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1.ITogcHUTENLHAS 3aIIUCKA

Pabouas mporpamma yueOHOro mpeamera «EOMETPUS» mas 7-9 kmaccoB B MBOY «lllkoma Ne 1»
COCTaBJI€Ha B COOTBETCTBHHM C TpeOOBaHMSAMHU (DeepaabHOr0 TOCYAApCTBEHHOTO CTaHAApTa OCHOBHOTO OOIIEro
oOpa3oBanus, yTBepkaeHHOro Ilpukazom MuHuctepcTBa o0pazoBanuss M Hayku P® or 07.12.2010 Ne 1897 (c
W3MEHEHUsIMH Ha stHBapb 2016 rona) 1 NpUMEpHOI MporpamMMsl o MaTeMaTrke MUHHCTEpCTBa 00pa30BaHUs U HAYKH
P® (M.: IIpocsemenue, 2010 (CtangapThl BTOPOTO MOKOJICHUA)).

MareMatndaeckoe 00Opa3zoBaHUE ABISETCS 00s3aTEIIEHON M HEOTHEMIIEMON JacThio 00IIero o0pa3oBaHus Ha BCEX

ypoBHsX 00pazoBanus. OOydeHHe MaTEMAaTHKE B OCHOBHOM IIIKOJIC HAMPABICHO HA TOCTHKEHHUE CIISTYFONIUX IIETeH:

B HanpaBieHUU JTMIHOCTHOTO PA3BUTHS:

(bopMupoBaHKe MPEICTABICHNAI O MATEMATHKE KaK YacTH OOIIEUeIOBEYECKON KYJIbTYPbI, O 3HAYUMOCTH
MAaTEMAaTHKH B PA3BUTHH [IUBIJIM3AIMN K COBPEMEHHOIO 00IIECTBA;

pa3BHUTHE JIOTHYECKOTO M KPUTHYECKOTO MBIIUICHHS, KyJIbTYpPhl PEUH, CIIOCOOHOCTH K YMCTBEHHOMY
IKCIIEPUMEHTY;

(hopMHUpOBaHHE HHTEIICKTYAILHON YECTHOCTH M 0OBEKTHBHOCTH, CIIOCOOHOCTH K MPEOI0JICHUIO MBICITUTETLHBIX
CTEPEOTHIIOB, BHITEKAIOIIUX M3 OOBIJICHHOTO OIIBITA;

BOCIUTAHUE KAYECTB JTMYHOCTH, 00CCTICUMBAIONIUX COIIMATBHYIO MOOUIBHOCTE, CIOCOOHOCTh MPUHUMATE
CaMOCTOSTEIIbHBIC PEIIICHHS;

(hopMHpOBaHHE KaYECTB MBIIIICHHUS, HCOOXOMUMBIX TS 4aNTalliid B COBPEMEHHOM HH()OPMAIIMOHHOM
o0111€ecTBE;

pa3BHUTHE HHTEPECa K MATEMAaTHYECKOMY TBOPUYECTBY M MATEMATHUCCKUX CIIOCOOHOCTEIH;

B METaNpeAMETHOM HAIIPABICHHUH:

pa3BUTHE TPEICTABICHHUI O MATEMATHKE KaK (pOpPME OTMCAHUS K METO/IC MO3HAHHMS ICHCTBUTEILHOCTH, CO3/IaHHIE
YCIIOBHIA TSl IPHOOPETEHHMS MEPBOHAYAIBLHOTO OIbITA MATEMATHYECKOTO MOJICITMPOBAHHS;

(hopMupoBaHUe OOIINX CITOCOOOB MHTEIUICKTYAJIbHOU NESTSILHOCTH XapaKTePHBIX JIJISI MATEMaTHKHU U
SIBJISTFOIIIMXCSL OCHOBO# MO3HABATEIBHOM KYJIBTYPbI, 3HAYUMOH TSl Pa3IUUHbIX c(hep YeOBEUECKOM AATETBHOCTH;

B IIPEIMETHOM HAIPABJICHHH:

OBJIaJICHUE MaTEMAaTHYCCKUMHU 3HAHUSIMU M YMEHUSIMU, HEOOXOUMBIMH JIJIs IPOI0JKEHUsI 00pa30BaHus,
M3yYEHHsI CMEKHBIX IUCIUILUTAH, IPUMCEHEHHS B TOBCEHCBHOM JKU3HM;

cozmanue GpyHIaMeHTa ISl MATEMATHYECKOTO Pa3BUTHS, (POPMUPOBAHHS MEXaHU3MOB MBIIUICHUS, XapaKTEPHBIX
JUISL MATEMATHYECKOM e TeTbHOCTH.

[MpakTryeckast 3HAYMMOCTD IKOJILHOTO Kypca TeOMETPUN 00YCIIOBIICHA TEM, YTO €r0 OOBEKTOM SIBIISIOTCS
MPOCTPAHCTBEHHBIE ()OPMBI U KOJTMUECTBEHHBIE OTHOILICHHS AEHCTBUTENBHOIO MHUpa. [ 'eoMeTpruieckas moAroToBKa
HeoOXoIuMa JJisl TOHUMaHUS TPUHIIUIIOB YCTPOMCTBA M UCTIOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCIIPHSTHSI
HAy4YHBIX M TEXHHYECKUX TIOHATHI U uaed. MareMaTHKa SBJIIeTCS I3bIKOM HayKH U TEXHUKHU. C €€ TIOMOIIBIO
MOJIETUPYIOTCS ¥ U3y4YalOTCs SIBIECHUS M IPOLECCHI, TPOUCXOAIIETO B IPUPOJIE.

I'eomeTpus siBIsICTCA OJHUM M3 OIIOPHBIX NIPEIMETOB OCHOBHOM IIKOJIBI: OHAa 00ECIIEYNBACT N3yUCHHUE APYTHX
JTUCLUUIUTMH. B mepByto odepeas 3T0 OTHOCHTCS K MPEIMETaM €CTECTBEHHO - HAyYHOT'O IIMKJIa, B YACTHOCTH K (DU3HUKE.
PazBuTHE JIOrM4eCKOT0 MBIIUICHUS yYalluXcs MPU 00y4eHUHN T€OMETPHHU CITIOCOOCTBYET YCBOCHHUIO MPEIMETOB
TyMaHUTapHOTO 1HKIa. [IpakTudeckue yMEeHUs 1 HaBBIKM T€OMETPUYECKOr0 XapakTepa HeoOXOAUMBI JJIsl TPYAOBOH
NESITeNbHOCTH U NPO(eCCHOHATBHOM MOITOTOBKY IIKOJIBLHUKOB.

Pa3Butne yyamuxcs npaBHIIbHBIX IPEICTABICHUHN O CYIIIHOCTH ¥ MPOUCXOKACHUN T€OMETPUIECKHUX a0CTPaKIIni,
COOTHOIIICHUH PEANIBHOIO U UAECAIBHOI0, XapaKTepe OTPAXKEHUM MaTEeMAaTHYECKON HAYKOU SIBJICHUH U IIPOLIECCOB
peanbHOro MUpa, MECTE FTEOMETPUU B CUCTEME HAYK U POJIM MATEMATHYECKOI0 MOAEIUPOBAHNS B HAYYHOM II03HAHUU
U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHHUS YUAIINXCS, a TakkKe HOPMUPOBAHUIO KAUECTB
MBILIEHHUS, HEOOXOAUMBIX IJIs1 aJallTAllii B COBPEMEHHOM WH(POPMAIIHOHHOM OOIIECTBE.

TpeOys OT yyamimxcsi yMCTBEHHBIX U BOJIEBBIX YCHIINH, KOHIEHTPALMY BHUMAaHUs, aKTHBHOCTH Pa3BUTOTO
BOOOpaKEHUs], TEOMETPHS Pa3BUBAET HPABCTBEHHBIE YePTHI JMUYHOCTH (HACTOMYUBOCTS, IIENIEYCTPEMIIEHHOCTD,
TBOPYECKYIO aKTHUBHOCTb, CAMOCTOSITEIBHOCT, OTBETCTBEHHOCTD, TPYA0JI00HE, TUCUUIUINHY M KDUTHYHOCTD
MBIIUICHUS) ¥ YMEHHE apTyMEHTUPOBAHHO OTCTaWBaTh CBOM B3IUIAIBI U YOSXKIECHHS, a TAK)KE CTOCOOHOCTH
IIPUHUMATD CAMOCTOSITEIIbHBIC PEILICHHUS.



I'eomeTpHs CYIIECTBEHHO PACIIUPSICT KPYT030p YUAIUXCS, 3HAKOMS MX C HHIYKIUCH U TeAYKIHEH,
KiaccuuKalmen 1 cucTeMaTu3alei, abcTparnpoBaHueM, aHaJIOTHelH. AKTHBHOE HCITOJIb30BAHUE 33/1aU Ha BCEX
sTanax y4eOHOro mpoliecca pa3BUBaeT TBOPUECKUE CIOCOOHOCTH IKOJILHUKOB.

[Ipu oOyueHum reoMeTpur GOPMHUPYETCS YMEHUS M HABBIKM YMCTBEHHOTO TPyZAa — IUIAaHHMPOBAHHE CBOCH pPaOOTHI,
MOKWCK PAIlMOHAIBHBIX MYTEH €€ BBIMOJIHCHUS, KPUTHYECKAs OIICHKA Pe3ybTaToB. B mpoliecce 00ydYeHHs T€OMETPUU
IIKOJIFHUKY JIOJDKHBI HAYYUTHCS W3JIAraTh CBOM MBICIH SCHO M WCYEPINBIBAIOIIE, JAKOHWYHO M EMKO, MPHOOPECTH
HaBBIKH YETKOTO0, aKKYPATHOTO W TPAMOTHOTO BEHITIOJTHEHUSI MAaTEMAaTHIECKIX 3aITHCEH.

Jannas pabovas mporpaMma OPHEHTUPOBaHA Ha HCIOJNb30BaHME Y4eOHHKOB: ['eomerpust 7-9 aBTOpCKOro
kosnektuBa Atanacsa JI. C., Byty3os B. @ u ap. TIpenogaBanue Beaercs B 7-9 kimaccax mo 2 yaca B Hezgeno \7,8 k-
704, 9xi1-684\. OreHHBaHHIO MOJICKAT TEKYIHE MPOBEPOUYHbIC U KOHTPOJIbHBIC PabOThI, TECTHI, 3a4EThl, PAOOTHI C
ucnonb3oBanreM KMIMoB. [IpomexyTouHast aTTecTanus o pe3yjbraraM TpUMecTpoB \ueTBepreit\, rosa.

B o0meobpa3oBaTenpHBIX Kiaccax ecTh oOydwatommecs: ¢ 3akmouenneM [IMIIK 3anmepxka mcuxuyeckoro
pasButusi. O6yuaromuecs ¢ 3[1P obywaroTcs o maHHOHM MporpaMMe, N3ydaloT MaTeMaTHKy B 00beMe 0053aTeIbHOTO
YPOBHS IMOATOTOBKH, JIOJDKHBI JTOCTHYH IIAHUPYEMBIX PE3yJIbTaTOB OOYYCHHUS B COOTBETCTBUU CO CBOMM YPOBHEM.

OnenuBanne oOyuaromuxcs ¢ OB3 mpow3BOAUTCS B COOTBETCTBHHM C KPHUTCPHUSIMH, W3JI0KCHHBIMUA B
amantupoBaHHOW mporpamme. OOpa3oBaTenbHas JAEATEIHHOCTh, HANpaBICHHAs Ha OOeCIeueHHe OCBOEHUS
obyuarorumucs ¢ OB3 OOIT OO0, ocHOBBIBacTCS Ha METOIMYCCKUX TPUHITUIIAX:

v yCHIIEHHUE TTPAKTHIECKOI HAIIPaBIEHHOCTH H3y4aeMOro MaTepHaa;

v BbIJIEJICHHUE CYITHOCTHBIX MTPU3HAKOB N3Y4YaeMBbIX SIBICHUI;

v OTIOPY Ha KKU3HEHHBIN OMBIT 00YYaIOIIEeTOCS,

v Omopy Ha OOBEKTHBHBIC BHYTPEHHHE CBS3U B COJACPKAHMM HM3y4acMOro MaTepHhaia Kak B
pamMKax OJTHOTO MPEAMETa, TaK U MEXY IPEeIMETaMU;

v coOuoJieHre B OMpeelieHnd 00beMa M3ydaeMoro MaTepHhalia MPUHIMIA HEOOXOIUMOCTH H
JIOCTaTOYHOCTH;

v BBEJeHWE B  coAep)KaHWE  y4eOHBIX  TporpaMM  KOPPEKIHMOHHBIX  Pa3/elioB,

MPEeNyCMaTPUBAIOLINX AKTUBU3ALMIO MO3HABATENBHON NESTEIbHOCTH, YCBOCHHBIX paHee 3HAaHWHA M yMEHHUH
oOyyJaromuxcsi, GOpMHUPOBaHKE IKOJIbHO-3HAYUMBIX (DYHKIUH, HEOOXOMMBIX JUIS PEHICHHUS YUeOHBIX 3a/1a4.
Jns o6yaenus nereit ¢ 3[1P ucnonp3yroTes mpuéMBI MeAarornaecKoi Mo IepKKHI:

1. Ananranust copeprkaHust (OUHIIEHUE OT CIIOKHOCTEH, TOAPOOHOCTEH 1 MHOT000pa3us y4eOHOTO

MaTepuana);

2. [Ipuem anamoruwu;

3. B npouecce BoctpusTHs yueOHOro MaTepraia OJHOBPEMEHHOE MTOJKIIOUEHHE CITyXa, 3pEHUs, MOTOPHUKH,

NaMsTU U JOTHYECKOTO MBILUICHHS;

4. Vicionb30BaHKe OMOPHBIX CUTHAJIOB M Pa3HOOOpa3HOW HATJISTHOCTH;

5. ®opMynrpoBaHue ONpeeNIeHHH TI0 YCTAaHOBIEHHOMY 00pa3ily, MPUMEHEHHE allTOPUTMOB JICHCTBUH

(ucmonbp30BaHUE YETKOTO TUIAHA OTBETA, BHIOJIHEHUS 3a1aHHs);

6. BzaumooOydeHue - paboTa B mapax (OLIeHKa CTAaBUTCS «CHJIBHOMY» 3a TO, UTO HaY4HJI, «cIadoMy» 3a To,

YTO HAY4HJIICS);

7. OnTumanbsHbIN TeMI y4eOHOH AesITeIbHOCTH € IIO3ULMHU TTOJIHOTO YCBOSHHUSL.
2. IlnanupyemMble pe3yabTaThl 0CBOEHHUS Y4eOHOI0 IpeaMeTa
[Iporpamma obecrieunBaeT JOCTHKEHHUE CIEAYIOIINX PE3YJIbTaTOB OCBOCHHUSI 00pa30BaTEIbHOW MPOrpaMMbl
OCHOBHOT0 00111€r0 00pa3oBaHus:
JIMYHOCTHBIE:
1) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOY4YaroLmMXCsi K
CaMOpa3BUTHIO M CaMOOOpA30BAHMIO HA OCHOBE MOTHBALMH K OOYYEHHMIO M IO3HAHHIO, BBHIOODPY MAajbHEHILIEro
oOpazoBanusi Ha 0a3e OPHEHTHPOBKM B MHUpe mpodeccuii W NpoeCCHOHANBHBIX MPEIOYTEeHHH, OCO3HAHHOMY
MTOCTPOCHUIO MHANBUYaIbHON 00pa30BaTebHON TPAEKTOPHH C yUETOM YCTOMYUBBIX TIO3HABATENBHBIX HHTEPECOB;
2) dopmupoBaHHE LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS HAyKd H
OOIIIECTBEHHOW TPAKTHKH
3) popMupoBaHHEe KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHHYECTBE CO CBEPCTHUKAMM, CTAPIIAMH
W MJIaJIIAMH 00pa30BaTeIbHOM, OOLIECTBEHHO MOJIE3HOH, Y1eOHO-HCCIeJ0BaTeIbCKON, TBOPUECKONW U APYTHX BUAAX
JeSITeNbHOCTH;
4) yMeHHe SICHO, TOYHO, TPaMOTHO H3JlaraTh CBOM MBICIIM B YCTHOH M THCHMEHHOH pedYd, TMOHUMATh CMBICI
MOCTaBJICHHOH 3a/1auu, BEICTPauBaTh apryMEHTAIUIO, IPUBOJIUTH IPUMEPHI M KOHTPIIPUMEPEI,
5) KPUTUYHOCTH MBILIICHUS, YMEHUE PACIIO3HABATh JIOTHYECKA HEKOPPEKTHBIC BBICKA3bIBAHMUS, OTIMYATh TUIIOTE3Y OT
¢axkr;
6) KpeaTUBHOCTh MBIIUICHHS, THUIIHATHBY, HAXOTYNBOCTh, aKTUBHOCTH P PEIICHUU T€OMETPHUYECKUX 3a/1ay;
7) yMeHHe KOHTPOJIMPOBATH MPOIIECC M Pe3yIbTaT YIeOHOW MaTeMaTHIECKON eI TeIbHOCTH;



8) crocoOHOCT K IMOLIMOHATIBHOMY BOCTIPHSATHIO MaTEMaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHHUH, PACCYKICHHIA;
MeTanpeIMeTHbIe:

1) yMeHHE caMOCTOSTENBHO TUIAHUPOBATh AIBTEPHATUBHBIC IyTH JOCTHXKEHHS LIEITH, OCO3HAHHO BBIOMPATh Hauboiee
3¢ PeKTHBHBIE CIIOCOOBI pelieHHs y4eOHBIX 1 MO3HABATENbHBIX 3a1a4;

2) yMEHHE OCYIIECTBISITh KOHTPOJIb MO PE3YJIBTAaTy U IO CIOCO0y AeHCTBHS Ha YPOBHE MPOU3BOJILHOTO BHUMAHUS U
BHOCUTH HEOOXOIUMBIE KOPPEKTHBEI,

3) yMeHHe aJleKBaTHO OLICHWBATh MPABWILHOCTD MM OIIMOOYHOCTH BBHINMOJHEHHS YUeOHOU 3a1aul, € 00bEKTHBHYIO
TPYAHOCTb ¥ COOCTBEHHBIC BO3MOXHOCTH €€ PELICHNUS;

4) 0CO3HAaHHOE BIIAJICHHUE JIOTHYCCKUMH JCHCTBHAMH ONPENCICHHs MOHATHI, 0000IICHNUS, YCTAHOBICHUS aHAIOTHH,
KJaccu(UKallMd Ha OCHOBE CAaMOCTOATEILHOTO BHIOOpa OCHOBAaHUI M KPUTEPUEB, YCTAHOBICHHS POJIOBHIOBBIX
CBsI3EH;

5) yMeHHe ycTaHaBIMBATh MPUYMHHO-CIICICTBCHHBIC CBSI3H, CTPOUTH JIOTHYECKOE PACCYXKICHHE, YMO3AKIIIOUCHHUE
(MHAYKTUBHOE, NETYKTUBHOE 1 10 aHAJIOTHH) U BBIBOJIBI;

6) yMmMeHue co3aaBaTh, MPUMEHATh M MPEe0oOpPa30OBHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA, MOJCIH U CXCMBI IS
pemieHys y4eOHbIX U [I03HABATEJIBHBIX 3a1a4;

7) yMeHHE OpraHU30BBIBATh Y4€OHOE COTPYJHHUYECTBO M COBMECTHYIO JICSATEIBHOCTh C YUHTEIEM U CBEPCTHHKAMU:
OIIPENeNATh LIENH, paclpelesaTh (YHKIMH M POJIM YYaCTHHKOB, OOLIMe CHOCcOObl paboThl; yMeHHEe padoTaTh B
rpyIie: HaXOOUTh O0lIee pelieHne U pa3pemarb KOHGIMKTE Ha OCHOBE COIJIACOBAHMUS MO3MLUI M y4€éTa HHTEPECOB;
cilymath napTHépa; GopMyInpoBaTh, apryMEHTHPOBATh U OTCTaNBaTh CBOE MHEHNE;

8) dopmupoBanue W pa3BHTHE YUeOHOH W OOILIEMONB30BATEIBCKONH KOMIIETEHTHOCTH B OOJAaCTH HCIOIB30BAHUS
WHPOPMALTMOHHO-KOMMYHUKAIMOHHBIX TexHonoruit (MKT-koMmeTeHTHOCTH);

9) dbopmupoBaHHe MEPBOHAYATBHBIX MPEACTABICHUH 00 UAESIX M O METOAaX MAaTEMaTHKH Kak 00 YHHBEpCAIbHOM
SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJICIMPOBAHUS SBJICHUN U MPOLIECCOB;

10) ymeHue BHMIETh MAaTEeMaTHYECKYK0 3a7ady B KOHTEKCTEC MPOOJIEMHOH CUTyallud B JPYTHX TUCLUIUIMHAX, B
OKpPY’KaroLIEeH KU3HU;

11) yMeHHE HAaXOOUTh B PA3HUYHBIX MCTOYHHKAX HH(POPMALMIO, HEOOXOJUMYIO Ul PEIICHHS MaTeMaTHYeCKUX
npobJjeM, W MPeACTaBIsITh €€ B MOHATHOW (opMe; MPUHUMATH PEIICHHWE B YCIOBHAX HEMOJHOW M W30BITOYHOMN,
TOYHOH 1 BEPOSATHOCTHOW WH(POPMAITHT

12) yMeHHe NOHMMATh U UCIONB30BaTh MaTEMAaTHYECCKHE CPEACTBA HATNISAHOCTH (PHCYHKH, YSPTEKH, CXEMBbI U IIp.)
JUTSL WUTIOCTPALlMU, UHTEPIIPETAaLluH, apTyMEHTallUH;

13)yMeHue BBIJIBUTaTh THIIOTE3bI TPU PEIICHUH YYSOHBIX 33/1a4 U MOHMMATh HEOOXOJMMOCTh UX MPOBEPKH;

14) ymeHHe NPUMEHSATh WHIYKTHBHbBIC M JCIYKTUBHBIC CIIOCOOBI PACCyICHU, BUICTh PA3INYHbIC CTPATCTHU
pelIeHus 3aaad;

15) mnoHMMaHHE CYNIHOCTH aJrOPUTMHUYECKUX MPEANHCAHUNA U YMEHHE JICHCTBOBAaTh B COOTBETCTBUU C
MPEUIOKEHHBIM AJITOPUTMOM;

16) yMmeHHe caMOCTOSTEIbHO CTaBHUTh I1IEJH, BEIOUPATh U CO3/aBaTh aITOPUTMBbI [UISl PELICHHsT Y4eOHBIX
MaTeMaTHYECKHX MPoOIeMm;

17) yMeHue MJIaHUPOBATh U OCYIICCTBISTh ACATECIBHOCTh, HAMPABICHHYIO Ha PEIICHHE 3a/1a4 HCCIIEI0BATEILCKOrO
XapakxTepa;

npeaMeTHbIe:

1)oBnajieHre 0a30BBIM IMOHSATHIHBIM anmapaToM M0 OCHOBHBIM pa3JieliaM COJCpIKaHHsI; peIcTaBlieHne 00 OCHOBHBIX
W3y4YaeMbIX TOHATHAX (YUCIIO, TeoMeTpuueckas (uUrypa, BEKTOp, KOOPAMHATHI) KaK BOKHEHWIIMX MaTeMaTHYECKUX
MOJIEJISIX, TIO3BOJISIOLIMX ONKCHIBATH U U3y4aTh PeasIbHbIE IPOLIECCHI U SIBIICHMUS;

2) ymeHue paboTaTh C FeOMETPUUECKUM TEKCTOM (aHaIM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO HHPOPMAITUIO), TOYHO
IPaMOTHO BbIpa)kaTb CBOM MBICIIM B YCTHOW M MUCHMEHHOMN peuu ¢ MPUMEHEHHEM MaTeMaTHYeCKON TepMUHOJIOTHH U
CHUMBOJIUKH, MCIIOJb30BATh PA3IMYHBIC SI3bIKM MAaTEMAaTHKH, IPOBOJUTH KiacCU(HUKAINH, JIOTHUYECKHE 00OCHOBAHUS,
JI0Ka3aTeIbCTBA MATEMaTHUECKUX YTBEPKACHUH;

3)oBiajieHNe HaBbIKaMH YCTHBIX, TMCbMEHHBIX, MHCTPYMEHTAIBHBIX BEIUYNCICHUH;

4) OBJIaJICHNE T€OMETPUUECKUM SI3bIKOM, YMEHHE HCIIOJIb30BaTh €0 Ul OMHMCAHUS MPEAMETOB OKPYXKAIOIIEro MHUpa,
pa3BUTHE TPOCTPAHCTBEHHBIX TMPEACTAaBICHHH W  W300pa3WUTENbHBIX YMEHHWIl, NPHOOpETEeHHE  HaBBIKOB
FEOMETPUYECKUX OCTPOCHUI;

5) ycBOoeHHE CHCTEMAaTHYeCKUX 3HAHMHU O IUIOCKUX (DUTYpax M MX CBOMCTBAxX, a TaKKe Ha HarjsiIHOM YpOBHE — O
MPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHHE INPUMEHSATh CUCTEMAaTHYECKHE 3HAaHUSA O HHUX JJs PpELIeHHA
T€OMETPUYECKUX U MIPAKTUIECKHX 33/1a4;

6) yMEHHE M3MEpPSTh AJMHBI OTPE3KOB, BEIMYMHBI YIJIOB, MCIOJIB30BaTh (POPMYJBI ISl HAXOXKICHUS IIEPUMETPOB,
iomaaei 1 00bEMOB reoMeTpUIECKUX QUTYD;

7) yMEHHE TPUMEHSITh U3ydeHHbIE TIOHATHUS, PE3yIbTaThl, METOABI JJISl PEIIeHHUs 3a7a4 MPaKTHUECKOro Xapakrepa H
3a/1a4 U3 CMEKHBIX TUCIHIUINH C HCMOJIB30BAaHHEM IPHU HEOOXOIWMOCTH CIPAaBOYHBIX MAaTEpUalOB, KAJIBKYISATOPA,
KOMIIBIOTEDA.



7 kJace

Harasignas reomerpust

BbinyckHHK HAYYHTCS:

1) pacno3HaBaTh Ha YepTEXkKax, PUCYHKAX, MOJCISIX M B OKPY)KAIOIIEM MHUPE IUIOCKHE M MPOCTPAHCTBEHHBIC
reoMeTpHyYecKue (PUrypsr;

2) BBIYUCIIATH 00BEM NMPSIMOYTOJIBHOTO apajlIesenuIea.

BbInmycKHUK MOJTYyYUT BO3MOKHOCTD:

3)BBIUHCIATE O0BEMBI  MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (DUTYp, COCTABIEHHBIX M3 MPSIMOYTOJIBHBIX
MapaJuIeeuIe/0B.

I'eomerpuueckue ¢purypbi

BbinyckHUK HAYYHTCS:

1) monb30BaThCS S3BIKOM FEOMETPHH AJISI OMUCAHUSI IPEAMETOB OKPYIKAIOIIET0 MUPa M UX B3aMMHOTO PACTIOIOKEHHUS
2)paciio3HaBaTh 1 M300pakaTh Ha YEPTEKaX U PUCYHKaX TeOMETpUIecKre GUTYpPHI U UX KOHPHUTYpalny;
BbInmycKHUK MOJTYy4YHT BO3MOKHOCTD:

3)oBnazeTh METOaMH PEIICHHS 3a/1a4 Ha BBIYUCICHUS U 0Ka3aTeIbCTBA: METOAOM OT IIPOTHBHOI'O, METOAOM
nepebopa BapUAHTOB.

H3mepenune reoMeTpu4ecKuX BeJUIHUH

BrInycKHHK HAYYHMTCS:

1)Mcronbp30BaTh CBOMCTBA U3MEPEHMS AJIHH, TUIOLIAAeH U YIII0B NP PEIICHUH 33134 Ha HaX0XKJICHUE AJHHbI OTPE3Ka,
JUTMHBI OKPY’KHOCTH, JUIMHBI IyTH OKPY>KHOCTH, TPayCHON MepHI YIa;

BbinyCKHHK NOJIYYUT BO3MOKHOCTD:

2) BBIYHCIIATH ILIOMIAIN (GUTYp, COCTABICHHBIX U3 JIBYX WU 00Jiee MPSAMOYTOJIBHUKOB, TPEYTOJIbHUKOB.

8 KkJ1ace

Harnsanas reomerpust

BpInyCKHMK HAYYHTCSH:

1) pacrno3HaBaTh Ha YepTEkKax, PUCYHKAX, MOJCISIX M B OKPY)KAIOIIEM MHUPE IJIOCKHE M MPOCTPAHCTBEHHbBIC
reoMeTpHUYECKHe PUTYPHI;

2)omnpeaensTh 10 JINHEHHBIM pa3MepaM pa3BEPTKU HHUrypHI IHHEHHBIC pa3Mepsl caMoil GUTyphl 1 HA000POT;
BbInmycKHUK MOJTYyYHT BO3MOKHOCTD:

3) BbIUHCIATE OOBEMBI MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (UIYp, COCTABICHHBIX W3 MPSIMOYTOJIbHBIX
napaJuIeenune/ 0B;

I'eomerpuueckune ¢purypbl

BpInycKkHHK HAYy4YHTCSI:

1)HaXOAWUTh 3HAYCHMS JUIMH JTUHEWHBIX 3JIEMEHTOB (PUIyp M MX OTHOUICHHUS, IpaJyCHyI0 Mepy yrioB oT 0 mo 180°,
MPUMEHSISL OTIPEJICNICHHsI, CBOWCTBA M MPU3HAKU (QUTYp M MX DIIEMEHTOB, OTHOIIEHHS GUryp (paBeHCTBO, mojpodue,
CUMMETPHH, TIOBOPOT, MAPATLICIIbHBIN MEPEHOC);

BbINyCKHUK NOJYYUT BO3MOKHOCTh:

2)OBNaieTh TPATUIIMOHHOW CXEMOW peIIeHHUs 33]a4 Ha MOCTPOCHUE C IMOMOIIBIO IHUPKYJSl U JIMHEWKH: aHau3,
MOCTPOCHHUE, TOKA3aTEILCTBO M UCCIIEIOBAHUE.

H3mepeHue reoMeTpu4ecKuX BeJUIHH

BpinycKHHK HAy4YHMTCS:

1) BBIYMCIIATH AJUHBI JIMHEHHBIX 3JIEMEHTOB (UIyp M UX YIJIbl, UCTIONB3YS (POPMYJIIBI JUIMHBI OKPYXHOCTH W JJIHEI
JYTH OKPY>KHOCTH, OPMYJIBI TTOMa el huryp;

2) BBIYUCIIATH IUIOIIAN TPEYTOJIbHUKOB, IIPSIMOYTOJIbHUKOB, IIapaJuIeIOrPaMMOB, Tpaneuil, KpyroB U CEKTOPOB;
BbInycKHUK MOJTYYHT BO3MOKHOCTD:

7)BBIMUCHATH MIJIOMIAnN GUTYP, COCTABICHHBIX U3 ABYX WU 00Jiee MPAMOYTOJIBHUKOB, MAapauIeIOrpaMMOB,
TPEYrOJIbHUKOB.

9 kiace

Harasanasa reomerpus

BbInycKHUK HAYYHTCH:

1) pacno3HaBaTh Ha YepTEXKax, PUCYHKAX, MOJCISIX M B OKPY)KAIOIIEM MHUPE IUIOCKHE M MPOCTPAHCTBEHHBIC
reoMeTpruYecKre QUryphl;

2)pacro3HaBarh pa3BEPTKH Ky0a, MPSIMOYTOILHOTO MapauIesieuIie/ia, TPaBUIbHON MTUPAMUIbI, IIINHIPA U KOHYCa;
BbinycKHUK NOJYYUT BO3MOKHOCTH:

3)BBIUMCIATE OOBEMBI  MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UrYp, COCTABICHHBIX M3 MPSIMOYTOJBHBIX
napanjenenuIeoB;



4)yrmyOuTh U pa3BUTH MPECTABICHUS O MPOCTPAHCTBCHHBIX T€OMETPHYECCKUX (PHUTYpaxX;
5)IpUMEHATH OHTHE Pa3BEPTKH IS BHIITOTHEHUS PAKTHYECKUX PacyETOB.

TI'eomeTpuueckue purypnol

BpInycKHUK HAYYHMTCS:

1) omiepupoBaTh C HAYATHLHBIMU MOHATHUSIMHU TPUTOHOMETPUH U BBHITIOIHSTH 3JICMEHTAPHbBIE ONepaliy Hall PyHKIUAMU
YTJIOB;

2)pemiaTh 331a4U Ha JOKA3aTEIBCTBO, ONMUPAsICh HA M3yUYEeHHBIE CBOMCTBA (DUTYpP W OTHOIIEHUH MEXAY HUMH U
MIPUMEHSIS U3YUCHHBIC METO/IbI JOKA3aTEIbCTB;

3)pemaTh HECIOXKHBIE 33/1a4H HA TIOCTPOCHHE, TPHUMEHSSI OCHOBHBIE aJITOPUTMBI TIOCTPOEHHSI C TIOMOIIBIO IUPKYJIIS U
JIMHEUKH,

4) peuiaTh NpocTeiIre MIaHUMETPUUECKUE 334U B POCTPAHCTBE.

BbInycKHUK MOJTYYUT BO3MOKHOCTD:

5)oBnazeTh METOIAMH PEILICHUS 3a7a4 Ha BHIYUCICHUS U JTOKA3aTeIbCTBA: METOJIOM OT MPOTUBHOTO, METOJIOM IMOAO-
Owst, METOJIOM Tiepe0opa BAPUAHTOB U METOJIOM I'€OMETPUIECKUX MECT TOUEK;

6) TpHOOPECTH OIBIT MPUMEHEHUS alreOpandecKoro ¥ TPUTOHOMETPUIECKOTO anmapara 1 e ABIDKEHUS TIpH pere-
HUY TEOMETPHUECKUX 3a]1aY;

7)OBIAAETh TPAAULUMOHHONW CXEMOU peleHus 3a/1a4 Ha TOCTPOEHUE C MMOMOIIBIO [UPKYJIS U JUHEHKU: aHAIIN3,
MTOCTPOCHNE, JIOKA3aTENNbCTBO U UCCIIEOBaHUE;

8) HayYUThCsI peIIaTh 3a7a4d Ha MOCTPOCHUE METOI0M IeOMETPHUECKOr0 MEeCTa TOUYEK U METOJI0M OI00uS;
9)npruoOpPECTH OIBIT UCCIIEOBAHMSI CBOWCTB MJIAHUMETPHUYECKUX (PUTYP € TIOMOIIBI0 KOMITBIOTEPHBIX MTPOTPaMM;
10)nproOpecTr ONBIT BBHIIOJIHEHHUS MPOEKTOB MO TeMam: «leoMeTpuueckue mpeodpazoBaHUs Ha ITUIOCKOCTHY,
«IlocTpoenune oTpe3koB 1Mo popmyey.

H3mepenue reomeTpu4eckux BeJHYHH

BpInycKHUK HAYyYHTCS:

1)BBIYMCIISTH TUIOIIAAN TPEYTOJIBHUKOB, IPSIMOYTOJIBHUKOB, ApajIeIOrpaMMOB, TPAIlELUH, KPYTOB U CEKTOPOB;
2)BBIYUCIISTD JJTUHY OKPY>KHOCTH, JJTUHY TyTH OKPY>KHOCTH;

3)pemarp 3a1a4i Ha JIOKAa3aTeNbCTBO C MCIOJIb30BaHUEM (OPMYIT JUIMHBI OKPYKHOCTH M JJTUHBI TyTH OKPY>KHOCTH,
¢dhopmyn Tuomanei huryp;

4) pelaTh NPaKTUYCCKUEC 3a/1a4U, CBA3AHHBIC C HAXO0XKACHUCM I'€COMCTPUUCCKUX BCIINYNH (I/ICHOJ'H)?,ySI npu
HEOOXOIUMOCTH CIIPABOYHHUKHU M TEXHUYECKUE CPEIICTBA).

BbinycKHUK NOJYYUT BO3MOKHOCTH:

5) BBIYMCIIATH TUIOIIAAn GUryp, COCTaBIEHHBIX U3 IBYX HJIM 0oJiee MPSIMOYTOJILHUKOB, TapajuIeIorpaMMOB,
TPEYroJLHUKOB, KPyTa U CEKTOPA;

6) BBIYUCJIATH IUIOIIAIW MHOTOYT'OJIBHUKOB, MCIIOJIb3Ys OTHOIICHHSA PABHOBEJIMKOCTU U PaBHOCOCTABJICHHOCTH,
7)npruoOpecTH ONBIT IPUMEHEHHS alreOpanyecKoro U TPUrOHOMETPHUYECKOTO anmnapara U el JBIKEHUS MPH
pelLIeHNH 33/1a4 Ha BBIYMCIICHHE TUIOLIA1€ii MHOTOYTOJIbHUKOB.

Koopaunatsi

BBINyCKHHK HAYYHTCH:

1) BBIYMCIIATH AJMHY OTPE3Ka 110 KOOPAWHATAM €T0 KOHLIOB; BBIYMCIIATH KOOPAWHATHI CEPEANHBI OTPE3Ka;
2)HCII0NIb30BaTh KOOPIMHATHBIN METOJ ATl U3yUEHHs CBOMCTB NMPSAMBIX M OKPY)KHOCTEH

BbINyCKHUK NMOJTYy4YHT BO3MOKHOCTD:

3) OBIIAJETh KOOPAVMHATHBIM METOJIOM PELIEHUS 3a]]a4 HA BBIYUCIIEHUE U I0KA3aTEIbCTBO;

4)iproOpecTH OMBIT UCTIOJIB30BAHUS KOMITBIOTEPHBIX MPOrpaMM JUIS aHAJIN3a YaCTHBIX CIIy4aeB B3aUMHOI'O PacIiolio-
KEHHS OKPYKHOCTEHN U MPSIMBIX;

5) IprOOPECTH OTBIT BHIITOJHEHHUS MTPOEKTOB HA TeMy «lIpuMeHeHrne KOOpIMHATHOTO METOo/1a TP PEIIeHUH 3371a4 Ha
BBIUHCJICHHE U I0KA3aTENBCTBOY.

BekTopsl

BbeInNyCKHHK HAYy4YHTCS:

1)onepupoBaTh C BEKTOpaMH: HaXOAUTb CYMMY M Pa3HOCTb JBYX BEKTOPOB, 33[l@HHBIX I€OMETPUYECKU, HAXOIAUTh
BEKTOP, PABHBIN ITPOU3BEIACHUIO 3aJaHHOTO BEKTOPA HA YUCIIO;

2)HaXOJIUTh IS BEKTOPOB, 33/IaHHBIX KOOPJAWHATAMU: JTMHY BEKTOPa, KOOPJAMHATH CYMMBI M Pa3HOCTH JIBYX U OoJiee
BEKTOPOB, KOOPIMHATHI MPOM3BEICHHUS BEKTOpa HAa YHMCIO, NPUMEHSI NPH HEO0OXOAWMOCTH COYETAaTEIbHBIH,
[IEPEMECTUTENIBHBIN U PACIIPENEIUTENBHBIN 3aKOHBI;

3) BBIUMCIITH CKAJSIPHOE TIPOM3BENCHHE BEKTOPOB, HAXOAMWTh YIOJd MEXIy BEKTOpPaMH, YCTAHABIUBATH
HNEPIEHAUKYIIAPHOCTD IPSMBIX.

BbIMyCKHUK MOJTYyYHT BO3MOKHOCTD:



4)oBnazneTb BEKTOPHBIM METOAOM AJIS PELICHHS 3a7a4 Ha BEIYHCICHHUE U JOKA3aTEIbCTBO;
5)IpruoOpPECTH OMBIT BHIIIOJHEHUS TPOEKTOB HA TeMy «lIprMeHeHne BEKTOPHOrO METO/Ia MPH pEeIleHHH 3a/1a4 Ha BbI-
YHCIICHUE U JOKA3aTEeIbCTBOY.

3. Copep:xkaHue y4eOHOT0 mpeaMeTa
I'eomerpuyeckue ¢urypsl. [Ipsmeie u yrmer. Touka, mpsimasi, miuockocTs. OTpe3ok, yd. Yroi. Bumsr yrios.
Beptukansneie u cMexHble yriibl. buccektpuca yria. [lapannensHele u nepecekaronuecs npsimole. [lepnennukynsp-
Hble NpsMbIe. Teopembl 0 MApPANIEIbHOCTH WU TNEPHEHIUKYISIPHOCTH NpAMBIX. [leprneHauKkynsp W HaKJIOHHAS K
npsimoii. CepeAMHHBIN TIEPIEHANKYISp K oTpe3ky. ['eomerpudeckoe mMecto Todek. CBOWCTBA OMCCEKTPUCHI yTiia M
CEPEIUHHOTO MEPIECHANKYIIAPA K OTPE3KY.
Tpeyroasauk. Bricota, MeanaHa, OucceKTpuca, CpeiHssl TUHUS TpeYronbHuKa. PaBHOOEIpeHHBIE 1 PABHOCTOPOHHHE
TPEYroJbHUKH, CBOWCTBA M NPU3HAKK PaBHOOEOPEHHOTO TpeyroipHHKa. [Ipu3Hakm paBeHCTBA TPEYTrOJLHUKOB.
HepagenctBo tpeyronsauka. COOTHOLICHHUS MEXAY CTOPOHAMH M YIJIaMHU TPEYTOJbHUKA.
Cymma yriioB TpeyrojbHuka. Bremnue yrnel TpeyroipHuka. Teopema Paneca. Ilomobue TpeyroibHHUKOB.
[lpuznaku momoOust TpeyronbHukoB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHI'€HC, KOTaHI'€HC OCTPOro yria
IPSIMOYTOJIFHOIO TpeyronbHuka u yrioB oT 0 mo 180°; mpuBeneHue k octpomy yriy. PemeHue mpsMoyroyibHbIX
TpeyrojabHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. DOPMyJibl, CBS3bIBAIOIIME CHHYC, KOCUHYC, TaHICHC,
KOTaHTeHC OJHOTO M TOro ke yria. PemieHne TpeyrojabHUKOB: TeOopeMa KOCHMHYCOB M TEOpPEMa CHHYCOB.
3aMedaresbHble TOUKU TPEYTOJIbHUKA.
Harasianas reomerpusi. Harnsnasle npeacTaBiaeHus: 0 IpOCTPaHCTBEHHBIX (hurypax: Ky0, mapajuienenumnen, npusma,
nupamuna, map, cdepa, KoHyc, OWwiMHAp. M300pakeHWe NPOCTPAHCTBEHHBIX ¢uryp. I[IpuMepsl cedeHHid.
MeHororpanauku. IlpaBunbHble MHOrOrpaHHukd. IIpuMepsl pa3sBEPTOK MHOTIOIPAHHHMKOB, LWIMHApPAa U KOHYCA.
[onstre 00pEMa; equaAUIBEI 00BEMa. OOBEM MPSIMOYTOIHHOTO TIapaJUIeIenuIeaa, Kyoa.
Yeroipéxyroapauk. [lapamienorpaMm, ero cBoicTBa u npu3Haku. [IpsiMOYTroibHUK, KBagpaT, poM0, UX CBOHCTBaA U
Mpu3HaKu. Tparnenus, cpeHss JUHUS TPareu.
MHoroyroibHMK. Brimyknsie MHoroyroiabHHKH. CyMMa YIJIOB BBIIYKJIOTO MHOTOyronbHHKa. lIpaBuibHbIE
MHOTOYTOJIbHHKH.
Oxpy:xHocTh U KpyT. Jyra, xopna. Cexkrop, cerMeHT. LleHTpanbHbIi yro, BIUCaHHBIN yroil, BeIMYNHa BICAHHOTO
yria. B3auMHoe pacrnonoxeHue OpsiMoid U OKPY>KHOCTH, IBYX OKpykHocTel. KacarenbHas U cekyias K OKpy>KHOCTH,
UX CBOICTBa. BricaHHbIE M ONMCAHHBIE MHOTOYTOIBHUKH. OKPY>KHOCTb, BIIMCaHHAsA B TPEYTOIBHUK, U OKPYXKHOCTD,
OIHCaHHas OKOJIO TPEYroJbHUKA. BriricaHHbIe U ONMCaHHbIE OKPYKHOCTHU MPaBUIIBHOTO MHOTOYTOJIbHUKA.
I'eomeTpuyeckue npeodpazoBanus. [lonstue o paBerctse ¢uryp. [loHsTHE O IBMXKEHUH: OCeBas M IEHTpAIbHAs
CUMMETPUH, apaJljIeTIbHbIH epeHoc, MoBopoT. IloHsaTre 0 mogoduu Guryp 1 roMoTeTHH.
[TocTpoeHus ¢ momoupl0 HUPKYJIA W JMHelku. OCHOBHBIE 3a7laud Ha IMOCTPOEHHE: JAENICHHE OTpe3Ka IMOIOJaM;
MIOCTPOEHHUE YTIIa, PAaBHOTO JaHHOMY; IIOCTPOEHHE TPEYTOJIbHUKA TI0 TPEM CTOPOHAM; MIOCTPOCHHE MEPIEHINKYIAPA K
NPSMOIf; TOCTPOEHUE OMCCEKTPUCH! YIIa; JeJICHUE OTPe3Ka Ha I1 paBHBIX YacTeH.
Penrenue 3agau Ha BEIYMCIICHNE, I0KA3aTEIbCTBO U MMOCTPOSHHE C UCTIONF30BAHUEM CBOWMCTB N3YUEHHBIX (QUTYD.
N3mepeHne reoMeTpuyecKux BeJU4YHMH. J[nuHa oTpe3ka. PaccTosiHMe OT TOYKM 10 HpsiMoil. PaccTosHue Mexny
MapajuIeIbHBIMU NpsIMBIMU. [lepumeTp MHOroyrosnbHUKaA. JJIMHA OKPYKHOCTH, YHCIIO TC; JUIMHA OYT'HM OKPY>KHOCTH.
I'pagycHas mepa yria, COOTBETCTBHE MEXY BETMYMHOMN LIEHTPAIbHOIO YIUIa ¥ JUIMHOM JYyTH OKPYXHOCTH.
[onsaTHe MJIOmMATA MJIOCKUX (puryp. PaBHOCOCTaBIEHHBIC U PaBHOBEIMKHE QUryphl. [lnomans npsMoyrojibHUKA.
[Tnomann nmapamienorpaMma, TpeyrojlbHUKa U Tpaneunu. Ilnomanes MHoroyroiasHuka. Ilnomanp kpyra u Iuomans
cekTopa. COOTHOLIEHNE MEXTy TUIOIIAIIMH [T0J0O0HBIX (QUTYP.
Pemienue 3agay Ha BBIYHMCIIEHUE U IOKA3aTENbCTBO C HCIIOIB30BAaHUEM H3YYEHHBIX (DOPMYIIL.
Koopaunatsel. Ypasuenue npsmoi. Koopaunatel cepequnsl oTpe3ka. @opMyna pacCTOSIHUS MEXTY ABYMS TOYKaMHU
IJIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.
BekTopwl. Jlnuna (Momyinb) BekTopa. PaBeHcTBo BekTopoB. Komnmuneapuble BekTophl. KoopawHatel BekTOpa.
YMHOXKEHHEe BEKTOpa Ha YHCIIO, CyMMa BEKTOPOB, Pa3jOKEHHE BEKTOpa IO JABYM HEKOJUTMHEAPHBIM BEKTOPAM.
CkansipHO€e NpOU3BEACHHUE BEKTOPOB.
TeopeTHKo-MHOKeCTBEeHHbIe MOHATHS. MHOXECTBO, 3JIEMEHT MHOMKECTBA. 3a/JlaHUE MHOXECTB IEPEUUCICHUEM
3JIEMEHTOB, XapaKTEPUCTUIECKUM CBOMCTBOM. [lonmMHOKecTBO. OObEIMHEHNE U TIEPECEUSHIE MHOKECTB.
JuemMeHThI JIOTHKH. OmnpeznencHue. AKCHOMBI M TeopeMbl. JlokazaTenbcTBo. JlOKa3aTenbCTBO OT IPOTHBHOTO.
Teopema, oOpatHast ganHou. [IpumMep u KOHTpIIpHUMED.
[lonsiTe 0 PaBHOCHIIBHOCTH, CIIEOBAHWH, YIOTPEOICHNE JIOTUYECKUX CBA30K €CIH ..., TO ..., B TOM ¥ TOJIBKO B TOM
Clly4ae, JIOTHYECKHUE CBSI3KH U, WIH.
I'eomeTrpusi B ucropuyeckom pasputuu. Ot 3emiemepus k reomerpun. [ludarop u ero mkona. danec. Apxumen.
[TocTpoenne paBMIIEHBEIX MHOTOYTOJIBHUKOB. Tpucekius yria. KBaaparypa kpyra. Y nBoenue kyba. Mctopus gucia
w. 3omotoe ceuenne. «Hauanay» Epxmmaa. J1.Ovnep. H. W. Jlobauesckuii. MicTopus msaToro mocrynara.
W3o0pereHre MeTona KOOPAMHAT, MO3BOJIIOILIETO NEPEBOAUTH T€OMETPHUECKHE OOBEKTHl Ha SI3bIK ajreOpnl. P.
Hexapt u I1. @epma. IIpumepsl pa3nuuHbIX CHCTEM KOOPJAUHAT Ha MNIOCKOCTH.



I'eomerpus u uckyccrpo. ['eomeTpruieckre 3aKOHOMEPHOCTH OKPY’KalOIIEro MUpa.
ActpoHomus u reomerpus. YTo u Kak y3Haim AHakcarop, OpatocheH u Apucrapx o pasmepax JlyHel, 3emiu u
Comnama. Paccrostaus ot 3emin o JIyasr n Comnaia. M3mepenne paccTostams oT 3emin 10 Mapca.

4 TIpumepHOe TeMaTHYeCKOE IVIAHUPOBAHUE C ONpe/eleHeM OCHOBHBIX BU/I0OB YUeOHOM 1eTeTbHOCTH

7 kjacce

Ne| HazBanme tembl| Kou- XapaKkTepruCTHKa OCHOBHBIX BUJIOB JESTEIFHOCTH YICHHKA
BO (Ha ypoBHE Y4€OHBIX JIEHCTBHIA)
4acoB

1| HauanbHbie 10 JI.: ®opMupoBaHUe yCTOWYMBOM MOTHBAIIMU K YICHUIO, TO3HABATEIILHOTO HHTEpECa,
reOMETPUUYCCKUE YMEHHE SCHO, TOYHO, TPAMOTHO W3J1araTh CBOM MBICIH B YCTHOW M MUCHMEHHOMW pevu;
CBEJICHHUS * YMEHHE KOHTPOJIMPOBATH MPOLIECC M PE3yIbTAT y4eOHO MaTeMaTHYECKOM
JIeATEIILHOCTH.

I1.: OOBSICHATH, YTO TAKOE OTPE30K, Iy, YroJ, KAKOW yroJl Ha3bIBACTCS Pa3BEPHYTHIM;
00OCHOBBIBATH B3aUMHOE PACIIOJIOKEHHE IBYX MPSMbBIX HA TNIOCKOCTH; OOBSCHATD, YTO
TaKOe OTPE30K, JIy4, yrojl, KAaKO! Yrojl Ha3bIBaeTCs Pa3BepHYTHIM; (POPMYIHUPOBATh U
00OCHOBBIBATh PABEHCTBO OTPE3KOB U YTIIOB; OOBSICHATH, KAK U3MEPSIOTCS OTPE3KU U
VTJIBI, YTO TAKOE TPAJIyC U rpajycHas Mepa yriia, KaKo yroji Ha3bIBaeTCs MPSIMbIM,
OCTPBIM, TYIIBIM;

(dbopmynupoBaTh 1 000CHOBBIBATH CITydYaH, KOTJa TOYKa JCIHUT OTPE30K Ha J[Ba OTpe3Ka
Y KOT/Ia JIy4 JICJIUT YTOJI Ha JiBa yriia; OOBSICHATH, KAKUE YTIIbl HA3BIBAIOTCS CMEKHBIMU
U BEpTHKATBHBIME; (POPMYIMPOBATh U 0OOCHOBBIBATH YTBEPKACHHUS O CBOMCTBAX
CMEKHBIX U BEPTHKAJIBHBIX YTJIOB; OOBICHITH, KAKUE MPSIMbIC HA3BIBAIOTCS
MEePHIeHIUKYIIPHBIMU; GOPMYTHPOBATH K 00OCHOBBIBATH YTBEPKICHHE O CBOWCTBE
JBYX MPSMBIX, IEPICHINKYISPHBIX K TPEThE; n300pakaTh 1 pacro3HaBaTh
yKa3aHHbIEe pocTeiine GUrypsl Ha YepTexkax; pemarhb 3aJ1a49u, CBSI3aHHbIC C STHMHU
npocTeimmmMu Gpurypamu.

K.: YMCHHUE OpraHnu30BbIBATH y‘IC6HOC COTPYAHHNYECTBO U COBMECTHYIO ACATCIbHOCTDb
C YYHUTEJIEM U CBEPCTHUKAMHU: ONPEIEISTh IENIH, PACTIPEACNIATh PYHKIIUN U POITU
YYaCTHUKOB, 00IINE CIIOCOOBI PaOOTHI.

P.: YMCHHE CaMOCTOATCIIBHO IIJIAHUPOBATH AJIbTCPHATUBHLBIC ITYTHU JOCTUKCHUSA Heﬂeﬁ,
OCO3HaHHO BBIOMpaTh Hanboee F3(hHEKTUBHBIC CIIOCOOBI PEIICHUs YI4SOHBIX U
MO3HABATENLHBIX 33]1a4; YMCHUE CAMOCTOSATENILHO CTABUTh 1E]TH, BEIOUPATH U
CO34aBaTh aJIrTOPUTMBI 1JIA PECIICHUA yqe6Hbe MaTEeMaTHYCCKHUX HpOGHeM.

II.: YMCHHE YCTaHABJIUBATh MPUINHHO-CJICACTBCHHEBIC CBA3U, CTPOUTE JIOTHUYECKOC
paccyx/eHue, yMo3aKkitoueHre (MHIYKTHBHOE, ISAYKTHBHOE U TI0 aHATIOTHH) U
BBIBOJIbI; CO3/1aBaTh, IPUMEHSATH U MPEOOPA30BHIBATH 3HAKOBO-CUMBOIHYCCKHE
CpeacTBa, MOACIN U CXEMBI JJIS pCIICHUA y‘-IeGHbIX U IIO3HAaBATCJIbHbIX 3a/1a4.

2 | TpeyronbHUKH 17 | Jl.: popMupoBaHue IETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOH MPAKTUKU; KPEaTUBHOCTH MBIIIIICHUS,
WHHULHATHBY, HAXOTYMBOCTh, AKTUBHOCTh IIPH PEIICHNH T€OMETPUIECKUX 3aad.

I1.: OOBsicHATH, Kakas pUrypa Ha3bIBACTCS TPEYTOJIBHUKOM, YTO TAKOE BEPILUHBI,
CTOPOHBI, YIJIbI U TIEPUMETP TPEYTOJIbHUKA, KAKHE TPEYTOJIbHUKH HA3bIBAIOTCS
PaBHBIME; U300paXkaTh M Paclio3HABaTh HA YEPTEKaX TPEYTOJIbHUKU U UX DJIEMEHTBL;
(hopMynHpOBaTh U 10Ka3bIBaTh IPU3HAKN PABEHCTBA TPEYTOJbHUKOB;

pelaTh 3a7a4uu, CBA3aHHbBIE C MPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB; COMTOCTABIISATh
MOJTYYEHHBIN pe3ybTaT C yCIOBUEM 3a]1auH; aHAIM3UPOBATH BO3MOXKHBIE CITy4aH.
OOBSICHATH, YTO HA3bIBACTCS NEPIEHINKYIISIPOM, IPOBEACHHBIM U3 JAHHOW TOUKH K
JIAHHOM MpsIMOK;

(hopMyIHpOBaTh U JIOKa3bIBATh TEOPEMY O MEPIICHIUKYISPE K PSMON. O0BIICHSATH,
KaKOH TPeyroJbHUK Ha3bIBaeTCs PaBHOOEIPEHHBIM M KaKOH PaBHOCTOPOHHUM;
OOBSACHSTH, KAKHE OTPE3KH HA3bIBAIOTCS] MEUAHOMN, OMCCEKTPUCON U BBICOTOM
TPEyroJbHHUKA; (OPMYJIMPOBATH ONPEIENIEHIE OKPYKHOCTH;

OOBSICHATH, YTO TAKOE LIEHTP, PaANYC, IUAMETP U XOPJa OKPYKHOCTHU; pelaTh
MpocTellre 3a/1a4i Ha IOCTpOeHUE (TIOCTPOEHHE YIJla, PABHOTO JAaHHOMY,
MoCTpoeHne OUCCEKTPHCHI YTIIa, TOCTPOCHUE MEePIICHANKYIISPHBIX MPSIMBIX,
MOCTPOCHUE CEPEUHBI OTpe3Ka) U OoJiee CI0KHBIE 3a/1a41, UCIOIb3YIOIHNE
yKa3aHHbIEe IpocTeiue;

COIOCTABJISATH MOJYYSHHBIN PE3yJbTaT C YCIOBHUEM 3aJ1a4; aHAIU3UPOBATh
BO3MOXHBIE CITyyau




K.: ymenue pabotaTh B rpymiie: HaXOQUTh o0IIee pelIeHne 1 pa3periaTh KOH(INKTHI
Ha OCHOBE COIJIACOBAHUS MO3UIKH U y4eTa HHTEPECOB; CIIyIaTh MapTHEpPa,;
($hopMynHupoBaTh, apryMEHTHPOBATh M OTCTAMBATh CBOE MHEHUE

P.: ymeHue aieKBaTHO OIICHUBATH MPABMIIBHOCTD MJIM OLIMOOYHOCTD BBHITIOIHEHUS
y4eOHOM 337129, ee 0O BEKTUBHYIO TPYAHOCTh I COOCTBEHHBIE BO3MOYKHOCTH €€
pelIeHHS; TOHUMaHUE CYITHOCTH allTOPUTMHIECKUX MPEANHCAHUNA 1 yMEHHUE
JeCTBOBATh B COOTBETCTBUU C TPEAJIOKECHHBIM aJITOPUTMOM.

I1.: ymeHHe BUIETh MATEMaTHUYECKYIO 3a1a4y B KOHTEKCTE MPOOJIEMHOM CUTyalluu B
JOpYTUX IUCHMIUIMHAX, B OKpY>Karollel *U3HU; yMEHHE TOHUMATh U UCTIONb30BaTh
MaTeMaTHUYECKHE CPeACTBA HATIISTHOCTH (PUCYHKH, YEPTEKHU, CXEMBI U JIp.) IS
VILTIOCTPAIMH, MHTEPIPETANH, apI'yMEHTAIHN.

[TapannensHbie
MpsiIMbIe

12

JI.: ®opMupoBaHUE YCTOMYMBOM MOTUBALIUU K YUCHHIO, YCTOMUYHUBOIO HHTEpECA K
W3YyYSHHIO HOBOTO, HABBIKU PAaOOTHI 110 allTOPUTMY; CIIOCOOHOCTD K AIMOIIMOHATBHOMY
BOCTIPHSATHIO MaTeMaTH4ecKux 00bEeKTOB, 3ajiay, PEICHNH, pacCyKACHHIT; yMEHHUE
SICHO, TOYHO, TPaMOTHO HM3JIaraTb CBOM MBICIIN B YCTHOM M MINCEMEHHOU pevH,
[TOHMMATh CMBICII ITOCTAaBICHHOM 3a/1a4H, BEICTPAaUBaTh apTyMEHTALUIO, IPUBOINUTH
MIPUMEPBI U KOHTPIPUMEDPBI.

I1.: ®opmynupoBaTh onpeneIeHNe NapaieIbHbIX IPSAMbIX; O0BSICHATH C TIOMOLIBIO
PHUCYHKa, Kakue YIJibl, 00pa3oBaHHEE IPU NEPECEUCHUH ABYX MPAMBIX CEKYILEH,
Ha3bIBAIOTCS HAKPECT JIS)KAUTUMHU, KaKHe OTHOCTOPOHHUMH U KaKue
COOTBETCTBEHHBIMU;

(hopMynHpOBaTh U T0Ka3bIBATh TEOPEMBI, BRIPAXKAIOILME IPU3HAKY HapaIeTbHOCTH
JBYX HpAMBIX; DOpMYIUpPOBaTh AKCHOMY NApAJUIEIbHBIX IPSIMBIX U BBIBOAUTH
CIICJICTBUS U3 HEE;

(hopMynupoBaTh U 10Ka3bIBATh TEOPEMBI O CBOWCTBAX, 00pAaTHBIE TEOPEMaM O
MIpU3HAaKaX MapajuieIbHOCTH, CBA3AHHBIX C HAKPECT JIEKAIUMH, COOTBETCTBEHHBIMU U
OAHOCTOPOHHUMM YIJIaMH, B CBA3U C 3TUM O6’I)SICH$ITI), YTO TaKO€ YCJIOBUEC U
3aKJII0YEHUE TEOPEMBI, KaKasi TeopeMa Ha3bIBAaeTCs OOPATHOI 110 OTHOLLIEHHUIO K
JAaHHOH TeopeMme;

O6’b$1CH51Tb, B YCM 3aKJII0OYacTCA METO/ A0Ka3aTCJIbCTBA OT IIPOTUBHOTIO,

IPUBOJUTH IPUMEPHI NCIIOIB30BaHMSI 3TOTO METO/Ia;

pemaTe 3a7a4n Ha BEIYHACICHHE, T0KA3aTeNbCTBO M TOCTPOCHUE, CBA3AHHBIE C
napajiCIbHbIMUA IIPAMBIMU.

ITOMOIIIbIO TIepedopa BapUaHTOB

K.: oprann3oBbIBaTh 1 INIAHUPOBATH YUeOHOE COTPYTHHUYECTBO

P.: noHuMaHue CyIHOCTH aJIrOPUTMUYECKUX NPEAITMCAHUN U YMEHUE IEUCTBOBATH B
COOTBETCTBHH C MPEAJIOKEHHBIM AJITOPUTMOM; YMEHUE IIJIAaHUPOBATH U OCYIECTBIIATh
JESATENBHOCTD, HANIPABJIICHHYIO Ha PELICHHUE 3aa4.

II.: YMCHHE YCTaHABJIMBATh MPUINHHO-CJICACTBECHHEBIC CBA3U, CTPOUTE JIOTHUYECKOC
paccyXJIeHre, yMO3aKII0UeHe (MHIyKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHH) U
BBIBOJIbI; YMEHHE CO3/aBaTh, IPUMEHSITH U IIPe0OPa30BbIBATH 3HAKOBO-
CHUMBOJINYECKHE CPENICTBA, MOAEIH U CXEMBbI JUIsl PeIIeHHs y4eOHBIX U
[T03HABaTEJIbHBIX 3a4a4.

CooTHOIICHUSA
MEeXITy
CTOpOHAMU U
yriaamu
TpEyroJbHUKA

20

JI.: popMupoBaHrE OTBETCTBEHHOT'O OTHOIICHUS K YUEHHIO, TOTOBHOCTH H
CHOCOOHOCTH 00YYaIOLINXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHUBAIMU K O0YYEHHUIO ¥ IO3HAHUIO; *DOPMHUPOBAHHUE LIEIIOCTHOI'O MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHON
MIPaKTHKH;

I1.: ®opmynrpoBaTh U JOKa3bIBATh TEOPEMY O CYMME YIJIOB TPEYTOJIbHMKA U €&
CJICZICTBUE O BHEIIHEM YIJI€ TPEYTOJIbHUKA; IPOBOAUTH KIIACCU(DUKALIHIO
TPEYTOJIBHUKOB TIO yTIaM;

pemiaTh 3a7a4u Ha BEIYHCIICHHUE U I0KA3aTeNbCTBO, CBA3aHHBIE C TEOPEMOM O CyMMe
YTJIOB TPEYTOJILHUKA;

COTIOCTABIIATH MOJTYYECHHBIN Pe3yabTaT C yCIOBHEM 3aauH; aHAIM3UPOBATh
BO3MOJKHBIE CITyJaH.

®opMyaMpoBaTh U AOKA3bIBATh TEOPEMY O COOTHOIIEHUSIX MEX1Yy CTOPOHAMH U
yIJIaMu TPEeyToJibHUKA (psiMoe 1 00paTHOE YTBEPKIECHHS) U CIEICTBUS U3 HEE,
TEOpEMyY O HEPABEHCTBE TPEYTOJIBLHUKA;

pemiaTh 3a7a4M Ha BBIYMCIIEHNE, IOKA3aTEbCTBO U IOCTPOEHHUE, CBA3aHHBIE C




COOTHOIICHHUSAMH MEXy CTOPOHAMH M YTIIaMHU TPEYTOJIbHUKA, IPH HEOOXOJUMOCTH
MPOBOIUTH IO XOAY PELICHHS TOTOIHUTEIbHBIE TIOCTPOCHHS;

COIOCTABIIATH MOIYYCHHBIN PE3yNIBTAT C YCIIOBHEM 33/1a4H; aHATM3HPOBATh
BO3MOJKHBIE ciTydan. POpMyIHpOBaTh U I0KAa3bIBATH TCOPEMBI O CBOHCTBAX
MPSMOYTOJIHBIX TPEYTOJIBHUKOB; OPMYITUPOBATH OMPEACICHUS PACCTOSIHUAS OT TOUKU
JI0 TIPSIMOM, pacCTOSHUS MEXy apaJuleIbHBIMU TPSMBIMH;

peuaTh 3aJa4y Ha BHIYMCIICHHUE, CBSI3aHHBIC C TEOPEMaMH O CBOWCTBAaxX
MPSIMOYTOJIEHBIX TPEYTOJIBLHUKOB, C PACCTOSHHEM MEXIy MapajieIbHBIMH MPSIMBIMU;
COIOCTABIIATH MOJyYEHHBIN PE3yNIbTaT C YCIOBUEM 3a]lauu; aHAIU3UPOBATh
BO3MOJKHBIE CITydan. (YOpMyTHpPOBATh U JOKA3BIBATh TEOPEMBI O TIPH3HAKAX PAaBEHCTBA
OPSMOYTOJILHBIX TPEYTOJIbHUKOB; pellaTh 3aJa4d Ha IIOCTPOSHHUE TPEYTONbHUKA T10
TPeM CTOpOHaM, IPHU HEOOXOAMMOCTH MPOBOIUTH MO XOAY PEIICHHUS AOTIOHUTEIIbHEIC
MIOCTPOCHHS;

COIOCTABIIATH MOIYYCHHBIN PE3YNIBTAT C YCIOBHEM 331a4H; HCCIIEI0BATH BO3MOKHEIE
CITy4aw.

K.: ymeTs HaxoquTh B TeKCTe HHPOpMANNIO, HEOOXOIUMYTO ISl PELICHUS 3a/1a4,
(hopMHpOBaTH HABBIKH y4EOHOT'O COTPYTHHYECTBA

P.: camocTosITeNbHO BBIIEIATH U (POPMYIUPOBATH MO3HABATEIBHYIO 1€,
0o0HapyXHBATh U POPMYIHPOBATH YISOHYIO TPOOIIEMY, COCTABIISITH TUIAH BHITIOTHEHHUS
paboTsI

II.: YMETh YCTAHABJIMBATh NPUYUHHO-CJICICTBCHHBIC CBA3H,

5| IloBTOpeHue 11 | JL.: popMupOBaTh HABBIKK aHAIN3a U CAMOKOHTPOJIS, YCTOHYNUBON MOTHBAIIUH K
3aKpEIUICHHUIO.
I1.: MOBTOPHUTH TUHEWHBIC YPABHEHUS H UX CUCTEMBI; JINHEHHYIO (DYHKINS U e
rpaduK; cTENeHb C HATYpaIbHBIM TIOKa3aTelleM
K.: yMeTh HaxX0UTh B TEKCTE MH(OOPMAIINIO, HEOOXOIUMYIO [Tl PEIICHUs 3a/1a4,
(hopMHPOBATH HABBIKH Y4EOHOT'O COTPYTHHYECTBA
P.: camocTosiTenbHO BBIIENIATH U (HOPMYINPOBATH IO3HABATEIBHYIO 1IETIb,
0o0HapyXHBATh U POPMYITHPOBATH YISOHYIO TPOOIIEMY, COCTABIISITH TUIAH BHITIOJTHEHUS
paboThI
Il.: ymeTh ycTaHaBIMBAaTh 3aKOHOMEPHOCTH, OCYIIECTBIISTh CPAaBHEHHUE U
KJIACCU(DUKAIIIO
TemMaTHka KOHTPOJBHBIX padoT / Ki1ace
1. KourtponsHas pabota Ne 1 «HauanpHble reoMeTpHUecKrie CBEACHUS»
2. KontponsHas padota Ne 2 «TpeyronbHUKI»
3. KonrponbsHas padora Ne 3 «[TapasienbHbie IPSMBbIE)
4. KontponbHas padora Ne 4 «COOTHOLIEHHSI MEKAY CTOPOHAMH M YIIIaMHU TPEYTOJIbHUKA»
5. KonrponbHas padota Ne 5 «[IpsMOyronbHbIN TPEYTOIBHUK
6. Hrorosas KOHTpOJIbHAs paboTa.
8 kaace
N Ha3Bauue temsnl | KoJ- XapakTepucTHKA AeITeJILHOCTH yyamuxcs yepe3 YY /{
BO
4acoB
[ToBTOpeHue 2
1| Yerripexyronpuuk | 14 JI.: ®opMupoBaHuE YCTOMYMBOW MOTHUBALIUU K YUCHHIO, [I03HABATEILHOIO HHTEPECA,
u YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOM W TUCHMEHHOMN

peun; * yMeHHe KOHTPOJIMPOBATh POLECC U Pe3ybTaT yueOHOH MaTeMaTHYeCKON
JIEATEIbHOCTH.

I1.: OOBACHATE, YTO TAKOE MHOTOYTOJIBHHK, €r0 BEPIINHBI, CMEXHBIE CTOPOHHI,
JUaroHalId, U300paskaTh YeTHIPEXYTOJIbHUKN Ha YepTexkax; n300paxkaTb U
paciio3HaBaTb MHOT'OYT'OJIBHUKU Ha YEPTEXKaX. IToka3eIBaTh PIIEMEHTEI
MHOTOYTOJIbHUKA, €0 BHYTPEHHIOI U BHENTHIOW 00acTH; GOpMyITHpOBaThH
OfpeJiesIeHNE BIITyKJIOTO MHOTOYTOJIbHUKA; H300pakaTh U paclio3HaBaTh BBHITYKIIbIC
1 HEBBIMYKJIbIE MHOTOYTOJIbHUKH. POpMyYIHpPOBaTh U T0Ka3bIBaTh YTBEPHKACHUE O
CyMMeE YTJIOB BBIITYKIIOTO MHOTOYTOJIbHUKA. OOBSCHSTH, KAKHE CTOPOHBI(BEPIIUHEI )
Ha3bIBAOTCS MPOTUBONOIOKHBIMU. DOPMYIHPOBATH ONPEACICHHS
napajuiesorpaMmma, Tparennu, paBHoOeAPEHHON 1 MPSAMOYTOJIBHOM Tparenun,
NpSIMOYTOJILHHUKA, poMOa, KBajjpaTa; paclio3HaBaTh U H300paXkaTh ITH
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YeThIpeXyrolbHUKH. DOopMyTUpOBaTh U JIOKA3bIBATH YTBEPIKJICHHUS O CBOHCTBAX U
MPU3HAKaX YKa3aHHBIX YEThIPEXyroJbHUKOB. PerraTh 3ajauu Ha BRIYHCIICHHE,
JIOKa3aTeNIbCTBO ¥ IOCTPOCHUE, CBSA3aHHBIC C STUMH BHJIAMH Y€THIPEXYTOJILHUKOB.
OOBSICHATD, KaKUE JIBE TOYKU HA3BIBAIOTCS CHMMETPHYHBIMU OTHOCUTEIBHO
NPAMOI(TOUKH), B KAKOM ciiydae (pUrypa Ha3plBaeTcs CHMMETPHUYHON OTHOCHTEIILHO
MPSIMOM(TOYKH ) U 4TO TaKOe OCh(IICHTP) CUMMETPUH (purypsl. [IpuBoauTs npumMepsl
¢buryp, 001aaI0MIIX 0CEBOU(IIEHTPATBHOI) CHMMETPHEH, a TaK)Ke TPUBOIUTH
MpUMEPHI 0CEBO U LIEHTPATILHON CHMMETPHHU B OKPY>KalOIIel Hac 00CTaHOBKE.

K.: yMeHme opraHn30BbIBaTh YUEOHOE COTPYAHUYECTBO M COBMECTHYIO
JIESITETIbHOCTD C YUUTETIEM U CBEPCTHUKAMH: ONIPEEIATh [N, PacIIpeIeisaTh
(YHKUMH 1 pOJTM YYACTHUKOB, 00IIHE cI10COOBI pabOTHI.

P.: ymeHHe caMOCTOSITENBHO TUIAHUPOBATh aJIbTEPHATHUBHBIC MYTH JOCTHKEHUS
1eJIeld, 0OCO3HAHHO BEIOMpaTh Hanboee 3(pPeKTHBHBIE CITOCOOBI pEIIeHUsT YIeOHBIX
Y MO3HABATENBHBIX 33]1a4; YMCHUE CAMOCTOSATENILHO CTABUTH 1IEJIH, BEIOUPATh U
C03/1aBaTh AITOPUTMBI JUTS PEIICHUS] YUeOHBIX MATEMATHUECKUX TIPOOIIEM.

I1.: ymMeHue ycTaHABIMBATH MPUIHHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE
paccykaeHue, yMo3aKiIodeHue (MHIyKTHBHOE, IEAYKTUBHOE U 110 aHAIOTUH) U
BBIBOJIBI; CO3/1aBaTh, IPUMEHSTH U MPEOOPa30BhIBATH 3HAKOBO-CUMBOJINYECKHE
CpeAcCTBa, MOICIIN U CXEMBI U1 PCHICHUA y‘I€6HI)IX 1 IIO3HABATCJIbHBIX 3aJ1a4

N

IImomane

14

JI.: hopmupoBaHue 1IEIIOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOM MPAKTUKHU; KPEaTUBHOCTh
MBILUICHUS, THULUATUBY, HAXOAYUBOCTh, AKTUBHOCTb IIPH PELICHUU
TeOMETPHUECKHX 3a1aU.

I1.: OOBACHATH, KaK TIPOU3BOIUTCS H3MEPEHHE IIIOMIaIeil MHOTOYTOJIEHUKOB;
(hopMyITUpPOBaTH OCHOBHBIE CBOMCTBA IIIOMIaiel. BeIBoauTh (hopMyIThI TIOIIA IEH
napanienorpaMmma, TpeyroJibHUKa, TPaNelrH, ¢ TOMOMIBI0 (POpMYIT TUToIaaAeH
NpSAMOYTOJIbHUKA U KBajapara. DopMynHpoBaTh U 10Ka3bIBaTh TEOpEMY 00
OTHOIICHUH IIJIOIIACH TPEYTOJIbHUKOB, UMEIOIIHX 110 PABHOMY YIJIy.
dopmynupoBaTh U J0Ka3bBaTh TeopeMy lIudaropa u oOpatayto eil. BerBomuTh
¢dopmyny ['epoHa [t rutomaay TpeyroyipHuKa. PemaTs 3aaun Ha BEIYHCIICHUE,
JI0Ka3aTeJIbCTBO U IIOCTPOCHNUE, CBA3aHHBIE ¢ (POPMYyNIaMH IUIOIIAACH 1 TEOPEMOi
[Mudaropa.

K.: ymenue paborarts B rpynre: HaXoJUTh 00Ilee PENICHNE U Pa3pemaTh
KOH(JIUKTHI HA OCHOBE COTJIACOBAHMSI TIO3UIMH U YUeTa HHTEPECOB; CIYIIATh
napTHepa; GopMyIMpOBaTh, ApPIYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHE

P.: YMCHHUE aJICKBATHO OLICHUBATL IMPABUJIILHOCTDb WUJIHU OIIMOOYHOCTb BBIITOJIHEHUS
yueOHOM 3a71a4H, €€ 00bEKTUBHYIO TPYAHOCTh M COOCTBEHHBIC BO3MOYKHOCTH €€
peLICHNS; TOHUMaHHUE CYIIHOCTH aJrOPUTMUYECKUX NPEANUCAaHUN U YMEHHE
I[eﬁCTBOBaTB B COOTBETCTBUU C NPCIJIOKCHHBIM aJITOPUTMOM.

I1.: ymeHue BIIETh MaTEMaTHYECKYIO 32/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYalluH B
JpyTruX AUCLUIUIMHAX, B OKPY>KaIOLIeH )KU3HU; YMEHHE IOHUMATh U HCIIOJIb30BaTh
MaTeMaTHYEeCKHEe CPEICTBA HArJISIIHOCTH (PUCYHKH, YEPTEKH, CXEMBI U Ap.) IS
WITIOCTPALIMHU, HHTEPIIPETALINY, APTYMEHTALUH.

11
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TPEYrOJAbHUKH

19

JI.: dopMupoBaHUe YCTOMYMBOW MOTHUBAIIMU K YUEHHUIO, YCTOWYMBOIO MHTEpECA K
W3yUYCHHIO HOBOT'O, HABBIKU PabOTHI MO AJITOPUTMY; CIIOCOOHOCTH K
SMOLIMOHATFHOMY BOCIIPHATHIO MAaTEMATHYECKUX OOBEKTOB, 33724, PEIICHHH,
paccyXaeHuil; yMeHue SICHO, TOYHO, TPaMOTHO M3JIaraTh CBOU MBICIH B YCTHOH H
MHUCbMEHHON PeUYH, TOHUMATh CMBICII ITOCTABICHHON 3a]]a4M, BHICTPAUBATH
apryMeHTaIuIo, PUBOIUTH TPUMEPHI U KOHTPIIPUMEPBHI.

I1.: OOBACHATH MOHATHE MPOITOPIIHOHATHFHOCTH OTPE3KOB. POPMYIHPOBATH
ompezeNeHus MO00HBIX TPEYTOIFHUKOB B KO PHUIIEHTa TTOJ00HS.
DopMyTUpOBaTh U JOKA3bIBATH TEOPEMBI: 00 OTHOIICHUY TUIOINACH MOT00HBIX
TPEYTOIBHHUKOB, O IIPU3HAKaX MOI00MS TPEYTrOIFHUKOB, O CPEAHEN JIMHUN
TPEYTOIbHHKA, O IEPECEUCHIH MEANAH TPEYTOJIbHUKA, O TIPOTIOPIIHOHAIBHBIX
OTpe3Kax B MPSMOYTOJIBHOM TpeyroiabHUKe. OOBICHSITh, YTO TAKOE METOJ MOI00US B
3aJ1a4ax Ha MOCTPOCHHE, U IPUBOIUTH MMPUMEPHI 3TOr0 MeToa. OOBACHATH, KaK
MO’KHO HCITOJTF30BaTh CBONCTBA MOJAOOHBIX TPEYTONIEHUKOB B M3MEPUTEIHHBIX
pabotax Ha MecTHOCTU. OOBIICHSATDH, KAK BBECTH TIOHATHE ITOT00US 115
MPOU3BOJIBHBIX (UTYpP. DOPMYITHPOBATH ONPEACICHUS U WILTIOCTPUPOBATH TIOHSATHUS
CHHYCa, KOCHHYyCa ¥ TAaHT€HCa OCTPOTO yIJIa IPSIMOYTOJIBHOTO TPEYTrOIbHUKA.
BrIiBOANTH OCHOBHOE TPUTOHOMETPHYECKOE TOXKECTBO M 3HAUCHUS CHHYCA,
KocuHyca, Tanrenca yrios 300,450,600. Pemars 3aauu, CBI3aHHBIC C TOA00HEM
TPEYTOIBHUKOB U HAXOXKJICHHEM HEM3BECTHBIX SJIEMEHTOB MPSIMOYTOIEHOTO
TpeyroibHuKa. ]I BEIYMCIIeHNS 3HAYeHUH TPUTOHOMETPHUIECKUX (PyHKITHI
HCIIOJIb30BaTh KOMILIOTCPHLBIC ITPOTrPpaMMBEIL.

K.: oprann3oBbIBaTh 1 IJIAHUPOBATH y4eOHOE COTPYTHHYECTBO

P.: noHuMaHue CYyIIHOCTH AITOPUTMUYECKUX NPEAIUCAHUN U YMEHUE ACHCTBOBATh
B COOTBCTCTBUU C MPCATIOKCHHBIM aJITOPUTMOM; YMCHUEC IUIaHUPOBATH U
OCYIIECTBIIATH JIeATEIbHOCTD, HAPABJICHHYIO Ha PELleHHE 3a/]1a4.

II.: YMCHUC YCTAaHABJIUBATH MIPUINHHO-CIICACTBCHHBIC CBA3H, CTPOUTH JIOTUYCCKOEC
paccykJieHre, yMO3aKIIoueHne (MHIYKTUBHOE, TEAYKTUBHOE U M0 aHAJIOTUH) U
BEIBO/JIBI; YMEHHE CO3/1aBaTh, IPUMEHSITH U IPE0OPa30BHIBATH 3HAKOBO-
CUMBOJIMYCCKUC CPCACTBA, MOACIIU U CXEMBI IJId PCIICHUA y‘Ie6HI)IX u
MMO3HABATEIFHBIX 33/1a4.

N

OKpyKHOCTh
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JI.: popmupoBaHue OTBETCTBEHHOT'O OTHOIICHUS K YYEHHIO, TOTOBHOCTHU U
CHOCOOHOCTH 00YYAIOLINXCS K CAMOPA3BUTHIO X CaMOOOPa30BaHUIO HA OCHOBE
MOTHUBAIIMU K 00yUEHHIO U O3HAHUIO; *(hOPMHUPOBAHUE LIEIIOCTHOIO MUPOBO33PEHHUS,
COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON
MIPaKTUKY;

I1.: MccrnenoBaTe B3aMMHOE PACIIONIOKEHUE MPSIMOU U OKPY>KHOCTH.
DopMyIHpPOBaTh ONPEIEIIEHHE KacaTeNbHON K OKpYKHOCTH. DOpMyITUpPOBaTh U
JIOKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTeIbHOM, 00 OTpe3Kax KacaTesbHBbIX,
IIPOBEICHHBIX U3 OJHOU ToUkU. DOPMyYIUPOBATH MOHATUS LHEHTPAIBHOIO yIia U
IpagyCHOM MEpBI IyTH OKpYKHOCTH. DOpMYyITUPOBATh U JOKA3BIBATH TEOPEMBIL: O
BIINCaHHOM YIJIE, O IPOU3BEICHUH OTPE3KOB XOp,. POpMYyIHpPOBaTh U JOKA3BIBATh
TEOPEMBI, CBSI3aHHBIE C 3aMeYaTeIbHBIMU TOYKaMHU TPEYTrOJIbHUKA: O OMCCEKTpHUCe
yIia ¥, KaK CJIEJCTBUE, O IEPEeceUeHUH OUCCEKTPHUC TPEYTOIbHUKA; O CEPEeINHHOM
MEPIEHIUKYJIISIPE K OTPE3KY U, KaK CIEICTBUE, O IEPECEUEHUH CEPEIUHHBIX
NEPIEHAMKYIIAPAX K CTOPOHAM TPEYTOJIbHUKA; O IIEPECEUCHUU BBICOT TPEYTOJIbHUKA.
DopMynHpPOBaATH ONPENEIICHUS OKPYKHOCTEH, BIMCAaHHOW B MHOIOYTOJIBHUK U
OIMCaHHOW OKOJIO MHOTOYTOJIbHHUKA. DOpPMYyITHPOBATh U JOKA3bIBATH TEOPEMBI: 00
OKPY>KHOCTH, BIMCaHHOH B TPEYTOJIBHUK, 00 OKPY>KHOCTH, OTIMCAHHOHN OKOJIO
TPEYroJibHUKa, 00 OKPY>KHOCTH, OITMCAHHOW OKOJIO TPEYrOJbHUKA, O CBOMCTBE
CTOPOH OIMCAHHOI'O YETHIPEXYTOJIbHUKA, O CBOMCTBE YIVIOB BIIMCAHHOIO
YeThIpeXyrojbHuKa. Pemars 3a1aun Ha BBIYMCIEHHE, J0OKA3aTENbCTBO, IOCTPOCHNUE,
CBSI3aHHBIE C OKPY’KHOCTBIO, BIMCAHHBIMU U OIIMCAHHBIMH TPEYIOJbHUKAMU U
YeTBIpeXyroibHUKaMu. MccnenoBaTs CBOMCTBAa KOHPUTYpaIuii, CBI3aHHBIX C
OKPY>KHOCTBIO, C [IOMOLIbIO KOMIIBIOTEPHBIX ITPOrPAMM.

K.: ymeTs HaXonuTh B TeKCTE HHQOPMAIIHIO, HEOOXOAUMYIO AJIS peIlieHHs 3aaad,
(opMHPOBaTH HABBIKH YYEOHOTO COTPYTHHYECTBA

P.: camocTosITENHHO BRIIENATH U (OPMYITHPOBATH TO3HABATEIBHYIO LIETb,
00HapyKUBaTh 1 HOPMYIHUPOBaTh YIEOHYIO IPOOJIEMY, COCTABIISTH IUIaH
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BEITIOJTHEHUST Pa0OTHI

I1.: ymeTs ycTaHAaBNMBATH IPUIMHHO-CIIEACTBEHHBIE CBSA3H, CTPOHUTD JIOTHUECKOE
paccyxaeHue, yMo3aKkinoueHne (MHAYKTUBHOE, e TyKTUBHOE U 110 aHAJIOTHH) U
BBIBO/JIBI; YMEHHE CO3/1aBaTh, IPUMEHSTH U Pe0OpPa30BhIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA, MOJICTH U CXEMBI JUIS PEIICHUS YICOHBIX U
MMO3HABATENHHBIX 33/1a4.

5| IoBTopenue 4 | Jl.: opMHUpPOBATh HABBIKK aHATN3a H CAMOKOHTPOIIS, yCTOWYHBON MOTHUBAIINHN K
3aKPEIICHHUIO.
I1.: moBTOPUTH TMHEHHBIC YPABHEHHUS I UX CUCTEMBI; INHEWHYIO0 (YHKIUS U e
rpad¥K; CTENeHb ¢ HATypaJlbHBIM ITOKa3aTeleM
K.: ymeTs HaxonuTh B TeKCTE MHYOPMALIHIO, HEOOXOAUMYIO AJIS peIeHHs 3aaad,
(opMHpOBaTh HABBIKH Y4EOHOTO COTPYJHHYECCTBA
P.: camocTOsTENBHO BBLACTATH U (HOPMYIHPOBATH TO3HABATENLHYIO 1IEIb,
oOHapyXuBaTh 1 (HOPMYITUPOBATH YUEOHYIO MMPOOIEMY, COCTABIATh IIaH
BBINOJIHEHUS PaOOTHI
I1.: ymeTh ycTaHaBIMBATh 3aKOHOMEPHOCTH, OCYIIECTBIISATH CPABHEHUE U
KJIACCHU(DUKAITUIO
TemaTnka KOHTPOJBHBIX padoT 8 Ki1ace
1. Kontponbnas padota Ne 1 «YeTbIpeXyroibHUKNY
2. KontponbHas padota Ne 2 «Ilnomags»
3. KontponpHas padora Ne 3 «Ilo1o0HBIE TPEYTOIBHUKI
4. KontponbHas padota Ne 4 «[lo1o0HBIE TPEYTOIBHUKI
5. Kontponbnas pabora Ne 4 «OKpy>KHOCTb»
6. HroroBas KOHTpOJIbHAs paboTa.
9 ka1ace
Ne Haszpanue Koa- XapakTepuCTHKA e TeJIbHOCTH yHamuxcs yepe3 YV /|
TeMbl BO
4acoB
[ToBTOpenue 2
1| Bekropsr 8 JL.: ®opMmupoBaHe yCTOWYNBOM MOTHUBAIMU K YYEHHIO, [I03HABATEILHOIO HHTEpeca,

YMEHHE ACHO, TOYHO, 'PaAaMOTHO H3J1araTb CBOM MBICJIU B YCTHOﬁ 1 TTNCbMEHHON peuu;
* YMEHHE KOHTPOJIHUPOBATH MPOIIECC U PE3YNITAT YICOHON MaTeMaTHIECKOM
JIeSATeIILHOCTH.

I1.: ®opmynupoBaTh onpeaeIeHUs U HLTIOCTPUPOBATH MOHATHS BEKTOPA, €T0 JUINHEI,
KOJUIMHCAPHBIX U paBHBIX BEKTOPOB. BremoaHATE IMOCTPOCHUE BEKTOPA, paBHOT'O
CYMME U Pa3HOCTH JIByX BEKTOPOB, UCIIOJIB3YsI TP ATOM IIpaBUiIa TPEYroJIbHUKA U
napamienorpamma. [[puMeHsTs IpaBUI0 MHOTOYTOJIFHUKA [TPH HAXOXKAECHUH CYMMBI
HECKOJILKHUX BEKTOPOB. BremoaHATE IMOCTPOCHHUE BEKTOpA, PABHOT'O IIPOU3BEACHUIO
BEKTOpa Ha 4yncio. [IpuMeHATh BEKTOPBI U IEUCTBUS HAaJl HUMU IIPU PELLICHUH
FeOMETPHUECKHX 32/1a4.

K.: YMCHHE OPraHU30BbIBATH yT-Ie6HOG COTPYAHHUYECTBO U COBMECTHYIO ACATCIbHOCTD
C YUHTEJIEM U CBEPCTHUKAMM: ONPENEIISATh LIEIH, paclpeaeisiTh GyHKINUU U POJIU
YYIaCTHUKOB, OOIIHE CITOCOOBI paOOTHI.

P.: YMEHHUE CaMOCTOATEIIbHO INIAaHUPOBATDh AJIBTCPHATUBHBIC ITYTU JOCTUXKCHUA Heﬂeﬁ,
OCO3HAHHO BHIOUpaTh Haubolee 3PPEeKTHBHBIEC CIIOCOOBI pellieHHsT YISOHBIX U
MO3HABATENbHBIX 337a4; YMEHUE CAMOCTOSATENILHO CTAaBUTh LEJIU, BEIOMpPATh U
C03/1aBaTh JITOPUTMBI JUIS PEHICHUs yUeOHBIX MaTeMaTHUECKUX MPOOJIEM.
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Il.: YMCHHUE YCTaHABJIUBATh IPUYINHHO-CIICACTBEHHBIC CBA3H, CTPOUTH JIOTHYECKOC
PACCYKACHUC, YMO3AKIIFOUCHUC (I/IH,Z[YKTI/IBHOC, ACAYKTHBHOC U 11O aHaJ'IOFI/II/I) n
BBIBOJBI; CO31aBaTh, IPUMCHATL U HpeO6paBOBLIBaTL 3HAaKOBO-CHUMBOJIMYCCKUEC
CpcAcTBa, MOACIIN U CXCMBI U1 PCHICHUA y‘l€6HI>IX 1 MMO3HABATCJIBHBIX 3a1a4

MeTton
KOOPIHHAT

10

JI.: popMupoBaHue ETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH W OOIECTBEHHON MPAKTHKK; KPEaTUBHOCTH MBIIIJICHUS,
WHHULIMATHBY, HAXOJYUBOCTh, aKTUBHOCTH MPH PEILICHHN T€OMETPUIECKUX 3a/1a4.

I1.: OOBSICHATH U WILTIOCTPUPOBATH TIOHATHS PSMOYTOILHON CUCTEMbI KOOPIUHAT,
KOOPJIMHAT TOYKH U KOOPAWHAT BEKTOpa. BHIBOANUTE M UCIIONL30BATh TIPH PEIICHUN
3a7a4 GOpMyIIbl KOOPJUHAT CEPEeIUHbI OTPE3Ka, JUTMHBI BEKTOPA, PACCTOSIHUSI MEXTY
JIBYMS TOUKaMH, YPaBHEHHUS! OKPYKHOCTU M TIPSIMOI.

K.: ymenne pabotats B TpyIie: HAXOIUTH 00IIee pelIeHne 1 pa3pemaTs KOHQINKTHI
Ha OCHOBE COTJIACOBaHUS MMO3HUILIMHI U ydeTa HHTEPECOB; CIIyIIaTh NapTHEPA;
¢dbopMynupoBaTh, apryMeHTHPOBATh U OTCTANBATh CBOE MHEHHUE

P.: ymeHHe aJieKkBaTHO OIICHUBATh MPABUIBHOCTD HITH OIMUOOYHOCTH BBITIOTHEHHUS
y4eOHOH 3a7a9u, €€ 00BEKTUBHYIO TPYAHOCTh  COOCTBEHHBIE BO3MOYKHOCTH €€
peLIeHHsT; TOHUMaHUE CYIIHOCTH aJTOPUTMUYECKUX NMPEANUCAaHUN U yMEHHE
JIECTBOBATH B COOTBETCTBHHU C PEAJIOKECHHBIM allTOPUTMOM.

I1.: ymeHue BuIETh MaTEMaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOM CUTyalluu B
APYyrux qUuCHUIUIMHax, B 0pr>1<afou[ei/'1 JKU3HU; YMCHUEC NOHUMATh U UCII0JIbL30BaTh
MaTeMaTH4YeCKHe CPEICTBA HATJISITHOCTH (PUCYHKH, YEPTEIKH, CXEMBI | JIP.) JIISI
WITIOCTPAINU, UHTEPIIPETAIMU, APTYMEHTAIUH.

CooTHOIICHUSA
MEXITy
CTOpOHAMU U
yriaamu
TpEYroabHHUKA.
CkansipHoe
MIPOU3BEICHHE
BEKTOPOB.
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JI.: ®opMupoBaHUE YCTOMYMBOW MOTUBALIMU K YUCHHIO, YCTOMYHMBOIO HHTEpECA K
HN3Y4YCHHIO HOBOI'O, HABBIKH pa6OTI>I 110 aJIrOpUTMY, CIOCOOHOCTB K OMOIIMOHAJILHOMY
BOCTIPUATHIO MATEMaTHYCCKUX OOBEKTOB, 3a/1a4, PEIICHUH, PACCyK/ICHHIA, YMCHHE
SICHO, TOYHO, TPAMOTHO W3J1araTh CBOM MbICIH B yCTHOM U NMCbMEHHOM peun,
MOHUMATh CMBICI IOCTABJICHHOH 3a/1a41, BBICTPAUBATh apTyMEHTALUIO, IPUBOANTH
MIpUMEPHI ¥ KOHTPIIPUMEDBI.

I1.: ®opmynupoBaTh U WITIOCTPUPOBATH OMPEIEIICHUS CUHYCa, KOCUHYCa U TaHTE€HCa
yrioB ot 0 1o 1800. BeIBOAUTE OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECCTBO U
(dhopMyJiel ipuBeeHUs. DOpMyTUPOBATH U JOKA3BIBATH TEOPEMBI CUHYCOB U
KOCHHYCOB, IPUMEHSTh UX MPH PELICHUU TPEYrOIbHUKOB. OOBACHITH KaK
UCIIOJIB3YIOTCS TPUTOHOMETpUYIECKHE POPMYJIIBI B U3MEPHUTEIIBHBIX paboTax Ha
MeCTHOCTH. POpPMYyTUPOBATE ONPEAETICHUS YIJIa MEX Iy BEKTOPAMHU U CKAISAPHOTO
NPOU3BEICHHS BEKTOPOB. BHIBOUTE (hOpMyITy CKaJSIpHOTO POU3BEICHHUS BEKTOPOB
yepe3 KOOPAMHATH BEKTOPOB. POPMYyIHUpPOBAaTh 1 000CHOBBIBATH YTBEPKACHHE O
CBOWCTBAX CKaJIIPHOTO IMpoU3BeeHHUs. Mcroap30BaTh CKaIsIpHOE IPOU3BECHUE IIPH
pelIeHnH 3a1a4.

K.: opranu3oBbIBaTh U IJIAHUPOBATh y4eOHOE COTPYJHHYECTBO

P.: noHMMaHMe CYITHOCTH aNTOPUTMUYECKUX MPEANUCAaHUN U YMEHHE JeHCTBOBAThH B
COOTBECTCTBUU C NMPECAJIOKCHHBIM aJITOPUTMOM; YMEHUEC IUIAHUPOBATH U OCYHICCTBIIATH
JesITeIbHOCTh, HAIIPABJICHHYIO Ha PELICHUE 3a/1a4.

I1.: ymeHue ycTaHaBIMBaTh MPUIMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE
paccyxJieHrue, yMO3aKIIoueHne (MHAYKTUBHOE, TEAYKTHBHOE U 10 aHAJIOTHH) U
BbIBOJAbI; YMCHUEC CO31aBaTh, IPUMCHATH U HpGOGpaSOBLIBaTB 3HAKOBO-
CUMBOJIMYCCKUEC CPCACTBA, MOACIIU U CXEMBI IJId PCHICHUA yqe6me u
MIO3HABaTEJIbHBIX 3a/1a4.

Jnnnaa
OKPY>KHOCTH U
IJIOIA L KpyTa
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JI.: popmMupoBaHue OTBETCTBEHHOT'O OTHOIICHUS K YYEHUIO, TOTOBHOCTH U
CHOCOOHOCTH 00YYAIOLINXCS K CAMOPA3BUTHIO X CaMO0Opa30BaHUIO HA OCHOBE
MOTHUBAIMU K O0YYEHHIO U TIO3HAHHIO; *OPMHUPOBAHHE LIETOCTHOIO MUPOBO33PEHHS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MIPaKTHKH;

I1.: ®opmynupoBaTh ONpeAEIeHUE PABUIILHOTO MHOTOYIOJIbHUKA. DOpMYIHpPOBAThH
Y JI0OKa3bIBaTh TEOPEMBI 00 OKPYKHOCTSIX, OTIMCAHHOW OKOJIO MPAaBUIILHOTO
MHOTOYTOJIbHUAKA ¥ BITUCAHHOW B HEro. BBIBOJIUTH M UCTIONIB30BaTh (DOPMYITBI JIS
BBIYMCIICHHUS [IJIOIIAU IIPaBUJIBHOIO MHOTOYT'OJIbHHUKA, PaJuyCca BIMCAHHON U
ONMCAaHHOW OKPYKHOCTEH. PemaTe 3a1aun Ha TOCTPOEHHUE MPABUIIBHBIX
MHOTOYTOJTBHHUKOB. OOBSCHATH MOHATHS [UIMHBI OKPYXHOCTH | IIJIOMIAIN KpyTa.
BriBoauTh GopMyIibl 17151 BBIYMCIEHUS JUIMHBI OKPY>KHOCTH M IJTMHBI YTH
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OKPY>KHOCTH, TUIONIAIN KPyra U IUIOIIAIN KPYyTrOBBIX CEKTOpa U cerMeHTa. [IpuMeHsTh
911 (POPMYIIBI IIPH PEIICHUY 3a]1a.

K.: ymMeTh HaXoUTh B TEKCTE HHOOPMAIIHIO, HEOOXOAUMYIO JIJIsl peIieHUS 3a71a4,
(bopMHPOBATH HABBIKH YIEOHOTO COTPYTHHYECCTBA

P.: camoCTOSITENTEHO BBIIEIATH U (JOPMYIUPOBATH MO3HABATEILHYIO 1ICTIb,
0o0HapyXHBaTh U GOPMYITUPOBATH YICOHYIO MTPOOIIEMY, COCTABIIATH IIJIaH BBITIOJHCHHUS
paboTHI

I1.: yMeTh ycTaHABIHMBATH MPUYUHHO-CIICICTBEHHBIC CBSI3H,

JBuxenus

JL.: popmMupoBaTH HABBIKM aHATN3a M CAMOKOHTPOJIS, YCTONYNBON MOTHBAIINN K
3aKPEIUICHHUIO.

I1.: OOBSICHATD, YTO TaKOE OTOOpaKEHUE TUNIOCKOCTH Ha ce0sl, M B KAKOM CIIydae OHO
Ha3bIBACTCS ABIKCHHUEM ITIOCKOCTH. OOBSACHATD, UTO TAKOE OCEBAst CUMMETPHS,
LEHTpaJIbHAsA CUMMETPUsL, TapaJlIeIbHbII [IepeHoC U TOBOPOT. OGOCHOBHIBATH, YTO
9TH 0TOOpayKeHHUs TNIOCKOCTU Ha ceOsl ABISIOTCS ABMKEHUAMU. OOBACHITH, KaKOBa
CBSI3b MEXKAY JBIKEHUSIMU U HaJIOXKeHUsAMH. MITIocTprpoBaTh OCHOBHBIE BU/IBI
JBWKEHHM, B TOM YHCIIE C TOMOUIbIO KOMITBIOTEPHBIX MIPOTPAMM.

K.: ymeTs HaXonuTh B TeKCTE HH(OPMAIIHIO, HEOOXOAUMYIO AJIS pellleHHs 3aaad,
(opMHPOBaTH HABBIKKU Y4EOHOTO COTPYJHUYECCTBA

P.: camocTosiTenbHO BEIACIATH U (OPMYJIMPOBATH IO3HABATEIbHYIO LIETb,
oOHapyXuBaTh U GOPMYITUPOBATH YICOHYIO MTPOOIIEMY, COCTABIIATH IIJIaH BBHITIOTHEHUS
paboThI

I1.: YMETh YCTaHAaBJIMBATh 3aKOHOMEPHOCTH, OCYHICCTBJIATL CPABHCHUEC U
KJIacCHU(UKAIIHIO

Hauanbueie
CBeICHUS U3

CTEPEOMETPHH.

00 akcuomax
TUTAHUMETPUHU

JI.: ¢hopMupoBaTh HABBIKK aHATN3a U CAMOKOHTPOJIS, YCTOMYMBOM MOTHBAIIMU K
3aKPEIICHHUIO.

I1.: OOBSCHATH, UTO TAKOE MHOTOTPAaHHHUK, €r0 I'paHH, pedpa, BEPIIMHBI, IUArOHAIH.
Kakoit MHOrOrpaHHUK Ha3bIBaeTCs BBIMYKIBL. UTO Takoe n- yroibHas npu3Ma, ee
OCHOBaHWUsI, 0OKOBBIE TpaHU U O0KOBBIE peOpa. Kakas mpru3Ma Ha3bIBaeTcs MPSIMOH, U
KakKasl HaKJIOHHOM, YTO TaKOoe BBICOTA MPU3MBI, KaKas IpU3Ma Ha3bIBAeTCs
napayieNenuIeIoOM U KaKol MapaJuleNenurie]] Ha3bIBaeTCs MPSIMOYTOIbHBIM.
DopmynrpoBaTh 1 000CHOBBIBATH YTBEPKIEHHUS O CBOWCTBE THAroHANeH
napajijesenuIeia 1 KBaapare TMaroHainy NpsiMOyroJbHOr0 Napajliesienunesna.
OOBSCHATH, UTO TaKOe 00bEM MHOTOIpaHHUKA. BBIBOAUTH( C MOMOIIIBbIO TPUHITHUIIA
Kaganbepu) Gpopmysty o0beMa npssMOyroibHOro napasuienenumena. OObsiCcHATS.
Kakoil MHOrorpaHHUK Ha3bIBA€TCS MUPAMHUJION, YTO TAKOE OCHOBAHHUE, BEPLIMHA,
OOKOBBIE IpaHH, O0OKOBBIE peOpa, 1 BbIcoTa mupaMubl. Kakas nupamuga Ha3bIBaeTCs
NPaBUIIBHOM, YTO Takoe arodemMa npaBUIbHON MUpaMuIbl. 3HATH GopMyITy 0ObeMa
nupamuiel. OOBSICHATH, KAKOE TEJIO Ha3bIBACTCS MIMHAPOM. 3HATh, YTO TAKOE €TO
0Cb, BBICOTA, OCHOBaHUsI, palyc, OOKOBas OBEPXHOCTh, 00pa3yoIIHe, pa3BepTKa
0okoBoi1 moBepxHocTH. Kakumu opmynaMu BeipaxkaeTcsi 00beM U IUIOMIAAb OOKOBOM
MOBEPXHOCTH UIMHIPa. OOBSICHATH, KAKOE TEJI0 HAa3bIBACTCS KOHYCOM. 3HATH, YTO
TaKO€ €ro 0Ch, BBICOTA, OCHOBAHUE, PAINYC, OOKOBas IOBEPXHOCTh, 00pa3yrolue,
pasBepTKa O0KOBOI MOBEpXHOCTH. Kaknumu popmynamu BeIpakaeTcs 00beM
oM s 60KOBOM OBepXHOCTH KOHYyca OOBACHSTH, Kakasi MOBEPXHOCTH HA3BIBACTCS
cdepoii u KaKoe TeNo HazbIBaeTcs wapoM. UTo Takoe paanyc U JuaMeTp
ctepsi(mapa). Kakumu Gpopmynamu BeIpaxaroTcst 00beM mapa 1 Iiomais chepsl.
U3o0pakaTh 1 pacrio3HaBaTh Ha PUCYHKaX MPU3MY, TapaJlIesIenuIe 1, MipaMuy,
HUITHHIP, KOHYC, 1Iap.

K.: ymeTs HaxonuTh B TeKCTE HH(OpMAIIHIO, HEOOXOANMYIO AJISl peIieHHs 3aad,
(bopMHPOBATh HABBIKH YYEOHOTO COTPYTHHYECTBA

P.: camMocTOSITENBHO BBIJIENATH U (OPMYIIUPOBATH IO3HABATEIBHYIO 11Eb,
0o0OHapyXuBaTh U HOPMYIUPOBATH YIEOHYIO TPOOJIEMY, COCTABIIATE IJIaH BHIITOJTHEHUS
paboThI

I1.: ymeTb ycTaHaBIMBATh 3aKOHOMEPHOCTH, OCYIIECTBIISITH CPABHEHHE U
KJIacCH(UKAIHIO
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[ToBTOpEnue.

11

JI.: dopmMupoBaTh HaBBIKM aHATN3a U CAMOKOHTPOJIS, YCTOHIMBON MOTHBAIINH K
3aKPETIICHHIO.

I1.: moBTOPUTH IMHEHHBIE YPABHEHUS U X CHCTEMBI; THHEHHYIO QYHKIIHS U €€
rpaduk; cTeneHs ¢ HaTypajJbHBIM TIOKa3aTeIeM

K.: ymeTs HaXonuTh B TeKCTE HH(OpMAIIHIO, HEOOXOAUMYIO AJIS pelleHHs 3a1ad,
(opMHPOBaTH HABBIKM Y4EOHOTO COTPYJHUYECTBA

P.: camocTosITENTHFHO BRIIENATH U (POPMYITHPOBATH TO3HABATENHHYIO LIETIh,
oOHapyXuBaTh U GOPMYITUPOBATH YICOHYIO MTPOOIIEMY, COCTABIIATH IIJIAH BBITIOTHEHUS
paboThI

I1.: ymeTp ycTaHAaBIHMBATH 3aKOHOMEPHOCTH, OCYIIIECTBIISITH CPAaBHEHHE U
KJTacCH(DUKAITHIO

Htoro

68

=

o~ w

TemaTuka KOHTPOIBbHBIX padoT 9 Kaace

Kontponbnas padota Ne 1 «Bektopsl. MeTox koopauHat

Kontponbnas padota Ne 2 «CooTHOIIEHUS] MEXLy CTOPOHAMHU W YTJIaMH TPEYTOJIbHUKA.
CkassipHO€ IPOU3BEICHUE BEKTOPOBY

KonTponbras padora Ne 3 «JlnmHa OKpy>KHOCTH U ILIOMIAAb KPyTra»

KonTponbHas pabora Ne 4 -3auer «/|BukeHue»

Htorosas koHTpoJbHAs paboTa.
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