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IHHOACHUTEJBHASA 3AIINCKA

['eomeTtpus siBAsieTCS OAHUM W3 0a30BBIX KYpCOB HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHusl, TaK KaKk 00eCeYrBaET BOZMOKHOCTh U3yUEHHUSI IUCHIUIUTUH €CTECTBEHHO-
HAyYHOM HANpPABIEHHOCTH U TMPEAMETOB TyMaHUTapHOTO [HKiaa. [locKoJbKy
JIOTUYECKOE MBIIIICHHE, (HopMHUpyeMOe NPHU HU3YUCHHH OOYYArOIIMMHUCS MOHSATHHHBIX
OCHOB T€OMETpHUH, MPHU J0KA3aTEIbCTBE TEOPEM M MOCTPOCHHUU IEMOYKHU JIOTHUYECKHUX
YTBEPXKJICHUA TIPU PEIICHUH TEOMETPUYECKUX 3a/Jayd, YMEHHE BBIIBUTATh U
ONMpOBEpPrarb TUIOTE3bl HEMOCPEACTBEHHO UCIOJB3YIOTCS TMpPU pEHICHUH 3aj1a4y
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llenr ocBoeHust mporpammbl ydueOHOro kypca «l'eoMerpusi» Ha yriayOa€éHHOM
YpOBHE — Pa3BUTHE WMHJMWBHUAYATIbHBIX CIOCOOHOCTEH OOydYaromMXCA MPU HU3YYECHUU
r€OMETPHUH, KaK COCTaBJISIONIECH TpeaMeTHON o0acTu «MareMaTruka u HHQOpMaTHKa»
yepe3 olecrieueHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUS 0oyiee TTyOOKHX
Te€OMETPUUYECKUX 3HAHUN U JEHCTBHUH, CEU(PUIHBIX T€OMETPUH, U HEOOXOAUMBIX IS
YCHEMIHOTO MPO(PECCUOHAIBHOIO O00pa30BaHMs, CBSA3aHHOTO C HCIOJIb30BAaHUEM
MaTEeMaTHUKH.

[IpuoputeTHbIMM 3aayaMd  Kypca TE€OMETpUHM Ha YIriIyOJEéHHOM ypOBHE,
PaCIIMPSIONIMMH U YCHJIMBAIOIIUMHU Kypc 0a30BOT0 yPOBHS, SIBISIOTCS:

paciMpeHne MPEeACTaBICHUS O TEOMETPUHM KaK YacTH MHUPOBOM KYJIBTYPHl U
(dbopMHpOBaHNE OCO3HAHUS B3aMMOCBSI3U T€OMETPUU C OKPYKAIOITIM MHPOM;

(opMupOBaHUE MPENCTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEHUIINX
MaTEeMaTUYECKUX MOJEIAX, MO3BOJIAIOIIMX ONHUCHIBATH M H3ydaTh pa3HbIC SBJICHUS
OKpY>KaloIllero MUpa, 3HaHWE TMOHATUWHOTO ammapaTta mo pasaeny «CrepeoMeTpus»
y4eOHOTO Kypca reOMETPHH;

(opMupoBaHrUE yMEHHs BJa/leTh OCHOBHBIMHU IHOHSATHUAMU O MPOCTPAHCTBEHHBIX
burypax M uX OCHOBHBIMU CBOICTBamMH, 3HaHHE TeopeM, (OpMyJI U yMEHHE HX
NPUMEHSATh, YMEHHUS JIOKa3bIBaTh TEOPEMbl M HAaXOJUTh HECTaHAAPTHBIE CIIOCOOBI
peleHus 3aaaq;

(dbopMupoBaHrEe yMEHHSI paclio3HaBaTh Ha YEPTEKax, MOJENSIX U B PEAIbHOM MHUPE
MHOTOTPaHHHUKH U TeJa BpalleHHs], KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIIH;

(opMupoBaHHE TOHUMAaHHUSI BO3MOXKHOCTH aKCHOMATUYECKOTO MOCTPOEHUs
MaTEeMaTHYECKUX Teopwil, (OpPMUPOBAHHE TOHMMAHUA POJIM AaKCHOMATUKUA TIpU
MPOBEJICHUU PACCYKICHUN;

dopMupoBaHHE yMEHHUS BIAJETh METOJAMH JIOKA3aTeJIhCTB W alTOPUTMOB
pelIeHus], YMEHUSI UX MPUMEHSTh, IPOBOAUTH J0Ka3aTeNbHBIE PACCYKICHUS B XOJe
pelIeHUsI CTEpEeOMETPUYECKHX 3a7ad M 3aJad C NPaKTUYECKUM COJEp’KaHUEM,
dbopMupoBaHHE TPEACTABICHUS O HEOOXOAMMOCTH JOKAa3aTENbCTB MPU 0OOCHOBAHUU
MaTEeMaTHYECKUX YTBEPKACHUW W POJM AKCMOMATHKH B TPOBEACHUU JETYKTHBHBIX
paccyXIcHUN;

pa3BUTHE U  COBEPILICHCTBOBAHUE  HWHTEIUICKTYyaJbHBIX W TBOPUYECKHUX
CHOCOOHOCTEN 00ydYarommxcsi, TO3HABaTEIbHOM AaKTUBHOCTH, MCCIEIOBATEIbCKUX
YMEHHH, KpUTUIHOCTH MBIIIICHUS, HHTEpeca K N3yYSHHIO TeOMETPHH;



(¢opMupoBaHne (QYHKIMOHAIBHOM TI'PAMOTHOCTH, PEJIEBAHTHON TI'€OMETPUHU:
YMEHHsSI pacro3HaBaTb IMPOSBICHUS TE€OMETPUYECKHX TOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEN B pPEAJbHBIX JKU3HEHHBIX CHUTYyalUUsX M NPH H3YYEHUU JAPYTHX
y4eOHBIX NPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEHN, MOJEIIMPOBAHNUS
pEaJIbHBIX CUTyallMil, MCCIEAOBAaHUS IIOCTPOCHHBIX MOJIENe, MHTEepHpeTaluu
[OJIyYEHHBIX PE3yIbTAaTOB.

OCHOBHBIMU COJIepKaTEIbHBIMU JUHUAMH yueOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBisitorca: «lIpsiMple W TUIOCKOCTH B MNPOCTPAHCTBEY, «MHOTOTpaHHUKW,
«Tena BpameHus», «BekToppl M KOOpPAMHATBI B MPOCTPAHCTBE», «/[BHKeHUs B
IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSIMIY», PEJIIEBAHTHBIMH T'€OMETPUM Ha yriyOJ€HHOM ypoBHE 00ydyeHus B 10-11
KJlaccax, OTHOCHUTCA KO BCEM COJEpKaTelbHbIM JIMHUAM Y4e€OHOro Kypca, a
(GbopMHpOBaHNE JOTUUYECKUX YMEHHMN paclpeiesseTcs He TOJIbKO IO COAEpKATEIbHbIM
JUHUSAM, HO W 1o roaaM oOyuenus. Coaep:kaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE
NpeAMETHBIM  pe3ysibTaraM  ocBoeHus:  DenepanbHOl  pabodeil  mporpammsbl,
pacnpenenéHHbIM M0 rojaM OOy4eHHs, CTPYKTYpPUPOBAHO TaKUM 00Opa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NpPHUHLMIIKAIBHBIM  BOIpocaM oOydaromuecs OOpalaniuch
HEOJHOKPATHO. OTO TMO3BOJIIET OpPraHUW30BaTh  OBJIAJICHHE TIE€OMETPUYECKUMU
NOHATUSMM W HABbIKAMHU TIOCJEIOBAaTEIBHO M IOCTYIATENbHO, C COOJIOJCHUEM
NpPUHIUIIA T[PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYaTh B OOIIYIO CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOydYarommxcs, pacmupss U yriayossas e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3U.

[lepexon Kk M3y4eHHIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3matb  yciaoBus — ana  auddepeHumanuu  00y4yeHHUs,  MOCTPOEHUS
MHJUBUyAJIbHBIX 00pa30BaTENIbHBIX MPOrpamMM, 00eCHeuHuTh YriayOJIEéHHOE H3y4YeHUe
reOMETPUHU KaK COCTaBIIAIONIEH yueOHOoro npeamera «MaremaTukay;

HOJATOTOBUTH OOYyYarOUMXCAd K MPOJODKEHHUIO U3YYEHHUS MAaTEMaTUKU C Y4ETOM
BbIOOpa Oynymiei mnpodeccuu, obecreunBas MPEeMCTBEHHOCTh MEXIy OOIUM U
npodheCCUOHANIBHBIM 00pa30BaHUEM.

Ha uzydyenue yueObHOro kypca «I eometpus» Ha yriyOn€HHOM YpOBHE OTBOAMTCS
204 ygaca: B 10 kiacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B
HEJIEIIIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS CTEPEOMETPUU. TOuka, MpsMas, MIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IEpPECEKaroIuecs,
IapajulesIbHble M CKpEIIMBAroOmuecs npsMble. [IpU3HAKM CKpEIMBAIOMNXCA NPSIMBIX.
[TapannenbHOCTh MPAMBIX U IIOCKOCTEW B MPOCTPAHCTBE: MAPAIIIEIBHBIE NPSAMbBIE B
IPOCTPAHCTBE, NAPALIEIIBHOCTh TPEX MPSAMBIX, MAPAIIIEIBHOCTh MPSMON U TIIOCKOCTH.
[lapannensHoe M UEHTpaAJIbHOE MPOEKTUpOBaHHE, H300paxeHue ¢uryp. OCHOBHbIE
CBOMCTBa TapajieIbHOro mnpoekTupoBaHusa. M3o0paxkenue ¢uryp B mnapauieIbHOU
IMPOEKIMK. YTJbl C COHAIIPAaBICHHBIMM CTOPOHAMH, YTOJ MEXAY MpsSMbIMU B
IIpocTpaHcTBe. [lapaenpHOCTh IUIOCKOCTEH: IapajlIebHbIE IIJIOCKOCTH, CBOMCTBA
napajuielbHbIX MIockocTel. [IpocTeiime mpocTpaHCTBEHHbIE (GUTYPHI HA TJIOCKOCTH:
TETPadAP, MAPAIIIEIENUIIET, TOCTPOCHUE CEUEHU .

[lepneHIUKYASIPHOCTh MPSIMOM U IUIOCKOCTU: TNEPHEHIUKYISPHBIE MPSIMBIC B
IIPOCTPAHCTBE, NMPSAMBIE MaPAJLICIBHBIE W IMEPICHINKYJISIPHBIE K IIJIOCKOCTH, MPU3HAK
MEPIEHAUKYIJSIPHOCTU MPSIMOM U IUIOCKOCTH, TEOPEMA O MNPSIMOW MEPIEHIUKYISPHOU
mIockocTd. OpToroHanbHOE NPOEKTUpOBaHUE. [lepreHIUKYyNIsp W  HAKIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOU A0 IIOCKOCTH, ITPOCKLINS
burypsi Ha IJIOCKOCTb. [leprieHIUKYJIAPHOCTH IIJIOCKOCTEN: MIPU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IJIOCKOCTEN. Teopema o0 TpEX NepneHIUKYJIIsIpax.

YTrael B IPOCTPAHCTBE: YTOJl MEXKAY IMPSMON U IUIOCKOCTBIO, ABYI'PAHHBIA YIOJI,
JUHEWHBIN yTroJl ABYrpaHHOro yria. TpéXrpaHHbi U1 MHOTOTpaHHble yribl. CBOMCTBa
IJIOCKUX YTJIOB MHOTOIpaHHOro yria. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. Ilpusma: n-yrosbHas
Npu3Ma, MpsMas M HAKJIOHHAs MPU3Mbl, OOKOBas W MOJHAs MOBEPXHOCTh IMPHU3MBI.
[Tapannenenunen, mpsMOYroJbHBIA TapayIeiCNUNe] U €ro cBorcrBa. Kparuaimmue
IyTH Ha NMOBEPXHOCTH MHOTrOrpaHHUKa. Teopema Dinepa. [IpocTpancTBeHHas Teopema
[Mudaropa. [Mupamuna: N-yroiapHas nmupamuia, MPaBHIIbHAS W yCEUEHHAS TMUPAMUJIbL.
CpoiictBa pébep W OOKOBBIX TpaHEW MpaBWIbHOW mnHpamuibl. [IpaBuUbHBIC
MHOTOTPaHHMKH: MpaBWIbHAsg TMpU3Ma U TMpaBUJIbHAS TNHUpaMuia, MOpaBUIbHAsA
TpEyroJibHasi MUpaMUJia U TMPABWIbHBIA TETpadp, KyO. IIpencrapnenre o npaBUiIbHBIX
MHOT'OTPAaHHMKAX: OKTAdIP, NJOAEKAd AP U UKOCAIP.

Brruucnenue »ineMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriel. Ilnomans
OOKOBOI TTOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM TIPHU3MBI, TUIONIAAh OCHOBAHHH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMON Tpu3MbI. [1no1mmans 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH ITPABUJILHOW MUPAMHUJIbI, TEOPEMA O IUIOIIAIA YCEUEHHON TUPAMUIBL.



CummeTpuss B MOPOCTPAHCTBE. DJIEMEHTBl  CUMMETPUM  NPaBUJIbHBIX
MHOTOTpaHHUKOB. CUMMeETpUs B MPaBWIBHOM  MHOTOIPaHHUKE: CUMMETpHUS
MapajuieNienunena, CUMMETPUS MPABWIBHBIX MPU3M, CHUMMETPUS IPABUIBHOU
MAPAMUJIBI.

BeKkTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIC, COHAMNPABICHHBIE W MPOTHUBOMIOJIOKHO HAIPABJICHHBIC
BEKTOpbI. PaBeHCTBO BEKTOPOB. [I€WCTBHS € BEKTOpaMU: CJIOKEHUE M BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXCHHE BeKTOpa Ha uyucio. CBoiicTBa
ClokeHUs: BEKTOpoB. (CBOMCTBA yMHOXEHHS BeEKTOopa Ha 4yucio. IloHsTue
KOMIUJIAHAPHBIE BEKTOPHI. [IpuM3HaK KOMIUIaHApHOCTHM TPEX BEKTOpPOB. IIpaBuio
napajuienenunena. Teopema O pasiloXKEHHH BEKTOpAa NO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. lIpsiMoyronpHass cucrema KOOpAMHAT B MpocTpaHcTBe. KoopauHatsl
BekTOpa. CBs3b MEXKAY KOOPAWHATAMU BEKTOpa W KOOPAMHATAMHU TOYEK. YTOJI MEXKIY
BekTOpamu. CKaJISIpHOE IPOU3BECHUE BEKTOPOB.

11 KJIACC

Tesa Bpamuenus

[TonsaTHsA:  OWIMHApPUYECKass  MOBEPXHOCTh,  KOHHWYECKAas  TOBEPXHOCTH,
chepuueckass MOBEPXHOCTh, OOpa3yIoIIMe MoBepxXHOCTeH. Tena BpalleHUs: MUIUHAD,
KOHYC, YCEU€HHBIN KOHYC, c(epa, map. B3anmHoe pacnosioxenue cpepbl U MIOCKOCTH,
KacarelbHasi IUIOCKOCTh K cdepe. M300pakeHue Ten BpalleHUs Ha IJIOCKOCTH.
Pa3BépTka nunuHapa u konyca. Cummetpusi chepsl U mapa.

O6BEM. OcHoBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00bEME MPSIMOYTOJIBHOTO
napaienenunena U ciueactsus u3 He€. OOBEM NpsIMOM M HAKIOHHOW MPHU3MBI,
MUJIUHAPA, TUpaMuIbl U KoHyca. O0BEM 11apa v apoBOro CErMeHTa.

KomMOunHanuu ten BpaiiieHus 1 MHOTOTpaHHUKOB. [Ipu3Ma, BrcaHHas B MIJIAHID,
omnucaHHas okoJyio muiuHApa. [lepeceuenune cdeprl u mapa c¢ miockoctbro. Kacanue
mapa u cdepsl MIOCKOCThi0. [[OHATHE MHOrOrpaHHUKA, OMHCAHHOIO OKOJIO C(ephl,
cdepsl, BMUCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

[Inomanes MOBEPXHOCTH WWIMHIAPA, KOHyca, IJomaas chepbl u €€ yacTei.
ITomo6ue B mpocTpancTBe. OTHOIIEHHE 00BEMOB, TUIOMIAICH TTOBEPXHOCTEH MO I00HBIX
¢uryp. IlpeoOpazoBanue mnomodusi, romorerus. PemieHue 3amady Ha TJIOCKOCTH C
MCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHne ceueHWil MHOTOTPAHHWKOB W TE€J BPAICHWS: CEUCHUS LWJIMHIpA
(mapajuienbHO M MEPHEHIUKYJISIPHO OCH), CEUCHUSI KOHyca (TapaielibHble OCHOBAHUIO
U MPOXOJSIIME Yepe3 BEPILINHY), CEYCHHS 1Iapa, METObl TOCTPOCHUS CEUCHUN: METO]
CJIEI0B, METOJl BHYTPEHHET O MPOCKTUPOBAHMSI, METOJ IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropsr B mpoctpanctBe. Omeparuu Haj BeKTOpamu. BekTopHOE yMHOXEHHE
BeKTOpOB. CBOMCTBA BEKTOPHOTO YMHOKeHUs. [IpsiMoyronbHas cucteMa KOOpAWHAT B
npoctpancTBe. KoopaunaTtel BekTopa. Pasznoxkenne BekTopa mo 6asucy. KoopaunatHo-
BEKTOPHBIN METO/T TIPH PEIICHUU T€OMETPUYECKUX 3a1ad.



JABU:KEeHMS B IPOCTPAHCTBE

JBrxenus nmpoctpanctBa. OtoOpakeHus. JIBuxeHus u paBeHCTBO duryp. OOmue
CBOMCTBA JBWKECHMM. BHIbl JBWKEHMM: IApajuIeNIbHBIM NEPEHOC, LEHTpaJIbHAsA
CUMMETpHS, 3€pKallbHasi CUMMETpHs, MOBOPOT BOKpYyr mnpsmoi. [IpeoOpazoBanus
nono6us. [psmas u cdepa Ditnepa.



IINIAHUPYEMBIE PE3VJBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKONH TO3UIMU OOYYAIOIIETOCS KaK AaKTUBHOTO W
OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOr0 OOIEeCTBA, MPEJACTABICHHE O MaTEMaTHYECKUX
OCHOBax (hYHKIIMOHUPOBAHHUS PA3IMUYHBIX CTPYKTYp, SBJICHHUH, IPOILIEAYP T'PaKIaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI M JAPYIroe), YMEHHUE B3aMMOJICHCTBOBAThH C COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIIUSIMU U Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCUHCKOM TPAKIAHCKONW MACHTUYHOCTH, YBAXKEHUS K
MPOIIOMY W HACTOAIIEMY POCCHUWCKON MAaTeMaTUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCHICKMX MAaTEMAaTHKOB M POCCHMCKOM MaTeMaTUYECKOW IIKOJbI,
HCIIOJB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JIyXOBHBIX IIEHHOCTEH pPOCCHUWCKOr0 Hapoaa, CcHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUSA, ASTUYECKOTO TMOBEIECHUSA, CBSI3aHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAyKH M JIEATEIBHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIKOYAsA HSCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, PEUICHUH, PaCCY>KIEHUH, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acCIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(hOpPMHUPOBAHHOCTh YMEHHSI MPUMEHATh MATEMATHUYECKUE 3HAHUS B HMHTEpecax
3I0pPOBOTO M 0e30MmacHOro ofpasza »KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOE TIHTAaHHWE, COAIAHCHPOBAHHBIM PEXKHUM 3aHATHH H  OTIbIXA,
peryispHas puznueckas akTUBHOCTB), (PU3MUECKOE COBEPIIICHCTBOBAHUE TMPHU 3aHATHUIX
CIIOPTUBHO-03/I0POBUTEIHLHOU €SI TEIBHOCTHIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTh K TPYAY, OCO3HAaHWE LIEHHOCTH TPYIOJIOOMS, MHTEPEC K Pa3IuYHBIM
chepam TpodecCHOHATLHON ACSATENBHOCTH, CBSI3aHHBIM C MaTeMaTuKol u €
MPUJIOKCHUSIMA, YMEHHE COBEpINATh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC IUIaHBbI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTUYeCKOMy OOpa30BaHMIO M CaMOOOPa30BaHUIO HA TPOTSKEHUU BCEU KU3HH,
FOTOBHOCTh K AKTUBHOMY Y4YaCTHIO B PEHICHUU MPAKTUYECKHX 3a/7a4 MAaTeMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh IKOJIOTUYECKOU KYJIBTYpPbl, TOHUMAHHUE BIIUSHUS COLIMAIBHO-
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MPHUPOJHON U COLMATIBLHOM CPEeJibl, OCOZHAHUE



r100ampbHOTO  XapaKTepa DSKOJOTHYECKUX MpoOJeM, OpUEHTAIMsl Ha MPUMEHEHHE
MaTeMaTUYECKUX 3HAHWM [JI pelleHHs 3a7ad B O00JacTH OKpYyKarolledl cpensl,
IUIAaHWPOBAHUE IOCTYIIKOB M OLICHKM MX BO3MOXHBIX MOCJIEACTBUN JUISI OKpY’Karolen
Cpelbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOM MPAaKTHKW, MOHMMAaHHE MAaTEMATHYECKOW HAyKU Kak
cdepbl 4eTOBEUECKON JEATENbHOCTH, 3TAllOB €€ pa3BUTHUS U 3HAUUMOCTH JJIsl Pa3BUTHUS
[UBWIN3AIMM, OBJIAJCHUE SI3bIKOM MAaTEMaTUKU W MaTeMaTHUYeCKOH KyJbTYypoull Kak
CPEICTBOM  IO3HAHHMSI ~ MHpPa, TOTOBHOCTb  OCYLIECTBJISITH  NPOEKTHYIO U
HCCJIEI0BATENBCKYIO I€ATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble J1ornyeckue 1eicTBUA:

BBUSIBJIATH M XapaKTE€PU30BAaTh CYUIECTBEHHbIE NPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TMOHATUH, OTHOIICHHA MEXIY MOHATUSAMHU, (HOPMYIUPOBATH OIPENEICHUS
MOHSTUM, YCTAaHABIIMBATh CYUIECTBEHHBIM NPH3HAK KJIACCHU(PUKALMH, OCHOBAHUS IS
00001IEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

BOCIPUHUMATh, (POPMYJIUPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC
Y OTpULIATETIbHBIEC, €MUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBJIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TNPOTHUBOPEYUS B
(dakTax, JaHHBIX, HAOIIOICHUSIX U YTBEPXKICHUSX, TIPEAJiaraTh KPUTEPUHU JIJIs1 BBISIBIICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNI;

JieNaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUU;

MPOBOJIUTH CAMOCTOSITEJILHO JJOKA3aTeNbCTBA MATEMAaTHYECKUX YTBEP KICHUM
(mpsiMble ¥ OT HPOTUBHOTO), BHICTPAUBATh APTYMEHTALUIO, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIbI;

BbIOMpATh croco0 perieHus: yueOHo 3aaaud (CpaBHUBATH HECKOJIBKO BapHUaHTOB
penieHus, BbIOMpaTh Hanbosee MOAXOASIIUNA C YYETOM CaMOCTOSITENIBHO BbIJEIECHHBIX
KpUTEPHUEB).

ba3oBble uccienoBareabCcKue 1eMCTBUA:

HCIIOJI30BaTh  BOIIPOCHl KAK  HCCJIEAOBATENIbCKUI WHCTPYMEHT  IIO3HAHMS,
(dbopMyIupoBaTh BOMPOCHI, (PUKCHUPYIOIIME MNPOTHBOpEUYUEe, MpoOJIeMy, yCTaHaBIMBATH
MCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UIIUI0, MHEHHE;

IIPOBOJIUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HMCCIEI0BAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eckoro OO0beKTa, SBJICHHUSA, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBIICHUSIMH, NIPOLIECCAMU;

CaMOCTOSITeNIbHO  (hOPMYJIMPOBATh OOOOIIEHUST W BBIBOJLI 10 pe3yjbTaTaMm
MPOBEAEHHOIO0 HAOJIIOJIEHUSI, UCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX
PE3yNbTATOB, BHIBOJIOB M 0000IIEHNI;



MPOrHO3MPOBaTh BO3MOXKHOE  pa3BUTHE IMIpoliecca, a TakKe BbIIBUTATH
MPEIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISBIISITH JEPUIUTH HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX I OTBETA HA BOIPOC
U JUTS peLLICHHS 3a]1a4u;

BbIOMpaTh WH(OOPMALMIO M3 HMCTOYHHUKOB PA3IUYHBIX THUIIOB, aHAJIW3UPOBATh,
CHUCTEeMAaTU3UPOBaTh W HHTEPIPETUPOBATH HHPOPMAIMIO PA3TUYHBIX BUIOB U (QopM
HpeACTaBICHUS;

CTPYKTYpUpOBaTh HH(MOPMAIMIO, NPEACTAaBIATh €€ B PpasIUYHbIX (opmax,
WUTIOCTPUPOBATH TpapuUecKH;

OLICHMBATh HAJ&KHOCTh MH(POPMAIUU IO CaMOCTOATEIBHO CHOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMmyHuKaTHBHBIE YHHBeEpPCaJbHbIe YueOHbIe NeiiCTBHUSA

Oo0wmenne:

BOCIIPUHUMATh U (HOPMYJIHPOBATh CYXKJEHUS B COOTBETCTBHM C YCJIOBHUSIMH U
HeIsIMU OOLIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY PELICHUs 3a/layd, KOMMEHTHUPOBAThH
ITOJyYEHHBIA PE3yJIbTaT;

B XoAe OOCYXJEHMs 3a/aBaThb BOIPOCHI MO CYIIECTBY OOCYKIa€MOH TEMBlI,
npo0JieMbl, pelaeMol 3a7auu, BBICKA3bIBATh HJIEW, HALIEJICHHBIE HA MOUCK PELICHHUS,
CONOCTABIIATb CBOM CYXJACHHUS C CYXKICHUSIMHM JAPYI'MX YYacTHUKOB JUaJlora,
oOHapyXuUBaTh pazMyMe U CXOACTBO MO3ULHUNA, B KOPPEKTHON (popMme GpopMynnpoBaTh
pa3HOIIIACHsl, CBOU BO3PAKEHUS;

NOPENCTAaBIATh PpE3yJbTaThl PELICHUS 3aayd, OJKCIIEPUMEHTAa, WCCIEI0BAHMS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4Y€TOM 3ajad
Npe3eHTAlUU U OCOOCHHOCTEN ayIUTOPUH.

PeryasitTuBHble YHHUBepCAJIbHbIE YUeOHbIE AeiiCTBUS

Camoopranusamnus:

COCTaBJIATh IUJIaH, AJTOPUTM pEIICHUs 3aJayd, BBIOUpPATh CHOCOO pEIICHUs C
Y4ETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHUPOBAaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUM ¢ y4€TOM HOBOUM UH(POPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBI UHTEJJIEKT:

BJIQJIeTh HaBBIKAMH ITO3HABATEIbHOM pPEeQICKCHM KaK OCO3HAHHUS COBEPIIAcMBbIX
JNEUCTBUN M  MBICIUTEIBHBIX IPOIIECCOB, HX pPE3yJbTaTOB, BIJAJIETh CIOCOOaAMU
CaMOITPOBEPKH, CAMOKOHTpPOJISI Tpoliecca M pe3yibTaTa pelieHus MaTeMaTH4YeCKON
3a7a4u;

MPEABUNIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh MpPH PEIICHUU 3a7ayH,
BHOCHTH KOPPEKTHBHI B JEATCIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBUE pE3yJibTaTa IEIU W YCIOBUAM, OOBSICHATH MPUIMHBI
JOCTUKEHUS WIN HEJOCTUKEHUS PE3yJIbTaTOB JEATEIIbHOCTH, HAXOJIUTh OIIUOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

MOHUMAaTh U UCIOIb30BaTh MPEUMYIIECTBA KOMAHIHON W UHJIMBUIYyaTbHOU pabOThI
py  pPEIICHWH Y4YeOHBIX 3aJad, MPUHUMATh IeJb COBMECTHOW JIE€ATEIHLHOCTH,
IJJAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboThI, paclpeAeisaTh BHABI padoT,
JIOTOBAapUBaThCA, OOCYXKIaTh IMpolleCC U pe3yabTar padoThl, 00001aTh MHEHUS
HECKOJIBKUX JIIOJCH;

y4acTBOBaTh B TPYNIHOBBIX (opmax paboThl (0OCyKneHus, OOMEH MHCHHH,
«MO3TOBBIE HITYPMbI» U UHBIE), BBITIOJIHITH CBOIO YacTh Pa0OTHI U KOOPJUHUPOBATH CBOU
JNEUCTBUS C APYTUMHU YJIC€HAMH KOMAaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIUIA
OPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDI

K xonny 10 kaacca oOyyaromuiicss Hay4uTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHATUSAMH CTEPEOMETPHUH TPH PEUICHUH
3a]1a4 ¥ IPOBEICHUH MaTEeMaTHYECKIX PACCYKICHUM;

e IPUMEHATh AaKCHUOMBI CTEPEOMETPUM U CIEACTBHS U3 HUX HPU PEUICHUU
reOMETPUUYECKUX 33/1a4;

e KIaccUUIUPOBATh B3aMMHOE PACIONOXKEHHE TMPSAMBIX B TMPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBATh MOHITUSIMH, CBS3aHHBIMH C YIJIaMU B IMPOCTPAHCTBE:
MEX]1y IPSMBIMH B IPOCTPAHCTBE, MEXKAY MPSIMOI U MJIOCKOCTHIO;

e CBOOOJHO ONEpPUPOBATH NOHATUSMHU, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHBI MHOTOTPAHHUKOB (TIpH3Ma, MUpaMU/a,
MPSMOYTOJIbHBIN Napaijiesienunesn, Kyo);

e KJacCU(pUIMPOBATH MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHMUSI JIJIsl KJIacCU(UKAIUY;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBA3AHHBIMU C CEYEHHEM MHOTOTPAHHUKOB
MJIOCKOCTHIO;

e BBINONHATH MapajlielbHOE, IEHTPAIbHOE W OPTOTOHAIBLHOE MPOECKTUPOBAHHE
(Guryp Ha MIOCKOCTb, BBIMOJIHATh U300paKeHHs (PUTYpP Ha TUIOCKOCTH;

e CTPOUTh CEUEHUS MHOTOIPAHHUKOB pa3JIMYHBIMU METOJAaMH, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIANM TMOBEPXHOCTEH MHOTOTPAHHHUKOB (TMpU3Ma, MUpaMHIA),
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyT;

e CBOOOJHO OMEpPUPOBATH MOHITUSAMH: CUMMETPHs B MPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI;

e CBOOOJHO OMEpPUPOBATH TOHATHUSMH, COOTBETCTBYIOLUIUMH BEKTOpaM W
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBIIOJHATH ICUCTBUS HAJ] BEKTOPAMU;



pelaTh 3aa4M Ha J1I0KA3aTeJIbCTBO MATEMATUYECKUX OTHOLIEHNUN U HAXOKICHHE
F€OMETPUYECKUX BEJIMYMH, IPUMEHSAS W3BECTHBIE METOIBl MPHU PELICHUHU
MaTEeMaTUYECKHUX 3a/a4 ITOBBILIEHHOTO U BBICOKOT'O YPOBHS CI0KHOCTH;
IPUMEHATh  NPOCTEUIIME  INPOrpaMMHBIE  CpEeACTBA U DJIEKTPOHHO-
KOMMYHUMKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKUX 3a/1ay;
U3BIIEKAaTh, TMpPeoOpa3oBbIBAaTh W  HHTEPIPETUPOBATH  UHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaxX, MPEACTABICHHYIO Ha YepTekax U
pUCYHKaX;

[IPUMEHATH IOJy4CHHBIC 3HAHHUS HA IPAKTUKE: CPaBHUBATh U AHAIU3UPOBATH
peanbHbIE CUTyallud, NPUMEHSATH W3YYCHHbIC IOHATHS B IIPOLIECCE IOMCKA
pelIeHrsT MaTeMaTU4YeCKu CQOPMYIHUPOBAHHOM MPOOJIEMBI, MOJEIUPOBAThH
peanbHbIE CUTYallMU Ha SI3bIKE TEOMETPHH, UCCIEN0BATh IOCTPOECHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM TI'E€OMETPUYECKHX IIOHATUH M TEOpeM, ammapara aiareopsl,
pelarh MPAaKTUYECKUE 3a7a4M, CBA3aHHBIC C HAXOXKICHUEM IeOMETPUYECKUX
BEJINYMH,;

MMETh TMPEJCTaBICHUS 00 OCHOBHBIX 3Talmax pa3BUTHS TE€OMETPUU Kak
COCTaBHOH YacTH (pyHJaMEHTA Pa3BUTHUSI TEXHOJIOTHH.

K xoniry 11 kiaacca oOyyaromuiicst HAyquTCs:

CBOOOZIHO ONEpUPOBATH IOHATUSAMHU, CBA3aHHBIMU C  LMJIMHAPUYECKOM,
KOHUYECKOU U C(HepUIECKOI MOBEPXHOCTIMH, OOBSICHATH CIOCOOBI MOTYYEHUS;
ONEpUPOBaTh MOHATUSMHU, CBSI3AHHBIMU C TEJIaMH BpAIICHUS: LUIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrno3HaBaTh Tejla BpallleHus (UWIMHIpP, KOHYC, cdepa U 1ap) U OOBSICHSITH
CHOCOOBI MOTYYEHUS TE BPAILLICHHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHNE C(hEephl U MITOCKOCTH;

BBIYKCIIATh BETUYHHBI JIEMEHTOB MHOTOTPAHHUKOB U T€J BpallEHUs, OOBEMBI U
IUIOIIA M MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpAIICHUs, T€OMETPUUYECKHUX
TEJ ¢ MPUMEHEeHUeM (popmyir;

CBOOOJHO OMNEPUPOBATH MOHSATUSAMH, CBA3aHHBIMU C KOMOWHALMSIMHU Tell
BpalleHuss ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIM B chepy u
OMHCaHHBIM OKOJIO cdepbl, chepa, BIUCAHHAST B MHOTOTPAHHMK WJIM TEJO
BpallleHuUs;

BBIUMCIISTH COOTHOIICHHS MEXAy IUIOIIAAIMU MOBEpXHOCTEH M 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh U3yvdaemble (PUTypHI, BBHITIOJHITH (BBIHOCHBIE) MIIOCKUE YEPTEKHU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BUA CBEpXY, COOKY, CHH3Y, CTPOUTH
CEUEHHs TeJ BpalllCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M  NPeoOpa3oBbIBATH  HUHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (PUTYypax, MIPEICTABICHHYIO Ha YEPTEKaxX U
PUCYHKaX;

cBOOOIHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTRE;

BBITMOJIHATH ONEPALMU HaJl BEKTOpaMH;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;



peniaTh T€OMETPUYECKUE 3a/adyd Ha BBIYKMCIIEHHE YIJIOB MEXKIAY MNPAMBIMUA U
IJIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHM OT TOYKHM JI0 IUIOCKOCTH, B LIE€JIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPY PELIEHUU;

CBOOOJHO  OMEpUpPOBATh  MOHSATUAMM, CBS3aHHBIMH C  JBIDKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHU;

BBIIIOJIHATh U300paK€HUsI MHOIOTPAaHHUKOB U T€JI BPALICHUS IPHU NapajjieIbHOM
[IEPEHOCE, LEHTPAIbHON CUMMETPUH, 3€PKaJIbHOM CUMMETPHUH, IPU HOBOPOTE
BOKPYT MPsIMOiA, MpeoOpa3oBaHus Mo 100us;

CTPOUTh CEUEHHMSI MHOTOIPAHHUKOB W TEJI BpAUICHUSA: CEYEHUs UWIMHIpA
(mapajuienbHO Y MEPHEHAUKYISIPHO OCH), CEUYEHHUs KOHyca (mapajuieibHbIE
OCHOBAHMIO U MPOXOAILIME YEPE3 BEPILINHY ), CEUEHUS 1I1apa;

WCIIOJIb30BaTh  METOABl IOCTPOCHHSI CEYEHMI: METOH  CIEJOB, METOJ
BHYTPEHHETO MPOECKTUPOBAHUSI, METO/]I IEPEHOCA CEKYIIEN MIOCKOCTH;
JIOKa3bIBATh T€OMETPUYECKHUE YTBEPKICHHUS;

MPUMEHATh F€OMETpUYECKHe (aKThl ISl PELICHUs CTEPEOMETPHUYECKHUX 3ajad,
MPEANOJAraloNINX HECKOJBKO IIaroB pEUIeHUs, €CIU YCJIOBHS NPUMEHEHUs
3a/1aHbI B IBHOW U HESIBHOH (hopme;

penaTs 3aa4M Ha JOKa3aTeJIbCTBO MaTEMATHYECKUX OTHOLICHUA U HAXO0XJICHUE
Ir€OMETPUYECKHUX BEIUYMH;

MPUMEHATh MPOTPAMMHBIE CPEACTBA U  BJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI NIPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay;

IPUMEHSTh TOJIYYCHHbIC 3HAHMS Ha MPAKTUKE: CPABHUBATH, AaHAIU3UPOBATH U
OIICHUBATh PEaJbHbIE CUTYAlluU, MPUMEHSATh W3YYEHHBIE TMOHSTHSA, TEOPEMBI,
CBOMCTBa B IMPOLECCE MOUCKA PEUIEHUS MAaTeMaTUYeCKH CPOPMYIHPOBAHHON
npoOJeMbl, MOJETUPOBATh pEAIbHbIE CHUTyalldd Ha S3bIKE TI'E€OMETPUH,
UCCJEI0BaTh TOCTPOEHHBIE MOJEIM C MCIOJb30BAaHUEM T'€OMETPUYECKHUX
MOHATHUH M TeEopeM, ammapara airedOpbl, penarh MNPaKTUYEeCKUE 3a]auu,
CBSA3aHHBIEC C HAXOKJICHUEM N€OMETPUUYECKUX BEIUYHH;

MMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU Kak
COCTaBHOM 4yacTu (PyHIaMEHTa Pa3BUTHUSI TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaumeHoBaHue pa3/iesioB U TeM KoaunyecTtBo  JjieKTpoHHBbIE (U(POBHIE)
n/n NMpOrpamMmbl 4acoB o0pa3oBaTe/bHbIE Pecypchl
1 BBenenue B crepeoMeTpuio 23 bubmmoreka [IOK
5 B3anmHoe pacnosnioskeHue npsiMbiX B 6 bubmuorexa [JOK
IIPOCTPAHCTBE
3 [TapanneabHOCTh NPSIMBIX U MJIOCKOCTEN 8 bubmuorexa [JOK
B [IPOCTPAHCTBE
4 HepHeH;[HIiyJI;IpHOCTL NPSIMBIX U o5 bubnmoreka [JOK
IJIOCKOCTEN B IPOCTPAHCTBE
VYTIIBI M pacCTOSHUS 16 bubmuorexa [JOK
MHororpanHuKu 7 bubmmoreka [IOK
BekTopsl B mpocTpaHcTBE 12 bubnmnoreka [HOK
3 [ToBTOpeHME, 0606meﬂ%e " 5
CUCTeMaTH3alus 3HAaHHUH
OBULIEE KOJIMYECTBO YACOB I10 102
I[MTPOT'PAMME
11 KJIACC
Ne HaunmeHoBaHMe pa3je/ioB U TeM KonuuyectBo  JiiekTpoHHbBIe (HH(POBHIE)
n/n MPOrpamMMbl 4acoB o0pa3oBaTe/bHbIE PeCypChl
1 [ToBTOpEHME U cUCTEMaTU3aLMsl 3HAHUI 15
2 AHaMTHYECKass TEOMETPHS 15 bubnnoreka HOK
3 O0BEM MHOTOTpaHHUKA 17 bubmuotexa [JOK
4 Tena BpaieHus 24 bu6nuoreka [IOK
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 bubmuotexa [JOK
KPYTJBIX TEJ
6 JIBrokeHus 5 bubmuotexa [JOK
7 [ToBTOpEHuUe, 0606II.ICHIfe u 17
CUCTeMaTH3aIusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




