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HOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHast pabouas mporpamma mo aiaredpe mius ywammxcs ¢ OB3 cocraBiena Ha
ocHoBe DYHIAMEHTAIBHOTO sjIpa COJCpXKaHUs OO0Iero oOpa3oBaHWs, HAa OCHOBE COOpHHKA
pabounx mporpamm it 00IIe00pa30BaTENbHBIX yUpeKIeHUH «Marematuka» 7-9 K. OCHOBHOTO
obmero oOpazoBanusi moxn penakiueirn O.H.MakappiyeBa ¥ NPUMEPHOTO TEMATHYECKOTO
wianupoBanuss 1o YMK T.A. Bypmucrposoii. W3narensctBo «IIpocsemenue», 2014 u
COOTBETCTBYeT TpeboBaHUsIMU DenepanbHOTO TOCYIAapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHIApTa
OCHOBHOTO 0o61ero oopazoBanusi (PI'OC OOO0).

— ®@epepansHoro ['ocynmapcrBennoro OOpaszoBarensHoro CraHgapTa OCHOBHOTO 0OIIETO
obOpasoBanus (mpuka3 MunucrepcTBa oopazoBanusi U Hayku Poccuiickoit @enepamuu ot 17
nekadpst 2014 roga Ne1897);

— HopwMm ®enepanshoro 3akona «O6 obpazosanuu B Poccuiickoit ®denepanun» «273-03 ot 29
nekadps 2012 rona;

— OcHoBHOM OOpazoBaTenbHON MPOrpaMMbl OCHOBHOTO oOmmiero oo6bpaszoBanusi MKOY
«AJTHEepCcKasi OCHOBHAS IIIKOJIa

—  VYuebnomy miany MKOY «AnHepckasi OCHOBHas IIKOJIa»

— @enepanbHOMY NEPEYHIO YUEOHUKOB
JIJis peanu3aliy TaHHOUM MPOrpaMMBbl MCIIOIB3YIOTCS YIeOHUKH, BKIIOYEHHBIE B [lepedeHn

y4eOHUKOB, PEKOMEHIOBAHHBIX JUIsI HMCIIOJIb30BAaHUS B 0O0pa30BaTeIbHBIX yupexjaeHusx PD Ha
2019-2020 rr. 1 cooTrBeTcTBYIONMX TpeboBanmsM OI'OC:

e AnrebOpa 7 xiacc: y4e0. 1 001eoOpa3oBaTeIbHBIX OPTaHU3AIMN C IPHIIOKEHUEM Ha
anektporHoM Hocutene / [FO. H. Makaperues, H. I'. Munmiok, K. 1. Hemkosa, C. b.
Cysopoga]; mox pen. C. A. TensikoBckoro. — 3 — e uzn. — M.: IIpocsemienue, 2015.

e Aure6Opa 8 knmacc: yue0. mist oomeoopazosar. yupexaenuit /[FO. H. Makaperaes, H. I'.
Munmiok, K. U. Hemkos, C.b. CyBoposa]; mox pea. C. A. TenskoBckoro. — 18 — e
m3a.- M.: [Ipocsemenne, 2016

e Aurebpa 9 xiacc: yue6. s obmeoOpazosar. yupexaenunii / [FO. H. Makapeiues, H. T
Munmiok, K. . HemikoBa, C. b. CyBoposa]; mox pexn. C. A. Tenskockoro. — 18 — e
m3a. — M.: IIpocBemenue, 2017

CormacHo yLIe6HOMy IJIaHY Ha U3YYCHHUEC MaTCMaTUKKU OTBOJUTCS:

Kuaacce KoanyecTBO 4acOB B roj Kosm4ecTBO y4eOHBIX YaCOB B He/1eJI10
7 140 4
8 105 3
9 105 3
HUTOTI'O: 350 10
Tumn nporpamMmel: aJlanTUPOBAHHAs MpoTrpaMMa II0 anredpe

Cpok peanuzanuu paboyeil mporpaMmsl - 3 roja

1. INTAHUPYEMBIE PE3YJIBTATHBI U3YUEHUSA KYPCA AJITEGPBI B 7 -9
KJIACCAX

B xo00e oceoenusn cooepicanun Kypca yuauwgueca knaccoe ¢ OB3 u 3IIP nonyyarom
603MOMNCHOCHb:

Pa3BHUTH MPEICTABICHHS O YHUCTIE M POJIU BBIYUCICHUH B YETIOBEUECKOM MpakTuke; chopMupoBaTh
MPAKTUYECKUE HABBIKU BHITIOJHEHHSI YCTHBIX, TUCBMEHHBIX, HHCTPYMEHTATbHBIX BBIUMCICHUH,
Pa3BHUTh BEIYUCIUTEIBHYIO KYIbTYPY;



OBJIAZIETh CUMBOJINYECKUM SI3bIKOM areOpbl, BRIpa00TaTh GOPMaIbHO-ONEPATUBHBIC
anreOpandeckue yMEeHUs U HayYUThCs IPUMEHSATh UX K PELIICHUIO MaTeMaTUYECKUX U
HEMAaTeMaTU4eCKUX 3a/1a4;

M3YYUTH CBOMCTBA U rpadUKu 3IeMEHTApHBIX (PYHKINN, HAYYUTHCS UCIOIB30BATh
(GyHKIMOHATBHO-TpapUUECKUE MPEICTABICHUS I OTIMCAHMS U aHAIN3a PEAbHBIX 3aBUCHMOCTEH;
Pa3BUTH IPOCTPAHCTBEHHBIE MPEACTABICHUS U U300pa3UTENbHbIE YMEHUSI, OCBOUTH OCHOBHbIE
(axTBl ¥ METO/IbI TUTAHUMETPHH, TO3HAKOMUTHCS C MMPOCTEHITMMH TPOCTPAHCTBEHHBIMHU TEJIAMU U
HUX CBOMCTBAMU;

IIOJIY4YUTh IIPEACTABICHUS O CTATUCTUYECKNAX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE U O Pa3JIM4YHBIX
crnoco0ax ux u3y4deHus, 00 0COOEHHOCTSIX BBIBOJIOB M ITPOTHO30B, HOCAIINX BEPOSTHOCTHBIN
XapaKTep;

Pa3BUTH JJOTUUYECKOE MBIIICHHUE U peYb — YMEHHUSI JJOTHYECKH 0O0CHOBBIBATDH CYXKICHMUS,
MIPOBOJUTH HECIOXKHBIE CUCTEMATU3AIMH, TPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, UCIIOIB30BaTh
pa3auyYHbIE SI3bIKM MATEMATUKHU (CIIOBECHBIN, CUMBOJINYECKUH, rpaQuecKuii) 17 WILTIOCTPALINY,
HMHTEpIIPETALMH, APTYMEHTALMK U 1I0Ka3aTEIbCTBA;

chopMUpOBaTh MPEACTABICHUS 00 U3ydaeMbIX MOHATUAX U METO/IaX KaK BaXKHEHMILIUX CPeICTBAX
MAaTEeMaTHYE€CKOTO0 MOJIETUPOBAHNS PEATIBHBIX MTPOLIECCOB U SIBJICHUM.

H3yuenue mamemamuku Ha CTYIIEHU OCHOBHOT'O 00Ilero 00pa3oBaHMs HAlpaBJIEHO Ha
JNOCTHKEHHE CIECNYIOIINX Heneil.

OBJIaJIEHUE CUCTEMOM MaTeMaTHYEeCKUX 3HaHUN U YMEHHI, HEOOXOIMMBIX JJIsi IPUMEHEHHUS B
MPaKTUYECKON JeSITEIbHOCTH, U3Y4EHUSI CMEXHBIX TUCIUIUINH, POJI0KEHUS 00pa30BaHMUs;
MHTEJJIEKTyaJIbHOE pa3BUTHE, GOPMUPOBAHNE KaUECTB JIMYHOCTH, HEOOXOIMMBIX YEJIOBEKY IS
MIOJIHOLIEHHOH JKU3HU B COBPEMEHHOM OOILECTBE: AICHOCTh U TOUHOCTh MBICIIH, KpUTUYHOCTb
MBIIJIECHNS], THTYULUSA, JTOTMYECKOE MBIIUICHHE, JIEMEHTBI aITOPUTMUYECKON KYJIBTYpPHI,
IIPOCTPAHCTBEHHBIX MPEICTABIECHUH, CIOCOOHOCTh K NMPEO0IEHUIO TPYJHOCTEMH;
(bopMupoBaHHE NIPEACTABICHUN 00 UIESIX U METOJaX MaTEMAaTUKH KaK YHUBEPCAJILHOTO s3bIKa
HAyKHM U TEXHUKH, CPEACTBA MOJACIUPOBAHNUSA SIBICHUN U ITPOLIECCOB;
BOCIIMTaHUE KYJIbTYpPbI JINYHOCTH, OTHOLICHHS K MaTEMaTHKE KaK K 4aCTH OOLIeUeI0BEUECKOM
KYJIBTYpbI, IOHUMaHUE 3HAYMMOCTH MAaTEMAaTUKH JJIs1 HAYYHO-TEXHUYECKOIO IIporpecca.

IIporpamma  oOecrneunBaeT  JOCTH)KEHHE  CIEOYIOUIMX  PE3YyJIbTaTOB  OCBOEHHS
o0pa3oBaTesIbHON IPOrpaMMbl OCHOBHOTO OO0I11ero 00pa30BaHus:

JIMYHOCTHBIE:

1) chopMHUPOBAaHHOCTh OTBETCTBEHHOI'O OTHOLIEHMSI K YYEHMIO, TOTOBHOCTb U CIOCOOHOCTH
oOyyaromuxcs K CaMOpa3BUTHIO U €aMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMM K OOY4YEHHIO U
MIO3HAHUIO, BBIOOPY JayibHeiiero oOpazoBaHus Ha 0a3e OPUEHTUPOBKU B MHUpe Ipodeccuil u
npoeccuoOHaIbHBIX IIPEIIIOYTEHUH, OCO3HAHHOMY IIOCTPOEHUIO UHIUBUAYAIbHON
00pa30BaTeNIbHON TPAEKTOPHH C YUETOM YCTOMUMBBIX I03HABATENIbHBIX HHTEPECOB;

2) chopMHUPOBAHHOCTH 1IEIOCTHOI'O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOILECTBEHHOM NMPaKTHUKH;

3) cpopMHpPOBAaHHOCTh KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOLIEHUH M COTPYAHHUYECTBE CO
CBEpCTHHKAMM, CTApIIUMH M MJIAJUIMMHU, B 00pa30BaTEIbHOM, OOLIECTBEHHO MOJIE3HOH, y4eOHO-
HCCIIEI0BATENIbCKON, TBOPYECKON U IPYIUX BUJAX JESATEIBHOCTH;

4) ymeHHe SICHO, TOYHO, I'pPaMOTHO H3JlaraTh CBOM MBICIM B YCTHOW W TNHCBMEHHOM peuH,
IIOHMMAaTh CMBICI NOCTaBJIEHHOW 3aJauyy, BBICTPAUBaThb APTyMEHTALMIO, IPUBOJUTH IMPUMEPHl U
KOHTpPIPUMEDBI;

5) npencTaBiieHHEe O MaTeMaTHYECKOW HayKe Kak cepe 4eTOBeUeCKO! JIeITeTbHOCTH, 00 dTanax
e€ pa3BUTHSL, O €€ 3HAUMMOCTH I Pa3BUTUS LUBUIN3ALUHY;

6) KpUTUYHOCTH MBIIUICHUS, YMEHHUE PACIO3HABATH JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJIMYATh THIOTE3Y OT (aKTa;

7) KpeaTMBHOCTb MBIIUICHUS, WHHULMATHBA, HAXOIYUBOCTh, AKTUBHOCTh IIPH pELICHUH
anreOpandyecKux 3a/ad;



8) yMeHue KOHTpOJIMPOBaTh IIPOLIECC U Pe3yJIbTaT y4eOHON MaTEMaTUUECKOM IEATEIbHOCTH;

9) cnocoOHOCTH K SMOIMOHAIIEHOMY BOCHPUSATHIO MaTeMAaTUYECKUX OOBEKTOB, 3a/1a4, PEHICHUH,
paccyXICHHUI.

MeTanpe/JMeTHbIE:

1) ymMeHne caMOCTOATENBHO IJIAHUPOBAThH aJIbTEPHATUBHBIE IIYTH AOCTHKEHMS 1€JI€H, 0CO3HAHHO
BbIOMpaTh HanboJee 3 PEeKTHBHBIE CTIOCOOBI pelIeHNs YUeOHbIX U MMO3HABATEIBHBIX 33/1a4;

2) yMEHHE OCYLIECTBJISATh KOHTPOJb IO PE3YylbTaTy U IO crnocolOy AEeHCTBHUS Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHHS 1 BHOCUTH HEOOXOIUMBIC KOPPEKTHUBHI;

3) yMeHHe aJIeKBaTHO OICHHMBATH NPABWIBHOCTH WIJIM OIIMOOYHOCTH BBIMOJHEHHS Y4eOHOI
3a/1aui, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ pEIlICHNUs;

4) O0CO3HAaHHOE BIAJICHUE JIOTMYECKUMU JICHCTBUSIMU ONPEIENICHUS MOHATHH, 0000IIeHus,
YCTaHOBJICHUSI aHAJIOTHH, KIacCHU(UKAIIMK Ha OCHOBE CaMOCTOSATEIHHOTO BHIOOpAa OCHOBAHUM U
KPUTEPUEB, YCTAHOBJIEHMSI POJIOBUIOBBIX CBS3€EH;

5) yMeHHe ycTaHaBIMBaTh NPUUMHHO-CIIEJICTBEHHBIE CBSI3U; CTPOUTH JIOTHUYECKOE PacCyXKJIEHUE,
YMO3aKI04eHHEe (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI;

6) yMeHHe co3JaBaTh, MPUMEHITH W MPeoOpa30OBHIBATh 3HAKOBOCHMBOJMYECKHUE CPEJCTBA,
MOJIENTU U CXEMBI I pellleHusl ydeOHbIX U O3HABATEIbHBIX 3a/ay;

7) yMeHue OpraHru30BbIBaTh YU€OHOE COTPYAHUUECTBO U COBMECTHYIO AEATEIbHOCTb C YUUTEIEM
U CBEpCTHUKAMHU: OIpeNeisITh LeNH, pacupeneneHre ¢QyHKIUHA U poyied  Yy4acTHUKOB,
B3aMMOJICHCTBUE W oO0IMe crnocoObl paboThl, yMeHHE padoTaTh B TPYIIE: HAXOIUTh 0OIIee
pelieHre M paspemaTh KOH(IUKTHI Ha OCHOBE COTJIACOBAHMSI MO3ULMNA U Yy4€Ta HHTEPECOB;
CIIyIaTh napTHépa; GopMyIHpoBaTh, ApryMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

8) cdopmMupoBaHHOCTh y4eOHOM M OOIIEMOJIb30BATEIHLCKON KOMIIETEHTHOCTH B 00JacTH
WCIIOJIb30BaHUs HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoyoruil (MKT-koMneTeHTHOCTH);

9) nepBoHavalbHbIE MPEICTaBICHUS 00 UIEAX U O METOJaX MaTeMaTUKU Kak 00 YHHUBEPCAaIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTTUPOBAHUS SIBJICHUN U MPOIIECCOB;

10) ymeHue BHAETh MaTEeMAaTUYECKYIO 3aJauy B KOHTEKCTE MpPOOJEMHOM CUTyallMdl B JPYTUX
JTUCLMIUTNHAX, B OKPY)KAIOIIEH XKU3HU;

11) ymeHue HaXoAWTh B Pa3IMYHBIX HCTOYHHMKAX HMH(POPMALNIO, HEOOXOIUMYIO Ui PEIICHUS
MaTeMaTH4eCKUX MpoOjaeM, U MPEICTaBIsATh €€ B MOHATHON Qopme; MPUHUMATh pElICHUE B
YCIIOBUAX HETOJIHON M U30BITOYHOM, TOUHOU U BEPOSATHOCTHOM MH(pOpMaLny;

12) ymeHue MoOHUMaTh U MCHOJIb30BAaTh MAaTeMaTHYECKHE CpPEJCTBA HAIVISIIHOCTH (PUCYHKH,
YepTekKH, CXeMbl U JIP.) Ul WUTIOCTPALIUH, HHTEPIIPETAllUH, apTyMEHTAIUH;

13) ymeHue BbLABUraTh TUIOTE3bI IPU PEIICHUH Y4eOHBIX 33/1a4 U MOHUMATh HEOOXOJUMOCTh HX
MIPOBEPKH;

14) yMeHue NUpPUMEHSTh WHIYKTHBHBIE W JACIyKTHUBHBIE CIIOCOOBI pAacCyXIEHUH, BUICTbH
pa3IuyYHbIE CTpATETUU PELIeHUs 3a/1a4;

15) mnoHMMaHuE CYIIHOCTH alTOPUTMHUYECKUX TMPEANUCAHUNH U YyMEHHE [eiCTBOBaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

16) ymeHue camMOCTOSITENIbHO CTaBUThH I€JIH, BHIOMpATh M CO3[aBaTh AJITOPUTMBI IJIs PELICHUS
y4eOHBIX MaTeMaTHYECKUX IpoOIieM;

17) ymeHHe MIIaHUPOBAaTh M OCYIIECTBISTH AEATEIHLHOCTh, HAIMPABICHHYIO Ha pPEIIEHUE 3aaad
HCCIIEIOBATENILCKOTO XapaKTepa.

npeaMeTHbIE:

1) ymeHue paboTaTh C MAaTEMaTHYECKUM TEKCTOM (CTPYKTYpUpPOBaHUE, N3BIICUCHHE HEOOXO0AMMON
uHdopMaluu), TOYHO U TPAMOTHO BBIPAKATh CBOM MBICIM B YCTHOHW W TUCHBMEHHOW peuH,
MPUMEHSST MaTEeMaTHUeCKyI0 TEPMHUHOJOTHIO U CHUMBOJIMKY, HCIOJB30BaTh pa3IUYHbIC S3bIKU
MaTeMaTHKH (CJIOBECHBIN, CUMBOJIUYECKHH, TpadudecKuii), 000CHOBBIBATh CYKICHHS, MTPOBOIUTH
KITaCCU(UKAIUIO, JOKA3bIBATh MATEMAaTUUYECKHUE YTBEPKICHHUS;

2) BnameHue Oa30BBIM MOHITHMHBIM ammapaTtoM: UMETh MPEACTaBICHHE O YHCTe, BJIaJICHUE
CUMBOJIBHBIM ~ SI3BIKOM ~ aireOphbl, 3HAHHE DJIEMEHTAPHBIX (PYHKIMOHAIBHBIX 3aBUCUMOCTEH,
(dbopMHUpOBaHHE TPEACTABICHUN O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pEalbHOM MHpE U O



pPa3NMYHBIX CHoco0ax WX WU3Yy4YeHHs, 00 OCOOEHHOCTSX BBIBOJIOB M TPOTHO30B, HOCSIIHX
BEPOSITHOCTHBIN XapakTep;

3) yMeHHe BBINOJNHATH aureOpandeckue NPeoOpa3oBaHUS PALMOHAIBHBIX BBIPAKCHUH,
MPUMEHSATH UX ISl peICHU YUeOHBIX MaTeMaTHUECKUX 3a/1ad U 3a/1a4, BOSHUKAIOUINX B CMEXHBIX
y4eOHBIX MpeIMeTax;

4) yMeHHE TI0Jb30BaThCS MAaTEeMAaTUYECKUMU (QOPMYJIaMH M CaMOCTOSITEIIBHO COCTaBIATH
(bopMyNbl 3aBUCHMOCTEH MEXIy BEIMYMHAMH Ha OCHOBE OOOOIIEHUS YACTHBIX CIy4aeB H
IKCTIEPUMEHTA;

5) yMeHue pemaTh JIMHEHHbIC U KBaIpaTHbIC YPAaBHEHHs M HEPABEHCTBA, a TAKXKe IPUBOJIUMBIC K
HUM ypaBHEHUS, HEPABEHCTBA, CUCTEMBI; IPUMEHATH I'padUUecKue MPEACTABICHUS Ul PEIICHHS 1
WCCIIC/IOBAaHUS YPAaBHEHHI, HEPABEHCTB, CHCTEM; MPUMEHSATH IMOJyYCHHBIE YMEHUS Ul PELICHUS
3aJa4 U3 MaTeMaTHKH, CMEXHBIX ITPEIMETOB, TIPAKTHKH;

6) oBNaieHNE CHCTEMOW (PYHKIIMOHAIBHBIX MOHATHH, ()YHKIIMOHAIBHBIM SI3BIKOM ¥ CHMBOJIMKOH,
YMEHHE CTPOUTHh TpapuKku (YHKIWH, OMHMCHIBATH MX CBOWCTBA, MCIOJIB30BaTh (DYHKIIMOHAIBHO-
rpadUUecKue TPEICTaBICHUS Ul ONUCAHWS W aHAIM3a MaTeMaTHYeCKUX 3a/Jad W peallbHBIX
3aBHCHUMOCTEI;

7) oBianeHWE OCHOBHBIMH CIIOCOOAMHU TPEICTAaBICHHUS W aHAJM3a CTATHCTHYECKUX JIAHHBIX;
YMEHHUE pelIaTh 3a7a4 Ha HaX0XKJACHUE YaCTOTHI U BEPOSTHOCTH CITyJaHBIX COOBITHH;

8) yMeHHE TPUMEHSTh M3yYEHHBIE MOHSITHS, PE3YIbTaThl M METOIbl NMPH PEIICHHH 331ad U3
pa3NMYHBIX pPAa3/eNoB Kypca, B TOM YHCIE 3aJad, HE CBOJIIIMIUXCSA K HENOCPEICTBEHHOMY
MIPUMEHEHHIO U3BECTHBIX aITOPUTMOB.

PAIIMOHAJIBHBIE YU CJIA
Buvinyckuux nayuumcs:

1) noHMMaTh 0OCOOEHHOCTH NECATUUHON CUCTEMBI CUUCIICHHUS;

2) BNa/ieTh NOHITUAMH, CBS3aHHBIMU C JEIMMOCTbIO HATYpPAJIbHBIX YHCET;

3) BeIpaKaTh YKcia B OKBUBAJIICHTHHIX (hOpMax, BEIOMpasi HanboJjiee MoAXOISIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOM CUTYyalluu;

4) cpaBHUBATh U YIIOPSIA0YMBATh PAllMOHATILHBIC YHCTIA;

5) BBINOJIHATH BBIYUCIEHUS C PALMOHAIBHBIMH YHCIAMH, COYETas YCTHbIE U MHUCHhMEHHBIE
pUEMBI BBIYUCIICHUM, TPUMEHSATH KaJbKYIATOD;

6) uCHoJb30BaTh TOHATUS W yMEHHUS, CBSA3aHHBIE C MPOMNOPLUUOHAIBLHOCTHIO BEJIUYUH,
MIPOLIEHTAMU B XOJI€ PEILICHUSI MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 CMEXKHBIX PEAMETOB, BHIIIOIHSTh
HECJIOKHbIE IPAKTUYECKUE PACUETHI.

Bbll’lyCKHMK nOJY4Um 603MOINCHOCMb.

1) N03HAaKOMUTBHCS C IO3UIIMOHHBIMU CUCTEMAaMH CUUCIICHUS C OCHOBAaHUSAMH, OTJIMYHBIMU OT 10;

2) yriiyOUTh U pa3BUTh MPEJICTABICHUS O HATYPAIbHBIX YUCIIAX U CBOMCTBAX JEITUMOCTH;

3) HaAy4yuThCS HCIOJB30BATh MPUEMBL, PALMOHAIM3ZHUPYIOIIME BBIYUCICHUS, MPHOOPECTH
MPUBBIUKY KOHTPOJIUPOBATH BBIUMCIICHHUSI, BEIOUPAs TIOIXOISIINUN U CUTYAI[H CII0CO00.

JEACTBUTEJBHBIE UUCJIA
Buinycknux nayuumcs:
1) ucnonp30BaTh Ha4YaIbHBIC TPEJICTABICHHS O MHOXKECTBE JICHCTBUTENBHBIX YUCEIT;
2) BNaJeTh MOHATHEM KBaIPATHOTO KOPHS, IPUMEHSTh €0 B BHIYUCIICHHSIX.
Bbll’lyCKHuK noxyvyum 603MOMCHOCMDb.!

1) pa3BuUTh TpEACTABICHUE O YUCIIC U YHCIOBBIX CHCTEMax OT HATypalbHBIX J0 JEHCTBUTEIBHBIX
YHCell; O POJIM BBIYUCIICHUN B YEIOBEYECKON MTPAKTHKE;

2) pa3BUTh U yIIIYOUTh 3HAHUS O ACCATUYHON 3aMMUCH NCHCTBUTENBHBIX YUCEN (IEPHOTUIECCKHIE U
HEMepuoINUecKue 1poon).

N3MEPEHUS, IIPUBJINKEHU S, OHEHKHA



Buinycknux nayuumes:
1) wucmosib30BaTh B XOJAE PEUICHHS 3a7ad dJIEMEHTAPHbIC TMPEACTABICHUS, CBS3aHHBIC C
MpUOIMKEHHBIMHU 3HAYCHUSIMU BEJTHYMH.

Buinycknux nonyuum 603modrcHocms.

1) noHATH, YTO YHUCIOBHIC NAHHBIE, KOTOPHIE HCIOJIB3YIOTCS IS XapaKTEPUCTUKU OOBEKTOB
OKpPYXXAIOIIETr0 MHpa, SBISIIOTCA TNPEUMYIIECTBEHHO MNPHOMMKEHHBIMH, YTO 10 3aluCH
NpUOIMKEHHBIX 3HAYEHUH, COAEPIKALIMXCS B MHPOPMAIMOHHBIX UCTOYHHKAX, MOXXKHO CYAHUTH O
MOTPEUTHOCTH MPUOIINIKCHHUS;

2) TOHATh, YTO TOTPEIIHOCTh pe3yibTaTa BBIYMCICHUN JOJDKHA OBITh COM3MEpPHMa C
MOTPEUTHOCTHIO UCXOAHBIX TaHHBIX.

AJITEBPAUYECKHUE BBIPAKEHUSA
Buinycknux nayuumes:

1) BlmameTh TOHATHSAMH «TOXJIECTBO», «TOXKJIECTBEHHOE IpeoOpa3oBaHME», pelaTh 3aadd,
coziepkaiue OyKBeHHbIE JaHHbIE; padoTaTh ¢ GopMyIamu;

2) BBITIOJHATH NMPE0Opa30BaHUS BBHIPAKECHUH, COEPKAIINX CTENCHH C LEIBIMH TOKa3aTeNsIMU U
KBaJ[paTHbIE KOPHHU;

3) BBIMOJHATH TOXJIECTBEHHBIE MPEOOPA30BAHUS PAMOHATBHBIX BBIPAKEHU Ha OCHOBE IMPABHII
JEeWCTBUH HaJl MHOTOWICHAMH H aNreOpandecKuMH APo0sSMHU;

4) BBITIOJTHSATH Pa3JI0’KEHUE MHOTOUWICHOB HA MHOKHTEIIH.

Buvinyckuuk nonyuum 603mMoMCHOCHb:

1) Hay4uThCS BBIMOJHATH MHOTOIIATOBBIE TPEOOpPa30BAHUS PAIMOHAIBHBIX BBIPAKCHHI,
MIPUMEHSIS IUPOKUI Habop criocoO0B U MPUEMOB;

2) IpUMEHSTh TOKJECTBEHHBIC TPe0Opa3oBaHUsl U PEUICHHS 3a1ad M3 Pa3lIMYHBIX pa3lelioB
Kypca (Hampumep, JUIsi HaX0XKICHHsI HanOOJIbIIeT0/HAaMMEHBIIIETO 3HAYCHUS BEIPKCHHUS ).

YPABHEHUSA
Buinycknux nayuumcs:

1) pemaTte OCHOBHBIC BHBI PAllMOHATBHBIX YPAaBHEHUW C OJHOW MEPEMEHHOM, CHUCTEMBI JBYX
YpaBHEHHI C ABYMsI IEPEMEHHBIMU;

2) NOHMMAaTh YpaBHEHHE KaK BOXHEHIYI0O MATEMATUYECCKYIO MOJEIb JUIS OTIMCAHUS M U3Yy4CHUS
pa3zHOOOpa3HBIX PeaIbHBIX CUTYAIUH, PENIaTh TEKCTOBBIE 33/1a4H alIreOpandecKUM METOIOM;

3) npuMeHATh rpaduyecKre MPEACTaBICHUS UIS MCCICIOBAaHHS YpPaBHEHUH, WCCICIOBAHHS W
pEIICHHS CUCTEM YPaBHEHUH C IByMsI IEPEMEHHBIMH.

Buvinycknux nonyuum 603modcnocms:

1) oBnazeTh crenUalbHBIMU MPUEMAMH PEIICHUS] YPABHEHUH M CUCTEM YpaBHEHUH; YBEPEHHO
MPUMEHSATH armnapaT ypaBHCHHU JIJIsl PEIIeHHs] Pa3HOOOPA3HbIX 3a/la4 U3 MATEMaTHKH, CMEKHBIX
MPEIMETOB, MPAKTHKH;

2) IpUMEHSITh rpadUuecKue MPeICTaBICHUS Ul UCCICIOBAaHHS YPaBHEHUH, CUCTEM ypaBHEHUH,
coJiepkaiux OykBeHHbIE KOAPDUITUESHTHI.

HEPABEHCTBA
Buinycknux naywumcsi:

1) moHMMaTh W TPUMEHATH TEPMHUHOJOTHIO M CHUMBOJIUKY, CBSI3aHHBIE C OTHOIIEHUEM
HEPaBEHCTBA, CBOMCTBA YMCIOBHIX HEPABEHCTB;

2) pemiaTh JIMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW M UX CHUCTEMBI; peliaTh KBaJpaTHBIC
HEpaBEHCTBA C OMOPOY Ha rpaduuecKue MpeICTaBICHNUS,

3) IpUMEHSTH anmnapar HEPaBEHCTB I PEIICHHUS 3a7]au U3 pa3IMuHbIX pa3/IeioB Kypca.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCAL:

1) pasHooOpa3HBIM MpUEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IMPHMEHSTH ammapar
HEPAaBEHCTB [UIsl PEIICHUs pPa3HOOOpa3HBIX MAaTeMAaTUYECKUX 3aJad W 3a7ad M3 CMEKHBIX
MPEeIMETOB, MPAKTUKH;

2) npuMeHsTh TpaduyecKkue mpeCTaBICHHs s UCCIeOBAaHUS HEPABEHCTB, CUCTEM HEPABEHCTB,
coJiepKalux OyKBeHHbIE KOI()(DUIIMESHTHI.



OCHOBHBIE IOHATHUSA. YACJIOBBIE ® YHKIINHN
Buinycknux nayuumcs:

1) moHMMAaTh W HCIMOJIb30BaTh (PYHKIIMOHAIBHBIE MOHITUA U S3bIK (TEPMHHBI, CUMBOJIHYECKUE
0003HaYCHHS);

2) ctpouTh TpapuKH IEMEHTAPHBIX (YHKUUH; MCCIEOBATh CBOWCTBA YHMCIOBBIX (PYHKIMHA Ha
OCHOBE M3YUCHHsI TOBEICHUS MX IPa(uKoB;

3) noHUMaTh PYHKIHMIO KaK BaXKHEHUIIYI0 MATEMATUYECKYIO MOJIENb Ul ONMCAHUS MPOLIECCOB U
SIBIICHUH OKPY)KAIOLIETO MHUPA, IPUMEHATh (PYHKIIMOHAIBHBIN S3BIK JJIS1 OTIMCAHUS M HCCIIEIOBAHMUS
3aBUCUMOCTEN MEXy (PU3MUECKUMHU BETUUMHAMU.

Buinycknux nonyuum 603mModcHoCmb HAYYUMbCAL:

1) npoBOAMTH HCCIECIOBAaHUS, CBA3aHHBIC C HM3Y4YCHHEM CBOWCTB (YHKIM, B TOM YHUCIE C
HCI0JIb30BAHNEM KOMIIBIOTEPA; Ha
OCHOBE IrpaMKOB U3YUEHHBIX (QYHKIMI CTPOUTH OoJiee cI0KHbIe TpaduKu (KyCOUHO-3a/laHHBIE, C

«BBIKOJIOTBIMM) TOYKAMH U T. I1.);
2) WCHoJb30BaTh (DYHKIIMOHAIBHBIE TPEJICTABICHUS M CBOWCTBA (YHKIMH U pEIICHUS
MaTEeMaTUYECKHX 3a1a4 U3 Pa3IMYHbIX Pa3IeIoB Kypca.

YUCJIOBBIE NTOCJTEJOBATEJIBHOCTHU

Buvinyckuux nayuumes:

1) IIOHUMAaTh U HCIIOJIB30BATH S3BIK HOCHG}IOB&T@J’IBHOCTCﬁ (TepMI/IHI)I, CHUMBOJINYECCKUEC
0003HaYCHHS);

2) MpUMEHSTH (OPMYJIbI, CBA3aHHBIC C apUMETHUIECKOW M T€OMETPUYECKON MPOTPECCUSIMH, U
anmapat, c()OpPMHPOBAHHBIH TPH H3y4CHHH APYTHUX PA3JeiOB Kypca, K PEIICHUIO 3a/ad, B TOM
YHCIIe C KOHTEKCTOM U3 PEaTbHOM KU3HU.

Buinycknux nonyuum 603moxicHOCMb HAYYUMBCAL:

1) pemath KOMOMHUPOBAHHBIC 3a7a4U ¢ IPUMEHEHUEM (OPMYII N-TO YjeHA U CYyMMBI TIEPBBIX N
YICHOB apu(METUYECKOW M TEOMETPUUYECKOW TMPOTPECCHid, TPHUMEHsSS TMpPH DSTOM ammapar
YpaBHEHUH U HEPABEHCTB;

2) moHUMaTh apu(PMETUUYECKYI0O U TCOMETPHUYECKYI0 MPOTPECCHU Kak (YHKIIMHW HATypaJIbHOTO
apryMeHTa; CBA3bIBATH apU(PMETHUECKYIO IPOTPECCUIO C IMHEUHBIM POCTOM, T€OMETPUUYECKYIO — C
HKCHOHEHIIMAILHBIM POCTOM.

OIIUCATEJIBHASI CTATUCTUKA

Buinycknux nayuumcs WMCNONb30BaTh MpocCTeilline crnocoObl MPEACTaBICHUS W aHalu3a
CTaTHUCTUYECKUX JAHHBIX.

Buinycknux nonyuum 6o3mooicnocms TPUOOPECTH MEPBOHAYAIIBHBIM OMBIT OpraHU3aluu
cbopa HaHHBIX MpPU MPOBEACHUU OIpPOCa OOIIECTBEHHOTO MHEHHS, OCYLIECTBISATh WX aHAIU3,
MIPEJICTaBIIATh Pe3yNIbTaThl OMPOCca B BUIE TAOJIUIIBI, TUArPAMMBIL.

CJIYUYAMHBIE COBBITUSI U BEPOSITHOCTD

Buinycknux nayuumcs HaXOOUTh OTHOCHUTEIBHYIO YacTOTy M BEPOSTHOCTH CIy4alHOTO
COOBITHSL.

Buinycknux  nonyuum  603mModcHOCmb  TPUOOPECTH  OMBIT NPOBEACHUS  CIYYalHBIX
HKCMEPUMEHTOB, B TOM YHUCJIE€ C TOMOIIbI0 KOMIIBIOTEPHOTO MOJICTUPOBAHMS, MHTEPIPETALUU UX
pE3ynbTaTOB.

KOMBUHATOPUKA

Buinycknux nayyumcs pematb KOMOWHATOPHBIE 33Ja4d Ha HAXOXJIEHHE YHclia 00BEKTOB
I KOMOWHAIHIA.
Buinycknux  noayuum 603Mo0ocHOCmMb HAYYUTHCS HEKOTOPBHIM CHENUAIbHBIM MpUEMam

peleHst KOMOMHATOPHBIX 3a7a4.
2. COAEP)XAHME KYPCA AJITEBPBI B 7 - 9 KITIACCAX



APUOMETUKA

PanumonanbHble yncaa. Paciinpenie MHOXKECTBA HATYPAJIbHBIX YHCET 10 MHOYKECTBA
nenbslX. MHOKECTBa LIENIBIX YMCEN 10 MHOKECTBA PALlMOHAIBHBIX. PallMOHaIbHOE YNCIIO Kak
OTHOIIEHHWE M N , [I€ T — LEJN0E YUCIO0, N — HaTypajibHOE. CTENEHb C LEJIbIM I10Ka3aTeIIeM.
HeiictBurenpsHbie uncia. KBaapaTHeiili kopenb u3 uncia. Kopenb TpeTheil crenenu. 3anuch KopHen
C TIOMOUIBIO CTENICHH C IPOOHBIM Moka3zateneM. [lonaTie 06 npparmoHaaIbsHOM YHUCIIE.
HppaumoHaJIbHOCTE YMCIIa U HECOU3MEPUMOCTh CTOPOHBI M IMAarOHAJIXA KBajapara. JlecaiTuaHble
NPUOIIMKEHHUS UPPAMOHATIBHBIX YHcel. MHOXKECTBO JeHCTBUTEIBHBIX YMCEIT; IPEACTABICHNE
JEWCTBUTENBHBIX YMCe] OECKOHEYHBIMH JeCATUYHBIME Apo0siMu. CpaBHEHHE AEHCTBUTEIBHBIX
yucen. KoopnuuarHas npsmasi. M3o0pakeHue 4uces ToukaMu KOOpIMHATHOM TpsiMoid. YnciioBbie
MIPOMEXYTKH.

HN3mepenus, npudan:keHns, oueHkH. Pazmepsl 00bEKTOB OKpyXKaroliero Mmupa (ot
3JIEMEHTApHbBIX YacThll 10 BeceneHnHoil), AMUTENbHOCTh MPOLIECCOB B OKPYKAIOIIEM MUDE.
Boigenenue MHOKUTENSE — CTENEHH JIECATH B 3anMcH yucia. [[pubnmkénHoe 3HaueHNE BETNYMHBI,
TOYHOCTH Npubxenus. [Ipuknaka u oleHka pe3ynbTaToB BEIYUCICHHH.

AJITEBPA

Auaredpanyeckne BbIpaskeHHsl. byKBeHHbIE BBIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMH).
UucnoBoe 3HaueHNe OyKBEHHOT0 BhIpaxkeHUs. JlomycTuMble 3HaueHUs epeMeHHbIX. [locTaHoBKa
BBIpa)KEHUI BMECTO nepeMeHHbIX. [IpeoOpa3zoBaHrie OyKBEHHBIX BBIPA)KEHHUI Ha OCHOBE CBOMCTB
apudmernueckux neiicrsuil. PaBeHcTBO OykBeHHBIX BhIpaskeHUU. ToxaecTtBo. CTeneHs ¢
HaTypaJbHBIM ITOKa3aTeseM U €€ cBoicTBa. OJTHOWIEHBI U MHOTOWIEeHbl. CTENEHb MHOTOUICHA.
CrnoxeHnue, BBIUNTaHNE, YMHOKEHHE MHOTOUIEHOB. DOpMYIbl COKPAIIEHHOTO YMHOKEHHUS:
KBaJIpaT CyMMBI U KBajpat pazHocTu. Popmyra pasHOCTH KBaapaToB. [IpeoOpa3oBaHue 11e10r0
BBIPAXEHUsSI B MHOTOWIEH. Pa3nokeHne MHOTOUYJIEHOB HA MHOKUATEIU. MHOIOUYJIEHBI C OJHOU
nepemeHHOM. Kopenb MHOTOUNIEHA. KBaipaTHBIN TPEXUIIEH; pa3ioKeHUE KBAPaTHOTO TPEXWICHA
Ha MHOXKUTENH. Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit apoou. CiioxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJIeHHe anredpandyeckux Apooeii. CTeneHsp ¢ elbIM oKa3aTeaeM U eé
cBoiicTBa. PaninoHanbHble BhIpayKeHUS U X MpeoOpa3zoBaHus. J[oka3aTenbCTBO TOKIECCTB.
KBanparubie kopau. CBoicTBa apudMeTHYecKiX KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K
peoOpa30BaHUIO YUCIOBBIX BIPAXXKEHUI U BEIYUCICHUSIM.

YpaBHeHusi. YpaBHeHHE ¢ 0JJHOM niepeMeHHo#. KopeHb ypaBHeHus. CBOMCTBA YHCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD ypaBHeHUH. JIuneitHoe ypaBHenue. KBagpaTHoe ypaBHeHue: hopmyna
KOpHEHN KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHUN, CBOAAIIMXCA K JIMHEHHBIM
1 KBaJipaTHBIM. [Ipumepsl peleHus ypaBHeHUI TpeTbel u 4eTBEPTON cTeneHeil. Permenue qpo6Ho-
palMOHAIBHBIX YPAaBHEHUM. YpaBHEHHE C IBYMs [TIepeMEHHbIMU. JINHEIHOE ypaBHEHUE C IBYMs
MIEPEMEHHBIMU, IPUMEPBI PELICHUs] YPABHEHUH B LIEbIX yKciax. CucreMa ypaBHEHUM ¢ ABYyMsI
nepeMeHHbIMU. PaBHOCUIIBHOCTH ccTeM. CHUCTEMBI IBYX JINHEUHBIX YPaBHEHUM C IByMs
IIEPEMEHHBIMU; PELICHNE NTOACTAHOBKOM M cioxkeHueM. [Ipumepsl pereHns cucTeM HETUHENHBIX
ypaBHEHUH C IByMs NepeMeHHbIMU. Perienne TeKCTOBBIX 3a/1a4 anredpanyeckuM CrocoooMm.
JlexkapToBbI KOOPAWHATHI Ha TUIOCKOCTH. ['padudeckast MHTepIpeTaus ypaBHEHH C TBYMSI
nepeMeHHbIMU. ['paduk MTuHENHHOTO ypaBHEHUS ¢ ABYMS IEPEMEHHBIMU; YTII0BOM Kod(hduiineHt
MPSIMOIA; YCIIOBUE MApAILIEIBHOCTH MPSAMBIX. ['paduiku mpoCcTeHIMX HEMUHEHHBIX YpaBHEHUN:
napabosa, runep0oia, OKpy>KHOCTb. I'padudeckas nHTepnpeTanys CUCTEM YpaBHEHHUH ¢ ABYMS
IIEPEMEHHBIMHU.



HepaBencrsa. UncinoBble HEpaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM ITEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JInHElHbIE HEPABEHCTBA C OJHOM niepeMeHHoW. KBagparHsie
HepaBeHcTBa. CHCTEMbI HEPABEHCTB C OJIHOM MEPEMEHHOM.

®YHKINU

OcHoBHbIEe MOHATHSA. 3aBUCUMOCTH MeX Ty BenuunHamu. [lorstue Gynkiuu. O6mactsb
OTIpe/IeNIeHUs] © MHOXKECTBO 3HaueHui pyHkunu. CriocoOsl 3ananus pynkuuu. ['paduk pyHkumm.
CaoiicTBa (hyHKIMi, UX oTOOpakeHne Ha rpaduke. [Ipumepsl rpadukoB 3aBUCHIMOCTEH,
OTPAKAIOIINX PEAIBHBIE IIPOLIECCHI.

YucaoBble pyHknun. OyHKINHT, OMUCHIBAIOIINE MPAMYIO U 00OpaTHYIO
MIPONOPIMOHATIFHBIE 3aBUCHMOCTH, MX rpaduku u cBoricTBa. JInneitnas Gynkuus, e€ rpaduk u
cBoiictBa. KBagpatuunas ¢yHkmus, e€ rpaduk u cBoiictBa. CTeneHHble QYHKUINU C HATYpaIbHBIMU
nokaszatensiMu 2 u 3, ux rpaduku u cBoicTBa. Ynciaossie nmocaeaoBarenbHocTu. [lonsTue
YHCIIOBOM MOCJIE0BATENbHOCTU. 3aJJaHHE MTOCIIEI0BATEIbHOCTH PEKYPPEHTHOM popMyioi u
¢dbopmyioit n-ro wieHa. ApupmeTrdeckas U reoMerpuueckas nporpeccuu. @opmyIibl n-ro 4ieHa
apudmMeTnyecKoil 1 reoMeTpUUECKO Mporpeccuii, CyMMbI MEPBBIX N-X 4jaeHOB. M300pakenue
YJIEHOB apU(PMETUYECKON U T€OMETPUUYECKOM Mporpeccuii TOUKaMyu KOOPJMHATHOM TIIOCKOCTH.
JIMHENHBIN ¥ 3KCIOHEHIUAIBHBINA POCT. CII0)KHBIE ITPOLICHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucaresbHas craTucTuKA. [Ipeacrapnenue 1aHHBIX B BUAE TaONUL, AUArpPaMM,
rpadukoB. CiyyaitHast ©3MeHYMBOCTh. CTaTUCTHUECKUE XapaKTEPUCTUKHU Ha0opa JAHHBIX: Cpe/iHee
apu¢meTHyecKoe, MeInaHa, HauOoJblllee U HaMEHbIlIee 3HaueHus, pasmax. [IpencraBienue o
BBIOOPOYHOM HCCIIEI0OBAaHHH.

Cuayuaiinble cOOBITHSI M BEPOATHOCTD. [loHsATHE O ClTydaliHOM OMBITE U CIIy4allHOM
coOpITHH. YacToTa CirydaifHOTO COOBITHS. CTaTHCTHUECKHH TOIX0 T K TIOHSTHIO BEPOSITHOCTH.
BeposTHOCTH TPOTUBOTIONIOKHBIX COOBITHI. He3aBucuMbie COOBITHS. Y MHOKEHHUE BEPOSITHOCTEH.
JlocToBepHbIE U HEBO3MOXHBIE COOBITHS. PaBHOBO3MOXKHOCTH coObITHI. Kitaccuueckoe
OIIPEEIICHUE BEPOSTHOCTH.

KomOunaropuka. Perienue KoMOMHATOPHBIX 337a4 1epeObopOM BapHaHTOB.
Komb6unaTopHoe npasuiio ymMHoxeHus. [lepectaHoBkU U pakTopua.

JIOTHKA U MHOXXECTBA

TeopeTnko-MHOKeCTBEHHbIE NOHATHA. MHOKECTBO, 2JIEMEHT MHOKECTBA. 3aJaHUE
MHO>KECTB [IEPEUNCIIEHUEM NIEMEHTOB, XapaKTEPUCTUUYECKUM CBOKHCTBOM. CTaHIapTHBIE
0003HaueHMsI YMCIOBBIX MHOXKECTB. [lycToe MHOXECTBO U ero o0o3HaueHue. [loaMHokecTBoO.
OObennHeHNe U epeceyeHne MHOXKECTB, Pa3HOCTh MHOXKECTB. MIuTrocTpalys OTHOLICHUN MEXKITY
MHO>KECTBAMH C TIOMOILBIO MarpaMm Oiinepa — BeHHa.

DJ1eMeHThI Joruku. ITonsarue o PaBHOCHUJIBHOCTH, CJICIOBAHUU, YHOTpe6HeHI/Ie
JIOTUYCCKHUX CBA3OK €CJIN ..., TO ..., B TOM U TOJIbKO B TOM CJIy4dac, JJIOTHYCCKUC CBA3KU U, UJIU.

3.
4. TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

Ne TemaTnuyeckue pasjesl Koa-Bo KonTpoJbHbie u

w/n 4acoB ANATHOCTHYECKHe
MEepOoNnpUsITHS

2 BripaskeHus, TOXKAeCTBa, ypaBHEHUS 26 2

3 OyHKIMH 17 1

4 CreneHsp ¢ HaTypaJIbHBIM [TOKA3aTENEM 18 1




5) MHorouseHsl 21 1
6 DopMyIIbl COKPAIEHHOTO YMHOKEHUS 12 1
[IpeoOpa3oBanme 11E710T0 BEIPAKEHUS B MHOTOUICH 9 1
7 CurcreMbl JTUHENHBIX YPaBHEHUM. 16 1
8 IToBTOpeHue Kypca 7 kiacca 7 1
Hroro 140 11
TEMATHYECKOE IIJNIAHUPOBAHHE 8 KJIACC
Ne TemaTuueckune paszenl Koxa-Bo KoHTposibHbIE
n/n 4acoB MepOonpUsITUsI
1 | IoBropenue 2 1
2 PannonanpHble 1po0Ou 23 1
2 KBanparnblie kopHH 19 1
3 KBanparublie ypaBHeHUs 21 1
4 Hepasenctpa 20 1
5 CreneHp ¢ ULEJIbBIM TMOKa3aTeaeM. IEMEHTBI 11 1
CTaTHCTUKH
6 [ToBTOpEHME 9 1
NUTOTO 105 7
TEMATHYECKOE IIJNIAHUPOBAHMHME 9 KJIACC
Ne TemaTuueckue pasaejbl KoJu-Bo KonTposbHble u
m\n 4acoB JIMATHOCTHYECKHE
MEepONnpHUsITHS
1. | KBagpatuunas GhyHKIUA 22 2
2. | YpaBHEeHUSs U HEPABEHCTBA C OJHOU MePEMEHHOMN 14 1
3. | YpaBHEeHUS U HEPABEHCTBA C IBYMS NIEPEMEHHBIMHU 17 1
4. | Apudmernyeckas ¥ TeOMETpUIECKas MPOrPECCUH 15 1
5. DIeMEHTHI KOMOWHATOPUKH u TEOPUH 13 1
BEPOSITHOCTEH
6. | IloBropeHue 21 1
Hroro 102 7

AJAIITUPOBAHHAS PABOYAS ITPOT'PAMMA
IO TEOMETPHUMU JIA 7-9 KJIACCOB
AnantupoBaHHas ~ paboyass IporpaMma IO TE€OMETPUM  COCTaBJIeHa Ha  OCHOBE
@dyHIaMEHTaJIBHOTO sJpa CoJepXkKaHus oOLero oOpa3oBaHMs, Ha OCHOBE COOpHHMKA paboumx
nporpamm Juist o0meoOpa3oBaTeNbHbIX yupexaeHuid «'eomerpus» 7-9 KJI. OCHOBHOIO 0OIIEero
oOpa3oBanus noj penaxiuei T.A.BypMUCTpOBOI U MPUMEPHOTO TEMATHYECKOTO IJIAHUPOBAHUS TI0
YMK JI.C.AtanacsiHa u gp. MWzparensctBo «lIpocBemenue», 2014 U coOTBETCTBYET



TpeOoBaHusAMH DeepaabHOrO TOCYIAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO
obmiero oopazoBanus (GI'OC O0O0).

|. Ilnannpyemble pe3yIbTAThHI OCBOCHHS FreOMeTpHH B 7-9 Kjaccax.

AnantupoBaHHas paboyas mnporpamma «leomeTpus» pazpaboTaHa ¢ y4eToM OOIIHMX
o0pa3oBaTeNbHBIX MOTpPeOHOCTEH OOyJaromuxcs C 3aIepKKOM NCHXHYECKOTO  Pa3BUTHUS.
Obyuaromuecs ¢ 3[IP — »3T0 neTw, uMerollee HEJOCTaTKU B IICMXOJIOTMYECKOM Ppa3BUTHH,
noarBepkaeHubie  [IMIIK w  mpemsTcTByronue TONydeHHIO oOOpa3oBaHHS 0e3  co3maHUs
CIELMAJIbHBIX YCIOBHA.

Kareropus oOyuatomuxcsi ¢ 3[1P — HauGonee MHOrOYMCIIEHHAs Cpea JETe ¢ OrpaHUYEHHBIMU
BO3MOXHOCTAMU 3/10poBbs (OB3) 1 HeogHOpOAHAS IO COCTaBy rpymma mKoIbHUKOB. K kaTteropuu
oOyuarouuxcs ¢ 3aep>KKOH MCUXUYECKOr0 pa3BUTUSL OTHOCATCS 00yUaroluecs, UCIbITHIBAIOIINE B
CHIIy pPa3IMYHBIX OWOJIOTMYECKUX W COLMAIbHBIX HPUYUH CTOMKHE 3aTPYyIHEHUS B YCBOCHUH
00pa30BaTeNIbHBIX IPOrPaMM IIPU OTCYTCTBHM BBIPa’KEHHBIX HApYILIEHUN UHTEIJIEKTa.

['oTtoBHOCTE K wu3ydeHHIo mpeaMmera «l'eoMeTpus» B OCHOBHOM IIKOJE MPEAyCMaTpUBAET
dbopmupoBaHue y oO0ydaromuxcsi 00IIeydeOHBIX YMEHUNW U HABBIKOB, YHUBEPCAJIBHBIX CIOCOOOB
JEeSITeIbHOCTH U KIIFOUEBBIX KOMIIETEHIIUH.

[Ipu 3anepkke NCUXUYECKOTO pa3BUTHSA (POPMHUPOBAHUE MPEIMETHBIX 3HAHWM, YMEHHUH, HaBBIKOB
3aTpyJHEHO B pe3ysbTaTe:

1. HU3KON pabOTOCIOCOOHOCTH B COYETAHWU C MOHMKEHHOM MO3HABATENIbHON aKTHBHOCTHIO, 3TO
MIPUBOJIUT K TOMY, YTO IMOJy4aeMble 3HaHUS, HEJOCTATOYHO 3aKpEIUICHbI, HE CBSI3aHbl B CUCTEMBI,
OUY€Hb OBICTPO TEPSAIOTCH;

2. KpaiilHe MeUIEeHHOTO ()OPMHMPOBAHUS HABBIKOB. JlJIs1 MX 3aKpeIuieHus: TpeOyeTcss MHOTOKpaTHbIE
YIPaXHEHUs, YKa3aHUsA, HATOMUHAHHUS,

3. cmabo YCBOEHHBIX pa3lIeJIOB IPOrpaMMbl, KOTOPbIC TPEOYIOT 3HAYMTEIbHOW YMCTBEHHOM
aKTUBHOCTH (YCTaHOBJICHHE PA3JIMYHBIX 3aBUCUMOCTEN);

4. MEXaHMYECKOrO 3allOMHHAHUs OTHCIBHBIX IIPABWI, IIOJIOKEHMUH, 3aKOHOB, KOTOPBIE HE
IPUMEHSIOTCSI B CaMOCTOATENBbHOM paboTe, HE CBA3BIBAIOTCS C IOCIEIYIOUIMM MaTepHajoM,
HEJO0CTAaTOYHO 3aKPEIUIAIOTCS;

5. OTCYTCTBMS BaJieHUs] YMCTBEHHBIMU ACHUCTBUAMM U ONEpalUsiMH: 0000IIeHnEM, OTBIICYEHUEM,
CPaBHEHHEM, B IIPOLIECCE YCBOEHUS 3HAHNUN HEAOCTATOYHO OIUPAIOTCSA HAa UMEIOLIUICS )KU3HEHHBIN
OIIBIT, 3aTPYJHSIOTCSI 0000LUTH paHee CPOPMUPOBAHHBIE IPE/ICTABIICHUS;

6. IOMYIIEHHBIX HEI0OYETOB IIPU BBIIIOJHEHUU NMUCBbMEHHBIX paboT (IPOIyCK MOCIEeI0BaTEIbHOCTH
NEeWCTBUHM, MPOIYCK 3BEHbEB 3aJaHMN, OECUMCIECHHBIE MCIPaBIECHUS, OOJBLIOE KOJMYECTBO
HEUCIIPABJICHHBIX OIIMOO0K);

7. HeOpexkHOro o(opMiIeHHs: pabOThl, HE COOTBETCTBYIOLIET0 TPEOOBAHUSM.

OcHOBY A coAEp)KaHUS aJalTUPOBAaHHOM palbouel mnporpammbsl «l'€OMETpHs» COCTaBISIOT
IICUXOJIOTO-UIAKTUYECKUE MPUHIUITBI KOPPEKIIMOHHO-PA3BUBAIOILEI0 00YUYEHUs], 2 UMEHHO:

e BBEJCHHE B COJAEP)KAHUE IO NPEAMETY JONOIHUTEIbHBIX TEM, KOTOPBIE IIPEIyCMAaTPUBAIOT
BOCIIOJIHEHUE MPOOENOB MpPEAIIeCTBYIOUIEr0 pa3BUTHs, (HOpMUPOBaAHME TOTOBHOCTU K
BOCHPHUATHIO HanboJIee CI0KHOTO IPOrpaMMHOTO MaTepHaa;

e HCHOJb30BaHHWE METOJOB U NPUEMOB OOYYEHHUS C OpHEHTalMed Ha «30HYy Onmkauiiero
pa3BUTHs» OOYYaroOLIerocsi, CO3JAaHUWE ONTHUMAIbHBIX YCIOBUH JJs pealu3alud  €ero
MIOTEHIIMAIBHBIX BO3MOKHOCTEH;

e  OCYILECTBJIIEHHE KOPPEKIIMOHHON HaNpaBJIEHHOCTH Y4eOHO-BOCIHUTATEIBHOIO IIpoliecca,
oOecreymnBaroIlero peleHne 3afady  oOIIero pas3BUTHS, BOCHUTAHHUA U KOPPEKLIHHU
MO3HABATENbHON JEATENbHOCTH M peud OO0y4aromierocs, MpeojoseHUue WHAWBUIYaTbHBIX
HEJ0CTAaTKOB Pa3BUTUS;

e ONpeeNeHHEe ONTHUMAJIBHOTO COJIEpXKaHUi Y4eOHOro Marepuaisa Hu ero otbop B
COOTBETCTBUU C ITOCTaBJICHHBIMU 3a/1a4aMH.
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AnantupoBanHas pabouas mnporpamma «l'eomeTpus» BKIOUAaeT B ceOs IeNMM W 3a7aduu
KOPPEKIIMOHHOU paboThI:

CoBepIlIeHCTBOBAHNE JBUKEHUU M CEHCOMOTOPHOTO PAa3BUTHUS: Pa3BUTHE APTUKYISIITUOHHOMN
MOTOPHKH; Pa3BUTUE HABBIKOB KaJUTUTpadUu.

Koppexkuust oTaenbHbIX CTOPOH MCUXUYECKON JIeATEIbHOCTH:

0 Pa3BUTHE 3PUTEIHLHOTO BOCIPUSITHS U y3HABAHUS,

o Ppa3BUTHUE 3PUTEIHHOMN NMaMsATH U BHUMAHMS;

o0 Ppa3BUTHUE MPOCTPAHCTBEHHBIX MPEJICTABICHUN M OPUEHTAIMHU; PA3BUTUE CIYXOBOTO
BHUMAHUS U TIAMSITH.

Pa3BuTre OCHOBHBIX MBICIUTEIbHBIX ONEPALIUI:

o (opmHupOBaHNE HABBIKOB COOTHOCHTEIHLHOTO aHAJIH3A;

o Ppa3BUTHE HAaBBIKOB TPYINIUPOBKH © Kilaccupukanuu (Ha Oa3ze OBIAJACHUS
OCHOBHBIMH POJIOBBIMH MTOHSATHSIMH);

o ¢opMHUpOBaHHE YMEHHS paboTaTh IO CIOBECHOW M MHUCHbMEHHOW HWHCTPYKIIHH,
aNropuT™My; — (QOopMHpOBaHHE YMEHHUS IUIAHUPOBATH CBOIO JIEATEIHLHOCTh; —
pa3BUTHE KOMOMHATOPHBIX CIOCOOHOCTEN.

PazButHe pa3znmuyHbIX BUIOB MBIIILICHHUS:

o Ppa3BUTHE HATJISAAHO-OOPa3HOTO MBIIIJICHUS;

o0 Ppa3BUTHE CIIOBECHO-JIOTUYECKOTO MBIIUICHUS (YMEHHE BHUAECTh W YyCTaHABIUBATh
JIOTUYECKHE CBSI3M MEXK]Ty MIPEMETAMHU, SBIICHUSIMH W COOBITUSIMHU).

PasButne peun, BinasieHHe TEXHUKOW PEYUH.

Koppekuust "HIUBUAYaIbHBIX TPOOETIOB B 3HAHUSIX.

AnantupoBanHas pabGodas mnporpamma «l'eomerpusi» mnpemycMmarpuBaeT audPepeHITHAIIIO
o0pa3oBaTeIbHOTO MaTepuaia, TO eCTh OTOOp METOJIOB, CPEJCTB, IPUEMOB, 3aJJaHUM, YIPaKHEHHIH,
COOTBETCTBYIOIIUX YPOBHIO TICUXO(HU3WYECKOTO pAa3BUTUS, Ha TMPAKTUKE OOECIeUnBAIOIINX
yCBOEHHE oOOydJaronmuMucs oOpa3oBaTeiabHOTO Matepuana. JuddepeHnuanus mporpaMMHOTO
Marepuaiga COOTHOCUTCA ¢ auddepeHnnanmet Kareropur 0O0y4arOmUXCS B COOTBETCTBHH CO
CTETEHbIO BBIPAKEHHOCTH, XapaKTepOM, CTPYKTYpOW HapyIIeHHs MCUXUYECKOTO pa3BuTus. s
obecrnevyeHns CHCTEMHOTO YCBOCHUS 3HAHUM TT0 MPEeIMETY OCYIIECTBIISIETCS:

yCcUJIEHUE MPAKTUYECKOM HAMPaBICHHOCTH U3y4aeMOro MaTepuarna;

BbIJIEJICHHE CYIIHOCTHBIX MPU3HAKOB N3YUaeMBbIX SIBJICHUII;

OTIOpa Ha )KM3HEHHBIN OTBIT peOCHKA,

ornopa Ha 0OBEKTUBHBIE BHYTPEHHUE CBSI3U B COJCPYKAHUU U3Y4aeMOT0O MaTepuasia B
pamKax npeamMera,

o cobOmoneHrue HEOoOXOJUMOCTH U JIOCTaTOYHOCTH TIPU  OMNpeleeHUH o0bema
U3y4aeMoro MaTepuana;
aKTUBU3AIIMS I03HABATEIBHON AEATEIbHOCTH 00yJaroXcs,

(hopMHpOBaHHE IIKOJIBHO-3HAYUMBIX (YHKIUI, HEOOXOJUMBIX sl PEIICHUS
yueOHBIX 3a/1a4
Cogep:xaHue MporpamMMbl HampaBlieHO Ha ocBoeHue yvamumucs ¢ 3[IP 6a30BbIX 3HaHUN U
dbopmupoBaHre 0a30BBIX KOMIIETEHTHOCTEW, YTO COOTBETCTBYET OCHOBHOM 00pa3zoBaTeNbHOI
MpOrpaMMe OCHOBHOTO 0O0IIero 00pa3oBaHusl.
N3yuenue npeameTa HapaBIeHO HA JOCTHKEHHE CIEAYIOINX LEeei:

o OBIAJICHHE CHUCTEMOI MaTeMaTHYECKUX 3HAHUW M YMEHMH, HEOOXOAUMBIX JJISi IPUMEHEHHS
B TMPAKTUYECKOW JEATENbHOCTH, W3YYEHHS CMEXKHBIX JUCHUIUIMH, MPOJOJHKCHHUS
oOpa3oBaHus;

o HHTEJUIEKTyallbHOE pa3BUTHE, (POPMUPOBAHHUE KAYECTB JIMYHOCTU, HEOOXOIUMBIX YEIOBEKY
JUIS TIOJIHOIICHHOW JKM3HHM B COBPEMEHHOM OOIIECTBE: SCHOCTh M TOYHOCTH MBICIH,
KPUTUYHOCTh MBIIUICHUS, UHTYUIIUS, JOTHYECKOE MBIIIJICHUE, SIIEMEHTHI allTOPUTMHUYECKOM
KYJIBTYPBI, IPOCTPAHCTBEHHBIX MPEACTABIEHUHN, CTIOCOOHOCTH K MPEOIOJICHHUIO TPYTHOCTEH;

o (opmupoBanue mpencTaBieHU 00 HIEAX M METOJAaX MATEMATHKH KaK YHHBEPCaIbHOTO
SI3bIKA HAYKU U TEXHUKHU, CPEJICTBA MOJCIMPOBAHUS SIBJIICHUH U MPOIIECCOB;

o O

O

11



o BOCIHUTaHHE KYJIbTYypbl JUYHOCTH, OTHOLICHHWS K MaTreMaTHKe Kak K 4YacTu
00I11eYeNIOBeYeCKOW KYJAbTYPbl, IOHHMMAaHUWE 3HAYMMOCTH MAaTEMaTWKH Uil HaydHO-
TEXHUYECKOTO IIPOIpecca;

o TpuoOpeTeHre KOHKPETHBIX 3HAHWN O MPOCTPAHCTBE U MPAKTHYECKH 3HAYUMBIX YMEHHH,
(dopmMupoBaHHe S3bIKA OMUCAHHS OOBEKTOB OKPYXKAIOIIETO0 MHpa, Ui Pa3BUTHUSA
MPOCTPAHCTBEHHOTO BOOOpP&KEHUS W HMHTYUIIMH, MaTeMaTHYECKOW KyIbTYpbHl, [UIs
ACTETUYECKOTO BOCHUTaHMUs oOydaromuxcsi. M3ydeHue reomMeTpuum BHOCUT BKJIaJ B
pa3BUTHE JJOTMYECKOTO MBIIUICHHS, B (JOPMHUPOBAHUE TIOHATHS JOKA3aTEIbCTRA.

AnantupoBaHHas pabodas MporpaMMa IO3BOJSET JOOWMBATHCS CIEAYIOMIMX pPE3YJIbTaTOB
OCBOCHHS 00pa30BaTEIILHOM MPOrpaMMbl OCHOBHOT'O 00IIIero 00pa30BaHU:

JUYHOCMHbLE:

1) ¢opmupoBaHue OTBETCTBEHHOTO OTHOLIEHHS K YUYEHHUIO, TOTOBHOCTHM M CHOCOOHOCTH
00yJarommMxcsi K CaMOPa3BUTHIO M CaMOOOpa30BaHHIO HAa OCHOBE MOTHUBAIIMU K OOYYCHHIO M
MO3HAHUIO, BBIOOpPY JaibHellIero oOpa3oBaHHs Ha 0a3e OPUEHTUPOBKM B MHpE mpodeccuil u
podeccunoHalIbHBIX IpENOYTEHUH, OCO3HAHHOMY MOCTPOCHUIO WH/IMBHTyaJTbHOM
00pa30BaTeNIbHON TPACKTOPUH C YUETOM YCTOWUYUBBIX IO3HABATEIIbHBIX HHTEPECOB;

2) ¢opMupoBaHHE IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHON MPAKTHKH,

3) dopMupoBaHUE KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIEHHWH W COTPYIAHHYECTBE CO
CBEPCTHUKAMH, CTapIIUMH ¥ MJIQIANIUMH B 00pa30BaTEIbHOM, OOIIECTBEHHO TIOJIE3HOM,
yueOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U JPYTrUX BUAAX IESTEIbHOCTH;

4) yMmeHue SCHO, TOYHO, I'PaMOTHO H3jaraThb CBOM MBICIM B YCTHOW W TNHCBMEHHOH peuw,
MOHUMATh CMBICII TTOCTABICHHOHN 3aJa4d, BBICTpAUBATh apryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBHI;

5) KpUTHYHOCTH MBIIUICHHS, YMEHUE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUA,
OTJINYATh TMIOTE3Y OT (aKTa;

6) KpeaTMBHOCTb MBILIUICHUS, WHULMATUBY, HAXOJAYUBOCTb, AKTUBHOCTb MPHU pPELICHUU
reOMEeTPUYECKUX 33/1a4;

7) yMeHuEe KOHTPOJIUPOBATh MPOIIECC U PE3yabTAT YUeOHONH MaTeMaTHYECKON JACITEIbHOCTH,

8) cocoOGHOCTh K AMOIMOHATBHOMY BOCIPHUATHIO MAaTEMaTHYECKMX OOBEKTOB, 3aJa4, PelIeHUH,
paccyxJIeHUI;

MemanpeomenHuuple:

1) yMeHHe caMOCTOSATEIbHO IJIAHUPOBAThH aJIbTEPHATUBHBIC MMYTH AOCTUKEHHUS 1ieJiel, 0CO3HAHHO
BBIOMpaTh Hanboee A3PPHEeKTUBHBIE CIIOCOOBI PEIICHHs YICOHBIX M MO3HABATEIBHBIX 33744,

2) yMeHHE OCYLIECTBJISATh KOHTPOJb IO PE3ylbTaTy U IO crnocolOy AeWCTBUS Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHUS 1 BHOCUTh HEOOXOIUMbIE KOPPEKTUBHI;

3) yMmMeHHE aJIeKBaTHO OIIEHUBATh MPAaBUIBHOCTh WM OLIMOOYHOCTH BBIMOJIHEHUS Y4eOHOM
3a/aun, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

4) O0CO3HAaHHOE BIAJICHUE JIOTMYECKUMH JICHCTBUSMU OMpEICNICHUs] MOHATHH, 0000IIeHus,
YCTAHOBJICHHS aHAJOTHM, KIacCH(PHUKAIMM HAa OCHOBE CaMOCTOSTEIBHOTO BHIOOpAa OCHOBAaHHWHA U
KPUTEPUEB, YCTAHOBJICHHS POJIOBUAOBHIX CBS3EH;

5) yMeHue ycTaHaBIUBaTh MPUYMHHO-CIEICTBEHHBIE CBSA3M, CTPOMUThH JIOTMUYECKOE pacCyKAEHue,
YMO3aKJIt04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTHUN) U BBIBOJIbI;

6) yMeHue cozgaBaTh, NPUMEHATh W MPeoOpa3oOBbIBaTh 3HAKOBOCHMBOJIUYECKUE CPE/ICTBA,
MOJIENTU M CXEMBI IS PelIeHus y4eOHBIX U MO3HABATENbHBIX 3a/a4;

7) yMeHHEe OpraHU30BbIBaTh y4€OHOE COTPYIHHUUYECTBO U COBMECTHYIO JAEATENbHOCTh C yUUTEIEM
U CBEPCTHUKAMHU: OIPENEIIATh LeNU, PacupeaesaTh GYHKIUU U PO YYACTHUKOB, OOIIHE CIIOCOOBI
paloTbl; yMeHHe paboTaTh B TpyIIle: HaXOJAUTh oOIIee pelieHHe M pas3pemaTh KOH(IMKTHI Ha
OCHOBE COTJIACOBAaHUS MO3MLMH W y4€Ta MHTEPEcOB; CIylaTh NapTHEpa; (OPMYIHUPOBATH,
apryMeHTHPOBATh U OTCTAaUBATh CBOE MHEHHE;

8) dopmupoBaHue U pa3BUTHE y4eOHOM M OOIIENO0JIb30BATENBCKOW KOMIIETEHTHOCTH B OOJIAaCTH
WCIO0JIb30BaHUs UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (MKT-komneTenTHOCTH);
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9) popmupoBaHHe EPBOHAYATBHBIX MPEICTABICHUN 00 UACSIX U O METOJaX MaTeMaTUKU Kak 00
YHHUBEPCAIbHOM $I3bIKE HAYKH M TEXHUKH, O CPEJCTBE MOJEIIMPOBAHNUS ABJIEHUHN U ITPOLIECCOB;

10) ymeHue BUAETH MAaTEMaTHYECKYIO 33Jadyy B KOHTEKCTE MPOOJEMHOW CUTyallMd B JIPYrHX
JUCLMIUIMHAX, B OKPY)KAIOIIEH XKU3HU;

11) ymeHue HaxOOWTh B pa3IMYHBIX MCTOYHHKAX HH(POPMALNIO, HEOOXOIUMYIO Ul PELICHHS
MaTeMaTU4YEeCKUX TpOOJIeM, W MPEICTaBIATh €€ B MOHATHOW (opMme; MPUHUMATH PEHICHHE B
YCIIOBUSX HETIOJIHON U U30BITOYHOM, TOUHON U BEPOATHOCTHOM HH(OpMaLny;

12) ymeHue NoHUMaTh MU MCHOJIb30BAaTh MATEMAaTHYECKHE CPEJCTBA HAIVISIIHOCTH (PUCYHKH,
YepTEeXkH, CXEMBI U JIP.) Ul WIUIIOCTPALIUM, HHTEPIIPETALIMH, apTyMEHTALUY;

13) yMeHue BBIIBUTATH THIIOTE3BI IPH PEIICHUH YI€OHBIX 33/1a4 ¥ IOHUMATh HEOOXOIMMOCTh MX
IIPOBEPKH;

14) yMeHue UPUMEHSTb WHIYKTHBHBIE U JEIYKTUBHBIE CIOCOOBI pacCyXJE€HUN, BUJIETbH
pa3IMyYHbIE CTPATETUU PELICHUS 3a/1a4;

15) noHMMaHHME CYIIHOCTH QJrOPUTMHYECKUX TMpEeJNUCcaHuii M yMEHHEe JeWCTBOBAaThH B
COOTBETCTBUU C MPEAJIOKEHHBIM aITOPUTMOM;

16) yMeHHe caMOCTOSTENbHO CTaBUTH LIEIH, BHIOMpATh M CO3JaBaTh aJTOPUTMbI AJIS PELIECHUS
y4eOHBIX MaTeMaTUYECKUX MPOOIeM;

17) ymeHHe IUIaHUPOBAaTh M OCYLIECTBISATH JAESITEIBbHOCTb, HANPaBICHHYIO Ha pelIeHHE 3a7ad
HCCIIEIOBATENIbCKOTO XapaKTepa;

npeomemmole:

1) omnaneHue O0a30BbIM MOHSATHHHBIM ammapaToM IO OCHOBHBIM pa3feflaM COJepXKaHUs;
npescTaBieHe 00 OCHOBHBIX M3y4aeMbIX MOHATHAX (YMCIO, TeoMeTpudeckas (urypa, BEKTOp,
KOOpPJMHAThl) KaK BaKHEMIIMX MaTEeMaTHYECKHX MOJENSAX, MO3BOJIIOIIUX OMUCHIBATh U U3y4daTh
pealIbHBIE MPOLIECCHI U SIBJICHUS;

2) yMeHHme paboTaTh C TeOMETPHYECKHUM TEKCTOM (aHAJIM3WPOBATh, M3BJIEKATh HEOOXOIUMYIO
MHGOpPMAIHIO), TOYHO M TPAMOTHO BBIPA’KaThb CBOM MBICIM B YCTHOW M INUCBMEHHOM peun ¢
IIPUMEHEHUEM MAaTEMaTU4YECKOW TEPMHUHOJIOTUU M CHUMBOJIMKH, HCIOJIB30BATH PA3JIUYHBIC SI3BIKA
MaTeMaTUKH, [POBOAUTh  KJIACCHU(PUKALMU, JIOTHYECKHE OOOCHOBaHMS, J0Ka3aTelbCTBa
MaTEeMaTUYECKUX YTBEP)KICHUMN;

3) oBnasieHNe HAaBbIKAMU YCTHBIX, TMCbMEHHBIX, MHCTPYMEHTAJIbHbBIX BIUYUCICHHH;

4) oBiaziecHue reOMETPUUYECKUM S3bIKOM, YMEHHE MCII0JIb30BaTh €ro Ul ONMMCAaHMs MPEIMETOB
OKpYXKAoILEro MUpa, pa3BUTUE MIPOCTPAHCTBEHHBIX MPEICTABICHUN U N300pa3UTEIbHBIX YMEHUH,
IpUOOpETEeHNE HaBBIKOB F€OMETPUUECKUX IOCTPOCHUH;

5) ycBoeHHE CHCTEMaTMYECKMX 3HAaHUH O IUIOCKMX (Urypax M HX CBOWCTBAX, a TaKke Ha
HarLIJHOM YPOBHE — O TIPOCTEHIIMX IPOCTPAHCTBCHHBIX TEJAaX, YMEHHE IPUMEHATH
CUCTEMATUUYECKUE 3HAHUS O HUX JUISl PELICHUS TEOMETPUUECKUX U ITPAKTUYECKUX 3aa4;

6) yMeHHE U3MEpATh JUIMHBl OTPE3KOB, BEJIMYMHBI YIJIOB, HCHOJb30BaTh (OPMYIbl IS
HaXO0KJCHUS IEPUMETPOB, IIIOMAAeH U 00bEMOB reOMETPUUECKUX QUTYp;

7) yMeHHE NpPUMEHATh HW3y4YCHHbIE IOHATHUS, pPE3YJIbTaTbl, METOIbl JUIs pELICHHUs 3a7ay
IIPAKTUYECKOIO XapakTepa M 3aJad M3 CMEXKHBIX JUCHUIUIMH C HCIOJIB30BAHHMEM IIpU
HE00X0AMMOCTH CIIPABOYHBIX MAaTEPUAJIOB, KAJIbKYJIATOPA, KOMIIBIOTEPA.

Harasianas reoMerpus.
Buinycxuux ¢ 3IIP nayuumca:

1) pacmo3HaBaTh Ha uepTeXaX, PUCYHKaxX, MOJENAX M B OKpYXKAlolleM MHUpPE IJIOCKHE U
IIPOCTPAHCTBEHHBIE T€OMETpUUYECKHE (DUTYPHI;

2) pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJILHOTO Mapajiesienuneia, MpaBUJIbHON THUPaMHIBL,
LWIMHIPA U KOHYCA;

3) omnpenensATh 1o JMHEHHBIM pazMepaM pa3BEPTKH GUTypHI IMHEHHBIE pa3Mepbl caMoil (GUrypsl U
Ha000pOT;

4) BBIYUCIATH 00BEM NMPSAMOYTOJIBHOTO MapalieenuIea.

Buinycknux ¢ 31IP nonyyum 603mMoxicHOCHb:

1) BbUUCHATE OOBEMBI NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYp, COCTaBJICHHBIX W3

IIPSIMOYTOJIBHBIX ITApaJIIENICIINIIE OB,
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2) yriyOuTh M pa3BUTh MPEACTABICHHS O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (pUrypax;
3) IpUMEHATH MOHITHUE PAa3BEPTKU AJIS BBINOJIHEHUS IPAKTUUYECKUX PAacUETOB.
I'eomerpuyeckue Gpurypsol
Buinycknux ¢ 3[IP nayuumcs:

1) monbp30BaTbcsd SA3bIKOM TI'€OMETPUM JJIS ONMCAHMS IIPEIMETOB OKPY)KAIOIIEro MHpa U HX
B3aMMHOI'0 PaCHOJIOXKEHUS;

2) pacno3HaBaThb W H300pakaTh Ha 4YepTekax M PHUCYHKAX I'E€OMETpUYECKHE (UIYpbl M HX
KOH(UTypanuu;

3) HaXOAWUTH 3HAYEHHUS JUIMH JIMHEWHBIX 3JIEMEHTOB (PUIYp U MX OTHOILEHHUS, IPAaTyCHYI0 MEpy
yrioB ot 0 mo 180°, mpumeHsist ompeneneHusi, CBOMCTBA W NMPHU3HAKK (UTYp U HUX DIIEMEHTOB,
oTHOWEHHs (HUTyp (pPaBEHCTBO, 1M0100KE, CHMMETPHH, TOBOPOT, NapaJlJIeIbHBINA TIEPEHOC);

4) omnepupoBaTh C HayaJlbHBIMU TOHATUSAMU TPUTOHOMETPUM M BBINOJIHATH AJIEMEHTapHbIE
onepanuy HaJl QYHKIHUSIMH YIJIOB;

5) pemiath 3a/la4d Ha JOKA3aTelIbCTBO, ONMMPASCh HA U3YYEHHbIE CBOMCTBA (PUIyp M OTHOILIEHUMN
MEXAY HUMH U IPUMEHSIS] U3y4eHHbIE METO/Ibl JOKa3aTeNIbCTB;

6) pemath HECJIOKHBIE 33/1a4l Ha MOCTPOEHUE, MPUMEHSS OCHOBHBIE aITOPUTMBI MOCTPOCHHUS C
MTOMOIIBIO IUPKYJISL M IMHEHKU;

7) pemaTh NpocTeNIIne MIIaHUMETPUYECKHE 3a/1a4l B IIPOCTPAHCTBE.

Buinycknuk ¢ 31IP nonyuum 603M0M#CHOCMb !

1) oBmameTh MeTOAAMM pELIEHUS 3a/Jad Ha BBIUMCICHHMS W JI0Ka3aTelbCTBa: METOJOM OT
MIPOTUBHOTO, METOJIOM I0JI00Ms, METOI0OM Iepebopa BapuaHTOB U METOJIOM F€OMETPHUUECKUX MECT
TOYEK;

2) npuoOpecTH OMbIT MPUMEHEHHUS aIredpanyeckoro U TPUrOHOMETPUUECKOTO amnmnapara 1 ujei
JBYDKEHUS NIPH peLICHUH T€OMETPUUECKUX 3a/1a4;

3) oBiaAeTh TPAAUIIMOHHOW CXEMOHW pEIIeHHS 3a/Jad Ha MOCTPOEHUE C TIOMOIIBI0 ITUPKYIS U
JMHEWKH: aHAJIN3, IOCTPOEHUE, TOKA3aTENbCTBO U UCCIIEIOBAHUE;

4) HayuuTbcs pellaTh 33Jadd Ha IOCTPOEHHE METOJOM TI'€OMETPHUYECKOrO0 MeCTa TO4YeK U
METOJIOM I10I00HS;

5) mnpuoOpecTH OMNBIT HUCCIAEAOBaHUS CBOWCTB TUIAHUMETPUUYECKUX (UTYp C TIOMOIIBIO
KOMIIBIOTEPHBIX [IPOrpamMM;

6) mpuoOpecTH ONBIT BBIIOJHEHUS MPOEKTOB MO TeMaM: «l'eoMeTpuyeckue npeoOpa3oBaHUs HA
miockoctuy, «Ilocrpoenne oTpe3koB o Gpopmyie.

H3mepenne reoMeTpuyecKuX BeJTHYHH
Buinycknux ¢ 311P nayyumcsi:

1) ucnonb30BaTh CBOMCTBA W3MEpPEHMs [UIMH, IUIOMAAEH M YIJIOB MpH pPEUIeHUH 3a/1ad Ha
HaXO0XXJCHHUE JJIMHBI OTPE3Ka, UIMHBl OKPYKHOCTH, JUIMHBI JYI'M OKPYXHOCTH, I'PaAyCHON Mephbl
yria;

2) BBIYMCIATH JJIMHBI JIMHEHHBIX 3JIEMEHTOB (DUIYp M MX YIUIbI, MCIOJB3Ys (OPMYIbI JIUHbBI
OKPYXHOCTH U JUIMHBI IYTU OKPYXHOCTH, (hopMysisl ruomaaeit Gpuryp;

3) BBIYMCIATH IUIOIIAAM TPEYrOJbHHUKOB, NPSMOYTOJBHUKOB, MapajlleJorpaMMOB, Tparenui,
KPYI'OB U CEKTOPOB;

4) BBIYUCIIATH JUIMHY OKPY>KHOCTH, JAJIMHY JYyI'H OKPY’KHOCTH;

5) pemaTh 3aJauu Ha JIOKa3aTeIbCTBO C MCIOJIb30BAaHUEM (OPMYIT JUIMHBI OKPY>KHOCTU M JITTUHBI
YT OKPY>KHOCTH, GOpMYI TuIoImaaen ¢puryp;

6) pemare MNpPaKTUYECKUE 3a7ayd, CBA3aHHBIE C HAXOXXJAECHUEM TE€OMETPUYECKUX BEITUYUH
(ucmosb3ys MpH HE0OXOAUMOCTHU CIPABOYHHUKH U TEXHUUYECKHE CPEJICTBA).

Buinycxuux ¢ 31IP nonyuum 603ModICHOCHb:

1) BBIUMCHATH IUIOIAAM (UTYp, COCTABJIEHHBIX M3 JBYX WM OoJjiee NPSIMOYTOJIbHUKOB,
[apajuIeIOTPaMMOB, TPEYTOJIbHUKOB, KPYra U CEKTOPa;

2) BBIYUCIATH IUIOLIAJAW MHOTOYTOJIBHUKOB, HCIOJB3ys OTHOLIEHHUS PAaBHOBEIUKOCTH U
PaBHOCOCTaBIECHHOCTH;

3) npuobpecTu OMNBIT NPUMEHEHHUs areOpandeckoro U TPUrOHOMETPHUYECKOTO amrmapara U uiaeu
JBYKEHMS TIPU PELIEHUH 3a/1a4 Ha BBIYUCIIEHHE IIJI0IIAaIel MHOTOYTIOJIbHUKOB.

14



Koopannarsl
Buinycknux ¢ 31IP nayuumcs:

1) BBIUMCIATH AJUHY OTpPE3Ka 10 KOOpAMHATAM €r0 KOHIIOB; BBIYMCIIATH KOOPAUHATHI CEPENNHBI
OTpE3Ka;

2) UCHOJIb30BaTh KOOPAUHATHBIN METOA JUI U3YyUEHMSI CBOWCTB IIPSIMBIX U OKPYKHOCTEH.

Buinycknux ¢ 311IP nonyyum 603moxicHOCmb:

1) oBnageTh KOOPAMHATHBIM METO/IOM PELICHU 33]1a4 Ha BBIYUCIICHUE U JJOKA3aTeIbCTBO;

2) npuoOpecTy OMbIT MCIIOJIb30BAaHUSI KOMIIBIOTEPHBIX IIPOrpaMM I aHAJINW3a YaCTHBIX CIIy4aeB
B3aMMHOI'0 PACMOJIOKEHHUS OKPYKHOCTEH U MPSIMBIX;

3) npuoOpecTH OIBIT BHIIOJHEHUS IPOEKTOB Ha TeMy «IIpumMeHeHre KOOpAMHATHOrO METOAA MPU
pEILICHNH 3a]]a4 Ha BBIUMCIIEHUE U 10Ka3aTEIbCTBOY.

BekTopbl
Buinycknux ¢ 31IP nayuumcs:

1) omepupoBaThb C BEKTOpaMHU: HAXOJAUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJlaHHBIX
reOMEeTPUYECKH, HAaXOAUTh BEKTOP, PaBHBIHM MPOU3BEIEHUIO 33 JaHHOTO BEKTOpA HA YUCIIO;

2) HaXOAWUThH NIl BEKTOPOB, 3aJaHHBIX KOOPAMHATAMH: JUIMHY BEKTOPA, KOOPAWHATHI CYMMBI U
pa3HOCTH IBYX U 0o0Jjiee BEKTOPOB, KOOPJAMHATHI POU3BEICHHS BEKTOpA Ha YUCIO, IPUMEHSS TIPU
HE0OXO0IMMOCTH COYETaTENIbHBIH, TePEMECTUTEbHBIN U pacIpeeInTEIbHbINA 3aKOHBI;

3) BBIUUCIATH CKAJIAPHOE IMPOU3BEACHHE BEKTOPOB, HAXOJUTh YroJl MEXAy BEKTOpaMmu,
YCTaHaBIIMBATh MEPHEHIUKYISIPHOCTD MPSMBIX.

Buinycknuk ¢ 31IP nonyuum 603M0M#CHOCMb !

1) oBnageTh BEKTOPHBIM METOJIOM JIJIsl pELICHUS 3a/1a4 Ha BBIYUCIIEHUE U JI0KA3aTeIbCTBO;

2) mpuoOpecTH OMBIT BBHIMOJIHEHUSI POEKTOB Ha TeMy «lIpuMeHeHne BEeKTOpPHOTO MeToja Mpu
PEILICHNN 3a]]a4 Ha BBIYHUCIICHUE U JOKA3aTEIBCTBOY.

1. Conep:kanne yueGHOr0 nmpeamera

Harasinnasi reoMerpus.

Harnsnueie npencraBieHus 0 MPOCTPAHCTBEHHBIX (purypax: Ky0, mapauienenurnes, npusma,
nupamuaa, map, chepa, konyc, muiuHAp. M300paxkeHne mpocTpaHCTBEHHBIX (uryp. [Ipumepst
ceueHuil. Muororpannuku. [IpaBusibHble MHOTOrpaHHUKU. [Ipumepsl pa3BEPTOK MHOTOTPAHHHUKOB,
UWINHPA U KOHYCA.

[Tonsite 06béMa; equHULIBI 00bEMA. OOBEM MPSMOYTOIBHOTO MapajuieNenuneaa, Kyoa.

I'eomerpuyeckue GUrypsbl.

[Ipsmbie u yrael. Touka, mnpsamas, mIOCKOCTb. OTpe3ok, Jyd. Yroj. Buabl yrios.
BepTukanbhubie u cMexHbIe YIiibl. buccektpuca yrna. [lapamiensHbie u nepecekaroniyecs npsmble.
[lepnennukynsapHsie mpsiMble. Teopembl O MapauIeIbHOCTH M TMEPHEHAUKYISIPHOCTH MPSMBIX.
[lepnennukynsap u HakiloHHas K mnpsMoil. CepeauHHBIA MEPHEHAUKYIAP K  OTPE3KY.
I'eomerpuueckoe Mecto ToueK. CBOMCTBa OMCCEKTPUCHI YIiia U CEPEeIUHHOTO MEPIEeHIUKYIsApa K
otpe3ky. TpeyrombHuk. BeicoTa, Menuana, OuccekTpuca, CpeAHSsI JMHUSA TPEYroJbHUKA.
PaBHOOEIpeHHbIE W PAaBHOCTOPOHHUE TPEYTrOJbHHMKH; CBOMCTBA M MPHU3HAKUA PaBHOOEIPEHHOTO
TpeyroinpHuka. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyrosibHUKa. COOTHOIICHUS
MEXJy CTOPOHaMH W YrilaMH TpeyrojbHuka. CymMma YyrioB TpeyrojbHUKa. BHelIHue yribl
TpeyronbHuka. Teopema ®aneca. [Togodue TpeyronbHukoB. [Ipu3Haku Mog00Hs TPEyroJbHUKOB.
Teopema Iludaropa. CuHyc, KOCHHYC, TaHT€HC, KOTAaHT€HC OCTPOrO yria MpsSMOYTOJBHOTO
TpeyrojapHuka u yrioB oT 0 go 180°; mpuBenenue k octpoMy yriy. PemeHue mpsMoyroyibHbIX
TPEYroJpHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. POpPMyIIbl, CBA3BIBAIOIINE CUHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC OJHOrO0 M TOro e yria. PelleHne TpeyroiabHUKOB: Teopema
KOCUHYCOB M TEOpEMa CHHYCOB. 3aMeuaTelIbHble TOYKH TPEYroJbHUKA. UYeThIpEXYroJbHUK.
[Tapannenorpamm, ero cpoiictBa M mpu3Haku. lIpsMoyronbHUK, KBaapaT, poMO, UX CBOWCTBa U
npu3Haku. Tpanenus, cpeaHsis JUHUS Tpamneuu. MHOTOYroJabHUK. BBINTyKiible MHOTOYTOJIbHUKH.
CymMa yrioB BBITYKJIOIO MHOTOYToJbHHUKA. [IpaBuibHbIe MHOTOYTOJIbHUKU. OKPY)KHOCTh U KPYT.
Hyra, xopaa. Cekrop, cerMeHT. lleHTpaibHbBIN yrosi, BIHMCAHHBIM yroJ, BEIWYMHA BIHMCAHHOTO
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yria. B3aumMmHOE pacnosiokeHue NpsMOM M OKPYXKHOCTH, IABYX OKpyxHocTed. KacarenbHas u
CEeKyIasi K OKPY)KHOCTH, UX CBOWCTBA. BriricaHHbIe U ONKMCaHHBIE MHOTOYrOJIbHUKH. OKPYXKHOCTb,
BIIMCAaHHAsl B TPEYTrOJbHUK, U OKPYKHOCTb, ONMCAHHAs OKOJO TpEyrojbHHKa. BrnucanHsle u
ONMCAHHBIE OKPY)KHOCTU IPAaBUIBHOIO MHOTOYTrojbHUKA. ['eoMeTpuueckue npeoOpazoBaHus.
[Tonsitue o paBenctBe ¢uryp. I[loHsTHE O IBW)KEHUHU: OcCeBas M ICHTpPaJbHAas CHUMMETPUH,
napajuieNIbHbIA TepeHoc, moBopoT. llonsTne o momoOum ¢uryp u romoretnn. IloctpoeHus c
MIOMOIIBI0 TUPKYISE U JuHEHKu. OCHOBHBIE 33/1auydl Ha MOCTPOEHHE: JEJIEHWE OTpe3Ka IOIOJIaMm;
IIOCTPOCHHUE YIJIa, PABHOTO AAHHOMY; IIOCTPOEHHUE TPEYrOJBHHUKA 110 TPEM CTOPOHAM; ITOCTPOEHUE
NEpIEeHIUKYIIsApa K MNPAMOMN; MOCTPOEHHE OWCCEKTPUCHI YIJa; JEJIEHHWE OTpe3Ka Ha N paBHBIX
yacTel. Pemenue 3amad Ha BBIYMCIEHUE, JOKA3aTEIbCTBO U IIOCTPOEHHE C HCIOJIb30BAHUEM
CBOMCTB U3y4EHHBIX (pUTYP.

H3mepeHue reoMeTpu4ecKMX BeJHYHH.

Jlnuna otpeska. PacctostHMe OT TOYKM 10 mpsAMOW. PaccTosiHMe Mexay napauieIbHbIMU
npsMbIMU. [lepuMerp MHOTOyroapHuKka. J[JIMHa OKPYKHOCTH, YUCIO T; JJIMHA JYTU OKPYKHOCTH.
I'panycHas Mepa yria, COOTBETCTBHE MEXIY BEIWYMHOW LEHTPAJIBHOIO YIVIAa U JJIMHOM Iyru
okpyxHocTu. [loHsaTue muomany miockux ¢uryp. PaBHococTaBieHHbIE U PaBHOBEIUKHUE (DUTYPBHI.
[Inomane npsmoyrosibHuKa. Ilnomanu napamienorpamma, TpeyroiabHuKa U Tpanenuu. Ilnomans
MHOTOyrojibHuKa. Ilmomans kpyra u miomaab cexkropa. CoOTHOIIEHHE MEeXAy IIOAIsIMu
nofoOHbIX Quryp. Pemenue 3amauy Ha BBIYHCIEHHE W JOKAa3aTEIbCTBO C HCIIOJIB30BAHHEM
M3Y4YEHHBIX (POPMYIL.

KoopanHarthl.

VYpaBHeHnue npsmoil. KoopauHatel cepeannsl oTpe3ka. @opMyiia pacCTOSHAS MEXAY IBYMs
TOYKAaMHM ITIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BekTopbl.

JlnuHa (Moayns) BekTtopa. PaBeHcTBo BektopoB. KomnmmHeapusie BekTopbl. KoopauHaTs
BEKTOPAa. YMHOKEHHE BEKTOpa Ha 4YHUCJIO, CyMMa BEKTOpPOB, pPa3jI0)KEHHE BEKTOpa IO JBYM
HEKOJIJIMHEapHbIM BeKTopaM. CKalsipHOE MPOU3BEACHUE BEKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIC NIOHATHS.

MHOXeCTBO, 3JEMEHT MHOXECTBA. 3aJaHUE€ MHOYECTB IMEPEUUCICHUEM DSIIEMEHTOB,
XapakTepucTuueckuM cBoiicTBoM. [lonMHoxecTBO. OOBEAMHEHNE U IEpEeceueHne MHOKECTB.

DJIeMEHTBI JIOTHMKH.

Onpenenenne. AkcuoMbl U TeopeMsl. JlokazaTenbCTBO. Jl0Ka3aTeabCTBO OT MPOTHUBHOTO.
Teopema, obpatHas nanHoil. [Ipumep u xoutpnpumep. IloHaTHE O PAaBHOCUIBLHOCTH, CIICAOBAHUU,
ynoTpeOieHne JOTUYECKUX CBSI30K €CIH ..., TO ..., B TOM U TOJBKO B TOM CIy4ae, JIOTUYECKUE
CBA3KH U, UJIH.

I'eomeTpusi B MCTOPHYECKOM PA3BUTHH.

Ot 3emnemepusi k reomerpun. [ludarop u ero mkomna. @anec. Apxumen. Iloctpoenue
MpaBUWJIbHBIX MHOTOYroibHHUKOB. Tpucekuus yria. KBagpatypa kpyra. Yasoenue ky6a. Mcropus
yucna . 3om0toe ceuenue. «Hauana» EBknuaa. JI. Ditnep. H. U. Jlo6auesckuii. Mcropust naroro
noctynara. M3o0pereHne MeTola KOOPAMHAT, TO3BOJSIONIETO TMEPEBOJAUTH T'€OMETPUUYECKUE
00BekThl Ha a3bIK anreOpsl. P. Jlekapt u I1. @epma. [Ipumepsl pasnuyHbIX CUCTEM KOOPAMHAT Ha
IIJIOCKOCTH.

Conepxanue o0ydyenus B 7 Kiaacce.

OcHoBHast Coaepixkanue
OcHoBHas LB XapakTepucTHKa Kypca

Ne TEeMa o0y4eHus
1 | Hauansneie | [Ipocreiimme CucrematusupoBar | B naHHONM Teme  BBOJATCSH
FeOMETPUY | FEOMETPUUECKHUE b 3HaHUS | OCHOBHBIC reOMETPUIECKUE
€CKHE ¢burypsi: psiMas, | ydaluxcs O | HOHATHUSA 51 CBOMCTBA
CBEJEHUA. | TOYKA, OTPE30K, JIyd, | IPOCTEUIINX IPOCTEUIINX  IEOMETPUUECKUX
yTOJI. IlonsATHE | reOMETPUYECKUX ¢uryp Ha OCHOBE HArJISIIHBIX

16



paBeHCTBa durypax ®W  HX | IpPEICTaBICHHMA yUaluxcs
TeOMETPUUECKHUX cBolicTBax. BBectu | myréM 0O0OOIICHHUS OYEBUIHBIX
¢buryp. CpaBHeHME | TIOHSITUE PABEHCTBA | UJIM  HW3BECTHBIX U3  Kypca
OTPE3KOB U YIJIOB. | GUTYp. MatemMaTuku 1 — 6 Kiaccos
N3mepenue OTpe3KOB, reOMETPUUECKHUX dakToB.
JUIAHA OTpe3Ka. [TonsTne AKCHOMBI Ha
N3mepenne YIJIOB, HAa4YaJIbHOM JTamne oO0y4deHus He
rpajycHas mepa yria. BBOJIUTCSA, U CaMU aKCHOMBI HE
CmexHbie u bopMyIHpPYIOTCS B SBHOM BHJIC.
BEPTUKAJIbHBIC  YIJIBI, Heob6xoaumsie HCXOJTHBIE
ux CBOMCTBA. MOJIOKEHHS, HA OCHOBE KOTOPBIX
[TepnienqukynsipHbIe W3Yy4aroTcs CBOMCTBa
TpsIMbIE. reOMETPUUECKHUX duryp,
IIPUBOJATCS B  ONMCATEIBHOU
dopwme. [TpuHIIUTIHATEHBIM
MOMEHTOM JTaHHOH TEMBI
SBJSIETCSL BBEJICHHE  TIOHSATHS
paBeHCTBa TeOMETPHIECKUX
buryp Ha OCHOBE HAarJIsJHOTO
TTOHSATHUS HAJIOXKEHUS.
OnpenenénHoe BHUMAaHHE
JIOJIKHO YAEIATHCS
MIPAaKTUYECKUM  TPHIOKEHUSIM

reOMETPUYECKUX MMOHATHM.
Tpeyronen | TpeyroJibHUK. Bectu  monsarue | [IpusHaku paBeHCTBa
WKH. [Ipu3Hakn  paBEHCTBA | TEOPEMBI. TPEYroJIbHUKOB SABIISIFOTCS
TPEYroJIbHUKOB. BripaboTtats OCHOBHBIM Pa0OYUM ammapaTrom
[lepnenpukynsp K | yMeHUs BCETO Kypca TEOMETPHUH.
MPSIMOM. Menuansl, | JOKa3bIBaTh JlokazaTenbCcTBO OOJIBINEH YacTH
OMCCEKTPUCHI U BBICOTHI | PABEHCTBO TEOpeEM Kypca W TakK XKe
TPEYroJIbHUKA. TPEYroJIbHUKOB  C | pELICHUE MHOTHX 3a1a4
PaBHOGe1peHHBII MOMOILBIO MPOBOJUTCS MO  CIEAYOLEen
TPEYroJIbHUK M  €ro | U3y4eHHbIX CXeMe: MIOUCK pPaBHBIX
CBOMCTBA. 3aJayd Ha | IPU3HAKOB. TPEYroJbHUKOB — OOOCHOBaHHE
MOCTPOEHUE ¢ | Beectn HOBBIM | UX PpAaBEHCTBA C IOMOIIbIO
NOMOILBIO IUPKYJIS U | KJIacc 3ajad — Ha | KAKOro-To MpU3HAaKa —
JIUHEUKH. MOCTPOEHUE C | CIeACTBUS, BBITEKAIOLIUE U3
MOMOIIIBIO LIUPKYJIS | paBEHCTBA TPEYroJIbHUKOB.
Y JINHEWKHU. IIpumenenue NIPU3HAKOB
paBEHCTBA TPEYrOJbHUKOB MPHU
perieHnu 3a1a4 AT
BO3MOKHOCTh MOCTENEHHO

HAKaIlJIMBATb OIIBIT MPOBCACHUA
J0Ka3aTCIbHBIX paCCYX(I[CHHﬁ.
Ha navampHOM »3Tame HU3YUCHUA
u MMPUMCHCHU IIPpHU3HAKOB
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paBeHCTBa TPEYroJbHUKOB,
1eaecoo0pa3Ho  UCIMOJIb30BAThH
3a/1a4u C TOTOBBIMU YEPTEKAMHU.
[Tapamnens | [Ipusnaku Beectu onHo w3 | [IpusHaku 51 CBOICTBA
HbIE napajuieIbHOCTH BOKHEUILINX napajuieIbHbIX
MpsIMbIE. PSIMBIX. AkcroMa | mOHSATUHI — | IPSIMBIX,CBSI3aHHBIE C YIJaMHU,
napauIeIbHbIX MOHSITHE 00pa3oBaHHBIMHU npu
PSIMBIX. CpoiicTBa | mapajieabHbIX MEPECECUCHUH  JIBYX  MPSMBIX
napauieIbHbIX MPSIMBIX. Jatb | cexymieil (HaKpecCT JIeKAIIUMH,
PSIMBIX. nepBoe OJHOCTOPOHHUMH,
MpE/ICTaBICHHE OO0 | COOTBETCTBEHHBIMHU),  IIUPOKO
aKcuomax U | UCTIOJNIB3YIOTCA B JalIbHEUIIIEM
aKCMOMAaTHYEeCKOM | TIpU W3YYCHUHU
METOIe B | YETBIPEXYTOJIHHUKOB, MOJOOHBIX
reoMeTpun. BBecTH | TpEyroapbHUKOB, TPU PEIICHUH
aKCuomy 3aja4, a TaKkkKe B  Kypce
napajuIeIbHbIX CTEPEOMETPHUH.
MPSIMBIX.
Cootnome | Cymma yrioB | PaccMotpets B nannoii Teme noKa3bIBaeTCs
HUE MEXIY | TPEYroJIbHHUKA. HOBBIC MHTEPECHBIC | OJHA W3 BaXHEHIIUX TEOopeM
ctopoHamu | CoOTHOILIEHHE MEXAYy | U BaXXHBIE | TEOMETPUH — TEOpeMa O CyMMe
W yrjamu | CTOpOHaMH M YIJlaMHu | CBOWCTBa yriaoB  tpeyroipHuka.  OnHa
TPEYTrOJbHU | TPEYTrOJIbHHKA. TPEYTrOJILHUKOB. MO3BOJISIET JaTh
Ka. HepasenctBo KJ1accu(ukaiuio
TPEeYroJbHUKA. TPEYrOJbHUKOB MO  yIJaM
[IpsimoyroabHbIE (OCTpOYTOJIbHBIH,
TPEYTrOJIbHUKH, ux MPSIMOYTOJIbHBIH,
CBOMCTBAa M MpPHU3HAKU TYIOYTOJIbHBIN), a TaKkKe
paBeHcTtBa. PaccrosiHue YCTaHOBUTH HEKOTOPbIE

OT TOYKU JO TMPSMOM.
Paccrosinue MEXIy
napasuieIbHbIMU
npsimbiMu. [locTpoenue
TPEYroJbHUKa MO TPEM
JJIEMEHTaM.

CBOMCTBa B IIPU3HAKH PABCHCTBA

MMpsAMOYT'OJIBHBIX
TPEYIr'OJIbHUKOB.

ITonsatue pacCTosIHuA  MCKIAY
mapauiCJIbHbIMHA MMpsAMbIMHA
BBOJOUTCA Ha OCHOBC
,HOK8.33.HHOI71 MMpcaABapUTCIbHO

TEOPEMBI O TOM, YTO BCE TOYKHU
KQKJION U3 JBYX IapaljeIbHBIX
IpPSAMBIX ~ pPaBHOYNAJIEHbI  OT
JpYroyi mOpsiMOW. DTO TOHATHE
UTPACT  BAXKHYIO
YaCTHOCTH, HCIIOJIB3YEeTCS B

poib, B

3aavdax Ha MOCTPOCHHUC.
HpI/I peicHUN 3aaa4
MNOCTPOCHUC B 7 Knacce CJICOYCT

OTpPaHNYUTHCA TOJIBKO

Ha
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BBIMIOJIHEHUEM U OINHUCAHHUEM
MOCTPOCHHUS HCKOMOH (HUTYpBHI.

B OTACJIBbHBIX ClIIydadX MOXKHO

IIPOBECTU YCTHO aHalu3 |
JI0Ka3aTeIbCTBO, a 3JIEMEHTHI
UCCIJIEIOBAHUS JTOJKHBI

MNPpUCYTCTBOBAThL JIMIIb TOrAa,
KOoTZJa 3TO OIrOBOPCHO YCJIOBUEM
3aJa4u.

Conep:xanue o0ydyenus B 8 Kiacce.

OcHoBHasi Conepxanue
No OcHoBHas HeJab Xapakrepucruka Kypca
TEeMa o0y4eHus
1 | Yersipéxyr | MHOroyrojabHHKH, W3yunuts Haubonee | [lokazaTenbcTBO — OOJIBLIIMHCTBA
OJIbHHKH. BBITTYKJIBIN BA)KHBIC BHUJBI | TCOPEM  JIaHHOW  TEMBl W
MHOTOYTOJIbHUK, YETBIPEXYTOJILHUKO | PEIICHUE MHOTHX 3a1a4
YETBIPEXYTOJIbHUK. B — | mpoBOAATCS c MTOMOIIIBIO
[TapannenorpamMm, ero | mapajiienorpamMM, | IPU3HAKOB paBeHCTBa
CBOWCTBA M MPU3HAKHU. | IPAMOYTOJIbHUK, TPEYrOJbHUKOB, [IO3TOMY,
Tpanenusi. pomo, KBaJpart, | MOJE3HO UX MOBTOPUTH B HayaJe
[IpssmoyronsHUK, pomMO, | Tpamenuro.  JlaTh | U3yYECHHS TEMBI.
KBaJpaT, UX CBOWCTBa. | mpexacrasiieHne o | OceBas u LIEHTpaJIbHBIE
OceBast U LeHTpaibHas | purypax, CUMMETPUH BBOJATCS HE Kak
CUMMETPHH. 00agaronmux npeoOpa3oBaHUe IUIOCKOCTH, a
0CeBOH WIM | KAK CBOMCTBO T'€OMETPUYECKUX
LEHTPaJIbHOU dburyp, B YaCTHOCTH,
CUMMETPHUEH. YEeTBIPEXYTOJbHUKOB.
PaccmoTpenue 53TUX TMOHATUH
KaK  JBWKEHHUM  IUIOCKOCTH
cocTouTcs B 9 kiacce.
2 | [Tnomans. Ilongarue iomaau | Pacimmputs "1 | BeiBox bopmyn TS
MHOT'OYT OJIbHUKA. yriayouTh BBIYUCIICHUS Iomanein
[Tnomanu MOJY4YEHHbIE B 5 — | MPSAMOYrOJIbHUKA,
IPsIMOYTOJIbHUKA, 6 KJlaccax | mapajuienorpamma,
napajieiaorpamma, MIPEICTABICHUS TPEYroJbHUKA, Tpaneuuu
TPEYroJbHUKA, y4daluxcs 00 | OCHOBBIBaeTCS Ha JIBYX
Tpaneuuu. Teopema | u3mMepeHun U | OCHOBHBIX CBOMCTBax
[Mudaropa. BBIYUCIICHUH MJIOIAJIEH, KOTOpbIE
MJI0IIAEH. MPUHUMAIOTCS UCXOIs u3
BriBecTu opMynbl | HATTSIAHBIX —MPEACTABICHUH, a
rIomanaei Takke Ha GopMyne IIIOIAIN
NpsIMOYTrOJIbHUKA, | KBajpara, 00ocHOBaHUE
napajiejaorpaMmma, | KOTOpoiu HE SABIIAETCS
TPEYroJbHUKA, 00s13aTENbHBIM JIJIS] YHAITUXCA.
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Tparneuumu. Herpanuunonnoit s
Jloka3aTh OJHY W3 | IKOJBHOTO  Kypca  SIBISIETCS
[JIABHBIX ~ TEOPEM | TEOpPEM 00 OTHOUIICHHUH
TEOMETPUHN — | momanei TPEYrOJbHUKOB,
TeopeMy UMEIOIUX TI0 PaBHOMY VIIy.
[Mudgaropa. Ona mo3BOJIIET B JaJIbHEHIIEM
JaTh TPOCTOE JI0KA3aTEIHCTBO
MIPU3HAKOB moaoous
TPEYroJLHUKOB. B 3TOM cocTouT
OJTHO u3 IPEUMYIIECTB,
00yCIIOBIEHHBIX paHHUM

BBEJICHUEM TIOHSATHUS TUTOIIA/IH.
Jloka3zaTenbCcTBO TEOPEMBI
[Tuaropa ocHoBBIBaeTCS Ha
CBOMCTBAX 11BN (71 u
dbopmymnax TS 80 () 1101 ()
KBaJipaTa W  TPEYroJIbHHKA.
Jloka3pIBaeTCs TaKXke Teopema,

obOparHas teopeme [Tudaropa.
ITomo6useie | IlomoOHBIE Beectu  monstue | Onpenenenue I10T0OHBIX
TPEYroJIbHU | TPEYTrOJIbHUKH. MOJ00HBIX TPEYroJbHUKOB Ha€TCs HE Ha
KH. [Ipuznaku MoA00us | TPEYrOJIBLHUKOB. OCHOBE npeoOpa3oBaHus
TPEYroJIHbHUKOB. Paccmotpets nmojo0us, a dYepe3 pPaBEHCTBO
[IpuMenenne mMOMO0OMS | MPU3HAKK TIOJIOOMS | YIJIOB W TMPOIMOPIMOHAIBHOCTh

K JI0OKA3aTelIbCTBY | TPEYTOJBHUKOB U | CXOJCTBEHHBIX CTOPOH.

TEOPEM U  PEIICHHUIO
3anad. CuHyc, KOCUHYC
U TAHT€HC OCTPOTO yria
IPSIMOYTOJIBHOTO
TPEYroJbHUKA.

UX  TPUMEHEHUS.
Cnenatb  nepBbIid
mar B OCBOEHHUH
YYaIAMHCS

TPUTOHOMETPHUYECK
oro arnmapara

T'COMCTpPHUH.

[Tpuznaku moao0ous
TPEYrOJbHUKOB JOKA3bIBAIOTCS C
ITOMOIIIBIO TEOPEMBI 00
OTHOIIIEHUH IJI0IIa e
TPEYrOJbHUKOB, HMMEIOIIUX I10
paBHOMY YTITy.

Ha ocHoBe IIPHU3HAKOB HO,Z[O6I/I$[
JOKa3bIBaACTCsA TCoOpEMa (6]
CpC,HHCfI JIMHUU TpEYroJIbHHUKA,

YTBEpXKJICHHE 0 TOUKE
nepeceyeHus MeuaH
TPEeyrojibHMKa, a TaKkke JBa
YTBEPKACHUS 0

IIPONOPLUOHAIBHBIX OTPE3KaX B
IIPSAMOYTOJIBHOM TPEYTOJIbHUKE.
Haércs MpEACTaBIICHUE 0
MeTOoJie MoJoOus B 3ajJadax Ha
IIOCTPOCHHE.

B 3akioueHHe TeMbl BBOIATCS
IEMEHTBl TPUTOHOMETPUU  —

CHUHYC, KOCHHYC MU TaHI'CHC
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OCTpPOro yria IpsMOYTOJbHOTO
TPEYTrOJIbHUKA.

4 | OxpyxHoct | B3aumuoe Pacumputs B naHHO# TeMe BBOJAMTCS MHOTO
b. pacIOJIOKEHHUE TPSIMOM | CBEACHUSA 00 | HOBBIX MIOHATUI 51
u OKPYKHOCTH. | OKPY’KHOCTH, paccMaTpuBaercs MHOTI'O
Kacarenbnas K | IIOJy4YCHHBIE YTBEPKACHUM, CBSI3aHHBIX C
OKPYXHOCTH, €€ | yyamuMucsi B 7 | OKPYKHOCTBIO. Hns 150,
CBOWMCTBO M MpH3HAK. | knacce. M3yduTh | yCBOGHHMS — cleayeT  YICNIHTh
lenTpanbHbIe U | HOBBIE ¢baxThl, | OONMBIIOE BHUMAaHUE PEUICHUIO
BIIMCAHHBIE YIIIBL. | CBA3aHHBIE C | 3ama4.
Yersipe OKPYKHOCTBIO. YTBepxkaeHus 0 TOYKE
3amedaresibHble  TOYKH | Ilo3HakoMHTH IIEpECEUECHUS OuccekTpuc
TPEYrOJIbHUKA. yYaIuxcs C | TpEyroJbHUKA " TOYKE
Bnucannas U | YETBIPbMS nepeceyeHusl CepeaVHHBIX
ONMCaHHas 3aMe4aTesIbHbIMA | IIEPIIEHIUKYISIPOB K CTOPOHAM
OKPYXHOCTH. TOYKaMH TPEYroJbHUKA BBIBOJATCS Kak
TPEYrOJIbHUKA. CIEICTBUS M3  TEOpEM O
CBOMCTBaX OMCCEKTPUCHI yria u
CEpPEeIMHHOTO MEPIECHINKYISIpA K
oTpe3ky. Teopema 0 TOUKE
MIepECEUCHUS BBICOT
TPEYroJbHUKA (wm 1704
MPOJOJIKEHHI) JTOKa3bIBAETCS C
MIOMOIBID  YTBEPKICHUSA O
TOYKE [EPECCUCHUS CEPEINHHBIX
MEePHEHANKYIIAPOB.
Hapsiny ¢  Teopemamu 00
OKPYKHOCTSIX, BIIMCAaHHOH B
TPEYrOJIbHUK W OMHCAHHOM
OKOJIO HEro, pacCMaTpUBArOTCS
CBOWCTBO CTOPOH OIMCAHHOIO
YETBIPEXYTOJIbBHUKA U CBOMCTBO
YIJIOB BIIMCAHHOTO
YEeThIPEXYTOJIbHUKA.
Conepxanue o0ydyenus B 9 Kiacce.
OcHoBHasi Coaepixkanue
Ne OcHoBHas LB XapakTepucTuka Kypca
TEeMa o0y4eHus
1 | Bexropsl. ITonsatue BekTopa. | Hayuurs Bektop  ompenmensercs  Kak
Meron PaBeHCTBO ~ BEKTOpPOB. | ydamuxcs HAIpaBJICHHBIH  OTPE30K W
koopauHaTt | CroxeHue U | BBIIOJHATD JeNCcTBUA HaJ  BEKTOpamu
BBIYMTAHUE BEKTOPOB. | IEHCTBUS Kak HaJ | BBOAATCA TaK, KaK 3TO IPHUHSITO
YMHOXEHUE  BEKTOpa | BEKTOpaMu KaK | B (U3MKe, T.e. KaK JEHUCTBHS C
Ha uucno. Pa3noxxeHue | HallpaBIEHHBIMU HaIpaBJICHHBIMU OTpE3KaMH.
BEKTOpa IO  JBYM | OTpE3KaMH Tak, 4To | OCHOBHOE BHUMAaHHE JOJIKHO
HEKOJUIMHEAPHBIM BaXXHO JUis | OBITh ~ yZENeHO  BbIpaboOTKe
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BekTopam. Koopaunatel
BekTopa. [Ipocreimme
3a/1ayd B KOOpJMHATaX.
YpaBHeHust
OKPYKHOCTH U IIPSIMOM.
[IpuMeHeHre BEKTOPOB
U KOOpAMHAT  IIpHU
peuieHnn 3aay.

MPUMEHEHUS
BEKTOPOB B
dusuke.
ITo3HaKOMUTH C
HCIIOJIb30BaHUEM

BEKTOPOB M METOJA
KOOpAWHAT npu
peuieHuu
reOMETPUYECKHUX

3aaad.

yMCHI/Iﬁ BBIIIOJIHATL OIICpalvn

HaJ BEKTOpaMu (CKJIaJbIBaTh
BEKTOPBI 1o IIpaBUJIaM
TpPEYroJbHUKA u
napajuiesorpamma, CTPOUTH

BEKTOP, PABHBIM Pa3HOCTU ABYX
JTAHHBIX BEKTOpPOB, a TaKkKe
BEKTOP, PaBHBIM IPOU3BEACHUIO
JJAHHOTO BEKTOpa Ha JaHHOE
YHCIIO).

Ha mnpumepax mnoka3biBaercs,
KaK

BEKTOPBI MOTYT

NPUMEHSITBCSI K PEIICHHUIO
r€OMETPUYECKUX 3az1ad.
JeMoHcTpupyeTcs
3¢ (HEeKTUBHOCTD
dbopmyn TUTSt
CepeInHbl OTpE3Ka, PacCTOSHUS
TIBYMSI
OKPYXXHOCTH |
pAMOi B KOHKPETHBIX
FEOMETPUYECKHUX 3aJadyax, TeM
caMbIM JIaeTCsl IMpe/ICTaBJICHHE
00 H3y4EeHHH TE€OMETPUUYECKUX

(GuUryp ¢ TOMOIIBIO aNTeOpHI.

MIPUMEHEHNUS
KOOpAMHAT

MEXIy
ypaBHEHUH

TOYKaMH,

CooTHOIIEH
He MEXIy
CTOPOHAMHU
U yriamu
TPEYroJbHU
Ka.
CkansipHoe
MIPOU3BEICH
ne
BEKTOPOB.

Cunyc, KOCHMHYC H
TaHTeHC yria. Teopemsl
CUHYCOB U KOCHHYCOB.
Pewrenne
TPEYTrOJIbHUKOB.
CkansipHoe
IPOU3BEICHUE
BEKTOPOB u ero
IpUMEHEHUE B
r€OMETPHUECKUX

3agadax.

Pa3Buth
yUanmxcs
MPUMEHSITh
TPUTOHOMETPHUECK
Wi anmapar npu
pelieHnn
FEOMETPUYECKUX

yMEHUE

3a/1ad4.

CuHYyC ¥ KOCHHYC JIFOOOTO yria
or 0 mo 180° BBomsTcs ¢
MMOMOIIILIO €IMHUYHOU
MTOJTYOKPY>KHOCTH,
JIOKa3bIBAIOTCS TEOPEMBI
CHHYCOB M  KOCHHYCOB |
BBIBOJIUTCS elle ojaHa (opmyna
IUIOIIA U TpPeyrojabHUKa
(moJ0OBMHA TPOU3BENEHUS IBYX
CTOPOH Ha CHHYC YIila MEXIYy
HUMH). 9T0T amnmapar
MPUMEHSIETCS K  PEIIeHUI0
TpPEeYroJbHUKA.

CkansipHOe IIPOU3BEJICHUE
BEKTOPOB  BBOJUTCS
¢usuke (Mpou3BeACHUE JIUH

Kak B

BEKTOPOB Ha KOCHHYC YyrIja
MEXKITY HUMH).
PaccmarpuBarorcs CBOIICTBa

CKaJIIpHOTO  HNPOU3BCACHUSA U
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Cro NMpuUMCHCHUC IIpU PCHICHHUN
reOMETPUYECKUX 3aa4.

OCHOBHOE BHUMAaHHUE CJENYET
YIIEIUTh BBIPAOOTKE MPOYHBIX

HaBBIKOB B PUMEHEHUN
TPUTOHOMETPUUECKOTO
anmapara npu pelieHuu

reoMETpUICCKUX 3a1a4.

Hnuna [IpaBunbHbIE Pacuimpute 3nanue | B Hayaie TEMBI Jaercs
OKPYXHOCT | MHOTOYTOJIbHUKH. y4YaIuxcs 0 | ompeneneHue MPaBUJIBLHOTO
HH OKpYXHOCTb, MHOTOYTOJIbHUKAX. | MHOTOYTOJIbHUKA i
IUIOIIA b OImMcaHHas okoJio | Paccmotpeth paccMaTpuBalOTCSI TEOpEeMbl 00
Kpyra. MIPaBUIILHOTO MTOHATHS JUTMHBI | OKPY)KHOCTSIX, OIMMCAaHHON
MHOTOYTOJIbHUKA U | OKPY)KHOCTH H | OKOJIO MIPaBUIILHOTO
BMHMCaHHAsT B  HEro. | IUIOMIAAN Kpyra M | MHOTOYTOJbHUKA M BITUCAHHOU B
[Toctpoenue dbopmynsl s ux | Hero. C MOMOIIBIO ONMHMCAHHOU
MIPaBUITLHBIX BBIYHCJICHHA. OKPY)KHOCTH PEIIAIOTCA 3aJauu
MHOTOYTOJIbHUKOB. 0 TOCTPOCHHH MPABWILHOTO
Jnuna OKPY)KHOCTH. MIECTUYTOJIbHUKA H
[lnomane kpyra. MIPaBUILHOTO 2N-yroJpHUKa,
€CIM  JaH  NOpaBWIbHBIA  N-
YTOJIbHUK.
DopmyIbl, BBIpAXKAIOIINE
CTOPOHY MPaBUJILHOTO
MHOTOYTOJIbHHKAa W pajguyc
BIUCAHHOW B HEr0 OKPY>KHOCTH
yepes paauyc ONMCaHHOM
OKpPY>KHOCTH, HCIIOJIB3YIOTCS
npu  BbIBOAEC (opMyn JUIMHBI
OKPY)KHOCTH U IUIOIIAJIA Kpyra.
BriBon OIUpaeTcs Ha
MHTYUTHUBHOE MPEACTABICHUE O
npejesne: Ipu HEeOrpaHUYEHHOM
YBEJIMYEHUU  4uCIa  CTOPOH
MIPaBUJILHOTO MHOTOYTOJIbHUKA,
BIICAaHHOTO B OKPY>KHOCTb, €r0
MEPUMETP CTPEMHUTCS K MJIMHE
3TOM OKPY)KHOCTH, a IJIOLIAdb —
K IUIOIIaau Kpyra,
OTPaHUYEHHOTO OKPYKHOCTBIO.
HBuxenus | OroOpaxeHue [To3HaKOMUTE JIBM>keHHE IIJIOCKOCTH BBOJIHUTCS
IJIOCKOCTH Ha  cels. | yJamuxcs C | Kak 0TOOpa)KeHHE MIOCKOCTH Ha
Ilousarue JBHKCHUS. | IIOHATHEM ce0st, COXpaHSIOIIee PACCTOSIHIE
OceBast u LEHTpalbHas | IBMXKEHUS M €ro | MEXIy TOYKAMU. [Ipu
CUMMETPHHU. CBOMCTBaMH, C | pacCCMOTPEHHUU BUIOB JBUKEHUN
[TapannenbHbIit OCHOBHBIMH OCHOBHOE€ BHUMAaHHUE YJENSeTCs
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MepeHoc. [ToBOpOT. | BUIAaMU JIBMKEHHS, | IOCTPOCHUIO 00pa3oB  TOYEK,
Hanosxxenus U | co MPSIMBIX, OTPE3KOB,
JBVKCHUS. B3aUMOOTHOUIEHUN | TPEYrOJIBHUKOB IIPU OCEBOM H
HaJI0KEHUU U | LEHTPaJIbHOU CUMMETPHUIX,
IBIDKECHUH. MapaJuIeIbHOM repeHoce,
noBopore. Ha  addexTHBIX
npumMepax MOKa3bIBACTCS
MPUMEHEHUE JIBIDKCHHHA TpHU
perieHnu F€OMETPUYECKHUX
3ajad.
[TonsaTre HaMOKEHUSI OTHOCUTCS
B JIaHHOM Kypce K YHCIy
OCHOBHBIX TTOHSITUM.
Jloka3pIBaeTCs, YTO  IOHSTHS
HaJIOKECHUS u JIBUKEHUS
SIBJISTFOTCS HKBUBAJICHTHBIMHU:
m000€e  HaNOXKEHHE  SBISETCS
JIBIDKCHHEM TIJIOCKOCTH 71
obpatHo. Uzyuenue
JI0OKa3aTeIbCTBA HE  SIBIIACTCA
00s13aTeNIbHBIM, OJTHAKO CJIEIYET
paccMOTpPETh  CBSI3b  MOHSATHI
HAJIOXKEHUS U IBUKCHHUSL.
006 beceqa 00 akcumomax | JlaTh Oonee | B maHHOM Teme paccka3biBaeTCs
aKcuomax TEOMETPHH. riyookoe 0 pa3IUYHBIX CHUCTEMaxX aKCHOM
reOMETPUH NpEJICTaBICHUE O | [EOMETPUH, B YACTHOCTH, O
CUCTEME  aKCHOM | pa3jM4YHbIX croco0ax BBEICHUS
IUTAHUMETPUU U | IOHATHUS paBEHCTBA GUryp.
AKCHOMaTHYECKOM
METO/Ie.
Hauanensie | Ilpeamer Hate  nawanwsHOe | PaccMoTpenue MPOCTEUIINX
CBEICHUSA CTepEOMETPHH. NPEJCTaBICHUEe O | MHOTOTPAaHHUKOB (mpu3MmBI,
u3 l'eomerpuueckue Tena | Temax U | mapajuiefienunena, MUpamMuibl),
cTepeoMeTp | U MOBEPXHOCTHU. | IOBEPXHOCTAX B | a TaKXKe TN M IOBEPXHOCTEH
uu MHororpaHHHUKU: MPOCTPAHCTBE. BpalleHus (UWINHIpa, KOHYca,
npusMa, [To3nakoMuThH cdepsl, mapa) MPOBOIUTCS Ha
napajuienenunes, y4damuxcs C | OCHOBE HaIJISIAHBIX
nupamMuaa,  (GopMmynbl | OCHOBHBIMU MPEICTABJICHUH, 0e3
JUIS  BBIYHMCIEHUS UX | popMyldamMu Uil | IPUBICYCHHUS aKCHOM
obovemoB.  Tema U | BBIYMCIICHUS crepeomeTpun. Dopmynsl s
MOBEPXHOCTHU rIoanaei BBIYMCIICHUS 00BeMOB
BpallleHUs:  UWJIUHJp, | TOBEPXHOCTEH M | YKa3aHHBIX Te€J BBIBOJATCA Ha
KOHyc, cdepa, map, | 00beMOB Tell. ocHoBe mnpuHiuna Kasanbepu,
hopmyIbt JUTSt dbopMynel AN BBIYMCIICHUS
BBIYUCIICHUH ux rIomaaei OOKOBBIX
mJIomaen MOBEPXHOCTEH  UWIMHApPAa U
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IIOBEPXHOCTEH U
00BEMOB.

KOHYyca HOJTY4aroTCs c
[OMOIIIBIO  Pa3BEPTOK  3THX
MOBEPXHOCTEH, dbopmyna

wiomaau  chepsr
6e3 000CHOBaHMSL.

IIPUBOAUTCA

I11. TemaTn4yeckoe NJIaHUPOBaHUE

C YKa3aHMEM KOJINIE€CTBA YaCOB, OTBOAUMBIX HA OCBOCHHE KaKIA0H TeMbI U

onpeaeJicHueM OCHOBHBIX BU/10B y‘leﬁHOﬁ ACATCJIBHOCTH

TEMATUYECKOE IINTAHUPOBAHME 7 kaacc

Ne TemaTnueckue pasjenl Bcero B Tom 4ucie
n/n KOHTP.paod.
1 | HavyanbHbie 11 1
TeOMETPHUYECKUE CBEJICHHS
2 | TpeyroibHUKH 18 1
3 | lMaparenpHbIC TIPSIMBIC 13 1
4 | CoOTHOIIEHUS MEXKTY 20 2
CTOPOHAMH W YTJIAMH TPEYTOJIbHUKA
5 | [loBTOpenue 6 1
UTOI'O 68 6
TEMATHUYECKOE IINTAHUPOBAHMUE 8 kaace
Ne TemaTuueckue pasaeibl Bcero B Tom umncie
n/n KOHTP.pao.
1 YPpoK BBOJHOI0 NOBTOPEHHSA 2 -
2 | UeTpIpexyroJIbHUKU 14 1
3 | [limomans. 14 1
4 | TlogoGHBIE TPEYTOJIHHUKH. 19 2
5 | OKpyXHOCTb. 17 1
6 | MroroBoe moBTOpEeHME MPOIICHHOTO MaTepraa 2
UTOro 68 5
TEMATUYECKOE IIJNTAHUPOBAHMHE 9 kaacc
Ne | TemaTuueckue pasaejbl Bcero B ToMm uncie
n/n KOHTP.pao.
1 | BBogHOE OBTOpEHHE. 2
2 | Bexropsl. 12 1
3 | Meron koopauHaT. 10 1
4 | CooTHOIIEHHE  MEXAy  CTOPOHaMH M YyIJIaMHU 1
TpeyroyibHuKa. CKaJIsipHOE NMPOU3BEICHHE BEKTOPOB. 14
5 | JlnuHa OKpYXHOCTH U TUIOIAAb KpyTa. 12 1
6 | JIBmwxeHus. 9 1
7 | HauanpHbIe CBEJICHHS H3 CTEPEOMETPHHL. 5
8 | [loBTOpeHmue. 2 1
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