro 3JIeMeHTHI"

20 [Mupamuaa. Buasl nupamua. [lpaBunsHas
nvpamua

81 [Tpusma. [Ipsmasi 1 HaKJTOHHAS TPU3MBI.
[IpaBunbpHas npuszma

%) [Ipssmoint mapannenenurnen,
IPSIMOYTOJIBHBIN Mapaienenurnes, Kyo

23 Brinykiibie MHOrorpannuku. Teopema
Oiinepa

84 Brinykiibie MHOrorpannuku. Teopema

Olinepa. [IpaBuibHbIE U NOTYNPaBUIIbHBIE




MHOI'OI'paHHHUKH

85 KoHnTponbHas pabora "MHororpaHHuKU" 1
26 [TonsiTve BeKTOpa Ha IJIOCKOCTH U B 1
MPOCTPAHCTBE
87 CymMma BEKTOpPOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBuio mapannenenunena 1
90 YMHOXEHHE BEKTOpA Ha YKCIIO |
Pasznosxenue BekTopa 1o 6a3ucy Tpéx
91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1
IUIOCKOCTH
92 CxansapHoe Mpou3BeIeHUE 1
93 Brruncnenue yria Mex;1y BEeKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiinue 3aa4u ¢ BEKTOpaMu 1
95 [Ipocreiiiue 3aa4u ¢ BEKTOpaMu 1
96 [Ipocreiiue 3a7a4u ¢ BEKTOpaMU 1
97 [Ipocreiinue 3a1a4u ¢ BEKTOpaMU |
98 O0001IeHne U cUCTEMATU3aIMs 3HAHUHA 1
99 O00011eHre U CUCTEMATU3AINS 3HAHUHA 1
100 Wrorosas koHTposibHasA paboTa 1
101 Hrorosas kKoHTpOJIbHAS paboTa 1
102 O0o01IeHre U CUCTeMAaTH3aIHs 3HAHHIA 1
OBUIEE KOJIMYECTBO YACOB I10 102




I[TPOTPAMME




11 KITACC

KoanuectBo yacos i JIeKTPOHHbIE
ara
e Tema ypoka K I HU3y4YeHH wHppoBLIe
HTPOJIbHBI AKTHYECKH
n/n Bcero OHTPO p ec o0pa3oBaTe/bHbI
a00ThI a00ThI i
e pabo e pado e pecypes
| [ToBTOpenue Tembl "KoopanHaTel BEKTOpa |
Ha IJIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue TemMbl "CkansipHoe |
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Brruncinenue yria |
MEXJly BEKTOpaMHU B IPOCTpaHCcTBE"
4 [ToBTOpEHue Temsl "YpaBHEHHE IPAMOI, 1
IPOXOJAIIEH Yepe3 1B TOUKH"
5 YpaBHEHHE IOCKOCTH, HOPMAaJb, 1
YpaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
YpaBHEHHUE IUIOCKOCTH B OTPE3KaxX
7 BekTopHoe npousseneHne 1
g JIuneliHbIe HEPABEHCTBA, JIMHENHOE 1
IpOrpaMMHUPOBAHUE
9 JInneliHbIe HEPABEHCTBA, JIMHENHOE 1
IpPOrpaMMHUPOBAHNE
10 AHanUTHYECKHEe METO/Ibl pacuéra yria |

MCXKAY NPSAMBIMHA B MHOT'OT'PAaHHUKAX

11




AHanuTH4eckne MCTOBI pacqéTa yria
MCKAY MIOCKOCTSAMU B MHOT'OI'PAHHHUKAX

dopmyia pacCTOSHUS OT TOUKH JI0

12
MJIOCKOCTH B KOOPJMHATAX

13 HaxoxxneHnue paccTossHUN OT TOUYKHU J0
TUTOCKOCTH B KyOe

14 Haxoxnenue paccTossHUN OT TOYKHU 10
MJIOCKOCTH B MPABUJILHOM MUPAMHU/JIE

15 KonTtponbHast pabora "AHanuruueckas
reoMeTpus"

16 CeueHnst MHOTOTPAHHUKOB: CTaHIapTHBIE
MHOTOT'PaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHnst MHOTOTPAHHUKOB: CTaH/IapTHBIE

18 MJIOCKOCTH, TIEPeCceUeHUs MPSMBIX U
IJIOCKOCTEMN

19 [TapannensHble MPSIMBIC U TITIOCKOCTH:
napajieIbHbIE CEUYECHHUS

20 [TapamienpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIECHUI
[TapamienpHble NpsIMBbIE U MIJIOCKOCTH:

21 YIJIbI MEXKTY CKPEIIUBAIOITAMUCS
PSIMBIMU
[lepnenaukynsipHbIe MPSAMBIE U

22 MJIOCKOCTH: CTaHIAPTHBIE Mapbl

NEPHEHANKYIISIPHBIX IUIOCKOCTEN U




MMpAMBIX, CAMMCTPUKU MHOI'OI'PAHHHUKOB

23

[leprnieHauKyIsIpHBIE IPSIMBIE U
TUIOCKOCTH: TEOpeMa O Tpex
MEPICHIUKYIIpaxX

24

[leprienauKyIsipHBIE TIPSIMBIE U
IUIOCKOCTH: BBIYMCIIEHUS JUIMH B
MHOTOTpaHHHKaX

25

[ToBTOpenue: miomanu
MHOTOYTOJBHUKOB, (POPMYJIBI AJIs
TJIOMIAJIEH, COOOPaKEHMSI TIOT00MS

26

[ToBTOpEHME: IUIOMIAAN
MHOTOYTOJBHUKOB, (POPMYJIBI AJIs
TJI0MAEH, COOOPaKEHHSI TIOT0OMS

27

[ToBTOpEHUE: MIIOIIA TN
MHOT'OYTOJILHUKOB, (DOPMYJIbI JIJIs
IomIaiel, cooopaxeHust moaoous

28

[Tnomaau cedeHuit MHOTOTPaHHUKOB:
IUTOINA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaXKECHHUSI TOA00MS

29

[lnomanu ceyeHnit MHOIrOTPaHHHUKOB:
TJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPAKEHHSI TIOT00MS

30

KonTponsnas padora "IloBropenue:
MHOI'OTrpaHHUKH, CCUHCHUSA
MHOTOTPaHHUKOB"

31

O06BEM Tema. O0BeM PSIMOYTOJIBHOTO
napaiesienumne1a




32

3anaun 00 yaBOCHUHU Ky0Oa, O KBaJpaType
Ky0a; 0 TPUCEKIUH yIia

33

CrepeomeTpHyecKue 3a/1a4l, CBSI3aHHbIE C
00BEMOM MPSAMOYTOJILHOTO
napajuiejenumne1a

34

[Ipuxnaguelie 3a1a4n, CB3aHHBIE C
BBIYHUCIICHHEM 00BbEMA IPSIMOYTOJIBHOTO
napajuiesenumnena

35

O0bEM IpsIMON TPU3MBI

36

CrepeoMeTpHuecKHe 3a/1a4M, CBSI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB IPSIMOMN IPU3MBbI

37

[puknagnabie 3a1a4n, CBI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

38

Brrunciaenue 00bEMOB TE ¢ HOMOILBIO
onpenenéHHoro uaterpaina. OopEm
HAKJIOHHOM MPU3MBI

39

Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéuHoro uaterpaina. OopEm
UpPaMHUIBI

40

dopmyna 00bEMa MUPaAMUIBL.
OTtHoleHne 00HEMOB MTUPAMH/L C OOIIIHM
yII0M

41

®opmyna 00bEMa TUPAMUJIBI.
OTtHouieHne 00BEMOB TUPaAMUJ C OOIIUM
YTJIOM

42

CrepeoMeTpHruecKHe 3a/1a4M, CBSI3aHHbIE C




00BEMaMU HAKIIOHHOM MPU3MBI

CTepeOMeTpI/I‘ICCKI/IC 3aJa4yu, CBA3aHHBIC C

43 .
o0BEMamMu HpaMUIbI
[Tpuknagaeie 3agaun 1o Teme "OO0bEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
MIPU3MBbI

45 [Ipuknanneie 3axauu 1o Teme "OO0bEMBI
Ten", CBsI3aHHbBIE C O0BEMOM TUPAMUIBI

46 [Ipumenenne 06bEMOB. Brruncnenue
pacCTOSHUA 10 TUNIOCKOCTH

47 KonTtponsHas padora "O0bEM
MHOTOrpaHHHKA"
Hunuuapudeckas MOBEPXHOCTb,

48 00pa3yroIue MIIHHIPUICCKON
MMOBEPXHOCTHU

49 Humuaap. [IpssMoi kpyroBod HUIMHAP.
[1momaas MOBEpXHOCTH LMJIUHPA

50 KoHnueckast moBepXHOCTh, 00Opa3yromue
KOHM4YECKOU nmoBepxHoctu. Konyc

51 CedeHue KOHyca MI0CKOCTHIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

5 VYceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnomaas OOKOBOI MOBEPXHOCTU U




MOJHOM IIOBCPXHOCTHU KOHYCa

CTCpCOMCTpI/I‘ICCKI/IC 3aJa4M Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOECHHUEM CEYEHMH HUIMHJPA, KOHYCa
CrepeoMeTrpuueckue 3a1a4u Ha

56 JIOKa3aTelIbCTBO M BEIYHCIICHUE,
IIOCTPOCHHUEM CEUEHMH HUIMH]pA, KOHYCa

57 [Ipuknansele 3a1auu, CBsI3aHHBIE C
TATUHAPOM

58 [Ipuknansble 3a1auu, CBsI3aHHBIE C
TAIUHAPOM

59 Cdepa u map
[Iepeceuenue cdepsl u mapa ¢

60 iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By u n3o0paxkenue mapa
[Tepeceuenue cdepsl u mapa c

61 miockocThio. Kacanwue mapa u cdepsl
IUIOCKOCTHIO. By v n3o0paxkenue mapa

6 VYpasuenue chepsl. [lnomans chepsl u e€
yacTeu

63 Cummerpus cdepsl u mapa
CrepeoMeTpHuueckue 3a1a4u Ha

64 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO Cepoii U mapom,
MIOCTPOECHUEM UX CEYEHUM MJIOCKOCTBIO

65 CrepeoMeTpuiecKue 3a/1auu Ha




JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO C(Eepol U IMapoM,
MOCTPOEHUEM UX CEUEHHH MIOCKOCTHIO

HpI/IKJIa,[[HLIe 3aaa4u, CBA3aHHBIC CO

66 .
cdepoii u mapom
[ToBTOpEeHUE: OKPYKHOCTH HA TIOCKOCTH,

67 BBIYHUCIICHHS B OKPY>KHOCTH,
CTaHJapTHBIE TO100US

68 Paznuunble KOMOMHALIMK TEJ BPAICHUS U
MHOTOTPAaHHUKOB

69 3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

70 3agaum o Teme ""Tena u TOBEpXHOCTH
BpaiieHus"

71 Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

7 O0BeéM munuHApa. Teopema 06 00BEME
MPSAMOTO ITWIMHAPA
Brruncienue 00EMOB TET ¢ TOMOIIBIO

73 ornpenenéHHoro uHTerpaita. OobEm
KOHyca

74 Inomaau 6OKOBOM M MOJHOM
MOBEPXHOCTH KOHYyCa
CrepeomMeTpuuecKue 3a/1auu, CBA3aHHBIE C

75 BBIYHCIICHHEM 00bEMOB IIWIIHHIPA,

KOHYyca




76

[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI U
IJI0ILA M TOBEpXHOCTEN Ten"

71

OOBEM 1mIapa 1 MIapoBOro CEKTOpa.
Teopema 06 06b&me mapa. [Inomans
cdepsl. CTepeoMeTpUUecKHe 3a1auH,
CBsI3aHHBIE C BEIYHCIECHHEM 00BEMOB
mapa, IapoBOro CerMeHTa M MapoBOrO
ceKkTopa

78

[Tpuknagasie 3agaun 1o Teme "OO0bEMBI
Ten", CBsI3aHHbBIE C 00BEMOM I1apa u
wiomaapio ceprl. COOTHOIICHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMHU
MOTOOHBIX TEJ

79

[TooOHBIE TENa B MPOCTPAHCTBE.
N3menenne 06bEMa ipu o 100UH.
CrepeoMeTprYeCKHe 3a/1a49M, CBSI3aHHBIC C
BBIYHUCIICHHEM 00BEMOB TEI U TIIOMAIEH
MTOBEPXHOCTEN

80

KonTtponbnas pabora "[lnomann
MOBEPXHOCTH U 00BEMBI KPYIIIBIX T

81

JBuxenus npoctpancTBa. OToOpakeHus.
JIBmwxeHus u paBeHCTBO puryp. Obmue
CBOMCTBA JBH)KECHUI

82

Buapl nBukeHnil: napauiebHbI
IIEPEHOC, LEHTPAJIbHASI CUMMETPUS,
3epKaJibHasi CAMMETPHUS, IOBOPOT BOKPYT
IpPsAMOi




83

[IpeoOpazoBanus nomoowus. [Ipsmas u
cdepa Ditnepa

84

FGOMeTpI/I‘IeCKI/Ie 3ala41 Ha IIPUMCHCHUC
JABHXXCHUA

85

KontponbHas pabora "BekTops! B
npocTpaHcTse”

86

Ob6o6maromee noroperue 11 nonstuii u
MeTOoJI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEeMAaTH3aIlis 3HAHHUH:
"[TapamieTbHOCTE MPSIMBIX U MIJIOCKOCTEMN
B MpocTpaHcTae"

87

O6o06matomee nmoBropeHue 11 moHsATHI 1
MEeTOJI0B Kypca reomeTpun 10—-11
KJIACCOB, CUCTEMATH3aIl1sl 3HAHUI:
"BekTopsl B IpocTpaHcTBe”

88

Ob6o6maromee noproperue 11 nonstuii u
MeTOoJI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEeMAaTH3aIlis 3HAHHUHN:
"BexTops! B mpocTpaHcTee”

89

O6o6maromiee nosropenue 11 nonsituii u
MEeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alUs 3HAHWI:
"O6beM MHOTOTpaHHUKA"

90

O6o06matomee nmoBropeHue 11 moHATHI 1
MeToA0B Kypca reometpun 1011
KJIACCOB, CUCTEMAaTH3alUsl 3HAHUM:
"O6beM MHOTOTpaHHUKA"




91

O6o06matomee nmosropeHue 11 moHATHIH 1
MeToA0B Kypca reometpun 1011
KJIaCCOB, CUCTeMaTH3allMs 3HAHUI:
"Ilnomany MoBEpXHOCTU U 0OBEMBI
KpYyIJbIX Ten"

92

O6o6maromiee nosropenue 11 nonsituii u
MEeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alUs 3HAHWI:
"ITimomraau MOBEPXHOCTH U 0OBEMBI
KpyTJbix Ten"

93

HToroBas KOHTpOsIbHas paboTta

94

HroroBast KOHTpoNbHAs paboTa

95

[ToBTOpeHME, 0000IIEHNE 1
cUCTeMaTH3allHs 3HAHUI

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAaYKU U €€ PoJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBuTHs CTEpEOMETPUM KaK
HAayKH U €€ pOJIb B pa3BUTHU
COBPEMEHHBIX NHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U € poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUHN KaK




HAYyKH U € poJib B Pa3BUTHUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBuTHs CTEpEOMETPUM KaK
HAayKH U €€ pOJIb B pa3BUTHU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Ucropus pa3BuTus CTepeoOMETpUN Kak
HAyKH U €€ poJib B pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ PoJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIAA YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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