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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBHseTCST OAHUM U3 0a30BBIX KypCOB Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMs, TaKk Kak oOecrneuynBaeT BO3MOXKHOCTb H3YYEHMs JUCLMILINH
€CTECTBEHHO-HAYYHOM HANpaBJICHHOCTH W MPEAMETOB T'YMAHHUTApHOIO IUKJIIA.
[TockonpKy JOTHYECKOE MBIIUICHUE, (GOpMUPYEMOE MpPU HU3YyYECHUH OOYyUYaIOIUMUCS
HNOHSTUWHBIX OCHOB I'€OMETPUH, IIPHU JOKA3aTEIbCTBE TEOPEM U MTOCTPOCHUU LIEMOYKU
JIOTHYECKUX YTBEPKICHUH MIPU PELLICHUN FEOMETPUUECKUX 3a/1a4, yMEHHE BbIIBUTaTh U
OIpOBEpraTb THUIIOTE3bl HEMOCPEICTBEHHO MWCIIONB3YIOTCS IPU pEIICHUH 3ajad
€CTECTBEHHO-HAYYHOI'0 IIUKJIa, B YACTHOCTH (PM3HUECKUX 3a/1a4.

[leas ocBoeHMsI mporpaMmbl ydyeOHOro kypca «l'eoMerpusi» Ha YriIyOJIEHHOM
YPOBHE — pa3BUTHE MHIUBUIYAJbHBIX CHOCOOHOCTEH OOy4arouuxcs NMpu U3y4E€HUU
reOMETPUH, KaK COCTABIIAIOIIEH ITpeaMeTHON obnacTh «MaTtemaTtruka U HHQOpPMAaTHUKa»
yepe3 00ecrneueHne BO3MOKHOCTU MPUOOPETEHUSI U UCTIOIb30BaHUs Oosee TiyOOoKHX
T€OMETPUYECKHUX 3HAHUM U IEUCTBUIA, CTIEUU(DPUYHBIX T€OMETPUH, U HEOOXOAUMBIX IS
YCHEMIHOTO0 MPOQECCHOHATIBHOIO 00pa30BaHUs, CBA3aHHOTO C HCIIOJIb30BAaHUEM
MaTEMaTHKH.

[TpuoputreTHpIMM 3alayaMU  Kypca TE€OMETpUHM Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SBJISIOTCS:

pacuIMpeHne NPEICTaBIECHUs O TeOMETPUM KaK YacTH MHUPOBOM KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMupOBaHKE MPEACTABIECHUS O MPOCTPAHCTBEHHBIX (PUTYPAX KaK O BAKHEHIIINX
MaTEMaTUYECKUX MOJEIISAX, MO3BOJIIIOUIMX ONMCHIBATH M M3y4aTh pa3HbIC SIBJICHUS
OKpPYXaIOIlEro MHUpa, 3HAHUE MOHATHIHOrO ammapara no pasgeny «CTepeoMeTpus»
y4eOHOT0 Kypca reOMETPUH;

(dbopMUpOBaHHE YMEHUS BIaJE€Th OCHOBHBIMU MOHSATHUSMHU O MPOCTPAHCTBEHHBIX
durypax 1 uUX OCHOBHBIMU CBOWMCTBaMH, 3HaHHE TeopeM, (HOpPMYyJI U YMEHHUE HUX
NPUMEHSATh, YMEHHS JIOKa3bIBaTh TEOPEMbl W HAXOJIUTh HECTaHAAPTHBIE CIIOCOObI
pelieHus 3anay;

dbopMHpoBaHE YMEHHS PACIIO3HABATh HA YepPTEkKaxX, MOJIETSX U B p€aIbHOM MUPE
MHOTOI'PAaHHHKH U TeJla BpAaIEHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIEIIH;

dbopMupOBaHHE TOHMMAHHUS BO3MOXHOCTH aKCMOMATHYECKOTO TMOCTPOSHUS
MaTEeMaTUYeCKUX Teopuil, (opMupoBaHHE MOHUMAHHUS POJM aKCUOMATUKH MpHU
MIPOBEJNCHUYN PACCYKICHUN,

dbopMupoBaHHEe YMEHHUs BIIAJETh METOJAAMU JOKA3aTebCTB M aJITOPUTMOB
pElIeHMs, YMEHUS UX NPHUMEHSTh, NIPOBOAUTH J10KA3aTENbHBIE PACCYKIECHUS B XOJE
pELICHUs] CTEPEOMETPUYECKMX 3a7ad M 3a4ad C HPaKTUYECKUM COAEPKaHHUEM,
(opMHUpOBaHKE MPEACTABIECHUS O HEOOXOJUMOCTU JOKA3aTelIbCTB IPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPKACHUW U POJIM aKCUOMAaTUKU B IPOBEIACHUM JE€TyKTHUBHBIX
pacCyKJIeHUN;



pa3BUTHE W  COBEPUICHCTBOBAHUE  HWHTEJUIEKTYaJbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEW 00ydJaronuxcsi, IMO3HABaTCIIbHOW AaKTUBHOCTH, WCCIICIOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHue (PYHKIUMOHAIBHOW TI'PAaMOTHOCTH, PEJIICBAHTHOW TE€OMETPHH:
YMEHUSI pacrlo3HaBaTh MPOSIBICHUS TE€OMETPUYECKUX TOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B pealibHbIX >KU3HEHHBIX CUTYallUsIX U TMPU HU3YUYCHUH JAPYrUX
Y4eOHBIX  NPEAMETOB,  MPOSABICHUS  3aBUCUMOCTEM U 3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSl PEAIbHBIX CHUTYallMi, HCCIEJOBAaHUS TMOCTPOEHHBIX MOJIEINEH,
WHTEPHPETALNU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKATEIHHBIMU JTUHUSMHU y4eOHOTro Kypca «I'eomerpusi» B 10—11
Kjaccax sBistoTca: «lIpsMble M IUIOCKOCTH B IPOCTPAHCTBE», «MHOTOrpaHHUKNY,
«Tema Bpamenus», «BekToppl W KOOpAWHATBI B IIPOCTPAHCTBE», «/IBHMKEHUA B
IIPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMUY», PEIEBAaHTHBIMU F€OMETPUN Ha YyIiIyOJIEHHOM ypoBHE 00yuenus B 10-11
KJIacCaX, OTHOCHTCS KO BCEM COJIEpKATeJIbHBIM JIMHHUSM Yy4eOHOro Kypca, a
(bopMHpOBaHUE JIOTHYECKUX YMEHHUI paclpeAesieTCs] HEe TOJIBKO MO COAEepKATEIbHBIM
JUHUSM, HO M 10 roaaMm oOyueHusi. CopepxaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
NpEeAMETHBIM  pe3yibTaTaM ocBoeHus DexepanbHOil  pabodeil  mporpammbl,
pacnpenenéHHbIM 10 rojiaM OOy4YeHHs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, TMPUHLMIHAIBLHBIM  BOMpocaM oOydaromuecss oOpamainch
HEOJHOKPAaTHO. JTO IMO3BOJSET OPraHu30BaTh OBJIAJACHHE T'€OMETPUYECKUMU
MOHATUSMA M HaBBIKAMHU TIOCJIEIOBATEIbHO M TIOCTYIATEIbHO, C COOIIOJEHUEM
OPUHIIMIA TPEEeMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOYATh B OONIYI0 CHCTEMY
TCOMETPUYECKUX MPEICTaBICHUNA OOyYaromuxcs, paciupsiss U yrayosss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBA3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3gath  ycioBus  qus puddepeHnmanuu  00ydeHus,  MOCTPOCHHS
WHIUBUYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, 0OECNEeUUTh yTiyOJlIEHHOE U3yYeHUe
reOMETPUH KaK COCTaBIIAIONICH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH O0YYarOUIUXCsl K MPOJOJDKEHUIO U3YYEHUS MAaTEMAaTUKU C y4ETOM
BbIOOpa Oynymiei mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOIUM U
1po¢heCCHOHAIBHBIM 00pa30BaHUEM.

Ha u3ydenue yuebHoro kypca «I'eomeTpusi» Ha yriayOoJIEHHOM YPOBHE OTBOJIUTCS
204 gaca: B 10 kiacce — 102 gaca (3 yaca B Heaeno), B 11 kimacce — 102 yaca (3 gaca B
HEJIEITI0).



COJEPXXAHME OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajyIENbHOTO MpOEKTUpoBaHUA. I300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpasAp, MapauleienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEMN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopemMbl KOCHHYCOB M CUHYCOB JUJISl TPEXTPAHHOTO YTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsAMOYTOJIbHBIN NTapaJJIENEUIEN U €T0 cBoMicTBa. KpaTuanmue
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, NpaBUibHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MpPAaBUJIbHAS MPHU3MA W NPaBWIbHAs NUPaAMUA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Ky0. [IpeacraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMU[bI, TEOPEMa O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronmpHasg  cucrtema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass TOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunuHapa u konyca. CummMetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CerMEHTa.

KoMOuHanuyu Ten BpamieHuss ¥ MHOTorpaHHUKOB. [Ipu3sma, BmmcaHHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH MUIUHApPA, KOHyCa, TUIOMAaAh chephl U €€ JacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALIEHUS: CEYEHUS UINHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:knanckoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTD IPAKIAHCKON MO3ULIUNA 00YUaIOIIEerocsl KaKk akTUBHOIO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAaHUSA pA3JIMYHBIX CTPYKTYp, SBICHUW, MPOLEAYp
rpaXgaHckoro  oOmiectBa  (BBIOOpBI, ONpPOCHI W JIPYyroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPakKITaHCKOW WIACHTUYHOCTH, YBAKCHUS K
IIPOLIVIOMY M HACTOSIIEMY POCCHMCKONM MaTeMaTHMKH, LIEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHUCKON MATEMAaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYrUX HayKax, TEXHOJIOTHsX, cdepax
DKOHOMHKHU;



3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa, chopMUPOBAaHHOCTH
HPaBCTBEHHOT'O CO3HAHWSI, STUYECKOTO TMOBEJCHHUS, CBSI3aHHOTO C MPAKTUYCCKUM
MPUMEHEHUEM JTOCTUKEHUN HAYKH U JACSITEIbHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYYyIIIETO;

4) acTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOEC OTHOIIECHHWE K MHUpPY, BKIIOUYAs JCTETHKY MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KIeHUN, BOCTIPUUMYUBOCTD K
MaTEeMaTUYECKUM acTeKTaM Pa3IN4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BocnUTaAHME:

cOPMHPOBAHHOCT, yMEHHUS TPUMEHATH MAaTeMAaTHYECKWE 3HAHUS B
WHTEpecax 3I0pOBOT0 B 0€30IMacHOTr0 00pasa JKU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTJIbIXa, peryisipHas (u3nUecKasi akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHHE
TIPY 3aHATHAX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTBIO;

6) TpyaoBoe BocniuTaHUE:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWS, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHANLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATh COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M  CIOCOOHOCTP K  MAaTeMaTHUYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 3aJ1a4 MAaTEMaTHYECKON HApaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIBTYPhl, TIOHWMaHUE BIIASHHSI
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIlbl, OCO3HAHHE TJIOOATBLHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OpUCHTAIIHS
HAa TIPUMCHEHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3aj7ad B 00JacTu
OKpYXaromel cpefpl, IUIAHHPOBAaHUE TIOCTYIKOB W OIEHKH HMX BO3MOXKHBIX
MTOCJICJICTBUM ISl OKPY KAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HAyKH KaK cepbl 4eTOBEUCCKOH IeITEIEHOCTH, STAIOB €€ Pa3BUTHS M 3HAUUMOCTH
JUTSL pa3BUTHUSL MBWIM3AIMK, OBJIAJCHUE SI3bIKOM MaTEMAaTUKH U MaTeMaTHU4eCKOU
KyJIbTYPOU KaK CPEeJCTBOM MTO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYIO
Y UCCJIEIOBATEILCKYIO NIEATELHOCTh MHANBUAYAILHO U B TPYTITIE.

METAINIPEJMETHBIE PE3YJIBTATbBI



Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBHUS

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOILIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(UKAIUY,
OCHOBAHUS JiJ1s1 00OOIIECHUS U CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (opMymupoBaTh ©  TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEINIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISIT MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJIaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpATh CNOCO0 pelleHus y4yeOHOW 3ajaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpPATh HanboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckue JeCTBUS:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpEUUE,  MpoodsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apPTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH CaMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTHYECKOro 00bEeKTa, SIBJICHUSI, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBEAEHHOTO  HAOJIONICHMS, KCCJICJOBAHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIecCa, a TaKXKE BBIJIBUTaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c undopmanueii:

BBISABJIATH AeUIMTH MHPOpPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJI1 OTBETa Ha
BOIPOC U ISl pEUICHUs 3a/1auu;

BBIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH HHGOPMAIIHIO PA3IMYHBIX BUIOB U (HOpM
MPECTABIICHHUS;



CTPYKTYpUpPOBaTh MH(GOPMALINIO, MPEICTABIATh €€ B pa3IUYHBIX (Popmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLIEHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpPMyYITHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE YueOHbIe 1eiiCTBHA

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJSIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IOSICHEHHS II0 XOAYy pEIICHUS 3aJayH,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0/ie 00CYXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
auainora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, DKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3eHTalUU U OCOOEHHOCTEHN ayIUTOPHUH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusamnus:

COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1a4i, BRIOUpATh CIIOCOO pelIeHus C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMBIX JACHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crnoco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peleHus
MaTeMaTHYECKOM 3aJ1auM;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELICHUN 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHKEHUS WJIM HEAOCTHUKEHUSI Pe3yNIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasl 1eATEJIBHOCTD:

IIOHUMATh U MCIOJIB30BATh NPEUMYIIECTBA KOMAaHIHOW U WHIUBUILYAIBHOU
paboThl TpU peumieHuH Yy4eOHBIX 3aJay, MpPUHUMATh LEJdb COBMECTHOMU
JESITENIbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh



BUJIBI pabOT, TOTOBAPUBATHCS, 00CYKAATh MPOIIECC U pe3yabTaT padoThI, 0000IIaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPyNMoOBBIX GopMax paboThl (0OCYXIeHHS, OOMEH MHCHHA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YI€HAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B 0OmUHA TPOAYKT TO KpUTEPHUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJECHUCTBUA.

IHHPEAMETHBIE PE3YJIbTATDBI

K koniry 10 kiacca oOyyaromuics HayquTCst:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUAMHU CTEPEOMETPUU TIpU
pelIeHn: 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPH PELICHUU
T€OMETPUYECKHX 3a]1a4;

e KIAcCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE TNPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH TMOHATUSAMHU, CBA3aHHBIMU C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSAMBIMU B MPOCTPAHCTBE, MEXKAY NPAMOUA H
IJIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSMHU, CBA3aHHBIMU C MHOTOTpaHHUKAMU;

e CBOOOJHO pacrno3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpH3Ma,
nupamuaa, NpsSMOYToJIbHBINA Napaienenunen, Kyo);

e KJIAaCCU(PUUMPOBATH  MHOTOTPAHHWKH,  BBIOMpass  OCHOBaHMS IS
KJIacCU(UKaIINH,

e CBOOOAHO oONEpUPOBATh TMOHATUSAMHU, CBA3AHHBIMH C  CEUCHHUEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

e BBINOJHSATH napajiesbHOe, LHEHTPATbHOE u OpPTOTrOHAIBHOE
MPOEKTUPOBAHKE (QUTYP HA TNIOCKOCTh, BHITOIHIATH U300pakeHus puryp Ha
IJIOCKOCTH;

e CTPOWUTH CEYECHHS]I MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMHM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  INOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TpH3Ma,
NUpPaMUJIa), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

e CBOOOAHO OMEPUPOBATH MOHATHSIMH: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U INIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBI;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;



pelmarh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUW U
HAXOXJCHUE TEOMETPUUECKUX BEJIMYHH, IPUMEHSSI NU3BECTHBIE METObI TPU
pPELICHUM MaTEeMaTUYECKMX 3a]ad MOBBIIIEHHOTO W BBICOKOTO YpPOBHS
CJIOKHOCTH;

MPUMEHATh MPOCTEMIIME NPOTrpaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;
W3BJICKaTh, MPEOOPa30OBBIBATE W HMHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTekKax U pUCYHKaX;

IIPUMEHATh TIOJIYyYCHHBIE 3HAHUA HAa [pPAKTUKE: CPaBHUBATH U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
poIecce TMOMCKa pEHIeHUs MaTeMaTU4ecku CcPOopMyTupOBaHHOU
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE T€OMETPHH,
MCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHATUM W TEopeM, ammapara ainreOpbl, pellaTh MPAKTUYECKUE 3aJauH,
CBSI3AHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

CBOOOJHO OIEPHUPOBATh MOHSATHUSIMHU, CBSI3aHHBIMU C IMIUHAPUIECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
HOJTyYEHUS;

ONEPUPOBATH MOHATUAMH, CBA3aHHBIMU C TE€JIaMU BPALICHUS: LUIUHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUHApP, KOHYC, cepa W 1map) u
OOBSICHATH CTIOCOOBI MTOTYYECHHS TEJ BPAICHHS,

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUMCIISATh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpaIlCHHUS,
O0BEMBI M TUIOIIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHUSA,
TE€OMETPUUYECKUX TeJl ¢ IPUMEHEHHEM (hopmy,

CBOOOJHO OIEpPUPOBATh MOHATHUSMHU, CBS3aHHBIMU C KOMOWHAITUSIMU Tell
BpallleHWsi U MHOTOIPaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OTKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK HIIN TEJIO
BpAIllCHUS;

BBIUUCIIATh COOTHOLIEHUS MEXy IUIOIIAIIMU ITOBEPXHOCTEW U 00bEMaMHU
IT0JIOOHBIX TEI;

n300paxarb H3ydaeMble (UTYpHl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUIYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUEHUS TeJl BPAILLCHUS;



W3BJICKaTh, WHTEPIPETHPOBATH W MPeoOpa3oBhIBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QuUrypax, MPEeACTABICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OMEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTEpaIiy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
peraTh rTeOMETPUICCKUE 33/1a4 Ha BEIYUCIICHUE YTJIOB MEXIY MPSIMBIMH U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUMA OT TOUYKH JI0 TJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METOIa MIPU PEIICHHH;
CBOOOJTHO ONEPUPOBATH TOHITHSIMHU, CBSI3AHHBIMU C JIBDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHUN;

BEITIOJTHATh HM300paXEHUS MHOTOTPAHHUKOB W TEJ BpaIICHUS TIIPH
napajyieIbHOM  [EpPEHOCE, LEHTPAIbHOW CHUMMETPUHU, 3€pPKaJbHOM
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapaJuienTbHO U MEPIEHIUKYIISIPHO OCH), CEUCHHS KOHYca (MapayiiebHbIe
OCHOBAHHMIO M TIPOXOIAIINE YepPe3 BEPIITUHY), CEUCHUS II1apa;
UCIIOJIb30BAaTh METOJbI TIOCTPOCHUSI CEUEHUW: METOJl CJIEJIOB, METOJ
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH MIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUCCKHIE YTBEPKICHUS;

MPUMEHATh TeOMETpUUYeCKHe (aKThl I PEIICHHS CTEPEOMETPUUYCCKUX
3a/iay, MPEANOaralouX HECKOJIbKO IAaroB PEIICHHs, €CIH YCIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOW 1 HESIBHOH (hopMme;

pemarh 3aJadyd Ha JOKa3aTelIbCTBO MAaTEMAaTHYECKUX OTHOIICHUNA U
HaXO0XKJEHUE TEOMETPUICCKUX BEITHYUNH;

MPUMEHSATh MPOTPAMMHBIE CPEICTBA M AJICKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MPHU PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSTH MOJTyYEHHbIC 3HAHUSI HA TTPAKTHUKE: CPAaBHUBATH, aHATU3UPOBATH
W OIICHWBATh pPCAIBbHBIC CHUTYyallMH, MPUMCHATH H3yYEHHBIC TOHSTHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYCCKU
chopMyJIMPOBAaHHON MPOOJIEMBI, MOACIUPOBATh peaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPUHU, UCCIIEI0BATh MMOCTPOSHHBIE MOJICNIN C UCTIOJIb30BAaHUEM
TEOMETPUYECKUX TOHATUA ¢ TEOopeM, arrmapata anreOphl, periaTh
MPaKTUYCCKUE 3aJ1ayl, CBSI3aHHBIC C HAXOXKICHHEM T€OMETPUUYCCKUX
BEJINYMH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIVsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpeHME, O606III€HI§C " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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