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r. HaGepexxubie YenHsl
MNOACHUTEJIBHASA 3AIINCKA

I'eometpus siBseTcst onHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEAHEro oobmiero oOpa3oBaHUs, TakK
Kak o0ecleunBacT BO3MOXKHOCTh W3y4YEHHs JUCIMIUIMH €CTECTBEHHO-HAYYHOW HANpPaBICHHOCTH U
MPEeAMETOB TYMaHUTapHOTO HUKIA. [I0CKONBKY JIOrHuYeckoe MbIIUIeHHEe, GOpMUpyeMOe NPU H3YUYCHHH
00YyJarOUIMMUCS MOHSATHHHBIX OCHOB T€OMETPHH, MPH J0KA3aTEIbCTBE TEOPEM U MOCTPOCHUH IETTOYKH
JIOTUYECKUX YTBEP)KIEHUM NpH pPEHIeHUH TeOMETPHUYECKHUX 3aJlad, YMEHUE BBIJBUTATh U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIONAB3YIOTCS IpPU pelIeHHH 3aJlad eCTeCTBEHHO-HAy4yHOro IIMKIAa, B
YacTHOCTH (PU3HYECKHX 3a/1ad.

Hens ocBoeHus mporpamMmMbl yaeOHOro Kypca «['eoMeTpus»» Ha yriryOlnEHHOM YpOBHE — Pa3BHTHE
WHIUBUAYAIbHBIX CIHOCOOHOCTEH OOYyYaromuxcsl NpU H3YUYEHHHM TEOMETPHUM, KaK COCTABJIAIOLIEH
npeaMeTHol obnactu «MatemaTtrnka U HHQOpPMATHKay depe3 obecriedeHne BO3SMOXKHOCTH MTPHOOPETEHNUS
W UCTIONIb30BaHUS 0oJiee TITYOOKHX TeOMETPUYECKUX 3HAHWH U JICHCTBUH, CrIeU(QHUUHBIX TEOMETPUH, U
HEOOXOJMMBIX JJISl YCIEIHOro mnpodeccHoHalbHOro 00pa3oBaHMsl, CBSI3AHHOIO C HCIIOJIb30BAHHEM
MaTeMAaTHKH.

[IpuoputeTHpIMH 3a7a4aMi Kypca TE€OMETPUU Ha YIIIyONEHHOM YpPOBHE, PACHIMPSIONIMMU U
YCHJIMBAIOIUMH Kypc 6a30BOT0 YPOBHS, SBISIOTCS:

pacipeHre TpPEACTaBICHUsI O TeOMETPUM KaK 4YacTh MHUPOBOH KyIbTYphl M (POpMHUpOBaHHE
OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIINM MHUPOM;

(opMupoBaHME TPEACTABICHHWS O IPOCTPAHCTBEHHBIX (urypax Kak O BaXKHEHUIIHX
MaTeMaTHYECKIX MOJENAX, MO3BOJISIOMINX ONMHMCHIBATE U M3ydaTh Pa3HbIC SBIICHUS OKPY)KAIOIIEro MHpA,
3HaHHe NOHATUHHOrO anmnapara 1o paszueny «CrepeoMeTpus» yueOHOro Kypca reOMeTpUH;

(dbopMupoBaHHE YMEHHUS BIIAJICTh OCHOBHBIMH HOHATHSIMH O HMPOCTPAHCTBEHHBIX (HUIypax M HX
OCHOBHBIMU CBOMCTBaMHM, 3HaHHE TeopeM, (HOpMyT M yMEHHE WX IPUMEHATb, YMEHHS IOKa3bIBATh
TEOpEMbl U HAXOIUTh HECTaHJAPTHBIE CIIOCOObI PEIICHUS 3aay;

¢bopMupOBaHHE YMEHMs paclloO3HaBaTh Ha 4EpTeXax, MOAEISIX M B peaJbHOM MUDE
MHOTOTPaHHUKH U TeJla BpallleH!sl, KOHCTPYUPOBATh T'€OMETPHUECKUE MOJIEIIH;

(opMHUpOBaHHE IOHUMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO IIOCTPOCHUS MAaTEeMaTHYECKHUX
Teopuid, GopMHUpOBaHUE TIOHUMAHUS POJIM AKCHOMATHKH TIPH IPOBEIECHUH PACCYKICHUI;

(hopMHUpOBaHNE YMEHHS BIAJETh METOAAMHU JIOKA3aTEIbCTB M JTOPUTMOB PELICHUS, YMEHUS HX
IIPUMEHSTh, IPOBOAUTh JOKAa3aTeIbHbIE PACCYKICHUS B XOIE PEIICHHS CTEPEOMETPUYECKUX 3a7ad U
3ajad ¢ NPAaKTUYECKUM CoJlepKaHueM, (OpMUPOBaHHUE MIPEICTaBIECHUS O HEOOXOIMMOCTH JOKA3aTeIbCTB
pu 00OCHOBAaHMM MAaTEMaTHYECKHX YTBEP)KICHUH M POJIM aKCHUOMATHKH B NPOBEACHUM NEIYKTHUBHBIX
paccyKaeHui;

pa3BUTHE U COBEPLICHCTBOBAHNE MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI 00Yy4JarOMXCs,
[IO3HABATEIbHON AKTHUBHOCTH, HCCIENOBATEIbCKUX YMEHHM, KPUTHYHOCTH MBILUICHHUSA, WHTEpeca K
H3YYEHHIO [€OMETPUH;

(dbopmMupoBaHre (YHKIMOHAIBHON IPaMOTHOCTH, PEIEBAHTHON I€OMETPUH: YMEHHS PACIO3HABATh
MPOSIBJICHUS TEOMETPUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsIX M TP M3YyYEHUH JAPYTUX Y4YeOHBIX INPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJCIMPOBAHMS pPEaJbHBIX CUTyallMid, MCCIIEIOBAaHHUA IIOCTPOCHHBIX MOJENeH,
HWHTEPIPETALNH OJTY4YEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COJZIEpKAaTEIbHBIMU JIMHUSIMH yueOHoro kypca «['eomerpus» B 10-11 kiaccax
ABISIOTCA: «lIpsiMBbIE U TIIIOCKOCTH B IMPOCTPAHCTBEY, «MHOrorpaHHUKN», «Tena BpameHus», «BeKTopsl
1 KOOPAWHATHI B IPOCTPAHCTBEN, «/IBHXKEHHSI B IPOCTPAHCTBEY.

CdhopmymupoBannoe Bo @PI'OC COO TpeboBaHMe «yMeTb ONEPHUPOBATH MOHATHIMI,
pENeBaHTHBIMU T€OMETPUM Ha yriryOn€HHOM ypoBHe oOydeHust B 10—11 kimaccaX, OTHOCHUTCS KO BCEM
cofiep)KaTelbHBIM JIMHUSM Y4eOHOro Kypca, a ()OpMHpPOBaHUE JIOTMYECKUX YMEHUH pachpenensercs He
TOJBKO TIO COAEpPXATeIbHBIM JIMHUAM, HO M 1o rogaMm oOydeHus. ConepkaHue o0Opa3zoBaHus,



COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTraTaM ocBocHus DenmepanbHOi paboueil  mpoOrpamMmel,
pacnpenenéHHbIM 10 ToaM O0YJCHHUs, CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPHUHIUITHATBHBIM BOIIPOCAM O0yYaIOIIrecs: 00Opaaiuch HEOAHOKPATHO. DTO MO3BOMISIET OPraHU30BaTh
OBJIQJICHUE TCOMETPUYCCKUMH TOHATHAMH W HaBBIKAMH IMOCNIEAOBATEIBHO M IMOCTYMATENbHO, C
COOJIIOZICHHEM TIPUHIMIA TMPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKJIIOYATh B OONIYIO CHCTEMY
TCOMETPUYECKUX TMPEICTaBICHUH OOydalomuXcs, paciiupss W yrayomsist e€, oOpasys MpOdYHBIC
MHOXCCTBCHHBIC CBs3HU.

IMepexox Kk M3y4EHHIO TEOMETPUH Ha YIITyOJIIEHHOM YPOBHE ITO3BOJISICT:

co3math  ycnoBus A auddepeHuuanuu  0Oy4eHUs, TOCTPOCHUS  WHAMBHIYaIbHBIX
00pa30BaTeNbHBIX MPOrpaMM, OOCCHEUUTh YIIyOINEHHOE H3YyUYEeHUE T'C€OMETPHUH KaK COCTaBJISIOIICH
yuebHoro npeamera «MaTeMaTHKa,

MOJrOTOBUTH O0YYAIOIIUXCS K MPOMAODKEHUIO M3yYCHHUS MAaTEMATUKU C y4€TOM BBIOOpa OyayIien
npodeccun, odecrieunBas MPEEMCTBEHHOCTh MKy OOIIMM U MPO(PECCHOHATILHBIM 00pa30BaHUEM.

Ha u3yuenne yuebHoro xypca «I'eomerpus» Ha yriayOiaéHHOM ypoBHe oTBomuTcs 204 daca: B 10
kiacce — 102 gaca (3 gaca B Henenmo), B 11 xiracce — 102 gaca (3 gaca B Heneno).

Pabouas nporpamMma o yueOHOMY Kypcy «[ eoMeTpus» Ha YPOBEHb CpeIHEero ooIiero o0pa3oBaHus
COCTaBJICHA C yUETOM padodUeil mporpaMMbl BOCIUTaHus. BocriuTaTeNbHBIN TOTEHIINAI JAHHOTO
ydaeOHOro mpeaMeTa 00ecreunBaeT peann3auio OJaronpusaTHBIX YCIOBUN T Pa3BUTHS COIIMAIBHO
3HAYNMBIX OTHOIIEHNH 00YYarOIINXCS U MPEXAE BCEro IIEHHOCTHBIX OPUEHTHPOB (TIETIEBBIX
MIPHOPHUTETOB):
»  ONBIT A€M, HAIIPaBJIEHHBIX HA 3a00Ty O CBOEH CEMbE, POTHBIX M OJIM3KHX;
» TpPYyIOBOIl OMBIT, ONBIT Y4aCTHUs B IPOM3BOJCTBEHHON IIPAKTHUKE;
> OIIBIT JI€J1, HAIIPaBJICHHBIX Ha II0JIb3Y CBOEMY POJHOMY FOPOAY WJIH CEIly, CTPaHE B 1I€JI0M, OIBIT
JeATENIbHOTO BBIPAYKEHHS COOCTBEHHON I'pakJaHCKON IIO3UIUHY;
»  OIIBIT IPUPOAOOXPAHHBIX JIE;
»  ONBIT pa3pelIeHNs BOSHUKAIONIMX KOH(QINKTHBIX CUTYAIlMH B IIKOJIE, I0OMa WX Ha YIUIIE;
»  OIIBIT CAaMOCTOSITEIBHOI'O IPUOOPETEHUS HOBBIX 3HAHUM, IPOBEACHUS HAYUHBIX UCCIIEOBAHUM,
OIIBITA IIPOEKTHOM NESTENbHOCTH;
»  OIIBIT U3y4YCHHS, 3AIUTH] U BOCCTAHOBIICHUS KYJIbTYPHOI'O HacIEqHs YEIOBEUECTBA, ONbITA
CO3JaHMS COOCTBEHHBIX IPOU3BEACHUI KyJIBTYPbI, OIbITa TBOPUECKOI'O CAMOBBIPAXKECHUS;
> OIIBIT BEIEHUs 3[0pOBOro 00pasa XU3HU U 3a00THI O 340POBbE APYIUX JIFOIEH;
> OIIBIT OKa3aHUS IOMOILIHY OKPY)KAIOLIUM, 3200Thl O MaJIbIIIaX WU MOKUIBIX JIIOASX,
BOJIOHTEPCKOTO OIIBITA;
> OIIBIT CAaMOIIO3HAHMSI M CAMOAHAJIN3a, OIbITA COLIMATIBHO IPUEMIIEMOT0 CAaMOBBIPAYKEHUS U
caMmop eaIn3alHH.
COAEPKAHUE OBYYEHUSA
10 KJIACC
IIpsiMble ¥ NJIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE TIOHSTHSI CTepeOMeTpHuH. Toduka, TpsMas, IJIOCKOCTh, MpocTpaHcTBo. IloHATHE 00
AKCHOMAaTHYECKOM IIOCTPOECHUH CTEPEOMETPHU: aKCHOMBI CTEPEOMETPHH U CIIEIICTBUS U3 HUX.

B3auMHoe pacnonoxeHue MpsMbIX B IPOCTPAHCTBE: II€PECEKAIOLIMECs, IapajuleNbHble U
CKpemuBatouecss mnpsmMele. lIpu3Haku ckpemmBaromuxcs OpsAMbIX. [lapamnensHOCTs NPSIMBIX |
IUIOCKOCTEH B MPOCTPAHCTBE: NapajUielbHbIC MPSMbIE B MIPOCTPAHCTBE, MapaIENbHOCT TPEX HPSMBIX,
NapajuIebHOCTh NMPSIMOM M MIIOCKOCTH. [lapasuiensHoe M LEeHTpalbHOE NPOSKTUPOBAHHUE, N300paKeHUE
¢uryp. OcHOBHBIE CBOMCTBA MapajUIebHOIO NPOEKTUpOBaHMA. M300parkeHne ¢uryp B mapauienbHOR
OPOeKUMU. YTIBl C COHANPaBICHHBIMH CTOPOHAMH, YroJd MEXKAY MPSIMBIMH B IPOCTPAHCTBE.
[lapannenbHOCTh IJIOCKOCTEW: MapajuleNbHble IUIOCKOCTH, CBOWCTBA MapajUICNbHBIX IUIOCKOCTEH.



[Ipocreiimme npocTpaHCcTBEHHbIE (DUIYpBI Ha IUIOCKOCTH: TETPadAp, MapajuleNienuIiesl, MOCTPOCHHE
CEUCHUM.

[leprienAMKYIIPHOCTD TPSAMOM UM TJIOCKOCTH: IEPIEHAMKYJSPHBIE NpPsSMbIE B IPOCTPAHCTBE,
MpsIMbIE TTApaJUIENbHBIE U MEPIEHANKYISIPHBIE K TUIOCKOCTH, MPU3HAK MEPHEHIUKYIIPHOCTH NPIMOH U
IJIOCKOCTH, TEOpeMa O MpsIMOM MepHeHAUKYIAPHON IutockocTH. OpTOroHaabHOE MPOEKTHUPOBAHHUE.
Ilepnenukynssp M HaAKJIOHHBIE: PACCTOSHUE OT TOYKM JO IIIOCKOCTH, PACCTOSIHUE OT MpsAMOM 10
IUIOCKOCTH, TPOEKIHsl (QUTYphl Ha IUIOCKOCTh. lleprneHAnMKyIspHOCTh IUIOCKOCTEH: MpPHU3HAK
HEPIEHAUKYIIIPHOCTH BYX IIIOCKOCTEN. Teopema o TpéX NepneHauKyspax.

VYrael B IPOCTPAHCTBE: Yroil MEXY MPSAMOW U MJIOCKOCTBIO, IBYTPAHHBIN yroJ, JUHEHHBINA yroua
IByrpaHHoro yria. TpéxrpaHHbslii U1 MHororpaHusle yribl. CBOMCTBa IJIOCKUX YTJIOB MHOTOTPAHHOTO
yria. CBOICTBA MIOCKUX U JBYIPAaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKHu

Bunbl MHOTOrpaHHHKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrospHas mpusMma, npsmas U
HAKJIOHHAs MPHU3MbI, OOKOBas M TOJNHAs MOBEPXHOCTh MpHU3MBI. [lapanienenuren, MpsSMOYTOIbHBIA
napajuiesiienumes U ero cBoicTBa. Kparwaiimme myTH Ha TOBEPXHOCTM MHOTOTpaHHHKA. Teopema
Oiinepa. [IpoctpancTBenHas Teopema [ludaropa. [Mupammpa: n-yrompHash nupamuja, MpaBUIbHAS H
yceuéHHas mmpamuel. CBoiicTBa pébep M OOKOBBIX TpaHed MpaBHJIbHOW mHupamMuzabl. lIpaBuiabHBIE
MHOTOTPAaHHHKH: MPaBUJIbHAS TIPHU3Ma W MPaBWIbHAS MUpPaAMUAA, IPAaBUIIbHAS TPEYTolbHAA MUPaMUIa U
MIPaBWJIBHBIA TeTpasnap, Kyo0. IIpencraBieHne o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTAdJIp, AOAEKAdIp U
HKOCadJIp.

Brruucnenne 3J1eMEHTOB MHOTOIPAaHHHKOB: pE&Opa, muaroHamw, yriael. ILmomans OOKOBOM
MOBEPXHOCTH W TIOJHOW IOBEPXHOCTH MPSMOM TPHU3MBI, ILIONIA]h OCHOBaHWH, Teopema o OOKOBOH
TTOBEPXHOCTH TPSAMON Tpu3Mbl. [lmomazas OOKOBOWM TIOBEPXHOCTH W TIOBEPXHOCTH ITPABUIIBLHOM
NUPaMUbl, TEOPEMA O TIOMIAAN YCEUEHHON NUpPaMUIbI.

Cummerpus B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IIPAaBUIIBHBIX MHOI'OTPaHHUKOB. CHUMMETpUs
B MPaBHIBHOM MHOTOTPAaHHHUKE: CHUMMETPHS IapajuIeNeNnIea, CUMMETPHS MPABWIBHBIX IIPHU3M,
CUMMETPHSI IPABUIIBHON THPaMUIBI.

BekTOpbl H KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, IUIMHA HEHYJIEBOTO BEKTOpA, BEKTOPBI
KOJIZIMHEApHBIE, COHAIPABIICHHBIC W MPOTHUBOIOJIOKHO HAINPaBICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JleHcTBHA ¢ BEKTOpaMU: CIOKEHHE W BBIUATAaHHE BEKTOPOB, CYMMa HECKOJIBKHUX BEKTOPOB, YMHOXECHHE
BekTOpa Ha yncno. CBoiicTBa ciioxkeHHs BeKTOpoB. CBOHCTBa yMHOMKEHHS BeKTOopa Ha uucio. [loHsaTue
KOMIUIaHapHbIE BEKTOpHl. lIpH3Hak KOMIUTaHApHOCTH TpEX BeKTOpoB. llpaBwio mnapamnenenumnena.
TeopemMa 0 pa3nOKEHHH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTOpaM. IIpsmoyrompHas cucrema
KoopAaMHaT B npocTpaHcTBe. KoopmuHaTel BekTopa. CBs3b MEXIy KOOpPAMHATaMH BEKTOpa H
KOOpPAWHATaMHU TOYEK. YOI MEXIy BeKTopaMH. CKaJIIpHOE IPOU3BENECHUE BEKTOPOB.

11 KJIACC

Tena Bpalenust

[onsTust: MuIMHAPUYECKask TOBEPXHOCTh, KOHMYECKasl [MOBEPXHOCTh, cpeprieckas MOBEPXHOCTE,
oOpasyromie TOoBepXHOCTeHd. Tema BpamieHHs: IUIMHAD, KOHYC, yCEUEHHBIH KOHYC, cdepa, TmIap.
B3anMHoe pacnonoxeHue chepbl M IUIOCKOCTH, KacaTeabHasl IUIOCKOCTh K cdepe. M3o0paxeHue ten
BpallleHus1 Ha IIocKocTy. Pa3BépTka nunmuapa u konyca. CuMmmMerpust cepsl 1 1mapa.

O60béM. OcHoBHBIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napasuienenunesna u cieacTsus u3 He€. OObEM NpsAMOI U HAKJIOHHON NMPHU3MBI, IIMHIPA, TUPAMUIBI U
koHyca. OOBEM 11apa 1 ILapoBOTro CErMeHTa.

KomOunauuu Ten BpamieHHss 1 MHOrorpaHHukoB. [lpr3ma, BhucaHHas B LMIIMHAD, OIMCAHHAs
okosio mumHapa. Ilepeceuenne cdeprl U mapa ¢ wIockocTelo. Kacanue mapa u cdepsl MIOCKOCTHIO.
[lonsiTHEe MHOTOrpaHHUKA, OMHMCAHHOTO OKOJIO c(epbl, cepbl, BIMCAHHOW B MHOTOTPaHHHK MJIH TEJI0
BpaIlleHUs.



[Inomanes TOBEpXHOCTM LMIMHJApA, KOHyca, IJomanb cdepsl u e€ uacted. I[lomobue B
npocTpancTBe. OTHOmIeHHEe 00BEMOB, IUIOIMIANCH IMOBEPXHOCTEeH MomoOHBIX ¢uryp. IlpeobpazoBanue
noobus, romoreTus. Pemenne 3aa4 Ha TIIOCKOCTH € UCTIONB30BAHNUEM CTEPEOMETPUYECKUX METOZOB.

[TocTpoenne cedyeHMil MHOTOIPaHHUKOB W TN BpAIICHUSA: CEUEHH LWIMHApa (MapajjieabHO U
MEpIEHINKYISIPHO OCH), CEUeHHs KOHyca (MapasuiefbHbIe OCHOBAHHIO U MPOXOIIUE Yepe3 BEPLINHY),
CeUeHHUs Iapa, METOABI MOCTPOEHUS CEUEHHH: METOJ CIIENOB, METOJ] BHYTPEHHETO IpPOEKTHPOBaHMUS,
METO/J] TIepeHoca CeKyIIel MI0CKOCTH.

BekTopbl 4 KOOPAUHATHI B MPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Omepanuu HajJ BekTopamH. BekTopHOoe YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOT0 yMHOXeHHUs. [IpsMoyronpHas crucremMa KOOpAMHAT B npocTpaHcTBe. KoopanHaTel
BekTopa. Pasnokennme Bekrtopa mo 0asucy. KoopAMHATHO-BEKTOPHBIH METON TPU  PEHICHUH
TeOMEeTPUYECKHX 3a/1aY.

JBu:keHHns B IPOCTPAHCTBE

Jewxenus npocrpancTBa. OtoOpakenus. JBukeHus u paBeHCTBO ¢uryp. OOmme cpoicTBa
JBI>KEHUN. Bujabl JBUMXKEHUN: MapajyielibHBI MEPEeHOC, LEHTpajbHas CUMMETpHUS, 3€pKajibHas
CHUMMETPHSI, TOBOPOT BOKPYT mpsimoii. [IpeoOpazosanus nomodus. [Ipsmas u chepa Ditnepa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O KYPCA «'EOMETPU S

(YIJIYBJEHHBINA YPOBEHB) HA YPOBHE CPE/THET'O OBIIIETO OGPA3OBAHUSI
JIMYHOCTHBLIE PE3YJIbTATBI

1) rpaxkaanckoe BociMTaHHeE:

c(hOpMHUPOBAaHHOCTh TPAKIAHCKON IO3WIUN OOYYAIOMIErocss Kak aKTHBHOTO M OTBETCTBEHHOI'O
YIeHa POCCHICKOro OOIIecTBa, NPEACTAaBICHHE O MaTEeMaTHYeCKHX OCHOBAaX (PYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUH, MPOUENyp TPakJaHCKOro ofriecTBa (BBIOOPHI, OMPOCHI M JIPYToe),
YMEHUE B3aUMOJICHCTBOBATh C CONMAJHGHBIMU WHCTUTYTaAMH B COOTBETCTBHM C WX (YHKIMAMU U
Ha3HA4YCHUEM;

2) naTpUOTHYeCKOe BOCIIUTAHHE:

c(hOpMHPOBAHHOCTh POCCHMCKOM TPaXTAHCKOW WASHTHYHOCTH, YBXKEHUS K TIPONIIOMY U
HACTOSIIEMY POCCHMCKOM MaTEMaTUKH, LEHHOCTHOE OTHOIICHHE K JOCTH)KEHUSM POCCUHCKHUX
MaTEMaTUKOB M POCCUICKONM MaTEeMaTUYECKOW IIKOJbI, MCIOIb30BAHUE ATUX JOCTHKEHHU B JIPYrux
HayKaX, TEXHOJIOTHX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAaHWE IYXOBHBIX IIEHHOCTEH pOCCHIICKOr0 Haponaa, CPOPMHPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUs, STUYECKOr0 MOBEIAEHUS, CBSI3aHHOIO C NMPAKTUYECKUM MPUMEHEHUEM AOCTHKEHHU HayKu U
JeSITeTbHOCTHIO YIEHOT0, OCO3HAHKE JJMYHOTO BKJIAJIa B IIOCTPOEHUE YCTOHYHBOTO OYAYIIEro;

4) acTeTHYeCKOe BOCIIUTAHHE:

3CTETHUYECKOE OTHOUICHHE K MHUPY, BKIIOYAs SCTETHKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PElIeHHH, PACCYX ACHNUH, BOCTIPUUMYHBOCTh K MATEMAaTHIECKAM acIeKTaM Pa3InIHbBIX
BUJIOB UCKYCCTBA;

5) ¢pusuyeckoe BocnuTaHue:

chOpMHUPOBAaHHOCTh YMEHHSI TPHUMEHSTh MaTeMAaTHYeCKHE 3HAHHWA B HMHTEpecax 3/I0POBOTO H
Oe3omacHOro o0pasza >XW3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (370pPOBOE IHTaHUE,
cOamaHCHPOBAHHBIN PEXUM 3aHATHH M OTIbIXa, PEryJspHas (Qu3MYecKas aKTUBHOCTH), (U3NYECKOE
COBEPLICHCTBOBAHUE IIPU 3aHATHUSAX CIIOPTUBHO-03J0POBUTENBHON AESITENBHOCTHIO;

6) TpyaoBoe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAaHHWE IIEHHOCTH TPYIONIOOMI, HWHTEpPEeC K pasIHYHbIM cdepam
poheCCHOHATBHOMN IS TENFHOCTH, CBA3aHHBIM C MATEMATUKOW U €€ MPUIIOKEHUSIMU, YMEHIE COBEPIIATh
OCO3HaHHBIA BEIOOp Oyaymied mpodeccHr H Pearu30BBIBATH COOCTBEHHBIE JKW3HEHHBIE IJIaHBI,
TOTOBHOCTb M CIIOCOOHOCTh K MAaTE€MaTH4YeCKOMY OOpa30BaHUIO M CaMOOOPAa30BAHMIO HAa MPOTSHKEHUH
BCEM KU3HMU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B DPEIICHUU MPAKTUYECKUX 3aJa4 MaTeMaTHYECKOU
HaIpaBJICHHOCTH;



7) 3K0JI0OrHYecKOe BOCIUTAHUE:

c(hOPMHUPOBAaHHOCTH IKOJIOTUYECKON KYJIbTYPhI, TOHUMAHUE BIUSHHS COLUATBHO-IKOHOMHYCCKUX
MPOIIECCOB HAa COCTOSIHUE TPUPOJHOM U COIHAILHOW CpENbl, OCO3HAHWE TIIIO0AThHOTO XapakTepa
AKOJIOTUYECKHUX MPOOJIeM, OPUEHTAIUS Ha TPUMECHEHUE MaTeMaTHUSCKUX 3HAHHUW I PELICHUS 3a/1a4 B
o0JIacTu OKpYXarolied cpelbl, TUIAHUPOBAHUE MOCTYNKOB M OIICHKA WX BO3MOXKHBIX TOCJEIACTBHMA ISt
OKpY’Kalolllel Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSL:

c(hOPMHUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH W OOIIECTBEHHOW NPAKTUKH, IMOHMMaHUE MATEMaTHYECKOM HAyKH Kak cdepbl YeI0BEUCCKON
JIEATEIbHOCTH, 3TaloB €€ Pa3BUTUSA W 3HAUUMMOCTHU JJIl Pa3BUTUS LUMBWIM3ALWM, OBJAJECHUE S3BIKOM
MaTEMaTUKH U MAaTEMaTHYECKOW KYJIbTYpPOMl KaK CPEIACTBOM IO3HAHUSA MHUPA, TOTOBHOCTh OCYILIECTBISAThH
MPOEKTHYIO ¥ UCCIIENO0BATEIBCKYIO NESITENIbHOCTh UHMBUAYAJIbHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATbI
Ilo3HaBaTeIbHBbIE YHHBEPCATbHbBIE YUeOHbIE AeiiCTBHSA

Ba3oBble JJornueckue aefcTBUs:

BBIABJIATE W XapaKTCPU30BaATh CYHICCTBCHHBIC IPHU3HAKHM MAaTEMATUYCCKUX OGT)CKTOB, HOHHTHﬁ,
OTHONICHUI MEX]y MOHSATHIMH, (DOPMYIIMPOBATH OMpPEIEIICH s IOHSITHH, YCTAHABIUBATH CYIIECTBEHHBIH
MpHU3HaK KiIaccu(DUKaLMU, OCHOBAHUS 1J1s1 O00OIIECHHS M CPABHEHHUS, KPUTEPUH ITPOBOIUMOI0 aHAJIN3A;

BOCIIPHHUAMATH, (OPMYJIUPOBaTh ¥  MPeoOpa3oBBIBATH  CYKICHHUS: yTBEPIAHUTENBHBIE U
OTpHUHATECIbHBIC, CAMHUYHBIC, YaCTHBIC 1 06m1/1e, YCIIOBHBIC,

BBIABJIAThE MAaTEMATHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U IMIPOTHUBOPCYHA B @aKTaX, JaHHBIX,
Ha6.IHOZIeHI/I$IX U YTBEPXKIACHUAX, Ipe€ajiarat KpUTCPHUU [Jid BBIABIICHUA 3aKOHOMepHOCTeI\/’I u
MPOTUBOPEUMIL;

JeNaTh BBIBOABI C HCIONB30BAHWEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEHH M, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MIPOBOIUTH CaMOCTOSTEIHHO JIOKA3aTENbCTBA MaTEMaTHYECKUX YTBEPXKISHHWH (MpsMble U OT
MIPOTHUBHOTO), BHICTPAaMBaTh APTYMEHTALMIO, MPHUBOIUTH IPHUMEPHI W KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY)KJEHHSI U BEIBOJIBL;

BBIOMpATh CIOCOO perieHrss y4eOHOH 3amaun (CpaBHHMBAaTh HECKOIBKO BapHAHTOB pEIICHUS,
BBIOMpATHh HanOoJIee MOAXOMAIINI C YIETOM CAaMOCTOATENBHO BBIICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegopareibckue AeiicTBus:

WCIIONB30BaTh BOMPOCH KAaK HWCCIEAOBATENbCKAN HMHCTPYMEHT TMO3HAHMS, (OPMYIHpPOBAThH
BONPOCHI, GUKCHUPYIOIIHE MTPOTHBOpEYNE, IPpodIeMy, YCTaHaBINBATh UCKOMOE W JTaHHOE, (hOpMUPOBATH
TUTOTE3Y, apTyMEHTHPOBATH CBOIO TIO3HUIIUIO, MHEHHE;

MIPOBOJIUTH CAMOCTOATENHHO CIUIAHHMPOBAHHBIN JKCIIEPHMEHT, WCCIENOBAHUE IO YCTAHOBIIEHUIO
0COOEHHOCTEl MaTeMaTHYecKOro OOBEKTa, SBIECHHS, TPOIECCa, BBIIBICHHUIO 3aBUCHMOCTEH MEXIY
00BEeKTaMH, SBIICHUSIMH, TIPOIIECCaMHU;

CaMOCTOATENBHO (HhOPMYITUPOBATH OOOOIIEHUS W BHIBOABI [0 pe3yiabTaTaM IPOBENEHHOTO
HaONIONICHHsI, WCCIEOBAHMS, OIIEHWBATh JOCTOBEPHOCTh IIONYYEHHBIX pE3yAbTaTOB, BEHIBOJOB H
00001IeHNIH;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BHTHE TPOIECCA, a TAKKE BBIJBUTATH TPEAIIONIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PaGora ¢ nunpopmanueii:

BBISIBIIATH IEPUITNTHI HH(POPMAIUH, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETA HA BOIIPOC U ISl PELICHUS
3a/1a4w;

BBIOMpATh HH()OPMAITUIO U3 UCTOYHUKOB PA3MYHBIX THUIIOB, aHAIM3UPOBATH, CHCTEMATH3UPOBATH
Y UHTEPIPETUPOBATH HH(POPMAITUIO PA3IUYHBIX BUAOB M (POPM IMPEICTABIICHUS;

CTPYKTYPHpPOBaTh WHGOPMAIIMIO, TPEACTABIATh €€ B Pa3NU4HbIX (opMax, HILTFOCTPHUPOBATH
rpauuecKy;



OLICHUBATH HAAEKHOCTh HHPOPMAIIMH MO0 CAMOCTOSATENBHO C(HOPMYINPOBAHHBIM KPUTEPHUSIM.
KoMMyHHKaTHBHBIE YHUBepcAJIbHBIE yYeOHbIe AelicTBUS

Oo0menne:

BOCIIPHHUAMATH U (OPMYITUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBUSMH M LIENSIMH OOIIEHUS,
SICHO, TOYHO, TPaMOTHO BBIP@XaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh
MOACHCHUS IO XO4Y pPCIICHUSA 3aJa4, KOMMCHTHPOBATH HOJ'Iy‘-IeHHbIﬁ pe3yibTaT,

B X07ic 00CYXKIEHU 3a7]aBaTh BOMPOCHI [0 CYIIECTBY 00CYKIaeMOM TeMBbI, MPOOIEMBI, peraeMon
3ala4yM, BbBICKa3bIBaTb MHJCHU, HALCICHHBLIC Ha IIOUMCK pPCEHICHHU:A, COIIOCTAaBJIATL CBOM CYXICHUA C
CYyXXKJACHUAMU OpPYyIrux Y4YaCTHHUKOB JHaJiora, O6Hapy)KI/IBaTI) pa3janmynue u CXOACTBO HO3I/ILII/II\/'I, B
KOppeKTHOH (opMe GOpMyITUPOBATh PA3HOTIIACHUS, CBOU BO3PAKCHHUS;

npeacTaBIATh PEIYILTATHI peuICHnA 3aJ1a4u, OKCIICPUMCHTA, HUCCICAOBAaHMUA, IIPOCKTa,
CaMOCTOATEILHO BBIOMpaTh (opMaT BBICTYIUIEHHS ¢ Y4€TOM 3ajad Tpe3eHTAlMd M OCOOEHHOCTEH
ayJUTOPHH.

PerynsiTuBHbBIE YHUBepPCAJIbHBIE YUeOHbIE 1€l CTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PCIICHUSA 3aaavu, BI)I6I/IpaTI) CHOCO6 pemcHu C y‘IéTOM UMCIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BAapUAHTHI PEIICHHN C
y4€ToM HOBOH MH(OpMAIIHH.

CaMOKOHTPOJIb, YMOUHOHAJIBHBIN HHTEJIEKT:

BJIaJICTh HABbIKAMH I103HABATEILHOW pe(IeKCHH KaK OCO3HAHHUs COBEPIIAEMBIX JICHCTBUH H
MBICITHTENTFHBIX TIPOIIECCOB, HMX PE3ylbTAaTOB, BIAJIETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS
mpoliecca U pe3yibTara pellieHns MaTeMaTHYECKOH 3a1auH;

npeaABUACTb TPYAHOCTU, KOTOPBIC MOI'YT BO3BHUKHYTH ITPpU PEHICHHUU 3aJila4i, BHOCUTH KOPPEKTUBBIL
B JIEITETPHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBICHHBIX
TPYAHOCTEW;

OIICHUBATh COOTBETCTBHE PE3yNbTATa IENU U YCIOBUSAM, OOBSICHATh MPUUMHBI TOCTHIKCHUS WA
HEIOCTIKEHUS Pe3yNIbTaTOB JeSITeIbHOCTH, HAXOJUTH OIIHOKY, AaBaTh OIIEHKY MPHOOPETEHHOMY OMBITY.

CoBMecTHas AeATEIbHOCTh:

MMOHUMATb W MCIIOB30BaTh IPEUMYIIIECTBA KOMAHTHONW W HHIUBUIYAIbHOW PaOOTHI TIPU PEIIeHUN
y49e0HBIX 3a7]a4, TPUHUMATh 1€l COBMECTHOW NESATEIHHOCTH, IIAHUPOBATHh OPTaHHU3AII0 COBMECTHOM
paboTHl, pacmpeneniatb BUABI paboT, JOTOBapHBATHECS, OOCYXKIATh NPOIECC M PE3yNbTaT paboTHl,
0000111aTE MHEHHST HECKOJIBKUX JIFOJIEH;

Y9acTBOBaTh B TPYMIOBBEIX (opMax paboTsl (00CyXaeHusl, 0OMEH MHEHUH, «MO3TOBBIE ITYPMBI»
¥ WHBIE), BHIIOIHATH CBOK YacTh pabOThl M KOOPAMHHPOBATH CBOHM NEUCTBUS C JPYTHMH WICHAMHU
KOMaH/Ibl, OI[EHNBAaTh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOMYKT 1O KPUTEPHSIM, CPOPMYIHPOBAHHBIM
Y9aCTHUKAMU B3aWMOJICHCTBHSL.

NPEIMETHBIE PE3YJIbTATbBI
K xoniry 10 knacca oOydarommiics HayqIuTCs:
e CBOOOJHO OIEPHUPOBATh OCHOBHBIMH TIOHSATHUSIMH CTEPEOMETPHH TMPH pPEHIeHHH 3a1a4 |
MIPOBEJICHUH MAaTEMaTHIECKUX PACCYXKIACHUN;

® TPUMEHSATh AKCHOMBI CTEPEOMETPHH W CIEACTBHS W3 HUX IMPU PEIIEHHH TeOMETPHUECKUX

3a/1ay;
e f[raccuUIMPOBATh B3aWMHOE PACIIONIOKEHHE NPSIMBIX B TPOCTPAHCTBE, ILIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C YTJIIAMH B IIPOCTPAHCTBE: MEXAY MPSIMBIMHU
B MPOCTPAHCTBE, MEXK/TY MPSMON U TIOCKOCTHIO;

e  CBOOOJHO ONEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C MHOTOT DAaHHHKAMH;

e CcBOOOJHO paclo3HaBaTb OCHOBHBIE BHJBl MHOTOTPAaHHHKOB (IpU3Ma, MHpaMH[a,
MIPSAMOYTOJBHBIN MapajuieNnenumesn, Kyo);

e KiIaccu(UIMPOBATH MHOTOTPAaHHHUKH, BEIOUPAsi OCHOBAHUS ISl KJTacCU(DUKAIUH;



CBOOO/IHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOIPAaHHUKOB TLIOCKOCTBIO;
BBHIMOJIHAT TapajuleibHOe, LEHTPAJbHOE M OPTOrOHAIBHOE MPOEKTHpOBaHWE QUTYp Ha
IJIOCKOCTD, BHITIOHATH N300pakeH!s PUTYp Ha IIOCKOCTH;

CTPOUTH CEYCHUSI MHOTOTPAHHUKOB PA3IMYHBIMA METOJAMH, BHIIOJIHSTH (BBIHOCHBIE) MJIOCKUE
YEepTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BUA CBEPXY, COOKY, CHU3Y;

BBIYUCIISTH TUIOMIAM TIOBEPXHOCTE MHOTOTPaHHUKOB (TIpU3Ma, HpaMua), TEOMETPUIECKUX
TeJl ¢ IPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OMNEPUPOBATh MOHSATHSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTb
CUMMETPHH, LEHTP, OCh U TUIOCKOCTh CUMMETPUH (UTYPBHI;

CBOOO/IHO OIEPUPOBATh TOHATHUSMH, COOTBETCTBYIOIMMH BEKTOpaM U KOOpAHMHATaM B
MIPOCTPAHCTRBE;

BBITIONTHATH JICHCTBHS HaJl BEKTOpaMH;

pemarh 3aJadd  Ha  JIOKAa3aTelbCTBO MAaTEMAaTHYeCKUX OTHOUICHUH H  HaXOXKJICHHE
TFEOMETPUYECKAX BEIMYMH, NMPUMEHSS W3BECTHBIC METOIBI MPH PEIICHHH MaTeMaTHYecKhuX
3aJ1a4 TIOBBIIIEHHOT'O M BEICOKOT'O YPOBHSI CIIOKHOCTH;

NPUMEHSTh TPOCTEUIINE MPOrpaMMHBIE CPEINCTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHEIE
CHCTEMBI IPH PENICHUH CTEPEOMETPHUYECKHX 3a/1a4;

W3BIIEKAaTh, TPEOOPa30BLIBATh W WHTEPIPETUPOBATH WH(POPMAIMIO O TPOCTPAHCTBEHHBIX
reoMeTpUIecKruX (pUrypax, IpeCcTaBIeHHYIO Ha YepTeKax U PUCYHKAX;

MPUMEHSTh TOJyYEeHHbIE 3HAHWS Ha MPAaKTUKE: CPaBHUBATh M aHAIM3UPOBATH pealbHbIC
CUTYyalluW, NMPUMEHATh HM3YYEHHbIE MOHSATHS B TPOIECCE TOUCKA PENICHUS MaTeMaTHYeCKH
cOpMYITUPOBAHHONW MPOOJIEMBI, MOJICTHUPOBATh peajibHbIe CUTYaIllMH Ha SI3bIKE T€OMETPHH,
HCCIIEA0BATh OCTPOCHHBIC MOJIENH C HCIOIb30BAHNEM I'€OMETPHUYECKUX MOHITUI U TeopeM,
ammapaTta anreOpbl, pemaTh [PaKTHYeCKHE 3aJadd, CBS3aHHBIE C HAXOKICHHEM
TeOMETPUYECKUX BEITHUYHH;

UMETh TIPEICTaBICHNUS 00 OCHOBHBIX JTamax pPa3BUTHUS T'€OMETPHH KaK COCTaBHOM YacTH
(byHIamMeHTa pa3BUTHS TEXHOIOTHH.

K xormy 11 kiaacca o0ydaromuiicss HAYIUTCS:

CBOOOJIHO OMEPUPOBATH TOHITHAMH, CBS3aHHBIMH C IUIUHIPUYCSCKONW, KOHUYECKOW U
chepruaecKor MOBEPXHOCTIMH, OOBSICHITH CITOCOOBI TOTYIEeHHUS;

OTEPUPOBATH TOHITUSMHU, CBI3aHHBIMH C TEIAMHU BPANICHUS: IIMITHHIPOM, KOHYCOM, cepoii u
1apom;

pacmo3HaBaTh TeNa BpalleHus (IWIMHApP, KOHYC, cepa W map) M OOBACHATH CIOCOOBI
MOY4CHUS TEN BPAILCHUS;

KIaccu(UIMPOBATEH B3AMMHOE PacIoioxeHne chepbl U MIOCKOCTH;

BBIUMCIIATh BETUYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB W TENl BpAIICHUs, 00BEMBI W TUIOIIAAN
MOBEPXHOCTEH MHOTOTPAHHUKOB W TE BPAIICHUS, TCOMETPUYECKHX TEI C MPUMCHCHHEM
opmyur;

CBOOOIHO OINEPUPOBATh TOHSATHAMH, CBSI3aHHBIMH C KOMOWHAIMSMH Tel BpAIICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIN B cepy U OMHUCaHHBIH OKONO chephl, chepa,
BIIMCAHHAS B MHOTOTPAHHUK WITH TEJIO BPAIICHUS;

BBIUMCIIATH COOTHONICHUS MEXTY MJIOMAASIMHU TTOBEPXHOCTEH U 00bEMaMU MOJ00HBIX TEIT;
n300paxkaTh M3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (GUTYP: BU] CBEPXY, COOKY, CHU3Y, CTPOMTh CEUCHUS TEJ BPAICHHUS;
W3BIICKAaTh, MHTEPIPETHPOBATH W MPeoOpPa3oBbIBATh WHGPOPMAIUIO O TMPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, MPENCTABICHHYIO Ha YEPTEKAX U PUCYHKAX;

CBOOOJTHO OIEPUPOBATH MOHSATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJHATH OTEPaIliK HaJl BEKTOPaAMU;

3a/1aBaTh TIOCKOCTh YPaBHEHUEM B JIEKAPTOBOU CHCTEME KOOP/IMHAT;



pemaTs reoMeTpUYeckue 3aJaydl Ha BBIUMCICHHE YIJIOB MEXIY NPSMBIMU M IJIOCKOCTSMH,
BBIYUCIIEHUE PACCTOSIHUM OT TOYKM IO IUIOCKOCTH, B IL€JIOM, HAa IPHUMEHEHUE BEKTOPHO-
KOOPJAMHATHOIO METOJa IIPU PELLCHUY;

CBOOOIHO OMNEpPHPOBATh MOHSTHSIMH, CBS3aHHBIMH C JIBIDKCHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBa JBM)XCHUI;

BBITIOJIHATh M300pa)KeHWs] MHOTOTPAHHUKOB M TeJl BpAIleHHsS NpPHU MapajuleIbHOM IepeHoce,
LEHTPAIBHON CHUMMETPUH, 3€PKAJIBHOM CHUMMETPUM, IIPpH IOBOPOTE BOKPYI IIPSIMOH,
npeoOpa3oBaHus MOA00HUS;

CTPOUTH CEUEHUS MHOTOTPaHHUKOB M TeJ BpaIleHHUS: CeYeHMs UWIMHJpa (TMapajjieasHo U
MEPIIEHANKYIISIPHO OCH), CEYeHMsI KOHyca (TapaijienbHble OCHOBAHHUIO U MPOXOJAIINE Yepe3
BEpPILINHY), CEYSHHUSI 11apa;

HCIIOJIB30BaTh METOJbl IIOCTPOEHUS CEYEHMI: METOJ CIIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHHUSI, METOJI IIEPEHOCA CEKYILEN INIOCKOCTH;

JIOKa3bIBaTh F€OMETPUYECKUE YTBEPKICHNUS;

NPUMEHSTh  reoMeTpuueckue  (akTel Ui PElICHUS  CTEPEOMETPUYECKHX  3a/ad,
MPEAIONATatoIIMX HECKOIBKO IIAr0B PELICHHUs, €CJIA YCIOBUS IMPUMEHEHUS 3a/1aHbI B SBHOM U
HesBHOW (popme;

pewiate 3aJadyd  Ha  JIOKa3aTelNbCTBO MAaTEMATHMYECKMX OTHOLIEHUH M  HaXOXKJICHUE
FEOMETPUYECKUX BEJINYNUH;

MPUMEHATh MPOTpaMMHBIE CpPEACTBA M JJIEKTPOHHO-KOMMYHHKAIIOHHBIE CHCTEMBI TIPU
PELIEHUH CTEPEOMETPUUECKUX 3a]1a4;

NIPUMEHATh [OJIYYEHHbIE 3HAHWS Ha IPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBATH M OLICHUBATH
peallbHbIE CUTYalluH, IIPUMEHSTh H3YUCHHBIE ITOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOUCKA
pelieHus MaTeMaThdecku CcGhOpPMYJIUPOBAHHOW IpOOJIEMBI, MOXEIUPOBATh peajbHbIE
CUTyallul Ha A3BIKE T€OMETPHM, HCCIENOBATH IIOCTPOCHHBIE MOIEIH C HCIOIb30BAHHEM
reOMETPUYECKUX MOHATHM M TeopeM, ammapara aireOpbl, pellaTh MpaKTHYeCKHe 3adauH,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUYECKUX BEINYHH;

®  VMETh MIPEACTABICHUS 00 OCHOBHBIX 3Tarax Pa3BUTHS F'€OMETPHH KaK COCTaBHOM YacTH QyHIaMEeHTa

Pa3BUTUS TEXHOJIOTHH.
e TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC

Ne
n/n

KosauuyecTBO yacoB DJIeKTPOHHBbIE
(ungposbie)
oOpa3oBaTeJibHbIE

pecypcbl

HaumMmenoBanue

pa3esioB U TeM B Kontpoabnbie | IlpakTHyeckue
cero
NPOrpaMMbl padoThI padoThI

B
BEJICHHE B 23 1
CTEPEOMETPUIO

Bzanmuoe
pacnoioxxeHue
MIPSIMBIX B
MIPOCTPAHCTBE

[NapannensHOCTH
MPSIMBIX U TUIOCKOCTEH 8
B IIPOCTPAHCTBE

[lepnieH IUKYISIPHOCTD
MPSIMBIX U TUIOCKOCTEH 25
B IIPOCTPAHCTBE




Vel u paccTosaHuA

16

MHororpaHHuKU

Bekrops! B
IIPOCTPAHCTBE

12

IToBTOpEHUE,
000011ICHNE U
CHUCTEMAaTHU3aIIHI
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

102

11 KUIACC

HauMeHnoBaHnue
pa3nesnoB U TeM

Ne

n/n
NPorpaMmabl

KoaundecTBO 4acoB

Bcero

KonTtpoabnbie
padoThI

IIpakTueckue
padoThI

DJIeKTPOHHBbIE
(uu¢poBbIe)
o0pa3oBaTejibHbIE

pecypchbl

Auxamntnyeckas
TeOMETPHS

15

IToBTOpEHUE,
00o01menre u
CHCTEeMaTH3aIHs
3HaHUN

15

O0néMm
MHOTOIpaHHHKA

17

4 Temna BpammeHus

24

ITnomanun
TIOBEPXHOCTH U
00BEMBI KPYTIIBIX
TeN

6 JBrokeHus

IToBTOpEHUe,
obobmmenne u
CUCTeMaTH3aIus

3HAHUU

17

OBLIEE KOJIMYECTBO
YACOB IIO
[MTPOI'PAMME

102
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