PABOYAS ITPOT'PAMMA

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb)»

uist oOyyaromuxes 10 — 11 kmaccos



HOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBisieTcss OJHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOuiero oopa3zoBaHusl, TaK Kak 00eCleYyMBaeT BO3MOKHOCTh U3YUEHUS TUCUHUIIIINH
€CTECTBEHHO-HAYYHOM HANpPABIEHHOCTH M MPEAMETOB T'yMaHUTApHOIO LHUKIIA.
[lockonpky  jorudeckoe  MbIIUIEHHE,  (OpMUPYEeMOE€  HpU  U3Y4YEHUHU
O0Oy4aroNIMMUCS MOHATUHHBIX OCHOB N'€OMETPHUHM, MPHU J0KA3ATEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEP)KAECHUM MPU PEUICHUU F€OMETPUYECKHX
3a/a4, YMEHHME BBLIBUIATb M ONPOBEPrarb THUIIOTE3bl HEMNOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTH
(dbuznyecKkux 3aaad.

Llens ocBoeHUs1 mporpaMmMbl y4eOHOro Kypca «l'eomeTpus» Ha yriyOoJéHHOM
YpOBHE — pa3BUTHE HHIWBUIYAIBHBIX CIIOCOOHOCTEH OO0y4aroumxcs Mmpu
M3YYEHUH T€OMETPHHU, KaK COCTABJISAIONICH IpeaMeTHON obnactn «MaTtemaTuka u
uHpopMaTtuka»  4yepe3  o0ecleueHHe  BO3MOXKHOCTH  TIpUOOpeTeHHus U
UCIIOJIb30BaHUsl OoJjiee TIIyOOKMX TEOMETPUYECKMX 3HAHMM M JEeHCTBUH,
CHEeM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX JUIsl YCHEUIHOTO MPOo(hecCnOHaTbHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3a/layaMu Kypca TeOMETpUM Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacIIMpeHne MPEACTaBICHUSI 0 TEOMETPUU KAK YaCTH MUPOBOW KYJbTYpbI U
(opMupOBaHKE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOLIUM MHPOM,;

dbopMHpoOBaHUE TMPEJACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIMX MATEeMAaTHYECKMX MOJEINSX, MO3BOJISIIOUIMX ONUCHIBATH M HM3ydaTb
pa3HbIE SBJICHUS OKPYXAIOLIEro MUPa, 3HAHUE MOHATHIHOIO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHpoBaHHEe  yMEHHMS ~ BJAJE€Th  OCHOBHBIMM  MOHSTUSIMH O
MIPOCTPAHCTBEHHBIX (UIypaX M KX OCHOBHBIMU CBOWCTBAMM, 3HAHUE TEOPEM,
dbopMynl U yMeHHE MX MPHUMEHATb, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(dbopMHpoBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKaX, MOJEISIX U B peaIbHOM
MUpE MHOTOIPAHHUKM M Te€Ja BpalleHUs, KOHCTPYHPOBATh TI'€OMETPUYECKHUE
MOJIEIIN;

(dbopMupOBaHHE NMOHMMaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHUS
MaTEeMaTUYECKUX Teopui, (popMupoBaHHE MOHMMAHUS POJM AKCHOMATHUKHU MPH
IIPOBEJICHUN PACCYKIACHUN;

dbopMupoBaHHE yYMEHMS BIAJECTh METOJaMHU JO0Ka3aTebCTB U aJTOPUTMOB
pELICHUs,, YMEHUS WX IPUMEHATH, NPOBOJUTH JIOKA3aTEIbHBIE PACCYXKACHUS B
XO/I€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 3a/1ay C IPAKTUYECKUM COACPKAHUEM,



dbopMupoBaHHE TpEACTaBICHHS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IpPHU
000CHOBaHUY MAaTEMaTUYECKUX YTBEPXKICHUN U POJIM aKCUOMATHKHU B MPOBEJICHUU
JeTYKTUBHBIX PAcCyKICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE MHTEIUIEKTyaJbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaronuXxcsi, TO3HABATEILHOW aKTHBHOCTH, MCCIICIOBATEIIHCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, HUHTEpeca K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (PYHKIIMOHATBHON TPAMOTHOCTH, PEIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh MPOSIBJIECHUS TE€OMETPUYECKUX MOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX >KH3HEHHBIX CUTYaIMSIX W MPHU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJIETTUPOBAHMS pEaJbHBIX CHUTYallUid, WCCJIEIOBAHUA MOCTPOEHHBIX MOJENEH,
MHTEPHPETALUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU cOAEpKATEIbHBIMH JHHUSIMH y4eOHOTo Kypca «l eomerpusi» B
10-11 «kmaccax sBisroTca: «lIpsMble W MIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenusi», «BekTtoppl ©  KoOpAMHATHI B
MPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YTIIyOJIEHHOM ypOBHE OOy4YeHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHUSIM Yy4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  paclpeienserca He TOJbKO 10
COJIEp>KaTENbHBIM JIMHUSAM, HO U TI0 rojgam obyuenus. Coaepxxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yiibTaTaM ocBoeHus DepepanbHOil paboueit
IpOrpaMMbl, pacupeneiaEHHbIM IO TofaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCaM 00yYaronIuecs
oOpamainuch HEOAHOKPATHO. TO  TO3BOJSET OPraHU30BaTh  OBJAJICHUE
r€OMETPUYECKUMHU MOHATUSMH M HaBBIKAMU IMOCJIEI0BATEIHLHO U TTOCTYIATEIBHO, C
cOOJII0/IEHNEM MPUHIINUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPECTABICHUN 00yYarolUXCs, paCIIUpss U YIIIyOJiss
e€, 00pa3ys MPOYHbIE MHOXXECTBECHHBIE CBSI3H.

[lepexon K M3y4EHHIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garb  ycinoBus s guddepeHundanuu  00ydeHHs, TMOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTEIbHBIX MPOTpaMM, OOECHeunuTh YIIIyOJEHHOE
M3Y4YEHUE TEOMETPUH KaK COCTaBIOIIEH yueOHoro nmpeamera « MareMaTukay;

MOJIFOTOBUTH OOYYarOUIMXCA K MPOJODKEHHIO H3YyYEHUS MaTeMaTUKH C
yuétoM BbIOOpa Oynayumied mnpodeccuu, obecnieurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM ¥ npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpus» Ha yriyOJIEHHOM YpOBHE
orBosutcs 204 vaca: B 10 kmacce — 102 gaca (3 waca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJI0).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS ~ CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBo. I[loHsTHe 00 aKCMOMAaTHYECKOM TIOCTPOCHHH CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3auMHoe pacnonokeHue MpsMbIX B MPOCTPAHCTBE: IepeceKarouiuecs,
napajyielbHble W CKpeluMBarouecss npsmble. [IpU3Haku CKpeluBarOmIMXCs
npsameIX. [lapamiensHOCTh NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MapalIesIbHbIE
IpsIMbIE B IPOCTPAHCTBE, MMAPATUIEIBHOCTD TPEX MPSAMBIX, NAPAILIEIBHOCTD MPSIMOKN
U 1iockoctd. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapajUIENbHOrO MPOEKTUpOBaHUs. HM300paxeHue
buryp B mapajuienbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMUA CTOPOHAMH, YTOJ
MEXy NMpsSMBIMU B IPOCTpaHcTBE. [lapanmienbHOCTh MIOCKOCTEN: MapajuIeIbHbIE
IUIOCKOCTH, CBOMCTBa napajyieIbHbIX IUIOCKOCTEH. [Ipocretimue
MPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpa’Ap, MapaulesieuIie],
MOCTPOECHUE CEUCHUU.

IlepneHANKYIJISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIEHAUKYIISIPHBIC IIPSMBIE B
OPOCTPAHCTBE, MpsSMbIE MapaiebHble W MEepPHeHIUKYJSpHbIE K TUIOCKOCTH,
MPU3HAK NEPHEHAUKYJIAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MpsIMOu

MEePIEHIUKYJIIPHON IJIOCKOCTH. OpToronaiasHOE MPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 0  IUIOCKOCTH,  TpOeKuuss  (GUTypbl  Ha  IIJIOCKOCTb.

IleprieHIUKYISIPHOCTh  IUIOCKOCTEW: NPHU3HAK  IEPIEHIUKYJSIPHOCTH  JIBYX
IockocTer. Teopema o TpEX MepHEeHIUKYIspax.

YTIiael B NPOCTPAHCTBE: YroJl MEXKAY IPSMOW U IJIOCKOCTBIO, JIBYTDAHHBIN
yIoJI, JIMNHEMHBIA yTOJl IBYTPAHHOTO yria. TpEXrpaHHBIM U MHOTOTPAHHBIE YIJIBI.
CBoiiCTBa IUIOCKHMX YIJIOB MHOrorpaHHoro yria. CBoHcTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopemMbl KOCUHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yIJIa.

MHororpasHHuKH

Buasl MHOrorpaHHukKoOB, pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBAasi U TIOJHAs MOBEPXHOCTH MPHU3MBI.
[Tapayutenienunier, OPSAMOYIOJIBHBIM — NApajulelenune], YW €ro  CBOMCTBA.
Kparuaiimine mnyTM Ha TIOBEpPXHOCTHM MHOrOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBenHass Teopema Iludaropa. Ilupamupa: n-yrojgbHas nOUpaMuaa,
npaBwibHas W yceu€HHass mnupamuzabl. CBoiicTBa péGep U OOKOBBIX T'paHel
[IPaBUJIBHOM NUpamuzbl. [IpaBuibHbIE MHOTOIpaHHMKH: IIPaBUJIbHAS IIpU3Ma U



IIpaBWJIbHAS IHPAMHUIA, NPABUIIbHAA TPEYroJibHas IHPAMHAA W IPaBUIIBHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIIbHBIX MHOTOIPAHHUKAX: OKTadJIp,
JNONEKadAP U UKOCADIP.

Bblunciienne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JMaroHaiv, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH M TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IJIOMIAJh OCHOBAaHMM, TeopemMa O OOKOBOW TMOBEPXHOCTH MPSIMON TMPHU3MBIL.
[Inomane OOKOBOM NOBEPXHOCTH U TOBEPXHOCTH HPABUIBHOW MHpPaMUJIbI,
TeopeMa O IUIOLIAAN YCEYEHHON TUPAMUIBL.

CumMmeTprus B HPOCTPAHCTBE. OJEMEHTbl CHMMETPUHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B MpPaBWIBHOM MHOTOIDAHHHMKE: CHMMETpUS
napajulelIelIUIea, CUMMETPUS IPAaBWIBHBIX IIPU3M, CUMMETPUS I[PABUIBLHON
MTAPaMHUJIBI.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE U  IPOTUBOIIOIOKHO
HalpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOpAMU: CI0KEHUE
Y BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
guciio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
IToHaTHe KOMIUTaHApHBIE BEKTOPBL. [IpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3lnoKEHHMM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHaTel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpPA U
KOOpJAMHATaMU TOYEK. YTON MexXay BeKropamu. CKalsIpHOE IIPOU3BEICHUE
BEKTOPOB.

11 KIIACC

TeJia BpaleHus

[ToHsiTHA: UUIWMHIpPUYECKAsT TOBEPXHOCTb, KOHHUYECKAsl TMOBEPXHOCTb,
chepudeckass TOBEPXHOCTh, oOOpasyromue TmoBepxHOCcTe. Tema BpameHwus:
IWIMHIP, KOHYC, YCEYEHHBIH KOHYC, cdepa, map. B3aumHoe pacrmonoxeHue
chepbl U TUIOCKOCTH, KacaTelbHas IIJIOCKOCTh K cdepe. M3o0paxeHue Ten
BpallleHUsI Ha TJIOCKOCTU. Pa3BépTka muinHapa u konyca. Cummerpusi chepsl U
mapa.

O6bEM. OcHoBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o0BEME
IpSMOYTOJBHOTO Tapasuienenunega u ciaeAactBus u3 He€. OObEM mnpsmMol u
HAKJIOHHOW MPU3Mbl, HIWJIUHPA, MHUpaMuabl U KoHyca. OOBEM 11apa U 1apoBOro
CEerMeHTa.

KoMOuHnanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [lpusma, BmucaHHas B
HWIMHApP, ONHWCaHHAs OKoJio ImiauHapa. llepeceyenue cdepsl u 1mapa ¢



miockocThio. Kacanme mmapa u cdepsl miockocThio. [loHSATHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHK WM TEJO
BpalllCHHUS.

[Inomans MOBEPXHOCTH IUIWHIpA, KOHYyCa, MJIOIaab chepbl U e€ 4JacTeil.
[Tomobue B mpoctpancTBe. OTHOImIEHWE OOBEMOB, IUIOMAACH TMOBEPXHOCTEH
nofaoOHeIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemenue 3amady Ha
IUIOCKOCTHU € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnit MHOTOTPAaHHUKOB M TEJT BPAIIEHUS: CCUCHUSI ITMITHH/IPA
(mapaJuienbHO W MOEPHEHAUKYJISIPHO OCH), CEYEHUsT KOHyca (mapajuiesibHbIe
OCHOBAHMIO W TIPOXOJIAIIME Yepe3 BEPIINHY), CEUEHUS I1apa, METObI TOCTPOCHUS
CEUYECHMI: METOJ CJeI0B, METOJl BHYTPEHHEr0 MPOEKTHUPOBAHHUS, METO]I MepeHoca
CEKYyILLEH TIIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Ormepanuu  Haj BeKTOpamH. BekTopHoe
yMHOXKeHHE BeKTOpoB. CBoHCTBa BEKTOPHOro yMHOXeHus. IIpsmoyronbpHas
cucTteMa KoopauHaT B mpocTtpancTBe. KoopauHatel Bektopa. PaznoskeHue BekTopa
mo Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPH PEIICHHH TE€OMETPUUYECKUX
3azay.

JABUKEeHHSI B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OtoOpakeHus. JIBMKEHUS M PaBEHCTBO (QUTYP.
OO0mme cBoiicTBa NBWKCHHWH. BuIbl IBWKEHWN: TapalyIeNbHBIA TEPEHOC,
[EHTpaAJIbHAsI CUMMETpHsS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monobus. [Ipsmas u chepa Ditnepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUU 00YUaIOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOTO  OOIIecTBa,  MPEJACTAaBICHHUE O
MaTeMaTUYeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUI,
MPOLIeTyp TPaKTAHCKOrO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMM HWHCTUTYTaMHM B COOTBETCTBUHM C HX
(GYHKIUSMHA 1 HA3HAYCHUEM;

2) naTpuoTHYeCcKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHHUS K
IPOILLJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTHKEHUSAM POCCUUCKUX MAaTeMAaTUKOB U POCCUHUCKON MaTeMaTUYECKOM IITKOJIbI,
WCIIOJb30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
AKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, CHOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEJCHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAyKH M JIEATEeJIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOILICHUE K MHUpPY, BKIIOYAs SCTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEHICHUH, PacCyKACHHUN, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM acCIlIeKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTb YMEHHUSA MPUMEHATh MaTeMaTUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOTO M 0€30MMacHOTr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0POBBIO (370POBOE MHTAaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHITHU U
OT/IbIXa, PeryisipHas (u3NYecKasi akKTUBHOCTD), (DU3UUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBLHOM JIEITENBLHOCTBIO;

6) TpyaoBoe BociuTaHue:

TOTOBHOCTh K TpYyHIy, OCO3HaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TPOdECCUOHATIBHOW  JICSITEIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHHUE COBEpIIAaTh OCO3HAHHBIA BHIOOP
Oynymel mpodeccnr U peaTn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeéMaTH4YeCKOMY  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTHKEHUU BCEH KU3HU, TOTOBHOCTH K AaKTUBHOMY
Y4acTHIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh  3KOJIOTMYECKOW KYyJIbTYpbl, TIOHMMAaHHUE BIUSHUS
COLIMATIbHO-DKOHOMUYECKUX ITPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOU
Cpellbl, OCO3HaHME TI00aNIbHOIO XapaKTepa SKOJIOIMUECKUX MPoOsieM, OpUeHTaUs
Ha IPUMEHEHHE MaTeMaTUYeCKUX 3HAaHUU JUIs pelleHus 3a7ad B 00JacTH
OKpY’>KArOLIEel Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKH HX BO3MOXHBIX
ITOCEACTBUN IS OKPY KAIOIIEW CPEJIbI;

8) neHHOCTH HAYYHOI'0 NO3HAHMSA:

c()OPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKH M OOIIECTBEHHOW  MPAKTUKH, IOHUMaHUE
MaTEeMaTHYeCKOil HayKH Kak c(epbl UYeIOBEYECKON MAeATeIbHOCTH, JTAloB €&
pa3BUTHUA M 3HAYUMOCTH JUIsL DPa3BUTUSA LMBUIM3ALMHU, OBJIAJEHUE S3BIKOM
MaTEMaTUKH M MaTEMaTU4YECKOM KyJIbTYpOM KakK CpEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
VHJVMBUAYAJIBHO U B IPyIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbLHbIE YUeOHbIE el CTBUSA

Ba3oBblie Joruueckue aeiicTBus:

BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTpeIeSICHUs TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiaccUu(puKaIuy,
OCHOBaHUS /i1 000OIIEHUS U CPABHEHHUSI, KpUTEPUU MTPOBOAUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QopMynupoBaTh HW  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHBIE U OTPUIIATENbHBIC, EMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJIITH MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYUN;

JienaTh BBIBOABI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3AKIIOUCHUH 10 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh ITPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBO/IBI;

BBIOMpATh CIOCOO pelieHnus ydeOHOM 3agauu  (CpaBHMBATh HECKOJBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh  Haubojee MOAXOMAIIUA C  Yy4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrle uccienoBarejJbCKHe NeHCTBUA:



WCITOJIb30BaTh BOIMPOCHI KaK WCCIIENOBATECILCKUA WHCTPYMEHT TIO3HAHUS,
dbopMyUpOBaTh  BOINPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpEUYHE,  MpodiieMy,
yCTaHaBJIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THUIOTE3Yy, apryMEHTHUPOBATh
CBOIO TTO3UIINIO0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEIIBHO CIITAHUPOBAHHBIA SKCTIEPUMEHT, MCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBICHUS, TIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00BEKTaMH, SIBICHUSIMU, POLECCAMU;

CaMOCTOSITEILHO (HOPMYIUPOBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjIbTaTaMm
MPOBEACHHOTO  HAONIONCHMS, UCCIICIOBAaHUS, OIICHWBATh  JIOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IIPOllEcca, a TakKe BbIABUTATH
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmeii:

BBISIBIISATH JeUIIUTHI MHPOPMALIUK, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOMIPOC U JJIs PEIICHUS 3a]1auH;

BBIOMPATh MH(POPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HWHTEPIPETUPOBATh WH(OPMAIUMIO pPA3NHYHBIX BUIOB U
dhopmM npeAcTaBICHUS,

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B pa3IMYHBIX (PopMmax,
WUTIOCTPUPOBATh TpadUUueCcKH;

OIICHUBATh HaJEKHOCTD uHbOpMaIu 1o CaMOCTOSATEITLHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE 1elCTBUSA

Oo0menue:

BOCIIPUHHUMATH U (DOPMYIIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSMHU U
oeJIsiMn O6IIICHI/I$I, SICHO, TOYHO, TI'PAaMOTHO BbIpaXaTb CBOKO TOYKY 3p€HI/I$I B
YCTHBIX N IIMCBMCHHBIX TCKCTAaX, AaBaThb ITOACHCHHUA IIO XOI[y peﬂleHI/IH 3aJa4u,
KOMMCHTHPOBATH HOHy‘-IGHHBIﬁ pGBYJIBTaT;

B XOJIe OOCY’KJIEHUsI 3a]laBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMOU TEMBI,
HpO6H€MBI, pCHIaCMOﬁ 3aJa4dd, BBICKA3bIBaTh HWACHU, HAICJICHHBIC Ha IIOUCK
pGH_IeHI/Iﬂ, COITIOCTABJISITH CBOU Cy)KI[CHI/ISI C CY)KI[CHI/IHMI/I I[pyFI/IX y‘IaCTHI/IKOB
auanora, oOHapy>KUBaTh PAa3IMYMe M CXOJCTBO TMO3WIIMNA, B KOPPEKTHOU (opme
(hopMyJIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

HpeJICTaBHSITB pe?)y.IIBTaTBI pCHICHI/ISI 3a1a4H, SKCl'IepI/IMeHTa, HCCJICAO0BaHNsI,
IIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4Y€TOM 3ajad
MPE3EHTAIlMN U OCOOEHHOCTEH ayIUTOPHHU.

PerynsiTuBHbI€ YHUBepcaJIbHbIE YUueOHbIe IeiicTBUSA
Camoopranuzamnus:



COCTaBJIATH IJIaH, aJITOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCO0 PELICHUS C
y4E€TOM HMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOW MH(pOpMaLuu.

CaMOKOHTPOJIb, YMOIMOHAJIBHBII HHTEJJICKT:

BJIQ/JIeTh  HABbIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAACTh
criocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJISI IpolLecca U pe3yibTaTra pPeLICHUs
MaTE€MaTH4YE€CKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PEILIECHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JI€ATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHITh MIPUYUHBI
JOCTHKEHUS WA HEIOCTHXKEHUS PE3YJIbTATOB JEATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUAYAJIbHON
paboThl TpU pemieHMH YYeOHBIX 3aJad, MNPUHUMATh LeJb COBMECTHOU
JESITEeNbHOCTH, IUIAaHUPOBATh OPraHU3al[Ml0 COBMECTHOM paboThl, paclpeaeisiTh
BUABl pabOT, JOroBapuBaThCs, OOCYXJaTh MpOIEcC M pe3yiabTaT paldoTshl,
00001aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboTsl (00CyKAeHHs, 0OOMEH MHEHUIA,
«MO3rOBbI€ IITYpMBD» M UHBIE), BBIIOJIHATH CBOK YacTh pabOThl |
KOOPAMHUPOBATh CBOM JAECUCTBHUS C JPYIMMM 4YiI€HAMH KOMaHIbl, OLICHUBATb
KAaueCcTBO CBOETr0 BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIHPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICHCTBHSL.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyJaromuiicss HAyduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TOHSTHUSMH CTEPEOMETPUU IPU
pelIeHnH 3a7a4 ¥ NPOBEJICHUU MaTeMaTHYECKUX PACCYKIACHUM;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUMU U CIEACTBUSA U3 HUX IPU PELICHHUU
TCOMETPUYECKHUX 3a/1ayu;

e KJaccU(PUIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSAMBIX B MPOCTPAHCTRE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATH TMOHSATUSIMU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B IPOCTPAHCTBE, MEXKAY NPSIMON H
MJI0CKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (IpU3Ma,
nupamuza, MpsSMOYTOIBHBIN MapaieNenumnes], Kyo);

e KJIaCCU(PUIMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAaHMS  JUIS
KJ1IaccuuKaIuu;

e CBOOOJIHO OMNEPUPOBATH  MOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBINOJIHATH napajuiesIbHOE, LEHTPaJIbHOE U OpPTOrOHAJIBHOE
MPOCKTUPOBAHKUE (PUTYP HA TUIOCKOCTH, BBIMOJIHATH U300paKeHUS (PUTYP
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PAa3JIUYHBIMU METOJIAMH, BBIIOJIHSIThH
(BBIHOCHBIE) MIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKCIATH IUIONIAAM  I[OBEPXHOCTEH  MHOTOTPaHHUKOB  (NpU3Ma,
nupamMuia), FCOMETPUUYECKUX TeN ¢ IpUMEHeHneM Hopmyi;

e CBOOOJHO ONEPHUPOBATH MOHATUSAMH: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, IEHTP, OCh U IUIOCKOCTh CHUMMETPHUU
burypsi;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpPaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHITH ACHUCTBUS HAJ[ BEKTOPAMU;

e pelaTh 3aJa4d Ha JI0Ka3aTEIbCTBO MATEMaTHYECKUX OTHOIICHUH U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOJbI
IIPU PEIICHUH MaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPHUECKUX 3a/1a4;

e U3BJEKaTh, MPEOOpPA30BBIBATH M HWHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJCTABICHHYIO Ha
YyepTekax U pUCyHKax;

e TMPUMEHATH I[OJIYYECHHBbIE 3HAHUA HA NPaAKTUKE: CpaBHUBaTh U
aHAJM3UPOBATh PEAIbHBIE CUTYyallUH, MPUMEHSATh NU3YUYEHHBIE TMOHATHS B
mpoliecce IMOMCKa  pelIeHUusT MaTeMaTU4YecKd  CcQOopMyIHpPOBAHHON
npoOJieMbl, MOJAEIUPOBATh PEAIbHBIE CHUTYallMM Ha SI3bIKE T'€OMETPUH,
HCCIIEIOBATh MMOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEopeM, ammapara ajreOpbl, pemiarb MpakTUYECKUe 3aJadd,
CBSI3aHHBIE C HAXOXKJICHUEM IeOMETPUUYECKUX BEIUYMH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pa3BUTUS TE€OMETPUHM KaK
COCTaBHOM YacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTU.

K koniy 11 kaacca oOy4Jaromuiicss HayduTCs:



CBOOOJTHO OTEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IWUIMHIPUICCKOM,
KOHUYECKOW U cepuyeckord TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYeHHUS;

OTIepUPOBATh MOHATHUSIMH, CBSI3aHHBIMH C TEIAMH BPAICHUS: IIWIHHIPOM,
KOHYCOM, c(pepoii u mapowm;

pacmo3HaBaTh Teia BpamieHus (IWIMHAP, KOHYC, cdepa U 1map) u
OOBSACHATH CIIOCOOBI TOJYUESHHSI TEJl BpAIlCHUS;

KJIACCU(PUITMPOBATH B3aUMHOE PACTIONOKEHUE CPEPhI U MIOCKOCTH;
BBIYHCIIATh BEJMYMHBI DJICMEHTOB MHOTOTPAHHUKOB WM TEJ BpaIlICHHUS,
O00BEMBI U TUIONIAJM TOBEPXHOCTEH MHOTOTPAHHHKOB M TEJ BpallICHHUS,
r€OMETPUYECKUX TeJl C IPUMEHEHUuEM (popmyit;

CBOOOJTHO OIEPUPOBATH TOHATHIMH, CBS3aHHBIMH C KOMOWHAIMSAMHU Te
BpalieH!s] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy U
OMHCAaHHBIA OKOJO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WIIW TEJO
BpallCHMUS;

BBIYHCIIATh COOTHONICHHSI MEXY TUTOIIAISIMH TTOBEPXHOCTEH 1 00bEMaMu
IMOJIOOHBIX TEI;

n300pakaTh u3ydaemble (UTYPBI, BBITOIHATH (BBIHOCHBIE) TUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEII BPAIICHUS;

W3BJICKATh, WHTEPHPETUPOBATH W MPeoOpa3oBhIBaTH HWHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (uUrypax, TMpeACTaBICHHYI0 Ha
yepTexax U pucyHKax;

cBOOO/IHO OTIEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATH OTEpaIlii HaJl BEKTOPAMH,

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOP/IMHAT;
peniaTb reOMeTPUYECKHE 3a/1a4i Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMH, BBIYHMCIICHHE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B
I1€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,
CBOOOJTHO OMNEPHUPOBATH TOHITHSMHU, CBSI3AHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKCHU;

BBITIOJIHATh M300pa)XK€HUsST MHOTOTPAaHHUKOB W TEJ BpaIeHUS MpHU
[IapajuIeIbHOM  NEPEHOCE, LEHTPAIBbHOM CHUMMETPHUH, 3€PKaJIbHOU
CUMMETPHH, MPU TTOBOPOTE BOKPYT MPSAIMOM, mpeoOpazoBanus moao0us;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEYEHUS LUIUHIPA
(mapayuienbHO U NEPIEHIUKYJIISIPHO OCH), CEUCHHS KOHYca (MapajiebHbIe
OCHOBAHUIO U MPOXO/SIINE Yepe3 BEPILINHY ), CEUCHUS I1apa;
WCIIOJIb30BaTh METOJbI TOCTPOEHUS CEUCHUN: METOJ] CJIEOB, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MITIOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akThl JJISi PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATalOlINX HECKOJBKO IIaroB pELICHUs, €CJIU YCIIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelmarh 3ajJadyd Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOLICHUH U
HAaXO0XJICHUE T€OMETPUUECKUX BEJINYNH;

IIPUMEHATH IPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAILIUOHHBIE
CHUCTEMBI IIPU PEUICHUU CTEPEOMETPUYECKUX 3314,

MPUMEHATh  [OJYYEHHbICE  3HAHUA  HA  IPAKTUKE:  CPABHUBATS,
AHAJIU3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUU, IPUMEHSITh U3YUYCHHbBIC
IIOHATHUS, TEOPEMBbI, CBOMCTBA B  IPOLECCE TOUCKA  PELICHUS
MareMaTudecku  cHOpPMYJUPOBAHHOW  MPOOJIEMBI,  MOJETUPOBATH
peallbHbIE CHUTyallMd Ha SI3bIKE T€OMETPUHU, HUCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM UM TEOPEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/layd, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpEACTaBlICHUSI 00 OCHOBHBIX 3Tamax Pa3BUTHUS FEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBanue pasjaeioB U TeM (uudposeie)
n/n NPOrpamMMmblI Bcero Konrpoabiibt TpaxTiecikue o0pa3oBaTe/bHbIE
e padoThI padoThI pecypesI
1 Bsenenue B ctepeoMeTpuro 23 1
5 B3aumHoe pacnosnoxeHue npsiMbix B 6 1
MIPOCTPAHCTBE
3 [TapamienbHOCT IPSMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHIUKyIAPHOCTD NPSAMBIX U 75
IUIOCKOCTEN B POCTPAHCTBE
VYTIiabl ¥ paccTOSIHUS 16 1
MHororpaHHuKu 7 1
Bekrops! B IpocTpaHCcTBE 12
2 HOBTOPGHPIC, 00o011eHue U cucTeMaTh3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne n/m f::rn;::{o;::me PASACIOn HTEM Beero Kourpoabubl IIpakTHyeckue f)lél;(fsl:::fab;:ibnme
e padoThI padoThI pecypenr
1 AHanuTHyecKas reoMeTpus 15 1
) [ToBTOpEHME, 0606meHI:Ie u 15 1
CUCTeMAaTH3AIHS 3HAHHMA
O6BEM MHOTOrpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaaun moBEpXHOCTH U 0O0BEMBI 9 |
KPYTIBIX TEJ
6 JIBukeHUs 5 1
7 [ToBTOpeHwue, 0606meHPUIe u 17 )
CUCTeMAaTHU3aINS 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtposabHbie
padoTbI

IIpakTHyeckue
padoThI

Jara
HU3y4YeHH
|

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE TIpaBUiIa U300paKEHUS Ha
PHUCYHKE IJIOCKOCTH, HapaJljieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHSA cTepeoMeTpUHN: TOUKA, IIpsiMas,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHbBIE
IpaBUJia U300pakeHNs Ha PUCYHKE
IIJIOCKOCTH, IMapalUICIIBHBIX IIPAMBIX
(OTpe3KoB), cepeIMHBI OTpPE3Ka

[lonsTHs: nepecekarouecs MIOCKOCTH,
NepeCceKaroIInecs IpsiMasi U INIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

[lonsTHs: nepecekarouecs IOCKOCTH,
IepeceKarommecs npsimasi 1 II0CKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, U300paxeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

MHoOTOrpaHHHUKH, U300paKeHNE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U IIEPBHIE




CICACTBUA U3 HUX

AXCHOMEI CTCPCOMETPUHU U IICPBLIC
CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
cienctBus u3 HUX. CriocoOwl 3a1aHus
MPSAMBIX U IJTIOCKOCTEN B MPOCTPAHCTBE.
O0603HaYeHUS TIPSIMBIX U TIIOCKOCTEH

10

N300paxenue ceueHnit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOEHHBIX CEUEHU Pa3HBIMU I[BETAMHU

11

N3o0pakenne ceueHuit mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX
pé6pa. N3o0paxkeHune nepeceueHus
IIOJIyYEHHBIX III0CKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUN Pa3HbIMU LIBETaMU

12

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uxX
pé6pa. N3o0paxkeHune nepeceueHus
IIOJIyYEHHBIX IIII0CKOCTeN. PackpammBanue
MOCTPOCHHBIX CEUCHH Pa3HBIMH IIBETAMH

13

N300pakeHne ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX
pEbpa. M3o0pakeHne nepecedcHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaiiBanue
IMOCTPOCHHBIX ceueHun Pa3sHBIMU [IBETAMU

14

MeTton ClIeIoB s MMOCTPOCHUA CeUYCHU




15

Meroa cneqoB AJisi IOCTPOEHUS CEYEHU .
CBoiicTBa nepeceyeHui MPSIMbIX U
IIJIOCKOCTEN

16

Meroa cnenoB Aiisl NOCTPOEHUS CEYEHU M.
CBoiicTBa nepeceyeHui MPSMbIX U
TUIOCKOCTEMN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YepTEXKeH U 3aIluCh I1aroB
MTOCTPOCHUS

18

[TocTpoenue ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3alHCh I1aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pédpax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3alHCh I1aroB
MMOCTPOCHUS

20

[TocTpoenue ceyeHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX qepTen(eﬁ U 3aIlliMCh HI1aroB
MTOCTPOCHHUS

21

IToBTOpenue mianumerpuu: Teopema o
MPONOPLHOHATBHBIX OTpe3kax. [Tonodue
TPEYTOJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacyeTsl B ceUeHHUIX HaA
BBIHOCHBIX yepTexax. Mctopus pazButus




IUIAaHUMETPHUU U CTCPCOMETPUN

23

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnioniokeHue npsiMbIX B
npoctpancTBe. CKpeluBaromumecs
npsmMele. [Ipu3Haky ckpemuBarommxcs
npsMbix. [TapaniensHble npsMbIe B
MIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUH U
€IMHCTBEHHOCTH IPSIMOM IapajuIeIbHON
JAHHOM NPSMOU, IPOXOJSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsAMoi. JleMMa o nepecedeHnn
MapAJUIEIBHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapannenbHOCTB TpeX NpsAMBIX. Teopema o
TPEX MapajuIeIbHbIX NPsMBIX. Teopema o
CKPELIMBAOIINXCS MPSAMBIX

27

[TapanienbHOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA APAJIIEIBLHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢uryp B napasiensHON IPOESKIMU

28

entpanbHas npoeknus. YToimi ¢
COHAIIPABJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY NPSMBIMU

29

3az[aq1/1 Ha J0Ka3aTCJIbCTBO U
HUCCICIOBAHUC, CBA3AHHEBIC C
PACIIOJIOKCHUEM IIPSAMBIX B ITPOCTPAHCTBE

30

[lonsATHA: MapauIeTbHOCTD MPAMOMN U




IIJIOCKOCTH B pocTpaHcTse. IIpu3Hak
MapaJUIEIbHOCTH IIPSIMON U TUIOCKOCTH.
CaolicTBa napamienbHOCTH IPAMON U
IJIOCKOCTH

31

FGOMCTpI/ILICCKI/Ie 3aJa4M Ha BBIYUCJICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapaJlyiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IPOCTPAHCTBC

32

[TocTpoenune ceuenusi, IPOXOASILIETO Yepes3
JTAHHYIO TIPSMYIO Ha YePTEkKE U
MapajjIeIbHOTO IPyroi npsimoil. Pacuér
OTHOLUEHUH

33

[TapannenpHast npoekurs, IPUMEHEHHE
JUIS IOCTPOCHUS CeYeHH Ky0a U
napautenenunena. CBorcTa
napajuiefienunea u IpusMbl

34

[Tapannenshbie muockoctu. [Ipuznaku
MapajuIeIbHOCTH JBYX IUIOCKOCTEH

35

Teopema 0 nmapajIeIbHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI{SIHIGfI
yepes TOUKY, He MPUHAJICKALLYIO TaHHON
MJOCKOCTH U CIICJICTBUS U3 HEE

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[IapaJUIEIbHOCTHU IIPSIMBIX IIEPECEUEHUS
IIPU [IEPECEUEHUH JIBYX MapaJIJIEIIbHBIX
IJIOCKOCTEN TPEThEN

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpEe3Kax NapajiyiesIbHbIX NPSIMBIX,




3aKJII0YEHHBIX MCKAY NnapalyiCJIbHbIMHA
INIOCKOCTAMMU; O IICPECCUCHUUN HpHMOfI C
ABYMA TapaJlJICIbHBIMUA TNIOCKOCTSAMU

38

[ToBTopenue: Teopema Iudaropa va
IIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napajuiesienunea

41

Beruucnienye UMH OTpE3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuieenuIe e

42

IlepnieH UKy IAPHOCTD NPSMOU U
mwiockocTH. [Ipu3Hak
NEPIEHANKYJISIPHOCTH IIPSAMOM U
IJIOCKOCTH

43

[TeprieHANMKYASPHOCTDH MPAMOUN 1
wiockocTH. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH MPSIMON U
IJIOCKOCTH

44

Teopema o CylieCTBOBAaHUH U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEH
yepe3 TOUKY MPOCTPaHCTBA U
MEePIEHANKYISIPHON K MIIOCKOCTH

45

[InockocTH M nEepIeHNKYISAPHBIE UM
IPsAMBIE B MHOTOI'PaHHUKAX

46

[InockocTH M NEepIEHINKYIAPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX




47

[leprienauKyIAp ¥ HAKIOHHASL.
IlocTpoeHue nepneHAnKyIsApa U3 TOUYKU Ha
PSIMYIO

48

[lepnienauKysIp U HAKJIOHHAS.
[TocTpoenue neprneHauKysapa U3 TOUYKU Ha
MPSIMYIO

49

Teopema o TpEx meprneHIUKYIsIpax
(npsiMast u oOpatHas)

50

TeopeMa 0 TpEX NEPHEHAUKYIIApAX
(npsiMast u oOpatHas)

51

Yron Mexay CKpeuMBatOIUMUCS
MPSIMBIMU

52

[Touck neprneHIUKYISIPHBIX MPSIMBIX C
IIOMOLIBIO TIEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

53

OpToroHanbHOE MPOESKTUPOBAHHE

54

[loctpoenue ceueHuit kyda, MpU3MBL,
IIPABWJIBHOM MMUPaMUBI C IIOMOILBIO
OPTOTOHAJIBHOU MPOEKIINH

55

[TocTpoenue ceuenuii Kyoa, IPU3MBI,
MIPaBUJILHON MUPAMUJIBI C IOMOLIBIO
OPTOTOHAJIBHOU MPOEKIIUH

56

CuMMeTpHst B IPOCTPAHCTBE
OTHOCHUTEIBHO I1ockocTu. [InockocTu
CUMMETPUIN B MHOTOTpaHHHUKaX

57

[Ipu3HaK neprneHAuKyIIpHOCTH MPSIMOK U
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUHI




58

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKHU 10 INIOCKOCTH

59

[IpaBuBHBIE MHOTOTPaHHUKH. Pacyér
PacCTOSHUM OT TOYKHU 10 INIOCKOCTH

60

Crioco0bl OMYCTUTh MEPHEHAUKYIISPHI:
CUMMCETpPUA, CABUT TOYKHU I10
napajieIbHON MPAMON

61

CaBur no HenapauienbHON MPSIMOH,
U3MEHEHUE PACCTOSHUM

62

KounrponsHas padora "B3anmHoe

p p

PacCIoIOKEHUE MPSIMBIX U TJIOCKOCTEH B
npocTpaHcTse”

63

[ToBTOpEHME: Yyroa MKy MPsIMBIMU Ha
MJIOCKOCTH, TPUTOHOMETPHUS B
MIPOM3BOJIBLHOM TPEYTOJbHUKE, TEOpeMa
KOCHUHYCOB

64

[ToBTOpEHUE: yron Mexay
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FeOMeTpI/ILIGCKI/Ie MCTOAbI BBIYMCIICHUA
yria MEXIy NpsAMbIMU B MHOT'OI'paHHUKAX

66

JIByrpanHsbiil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JIBYTPAHHOTO yTIJla

67

[lepnenaukynspHele miaockoctu. CBoiicTBa
B3aUMHO IEPIICHAUKYJIIPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepneHauKyJIIpHOCTH
IJIOCKOCTEM; TeopemMa 0 IpsIMOK
MEPECEUCHUS JBYX IJIOCKOCTEH




NEPpHCHAUKYJISIPHBIX TpeTBeﬁ IIJIOCKOCTH

69

[IpssmoyronbHBIN Napasienenumnes; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napajienenunena

70

Teopema o nuaroHanu nNpsIMOYroJbHOIO
napajJiesIenunea u ClIeJCTBUE U3 Hee

71

CrepeomeTpruecKre U MPUKIIAIHbIE
3aJla4d, CBS3aHHBIE CO B3AMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTU

72

HOBTOpeHI/IeZ CKpCUINBAIOIIUCCA ITPSAMBIC,
napaJijICJIbHBIC IJIOCKOCTU B CTAHAAPTHBIX
MHOT'OrpaHHUKax

73

Hapa mapajJjiCJIbHbIX IUIOCKOCTEH Ha
CKPCHIMBAIOMIUXCA TPAMBIX, PACCTOAHUC
MCXKAY CKPCIINBAOMINMHCA IPAMBIMU B
MPOCTBIX CUTyalluAX

74

PaccrosiHue OT TOUKH J0 IIJTIOCKOCTH,
PacCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Beruucnenue pacctossHuNA MEXIY
CKPEILMBAIOIIUMUCS IPSIMBIMU C
ITOMOIIBIO EPIEHIUKYJIIPHOMN TUIOCKOCTH

76

TpéxrpaHHblil yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOpEMbl KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yTJa

77

DNEeMEHTHI CPEPUIECKON TEOMETPHH:
reoIe3NYECKUE JIMHUN Ha 3eMile




Konrponbnas padora "Yrisl u

78 " 1
paccTosHusA

79 Cucremarnszanus 3HaHUN "MHOrOrpaHHUK |
U €T0 JIEMEHTHI"

20 [Inpamupa. Buael mupamun. [paBunpHas |
nupamMua

’1 [Ipusma. IIpsAmast ¥ HaAKIOHHAS IPU3MBIL. 1
[IpaBunbHas npusma

22 [IpssMo#t napanenenumnen, 1
NPSMOYTOJIbHBIN Mapasienenunes, Kyo

23 Beinyxibie MHOrorpanHuku. Teopema 1
Olinepa
Beinyxisie MHOrorpanHuku. Teopema

84 Ouinepa. [IpaBriIbHBIE M TOJTyIIPABUIIBHBIE 1
MHOTOTPaHHUKHU

85 KonTponbhas padorta "MHuororpanHuku" 1

26 [lonsiTHe BEKTOpa Ha IJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3HocTth BEKTOpPOB 1

89 [TpaBumno napannenenurnena 1

90 YMHOK€EHUE BEKTOpa Ha YUCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAIINUX B OJHOU 1
IJIOCKOCTH

92 CkansipHoe Npou3BeJCHUE 1

93 Beruucnenue yria Mexy BEKTOpamMu B 1




IIPOCTPAHCTBE

94 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aaa4n ¢ BEKTOPaMHU 1
96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1
97 IIpocreiimue 3aaa4u ¢ BEKTOpaMHU 1
98 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1
99 O06006111eHre U cucTeMaTu3alus 3HaHU! 1
100 HroroBast KOHTpOJIbHAs paboTa 1
101 Htorosas KOHTposIbHAs paboTa 1
102 O0001IeHre ¥ cucTeMaTh3alus 3HaHU 1

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KoauvecTBo yacoB 1 DJIeKTPOHHbIE
ara
nudgposbIe
Nen/m | Tema ypoka Konrtpoabubie | IlpakTuueckue | H3y4eHH
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTbI |
pecypchl

) [ToBTOpenue Temsl "KoopauHaTel BeKTOpa |

Ha IUIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue temsl "CkansipHOe 1

IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Brrunciienue yria 1

MEX/1y BEKTOpaMHU B IPOCTpaHCTBE"
4 [ToBTOpEHME TeMBI "YpaBHEHHE IPSIMOK, 1

MPOXOISIICH Yepe3 B TOUKH"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1

YpaBHEHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1

YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
2 JIuneiiHble HEPABEHCTBA, TUHEHHOE 1

MporpaMMHUpOBaHUE
9 JIuneiiHble HEPABEHCTBA, TUHEHHOE 1

[IpOrpaMMHUpOBaHUE
10 AHaJIUTUYECKHE METObI pacuéra yria 1

MEXy NPSMBIMHA B MHOTOTPaHHUKAX
1 AHaJIUTHYECKHE METObI pacuéra yria 1

MCXKAY IJIOCKOCTAMU B MHOT'OI'paHHHKAX




dopmysia pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOpAMHATAX

13 Haxosxnenne paccTostHui OT TOYKH 710
IJIOCKOCTH B KyOe

14 Haxosxnenne paccTostHui OT TOYKH 710
IJIOCKOCTH B TIPABUJILHOM MUPAMU/IE

15 Konrponsnas padora "AHanuTHueckas
reomeTpus”

16 CeueHuss MHOTOTPAaHHUKOB: CTaH/IapTHBIE
MHOT'OTPAaHHUKHU

17 CedeHust MHOTOIPAHHUKOB: METO/I CIEI0B
CeueHrss MHOTOTPAaHHUKOB: CTaH/IapTHBIC

18 IJIOCKOCTH, MIEPECCUCHUS MPSIMBIX U
IUIOCKOCTEH

19 [TapamienbHble NPSIMbIE U TIJIOCKOCTH:
napauieIbHbIC CEUCHUS

20 [TapamienbHble NPSIMbIEC U TIJIOCKOCTH:
pacy€r OTHOLIEHUI
[TapannenbHble NpsIMbIE U MIJIOCKOCTH:

21 YIJIBI MEKTY CKPEILMBAOIIUMHUCS
MPSIMBIMU
[TepienauKyAsIpHBIE TIPSIMbIC U

” IJIOCKOCTH: CTaHIAPTHBIE Mapbl
MEePIECHINKYISPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOTPaHHUKOB

23 [TepieHaMKYyASIpHBIE TIPSIMbIC U

INIOCKOCTHU: TECOpEMA O TPEX




NEpNCHAUKYJIIpax

24

[lepnieHauKyNsIpHBIEC IPSIMBIE U
TIJIOCKOCTH: BBIYUCIICHUS JIJTUH B
MHOTOTpaHHHUKaX

25

[ToBTOpEenue: moniaau
MHOTOYTOJILHUKOB, (POPMYJIBI JJIs
TJI0IAaeH, COOOpaKeHMsI TIOI00MSI

26

[ToBTOpEenue: onanu
MHOT'OYTOJIHUKOB, (hOPMYJIBI IS
IJI0IAJIeH, COOOpaKEeHHSI TIOT00MSI

27

[ToBTOpenue: wiomanu
MHOT'OYTOJIEHUKOB, (POPMYJIBI IS
TJI0IaJIeH, COOOpaskeHUsI 1O 100Us

28

[Tnomanau ceyeHuii MHOTOrpaHHUKOB:
TUTOIIATV TIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHUs TOA00HS

29

[Tnomaay ceveHnit MHOTOTPaHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHsI MOA00MS

30

Kontponbnas padota "[loBTopenue:
MHOTOTPaHHUKHU, CEUCHUS
MHOTOTPaHHUKOB"

31

O6béM Tenna. O6beM MPSIMOYTOJIBHOTO
napaJuleenumneaa

32

3amaun 00 yJIBOEHUH Ky0Oa, 0 KBaJparype
Ky0a; 0 TPHUCEKINH yria

33

CrepeoMeTpHUyECKUE 3a]a41, CBA3AHHBIE C
00BbEMOM MPSIMOYTOJILHOTO




HnapajiiejcnuIic1a

HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C

34 BBIYHCIICHHEM 00bEMa MPSIMOYTOJIBHOTO
napajuienenumnena

35 O06BEM TIPSIMOM TPU3MBI

36 CrepeomeTpruecKkue 3a/1a4uu, CBI3aHHbBIC C
BBIYHCIICHHEM 00BbEMOB TIPSIMON TTPU3MBI

17 [IpuknagHeie 3a0a4n, CBSI3aHHBIE C
00BEMOM TIPSMOIA IPU3MBI
Boruncnenne 00bEMOB TN ¢ TOMOIIBIO

38 onpenenéHHoro uHTerpana. Oobém
HAaKJIOHHOM MPU3MBI
Boruncnenne 00bEMOB Tel ¢ TOMOUIBIO

39 onpenenéHHoro uHTerpana. Oobém
MMpaMubl

40 ®dopmyna o0bEmMa mupamuabl. OTHOIICHHE
00BEMOB NMUpaMHJ ¢ OOLIUM YIJIOM

41 dopmyna 00béMa nrpamuel. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOLIUM YIJIOM

47 CrepeomeTpruecKkue 3aJ1a4uu, CBI3aHHbBIE C
00BEMaMH HAKIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKue 3a1a4u, CBI3aHHbIE C
00BEMaMH TUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsI3aHHBIE C 00BEMOM HAKIIOHHOM

2

MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI




Ten", cBsi3aHHBIE ¢ 00BEMOM MUPAMUIBI

[Ipumenenue 00bEMOB. Beruncnenue

46 paccTosiHUS A0 IUIOCKOCTH

47 KonTponbras padota "O0béM
MHOTOrpaHHHUKa"
[Hununapuueckas MoBEPXHOCTb,

48 o0pa3yroue UIHHIPHIECKON
MTOBEPXHOCTHU

49 Munuuap. [IpssMoi KpyroBou HUIMHIP.
[1nomaae MOBEpXHOCTU LUUIUHAPA

50 Konunueckas moBepxHOCTb, 00pasyloliue
KOHU4ecKoi nosepxHoctu. Konyc

51 CeueHune KOHyca IIO0CKOCTHIO,
MapasuiebHOMN MJIOCKOCTA OCHOBAHUS

5 VY ceuénnslil koHyc. M300pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

55 JI0KA3aTeJIbCTBO U BHIYUCIICHHE,
IIOCTPOCHUEM CEUYEHUI MIMHIPA, KOHYyCa
CrepeomeTpuueckue 3aJauu Ha

56 JIOKa3aTeIbCTBO U BEIYHCIICHHE,
MIOCTPOEHUEM CEUEHUN HUIUHAPA, KOHyCa

57 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C




MUINHAPOM

58

HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C
MUIMHIPOM

59

Cdepa u map

60

[lepeceuenue chepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By u n3o0paxkenue mapa

61

[lepeceuenue cheps! 1 mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By u n3obpaxenue mapa

62

VYpasuenue chepsl. [Lnomans chepsl u eé
JacTen

63

CummMmertpust cdepsl u mapa

64

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeIIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoid U mapom,
MMOCTPOCHUEM UX CEUCHHM MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOCHUEM UX CEUCHHM IJIOCKOCTHIO

66

[MpukinaaHbie 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHHE: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
nonoous

68

Paznuunbie KOMOMHAIIMY TE BPAIICHUS U




MHOT'OT'PaHHUKOB

69

3agaun o Teme ""Tena U TOBEPXHOCTH
BpaiieHus"

70

3anaun no Teme ""Tena U MOBEPXHOCTH
BpameHus"

71

KonTponbhas pabora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6béM munmuHapa. Teopema 06 00bEMeE
MPSIMOTO IMIHHIPA

73

Boruncnenne 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uHTerpana. Oobém
KOHYycCa

74

ITmomany OOKOBOU U IOJIHON
MMOBEPXHOCTH KOHYyCa

75

CrepeoMeTpHUyEeCKUE 3aJa4l, CBS3aHHBIC C
BBIYHCIICHHEM 00bEMOB IIWIIMHIPA,
KOHyca

76

[Tpuknanueie 3ana4un mo Teme "OObEMBI U
TJIOIIA M TTOBEPXHOCTEN Ten"

77

OO0BEM mapa 1 IIapoOBOTO CEKTOPA.
Teopema 06 06véme mapa. [Tnomans
cdepsl. CTepeomeTpruecKue 3a/1a4H,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
11apa, IapoBOro CErMEHTa U IapoBOro
cexTopa

78

[Tpuknanueie 3ana4yn mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
ionaabio cepbl. COOTHOMICHUS MEXAY




IUIOLIA/IIMU TTOBEPXHOCTEN U 00BEMaMHU
MOTOOHBIX TEN

79

[TomoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o0bEéMa rpu mo00uu.
CrepeoMeTpHUyeCKUe 3aJa4l, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIAAeH
MOBEPXHOCTEH
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Kontponbnas padota "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX TET"
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JIBmxenus npoctpancTsa. OToOpakeHus.
JIBrkeHus u paBeHcTBO uryp. OO0mme
CBOMCTBA JBH)KCHUM
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Buael n1BukeHMit: napamiebHbII
MIEPEHOC, LIEHTPAJIbHASL CUMMETPUS,
3€pKajJbHasi CHAMMETPHS, TOBOPOT BOKPYT
IpsIMOI
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[TpeoOpaszoBanus nogaoous. [psmas u
cepa Diinepa
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FCOMeTpI/I‘leCKI/Ie 3aa4u Ha IIPUMCHCHUC
JABUKCHU A
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Kontponbnas pabota "BekTops! B
npocTtpaHcTBe"
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O6o0maromee moBTopenue 11 moHaTHii u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CUCTEMaTH3aIUs 3HAHUI:
"[TapaiiesibHOCTh NPSAMBIX U IJIOCKOCTEN
B MpocTpaHcTae"
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O6o061matomiee nosropenue 11 nonsituii u




MeToA0B Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3alMsl 3HAHUI:
"BexTops! B mpocTpaHcTBe”
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O6o0maromee moBTopeHue 11 moHATHIA 1
MeTOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTEMATH3aIUsl 3HAHUM:
"BekTopsl B mpocTpaHcTse"
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O6o061matomiee nosropenue 11 nonsituii u
METOJI0B Kypca reometpun 10—-11
KJIaCCOB, CHCTEMAaTH3aIvsl 3HAHUM:
"O6beM MHOTOTpaHHUKA"
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O6o61matomiee nopropenue 11 nonsituii u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTH3alUs 3HAHUM:
"O6beM MHOTOrpaHHUKa"
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Oo6o6maromiee noBTopenue 11 moHaTuit u
MEeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CHCTEMAaTH3allus 3HAHMIA:
"ILmomaau MOBEpXHOCTH U 0OBEMBI
KpyTibIX Ten"
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Ob6o6mtaromiee nosropenue 11 nmouaTuit u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CHCTeMAaTH3allus 3HAHMIA:
"[1no1aan MOBEpXHOCTU U OOBEMBI
KpYyTibIX Ten"
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Hrorosas KOHTPOJIbHAsA pa60Ta
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HroroBas koHTpoNbHas paboTa
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[ToBTOpeHme, 0600mEeH e 1




cHCTeMaTHu3alMs 3HaHUH
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Hcropus pa3BuTUs CTEPEOMETPUN KaK
HAYKH U €€ POJIb B pa3BUTHHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BuTHs CTEpEOMETPUH Kak
HAyKH U €€ pojib B pa3BUTHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BuTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropust pa3sBUTUS CTEPEOMETPUN KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHs CTEPEOMETPUM KaK
HaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BuUTHs CTEPEOMETPUH KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U




KOMIIBIOTCPHBIX TCXHOJIOT Wit

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI UIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






