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HHOACHUTEJBHASA 3AIINCKA

I'eomerpust sABieTCSl OOHUM W3 0a30BBIX KypCOB Ha YPOBHE CpPEIHErO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH U MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHE,  (GOopMHpyeMOoe  TMpU  H3YYEHUU
00y4aIOIUMUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHUECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YMEHHE BBIJBUTATb U OMNPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCITIOJIB3YIOTCSl TIPU PEIICHUM 337]a4 €CTECTBEHHO-HAy4YHOTrO ILMKJIA, B YaCTHOCTHU
bu3nUecKux 3aaau.

Ilenr ocBoeHuss mporpammbl  ydebHoro kypca «l'eomeTrpus» Ha
yTIIyOJIEHHOM YPOBHE — Pa3BUTHE UHAUBUYATBHBIX CIOCOOHOCTEN 00yJaIOIIUXCs
OpU M3YyYEHUU TEOMETPUM, KaK COCTaBIIOIIEH MpeIMEeTHOW  obOsactu
«MaremaTuka 1 HHQOpMaTHKa» Yyepe3 oOecreyeHrne BO3MOKHOCTH PUOOPETEHHUS
U UCIHOJB30BaHUs Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUM U JIEeWCTBUH,
cen(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(ECCHOHAIBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMM 3aJauaMH Kypca T€OMETpPUM Ha YriayOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacivpeHne IpeaCTaBICHUS O TEOMETPUN KaK 4acTH MHPOBOM KYJIbTYpHI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMupoBaHrEe TpPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (HUTypax Kak o
BOXHEHIINX MaTeMaTHYE€CKUX MOJENSIX, MO3BOJISIONIMX OIUCHIBaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEr0 MUPa, 3HaHWE NMOHITUIHOTO anmnapara o pasaemny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

¢opMupoBaHne  yMEHHUS ~ BIAAETh  OCHOBHBIMH  TOHSTHSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyll U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHbBIE CIIOCOOBI pelIeHMs 3a/1aY;

(opMHpOBaHKE YMEHUS PACIIO3HABATH HA YepTEkKaxX, MOJAEISIX U B peaJbHOM
MHUpPE MHOTOTPAaHHUKH M Tejla BpaIIeHHs, KOHCTPYHPOBATh T€OMETPUUYECKUE
MOJIENIH;

(opMupoOBaHHE MOHUMAHUS BO3MOXXHOCTH aKCMOMATUYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHi, (POpMHUpPOBAHUE TOHMMAHUS POJU AKCUOMATHKH TIpU
IIPOBEJICHUHN PACCYKICHUN;

dopMHpoBaHrE yMEHHUS BIIaJIeTh METOAAMH JO0Ka3aTeIbCTB U aJTOPUTMOB
pellieHusl, YMEHUSI MX MPUMEHSThb, MPOBOJIUTH IOKAa3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PEeUICHHs CTEPEOMETPUUECKUX 3ajay U 3a]1a4 C MPAKTUUECKUM COJIEpKaHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeIbCTB  IPH



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM AKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIJICKTYaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEW 00yJaronIMXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBanre (QYHKIIMOHAIBLHON TPaMOTHOCTU, PEJIEBAHTHOW T'€OMETPHUU:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaIbHBIX XKU3HEHHBIX CUTYalUSX U MPU U3YUYECHHH JPYTUX
y4eOHBIX TMPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IMOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKaTeNIbHBIMU JTUHUSIMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 wmaccax sBmsaworcs: «lIpsMble W IUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWHATHL B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpeboBaHME «yMETh ONEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIiIyOJIEHHOM YpOBHE OOy4YeHUS B
10—-11 xmaccax, OTHOCUTCS KO BCEM COJEpX aTEIbHbIM JUHUAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTUYECKUX YMEHUI  pacmpenenserci He  TOJBKO 10
coJiep KaTeNIbHBIM JIMHUSM, HO U 110 Tojam oOyuenus. Cojaepikanue oopa3oBaHus,
COOTBETCTBYIOLIIEE IMPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil paboueit
IPOrpamMMbl, paclpeleaEHHbIM IO ToAaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamiajiucb ~ HEOJHOKpPAaTHO. OTO MO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH MOHATHUSMHU U HaBBIKAMU MOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJTIO/ICHUEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYaIOUXCs, pACIIUPSS U YIIIyOJIss
e€, o0pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh ycnoBus i auddepeHnuanuu  00ydeHus, IMOCTPOEHUs
WHIUBUYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOneHHoe
U3Yy4YeHUE T€OMETPUH KaK COCTaBIISIONIEH yueOHoro nmpeamera «MaTeMaTukay;

NOJATOTOBUTH OOYYAIOMIMXCS K MPOJODKEHUIO H3YYEHUSI MATeMaTHKU C
yuétoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
oO1uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «['eomeTpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 4aca B HEJIETI0).



COIEPKXAHUE OBYYEHUA

10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUS  cTepeoMeTpud. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHOe pacnosiokeHrne NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
NapajuleNIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsMeIX. 1lapanneapsHOCTh MPSAMBIX U IIOCKOCTEN B IMPOCTPAHCTBE: MapalJICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, APAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOIO MpOeKTUpoBaHHs. WM3o00paxeHue
buryp B mapaysiesibHOW MPOEKIHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YTOJI
MEXIY IPSMBIMU B MPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IapalIeIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[IepnieHAUKYISAPHOCTD NPSAMOU U INIOCKOCTU: NIEPIICHAUKYJIISIPHBIE IIPSIMbBIEC B
IIPOCTPAHCTBE, IMPSAMBIE MapajUIeJbHbIE W IEPIECHAUKYJSPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yriabl B IPOCTPAHCTBE: YroJl MEXAY NPSAMOW M IJIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYTPaHHBIX YTJIOB TPEXTPAHHOrO yryia. TeopemMbl KOCMHYCOB U CHHYCOB A
TPEXTPAHHOIO yIJa.

MHOrorpaHHUKHU

Buabl MHOrOrpaHHMKOB, pa3BEépTka MHOrorpanHuka. [Ipu3ma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUICIENNUNET W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. I[lupamupa: n-yrojibHas nUpamuaa,
npaBuibHas W yceu€HHas mnupamunabl. CBolicTBa pébep W OOKOBBIX TpaHei
MPaBUIBHOW nUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: NpaBWIbHAsA NpPU3Ma U
NpaBWJIbHAs IHUPAaMHA, TMPABUIbHASA TPEYroOJibHAs MHUpPaMHUIAa W TPAaBUIIbHBIN



TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOJEKa’p U UKOCASP.

Bbruncnenue 31€MEHTOB MHOIOIPAaHHUKOB: pEOpa, JAMaroHaia, YIJbl.
[Tnomane OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOM IPU3MBL
[Tnomanp OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH NPABUIBHOM MHpPaMUbI,
TeopeMa O IUIOLIaIU YCEeUEHHONW MTUPAMU/IBL.

CummeTpuss B MOPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU  IPABHUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIbHOM MHOIOIPAHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPHsS NPAaBWIbHBIX MPU3M, CHUMMETPUS MPaBUIBHOU
NUPAMU/IBL.

BekTOopbl M KOOPAUHATHI B POCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAINpPABIEHHbIE M MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. [IpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
ITpaBmwio mnapamnenenumnena. Teopema o0 pas3IoKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosipHass  cucreMa  KOOpJAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopamMu. CKalsipHOE MpOU3BEJICHUE
BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[TonsiTHs: TUIMHAPUYECKAss TMOBEPXHOCTh, KOHWYECKas MOBEPXHOCTH,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HWIMHApP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O0bEéMm. OcHoBHBIE cBoiicTBAa 00bEMOB Ten. Teopema 00 00BEME
OpsIMOYTOJIBHOTO Tapajienenumneaa M cienctsus u3 He€. O0bEM npsMod U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U KoHyca. O0BEM I1apa U 1mapoBOro
CeTMEHTA.

KoMOuHanmu Ten BpaiieHUs] ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIMHApP, OMHCaHHAas OKojo IpumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockocThio. [IoHsATHE MHOrOrpaHHUKa,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpALLCHUS.

[Inomans MOBEpXHOCTH LWJIMHAPA, KOHYCA, IUIOMalb chephl U €€ JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnomoOus, romorteTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceyeHWid MHOTOTPAHHUKOB W TEN BpALICHUS: CEUYCHUS
UWIMHApa (MapajuleIbHO M MEPHEHAUKYJSIPHO  OCH), CEYEHHsS KOHyca
(mapasuiesibHblE OCHOBAHHMIO M MPOXOJSAIIME YEpe3 BEpUIMHY), CEUECHMS Iapa,
METOABbl  INOCTPOCHUS  CEYEHUW: METOJ  CJIEOB, METOJ  BHYTPEHHETO
MIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanuu Haja BEKTOpaMH. BekTopHoe
YMHOXEHHE BEKTOpOB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronpHas
cucreMma KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. PaznoxkeHue Bektopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TpPHU PEIICHUH TI€OMETPUUYECKHUX
3az7ad4.

JIBUKeHUsI B IPOCTPAHCTBE

JIBkeHust mpocTpancTBa. OtoOpaxkeHus. [[BrkeHuss U paBeHCTBO (uUryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXKCHUN: TapaulelbHBIA IEePEHOC,
LIEHTpaJIbHAsl CUMMETPHS, 3€pKaJIbHAs CUMMETpPHUS, NOBOPOT BOKPYI IIPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
KYPCA «'EOMETPHUS» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOMIErocs Kak aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCHICKOTO  O0OIlecTBa, MPEICTAaBIECHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeaAyp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(YyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKON MIACHTUYHOCTHU, YBAXKEHUS K
IIPOILIIOMY U HACTOSLIEMY POCCHUMCKONW MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKaxX, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE AYXOBHBIX LICHHOCTEH pOCCHICKOTO HapoJia, CHOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUWA, dTHYECKOTO ITOBEJICHMS, CBA3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOUICHWE K MHpPY, BKIIIOYAs 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

cOPMUPOBAHHOCTh YMEHHUSI NPHUMEHATh MaTeMaTHYEeCKHE 3HaHHUs B
MHTEepecax 3/10pOBOro U 06e30MacHOro oopasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIbIXa, peryisipHas (u3nuecKass aKkTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpynoBoe BociuTanue:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH TPYIOJIOOUs, MHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit npodeccud U peaan30BbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3Kk0JI0OTHYeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh JKOJOTHMUECKOW KYyJIbTYPhl, TTOHUMAaHHUE BIUSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH U OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TamnoB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJIATh MPOCKTHYID M MCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/bHBbIE YHMBePCAJIbHbIE YUeOHbIE 1eHCTBUSA

Bba3oBble Jiornyeckue AeiicTBUA:

BBISIBJIATh M XapaKTEPHU30BaTh CYUIECTBEHHBIE MPU3HAKUM MATEMAaTHUYECKUX
OOBEKTOB, TIOHATWH, OTHOUICHWA MEXIy TMOHATUAMHU, (HOpPMyIHpPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS J1s1 0000IIEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (opmMynupoBaTh U  NPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (pakTax, MaHHBIX, HAOIIOEHUSX W YTBEPXKICHUSX, MpeaiaraTh
KPUTEPUU AJIs1 BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHil;

JeNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITEJIBHO JI0Ka3aTeJIbCTBA MaTEMaTHYECKUX
YTBEPXKJICHU (TMpsMbIE W OT TPOTHUBHOIO), BBICTPAWBATh AapTyMEHTAITHUIO,
MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYXACHUS U
BBIBOJIBL;

BBIOMpATh CcHoco0 pemieHus ydyeOHOM 3ajaud (CpaBHHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKue 1eHCTBUA:



UCIIOJI30BaTh BOIPOCHl KaK HCCJIEI0BATENbCKUN HHCTPYMEHT MO3HAHUA,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH CAMOCTOSATENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICI0BAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ty 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOSTENILHO (HOPMYIUPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOTrHO3UPOBATh BO3MOXHOE pa3BUTHE IMIpollecca, a TaKKe BBIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBIABJIATE JePUIuThl nHPOpMaLINK, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJIS PEILLICHHUS 33/1a4u;

BBIOMpPATh UHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAJIM3UPOBATD,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYypHUpOBaTh UH(POPMAIMIO, TPEACTABIATh €€ B pazIMUHbIX (Popmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJEXKHOCTh uHdopMaIuu 1o CaMOCTOSITETILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHHBEpPCAIbHbIE YUeOHbIe AeHCTBUS

OoO1enue:

BOCHpI/IHI/IMaTB n (1)OpMYJ'II/Ip0BaTB Cy)KI[@HI/ISI B COOTBCTCTBHUHU C YCJ'IOBI/IHMI/I
n nejisaMu O6IJ_[€HI/ISI, SICHO, TOYHO, FpaMOTHO BI::Ipa)KaTB CBOIO TO‘IKy 3p€HI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb ITOACHCHHA IIO0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B X0Ji¢ 0OCY>KJIeHHUs 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAEMOUN TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

Hpe)ICTaBJ'IHTB pe?,y.]'IBTaTBI pCIJ_ICHI/ISI 3agadu, BKCHepI/IMeHTa, HCCJICA0OBAaHUs,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a1ay
MIPE3EHTAIMNA U 0COOECHHOCTEH ayIUTOPHH.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITH IUJIaH, AJITOPUTM PEIICHUS 3aJ1a4i, BEIOMPATh CIOCO0 pelieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOIIUOHAIbLHBIA HHTEJIEKT:

BIIQJICTh HaBBIKAMHU  [IO3HABATEIIBHOW  pe(IeKCMM Kak  OCO3HAHHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHUH 3a]1a4H,
BHOCHUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa I U YCIOBHUSIM, OOBSICHATH
MIPUYHUHBI TOCTHKCHUS WIIH HEJOCTIKCHUS PE3YJIbTATOB JACATCILHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIBHOCTD:

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAUBUIYabHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW pabOThI, pacrpeneisTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYIIOBBIX (opMax paboThl (00CYyXIeHUs,, 0OMEH MHEHH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh
KaueCcTBO CBOET0 BKJAjJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

NPEAMETHBIE PE3YJIBTATHI
K xoniry 10 kiaacca oOyyaromuiicst HAyquTCs:

. CBOOO/IHO OIEpPUPOBaTH OCHOBHBIMU MOHATHSIMH CTEPEOMETPUU IPH
pelIeHnH 3aa4 U IPOBEJICHUN MAaTEMATUYECKUX PACCYKIACHUM;

. IIPUMEHSTh AKCHUOMBI CTEPEOMETPUU W CIEACTBHS M3 HHUX IIPU
pELIEHNN F€OMETPUYECKHX 3a/1a4;

. KJIAaCCU(PUIIMPOBATh  B3aMMHOE  pACHOJIOKEHHWE  MPSMBIX B
IIPOCTPAHCTBE, IUIOCKOCTEM B NPOCTPAHCTBE, MNPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE;

. CBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMM C YIJIAMH B
IIPOCTPAHCTBE: MEXKIY MPSMBIMHA B IIPOCTPAHCTBE, MEXKIY MPSIMOM U TUIOCKOCTBIO;

. CBOOOJIHO ONEepUpPOBaTh MOHATHSIMU, CBSI3aHHBIMHU c

MHOI'OI'paHHUKaMH,



. CBOOOJTHO pacro3HaBaTh OCHOBHBIE BUJbI MHOTOIPAHHUKOB (TIpHU3Ma,
nupamuza, NpsMOYToJIbHBINA Napaienenunena, Kyo);

. KJIaccu(UIUpOBaTh MHOTOTPAHHHMKH, BBIOMpas OCHOBaHHS IS
KIaccu(ukanmu;

. CBOOOJIHO OIEPUPOBATH IOHATHSAMH, CBS3aHHBIMH C CCUCHHEM
MHOT'OI'PaHHHKOB IJIOCKOCTBIO;

. BBIIIOJIHATh ~ MApajUleIbHOC,  [IGHTPAJbHOE H  OPTOTOHAJIBHOE

MPOCKTUPOBaHUE (UTYp HA TUIOCKOCTh, BBIMOJHATH H300pakeHus Guryp Ha
IUIOCKOCTH;

. CTPOUTh CEUEHHUS MHOTOTPAHHUKOB PAa3IMYHBIMH  METOJaMH,
BBITIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB TPOCTHIX OOBEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y;

. BBIYUCIISITh TUIOIIAM TOBEPXHOCTEM MHOTOTPAHHHMKOB (MpU3Ma,
MMpaMUJia), TEOMETPUIECKUX TEJ C IPUMEHEHHEM (HOPMYIL;
. CBOOOJTHO OIEPUPOBATH TOHATHUSIMHU: CHUMMETpPUS B TPOCTPAHCTBE,

HOCHTP, OCb MW INIOCKOCTH CHMMCTPHH, HOCHTP, OCb M IINIOCKOCTb CHMMCTPHHU
¢uryper;

U CBO6OI[HO OIICpUpoOBaTh NMOHATUAMHU, COOTBCTCTBYIOIIMMH BCKTOPAM U
KoopauHaTaM B ITPOCTPAHCTBC,

[ BBIITIOJIHATD I[CﬁCTBHH HaJa BCKTOpaMH,

L pelaTh 3a4a4M Ha AOKA3aTCIIbCTBO MATCMATHYCCKHX OTHOIIICHUN M

HaxXO0XACHUC TCOMCTPUYCCKUX BCIWMYMWH, HIPUMCHAA HN3BCCTHBIC MCTOAbI IIPpH
PEIICHUN MAaTECMATUUCCKUX 3a/a4 ITIOBBIIICHHOI'O 1 BLICOKOI'O YPOBHS CIIO0KHOCTH,

. MPUMEHSTh TPOCTEHIIME NPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
. U3BJIEKaTh, MPEOOPA30BbIBATh U MHTEPIPETHPOBATH MHPOPMAIUIO O

MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPeCTABICHHYI0 Ha YepTexax U
PUCYHKAX;

. INPUMEHSTh TMOJYyYCHHbIE 3HAHMS Ha MPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh peajbHbIE CUTYAIlUU, IPUMEHATh U3YyUYEHHbIC TOHATHS B MIPOLIECCE
MOMCKA PEIICHUsS MaTeMaTU4ecKu chopMyInpoOBaHHON MPOOIEMBI, MOACIUPOBATH
pEalIbHBIE CUTYAIIMU Ha SI3BIKE T€OMETPUH, MCCIEIOBAaTh MOCTPOEHHBIE MOJETHU C
WCIIOJIb30BaHUEM I'eOMETPUUECKUX TIOHATUN U TEOpeM, allrapara ajireopsl, pemaTth
MIPAKTUYECKUE 3a/1a4l, CBA3aHHBIE C HAX0KJAECHUEM T€OMETPUUECKUX BEJIUYMH;

. UMETh MPEJCTABICHUS 00 OCHOBHBIX dTalax pa3BUTHS T€OMETPHH KaK
COCTAaBHOM yacTu (yHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konmy 11 kaacca oOygaromuiicss HayquTCs:

. CBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C ITUIMHIPUYECKOMH,
KOHUYECKON U CHEepUIeCKON MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI TTOTYUYEHUS;



. ONEepUpOBaTh MOHATUSIMH, CBSI3aHHBIMU C TeJaMU BpalllCHUS:
HUJIMHAPOM, KOHYCOM, Chepoii U 1apom;

. pacro3HaBaTh Teia BpaileHHs (IWIMHAP, KOHYC, cdepa W Iap) u
OOBSCHATH CIIOCOOBI ITOTYYCHHS TS BPAIICHHS;

. KJIacCU(DUIMPOBATH B3aUMHOE PACIIOoKeHne Chephl U MIIOCKOCTH;

. BBIUUCJIATH BEJIUYHUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJI BpallCHHUSI,

00BEMBI M IUIOIMIATX TIOBEPXHOCTCH MHOTOTPAaHHUKOB U TEJ BpaIICHUS,
TCOMETPUUYECKHUX TEN C TPUMEHEHUEM (HOpPMYIT;

. CBOOOJHO OIEPUPOBATH MOHITHSAMH, CBS3aHHBIMH C KOMOWHAITASMHU
TEJ BpAIICHUS W MHOTOTPAHHMKOB: MHOTOTPAaHHHK, BIUCAaHHBIA B cdepy u
ONMCAHHBIA OKOJIO cdepsl, cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEIO
BpaIlCHUS;

. BBEIYHCIIATh COOTHOIICHHWS MEXKIY IUIOMAAIMU TOBEPXHOCTCH U
00BEMaMH TTOJIOOHBIX TEJI;

. n300paxkaTh M3ydaeMble (UTYpHI, BBITIOJHATH (BBIHOCHBIC) IUIOCKHE
YEPTSHKU W3 PUCYHKOB IPOCTBIX OOBEMHBIX (PUTYpP: BUJ CBEpXY, COOKY, CHHU3Y,
CTPOUTH CEUCHUS TEJl BpaIlleHHUS,

. W3BJICKaTh, HHTEPIPETUPOBATh U MPEOOPa30BBIBATh WHAOPMAITHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
pHCYHKaX;

U CBO6OI[HO OIICPHUPOBATH ITOHATUCM BCKTOP B ITPOCTPAHCTBC,

U BBIIIOJIHATB OIICPpalv Had BEKTOPAMMU,

[ 3a71aBaThb IJIOCKOCTh YPAaBHCHUCM B I[GKapTOBOfI CUCTCMC KOOPAHHAT,
[ pematb ICOMETPUYCCKHUE 3a/laiv Ha BbIYUCIICHHUC YIJIOB MCKIAY

MNpAMBIMH WU IINIOCKOCTAMMH, BBIYHUCIICHHC paCCTOﬂHI/Iﬁ OT TOYKH OO0 IINIOCKOCTH, B
OeJIOM, Ha IIPUMCHCHUC BCKTOPHO-KOOPANHATHOT'O MCTOJA IIPU PCIICHUU

. CBOOOJHO ONEpUPOBAaTh MOHATUSMHU, CBSI3AHHBIMU C JBUKEHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;
. BBIMOJHATh HM300pa)K€HUS MHOTOIPAHHUKOB M TEJ BpaLICHHs IPH

napajieIbHOM MEePEeHOCe, IIEHTPAIBHON CUMMETPHUH, 36pKATbHOW CUMMETPUH, TIPU
MOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHusl mo100us;

. CTPOUTh CEUCHHUS MHOTOTPAHHUKOB W TEJ BpAIIECHUS: CCUYCHHS
muInHApa  (MapajulelbHO ¥ MEePIEHIAUKYISIPHO  OCH), CEUCHHMS KOHyca
(mapasienbHbIe OCHOBAHHIO M TIPOXO/ISAIIUE Yepe3 BEPIUHY ), CEUCHUS 11apa;

. WCITIOJIb30BAaTh METO/Bl MOCTPOCHUS CEUCHUIA: METOJ CIEIAO0B, METO]
BHYTPEHHETO IIPOSKTHPOBAHUS, METO/I IIEPEHOCA CEKYIICH MIOCKOCTH;

. JTIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKICHMUS;



. NPUMEHSTh reoMeTpUYeCcKre (bakTbl LTSt perieHus
CTEPEOMETPUUECKUX 3a/1au, MPE/IOoJIaraloliX HECKOJbKO IIaroB PeIieHUs, eCiu
yCIJIOBUSI MPUMEHEHHUS 3aJ]aHbl B SIBHOW U HESIBHOU (opMme;

. pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOUIEHUH WU
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

. MPUMEHSTh IpOrpaMMHbIE CpelcTBa u AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

. NPUMEHSTh TIOJIYYEHHbIE 3HAHUS Ha TMPaKTUKE: CPaBHUBATH,
aHaJTU3UpPOBaTh M OIECHUBATh pPEAIbHBIC CUTyallUH, TPUMEHSITh H3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOICTBA B MPOLECCE IMOUCKA PEUICHUS MaTeMaTHYECKU
chOpMyIMPOBAHHON MPOOJIEMbI, MOJIETUPOBATh pPEANbHbIE CUTYallMM Ha S3bIKE
r€OMETPUHU,  MCCIENOBAaThb  IOCTPOCHHBIE  MOJIETM C  MCIIOJIb30BAaHUEM
F€OMETPUYECKHX TOHITUI M TEOpEM, almapara aiareOpbl, pelmaTbh TPaKTUYECKUe
3aJlauy, CBS3aHHbIEC C HAXOKICHUEM T€OMETPUUECKUX BEIHYNH;

. UMETh MPEJCTaBICHUS 00 OCHOBHBIX ATalax pa3BUTHS T€OMETPHUH KaK
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTpuro 23 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KITACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 0606H_ICHI:IC u 15 |
cUcTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

n/n

Tema ypoka

OcHoBHBIE TpaBUIIa U300PAKECHUS HA
PHCYHKE TIOCKOCTH, apalIeIbHBIX
IpSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEpeOMeTpHH: TOUKa, IpsMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
MepeCceKaroINecs MpsiMasi v TIOCKOCTH;
MOJTYITPOCTPAHCTBO

MHororpaHHuKu, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST Yepe3 X
pebpa. M3o0OpakeHne nepecedcHust
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

11

N300pakeHne ceueHni mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEepe3 UX
pebpa. M3o0OpakeHne nepecedcHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETaMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. Uzo0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 uX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMU LIBETAMU

14

Merton cnesioB it MOCTPOSHUS CeUSHUN




15

16

17

Merton cnenoB uisl TOCTPOCHUS CEUCHHUIA.
CBolicTBa niepece4eHn NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NPAMbIX U
IUIOCKOCTEN

[TocTpoenue ceueHuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue ceveHwuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh [1aroB
MOCTPOCHHS

19

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3aII1UCh 111aroB
MTOCTPOCHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLHOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIBLHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcrtopus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

27

KontposbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumnoe pacrnonoxeHue npsiMbix B
npoctpanctBe. CKpeluBaronmecs
npsmblie. [Ipru3Haku cKkpemuBaromuxcs
npsambix. [lapannenbHbie npsMele B
IIPOCTPAHCTBE

Teopema o cyiecTBOBaHMH U
€IMHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOMU, POXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIeH Ha JTaHHOMN
npsMoi. Jlemma o nepecedeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX mapauleNbHBIX NpAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
¢buryp B mapanienbHON TPOEKIUN

28

[enTpanbHas npoekuus. YToul ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXY IPSIMbIMHU

29

3agaun Ha 10KA3aTeIbCTBO U
HUCCIIENOBAHNE, CBA3aHHEIE C
pacIoIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHs: MapayIeaTbHOCTh NPSMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.




31

32

CaolicTBa napajuieIbHOCTH IPSIMOM 1
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOISILETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napajenenumnena. CBoicTra
napajuieJenuIe1a ¥ Ipu3Mbl

34

35

36

37

[TapannensHele ockocty. [Ipusnaku
NapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 nmapajuIeIbHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHIGfI
4yepe3 TOUKY, He MPUHAIICKAILYIO TaHHON
IIJIOCKOCTH U CJICICTBHUA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTH IPSIMBIX IIEPECCUCHUS
MU [IEPECEYCHUHN ABYX MapasjleiIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapaljIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOi ¢
JBYMsI MTapaJljIeIbHBIMU JIOCKOCTSMU




38

39

[ToBTopenue: Teopema I[Tudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejienunena

Brruncnenue IMH OTpE3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuieenuIee

[lepnieH IUKyYISIPHOCTD MPSMON U
wiockoctu. [Ipu3nak
MEPIEeHIUKYIIPHOCTH MIPSIMON U
TJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
miockocty. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45

46

47

[InmockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[InockocTy ¥ epNEeHAUKYISPHBIE UM
MpsIMbIe B MHOTOTpaHHHKaX
[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoeHnue nepneHuKysapa U3 TOYKU Ha
MPSIMYIO

48

[lepnenquKymsp ¥ HAKJIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
MPSIMYIO
Teopema o Tpéx nepneHAUKYISIPax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NepHEeHANKYIIApax
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpeIUBaOIIUMHACS
IPSIMBIMU
ITouck neprneHauKyISApHBIX NPSMBIX C

52 MIOMOILbIO EPIEHAUKYIISIPHBIX
IJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTtpoenue ceuenuit kyba, Ipu3Msl,

54 MPaBUJILHON MUPAMUJIbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIIocKocTu. [TnockocTn
CUMMETPUI B MHOTOTpPaHHHUKAX

57 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHI

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsSHUM OT TOYKH JI0 IIIIOCKOCTH

60 CriocoObl OIyCTUTh NEPIIEHANKYISAPHIL:




61

CUMMETpHUS, CIABUI TOYKH 110
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHOW IpsSMOH,
M3MEHEHUE PACCTOSIHUMA

62

Konrponsnas padora "B3anmuoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[loBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yyron Mexay

CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/Ie MCTOAbI BEIYUCICHUA
yriia MExKAy NpsAMbBIMHA B MHOT'OT'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yria

67

68

69

[lepnenaukynspusle miockoctd. CBOMCTBA

B3aMMHO NEPIEHAUKYIISPHBIX IITIOCKOCTEN

IIpu3Hak neprneHauKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[epECEUYCHU ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
HU3MEPEHMUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NPMOYTOJIBHOTO




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKe U MPUKIaIHbIC
3aJ]auu, CBSI3aHHBIE CO B3aUMHBIM
PacIoIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIIKECS MIPSMBIE,
napajuieJIbHbIe MIOCKOCTH B CTaHAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNUXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCIIHUBAOIIUMUCA IPAMBIMU B
IPOCTBIX CUTYaALUIAX

PaccTosiHre OT TOYKH 10 TIIOCKOCTH,
paccTosiHue OT IpsIMOM J0 IIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMH C
IIOMOIIBIO HepHeH,Z[HKYHHpHOﬁ INJIOCKOCTH

76

TpéxrpaHHbIid yroy, HEpaBeHCTBA JUIS
TpexrpaHHbixX yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yria

77

78

79

DneMeHTHI CPEePUIECKON TeOMETPUH:
reoJie3nYecKue JIMHUU Ha 3emiie
KonTtponbHast padota "Yrisl u

paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 JIEMEHTHI"

80

[Inpamna. Buael nupamun. [IpaBunpHas
npamMuaa




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL.

81 IIpaBunbHas npusma !

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

23 Brinyxiible MHOrOrpanHuku. Teopema |
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 DOiinepa. [IpaBuiibHbBIC U TIOJYIPABUIIbHBIC 1
MHOTOTPaHHUKHU

85 Kontponbhas padota "MHororpaHHuky" 1

26 [TonsiTHe BEeKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 [IpaBuno mapannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
PasnoxxeHnue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHON 1
IJI0CKOCTH

92 CkansipHoe pou3BeJICHNE 1

93 Brruncnenue yria Mexx1y BEKTOpamMu B |
MIPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimme 3aga9u ¢ BEKTOpaMH 1

97 IIpocreiiune 3a1a4u ¢ BEKTOPaMHU 1

98 O060011eHre U cucTeMaTu3alys 3HaHU! 1




99 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosast koHTpobHas paboTa 1
102 O06001eHre u cucTeMaTr3aIs 3HaHUK 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
] IToBTOpenue TeMsl "KoopauHarsl BeKTOpa |
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTopenue temsl "CkansipHoe |
IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpeHue TeMsbl "Brruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpEeHUE TeMBI "YpaBHEHHE MTPSIMOH, |
MpoxosuIei yepes 1Be TOUKH"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE |
[IPOrpaMMHUpPOBAaHHE
10 AHaJIUTUYECKUE METOBI pacuéra yria 1
MeX1y NPSIMbIMH B MHOT'OTPaHHUKaX
11 AHanUTHUYECKHE METO/Ibl pacuéTa yria |
MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSTHASA OT TOYKH J10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHue paccTossHUui OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHUI OT TOYKHU 10
IJIOCKOCTH B MPAaBUIbHON IUPAMHUJIE

15 KontponbHas padota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHusi MHOTOTPAHHUKOB: CTAH/IAPTHBIE

18 IIJIOCKOCTH, IEPECEUEHUS MPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
rapajuieJbHbIE CEYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOUIEHUM
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAXOIIIUMHUCS
MPSIMBIMU
[TepnenuKynsipHBIC TIPSIMBIEC U

” IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEHIUKYIIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB
[TepnenguKkynsipHBIC IPSMBIC H

23 IJTOCKOCTH: TEOpEMA O TPEX
MepHeHIUKYISIpax

24 [lepnenaukynspHbIe TPSIMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOITAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 IeH, COOOPaKEHHsI TTOI00MS

26

IToBTOpenue: iomanu
MHOTOYTOJLHUKOB, ()OPMYIIBI JIS
TJI0IA N, COOOpaKEHHsI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, CoOoopakxeHus Mo00M

[Tnomamu cedeHuit MHOTOTPaHHUKOB:
TUTOIIATU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHSI TOT00MS

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs OA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesenunena

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpuuecKre 3a7a4u, CBI3aHHEIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNenuneaa

34

[Tpuknaguelie 3a1a4n, CBI3aHHBIE C




BBIYMCICHUEM 00BEMA MMpsAMOYI'OJIBHOTO

napajienenumneaa

35 O06BEM IPSIMOI TPU3MBI

36 CrepeomeTpuuecKkue 3aJ1auu, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSAMOIA TPU3MBI
Beruncnenme 00bEMOB TEIT ¢ TTIOMOIIIBIO

38 onpeaenéHHoro uurerpaina. O0bém
HAKJIOHHOH MPU3MBI
Beruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

39 onpeaenéHHoro uarerpana. O0bpém
T PAMH/TBI

40 dopmyna 00béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM

4 CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpHuuecKue 3aJauu, CBSI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4yn no reme "OOBEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMHUIbI

46 [Ipumenenue o0bEMOB. Borunicnenue

pacCToAHUA A0 IMIIOCKOCTU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
Hunuaapuyeckas MOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Munuuap. [Ipsamoii KpyroBou NUIMHAP.
[Inomane MOBEpXHOCTH LUIUHIPA

50 Konundeckasi mOBepXHOCTh, 00pa3yromue
KOHMYECKOU noBepxHocTu. Konyc

51 Ceuenune KOHYycCa MIOCKOCTHIO,
napajuieNbHOM MII0OCKOCTH OCHOBAHUS

50 Yceu€nneplit konyc. M3o0paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MIOCTPOECHUEM CEUEHU HUIUHAPA, KOHYCa
CrepeomeTpuueckue 3aa4 Ha

56 JIOKA3aTeJIbCTBO U BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
HUATUHAPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
UUAITUHAPOM

59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bu u m300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKkue 3aaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpolt U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYNKHOCTH HA TJIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHI)Ie
nmoxoous

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpaieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHIpA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYca

74

75

76

IInomanu 60KOBOI M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHYca

[Ipuknagueie 3agaun 1o teme "OOBbEMBI U
IJI0IIaAu TOBEepXHOCTEH Ten"

77

O0BEM mapa 1 mapoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CETMEHTa U IapoOBOTO
CeKTopa

78

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM 1I1apa U
momaasio chepbl. COOTHOIIEHUS MEXKTY
TIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
MMOTOOHBIX TEIl

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpHUYeCKUE 3a1a9H, CBI3aHHBIC C




80

BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
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JIBrokeHwust mpocTpancTBa. OTOOpaskeHUS.
JIBv>keHust ¥ paBeHCTBO Guryp. O0mme
CBOKWCTBA JBUKECHUI
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Bupl 1BukeHMIN: napaiebHbIN
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajibHAsl CAMMETPHS, TIOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS

85
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88

Kontponbnas padota "BekTopsl B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[lapanienbHOCTh MPSAMBIX U MJIOCKOCTEN
B IIpocTpaHcTee”

Oo6o06maromiee noropeHue 11 noHATUH U
MEeTOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"Bekropsl B mpocTpaHcTBe"

O6o06maromiee nosropenue 11 noHATUH U
MeTOoJI0B Kypca reomerpun 10—-11




89
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KJIACCOB, CUCTEMAaTH3alUsl 3HAHUM:
"BexTops! B ipocTpaHcTee”

O6o6maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"OO6beM MHOTOTrpaHHUKA"

Ob6o06maromee nosropenue 11 noHsATUH U
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3aIl1sl 3HAHUI:
"O6beM MHOTOrpaHHUKA"
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Oo6o6maromee nmoBropenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyrJbix Ten"
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O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"
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WroroBas koHTpoJsibHas paboTa

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 06o0IIEHNE U
CUCTeMaTH3aIHsl 3HAaHUH
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Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

- I'eomerpust, 10-11 kmaccer / Atanacsu JI.C., byryzoB B.®., Kagomues C.b., Kucenesa

JI.C., Ilo3usak D.I'. Axumonepnoe obmiectBo «M3narenbekuii nentp «lIpocsenienne.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

- Teomerpus. Iloypounwsie pazpadorku. 10-11 kmaccel: yueb. mocoOue s
obmmeoOpa3zoBarenbubix opranuzamuii / C. M. Caaksn, B.®. byry3os. — M.: [IpocBemenue,

2017

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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https://resh.edu.ru/
https://lesson.edu.ru/

https://lesson.academy-content.myschool.edu.ru
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