7 KJ1acce
JIMYHOCTHBIE, MeTaNpeIMeTHbIE U MPeAMeTHbIE Pe3YJbTAThl 0CBOEHHS COIEePKAHUS Kypca

HporpaMMa o0OecreunBaeT AOCTHIXKCHUEC CIICAYIOIHNX PE3YIbTATOB!:

JUYHOCHIHbLE:

1)

2)

3)

4)

S)
6)

7)
8)

(dbopMHpOBaHHE OTBETCTBEHHOT'O OTHOIICHUS K YUYCHHIO, TOTOBHOCTH W CIIOCOOHOCTH
00yJaromuXxcsi K CaMOPa3BUTHUIO M CaMOOOPA30BAaHHWIO HAa OCHOBE MOTHBAIIMM K OOYYEHUIO U
MO3HAHUIO, BBIOOPY JajbHEWIIero oopasoBaHusi Ha 0a3e OPHEHTUPOBKU B MHpE Npodeccuid u
npoeCCUOHANBHBIX ~ TMPEANOYTEHHH,  OCO3HAHHOMY  IOCTPOCHHUIO  WHAMBHUIYAIbHOM
00pa3oBaTeNLHON TPACKTOPHH C YIETOM YCTOHUMBBIX TTO3HABATEILHBIX HHTEPECOB;
(GopMUpOBaHUE [EIOCTHOTO MHPOBO33PCHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBCHHOHN MPaKTHKH,

(dbopMHpOBaHHE KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B  OOIIEHUM W COTPYJHHYECTBE CO
CBEPCTHHKAMH, CTAPUIMMU U MIIQJIIMMUA B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOU, yu4eOHO-
UCCIIeI0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAAX ACATEIBHOCTH;

YMEHHE SICHO, TOYHO, TPaMOTHO HM3JIaraTh CBOW MBICIIA B YCTHOM W MUCBMEHHOM peuH, IOHUMATh
CMBICJI IIOCTaBJIEHHOM 3aJayd, BBICTpPAaUBATh APIyMEHTALIMIO, IPUBOAWUTH IIPUMEPHl H
KOHTPIPUMEDHI,

KPUTHYHOCTb MBIINIJICHUA, YMCHUC PACIIO3HABATH JIOTUYCCKU HCKOPPCKTHLIC BbICKA3bIBAHMA,
OTJIMYATh THIIOTE3Y OT (aKTa,

KpCaTuBHOCTDb MBINIJICHUA, HHHUIKMaTHuBa, HaxXoaA4uBOCTH, AKTUBHOCTDH npu peICHUN
TEOMETPHUCCKUX 33]1aY;

YMEHHE KOHTPOJIMPOBATH MPOIECC U PE3YJIbTAT YICOHOH MaTeMaTUYECKOM ACATSIbHOCTH;
CIOCOOHOCTh K AMOIIMOHAIILHOMY BOCHPHUSATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajay, PEIICHUI,
pacCyXJIeHUH;

mem anpedmemnbte:

1
2)
3)

4)

S)
6)

7)

8)

9)

YMEHHE CAMOCTOSITEIBHO IUIAHUPOBATH AJIbTEPHATUBHBIE ITYTH JOCTH)KEHUS LI€JIEH, OCO3HAHHO
BBIOMpaTh Hanbosee F3PPEKTUBHBIC CITOCOOBI pelIeHUs] YIeOHBIX U TI03HABATEIbHBIX 3a/1a4;
YMEHHE OCYILECTBJIATh KOHTPOJIb 10 pPE3ylbTaTy M MO CcHocody JelcTBUS Ha YpOBHE
IIPOM3BOJILHOIO BHUMAHUS U BHOCUTh HEOOXO/IMMbIE KOPPEKTUBBI;

YMEHHE a/IeKBaTHO OLIEHUBATh MPABHJILHOCTh WM OIIMOOYHOCTH BBIIIOJHEHUs yueOHOI 3a1aun,
€€ 00bEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOZMOXKHOCTH €€ PEIlIeHUs;

OCO3HAaHHOE BIJIQJICHUE JIOTUYECKUMHU JCUCTBUSMHM ONpEIeNeHHs] TOHATUH, 0000IeHus,
YCTAaHOBJICHUSI aHAJIOTUH, KJIacCU(UKAIIMKM HA OCHOBE CAMOCTOSTEILHOTO BHIOOpAa OCHOBAaHUHN U
KPUTEPUEB, YCTAHOBJIEHUS POJIOBBIX CBSI3EH;

YMEHUE YCTAHABJIMBATh IPUYUHHO-CIEICTBEHHBIE CBA3H, CTPOUTH JIOTMUECKOE DPACCYKICHUE,
YMO3aKJII04YeHUe (MHAYKTUBHOE, T€AYKTUBHOE U [0 aHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHSTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA, MOEIU
U CXEMBI JIJIS pellieHus yUeOHbIX U M03HABATEIbHbBIX 33a4;

YMEHHE OPraHHU30BbIBATh YU€OHOE COTPYAHUUYECTBO U COBMECTHYIO JIESATEIBHOCTh C YUUTENIEM U
CBEpCTHUKAMMU: ONPEAEIATh LEH, PaclpeaessaTh GYHKIUU U POJIM YYaCTHUKOB, 00IIMe crioco0y
paboThl; yMeHue paboTaTh B IpyIIe: HaXOAUTh O0Illee pelleHrne U pa3pemiaTb KOH(IUKTHI Ha
OCHOBE COIJIACOBAHHUS MO3UIMI M ydeTa WHTEPECOB; CIyllaTh HapTHepa; (popMylupoBaTh,
apryMEeHTHPOBATh U OTCTAauBaTh CBOE MHEHUE;

¢dbopmHupoBaHHE W pa3BUTHE YyueOHOH M OOIENOIb30BATENHCKONM KOMIIETEHTHOCTH B 00JacTH
WCIOJIb30BaHUs HH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (MKT-komnereHTHOCTH);
NepBOHAYANIbHBIE MPEICTABICHUS 00 UESIX U 0 METOAAaX MaTEeMAaTUKU KaK YHUBEPCATbHOM S3bIKE
HAyKHU U TEXHUKH, O CPEJICTBE MOJEINPOBAHUS SBJICHHI U IPOIIECCOB;

10) ymeHue BUAETh MATEeMaTHYECKYIO 337ady B KOHTEKCTe NPOOJIEMHOW CHUTyallMM B JAPYIHX

JUCLHUIIIINHAX, B OKPYKaIOLIEH )KU3HH;

11) yMeHne HaxXoOUTh B pa3IMYHBIX HCTOYHHMKAX HHPOPMALUIO, HEOOXOOUMYIO ISl pELICHHUs

MaTeMaTHUYeCKUX MpoOJeM, M MpeICTaBiIsATh €€ B MOHATHOM (opme; MPUHMMATh pPEUICHHE B
YCIIOBUSAX HEMOJHON M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOPMaLINY;

12) ymeHue noHUMaTh U UCNOIb30BaTh MaTEMaTHUYECKHE CPEICTBA HATIISIHOCTH (PUCYHKH, YEPTEXKH,

CXCMBbI 1 ,Z[p) JJI WITFOCTpAaliu, UHTCPIPCTALNN, apT'YMCHTAIIUH



13) ymMeHue BBLABUraTh THIIOTE3BI MPH PEUICHUH Y4EOHBIX 337ay W MOHHUMATh HEOOXOIMMOCTh MX
IPOBEPKH;

14) ymMeHue NpUMEHATh UHAYKTHBHBIC U JETYKTUBHbIE CIIOCOOBI pacCyXICHH, BUAETh pa3INuHbIC
CTpaTeruy pemeHus 3a1ad;

15) moHrMaHue CyIHOCTH AITOPUTMUYECKUX NPEANUCAHUN 1 YMEHHE JIeHCTBOBATh B COOTBETCTBHH
C MPEIOKEHHBIM aJITOPUTMOM;

16) yMeHne caMOCTOATENBHO CTaBUTh LIEIH, BHIOMpPATh M CO3/aBaTh AJITOPUTMBI JJIS PELICHHS
y4eOHBIX MAaTeMaTHYECKUX MPOOIIEeM;

17) yMeHue TIIAHUPOBATh W OCYILECTBIIATH JACATEIbHOCTb, HANpABICHHYIO Ha pELICHHE 3ajad
HCCIIEIOBATEIbCKOTO XapaKTepa;
npeomemmuuoie:

1) oBnamenue 0a30BBIM TOHSATUHHBIM almapaToM II0 OCHOBHBIM pa3fieiaM COICPIKaHHS;
npecTaBieHre 00 OCHOBHBIX HM3y4aeMbIX MOHATHSAX (YHMCIO, TeoMeTpuueckas (urypa) Kax
BOKHCHITNX MAaTEeMaTHUYECKUX MOJENAX, MO3BOJIIOMIMX ONMCHIBATh W M3Yy4aTh peajibHbIC
IPOIIECCHI U SIBJICHUS;

2) ymeHue paboTaTh C TCOMETPHYECKMM TEKCTOM (aHAIM3UPOBATh, H3BICKATh HEOOXOIMMYIO
UH(POPMALIKIO), TOYHO U T'PAMOTHO BBIPAXKaTh CBOM MBICIM B YCTHOH M NMHCHMEHHOH pedd C
NPUMEHEHHEM MaTeMaTH4eCKONH TEPMHHOJIOTHH U CUMBOJIMKH, HCIIOJIb30BaTh Pa3INYHbIC S3bIKH
MaTeMaTHKH, TPOBOAWTH KIACCH(HUKAINK, JIOTHYECKHEe OOOCHOBAHMS, J[0KAa3aTeIbCTBA
MaTeMaTU4eCKUX yTBEP)KICHUH;

3) oBIaZeHNE HABBIKAMH YCTHBIX, TUCHbMEHHBIX, HHCTPYMEHTAIBHBIX BHIYHACICHUH;

4) oBnasieHHE TEOMETPHUYECKHM S3bIKOM, YMEHHE HCIOJIb30BaTh €ro Ui OMHCAHHUSA TPEIMETOB
OKpPYKAaIOIIETO MHpa, Pa3BUTHE IMPOCTPAHCTBEHHBIX NPEACTABICHUNA M HM300pa3HTEIBHBIX
YMEHHIA, TPHOOPETEHHE HABBIKOB T€OMETPHYECKHUX ITOCTPOCHUIA;

5) ycBOeHHE CHCTEMaTHYECKUX 3HAHHUHU O TNIOCKHUX (PUTypax M MX CBOMCTBAX, a TAK)KE HA HATJISTHOM
YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeNlaX, YMEHUE INPHUMEHSTHh CHCTEMaTHYECKUE
3HAHMS O HUX JUIS PEIICHHUS T€OMETPUYECKUX M MPAKTHUECKHUX 3a/1ay;

6) yMeHHuE U3MEPSATh JUIMHBI OTPE3KOB, BEJIMYMHBI YTJIOB, UCIIOIB30BaTh (POPMYIIBI IJIsl HAXOXKACHUS
IEPUMETPOB F€OMETPUIECKUX GUTyp (TPEYroJbHHKA);

7) yMeHHE TPUMEHSTh W3Y4YCHHBIC MOHATHUS, pEe3yJIbTaThl, METOAbl JJs pEUICHUs 3ajad
NPAaKTUYECKOr0 XapakTepa M 3aJad M3 CMEXKHBIX JUCHUIUIMH C HCIOJb30BaHUE IpHU
HEOOXOIMMOCTH CIIPABOYHBIX MaTePHAJIOB, KAIBKYISTOPa, KOMITBIOTEPA.

OcCHOBHOE co/lep:KaHue Kypca

Harasinnasi reomerpus. HarnsigHele mpeicTaBieHHs O NPOCTPAHCTBEHHBIX (uTrypax: Kyo,
napajiesienune, mpusMa, nupamua, map, cepa, KOHyc, LIHIHHID.

I'eomeTpuueckue purypsl. ['ecomerpuueckue purypsr u tena. PaBenctBo B reomerpun. [Ipsvoie
u yrisl. Todka, npsAMas, miockocTs. OTpe3ok, ayd. Yroa. Buas! yrios. [Ipsamoit yron. Octpsle U Tymble
yribl. BepTukaneHbIE M CMEXHBIE YIibl. buccekTpuca yria.

[TapamtensHble U nepecekaromuecs npsimbie. [leprnieHIUKyIspHBIE NpsAMBIE. Y TBEPKIECHUE O
CBOMCTBE JIBYX IMpsIMBIX, NEPIEHAMKYISIPHBIX K TpeTbed. Teopema O NEPHNEHIUKYISIPE K MPSAMOM.
IIpu3Haky napauieabHbIX IPSIMBbIX.

TpeyronpHuk. IIpsAMOyrosibHbIE, OCTPOYrOJIBHBIE MW TYHOYIOJIBHBIE TPEYrOJbHHMKHU. BbicoTa,
Me/raHa, OMcceKkTprca TpeyroibHUKa. PaBHOOEIpEeHHbIE 1 PABHOCTOPOHHUE TPEYTOJILHUKH; CBOMCTBA U
MpU3HAKW paBHOOEAPEHHOro TpeyrojibHUKa. [Ipu3Haku paBeHCTBAa TpeyrosbHUKOB. HepaBeHCTBO
TpeyrojabHuKa. COOTHOIIEHUSI MEXy CTOPOHAMH U YIJIaMHU TPEYroJIbHUKA.

CyMMa yriioB TpeyrojibHUKa. BHEIIHNE yIiibl TPEYTrOIbHUKA.

OxpyxHocTb U Kpyr. LlenTp, paauyc, 1uameTp, Xxopaa.

I'eomerpuueckue npeodbpazoanus. [lorsTue o paBencTse Guryp.

IlocTpoeHust ¢ moMomb0 HUPKYIS U JuHEHKH. OCHOBHBIE 33Jaud Ha IMOCTPOCHME: JIETICHHUE
OTpe3Ka MON0JIaM; IIOCTPOCHHE YIJIa, PABHOTO JaHHOMY; IIOCTPOCHHUE TPEYTOJIbHUKA 10 TPEM CTOPOHAM;
MOCTPOSHHE MEPIICHANKYJIISpA K MPSIMO; IOCTPOEHUE OUCCEKTPHUCHI YTJIa.

Pemenne 3agad Ha BBIUKCIEHUE, JOKA3aTeNbCTBO U IOCTPOCHHME C MCIOJIB30BAHHEM CBOMCTB
U3YYEHHBIX (pUryp (TpeyroabHUKA).



HN3mepenue reomerpuyeckux BeIM4uH. /UimHa orpe3ka. PaccrosgHue OT TOYKM 1O NPSMOM.
PaccrosHne Mexny napamuieabHbIMU IPSIMBIMU.

IIepumerp TpeyronapHUKa.

I'pangycnas mepa yria.

Pemienue 3a1a4 Ha BBIYMCICHUE U JOKA3aTEIbCTBO C UCIIOIB30BAHNE U3YUEHHBIX (POPMYIL.

TeopeTnko-MHOXKeCTBEHHbIE NOHATHSL. MHOXECTBO. DJIIEMEHT MHOXKECTBA. 3aJaHUE MHOKECTB
[IEPEUUCIICHUEM DJJIEMEHTOB, XapaKTEpUCTHUYECKUM cBoWcTBOM. IlonMHoOkecTBo. OObenuHEHHE U
IIEPECEYCHUE MHOXKECTB.

JuieMeHTHI Joruku. Onpenenenue. AKCMOMBI U TeopeMbl. Jloka3zaTenbcTBo. Jloka3zaTenbCTBO OT
npoTuBHOro. Teopema, oOpaTHas qaHHOM. [Ipumep u KoHTpIIpUMED.

[lonaTne 0 paBHOCHIBLHOCTH, CIEIOBAaHUHU, YIOTPEOICHNE JTOTUYECKUX CBSI30K eClu..., MO..., 8
MOM U MOJILKO 6 MOM ClIyyae, TOTUUYECKUE CBA3KU U, UTU.

I'eomeTpusi B HMCTOPHMYECKOM pPa3BUTHH. BO3HUKHOBEHHE TIeoMeTpUM M3 NpakTuku. OT
3emuiemepus k reomerpun. «Hauvana» EBkinuaa. Mctopus nsaToro nocrynara.

8 kiacce

2.I1nanupyemblie pe3yJibTAThl OCBOEHUSI Y4eOHOT0 MpeAMeTa.

[TporpamMma obecrieunBacT JOCTHIKEHUS CISAYIOMUX PE3YIbTATOB OCBOCHHS 00pa30BaTeIbHON
MpOrpaMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHUs:

JUYHOCIHbLE:

. dbopMupOBaHNE OTBETCTBEHHOT'O OTHOIICHHUS K YUEHHUIO, TOTOBHOCTHU M CIIOCOOHOCTH
00yJaromuxcsi K CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO HA OCHOBE MOTHBAIIMH K OOYUYCHHIO U IIO3HAHUIO,
BBIOOPY JanbHelero oopazoBanus Ha 0a3e OpUEHTUPOBKH B MUpe Mpodeccuii u mpodeccu OHANbHBIX
MPEANOYTEHNH, 0CO3HAHHOMY MTOCTPOSHUIO HHANBUAYAIHLHON 00pa30BaTeIbHON TPACKTOPUHU C yUETOM
YCTONYMBBIX MIO3HABATEIHLHBIX HHTEPECOB;

. dbopMupOBaHUE LEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;
. dbopMupoBaHUEe KOMMYHUKATUBHOW KOMIETEHTHOCTH U OOILIIEHUH U COTPYIHUYECTBE CO

CBEPCTHHKAMM, CTApPIIUMH U MIIAJIIIUMHU B 00pa30BaTEIbHOM, O0IIECTBEHHO MOJIE3HOH, yueOHO-
HCCIIEIOBATENbCKOM, TBOPUYECKON U IPYTUX BUJIAX JEATEIBHOCTH;

. YMEHHE SCHO, TOYHO, IPAMOTHO M3JIaraTb CBOM MBICJIHM B YCTHON U MUCbMEHHOM peyH, TOHUMATh
CMBICJI IOCTaBJICHHOM 331a4y, BBICTPAUBAaTh apryMEHTALIMIO, IPUBOJANUTE IPUMEPBI U KOHTPIIPUMEDHI;

. KPUTHYHOCTH MBIIJIEHUS, YMEHUE PACIIO3HABATh JIOTUYECKN HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJIMYaTh FMIOTE3Y OT (aKTa;

. KpeaTUBHOCTb MBIIIJIEHHSI, UHUIIUATUBY, HAXOAUYUBOCTb, aKTUBHOCTb IIPU PELLIECHUU
reOMETPUUYECKUX 3a/1a4;

. YMEHHE KOHTPOJIUPOBATh MPOIIECC U PE3YyIbTaT yueOHOM MaTeMaTHUeCKON AeITeIbHOCTH;

. CHOCOOHOCTh K 3MOIIMOHAILHOMY BOCTIPUATHIO MaTEMAaTHYECKUX 00BEKTOB, 33/1a4, peIIeHU,
pacCyXJIeHUH;

Memanpeomemuble:

pe2yIAMUBHbIE YHUBEPCANbHbLE Y4eOHble QetCBUsL:

. YMEHHE CaMOCTOSTENBHO IUNIAHUPOBATH aIbTEPHATUBHBIC ITyTH JOCTH)KEHHUS LIEJIEH, OCO3HAHHO
BbIOMpaTh HanboJiee 3PPEeKTUBHBIE CIIOCOOBI PEeIIeHUsI yYEOHBIX U MTO3HABATENbHbIX 3a/1a4;

. YMEHHUE OCYLIECTBIATh KOHTPOJIb 110 Pe3yJabTaTy U criocoOy JeiicTBUS Ha ypOBHE
MIPOM3BOJILHOTO BHUMAHHUS U BHOCUTh HEOOX0IUMbI€ KOPPEKTUBBI;

. YMEHUE aJIeKBaTHO OLIEHUBATh MTPABUIBHOCTH UM OIIMOOYHOCTD BBINOJIHEHHS yueOHOH 3a1auu,
€€ 00ObEKTHUBHYIO TPYJHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEILIECHUS;

. MOHMMAHHE CYLTHOCTH AJITOPUTMUYECKUX MIPEINUCAHUI U YMEHHE JEMCTBOBATh B COOTBETCTBUU
C MPEJIOKEHHBIM aJITOPUTMOM;

. YMEHHUE CaMOCTOSITEIIbHO CTaBUTh 11€JH, BEIOMPATH M CO3/1aBaTh aJITOPUTMBI IS pEIICHUS
y4eOHBIX MaTEMAaTUYECKUX MPOOIIEM;

. YMEHHME IIJIaHUPOBATh U OCYLIECTBIIATH JEATEIBHOCTD, HAIIPABJIICHHYIO HA PELICHUE 3a1a4
UCCIIEI0BATEIBCKOTO XapaKTepa;

NO3HABAMENbHbIE YHUBEPCAIbHbLE VieOHble 0euCnEUs.:




. OCO3HAHHOE BJIA/ICHUE JIOTHUECKUMHU JICHCTBUAMU OIpEeNICHHs TOHATUH, 00001IIeHN s,
YCTaHOBJICHUS aHAJIOTUH, KIaccu(UKaIIMK Ha OCHOBE CaMOCTOSITENIbHOTO BHIOOpAa OCHOBAHUH U
KpUTEPUEB, YCTAHOBJIEHUSI POJIOBUAOBBIX CBA3EH;

. YMEHHUE yCTaHaBIMBATh IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE pPaCCykKICHHE,
YMO3aK/Il04eHUEe (MHAYKTUBHOE, JEAYKTUBHOE U 110 AHAJIOTUH) U BBIBOJIBI;

. YMEHHE CO3/1aBaTh, IPUMEHATH U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA, MOJICTH
Y CXEMBI JIJIs peIIeHHs YIeOHbIX U MO3HABATEIbHBIX 331a4;

. dbopMupoBaHUe U pa3BUTHE YUeOHO U 00IIETOIb30BATENFCKON KOMIIETEHTHOCTH B 00JIaCTH
UCIOJIb30BaHUS WH(OPMAITMOHHO-KOMMYHUKAMMOHHBIX TexHooTul (MK T-KOMIIeTeHTHOCTH);

. dbopMupoOBaHUE IEPBOHAYAILHBIX IPEICTABICHUN 00 UACSIX U O METOJIaX MaTeMaTHKU KaK
YHUBEPCAJIbHOM SI3bIKE HAYKU M TEXHUKHU, CPEACTBE MOAEIMPOBAHNUS SBJIEHUIN U IIPOLIECCOB;

. YMEHHE BUJIETh MATEMAaTUYECKYIO 3374y B KOHTEKCTE MPOOJIEMHON CUTYAIlUU B APYTUX
JUCLUILIMHAX, B OKPYXKAIOIIEeH KU3HU;

. YMEHHE HaXOUTh B Pa3IMYHBIX UCTOUHUKAX MHPOPMAINIO, HEOOXOAUMYIO I PEIlIeHUs
MaTeMaTHYECKUX MPOOJIeM, U TIPEACTABIIATD €€ B MOHATHOW (hopMe; MPUHUMATh PEIICHUE B YCIOBUAX
HETIOJTHOW M M30BITOYHOM, TOUHOM M BEPOSATHOCTHON MH(MOPMAIIIH;

. YMEHME TOHUMAaTh U UCII0JIb30BAaTh MaTEMaTUUECKHUE CPEJICTBA HATJISIAHOCTH (PUCYHKH,
YepTEXKH, CXEMbI  JIp.) AJI WLTIOCTPAIMK, HHTEPIIPETAlUU, apTyMEHTAIUH;

. YMEHHUE BBIJIBUTATh TUIOTE3bI IIPU PEIICHUN YU€OHBIX 3a/1a4 U TIOHUMATh HEOOXOAMMOCTh UX
MIPOBEPKHU;

. yMEHUE PUMEHSATh UHIYKTUBHBIC U JEAYKTHUBHBIE CIIOCOOBI PacCy>KJICHUMN, BUJETh Pa3INYHbIC
CTpATeruu pelieHus 3a/1ay;

KOMMYHUKAMUBHbIE YHUBEPCATIbHbLE YYeOHble QelUCMBUSL:

. YMEHHE OpraHNU30BbIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO I€ATEIHHOCTh C YUUTENEM U
CBEPCTHHKAMM: OTIPEEISATD e, pAaCTIPEACsITh (QYHKIIMU U POIM YIACTHUKOB, OOIINE CIIOCOOBI
paboTHI;

. yMeHue paboTaTh B IpYIIE: HAXOAUTh O0IIee pelIeHUe U pa3peliaTh KOH(IUKTHI Ha OCHOBE
COIJIaCOBaHUs ITO3ULIMN U y4€Ta NHTEPECOB;

. CJIyIIaTh apTHEPA;

. (dbopMynupoBaTh, ApPryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

npeomemmble:

IIpenmeTHBIM pe3ybTaTOM M3YUYeHHs Kypca siBjisieTcsi CGOpMHPOBAHHOCTD CJIEAYIOIIMX YMEHHIA:
* [0JIb30BAThCA FEOMETPUUECKUM SI3bIKOM JJIsl ONIMCAHUS IPEIMETOB OKPYKAIOIET0 MUPA;
* pacro3HaBaTh reoMeTpuueckre QUrypsl, pa3inyaTh UX B3aHMHOE PacIOJI0KEHUE;

® I/1306pa)KaTI) reOMCTPHUYCCKUC (pHprBI; BBITIOJIHATD YCPTEIKHU 110 YCIIOBHIO 3aaa4U; OCYHICCTBIATDH
npeoOpa3oBaHus GUryp;

* pacro3HaBaTh Ha YEePTEKax, MOACISAX U B OKPYKarolIeil 00CTAaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TENa, U300pakaTh UX;

* B IPOCTEHIINX CIy4YasiX CTPOUTH CEYEHUS U Pa3BEPTKH MPOCTPAHCTBEHHBIX TEN;

* MPOBOJAMTH OIlEpALMU HaJ BEKTOPAMH, BBIYUCIATE JUIMHY U KOOPJIAMHATHI BEKTOPA, YTOJ MEXIY
BEKTOPAMHU;

* BBIYUCIATH 3HAUEHHSI TEOMETPUUECKUX BEITMUMH(UIMH, YTJIOB, IUIONMaAel, 00bEMOB); B TOM
ymcne: 454 yriaoB oT 0 1o 180° onpeaensTe 3Ha4eHUs] TPUTOHOMETPHUUECKUX (QYHKIIHI 110
3aJJaHHBIM 3HAYCHHSIM YTJIOB; HAXOIUTh 3HAUEHUsI TPUTOHOMETPUUECKUX (PYHKIIHI MO 3HAYECHHUIO
OJIHOM U3 HUX, HAXOJIUTh CTOPOHBI, YTJIbl U BBIUYUCIIATH IUIOMAAN TPEYTOJIbHUKOB, IJIMHBI



JIOMaHbIX, YT OKPYKHOCTH, IIOIA/Ieii OCHOBHBIX T€OMETPUUECKUX QUTyp U HUryp,
COCTABJICHHBIX U3 HUX;

* peliaTh TeOMETPUYECKHUE 3a7a4uu, ONUPAsiCh HA U3YUYEHHbIE CBOMCTBA (GUTYpP U OTHOIICHUN
MEX1y HUMH, TTPAMEHSISI IOTIOJTHUTEIBHBIC TOCTPOCHHUS, AITeOpanvdecKuil u
TPUTOHOMETPUUECKUI anmapar, paBuia CHMMETPHH;

¢ IIPOBOJUTH JOKA3aTCIbHBIC PACCYXACHHUS ITPU PCIHICHUH 3a1a4, UCII0JIB3YA U3BECTHBIC TCOPEMBI,
06Hapy>1<1/113a;1 BO3MOXXHOCTH IJIA UX HMCIIOJIb30BAHUA,

* pelaTh NPOCTEHIINE INIAHUMETPUUECKUE 3a]Ja4l B IPOCTPAHCTBE.

Hcnoab3oBaTh NpuoOpPeTeHHbIE 3HAHUSA U YMEHUS B IPAKTHYECKOMH JesITeJIbHOCTH U
NMOBCEIHEBHOM KM3HU JJIS:

¢ OIrcCaHHA p€ajlbHBIX CI/ITyaHI/Iﬁ Ha A3BbIKC 'COMCTPHH,

¢ PpacyCTOB, BKIIIOYAOIIHUX HpOCTCﬁIlIHG TPUT'OHOMCTPUYICCKUC (I)OpMy.]'ILI;
* pelCHUA rCOMCTPUUCCKHUX 3a/la4 C UCIIOJIb30BAHUCM TPUTOHOMCTPUH,

¢ pelCHUA NPAKTUYCCKUX 3a/lad, CBA3aHHBIX C HAXOXKACHUEM I'COMCTPUUCCKHUX BCIIMYUH
(I/ICHOHBBYSI IIpu H€O6XOI[I/IMOCTI/I CIIPAaBOYHUKHU U TCXHUYCCKUC Cpe,Z[CTBa);

* IIOCTPOCHHUH C TOMOIIBIO T€OMETPHUUECKUX HHCTPYMEHTOB (JIMHEHKa, YTOJIbHUK, IIUPKYIIb,
TPaHCIOPTHUP).

B pe3ynbrare u3ydeHus reoMeTpun  00ydaroNMiCs HAYYMTCS:
Harasignasi reomerpust
1) pacnio3HaBaTh Ha YepTekKaxX, pUCYHKAX, MOJICNIAX U B OKPYKAIOLIIEM MUPE IUIOCKUE U
IIPOCTPAHCTBEHHbIE FTEOMETPUUECKHE (DUTYPBI;
2) pacnio3HaBaTh pa3BEPTKHU KyOa, IPSIMOYTOJILHOTO Mapajulesenumnesa;
3) onpeaensaTh N0 JMHEHHBIM pa3MepaM pa3BEPTKU (PUTyphl TUHEHHBIE pa3MepPbl caMOi GUTYpPBI U
Ha000pOT;
4) BBIYUCTATH 00BEM MPSAMOYTOIBHOTO Mapaliesienunesaa.
OOyuaronuiics noIyuum 603MOMNCHOCHIb:
5) evruucaames 00vEMbL NPOCMPAHCINBEHHBIX 2EOMEMPUYECKUX PU2YD, COCMABNIEHHBIX U3
NPAMOY20IbHbIX NAPALIENenUNe00s;
6) yenybumo u pazeume npeoCmasieHus 0 nPpOCMpaAHCMBEEHHbIX 2e0MEMPUECKUX Pueypax;
7) npumename noHamue pazeeépmKu O GbINOJIHEHUS NPAKMULECKUX PACUEMO8.
I'eomeTrpuueckue purypsoi
OOyuaronuiics Hay4uTCs:
1) nonb30BaThCA A3BIKOM T€OMETPUU JJISl OTIMCAHUS IPEIMETOB OKPYXKAIOIIEr0 MUpa U UX B3aUMHOTO
PacmoI0XKEHUS;
2) pacro3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX TeoMeTpuuecKre (GUrypsl u ux
KOH(UTypaluu;
3) HaXOAWUTH 3HAUEHUS JJIUH JIMHEHHBIX 3JIEMEHTOB (DUTYp M UX OTHOIIEHHUS, IPAIyCHYIO MEPY YIJIOB OT
0 1o 180°, npuMeHsist onpeaesieHns, CBOUCTBA U PU3HAKU (QUTYP U UX JIEMEHTOB, OTHOILIEHUS (QUTYp
(paBeHCTBO, MO00ME, CHMMETPHUH, TTOBOPOT, MApaUIeIbHBINA TIEPEHOC);
4) orepupoBaTh C HAYAJIHHBIMH MOHATUSIMHU TPUTOHOMETPHH
U BBITOJIHATH 3JIEMEHTapHbIE onepanui HaJl GyHKIUSIMH YIJIOB;
5) pemiath 3a/1a4M Ha JI0KA3aTEbCTBO, OMUPASCh HA U3YUYEHHBIE CBOMCTBA (PUTYP U OTHOLICHUN MEXKIY
HUMU U IPUMEHSS U3YUYE€HHBIE METO/IbI I0KA3aTeNIbCTB;
6) pemaTh HECIOXKHbIE 3a]1a4l Ha MOCTPOEHHUE, IPUMEHSSI OCHOBHBIE aITOPUTMBI TIOCTPOEHHUS C
MTOMOUIBIO IIUPKYJIIS U TUHEHKU;
7) pemath npocTeiine nIaHuMeTpUYecKre 3a7auil B IPOCTPAHCTBE.



OOyJaromIuiics nOAYYUM 603MOHCHOCHLD:

8) osrnademov memoodamu peuterus 3a0a4 Ha LIYUCTEHUSL U OOKA3ZAMENbCMBA: MeMOoOOM OMm
NPOMUBHO20, MEMOOOM NOOOOUS, MEMOOOM nepedopa 8apUAHMO8 U MeMoOOM 2eOMeMPULEeCKUX Mecm
mouex;

9) npuobpecmu onvim npumeHnerus aneeOPAULEcK020 U MPUSOHOMEMPULECKo20 annapama u uoetl
O0BUDICEHUSL NPU PEULEHUU 2eOMEMPULECKUX 3A0aY,

10) orademov mpaouyuonHou cxemot peuieHus 3a0a4 Ha NOCMPOeHUe C NOMOWBIO YUPKYILS U IUHEUKU:
amanuz, nocmpoenue, O0KA3amelbCmeo U UCCIe008aHue;

11) nayyumovcs pewams 3a0auu Ha nocmpoernue MemoooM 2eoMempU4ecK020 Mecma mo4ex u
Memooom noooous;

12) npuobpecmu onvim ucciedosamnus C8OUCME NAAHUMEMPULECKUX ueyp ¢ NOMOUBIO KOMNLIOMEPHBIX
npocpamm.

N3mepenne reoMeTpu4eCKUX BeJTUYMH

OOyuaronmiicss Hay4uTCs:

1) ucnosb30BaTh CBOMCTBA U3MEPEHUS JIIMH, TUIOLIA/IeH 1 YIJIOB IIPU PELICHUH 3a/1a4 Ha HAXOXKAECHUE
JUIMHBI OTPE3Ka, IJIMHBI OKPYKHOCTH, IJIMHBI YT'H OKPYKHOCTH, TPaJAyCHOU MEpHI yIia;

2) BBIYMCIATH JUIMHBI JMHEHHBIX 3JIEMEHTOB (DUTYDP U MX YIJIbl, HCIIONB3YS (POPMYIIbI JUTHUHBI
OKPY>KHOCTH H JUTUHBI IYTU OKPYXHOCTH, (POpMyIIBI TUTOIIaAen Guryp;

3) BBIYMCIATD IUIOIMIAN TPEYTOJBHUKOB, IPSIMOYTOJIbHUKOB, TapajliIeJIOrpaMMOB, Tpanelui, KpyroB 1
CEKTOPOB;

4) BBIYMCIATH JUIMHY OKPY>KHOCTH, JUTMHY IyTH OKPYXHOCTH;

5) pemath 3a/1a4M Ha JIOKA3aTEIBCTBO C HCIOIB30BaHUEM (POPMYIT JUTMHBI OKPY>KHOCTH | JUTMHBI YTH
OKpY>KHOCTH, (hopMya muiomaaeit puryp;

6) pelaTh NPaKTUYECKUE 3a7a4uH, CBSI3aHHbIE C HAX0XK/IEHUEM T€OMETPUUYECKUX BEIMYMH (MCIOJIB3YS
IIPU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHHUUECKUE CPEJCTBA).

OOyuarouuiics noayuum 603MOHCHOCHIb:

7) viuucnams niowaou gueyp, COCMasieHHbix u3z 08yx uau bouee nPsAMOY2oabHUKOS,
napanienocpammos, mpeyeoibHUKos, Kpyad u CeKmopa,

8) gviuucaams niowaou MHO20Y201bHUKOG, UCNONb3YS OMHOUEHUS PAGHOBENUKOCIU U
PABHOCOCMABIEHHOCU,

9) npuobpecmu onvim npumenenus aneedbpautecKko20 u mpueoHOMEmpuUIecKko20 annapama u uoetl
08UDICEHUS NPU PeleHUU 3A0aY HA 8bIYUCTIEHUEe NI0WA0eli MHO20Y20IbHUKOB.

COJEPKAHUE YYEBHOTI'O ITIPEJIMETA
IToBTOpEeHue kypca reomerpuu 7 kiaacca (24.)
I'maBa S.YerbipexyronbHuku (14 4acoB)

MHOroyroiapHUK, BBITYKJIBIM MHOTOYTOJIBHMK, YETHIPEXYTOJIbHUK. [lapamnenorpamMm, ero
cBolicTBa 1 npusHaku. Tpanenus. [IpsmoyronsHuK, poM0O, KBapat, UX cBoicTBa. OceBas u
LEHTPaJIbHAsl CUMMETPHUH.

Heab: u3yunts Hanboiee BaXKHbIE BUJIbI YETHIPEXYTOJIbBHUKOB — MapajuIeIorpamMmm,
MPSIMOYTOJIBHUK, pOMO, KBaJpar, Tpareluto; 1aTh NpeAcTaBieHue o purypax, o0iaaroImx oce-
BOU WJIM LICHTPAJIBHON CUMMETPUEH.
Jloka3zaTenbcTBa OOJIBIIMHCTBA TEOPEM JIaHHOM TEMBI U PEIIEHUs] MHOTHX 33/1a4 MPOBOJATCS C
MIOMOUIBIO IPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, TO3TOMY II0JIE3HO X IOBTOPUTH, B HA4aJIe
W3Y4YECHUS] TEMBI.
OceBas u IEHTpaJbHast CHMMETPHUU BBOJATCS HE Kak IpeoOpa3oBaHue TIIOCKOCTH, a KaK CBOMCTBA
reoMeTpUUYECKUX PUTYp, B YACTHOCTH YETHIPEXYTOIbHUKOB. PaccMOoTpeHne 3TUX MOHATUHN KaK JBU-
YKEHUI IJIOCKOCTU COCTOMUTCS B 9 Kiacce.
I'nasa 6.I1lnomaan (14 yacoB)

[TonsTe nnowmaau MHOroyroiapHuka. Ilnomanu npsiMoyroisHuKa, napauienorpaMmma,
TpeyrojbHUKa, Tpanenuu. Teopema [ludaropa.



Ieab: paciiuputh U yriayOUTh MOJy4YeHHbIE B 5—O6 Kiaccax MpecTaBiIeHUs 00yJaromuxcs 00
W3MEPEHUH U BBIUMCIICHUH IIJIOIAEH; BBIBECTH (hOPMYIIbI IIOLIAIel MPAMOYTOJIbHUKA, M1a-
paienorpamma, TpEyrojbHUKA, TPANELUHU; A0Ka3aTh OQHY U3 INIABHBIX TEOPEM T'€OMETPUN —
teopemy [ludaropa.

BriBog popmyit asist BBIMUCTIEHUS IJIOMIAACH MPSIMOYTOJIbHUKA, TTapalljIesiorpaMMa, TpEeyroJbHUKa,
Tpanenyuy OCHOBBIBAETCS HA IBYX OCHOBHBIX CBOMCTBAX IUIOIIAJEH, KOTOPBIE IPUHUMAIOTCS
MCXO/I U3 HAIJISTHBIX MPEJICTABICHH, a TakXKe Ha (opMyIie TUIOIAaH KBapaTra, 000CHOBaHUE
KOTOPOH HE SABJISIETCS 00513aTeNIbHBIM AJIs1 00Y4aroIUXCs.

HerpanuumoHHOM! 1715 KOJIBHOTO Kypca BIISETCS TeOpeMa 00 OTHOILIEHUY TUIOIAAeH
TPEYrOJIbHUKOB, UMEIOIINX 110 PaBHOMY yriy. OHa MO3BOJISET B NAJIbHEHILIEM AATh IPOCTOE
JI0Ka3aTeIbCTBO MPU3HAKOB MOI00MS TPEYTOILHUKOB. B 3TOM COCTOUT OHO M3 MPEUMYILECTB,
00yCIIOBJIEHHBIX paHHUM BBEJICHUEM MOHATHS Iommanu. JlokasarenscTBo TeopeMsl [Indaropa
OCHOBBIBACTCA Ha CBOMCTBAX IUIOmaAe u opMynax s TUIOMAAeH KBaapaTa U MPsSMOYTOJIbHUKA.
Jloka3bIBaeTcs TaKke TeopeMa, oopatHas Teopeme Iludaropa.

I'naBa7. Ilono6ubie Tpeyroabuuku (194acos)

ITonoGHsbIe TpeyronbHUKH. [Ipru3Haku nonodus TpeyroabHuKoB. [IpuMenenne nogoous k
JI0Ka3aTeNIbCTBY TEOPEM U pellieHuIo 3a/1a4. CUHYC, KOCUHYC U TAaHT'€HC OCTPOTo yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Llesib: BBECTH MOHATHE MTOTOOHBIX TPEYTOJIBHUKOB; PACCMOTPETh MPU3HAKU TTOA00HS
TPEYrOJIbHUKOB U X IPUMEHEHUS; CAEIaTh IIEPBbI 1Iar B OCBOCHUN yYaIllUMUCS
TPUTOHOMETPUUECKOI'0 anmnapara reoMeTpuu.
Omnpenenenue NoJ00HBIX TPEYrOJIbHUKOB JJAETCS HE HAa OCHOBE Mpeo0pa3oBaHus 110100us, a yepes
PaBEHCTBO YIJIOB U MPONOPLHUOHAIBHOCTh CXOJICTBEHHBIX CTOPOH.
ITpu3Haku no100us TPEYrOIbHUKOB JI0Ka3bIBAIOTCS C MOMOIIBIO TEOPEMBI 00 OTHOIIEHUH
IJIOLIa/IeN TPEYTOJIbHUKOB, UMEIOLIUX 110 PABHOMY YTIy.
Ha ocHoBe npu3HakoB Mo00Us JOKa3bIBAETCs TEOPEMA O CPEAHEN JINHUM TPEYroJbHUKA,
YTBEPXKACHHUE O TOUKE IIEPECCUECHUs MEMaH TPEYTOJbHUKA, a TAK)KE JBa YTBEPKIACHUS O
MIPOINOPLIMOHANIBHBIX OTPE3KAaX B MPSAMOYIOJIbHOM TpeyrosibHukKe. Jlaercs mpeicTaBlieHUE O
MeTOo/ie 0I00uS B 3a/1a4ax Ha IOCTPOCHHUE.

B 3akiroueHue TeMbl BBOJSATCS 3JEMEHTBI TPUTOHOMETPUU — CUHYC, KOCUHYC U TaHT'€HC
OCTpOTrO yrja NpPsIMOYrOJBHOTO TPEYrOJIbHUKA.
I'nasa 8. OxpyxHocTh (17 4acoB)

B3anmnoe pacrionoxenue NpsmMon u okpykHocTH. KacarenbHas K OKpy>KHOCTH, €€ CBOMCTBO U
npusHak. LleHTpanbHble M BIMCaHHbBIE YITIbL. YeThIpe 3aMedaTebHble TOUKH TPEYroJbHUKA.
BrnincaHnHas u onncaHHas OKPYKHOCTH.

IoBTOpenue kypca 8 kiaacca(24 )

Iesb: paciiupuTh CBeIeHUs 00 OKPY>KHOCTH, MOJTy4YEHHbIE YJalllUMUCS B 7 Kiacce; U3y4UTh
HOBBIE (DAaKThI, CBSI3aHHBIE C OKPY>KHOCTHIO; TO3HAKOMHUTH 00YYAIOIIKXCS C YETHIPHMS 3aMe-
YaTeJIbHbIMA TOYKaMH TPEYTOJIbHUKA.

B naHHOI TeMe BBOJUTCS MHOI'O HOBBIX IIOHATHH U PACCMATPHUBAETCS MHOTO YTBEPKICHHM,
CBSI3aHHBIX C OKPYXKHOCTBI0. /{11 uX ycBOEHMS cielyeT YAEeTUTh 00JbIlI0e BHUMAHHUE PELICHUIO
3a1a4.

VYTBepKIeHUs 0 TOUKE NepeceueHusi OMCCEKTPUC TPEYTOJIbHUKA M TOUKE NIepeCeueHHsI CepeMHHbIX
MEPIEeHIUKYJIIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOJSTCS KaK CIEICTBUS U3 TEOPEM O CBOMCTBAxX
OMCCEKTPUCHI yTJIa U CEPEeIMHHOTO MEePIEeHIUKYIpa K oTpe3Ky. Teopema o TOUKe nepeceueHus
BBICOT TPEYTOJIbHUKA (UM UX TPOJOKEHUI) IOKA3bIBAETCSI C TOMOIIBIO YTBEPHKACHUS O TOUKE
IIEpECEUEHUS CEPEANHHBIX NEPIEHINKYIISIPOB.

Hapsiny ¢ TeopemMamu 00 OKpYKHOCTSIX, BIMCAHHOM B TPEYTOJIbHUK U ONMHMCAHHOM OKOJIO HETO,
paccMaTpuBarOTCs CBOMCTBO CTOPOH ONMCAHHOIO YETHIPEXYTOJIbHUKA U CBOMCTBO YIJIOB
BIIHCAHHOTO YETHIPEXYTOJIbHHKA.

9. lloBTOpenue. Pemenue 3agau. (4 yaca)

Heaw: [ToBTopenue, 060011eHNE U cCTeMaTU3allus 3HAHUH, YMEHUI 1 HaBBIKOB 3a Kypc
reoMeTpuH 8§ Kiacca.

9 kiacc



IInanupyemMble pe3yJbTaThl H3yYeHHS YU4eOHOI0 peaMeTa

1.B HanpaeieHUU JINUYHOCMHO020 pa3eumuis’

c(OPMUPOBAHHOCTh OTBETCTBEHHOTO OTHOMICHUS K YYEHHIO. ['OTOBHOCTP M CIIOCOOHOCTB
o0ydJaromuxcs K CaMOpPa3BUTHIO U CaMOOOPa30BaHMIO Ha OCHOBE MOTHBALMM K OOYYCHHIO U
MO3HAHHUIO, BBHIOOPY JAajbHeWero oopa3oBanus Ha 06a3e OPHEHTUPOBKU B Mupe mpodeccuit u
npodecCHOHANBHBIX  NPEINOYTEHHH,  OCO3HAHHOMY  IIOCTPOCHUIO  HHIMBHIYaJbHON
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MTO3HABATEILHBIX HHTEPECOB;
c(OPMUPOBAHHOCTH LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTHKH;

c(OPMHPOBAHHOCTh KOMMYHHKATHBHOH KOMIICTCHIIMM B OOIIEHHH W COTPYAHUYECTBE CO
CBEpCTHHKAMM, CTAPIIUMHU M MJIAIIMMH, B 00pa30BaTeIbHOM, 00IIECTBEHHO-TI0IE3HOH, Y4eOHO-
UCCIIEI0BAaTEIbCKOM 1 APYTUX BUAAX JCATEILHOCTH;

YMCHHUC SAACHO M YC€TKO H3JiIaraTb CBOU MbICJIIA B yCTHOI>'I 1 ITMCHhMEHHOMN pcuur, NOHUMATb CMBICII
MOCTaBICHHOMN 3aa4u, BBICTpauBaTh apryMCHTALUIO, IPUBOJUTH IIPUMCPBI U KOHTPIIPUMCPHI.
[IpencraBneHne o MaTeMaTHYECKOM HayKe Kak cepe YeT0BEUeCKON e TeIbHOCTH, 00 Tanax ee
pa3BHUTHS, O €€ 3HAYUMOCTH ISl Pa3BUTHS [IMBUIIN3ALIH;

KpI/ITI/ILIHOCTI) MBIIUJICHUSA, YMCHHUC PACIIO3HATL JIOTHYCCKH HCKOPPCKTHBLIC BbBICKA3bIBAHWA,
OTJINYATh TUIOTE3Y OT (aKTa;

eraTI/IBHOCTL MBIIJICHUS, MHUIIMATHBA, HAXOAYUBOCTh, AKTUBHOCTDb IIPU PCIICHUHU 3aaa4.

2. B memanpeomemnom nanpagienuu:

YMeHue caMoCTOSTENbHO MIAHUPOBATh aJbTEPHATUBHBIE ITYTH JTOCTHXKEHUS LI€JIel, 0CO3HAaHHO
BbIOMpaTh Hanbosee F3(PPEKTUBHBIC CITIOCOOBI pelIeHUs] YIeOHBIX U TIO3HABATEIbHBIX 3a/1a4;
YMeHue oCyIIeCTBIATh KOHTPOJIb 110 pe3yibTaTy U crocoly AeHCTBUS Ha yPOBHE IIPOU3BOIBHOIO
BHUMAaHMS U BHOCUTh HEOOXOAUMBbIE KOPPEKTUBBI;

YMeHne aieKBaTHO OLEHUBATD MTPABUIBHOCTH HIIM OMIMOOYHOCTH BBIMTOJHEHUS YUeOHOM 3a1a4H,
ee 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOKHOCTH €€ PEUICHNS;

VYMeHue ycTaHaB/IMBaTh MPUYUHHO-CIIEJCTBEHHBIE CBS3U, CTPOUTH JIOTMUYECKHE pacCyXICHHE,
YMO3aKJII04YeHUe (MHAYKTUBHOE, 1€AYKTUBHOE U 10 aHAJIOTUH) U BBIBOJIBI;

YMeHue co3aBaTh U MPUMEHATH U MPe0OpPa30BbIBATH 3HAKO-CUMBOJIMYECKUE CPEICTBA, MOAEIU
U CXEMBI JIJIs peIlieHUs 3a/1a4;

YMeHue opraHu3zoBaTh yueOHOE COTPYAHHUYECTBO U COBMECTHYIO AESTEIBHOCTb C YUYUTEJIEM U
CBEPCTHHUKAMM: OIpEAeNsaTh LeNu, pacrnperesneHue (QyHKIUNA U pojell yJaCTHMKOB, YMEHUE
paboTath B rpymre;

CdopmupoBaHHOCTH yueOHOI U 001Ien0NIb30BaTeNIbckoi KomneTeHTHOCTH B KT TexHomorusx;
[lepBoHavanbHOE TpeJCTaBICHHE OO0 HIEAX U METOJlaX MaTeMaTHKU Kak 00 yHHMBEpCalIbHOM
SI3bIKE HAYKU M TEXHUKH, O CPEJCTBE MOJCIUPOBAHMUS SIBJICHUN U MPOIIECCOB;

YMeHue BUAETh MaTeMaTHUECKyH0 3a/auy B KOHTEKCTe MpOOJIEMHON CHTyallud B APYrHX
JTUCLUIUIMHAX, B OKpYXaroIleH KU3HU;

YMeHne HaxoIuTh B PA3IUYHBIX HCTOYHHKAX HH(POPMALUIO, HEOOXOIMMYIO ISl PEIICHHS
MaTeMaTHYeCKUX MpoOJieM, U MPEACTABIATh €€ B IOHATHOU (opme;

YMeHue NOHUMaTh U UCT0JIb30BaTh MaTEMAaTHUECKUE CPEICTBA HATTIAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI);

YMeHue BbIIBUTATh TUIIOTE3bl U TOHUMATh HE0OX0IUMOCTh X IPOBEPKU;

Buners pa3nuyHble cTpaTeruu penieHus 3a1ay;

YMeHue 1elicTBOBATh B COOTBETCTBHH € MPEATIOKEHHBIM aJITOPUTMOM;

YMeHHe caMOCTOSITENNbHO CTABUTD LENIH, CO3/aBaTh AJITOPUTM JJISl pEIICHUs POOIIEM.

3. B npeomemnom nanpasnenuu:

HavanbHble MOHATHS U TEOPEMBI TEOMETPHH;

MHOTroyroiabHHUKHU, OKPYKHOCTb U KPYT;

Tpeyronsuuk. IlomoOue, npuszHaku mnomobus, Tteopema Iludaropa, npu3sHaKM paBeHCTBA
IPSIMOYTOJIBHBIX TPEYroJbHUKOB. CHHYC, KOCHMHYC, TAaHI€HC, KOTAHI'€HC OCTpOro yria



MPSIMOYTOJIBHOTO TPEYroJbHUKA. 3aMeuaTelIbHbIE TOYKH TPEYrodbHUKA. YeThIpeXyrodbHUK:
napajuiesiorpamMmm, MpsiMOyTOJIbHUK, KBaJpat, pomM0, Tparnenus. X npusHaku u CBOWCTBA;

e MmaoroyronbHukU. OKpYXHOCTh U KpPyr. MeTpUYecKHe COOTHOIICHHS B OKPYKHOCTH.
BrircanHbIe U OMIMICAHHBIE OKPY>KHOCTH;

e li3mepenue reomerpuueckux BenuuuH. [lonstue o miomansax. Cummerpus Gpuryp;

o JloHaTue «BEKTOp», CyMMa, pa3HOCTb, IPOM3BEIECHHWE BEKTOpa Ha uucio. Pemenue
TpEeYroJbHUKOB. POpMYJbl ATUHBI OKPY>KHOCTU M IuIomIanu kpyra. [lonstue «aBmkeHue Ha
TUTOCKOCTI;

e JIOMmKHBI YMETh:

e [lonp30BaThCs TEOMETPUUYECKUM SI3BIKOM JJISI OMMCAHUS MPEIMETOB OKPYXKAIOIIETr0 MUpA.

e Pacno3naBarh reomMeTpuueckue (GUTyphl, pa3auyaTh UX B3aMMHOE pacroiiokeHue. M3o0paxarsb
reOMEeTpHUeCKue (QUryphl. BBIMONHATH dYepTeXH MO YCIOBHIO 3anady. OCyIIeCTBIATH
npeoOpa3zoBanue Guryp.

¢ BbIUKCITATH 3HAYCHUS TEOMETPUUYECKUX BEITUUHH.

e Pematk reoMeTpUYCCKHUE 32/1a49H, OMUPASCh HA U3YYCHHBIC CBOMCTBA (PUTYp M OTHOIICHUS MEXKTY
HUMH, TPUMEHSSI JOMOJHUTEIbHBIC IMOCTPOSHUs, aireOpandecKuii ammapar, COOOpaKeHHS
CUMMETPUHU.

e [IpoBoaMTH AOKA3aTEIbHBIC PACCYXKACHUS IPU PEIICHUH 33124, UCIIOJIb3Ys U3BECTHBIC TEOPEMBI,
OoOHapyKUBasi BO3MOKHOCTH JIJISI KX MCITOJIb30BAHMS.

e licnonp3oBaTh MPHOOPETEHHBIE 3HAHUS U YMEHUS B TMPAKTUYECKOM ACSITENBHOCTH H
MIOBCETHEBHOM JKU3HHU:

- JUTSI OTUCAHUS PEATTbHBIX CUTYAIUH Ha S3BIKE TEOMETPUHU

- pacueToB, BKJIIOYAIOIIUX MPOCTEHUIITNE TPUTOHOMETPHYECKHE (DOPMYIIBI

- pelIeHne TeOMETPHUYECKUX 3a1ad C UCTIOIb30BAHUEM TPUTOHOMETPHH

- pellieHne IPaKTHYECKUX 3a7au C UCIOIb30BAHHEM HEOOXOIMMBIX CIPABOYHUKOB M TEXHUUECKUX
CpeAcTB

- IOCTPOCHHE FEOMETPHUUECKUMU HHCTPYMEHTAMHU

e Braners KOMICTCHIIUSIMH:

- y4eOHO-IT03HABATEIbHON

- IGHHOCTHO-OPUEHTAIIMOHHOU

- pedekcuBHOM

- KOMMYHHKaTUBHOM

- "H(opMaLIMOHHOU

- COLIMAIBHO-TPYAOBOM

Conep:xanue yueOHOro npeamera

1. Bexmopuvi. Memoo koopounam.

ITonsarue BCKTOpa. Pasenctso BCKTOPOB. Ci10’keHUE ¥ BEIUUTAHNE BCKTOPOB. YMHOXKEHUE BCKTOpa Ha
grcno. Pa3noxkeHre BekTopa 1o AByM HEKOJUTHHEapHbIM BekTopaMm. Koopaunats! Bektopa. [Ipocreiimue
3a/1a4M B KOOpJMHATax. Y PaBHEHHs OKPYKHOCTH U IpsiMoii. [I[puMeHeHne BEKTOPOB U KOOPAMHAT IIPU
pelIeHnH 3a1au.

Ocnosnasn yejilb — HAY4YUThb YyHJalIUXCs BBIIIOJIHATH HeﬁCTBHﬂ HaJa BEKTOpaMU KaK HaIllpaBJICHHBIMU
OTpe3KaMHM, YTO BAXKHO JJI MPUMEHEHUS BEKTOPOB B (DU3HMKE; TO3HAKOMHTD C UCTIOTB30BAHUEM
BEKTOPOB U METOJa KOOPIAWHAT IIPU PEIICHUN F€OMETPUYECKUX 3a1ay.

2. Coomnowenusn mexicoy cmoponamu u yznamu mpeyzoavnuka. Ckanapuoe npouszgedenue
6eKmopos

CuHyCc, KOCHHYC M TaHTeHC yria. Teopembl CHHYCOB M KOCHHYCOB. PellleHue TpeyroibHUKOB.
CKaJ'IﬂpHOQ MIPOU3BCACHUC BEKTOPOB U €0 IPUMCHCHUE B TCOMCTPUUCCKHUX 3a/JladaXx.

OcHognas yenb — pa3BUTh YMEHUE yUAINXCS TPUMEHSATh TPUTOHOMETPUYECKHH anmapar MpHu pelieHun
TEOMETPHUECKUX 3a/1ad.

3. [nuna okpyscnocmu u niowyadsp Kpyzaa.

HpaBI/IHLHBIe MHOT'OYT'OJIbHUKH. Opr)KHOCTI/I, OIMMCAaHHasd OKOJIO IPAaBUJIBHOI'O MHOI'OYrojJlbHHKa H
BIHcaHHas B Hero. [locTpoeHue npaBuIbHBIX MHOTOYTONBLHUKOB. J{muHa okpykHOCTH. [Tn01mane kpyra.



OcHosHas yenb — PaclIupUTh 3HAHUE YYAIIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHSATHUS JUTUHBI
OKPY>KHOCTH U TLIOIIAAH Kpyra U GOpMYIIbI ISl UX BBIUMCICHHUS.

4. Jdeuscenus.

OtoOpakenue miockoctTu Ha ce0s. [lonarue aBmxenus. OceBas W LEHTpajdbHAs CUMMETPHUHU.
[TapannensHbiii nepenoc. [ToBopoT. HanmoxeHust 1 IBUKEHHUS.

OcHosHas yenb — MO3HAKOMUTD YYAIIUXCS C MTOHATUEM JIBUKEHUS U €r0 CBOMCTBAMHU, C OCHOBHBIMHU
BHUJaMHU ABWKCHHUH, CO B3aMMOOTHOIIICHUSIMH HAJT0KECHUN 1 IBMKCHUI.

5. Hauanonuvie ceéedenusn uz cmepeomempuu.
[Ipenmer crepeomerpun. ['eomerpuueckre Teaa U TMOBEPXHOCTH. MHOTOTpaHHUKH: MpU3MA,
napajuiefienunesa, nupamuaa, GopMyibl s BbIUKMCICHUS UX 00beMoB. Tena v MOBEpXHOCTH BPALCHHUS:
WIAHJP, KOHYC, cdepa, map, GopMyIIbl sl BBIMUCICHUS UX TUIOMIAIeH MOBEPXHOCTEH U 00HEMOB.

OcHosnas yenb - NaThb HA4YaJlbHOE IPEJCTABICHUE O TEJIaX M IOBEPXHOCTSIX B IPOCTPAHCTBE;
MMO3HAKOMUTH YUYAIINXCsI C OCHOBHBIMU (DOpMYyITamu JJisi BEIYUCIICHUS TUIOIIAICH TOBEPXHOCTEH M 00h-
€MOB Tell.

6. Iloemopenue. Pewienue 3aoau.



