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IMNOACHUTEJIBHASA 3AIINCKA

I'eomeTpust siBsieTcss OAHUM U3 0a30BBIX KYypCOB Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMsl, TaK KaK OOCCIECYMBAET BO3MOXKHOCTh M3YUYCHUS NUCIHILIANH €CTECTBEHHO-
HAy4YHOM HAIpPaBJICHHOCTH W MPEAMETOB I'YMaHUTApHOro IUKIiIa. [IoCKOIBKY JIoruueckoe
MBIIIIJIEHUE, (QopMupyeMoe TMpu H3YyYCHUH OOYYAOIIMMHCS TOHATUWHBIX OCHOB
F€OMETPUM, IMPU JIOKA3aTEIIbCTBE TEOPEM M IOCTPOEHUU ILENOYKU JIOTUHYECKHUX
YTBEPXKIACHUN MPU PEIICHUH T€OMETPUYECKUX 3a7ad, YMEHHE BBIJIBUTATh U ONPOBEpPraTh
TUINIOTE3bl HEMOCPEICTBEHHO HMCHOJIB3YIOTCS MPU PELICHUM 3a/1ad €CTECTBEHHO-HAYYHOI'O
IIUKJIA, B YACTHOCTU (PU3MYECKHUX 3a/]ad.

Lens ocBoeHUs mporpaMMbl yueOHOTO Kypca «['eoMeTpusi» Ha yriryOJIEHHOM ypOBHE
— pa3BUTHE MHIUBUIYAIbHBIX CIIOCOOHOCTEW 00ydYarouuXxcsl MpU M3YyYEHUU T'€OMETPUH,
KaK COCTaBJSIONIEH TmipeaMeTHONM oOnactu «Marematuka W uHGOpPMATHKA» 4Yepe3
oOecrieueHne BO3MOXKHOCTH TPHOOPETCHHMs] ¥  HMCIOJB30BaHUS Oojiee TIIyOOKHX
T€OMETPUYECKUX 3HAHWM M JEUCTBUH, CHEIU(PUYHBIX T€OMETPUU, U HEOOXOIUMBIX IS
YCHEIIHOTO0  Mpo(deCCHOHANBHOTO  00pa3oBaHUs, CBS3aHHOIO C  HCIOJIb30BAHUEM
MaTeMaTUKH.

[IpuopureTHbIMU  3aJayaMu  Kypca TE€OMETPUHM Ha  YIIIyOJIEHHOM  YpOBHE,
PaCHIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

pacllMpeHue TMpPEACTABICHHUSI O TEOMETPUM KaK YacTH MHPOBOW KYJIbTYphl U
dbopMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopmMupoBaHue MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak O BaXKHEHIIUX
MaTeMaTUYeCKUX MOJEIISIX, MO3BOJSIONIMX OMNUCHIBATh W U3y4yaTh pa3HbIC SBJICHUS
OKpY>Kalollero MHpa, 3HAHUE MOHATUMHOIO amnmapara no pasaerny «CrepeoMerpusd
y4eOHOTO Kypca reOMETpHH;

dbopMHUpOBaHHWE YMEHHsI BIAJETh OCHOBHBIMH MOHSTHUSMU O MPOCTPAHCTBEHHBIX
dburypax ¥ HUX OCHOBHBIMM CBOMCTBaMH, 3HaHUE TeopeM, GOpMYyJ U YMEHHE HUX
OPUMEHSTh, YMEHHUS JOKa3blBaThb TEOPEMbl M HAXOAUTh HECTaHIApPTHBIE CIIOCOOBI
pelieHus 3a1ay;

dbopMHUpOBaHUE YMEHHMs PaclO3HABATh HA YepTEkKaxX, MOJEISAX U B PeaTbHOM MHpPE
MHOT'OTPAaHHUKH U TeJia BpalleHUs], KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIH;

dbopMupoBaHWEe TIOHMMAaHUS  BO3MOXKHOCTH  AKCHOMATHYECKOTO  IMOCTPOSHUS
MaTEMaTUYECKUX Teopui, GOpPMHpPOBAHWE TOHUMAHUS POJU AKCHOMATUKH TpHU
IIPOBEJICHUU PACCYKICHUN;

dbopMHpoBaHrE YMEHUS BJIaJETh METOJaMU JI0KA3aTEIbCTB U AJITOPUTMOB PEIICHMUS,
YMEHUSI UX MPUMEHSATh, MPOBOAUTH JIOKA3aTEJIbHBIC PACCYXKJCHHUS B XOJI€ DEIICHUs
CTEPEOMETPUYCCKUX 3a/ad W 3a7ad C MPAKTHYECKUM CoJepKaHueM, (OpPMHpPOBAHUE
MPEICTaBICHUS O HEOOXOJAMMOCTH JOKA3aTeNbCTB MPU OOOCHOBAHWM MaTEMaTHUYECKHX
YTBEPKIAECHUIN U POJIM AKCHOMATHUKU B MPOBEJICHUU J1I€IYKTUBHBIX PACCYKICHUII;



pa3BUTHE M COBEPLICHCTBOBAHWE HMHTEJUIEKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEMN
oOyuaromuxcsi, M03HaBaTeIbHON aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHUN, KPUTUIHOCTH
MBIIUICHUS, UHTEPECA K U3YUEHUIO T€OMETPUH;

dopmupoBaHre (YHKIMOHAIBLHON T'PaMOTHOCTH, PEJIEBAHTHOW I€OMETPUU: YMEHUS
pacno3HaBaTh MPOSIBICHUS F€OMETPUYECKUX IMOHATUNA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CHUTYalMsIX M MPU HM3YYEHUHM JPYTUX Y4YE€OHBIX IPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEM W 3aKOHOMEPHOCTEM, MOJEIMPOBAHUS PEAbHBIX CUTYalUH,
UCCIIENOBAHUS IOCTPOEHHBIX MOJIENIEH, UHTEPIIPETALIMH NIOJIYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIepKaTeIbHBIMUA JUHUSAMU y4yeOHoro kypca «l'eomerpusi» B 10-11
KJjaccax ABIBIOTCA: «IIpsiMple M INIOCKOCTH B MPOCTpaHCTBE», «MHOrorpanHukm», «Tena
BpalleHUs», « BEKTOpBI U KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUIKEHNUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DI'OC COO TpeboBaHME «yMETh OINEPUPOBATH
MOHATUSMUY», PEIEBAHTHBIMU T€OMETpUM Ha YriayOnéHHoOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCHUTCSI KO BCEM COJEp)KaTeIbHbIM JIMHUAM Y4YeOHOro Kypca, a
(dopMupoBaHUEe JIOTUYECKUX YMEHHH pPACTpEAENseTCs HE TOJIBKO IO COACpKATeIbHBIM
JUHMUSM, HO M 1o rojgam oOydenus. CoxepkaHue oOpa3oBaHMs, COOTBETCTBYIOIEE
OpeIMETHBIM  pe3ysbTatam  ocBoeHuss — DegepanbHOd  paboueil  Mporpammel,
pacnpenenéHHbIM 10 roJaM o0y4eHHUsl, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM
OCHOBHBIM, MPUHIHUITHAIBHBIM BOIIPOCaM O0yuaromuecs: oOpaainuch HEOJHOKPATHO. DTO
NO3BOJISIET OpPraHU30BaTh OBJAJACHUE TE€OMETPUUYECKMMH IOHATUAMH M HaBbIKAMU
IOCJIEI0BATEIbHO U TOCTYNATeIbHO, ¢ COOJIOJCHUEM MPUHIUIA MPEEeMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYaTh B OOIIYyID CHUCTEMY TE€OMETPUYECKUX TpPEe/ICTABICHUN
oOyyJaronuxcsi, paciupss 1 yriryosss e€, 00pas3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K M3yYEHUIO0 FEOMETPUU Ha YTITyOJEHHOM YPOBHE NIO3BOJISIET:

cO3/1aTh yclIOBUS A AuddepeHnrnannn o0ydeHus, IOCTPOCHUsI WHAMBHUIYaIbHbBIX
o0pa3oBaTeNbHBIX MPOTPaMM, OOECHEeUUTh YIIIYOJIEHHOE W3yYeHHWE TEOMETPUU Kak
COCTaBJISIIONIEH yueOHOro npeamera «MartemaTiukay;

HOJATOTOBUTHh OOYYAIOIIMXCA K MPOJOJDKEHUIO HM3YyYEHHs] MATEeMaTUKU C YYETOM
BEIOOpa Oyaymiedt mpodeccun, oOecreduBas MPEEMCTBEHHOCTh MEXKIy OOMHMM U
po¢eCcCHOHATILHBIM 00pa30BaHKUEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriryOs€HHOM ypoBHE OTBOAUTCS 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Hemento), B 11 kmacce — 102 gaca (3 4gaca B
HEJICITIO).



COJEP XAHME OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TNOHATHS cTepeoMeTpuH. Touka, mpsmas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUM U
CIEACTBUS U3 HUX.

B3aumHoe  pacnosiokeHME ~ OPSAMBIX B NPOCTPAHCTBE.  IEPECEKAIOIIUECH,
napajulejibHble M CKpeluBaromuecs npsamble. IIpu3Haku CKpemuBarOmUXCs MPSIMBIX.
[TapannenbHOCTh NPSAMBIX M IUIOCKOCTENM B IMPOCTPAHCTBE: MAPAJIIEIBHBIE NPSMBIE B
IIPOCTPAHCTBE, MNAPALIEIBHOCTh TPEX MPAMBIX, MAPAJUIENBHOCTh MPSIMON MU IJIOCKOCTH.
[TapamienpHOE M IEHTPAIBHOE NPOEKTHPOBaHUE, H300pakeHue ¢uryp. OCHOBHBbIE
CBOMCTBAa MapaJlIeIbHOTO MpOeKTUpoBaHUs. M300paxkenue ¢uryp B mapajieiabHOU
IPOCKUMU. YTIbl C COHAIIPABJICHHBIMU CTOPOHAMH, YIOJd MEXIy IpsAMBIMA B
npoctpancTBe. [lapamnenbHOCTh IIIIOCKOCTEM: MapasulelibHbIE IUIOCKOCTH, CBOMCTBA
napajuielbHbIX TuiockocTel. [Ipocreiimme mpocTpaHCTBeHHbIE (UTYPHI Ha TIOCKOCTH:
TETpa’ap, NapaJuIeIeIUIIE], TOCTPOCHUE CEUCHUM.

IleprieHIMKYIAPHOCT NPSIMOM M IUIOCKOCTH: IEPIICHAMKYJISPHBIE IpPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIC MApPAJUICIbHBIE U MEPHCHAUKYIAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHAUKYJISIPHOCTU IIPAMON M IUIOCKOCTH, TEOpeMa O MPSIMOU IEPHEHIUKYIAPHOU
IIOCKOCTU.  OpTOrOHANBHOE  INpoeKTHupoBaHue. lleprneHauMKkynssp ¥  HAKJIOHHBIE:
pPacCTOSHUE OT TOYKU 10 IUIOCKOCTH, PACCTOSAHMUE OT INPSAMOU 10 IUIOCKOCTH, IPOEKLHUS
Gurypst Ha IIJIOCKOCTb. IleprieHIMKYIAPHOCTD IIJIOCKOCTEH: IIPU3HAK
NEPNEHIUKYJIPHOCTH JBYX IUIOCKOCTEN. Teopema o TpEX nepneHauKyJIsapax.

Yrael B IOPOCTPAHCTBE: YrOJl MEXIY INPSIMOM U IUIOCKOCTBIO, JABYI'PAHHBIA YIOJI,
JIMHEWHBIA yIroJl JBYIPaHHOTO yryia. TpEXrpaHHbli M MHOrorpaHsblie yribl. CBOMCTBa
IUIOCKMX YIJIOB MHOrorpaHHoro ymia. CBOHCTBa IUIOCKMX M JABYTPaHHBIX YIJIOB
TPEXTPAHHOrO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXIPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapsl MHOrorpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: n-yronpHas npusma,
npsMasi M HAKJIOHHAas TMpU3Mbl, OOKOBasi M IOJIHAS IIOBEPXHOCTh IPU3MBIL
[Tapayutenenunenn, NpsIMOYTOJIBHBIN Napajuleenunes 1 ero ceorcrea. Kparvaimme nytu
Ha TIOBEPXHOCTM MHororpaHHuka. Teopema Oiutepa. IIpocTpaHcTBeHHass TeopeMa
[Mudaropa. ITupamupa: n-yrojibHas nupamuja, NpaBUJIbHAsS M yCEUYEHHAs MHPAMMUIBI.
CpoiictBa péOep u OOKOBBIX TpaHell mpaBWiIbHOW mupamunabl. [IpaBuibHBIC
MHOI'OTPAaHHUKU: NIPaBWIbHASA IIPU3Ma U NPaBUIIbHAS IMPAMUIA, IIPABUIIbHAS TPEYTOJIbHAS
nupaMua W OpaBWIBHBIM  TeTpasnp, KyO. IlpencraBineHne o0  OpaBUIIBHBIX
MHOT'OTPaHHUKAX: OKTa’p, TOAEKAdAP U UKOCAIP.



Brluucnenue 31eMEHTOB MHOTIOIPAHHHMKOB: pé&Opa, auaroHanu, yrisl. Ilinomans
OOKOBOI MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSMOM MPU3MBI, TUIOMAAhL OCHOBAHUM,
TeopemMa 0 OOKOBOI MOBEPXHOCTU IpsiMOM mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPABUWIBHOM IMMPAMUJIBI, TEOPEMA O IUIOLIAIA YCEUEHHON TUPAMU/IBL.

CummMmeTpus B IPOCTPAHCTBE. DIEMEHTHI CHMMETPHUU MPABUIIBHBIX MHOTOTPAHHUKOB.
CummMmeTpus B NMPAaBUIBHOM MHOTOTPaHHUKE: CUMMETPUS NapauleIeINIend, CUMMETPUs
IIPAaBUWIBHBIX IIPU3M, CHMMETPHS ITPABUIBHOW TUPAMU/IBL.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[lIoHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOM BEKTOpP, IJIMHA HEHYJIEBOTO BEKTOpA,
BEKTOPBI KOJUIMHEAPHBIE, COHANPABIEHHBIE U IPOTHUBOIOJI0KHO HAIIPABIECHHBIE BEKTOPBI.
PaBeHcTBO BEKTOpPOB. J[€MCTBUS ¢ BEKTOPAMU: CIIOKEHHUE U BBIYUUTAHUE BEKTOPOB, CyMMa
HECKOJIBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4yncio. CBOMCTBA CIOKEHHSI BEKTOPOB.
CBoiicTBa YMHOXEHHsI BEKTOpa Ha uucio. [loHsTne komruianapHsle BEKTOphI. [Ipu3Hax
KOMIUIAHAPHOCTU TPEX BEKTOPOB. [IpaBuno mapannenenunena. Teopema 0 pas3nokKeHUU
BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BekTOopaM. lIpsmoyrosnpHas cucteMa KOOPIWHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBA3p MEXIy KOOpAMHATAMU BEKTOpA U
KOOpAMHATaMU TOYEK. YTOJI MeXAy BeKTopamu. CKaJsipHOE TPOU3BEIECHUE BEKTOPOB.

11 KIIACC

TeJia BpaieHus

[TonsiTUsA: LMIMHIPUYECKass MOBEPXHOCTh, KOHUYECKAs MOBEPXHOCThb, chepruyeckas
OBEPXHOCTh, O0pa3ytolue nopepxuocteil. Tena BpamieHus: UUIMHAP, KOHYC, YCEUEHHBIN
KOHyC, cdepa, map. BzaummHoe pacmonoxkenne cdepbl M TIIOCKOCTH, KacaTeabHas
IUTIOCKOCTh K cepe. M300parkenue Ten BpalieHus: Ha MIOCKOCTH. Pa3BépTka nunuHapa u
konyca. CumMmetpusi chepsl U mapa.

O06BEM. OcHOBHBIE CcBOMcTBa 00bEMOB Tenn. Teopema 00 00BEME MPSAMOYTOJIBHOTO
napajuienenuneaa u ciueacTus u3 He€. O0bEM MPSMON U HAKIOHHOW MPU3MBbI, IMJIUH]IPA,
nupaMusl U KoHyca. O0BEM 11apa U mapoBOTr0 CETMEHTA.

KoMOuHanuu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BrnucaHHas B IWJIMHID,
onucaHHas okoJso muiuHapa. [lepeceduenue cdepsl u 1mapa ¢ wiockocteio. Kacanue mapa
1 cdepbl mIOCKOCThIO. [loHSATHE MHOTOrpaHHWKA, OMHCAHHOTO OKOJO cepsl, cdepsl,
BITIMCAaHHOW B MHOTOTPAHHHK WJIH TEJIO BPAIICHUS.

[Tnomanp MOBEPXHOCTH MMWIMHIPA, KOHYCa, TUIOMIa b chepsl u e€ yacteil. [lonobue B
npoctpancTBe. OTHOIIEHHE O0O0BEMOB, TUIOMIAJEH ITOBEPXHOCTEH MOAOOHBIX (UTYP.
[IpeoOpazoBanue nono6us, romoTeTus. Pemienue 3a1a4 Ha MIOCKOCTH € UCTIOJIb30BAHUEM
CTEpEOMETPUIECKUX METOJIOB.

[TocTpoeHnne cedeHHWii MHOTOTPAHHWUKOB M T BpAIICHUS: CEUEHUS IHJIMHIpA
(mapayyieIbHO M MEPIEeHINKYISIPHO OCH), CEUYEHHs] KOHyca (MapajulielibHble OCHOBAaHUIO U
IPOXOJAIIME Yepe3 BEPIIUHY), CEUCHHs IIapa, METOJbl MOCTPOCHUS CEUCHUN: METO]
CJIEJIOB, METOJl BHYTPEHHETO TPOECKTUPOBAHMUSI, METOJ] MIEPEHOCA CEKYIICH MIOCKOCTH.



BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpocTpaHcTBe. Omneparuyd HaJl BeKTOpaMHu. BekTopHOE YyMHOXXEHUE
BEKTOpOB. CBOMCTBa BEKTOPHOIO0 YMHOXEHHs. [IpsmMoyronbHasi cucTeMa KOOpPAMHAT B
npoctpancTBe. Koopaunatel Bektopa. Paznokenue Bektopa mo 6asucy. KoopauHatHO-
BEKTOPHBI METOJ IPU PELIEHUN T€OMETPUUECKHUX 3a1ad.

JIBUKeHUs B IPOCTPAHCTBE

JIBmwxenus npoctpaHcTBa. OTobpakenus. JIBmkeHHs W paBeHCTBO (uryp. OO6mue
CBOMCTBAa JBW)KCHWH. Bwuapl [BWKEHUN: NapajuleibHbIA IIEPEHOC, LEHTpaJbHAS
CUMMETpHUS, 3€pKajbHasi CHUMMETpPHs, IOBOPOT BOKpyr mpsimoi. IIpeoOpazoBaHus
noxo6us. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJIHETO
OBLIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIMTAHKE:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMHA OOYYaIOMIeToCs] KaK AaKTUBHOTO W
OTBETCTBEHHOTO JIEHa POCCHICKOTO OOIIEecTBa, MPEACTABICHHE O MaTeMaTHYeCKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SBICHUM, MPOLEIYP IPaKIAHCKOIO
oO1iecTBa (BBIOOPBI, OMPOCHI U JAPYroe), yMEHHUE B3aWMOJICUCTBOBATH C COIMAIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUHM C UX PYHKIMUSIMHU U Ha3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TPaXKIAHCKOW HMIACHTUYHOCTH, YBaXXEHUS K
IPOLLJIOMY M HACTOSIIIEMY POCCHICKOW MAaTeMaTUKH, ILEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSAM POCCUUCKUX MATEMAaTUKOB M POCCUUCKOM MATEMAaTUYECKOW IIKOJIbI,
UCIIOJIb30BaHUE ATUX JTOCTUKEHUH B JPYTUX HAyKax, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Haponaa, Cc(HOopMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, JTUYECKOrO TMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTIXKCHUN HAyKU U JICSITEIbHOCTHIO YYEHOTO, OCO3HAHUE JUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWIMBOTO OYIyIIIETo;

4) 3cTeTHYECKOE BOCTIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIKOYAas OCTETUKY MaTEMATHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PELIEHUH, PaCCyKIECHUH, BOCIPUUMUYUBOCTH K
MaTeMaTUYECKUM acIlieKTaM pa3fInyHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHME:

c(OpPMHUPOBAHHOCTh yMEHHUS TPHUMEHSIThH MaTEeMaTHYECKUE 3HAHUS B HWHTEpecax
3I0pOBOI0 U 0€30IacHOr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHHUE K CBOEMY 37I0POBBIO
(3mopoBoe TUTaHHWE, COATAaHCUPOBAHHBIA PEXKUM 3aHATHH U OTHAbIXA, peryJisipHas
dusnyueckass aKTHBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHWE TMPHU 3aHSATHUSAX CIIOPTHUBHO-
03JI0POBUTEJILHOW AEATEIbHOCTHIO;

6) TpynoBOE BocIMTAHME:

TOTOBHOCTh K TPYy/Ay, OCO3HaHUE IEHHOCTH TPYAOIIOOUs, MHTEPEC K Pa3IUYHBIM
chepam mpodecCHOHANBHON JESITEIbHOCTH, CBS3aHHBIM C MarTeMaTUKol U €€
NPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HaHHBIA BbIOOp Oynymed mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh U CIOCOOHOCTH K
MaTEeMaTUYECKOMY OOpa30BaHUI0O M CaMOOOpa30BAHUIO HA MPOTSHKEHUU BCEU KU3HH,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3aJad MaTeMaTUYeCKOU
HaIPaBJICHHOCTH;



7) 3K0J10THYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJBTYPhl, MOHUMAHUE BIHUSHUS COIUAIBLHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSIHUE MPUPOJIHON M COLMATIBHOM CpPEeJlbl, OCOZHAHHE
I00aJbHOTO  XapakTepa JKOJOTUYECKUX TpoOJjieM, OpHUEHTalus Ha M[pPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUW JUIsS PEIICHUs 3ajJad B O00JIACTHM OKpYXKAwoIIeH Cpebl,
IJIAHUPOBAHUE TOCTYINKOB U OIIEHKM MX BO3MOKHBIX TOCIEICTBUU JUIsl OKpYKarolen
Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAyKU U OOIIECTBEHHON MPAKTUKHU, MOHUMAHUE MATEMaTUYECKOM HayKH Kak
chepbl 4eIOBEUECKON JEATEIHHOCTH, TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHUSA
UMBWIN3ALUH, OBJIAJICHUE SI3IKOM MaTEMaTUKM W MaTeMaTH4YECKOW KYJIbTYpOH Kak
CpPEICTBOM  [O3HAHMSI ~ MHpA, TOTOBHOCTH  OCYHIECTBJISITh ~ MPOEKTHYIO U
UCCIIEJIOBATEIBCKYIO JEATeIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

Ilo3naBaTesibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjoruueckue geiicTBHA:

BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU MATEMaTHUYECKUX OOBEKTOB,
NOHATUH, OTHOUIEHUH MEXIYy NOHATHSAMH, (OpMYyIHUpOBaTH ONpPENENEHUs MOHATHIA,
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(PHUKALNN, OCHOBAaHUA Ji1 0000IIEHUs U
CpPaBHEHUS, KpUTEPHUH POBOJAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBATH U NMPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIIbHbBIC U
OTpULATEIbHBIC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOPEYHUS B
(akTax, JaHHBIX, HAOMIOJCHUSIX U YTBEPKICHUSIX, peiaraTh KPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

JienaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKHU, AEAYKTUBHBIX U MHIAYKTHBHBIX
YMO3aKJIIOUECHUN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTh CaMOCTOSITENIBHO  JIOKa3aTeIbCTBA MAaTEMAaTUYECKHX YTBEPKICHHIM
(mpssMblE M OT MPOTHBHOIO), BBICTPAMBATh APIYMEHTALMIO, I[PUBOJAUTH INPHUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHHS U BHIBOJIbI;

BbIOMpATh Ccroco0 pemieHus yuyeOHOW 3a7auM (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOJAIIMI C y4ETOM CaMOCTOSITENIBHO BbIJEIECHHBIX
KPUTEPHEB).

Ba3oBble ucciiegoBarejbLCcKue 1eHCTBUA:

UCIIOJB30BaTh  BONPOCHI  KAK  HMCCIEAOBATEIbCKUM  MHCTPYMEHT  ITO3HAHMS,
(GopMyIMpoBaTh BOMPOCHl, (PUKCUPYIOUIME HPOTUBOPEYHE, MPOOJIEMy, yCTaHABIMBATh
UCKOMOE U JIaHHO€, POPMHUPOBATH TMIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3ULIMIO0, MHEHHE;



IPOBOJIUTh CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA HSKCHEPUMEHT, HCCIIECIOBAHUE I10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHudecKoro oOBeKTa, SBJIEHUS, IpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMU, SIBICHUSIMU, IIPOLIECCAMU;

caMOCTOSITeNIbHO  (hopMynupoBaTh 000OIIEHUSI W BBIBOALI 1O pe3yJbTaram
MPOBEJAEHHOIO HAOIIOJICHUSI, HCCIEOBaHMS, OIEHUBATh JOCTOBEPHOCTh IMOIYUYECHHBIX
PE3yIBTaTOB, BHIBOJOB M 0000IIEHNUIA;

IPOTHO3UPOBATh  BO3MOKHOE  pa3BUTHE Mpolecca, a TakKKe  BbIJIBUIAThH
IPEATIOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmei:

BBISIBIISATH IePUITMTHI HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JJISI OTBETAa Ha BOMIPOC H
JUISL pEIIeHUS 3a/1a4H;

BBIOMpaTh WHMOpPMAIMI0O W3 HCTOYHUKOB PA3MYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(POPMALMIO PA3IMYHBIX BUAOB U (PopM
npeACTaBICHUSI;

CTPYKTYPUPOBaTh HH(POPMAIMIO, TPEIACTABIATh €€ B pa3IuuHbiX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HHGPOPMALMH [0 CAMOCTOSTENBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMmyHukaTuBHbBIE YHHBeEPCcATbHbIE YUeOHbIE e CTBHS

OO0uienue:

BOCIIPHHUMATh U () OPMYITUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIIOBUSIMH H IICIISIMH
oOIIeHus, $SCHO, TOYHO, TPAMOTHO BBIPAKATH CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS MO XOJy PEIICHHS 3a/iauyd, KOMMEHTHpPOBATH
TIOJTyYeHHBIN Pe3yJIbTarT;

B XOJe OOCYXICHHs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI,
npoOJieMbl, pelraeMoil 3ajaud, BBICKA3bIBaTh HWJCH, HAIIEJICHHBIE HA TMOWCK pPEIICHUS,
COTOCTaBIIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTHX YYaCTHUKOB JHAJIOTa,
oOHapyXMBaTh Pa3jIU4Me€ M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (GopMe (PopMyIHpoOBaTh
pa3HoTJIacHsl, CBOM BO3PAKEHUS;

NPEACTABIATh PE3ydbTaThl pPEIICHUS 3aladyd, OSKCIEPUMEHTa, MCCIIeOBAHMUS,
IIPOEKTa, CAMOCTOSATEIHLHO BEIOMPATH (hOpMAT BRICTYIICHUS ¢ YUETOM 3a71ad MPEe3eHTAIUN
¥ 0OCOOEHHOCTEN ayJUTOPUU.

PeryisiTuBHBIE YHMBepcaJbHbIe YueOHbIe NeiiCTBHUSA

Camoopranusanus:

COCTaBJIATH IIJIaH, AJITOPUTM PEILIECHUs 3a/1a4u, BEIOUpATh CIOCOO pelIeHus ¢ y4ETOM
UMEIOIINXCS  PECYPCOB U COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yUETOM HOBOW MH(OpPMALIUU.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:



BJa/IeTh HAaBBIKAMH I[TO3HABATENbHON pe(IEKCHU KaK OCO3HAaHUS COBEPIIAEMBIX
JNEHUCTBUA M MBICTUTENBHBIX TMPOILIECCOB, WX PE3yJNbTaTOB, BIJANETh CIIOCOOAMHU
CaMOMPOBEPKHU, CAMOKOHTPOJSL TMpoliecca U pe3yibTara peUIeHUusT MaTeMaTHU4ecKOou
3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPBIC MOTYT BOZHUKHYTh IIPH PEIICHUU 3a7a49H, BHOCHTH
KOPPEKTUBBI B JEATEIHPHOCTh HAa OCHOBE HOBBIX OOCTOSTENHCTB, MAHHBIX, HaWJIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJIbTaTa MLEIW W YCIOBUSIM, OOBSCHATH NPUYUHBI
JOCTHKCHHSI WM HEJTOCTIKEHHUSI PE3yJbTaTOB JIEATEIHHOCTH, HAXOAUThH OIIMOKY, aBaTh
OLICHKY PUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEJIbHOCTD:

MOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBUAYATHHON PabOTHI
IpU pelIeHUr y4eOHbIX 3a/1a4, TPUHUMATh 1[€Jb COBMECTHOM J1€ATeIbHOCTH, TUIAHUPOBATh
OpraHM3aIMI0 COBMECTHOW paboOThl, pacmpeaensTh BUABI pabdOT, JOrOBapUBaATHCH,
00CyKIaTh MPOLECC U PE3yabTaT padOThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPynmoBbeIX (opmax paboTbl (0OCYXIeHHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIMOJIHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOU
JACUCTBHSI C IPYTHMMH Yi€HAMH KOMaHbI, OIICHHBATh Ka4yeCTBO CBOETO BKJAJa B OOIIWI
IPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

HPEJMETHBIE PE3YJIbTATBI

K xoniy 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJHO ONEPUPOBATb OCHOBHBIMHM IOHSATHSIMM CTEPEOMETPUU IPU PEIICHUU
3a/1a4y ¥ NPOBEJICHUH MAaTEMAaTUYECKUX PACCYKIECHUN;

e IMPUMEHSATH AaKCUOMBbI CTEPEOMETPUU M CJEACTBUS M3 HHUX MPU PELICHUU
r€OMETPUYECKUX 3a]1a4;

e KJacCU(pUIMPOBaTh B3aUMHOE pACIOJOKEHUE TMPSMBIX B  IMPOCTPAHCTBE,
IUIOCKOCTEN B IPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBATh MOHSTHUSIMH, CBSI3AHHBIMH C yrjaMd B HPOCTPAHCTBE:
MEXAY MPSMBIMHU B IPOCTPAHCTBE, MEXKTY IPSIMOM U MJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOTpaHHUKaMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BH/bl MHOTOTPAaHHHUKOB (IIpU3Ma, MUpPaAMHUAA,
IpSIMOYTOJIbHBIN Mapaenenumnes, Kyo0);

e KJIaCCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOMpPAs OCHOBAHUS ISl KIIaCCU(PUKALINH;

e CBOOOJHO OMEpPUPOBATH MOHITHIMH, CBSI3aHHBIMU C CEYCHHEM MHOTOIPAaHHUKOB
IUIOCKOCTBIO;

e BBINOJHATH MApaJUIEIbHOE, IIEHTPAIbHOE M OPTOrOHAJIBHOE IPOEKTUPOBAHUE
(Guryp Ha mIOCKOCTb, BBIMOJIHATh U300paKeHHs PUTYpP Ha MIIOCKOCTH;



e CTPOUTH CEUYEHHS MHOTOTPAHHUKOB PpAa3IMYHBIMA METOAAMH, BBIOJIHATD
(BBIHOCHBIE) TJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY,
cOOKY, CHU3Y;

e BBIUMCIATH IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, NHUPaMHUIA),
TeOMETPUUYECKUX TeJ C MPUMEHEHHEeM (popmy;

e CBOOOJHO OMEpPUPOBATH MOHITHSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OChb U IJIOCKOCTh CUMMETPUU (PUTYPBI;

e CBOOOAHO ONEpPUPOBATb MOHATUSAMM, COOTBETCTBYIOIIMMHU  BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBITNOJHATH ICHCTBUS HAa/l BEKTOPaMH;

e pelaTh 3a/la4d Ha J0Ka3aTeJbCTBO MATEMaTHYECKUX OTHOLIECHUH M HaXOXICHUE
reOMETPUUYECKUX BEIMYUH, IPUMEHSS U3BECTHBIE METO/IbI IPU PEIICHUH MaTeMaTHYECKUX
3a]1a4 MOBBIILIEHHOTO U BBICOKOI'O YPOBHS CJI0)KHOCTH;

e NPUMEHATH  MPOCTEHIIME  MPOrpaMMHBIE  CpEACTBA HM  DJICKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a/1a4;

e U3BJIEKAaTh, IpPeoOpa3oBbIBATh M  UHTEPIPETUPOBATH  MHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UIYypax, NPEACTaBICHHYI0 Ha 4YepTexax U
PHUCYHKaX;

e TPHUMEHATH MOJyYEHHBIC 3HAHWA HA TPAKTUKE: CPAaBHUBATh M aHAJU3UPOBATH
pealibHbIe CUTYyallud, MPUMEHSATh HM3yYEHHBbIE TOHATHSA B TPOIECCE MOMCKA PEIICHUs
MaTeMaTH4ecKu CPOpPMYJIUPOBAHHON MPOOJIEMbI, MOJECIUPOBATh PEAbHbIE CUTYyallud Ha
A3bIKE  IEOMETPUM, HCCIENOBaTh  IIOCTPOEHHBIE  MOJEINW C  HUCIOJIb30BAaHUEM
reOMETPUUYECKUX TIOHATUN W TEOpeM, ammapara anreOphl, peniath MPakTUISCKUE 3aJauH,
CBSI3aHHBIE C HAXOXJICHUEM T'€OMETPUUYECKUX BEJINYMH;

e UMETh NMPEACTaBICHUS 00 OCHOBHBIX ATAlax pa3BUTHUS I'€OMETPUU KaK COCTaBHOU
yacTu (PyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiaacca oOydaromuiicss HayIuTCs:

e CBOOOMHO OMEpUPOBATH MOHATHSAMH, CBS3aHHBIMH C  [IMJIUHAPUIECKOM,
KOHMYECKON U CPepruyecKoi MOBEPXHOCTIAMHU, OOBSICHATH CIIOCOOBI MOTYYCHHS,

e ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMM C TEJaMH BpALICHUS: LHIMHIPOM,
KOHYCOM, c(epoil u mapow;

e pacmo3HaBaTh Tejla BpallleHUusd (LUWIMHAP, KOHYC, cepa M 1map) U OOBSICHATH
CHOCOOBI MOJTYYEHUs TE BPAILICHUS;

e KIACCHU(UIMPOBATH B3aUMHOE PACIIOJI0KEHUE CPEePhl U MIOCKOCTH;

e BBIUKCIATH BEJIUYMHBI 3JIEMEHTOB MHOTOI'PAHHUKOB M TeJ BpallleHus, 00bEMBI U
IUIOIIAIM TIOBEPXHOCTEHl MHOIOIPAaHHUKOB M TEJ BPALIEHUS, F€OMETPUUYECKHX TeEN C
npuMeHeHueM Gopmyi;



e CBOOOJIHO OTIEPUPOBATH MOHITHSIMH, CBI3aHHBIMHU C KOMOWHAIIMSIMU TEJ BpaIICHUS
U MHOTOTPAaHHHUKOB: MHOTOTPAaHHMK, BIMCAHHBIN B c(epy M OMHMCAHHBIA OKOJIO Chepsl,
cdepa, BucaHHas B MHOTOTPAaHHUK WJIM TEJIO BPAILICHHUS;

e BBIUUCIATH COOTHOIICHUS MEXIYy IUIOMIAAsIMUA TIOBEPXHOCTEH H 00BEMaMH
IT0JIOOHBIX TEN;

e M300pakaTh W3ydaeMble (UTYPHI, BBHITONHITH (BHIHOCHBIC) TIJIOCKUE YEPTEKHU M3
PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUEHUS TEl
BpaLlCHUS;

e W3BJICKaTh, HWHTEPIPETUPOBATH U  MNpeoOpa3oBbIBaTH  MHMOpPMALUIO O
POCTPAHCTBEHHBIX TEOMETPUUECKUX (UTrypax, TMPEACTABICHHYI0 Ha 4YepTekKax u
pHUCYHKaX;

e CBOOOJIHO OTIEPUPOBATH MOHIATHEM BEKTOP B MPOCTPAHCTBE;

e BBINOJHATH ONEPALMH HAJl BEKTOPAMU;

e 3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CUCTEME KOOPJIMHAT;

e pelmaTh TreOMETPUYECKUE 3aJa4d Ha BBIYKMCICHHUE YTJIOB MEXAY MNPSIMBIMU H
IJIOCKOCTSIMHM, BBIYUCJICHUE PACCTOSTHUA OT TOYKHA JO IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO/IA [IPU PELIEHUU;

e CBOOOJHO OTMEPUPOBATH MOHSATUSIMHU, CBSI3AHHBIMHU C JBU)KCHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUM,

e BBINOJHATh M300pPAKEHUSI MHOTOTPAHHUKOB M TEJl BPAIlCHUS! MPU MapaiieIbHOM
NEepPEeHOCe, LIEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOW CUMMETPUM, IPU IMOBOPOTE BOKPYT
npsSMOM, TTpeoOpa3oBaHusl MOI00US;

e CTPOUTHb CEUEHUSI MHOTOIPAHHUKOB M TeJ BpalEHHUSA: CEUCHUS IUINMHIpA
(mapayiieIbHO U MEPIEeHIUKYIISIPHO OCH), CEUYEHHs] KOHyca (MapajuiesibHble OCHOBAaHUIO U
IPOXOASIIME YEPE3 BEPILIMHY ), CEUCHUS 11apa;

e HCHOJIb30BAaTh METO/bI MOCTPOEHUSI CEUCHUIT: METOJ| CIEA0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHMUS, METOJI IIEPEHOCA CEKYLIEH MIIOCKOCTH;

e JIOKA3bIBaTh FT€OMETPUUYECKUE YTBEPKICHUS,

e TMPUMEHATH TEOMETpUYECKHEe (aKThl I PEIICHHUS CTEPEOMETPUUYCCKUX 3ajad,
PEANOJIaraloliuX HECKOJIbKO IIaroB PELICHUs, €CJIM YCIOBHS MPUMEHEHHUS 3aJaHbl B
SIBHOUM M HESIBHOU (popme;

e pelmaTh 3aJlauyd Ha JI0KA3aTeJIbCTBO MAaTEeMAaTUYECKUX OTHOIICHUN W HAXOXJICHHE
r€OMETPUYECKUX BEJIMYUH;

e TMPUMEHSTh IPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e INPUMEHATH NOJIYYEHHBIC 3HAHMS HA MPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBATh U
OIICHUBATh peajbHbIE CUTYallMH, TPUMEHSITh U3yUYCHHBIC MOHSTHUS, TEOPEMbI, CBONCTBA B
npouecce  MOMCKa  PEIIeHHs  MaTeMaTU4eCcKh  CQOpMYyJIHpPOBAHHOM  IpPOOIEMBI,
MOJEJNHNPOBATh PEalbHbIE CUTyallUH Ha SI3bIKE T'€OMETPUH, UCCIEN0BAaTh MOCTPOCHHbIE



MOJICIM C HCIIOJNb30BAHHUEM T€OMETPUYECKUX IMOHSATHI M TEeopeM, ammapara anreOpsl,
pemarh NPaKTUYECKUE 3aJ1a4H, CBA3aHHbBIC C HAX0XKJACHUEM F€OMETPUYECKUX BEJINYHH;

e UMETh MPEACTABICHUS 00 OCHOBHBIX ATalax Pa3BUTHUS I'€OMETPUU KaK COCTaBHOU
4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

BBenenue B crepeoMeTpuio

B3aumHoe pacnonoxeHue npsiMbIX B
IIPOCTPAHCTBE

[TapannenbHOCTh NPSAMBIX U IIOCKOCTEH B
MIPOCTPAHCTBE

[lepneHUKyYIAPHOCTD NPSAMBIX U
IJTOCKOCTEH B MPOCTPAHCTBE

VYIIIBl ¥ pacCcTOSHUA
MHOrorpaHHuKu
BekTopsl B IpOCTpaHCTBE

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITUS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuecTBo 4yacoB

Bcero

23

25

16

12

102

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

DJICKTPOHHBIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl



11 KVIACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbI

Ananutndeckas reoMeTpuia

[ToBTOpEeHue, 06061IeHNE U
cucTeMaTu3alus 3HaHUI

O0BEM MHOTOTpaHHHKA
Tena BpareHus

[Tmomany moBEpXHOCTH U 0OBEMBI
KPYTJBIX TET

JBroxeHus

[ToBTOpeHue, 06061IeHNE U
CHCTEMATU3ALAs 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuecTBo 4acoB

Bcero

15

15

17
24

17

102

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl
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