MynununanbHoe 00111e00pa3oBaTebHOE YUPEKICHUE
CMoeHcKas OCHOBHAs IIKOJIa

VYTBepxKIato:

é 7 JIAPEKTOP ILKOJIbI
Ionmuce /< é/ : [Tutepues B.B.
[Tpuka3 ot 31.08.2023 r. Ne 29

PABOYAS ITPOI'PAMMA

Yueonoro npeamera «'EOMETPUS»
8-9 kaaccsl

2 yaca B HEJIEIIO

B 8,9 Kkitacce
Yuurear Onasena I'.B.

2023-2024 yu. rox



ITosicHuTeIbHAA 3alIUCKA.

Pagouas nporpamma yuyeoHoro npeamerta «['eomerpusi. 8 -9 kjace» cocTaB/ieHa HA OCHOBAHHHU CJIeIYIOIMX HOPMATHBHO-TIPABOBBIX IOKYMEHTOB:
1. ®enepanbHOro TOCYIapCTBEHHOTO0 00Pa30BaTEIBHOIO CTAHIapTa OCHOBHOI'O 00111er0 00pa3oBanus / MuHuctepcTBo oOpa3zoBanus u Hayku PD. — M.:
[Tpocsemenue, 2011 (Ctannaptsl Broporo nokosnenus). [Ipukas Munucrepcrsa oOpazoBanus u Hayku P® ot 17.12.2010 Ne 1897.
2.dyHIaMeHTalIbHOr O sijipa coaepxanus ooiero oopasosanus /Ilox pea. B.B. Koznosa, A.M. Konnakosa. M.: [Ipocsemenue, 2011.
3.®enepanbHoro 3akoHa PO "O6 odpa3oBanuu B Poccuiickoit @enepanuu’ Ne 273 -D3.
4.CanlluHa 2.4.2.2821-10.
5.0cHOBHO# 00pa30BaTENbHON MPOrPaMMBbI OCHOBHOT'O 0011ero oopasosanus ot 28.08.2015.
6.Paboueii mporpammel k yueOHuky JI.C. Atanacsna, B.®. byty3oBa. u n1p. 7-9 kiaccel: yueOHOe mocoOue i 001eoopa3oBaTenbHbIX opranusanuii/B. @.byTy30B.
M.: IIpoceemenue, 2020.
7. Paboueii mporpammel o reometpuu k YMK JI.C. Atanacsna, B.®. byty3oBa. 7-9 knaccel /CocraBurens I'.1M.MacnakoBa. M.: Baxo, 2018.
OO0pa3oBaHue B COBPEMEHHBIX YCIOBUAX IIPU3BAHO 00ECIEUNTh QYHKIIMOHAIbHYIO IPAMOTHOCTh M COL[MAJIBHYIO aJaNTaluio0 00y4aroIuXCsl Ha OCHOB €
IIpUOOpETEHNs] MU KOMIIETEHTHOCTHOIO OIbITa B cepe yueHUs, 103HaHUs, IPOo(PeCcCHOHAIbHO -TPYI0BOr0 BbIOOpa, TMYHOCTHOIO Pa3BUTHSA U LIEHHOCTHBIX
OpHEHTaLUU. DTO PeIOoNpeeIseT HallPaBJIEHHOCT 1iesiel 00yueHus: Ha (OpMUPOBAHUE KOMIIETEHTHON JIMUYHOCTHU, CIOCOOHOM K JKM3HEAEATEN bHOCTU U
CaMOOIIPeIeICHUIO B MH(OPMAIMOHHOM OOIIECTBE, SICHO MPECTABISIONICH CBOH MOTEHIIMAILHBIE BO3MOXHOCTH, PECYPCHI U CIIOCOOBI peann3aliy B bIOPaHHOTO
YKU3HEHHOI'O My TH.

Ilesn o0yueHusi reOMeTPUM:

. OBJIAJICHUE CUCTEMOI T€OMETPHUUECKUX 3HAHUM U YMEHUH, HEOOXOIUMBIX JUIsl TPUMEHEHUS B MIPAKTUYECKON JeATEeTbHOCTH, U3yUYE€HUS CMEKHBIX
JTUCITUTUIAH, TTPOJIOJKEHHs] 00pa30BaHMS;
. MHTEIUIEKTyalIbHOE Pa3BUTHE, (OPMHUpPOBaAHUE Kau€CTB JIMYHOCTH, HEOOXOAUMBIX YEIOBEKY IS IIOJHOLEHHOM KU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U

TOYHOCTb MBICIH, KPUTUYHOCTH MBIIIJICHNUS M HHTYUIUH, JOTHYECKOE MBIIIJICHUE, 3JIEMEHTHI aJITOPUTMHYECKON KYJIbTYpBI, IPOCTPAH CTBEHHBIX MPE/ICTaBICHU,
CIIOCOOHOCTb K NPEOJI0JIEHUIO TPYAHOCTEM;

o (I)OpMI/IpOBaHI/Ie HpC}ICTaBHCHI/Iﬁ 00 HACAX U METOAaX MAaTEMATUKU KaK YHUBCPCAJIBHOI'O A3bIKa HAYKU U TCXHUKHU, CPEACTBA MO CIIUPOBAHUA SIBJICHUH U
IMpONHECCCOB;
L] BOCITMTAHUC KYJIBTYPbI JINYHOCTU, OTHOIICHUS K MATCMATHUKC KaK K YaCTH O6HI€H€HOBquCKOﬁ KYJIbTYPbI, IOHUMAHHA 3HAYUMOCTHU MATECMATHUKH J1JIs1 HAYYHO-

TEXHUYECKOro Iporpecca;

[Ipennonaraercs peajn3oBaTh KOMIIETEHTHOCTHBIN, TMYHOCTHO-OPUEHTUPOBAHHBIN, 1€ATEIbHOCTHBIN IOIX0/bl, KOTOPBIE ONPEAEIIAIOT 3a1a4u 00yUeHUsl.
3agaum o0yyeHHsI reOMeTPUH

. npuoOpeTeHre 3HaHUI U YMEHUH 11 MCIIOIb30BaHUS B IPAKTUYECKOM J1eATEIbHOCTH U [TOBCETHEBHOM JKU3HU;

OBJIaJIeHHE CrIoco0aMM MO3HaBaTeIbHOM, HH(OPMAIIMOHHO-KOMMYHUKATUBHOM U pe(IeKCUBHOMN AeSTeIbHOCTH

OCBOEHHE [103HABATENbHOMN, HH(POPMALIMOHHOM, KOMMYHUKaTUBHOM, pe(IeKCUBHON KOMIIETEHIUSIMU;

OCBOEHHUE OOILEKYJIbTYPHOH, IPAKTUYECKOI MaTeMaTUYECKOH, COLIMAIbHO-TUYHOCTHON KOMIETEHIUAMM, YTO MIPEII0IAraeT:

OOILEKYJIbTYPHYO0 KOMIIETEHTHOCTb ((POPMUPOBAHUE MIPEACTABICHUN 00 HIEAX U METOJaX MATEMAaTUKHU, O MATEMATUKE KaK YHUBEPCAIbHOM SI3bIKE Hay KU, CPEACTBE

MOJICTUPOBAHMS SIBJICHUN U ITPOLIECCOB; (POPMUPOBAHUE TOHUMAHUS, YTO T€OMETpUUecKre (POPMBI SABJISIOTCS U1€aIM3UPOBAHHBIMU 00pa3aM U peasIbHbIX 00BEKTOB);

MPAaKTUYECKYI0 MAaTEMaTUYECKYI0 KOMITIETEHTHOCTD (OBJIJICHUE SI3BIKOM I'€OMETPUH B YCTHOM U MUCbMEHHOU (hopMe, TeOMETPHUECKUMH 3HAHUSAMH U YMEHUSIMH,

HEOOXOAMMBIMU ISl U3YUEHHUS HIKOJBHBIX €CTECTBEHHO-HAYUYHBIX U CLHUIUINH; OBJIa€HUS IPAKTUYECKUMHU HaBBIKAMHU HCIOJIb30BaHUS T€OMETPUUECKUX

MHCTPYMEHTOB J1JIs1 U300paxeHus pUryp, HaXoxJeHUS UX Pa3MeEpPOB);

COI[MAIbHO-TNYHOCTHYIO KOMIIETEHTHOCTD (Pa3BUTHE JJOTHYECKOI0 MBIIIICHUS, aATOPUTMUYECKON KYIbTYpPBI, IPOCTPAHCTBEHHOI'O BOOOPasKEHUS, UHTYHUIINH,

KOTOPbIE HE0OXOUMBI /1JIs1 MPOJOJKEHUST 00Pa30BaHMs U JUUIsl CAMOCTOSITEIbHOM JesTeIbHOCTH; (POpMUPOBAaHHE YMEHHSI IPOBOIUThH apI'yMEHTAIMIO CBOEr0 BEIOOPA

WM XOJa PEIIeHUs 3aJa4ul; BOCHUTaHUE CPEICTBAMU MAaTEMATUKH KYJIbTYpbl JMUHOCTH 4€pe3 3HAKOMCTBO C UCTOPUEN T'€OMETPUH, IBOJIIOLUEH T€OMETPUUECKUX

uen).



KoMneTeHTHOCTHBII MOAXO0/ ONpEEsIeT CIeIyIOIINe 0OCOOEHHOCTH NPEABSIBICHUS COEpKaHUs 00pa30BaHMs: OHO MIPEICTaBICHO B BUJE TPEX TEMATUUECKUX
0JI0KOB, o0ecriedynBarOIMX (OPMUPOBAHNE KOMIIETEHITNH. B mepBom 0Ji0ke mpeacTaBiIeHbl JUAAKTUYECKUE SIUHULIBI, 00CCIEUNBAOIINE COB €PIIICHCTBOBAHNE
reOMETPUYECKUX HABBIKOB. BO BTOpOM - TUAaKTHYECKHUE €AMHUIIBI, KOTOPbIE COAECPKAT CBEEHUS U3 UCTOPUU T€OMETPUU. ITO CoAep)KaHue 00yUeHUs SBIISETCS
0a30i s pa3BUTHS KOMMYHUKATUBHOM KOMITETEHIIMH y4aluxcs. B Tperbem 010ke mpeacTaBieHbl TUIaKTHYeCKHe eIUHUIIbI, OTPakatoie HHPOPMAIIMOHHYIO
KOMITETCHIIMIO ¥ 00ECIICYMBAOIINE Pa3BUTHE YU4EOHO-TIO3HABATEILHOU U pe(IeKCUBHOM KOMITETCHITUH.

[TpunHuuner 0TOOPa coepikaHus CBA3aHbI C IPEEMCTBEHHOCTRIO 1eel 00pa30BaHuUs HA Pa3IMYHBIX CTYNEHSAX U YPOBHAX 00y4eHUs, JOTMKOW BHY TPUIIPEAMETHBIX
CBSI3€H, a TAK)KE C BO3PACTHBIMU OCOOEHHOCTSAMU PAa3BUTHS YUAIIUXCSL.

JInuHOCTHAs1 OpHeHTAalusl 00Pa30BaTEILHOrO MPOIIECCca BBISBISET MPUOPUTET BOCHUTATENBHBIX M pa3BUBAIOLIHX 11efell 00yueHusi. CocOOHOCTh yJaIuxcst
INOHHUMATL ITPUYKUHBI U JIOTUKY Pa3BUTHA MATEMATHYCCKHUX ITPOLICCCOB OTKPBIBACT BO3MOXKXHOCTD AJII OCMBICIICHHOI'O BOCIIPUATHUA BCEI'O pa3Hoo6pa3I/I;{
MHPOBO33PEHUYECKUX, COLUOKYIIbTYPHBIX CUCTEM, CYIIECTBYIOIIMX B COBpEMEHHOM Mupe. CucrteMa ydeOHbIX 3aHATHH MpHU3BaHa CliocOOCTBOBATh P a3BUTHIO
JMYHOCTHOM CaMOUAECHTU (QUKAIINH, TYMAaHUTAPHOM KYyJIbTYpPbI IIKOJIbHUKOB, UX NPUOOLIEHUIO K €CTECTBEHHO-MATEMATUYECKON KYJIbTYPE, MOTHUBALIUH K
COIMAJIbHOMY ITO3HAHWIO U TBOPUCCTBY, BOCIUTAHUIO JINYHOCTHO H O6IIICCTBCHHO BOCTp€6OBaHHBIX Ka4€CTB, B TOM YHCJIC IT'PAKJAaHCTBCHHOCTH, TOJICPAHTHOCTHU.
,Z[eﬂTeJIBHOCTHI)Ii/‘I moAX0da OTpaXa€T CTPATECTHUIO COBpeMeHHOﬁ 06pa30BaTeJ’IBHOﬁ IIOJIMTHUKH H606XO)II/IMOCTI) BOCIIMTAaHUS YCIIOBCKA U I'paXIaHUHA,
WHTETPUPOBAHHOIO B COBPEMEHHOE MY O0IIIECTBO, HAIIEIEHHOI'O Ha COBEPIIEHCTBOBaHHE 3Toro odmectBa. CHcTeMa ypOKOB COPUEHTHPOBAHA HE CTOJIBKO Ha
nepeaady «roToBbIX 3HAHUI», CKOJIBKO Ha ()OPMUPOBAHNE aKTUBHOM JIMYHOCTH, MOTUBHUPOBAHHON K caM000pa30BaHMIO, 00J1a/1at01lel 10CTATOYHBIMU HaBbIKAMU U
MCUXOJIOTMYCCKMMHU YCTAHOBKAMH K CaMOCTOATCIIbHOMY ITOMCKY, OT60py, aHaJIM3y U UCIOJIb30BAHUTO I/IH(bOpMaI_II/II/I. 9TO TIOMOXKET BBIITYCKHUKY aJ1alITUPOBATLCA B
MUpe, rae 00beM HH(POpPMALMK PACTET B TEOMETPUUYECKON IPOrPECCUH, I1€ COLMaNIbHAs U MPO¢eCcCHOHaIbHAs YCIEIHOCTh HAIPSIMYIO 3aBUCST OT IIO3UTUBHOIO
OTHOILIEHUS K HOBAIMSIM, CAMOCTOSTEIbHOCTH MBIIIJICHHUS] 1 MHUIIUATUBHOCTHU, OT TOTOBHOCTH IMPOSIBJIATH TBOPYECKHI MOAXO K eIy, HICKaTh HECTaHAaPTHBIE
CIOCOOBI pelICHHs TIPOOJIEM, OT KOHCTPYKTHBHOTO B3aUMOJICH CTBHS C JIFOIbMHU.

JlnpakTuueckas MoJeb OOYUeHUs U IeAarorndeckue CpeicTBa OTPaXKarT MOJAEPHU3AILINI0 OCHOB y4eOHOI 0 Ipoliecca, UX MepeopreHTAINIO Ha TOCTHIKEHUE
KOHKPETHBIX Pe3yJIbTaTOB B BUJI€ C(HOPMUPOBAHHBIX YMEHHI M HABBIKOB yUYaIUXCsi, 0000IIEHHBIX CTOCO00B AesiTebHOCTH. DOpMHUPOBAHHE LIETOCTHBIX
Hpe)lCTaBJ'IeHI/Iﬁ 0 reOMETPUHn 6YI[6T OCYHICCTBIIATLCA B XOA€ TBOp‘ICCKOﬁ ACATCIIBHOCTU YyJalIUXCsa Ha OCHOBE JIMYHOCTHOI'O OCMBICIICHUA T€OMETPUICCKUX q)aKTOB u
SIBJICHUN. 0c000€ BHUMAHUE YACNSIETCS MO3HABATEIFHOM aKTUBHOCTH yUYaIIUXCs, X MOTUBUPOBAHHOCTH K CAMOCTOSITEIbHON yueOHOM paboTe. DTo mpeanoiaraet
Bce 0oJiee MHUPOKOE UCIONIb30BaHNE HETPATUIIMOHHBIX ()OPM YPOKOB, BTOM YHCJIE METOJIUKH JEJIOBBIX U POJIEBBIX UTP, TPOOIEMHBIX IUCKYCCHI, MEKIIPEIMETHBIX
HHTETPUPOBAHHEBIX YPOKOB H T.JI.

I/Isyqe}me reoMeTrpun B 7-9 kaaccax HamnpaBJICHO HA JOCTUKEHHUE CJIECAYIOIIUX neJaeii:

Hampasnenue

emm
pa3BUTHA

pPa3BUTHE JTOTMYECKOT0 U KPUTUYECKOTO MBILIIEHUS, KYJIbTYPbI PEUH;

BOCITUTAHUE KAYECTB JIMYHOCTH, 00ECIICUNBAIONINX, YBAKEHNE K HICTUHE U KPUTUYECKOT'0 OTHOIIICHUS K COOCTBEHHBIM U UYXKUM CY)KJICHHSM;
(dbopMHUpOBaHUE y YUAIIUXCSI HHTEIJICKTYIbHOW Y€CTHOCTH U 00bEKTUBHOCTH, CIIOCOOHOCTH K IMTPEOA0JICHUIO MBICIUTEIbHBIX CTEPEOTHUIIOB,
BBITCKAIOIIMX U3 OOBIJIEHHOI'O ONbITa

(dbopMUpOBaHKE KAYE€CTB MBIIUICHHS, HEOOXOIUMBIX JIJIsl aIaNTallii B COBPEMEHHOM MH(OPMAITMOHHOM OOIIECTBE;

pa3BUTHE MHTEpPECa K MATEMAaTUYE€CKOMY TBOPUECTBY U MAaTEMaTHUECKHUX CITIOCOOHOCTEH

JInuyHOCTHOE

qDOpMHpOBaHI/IC Hpe,Z[CTaBJIeHI/Iﬁ 00 nacAX 1 0 MCTOAAX MAaTEMATHUKH KaK 00 YHUBCPCAJIBHOM A3BIKC HAYKH U TCXHUKH, HaCTU
00111€4€10BEYECKOM KYIBTYPBI;

YMeHue BUJIETh MaTEMAaTHYECKYIO 3a7auy B OKPYXKaIOIEM MUPE, UCII0Ib30BaTh MATEMAaTHUECKHE CPEICTBA HATJISIAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI) JJI UIUTIOCTPAIMK, HHTEPIPETAllH, apryMEHTalluu;

OBHa)IeHI/Ie YMCHHCM JIOTUYCCKU 000CHOBBIBATH TO, YTO MHOI'i€ 3aBUCHUMOCTH, 06Hapy>KeHHBIe NyTEM paCcCMOTPCHUSA OTACIIbHbIX YaCTHBIX
CIIy4aeB, UMEIOT 00I1Iee 3HaYeHHE ¥ PacpoCTPAaHSIIOTCS Ha Bce (DUTYphI ONPEAEICHHOr 0 BUA, H, KPOME TOT0, BEIPa0AaThIBATh NOTPEOHOCTH B

MeranpenmerHoe



JIOTUYECKOM 00OCHOBAHHMH 3aBHCUMOCTEH

BrlIsiBiIeHH € TPaKTHYECKON 3HAYUMOCTH HAyKH, €€ MHOT000pa3HbBIX MPUIIOKCHUH B CMEKHBIX JUCIHUIUIMHAX U TIOBCEAHEBHOM IEITEIILHOCTH
JIIoJICH;

Coznanue GpyHaaMeHTa 1Jisi MaTeMaTHYECKOr0 pa3BUTHsA, (DOPMUPOBAHKS MEXaHU3MOB MBIIILICHUS, XapaKTEPHBIX JIJI1 MaTEMaTHYECKOM
JeITSIIbHOCTH.

IIpenmeTHOE

Ha ypoBHE 0CHOBHOr0 00111€r0 00pa3oBaHus 3a7auu y4eOHbIX 3aHATHI OMpENEICHbI KaK 3aKpeIIeHne YMEHUN pa3/ieNsiTh IPOLECCHl Ha ITallbl, 3BEHbs, BBIIEIATh
XapaKTCPHLIC IPUIUHHO-CICACTBCHHBIC CBA3HU, OIPCACIIATh CTPYKTYPY o0BeKTa IIO3HAaHUA, 3HAYUMBIC (byHKI_II/IOHaJIbHBIe CBA3U U OTHOLICHUA MCKAY YaCTAMU
oejaoro, CpaBHMBATh, COIIOCTABJIATD, KJIaCCI/I(I)I/II_[I/IpOBaTB, PaHXXHUPOBATH 00BEKTEI 1O OOHOMY HUJIN HECKOJIbKUM ITPCIAIIOKCHHBIM OCHOBAHUAM, KPU TCPUAM.
[TpuHIMIHaTHHOE 3HAYEHHE B PAMKaX Kypca MpHoOpeTaeT yMeHue pa3nuiaTh (PakThl, MHEHHS, JOKa3aTeNbCTBA, TUIIOTE3bI, AKCHOMBI
[Tpu BBIOTHEHUH TBOPYECKUX padboT GOpMHUPYETCS YMEHHUE ONpeeNsiTh aIeKBaTHbIE CIIOCO0bI pelleHrs yueOHO! 3a7jaui Ha OCHOBE 33JaHHBIX aJITOPUTMOB,
KOM6I/IHI/IpOBaTB HU3BCCTHBIC AJITOPUTMBI ACATCIIBHOCTU B CUTyallHUAX, HC IPCAIIOJIAraromux CTaHAAPTHOI'O IMPUMCHCHU OAHOI'O U3 HUX, MOTUBUPOBAHHO
OTKAa3bIBATHCA OT 06pasua ACATCIBHOCTU, HCKATb OPUTUHAJIBHBIC PCIICHU .
VYuyamuecs J0JKHBI IPUOOPECTH YMEHUS 10 (POPMUPOBAHUIO COOCTBEHHOI'O aIrOPUTMA PEIIECHUS T03HABATENIbHbIX, ((OPMYJIMPOBATH IPOOJIEMY U LIETH CBOEH
pa6OTLI, OIMpCACIAThL AACKBATHLIC CITOCOOBI U MCTOAbI PCIICHUA 3a/]la4U, IPOTHO3UPOBATH O)KHﬂaCMBIfI PE3yJIbTAaT U COMMOCTABJIATH €TI0 C COOCTBEHHBIMU
reoMeTpUYECKUMU 3HAaHUSAMU. YUalluecs JODKHBI HAyYUThCS IIPECTABIATh PE3yIbTaThl HHAUBUYaIbHON U IPYIIIOBON I103HABATEILHOM J1€ATEIbHOCTH B (hopMax
KOHCIIEKTa, pedepaTa, pereH3uH.
Ha ypokax yuaiuecst MOryT 60see yBEepeHHO OBJIaJ€Th MOHOJIOTHYECKOM U JUAIOrMYECKOl peublo, yMEHHEM BCTYIaTh B peueBoe O0IIEHUE, Y4 acTBOBATh B TUAJIOTe
(MoHMMAaTh TOUYKY 3pEHUs coOeceIHuKa, IPU3HaBaTh IIPaBO Ha MHOE MHEHHE), IPUBOJUTH IPUMEPHI, TOJOUPATh apryMeHThl, nepedpa3upoBaTs MbICIb (0OBSICHATh
«MHBIMHN CJ'IOBaMI/I»), (bOpMy.]'[PIpOBaTI) BBIBOJHI. I[J'If[ pPEeICHUA TO3HABATCIIbHBIX U KOMMYHHKATHBHBIX 3aJlad yJalllUMCA IPCAJiarac€rcda UCIoJb30BaTh PAa3JIMYHBIC
WCTOYHUKU UH(POPMALMH, BKIIIOYAsl SHIMKIIONEANH, CII0BApU, MHTEPHET PECYPChI U Ipyrue 0a3bl JaHHbIX, B COOTBETCTBUM C KOMMYHUKATUBHOM 3a7aueil, cepoil u
CUTyaluel oOIIeHNUsI OCO3HAHHO BEIOMPATh BHIPA3UTEIbHBIE CPEICTBA S3bIKA U 3HAKOBBIE CHCTEMBI (TEKCT, TaOJHIIa, CXeMa, ayAMOBU3YAIBHBIN DS U 1IP.).
AKIICHTUPOBaHHOE BHIMAaHHE K MTPOAYKTUBHEIM (popMaM y4eOHOM NesTENbHOCTH MPeIIoaraeT akTyaTn3aiio HHPOPMAITHOHHOM KOMITETEHTHOCTH YUYaIIUXCs:
(dbopMUpOBaHKE MPOCTEHUIITIX HABBIKOB paOOTHI C UCTOYHUKAMH, MaTEPHAIAMH.
Bounpiryro 3Ha4MMOCTh 00pa3oBaHus COXpaHseT HH(OPMAIMOHHO-KOMMYHHKATUBHAS ICATETHbHOCTh YYAIINXCs, B paMKaX KOTOPOH Pa3BUBAIOTCS YMEHHS U HABBIKU
IIOUCKa Hy)KHOﬁ I/IH(i)OpMaI_[I/II/I 10 SaﬂaHHOﬁ TEMC B UCTOYHHUKAX PA3JIMIHOI'O THIIA, U3BJICUCHU HeO6XO}1HMOﬁ I/IH(I)OpMaI_[I/II/I 13 HCTOYHHUKOB, CO3/1 aHHBIX B
PAa3IMYHBbIX 3HAKOBBIX CUCTCMAX (TGKCT, Ta6J'II/II_[a, rpa(i)m(, JuarpamMma, aYJIHOBHSyaHBHBIﬁ paa u )Ip.), nepeBoaa I/IH(bOpMaI_[I/II/I nu3 O}IHOﬁ 3HAKOBOM CHCTEMBI B
ApYryro (U3 TekcTa B TabJUILy, U3 ayIHOBU3YalIbHOIO psiia B TEKCT U JIp.), BBIOOPA 3HAKOBBIX CUCTEM a/I€KBAaTHO ITO3HABATENbHOM U KOMMY HUKATUBHOW CUTYallUH,
OT/IEJIEHUS] OCHOBHOW MH(OPMalLlUK OT BTOPOCTENIEHHOM, KpPUTUYECKOr O OLIEHUBAHUS JJOCTOBEPHOCTH I10JIy4YE€HHON MH(opMalnu, nepeadn coaepKaHus
nH(pOpMaIMK aIeKBaTHO IOCTaBICHHOM 11U (CKaTo, IOJIHO, BHIOOPOYHO). Yyaliuecs A0DKHBI YMETh pa3BepHYTO 00OCHOBBIBATh CYX/IEHHUS, 1aBaTh ONPEAEICHNUs,
MNPUBOAUTH AOKA3aTCIILCTBA (B TOM 4YHCJIIC OT HpOTI/IBHOFO), 00BACHSTD HN3YYCHHBIC ITOJIOKCHHA HAa CAMOCTOATCIILHO HO):[O6paHHBIX KOHKPCETHBIX IPUMEPAX, BIAACTh
OCHOBHBIMHU BUIaMU ITyOJIMUHBIX BBICTYIUIEHUH (BbICKa3bIBaHMS, MOHOJIOT, AUCKYCCHUs, IOJIEMHUKA), CIIE0BAaTh STUYECKUM HOPMaM M IIpaBUJIaM Be IEHU S JUaliora,
aucnyTa. [Ipennonaraercs yBepeHHOE HCIOIb30BaHUE YHAIIMMUCSA MYJIbTUMEAUHHBIX PECYPCOB U KOMIIBIOTEPHBIX TEXHOJIOTHH /11 00paboTKH, 1€ perayu,
cUCTeMaTH3aluu HHpopMaIuK, Co3AaHus 0a3 JaHHBIX, IPE3ECHTAIIMN PE3YJIbTATOB [T03HABATEIIBHON U MIPAKTUYECKOMN JACATEIbHOCTH.
CTaHI[apT OPHCHTUPOBAH HAa BOCIIMTAHUC IIKOJIbHUKA-TpA)KAaHWHA U IMaTpruoTa POCCI/II/I, Pa3BUTUC JYXOBHO-HPABCTBCHHOI'O MM pa MIKOJbHUKA, €0 HATUOHAJIBHOI'O
CaMOCO3HaHMs. DTH MOJIOKEHUS HAIIM OTPa’KEHUE B COJIepKaHUH YPOKOB. B mponecce 00yueHust 1oaxKHO ObITh CHOPMUPOBAHO YMEHUE (OP MYJIMPOBATH CBOU
MHPOBO33PCHYCCKUC B3TJIAAbI U HA 9TOHM OCHOBE - BOCITHTAHHUS IrpaXX1aHCTBECHHOCTH U ITaTPUOTU3MA.

OoOmas xapakrepucTuKa Kypca reomerpum B 8-9 kiiaccax
B kypce yclIoBHO MOKHO BBIJICIUTH CIAEAYIOINE colepkaTenbHblie TuHun: «Harnsanas reomerpus», «['eomerpuuecku e Gurypo», «M3mMepeHne reoMeTpudecKux
BCIIMYHUH», «KOOpHI/IHaTI)I», ((BGKTOpI)I», «TCOMeTpI/IH B UCTOPHUYCCKOM PA3BUTUND).
MaTepHan, OTHOCSIH.[I/If/iCSI K JIMHHUH «HaFJISIIIHaSI reoMeTpusa» (SHeMeHTLI HaFJ’IH}IHofI CTepeOMeTpI/II/I), CHOCO6CTByeT Pa3BUTHUIO IPOCTPAHCTBCHHBIX Hpe}ICTaBJ'IeHI/Iﬁ
ydqalmuxcs B paMKax U3y4ICHUA IJNIAHUMCTPUH.



Conepxanue pasznenos «I'eomerpuueckue purypsi» 1 «MisMepenue reomeTpu4ecKUX BeJJHUYMH» HAILlEJICHO HA MOJIYyYEHHE KOHKPETHBIX 3HAHUH O
reomMeTpudeckon (purype kak BakHeiIIel MaTeMaTUYECKOM MO IS ONMCaHuUs OKpYy»Karo1ero Mmupa. CucreMaTHuecKoe U3y4yeHUe CBOMCTB I'€0 METPUUYECKUX
¢buryp no3BOJIMT pa3BUTh JIOTHYECKOE MBIIIUIEHHE U MI0KA3aTh IPUMEHEHUE 3TUX CBOMCTB IIPH PELICHUHU 33a4 BBIYMCIUTENBHOIO U KOHCTPYKTUBHOI'O XapaKTepa, a
TaK)Ke MPU PELICHUH IPAKTUYECKUX 3a/a4.

Matepuai, OTHOCAIIUKCS K COAepKaTeNbHbIM JTHHUAM « KoopamHaThl» 1 « BeKTOpbI», B 3HAUNTEIBHON CTEIIEHH HECET B ce0e MEKIPEIMETHBIC 3HAHU S, KOTOPBIC
HaxoJsT IPUMEHEHHUE KAaK B PA3JIUYHBIX MATEMaTUYECKUX TUCIHUINIMHAX, TAK U B CMEXHBIX IIPEIMETax.

Jlunus «'eomeTpusi B MCTOPHYECKOM Pa3BUTUM» [IpeIHA3HAaYeHa JJIs1 POPMUPOBAHUS IPECTABICHUN O F€OMETPUU KaK YaCTH YEIO0BEYECKOM KYIbTYphbl, IS
00111er0 pa3BUTHUS HIKOJbHUKOB, JIJISl CO3/IaHUS KYJIbTYPHO-MCTOPHUECKOM Cpeabl 00yUeHuU .

JII/I‘IHOCTHI)IC, METANIPECAMETHBIC H NMPEAMETHBIC PE3YJIbTATHI OCBOCHUA COACPKAHUA KypcCa

[Tporpamma obecrneunBaeT NTOCTHKEHUE CIEAYIOINX Pe3yIbTaTOB OCBOCHUS 00Pa30BaTeIbHON IPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHMUS:

JIMYHOCTHBIE:

(dhopMHUpOBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K YYE€HUIO, TOTOBHOCTH U CITIOCOOHOCTH O0YYAIOIIMXCS K CAMOPA3BUTHIO U caM000pa30BaHHIO HA OCHOBE MOTHBAIIMH K
00y4YeHUIO U 10 3HAHUIO0, BEIOOPY JajbHelIero oopa3oBanus Ha 6a3e OpUEeHTUPOBKHU B MHUpe Mpodeccuil u MpoQeccuoHaNbHbIX TPE OUTEHHI, 0CO3HAaHHOMY
MOCTPOEHUIO WHIMBHUIYyaTbHOU 00pa30BaTEIbHON TPAEKTOPUH C YUETOM YCTOMUMUBBIX MTO3HABATEILHBIX HHTEPECOB;

(dhopMUpOBaHUE IETOCTHOI'O MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U OOIIIECTBEHHOM MPAKTHKU;

(hopMHUpOBaHHE KOMMYHUKATHBHON KOMITIETEHTHOCTH B OOIIIEHUHU U COTPYAHUYECTBE CO CBEPCTHUKAMM, CTAPIIMMH M MJIAJIIMMHU B 00pa30BaTeNbHOM, OOIIECTBEHHO
MOJIE3H O, y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOH U JPYruX BUIAX AESATEIbHOCTU;

yMEHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOU MBICIH B YCTHOIH U MMCbMEHHOM peur, MTOHUMAaTh CMBICH MIOCTaBJICHHOM 3a/1a4u, BBICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH MIPUMEPBI U KOHTPIIPUMEPHI;

KPUTUYHOCTh MBIIIUICHUS, YMEHHUE DPACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIC BHICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (PaKTa;

KPEaTUBHOCTH MBIIICHUS, UHUIIMATHBA, HAXOAYUBOCTb, aKTUBHOCTH ITPU PELICHUH T€OMETPUIECKUX 3a71aY;

yMEHHE KOHTPOJIMPOBATh IMPOIECC U PE3yNIbTAT yUeOHOH MaTEMaTHYECKOH eI TeIIbHOCTH;

CIOCOOHOCTH K SMOIIMOHATBHOMY BOCHPHATHIO MAaTEMaTHIECKUX 00BEKTOB, 3a/1a4, PEIICHUN, pacCyKIeHU;

MeTanpeaMeTHbIE:

1) yMeHHEe caMOCTOSITENIFHO MIIAHUPOBAThH AIbTEPHATUBHEIC ITYTH JTOCTHKEHUS 1IeJIel, 0CO3HAHHO BHIOMPaTh HanOomee d(pdekTHBHBIE cIOCOOBI peIeHHs YIeOHBIX U
MMO3HABATENILHBIX 33/1a4;

YMEHHUE OCYIIECTBIISITh KOHTPOJIb MO PE3YyJIbTATy | 10 CIOCO0Y EHCTBHS HA YPOBHE MPOU3BOJILHOTO BHUMAHUS U BHOCHTH HEOOXOIUMBIE KOPPEKTHBHI;

yMEHHE a/IeKBATHO OLIEHHUBATh MIPABHIIBHOCTb MIIM OIIMOOYHOCTH BBIITOJHEH U y4eOHOH 3a71aul, €€ 00beKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3 MOKHOCTHU €€
peLIeHHUS;

OCO3HAHHOE BJIAJIEHUE JOTMYECKUMU JEHCTBUSAMHU ONPEACIICHUs TOHATUN, 00001 eHNs, YCTAHOBJICHUS aHAJIOTH, Ki1acCU(UKALIMN HA OCHOBE CaMOCTOSTEIILHOTO
BBIOOpPA OCHOBAHMI U KPUTEPUEB, YCTAHOBJICHUS POAOBUIOBBIX CBS3EH;

YMEHHE yCTaHABIMBATh MPUYHMHHO-CIECTBEHHBIE CBS3U, CTPOUTH JIOTHYECKOE PACCYKACHUE, yMO3aKItoueHne (MHIYKTUBHOE,

JeTyKTUBHOE U TI0 aHAJIOTHH) U BHIBOJIBI;

yYMEHHE CO3/1aBaTh, IPUMEHATH U MPEe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHIE CPEICTBA, MOJEIN U CXEMBI JJIs PEIIeHUS Y4eOHBIX U MO3HABATENbHBIX 33/1a4,
YMEHHE OpPraHU30BHIBATH yUeOHOE COTPYAHHYECTBO W COBMECTHYIO JCSATEIHHOCTh C YUMTEJIEM U CBEPCTHUKAMU: OMPENEIISATh 1EJH, PacpeaesaTh GyHKINH U
POJI YYaCTHUKOB, OOTIHE CIIOCOOBI pabOThI; yMEHUE padOTaTh B TPYIINE: HAXOAUTH O0IIEe PEIICHNE U pa3peliaTh KOH(PIMKTH HA OCHOBE COTJIa COBAHUS MO3UIIUN 1
y4€Ta HHTEPECOB; CAymaTh NapTHEPaA; (GopMyIHMpoOBaTh, apryMEHTUPOBATh M OTCTaMBAThH CBOE

MHEHUE;

(dbopMUpoOBaHUE U pa3BUTHE YUEOHOH M OOIIENOIb30BATEIhCKOW KOMITIETEHTHOCTH B 00J1aCTH UCITOIB30BAHUS HH(OPMAITHOHHO ~-KOMMYHHUKAITMOHHBIX TEXHOJIOTHid
(MKT-KOMIETEHTHOCTH);

MepBOHAYAIIbHBIE MTPEICTABIICHUS 00 UIeSIX U O METOJaX MaTeMAaTHKU KaK 00 YHHBEPCAILHOM SI3bIKE HAYKH M TEXHUKH, O CPEICTBE MOJICTMPOBAHMS SIBJICHUN U
MIPOIIECCOB;



YMEHHE BUETh MATEMATHYECKYIO 33/1auy B KOHTEKCTE MPOOJIEMHON CUTYAllMH B JPYTUX TUCIHUIUIMHAX, B OKPYKAIOUICH KU3HU;

YMEHHE HAaXOAUTh B Pa3JIMYHBIX UCTOYHUKAX HH(POPMAILIHIO, HEOOXOUMYIO IS PEIICHUs MaTeMAaTHYECKUX MPOOJIeM, U MPEACTABIAThH €€ B MOHATHOU (opMe;
MPUHUMATH PEIICHHE

B YCIIOBUSIX HEMOTHOW U U30BITOUHOM, TOUHOM U BEPOSTHOCTHON HH(POPMAIIUY;

yMEHHE TOHUMATh M MCIIOIH30BATh MATEMAaTHUYECKHE CPENICTBA HATJIIAHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U Jp.) ISl WILTIOCTPALMH, HHTEPI PETAlluH, apTyMEHTalluy;
YMEHHE BBIIBUTATh THITIOTE3bI IPH PEIICHUU yYeOHBIX 3a/1a4 M MOHUMATh HEOOXOAMMOCTh X IPOBEPKU;

YMEHHE TPUMEHSITh WHIYKTHBHBIC U JICAYKTHBHBIC CIIOCOOBI paCCy X ICHHI, BUJICTh PA3JIMYHbBIC CTPATCTUHU PEIICHUS 3a]1a4;

MOHUMAHHUE CYIIHOCTH AaJrOPUTMHYCCKUX IPEANMUCAHUA € YMEHUE ICHCTBOBATh B COOTBETCTBHH C MPEJIOKCHHBIM aJITOPHTMOM;

YMEHHE CaMOCTOSITEIbHO CTABHUTH 11€JIH, BRHIOMPATh U CO37]aBaTh AJITOPUTMBI I pEUICHUs YU4eOHBIX MaTeMaTHYECKUX MIpolIiem;

YMEHHE TUTAHUPOBATh U OCYIIECTBIATH AEATENLHOCTh, HAMPABICHHYIO Ha peIIeHHEe 3a]ad MCCIIeI0BATENbCKOTO XapaKTepa;

npeaMeTHbIE:

OBJIaJIcHHE 0A30BBIM MTOHSITHWHBIM AIapaToOM IO OCHOBHBIM pa3jiejiaM COJIeP)KaHHUS; TPEICTaBIICHHE 00 OCHOBHBIX U3Y4aeMbIX MOHATHSX (4HCII0, T€OMETpUYecKast
¢durypa) Kak BAKHEHIIIMX MAaTEMAaTHICCKUX MOJICIIAX, TO3BOJISIOIINX OMUCHIBATh U U3y4aTh PealibHBIC MPOIECCHI U SIBJICHUS,

yMeHHe padoTaTh C TEOMETPUUECKUM TEKCTOM (aHATU3UPOBaTh, U3BJIEKATh HEOOXOIUMYIO HH(POPMAIIHIO), TOYHO U TPAaMOTHO BBIpa)kaTh CBOM MBICIIH B YCTHOH H
MMHUCbMEHHOW peuyun

C MPUMCHEHHEM MaTEMATHYECKOH TEPMUHOJIOTUU i CHMBOJIMKH, HCIIOJIB30BATh PA3IMYHBIC S3bIKH MATEMATHKH, IIPOBOIUTH KIaCcCH (PUKAITIH, JTOTH YECKUE
000CHOBaHHUSI, JOKA3aTEILCTBA

MaTEeMaTUYECKUX YTBEPXKICHHIA;

OBIIa/ICHHE HABBIKAMH YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYU CICHUII;

OBIIaICHHE T€OMETPUUYECKUM SI3bIKOM, YMEHHE UCIIOIb30BATh €ro IS OMMUCAHUS TPEIMETOB OKPYKAIOUIEr0 MUpa, pa3BUTHE MTPOCTPAHCTBEHHBIX I PEICTABICHUN U
M300pa3UTENBHBIX

YMEHHH, TPUOOPETCHHE HABBIKOB T€OMETPUICCKUX TTOCTPOCHUN;

YCBOCHHE CHCTEMAaTUYCCKUX 3HAHHUM O IITOCKUX (PUTypax M UX CBOMCTBAX, a TAK)KE HA HATJISJTHOM YPOBHE — O MPOCTEHIIIMX MPOCTPAHCTBCHHBIX TeJIaX, YMCHHE
MPUMEHSTH CHCTEMAaTUYECKUE 3HAHUS O HUX JUISI PEIICHHUS T€OMETPUUECKUX M MPAKTHYECKHX 3a]1aY,

YMEHHE U3MEPSTh IITHNHBI OTPE3KOB, BEITMYHUHEI YTJIOB, HCIOJIB30BATh (POPMYIBI JJIsl HAXOXKICHHUS TEPUMETPOB, IIIOMAAeH U 00BEMOB T€OMETPUYECKUX PUTYD;
YMEHHE TPUMEHSTh U3YYCHHBIE IOHSATHS, Pe3YIbTAThI, METO/IbI JIJIsl PEIICHHU s 3a/1a4 MPAKTUIECKOT0 XapaKTepa U 3a/1ad U3 CMEXKHBIX JUCIUIUIMH C UCIOJIb30BAHHEM
MIPU HEOOXOAMMOCTH CITPABOYHBIX MAaTEPHAJIOB, KAJIBKYJIATOpA, KOMIIBIOTEPA.

Ilnanupyemble pe3yabTaThl H3yUeHHsI Kypca reomeTpun B 8-9 kiaccax.

Harasignast reomerpust

Buvinycknux nayuumces:

pacro3HaBaTh Ha YepTeKax, pUCYHKAX, MOJCIISAX U B OKPYKAIOLIEM MHUpPE IIOCKHE M MPOCTPAHCTBEHHBIE T€OMETPUUECKHIE (PUTYPBI;
pacro3HaBaTh pa3BEPTKHU KyOa, MPAMOYTOJIBHOTO Mapaieienumnesa, NpaBuiIbHON MUpaMUabl, HUJIUHAPA U KOHYCA;

OIPEACIISATh 10 JMHEHHBIM pa3MepaM pa3BEPTKU (DUTYpBI JIMHEHHBIC pa3Mephbl caMoi (pUrypbl 1 HA000POT;

BBIUUCIIATH 00BEM MPSIMOYTOJIBHOIO Mapasulesenurea.

Boinycknuk nonyuum 603mM0x4CHOCHIb:

BBIUUCIATh OOBEMBI TMPOCTPAHCTBEHHBIX T'€OMETPUUECKUX UTYpP, COCTABICHHBIX U3 MPSAMOYTOJbHBIX IapajiesenuIeioB;
YIIyOUTh M Pa3BUTh MPECTaBICHUS O POCTPAHCTBEHHBIX T€OMETPHUECKUX (QUTYPaAX;

MIPUMEHSTh NOHATHE Pa3BEPTKU JJIs1 BBIITOIHEHUSI IPAK THYECKUX PACUETOB.

I'eomerpuyeckne purypsi

Buvinycknux naywumca:

10JIb30BAaThCS A3bIKOM F'€OMETPUH JJIs1 ONTMCAHUS IIPEIMETOB OKPYKAIOIIEro MUPA U X B3AUMHOT'O PacCIlOI0KEHNUS;



pacrio3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX T€OMETpUYEeCcKre PUTYPbl U UX KOHQUTypaLluu;
HAXOAUTb 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOLIEHMs, IpagycHyto Mepy yriioB oT 0 1o 180°, mpuMeHss onpeaeneHus, CBOCTBA U IPU3HAKU
buryp 1 ux 31€MEeHTOB,
OTHOUIeHUs GUryp (paBeHCTBO, 0J001e, CHAMMETPUH, IOBOPOT, MapaljiedbHblil IEPEHOC);
onepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMU I'€OMETPUIECKUX DUTYD;
OlepUpoBaTh C HAYaJIbHBIMU HOHATHSAMM TPUTOHOMETPUU U BBIIOJHATH 3JIEMEHTAapHblE oOnepanuu Haja (QYHKIUSMH YIIIOB;
pelaTh 3aJa4y Ha JI0Ka3aTeabCTBO, ONUPAsiCh Ha U3YUYEHHbIE CBOWCTBA (GUT'YP U OTHOLICHUH MEXIy HUMH U IPUMEHSS U3YUEHHbIE METO/IbI 10Ka3aTEebCTB;
pelaTh HECIOXKHbIE 3a/1a4l Ha TOCTPOCHUE, IIPUMEHSI OCHOBHBIE aJIrOPUTMBI IIOCTPOSHHS C TOMOIIBIO ITUPKYJIIS U INHEUKY;
pelaTh MIAHUMETPUYECKUE 3aJa4l HAa HAXOXKJ€HHE TeOMETPUUECKUX BEIMUMH 110 00pa3laM WM alrOPUTMaM, peIllaTh MPOCTEUIINE INIAHUMETPUYECKUE 3a/1a4u B
IIPOCTPAHCTBE.
M3BJIEKATh MH(POPMALIUIO O TEOMETPHUECKUX (PUTYpax, IPEACTAaBICHHYIO HAa YePTeXax B IBHOM BH/IE;
MPUMEHSTH J1JIS PEeIIeHus 3a7au reoMeTprudeckie GakThl, €CM YCIOBUS UX MPUMEHEHHU 3aJJaHbl B IBHOI dopme;
Buinycknuk nosyuum 603M0MCHOCHLb:
OBJIaJI€Th METOJaMM PELICHU 3a7a4 Ha BBIYMCIIEHHS U 10Ka3aTeNIbCTBA: METOJIOM OT IIPOTUBHOI0, METOI0M 11010011, METOJIOM IIepedopa Bapu aHTOB U METOJIOM
reOMEeTPUYECKUX MECT TOUEK;
IPUOOPECTH ONBIT IPUMEHEHHUS aIreOpandyeckoro u TPUrOHOMETPUYECKOro anmapaTa U Uei 1BUKEHUs U PEIIEHUU FeOMETPUUECKHX 3a/1ay;
OBJIQIETh TPAJULIMOHHON CXEMOW pelIeHus 3a]]a4 Ha IOCTPOEHHUE C TOMOIIBIO LIMPKYJIA U JIMHEHKU: aHAJIN3, IOCTPOCHUE, J0KA3aTEILCTBO U UC CIIEI0BAHUE;
HAY4YMTHCS PEIaTh 3a/1a4M Ha IOCTPOEHUE METOJIOM T€OMETPUYECKOr0 MeCTa TOUEK U METOJI0M IO 00MS;
pUOOPECTH OMBIT UCCIIEJOBAHUS CBOICTB MJIAHUMETPUYECKUX (DUTYpP C TTOMOLIBIO0 KOMIBIOTEPHBIX IPOrPaMM;
pUOOPECTH ONBIT BHIIOJIHEHUS MPOEKTOB 110 TeMaM: «I'eomeTprueckue npeodpa3oBaHus Ha IIIOCKOCTH», «IlocTpoeHue oTpe3koB o Gpopmyney;
HAy4YUThCS UCIIOJIb30BaTh CBOMCTBA T€OMETPUUECKUX (DUTYp NI PELICHUs TUMIOBBIX 3ajia4, BOSHUKAIOLIUX B CUTYallUAX IOBCEJHEBHOM KHU3HU, 3a/1a4
MPAKTUYECKOT0 COAEPKAHUSI.
OTHomIeHNS
Buinycknuk nayuyumces:
1)orepupoBaTh Ha 6a30BOM YpOBHE MOHSATHUSAMH: PABEHCTBO (PUTYD, paBHBIEC (GUTYPHI, PABEHCTBO TPEYTOJIbHUKOB, MAPAJIIEIbHOCTD MPSAMBIX, TEPIEHANKYIIPHOCTD
IPSIMBIX, YTJIbl MEXY NPSAMBIMH, IEPIEHIUKYIISAP, HAKIOHHAS, TPOEKIIUSL.
Buinycknuk nonyuum 603M0MCHOCHLb:
2)HCII0JIb30BaTh OTHOLICHUS JJIs PELIEHUS IPOCTEUINX 3a/1a4, BOSHUKAIOUINX B PEAJIbHON KU3HU.
I'eomeTpnueckune nocTpoeHus
Buinycknux nayuyumcs:
1)u300paxath TUIIOBBIE IUIOCKUE (GUTYPBI M GUTYPBI B IPOCTPAHCTBE OT PYKH U C IOMOILBIO HHCTPYMEHTOB.
Buinycknuk noayuum 603M00#CHOCHIb:
2)BBINOJIHATH IPOCTEHIIINE TOCTPOSHUS. HA MECTHOCTH, HEOOXOUMBIE B PeaJIbHOM KU3HH.
I'eomeTpnueckue npeodpa3oBanus
Buinycknuk nayuumcs:
1)cTpouTh GUrypy, CHMMETPUUHYIO JaHHOW (PUType OTHOCUTEIBLHO OCH U TOUKH.
BoinyckHuk nonyuum 603mo4cHOCHLb:
2)pacrio3HaBaTh ABUKEHHE 00BEKTOB B OKPY’KAIOIIEM MUPE; CHMMETPUYHBIE (PUTYPBI B OKPYXKAIOLIEM MHUPE.
H3mepeHue reoMmeTpuyeCcKuX BeJUYHH
Buinycknux nayuumces:
UCIOJIb30BaTh CBOWCTBA U3MEPEHMSI JIJIMH, TIJIOIIAIel U YIJIOB IIPU PELICHUH 3a7a4 Ha HAXOXAEHHE JJIMHBI OTpe3Ka, JJIMHBI OKPYKHOCTH, AJIMHBI TYTH OKPYKHOCTH,
IpaJyCHOW MEpbI YIJIa;
BBIUUCIIATh JUIMHBI JIMHEHHBIX 3IEMEHTOB (DUIYp U UX YIJIbl, UCIIOJIb3Ysl (POPMYIIBI JJIMHBI OKPY’KHOCTHU U JUIMHBI 1YTH OKPY>KHOCTH, (hopMyJibl rutomanei puryp;



BBIYUCIATH IUIOUIAAN TPEYTOJIbHUKOB, IPSIMOYT OJIBHUKOB, [1aPAJLIETOrPaMMOB, TPAlELU U, KPYTOB U CEKTOPOB;

BBIYUCIATh IJIMHY OKPY>KHOCTH, JUIMHY IYyTH OKPY’KHOCTH;

pelaTh 3aJaud Ha JI0Ka3aTeIbCTBO C UCIOIb30BaHUEM (POPMYIT IIIMHBI OKPYKHOCTHU U JUIMHBI IyTH OKPYKHOCTH, popMyn miomaae Guryp;

pelaTh MPaKTUYECKUE 3a]Ja4t, CBSI3aHHBIE C HAXO0XKIEHUEM I'€OMETPUYECKUX BETUUHH (UCIIONB3YS MPU HEOOXOAMMOCTH CIIPAaBOYHUKH U TEXHUYE CKUE CPEACTBA);
BBINIOJIHATD U3MEPEHUE JJIUH, PACCTOSHUM, BEJIMYUH YTJI0B, C TOMOIIBIO HHCTPYMEHTOB ISl U3MEPEHUH JJIMH U YTJIOB;

MPUMEHSATH (DOPMYJIBI IEPUMETPA, TUIOMIAAN U 00beMa, TIIOIIAIA TOBEPXHOCTH OTAEIbHBIX MHOTOIPAHHUKOB MTPU BBIYHUCIICHUSX, KOT/1a BCE JaHHBIE UMEIOTCS B
YCJIOBUHU;

npuUMeHsTh TeopeMy [Tudaropa, 6a30BbIe TPUTOHOMETPUUECKHE COOTHOIICHHUS JISI BRIYUCIICHUS JJIMH, PACCTOSHUH, TUTOIIAIeH B TPOCTEHINX CITydasx.
Buvinycknuk noayuum 603mMoMucHOCHb:

10)BbIunCIATH TUIOMIAN GUTYP, COCTABIEHHBIX U3 IBYX UK O0see IPsIMOYTOIBHUKOB, TapaJuIeIOrPaMMOB, TPEYTOJILHUKOB, Kpyra H CEKTOPa;

11)BBIYUCIATD MIIOIIAIA MHOT OYT OJIbHUKOB, UCIIOJIb3Ysl OTHOLIEHUS! PABHOBEIMKOCTH ¥ PABHOCOCTaBIEHHOCTH;

12)iproOpecTr ONBIT MPUMEHEHHS aIredpandeckoro 1 TPUTOHOMETPUYECKOTO anmapaTa U WS ABUKEHUS TIPH PElIeHUH 3a]1a4 Ha BRIYMCIICHHUE TIJIOMA e
MHOT'OYTOJIbHUKOB.

13)BBIUKCIATH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYalLUAX, IJIOMIAN B IPOCTEHIINX CIIydasx, IPUMEHITh (OPMYJIbI B IPOCTEHIINX CUTyaIUsIX B
MMOBCEIHEBH O KU3HHU.

Koopannarsi

Buvinycknux nayuumces:

BBIYUCIIAATD JIJIMHY OTPE3Ka 10 KOOPJAMHATAM €r0 KOHIIOB; BBIYMCIIATh KOOPAMHATHI CEPEANHBI OTPE3KA;

MCI0JIb30BaTh KOOPAWHATHBIN METOJ 1JI1 U3yUEHUSI CBOMCTB MPSMBIX U OKPYXKHOCTEH;

OTpeNeNnsaTh MPUOIMKEHHO KOOPAUHATHI TOUKH I10 €€ N300paKEHUIO Ha KOOPIUHATHOM MIIOCKOCTH

Buvinycknuk nonyuum 603moicnocmpy:

OBJIA/IETh KOOPAMHATHBIM METOJIOM PELICHHUS 3a/1a4 HAa BBIUUCICHUE U JOKA3aTEIbCTBO;

MPUOOPECTH OMBIT HCIOIB30BAHUS KOMITBIOTEPHBIX IPOTPAMM JIJIsl aHAM3a YACTHBIX CIIY4aeB B3aMMHOTO PACIIONIOKEHUS OKPYKHOCTEH U MPSMBIX;
MIPUOOPECTH OMBIT BHIMOJHEHUS TPOEKTOB HAa TeMy «lIpruMeHeHne KOOpAMHATHOrO METO/1a IIPH PEIlleHUH 33]]a4 Ha BBIYMCIICHUE U I0KA3aTEIbCTBOY.

Bexrops!

Buvinycknuk nayyumcesn:

OMEePUPOBATH C BEKTOPAMU: HAXOAUTh CYMMY U Pa3HOCTh JABYX BEKTOPOB, 3aJJAHHBIX T'€OMETPUUYECKH, HAXOJIUTh BEKTOP, PAaBHBIN MPOU3BEICHHUIO 3aIaHHOT0 BEKTOpa
Ha 4UCIIO;

HAXOJAUTH JJI BEKTOPOB, 3aJaHHBIX KOOPAMHATAMU: IJIMHY BEKTOPa, KOOPJUHATH CYMMBI U Pa3HOCTH JIBYX U 0o0Jiee BEKTOPOB, KOOPIAWHATHI ITPOU3BEIEHUS BEKTOPA
Ha YHUCIIO, IPUMEHSIS IPU HEOOXOAUMOCTH COUETATENIbHBIN, TEPEMECTUTEIbHBINA U PACTIPEIEITUTEIbHBINA 3aKOHBL;

BBIYUCISTH CKAJSPHOE MIPOU3BENEHUE BEKTOPOB, HAXOAUTh YIOJI MEKY BEKTOPaMH, YCTaHABIUBATh MEPIEHANKYJIIPHOCTD MPSAMBIX.

Buvinycknuk nonyuum 603moicnocmp:

OBJIaJIETh BEKTOPHBIM METOJIOM /Il PELICHUS 3a/1ay Ha BBIUUCIECHUE U J10Ka3aTeIbCTBO;

MIPUOOPECTH OIBIT BHIMOJHEHUS TPOEKTOB HAa TeMy «lIpuMeHeHne BEKTOPHOro MeToja IPU PELICHUH 3a/1a4 Ha BBIYMCIIEHUE U JJOKA3aTeIbCTBOY.

TpeOoBaHusi K YPOBHIO NOATOTOBKM Y4 AIIUXCS |

8 ki1acc

JIOKHBI 3HATH/TIOHUMATh!

Ha‘-IaJILHbIe IIOHATUA 1 TCOpCMBI FeOMeTpI/II/I.

MHOroyroibHUKH. OKPYKHOCTb U KpyT. Harnsiiuele npencraBieHus 0 MPOCTPaHCTBEHHBIX Tenax: Kyoe, mapajuiesienumnesne, npusMe, nupaMue, mape, chepe,
KoHyce, nrimHape. [Ipumepst ceuennii. [Ipumepsl pa3BepToK.

Tpeyronbauk. Teopema ®aneca. [Tlomodue TpeyrobHUKOB; K03 pumreHT moaodus. [IpusHaku momooust TpeyroJbHUKOB.



Teopema Iugaropa. [Ipu3znaku paBeHCTBa MPAMOYTOJIbHBIX TPEYTOIbHUKOB. CHHYC, KOCUHYC, TAHI'€HC U KOTAHI'€HC OCTPOr0 YIJla IPSIMOYTOJIBHOT O TPEYTOJIbHUKA
u yrioB oT 00 1o 1800; mpuBeneHue K OCTpOMy yriIy.

3ameuaTeNbHbIE TOUYKH TPEYTOJbHUKA: TOUYKU IEPECEUCHHS CEPEANHHBIX MEPIEHANKYIIPOB, OMCCEKTPUC, MEIUAH.

YetsipexyronbpHuK. [lapannenorpaMM, ero cBoiicTBa U npusHaku. [IpgamMoyronbHUK, KBaapaT, poMO, X CBOMCTBA U pU3HaKU. T panenus, paBHOOeApeHHas
Tpanenusi.

MHuoroyronsHUKU. Beinykiibie MHOrOyroJibHUKU. CymMMa yriioB BBITYKJIOIO MHOIOYTI'OJIbHHKA. BIIMCaHHBIE M ONMCAaHHBIE MHOTOYTOJIbHUKH. [1pa BUIbHEIE
MHOT'OYTOJIbHUKH.

OxkpyxHocTb U Kpyr. L{entp, paauyc, nnametp. Jlyra, xopaa. L{eHTpaibHbIi, BMUCAHHBIN Yroj; BETMYMHA BOIMCAHHOTO yria. B3auMHoOe pacmoioxkeHne npsiMoil 1
OKPYKHOCTH, IBYX OKpy>kHOcTell. KacarenbHas u cekyliasi K OKpy>KHOCTH, PaBEHCTBO KaCaTEJIbHBIX, 11 POBEIECHHBIX U3 OJIHOM TOUKH. MeTpHuecKue COOTHOLIEHHS B
OKPY’KHOCTH: CBOMCTBA CEKYILMX, KACATEIbHBIX, XOPI.

OKpyXHOCTb, BIMCaHHAas B TPEYT'OJIbHUK, U OKPYXHOCTb, ONIMCAHHAsl OKOJIO TPEYTroJbHUKA. BiricaHHbIE M ONIMCAHHBIE YEThIPEXyTr OIbHUKHU. Briric aHHbIE 1
OINHMCAaHHbIE OKPYKHOCTH MPaBUIBHOTO MHOTOYT OJIbHHKA.

HN3mepenue reoMeTpuuecKuX BeJUYMH. [[TMHA oTpe3Ka, JIOMaHOH, BEIMYHMHA YIJIa, IEPUMETP.

IlonsiTue o niiomaau miiockux ¢puryp. PaBHococraBneHHsie 1 paBHOBenuKue Gurypsl. Ilnomans npsamoyronsHuka. [lnomane napamienorpaMma, TpeyroiabHUKa U
Tpanenuu.CBsi3b MeXIY IIOMAIIMU OJO00HBIX QUryp.

I'eomeTpnueckne npeodpazoanusi. Cummerpust guryp. OceBasi ¥ LieHTpaJibHasi CUMMETPHUH.

JIOTKHBI yMETh: MOJIb30BaThCSl TEOMETPUUYECKUM SI3BIKOM JJIsl OMMCAHUSI TPEAMETOB OKPY’KAIOILEro MUPa; paclio3HaBaTh I€OMETpUUECKUE GUTYPBI, pa3InyaTh UX
B3aMMHOE PACIOJIOKEHUE; H300pakaTh TeoMeTpudecKue GUTypbl, BHITOIHATh YEPTEXKH [0 YCIOBUIO 33/1a4H; OCYIIECTBIIATH IpeoOpa3oBanus GUryp. Beraucusars
3HAYCHHUS TE€OMETPUYSCKUX BEIIMYUH (JIJIMH, YIJI0B, IJIOIIa ek ), B ToM uucie 1 yriioB ot 00 1o 1800; onmpenensTh 3HaUCHHUS TPUTOHOMETPUIYCCKUX (DYyHKIIHHA 110
3a/1aHHBIM 3HAYEHUSAM YIJIOB; HAXOJIUTh CTOPOHBI, YIJIbI ¥ IUIOLAJAN TPEYT OJIbHUKOB, JUIMHBI JIOMAHbIX, YT OKPY>KHOCTH, TUIOLIa/1€ OCHOBHBIX '€ OMETPHUYECKUX
¢uryp u ¢uryp, cCocTaBJI€HHBIX U3 HUX.

Pemats reomerpuueckue 3aaun, onupasich Ha H3y4eHHbIE CBOMCTBA (PUTYyp U OTHOILEHUH MEXAy HUMH, IPUMEHSS TONOJHUTENIbHBIE TOCTPOCHUS, alre0panyecKuit
anmapart, cooopaxkeHus: cuMMeTpuu. [IpoBoauTh qOKa3aTeabHbIE PACcCyKIEHUS IIPU PELLIEHUH 3a/1a4, HUCII0JIb3ys U3BECTHBIE TEOpeMbI. PemaTs np octeimme
IUTAHUMETPUYECKUE 3a]Ja4H B IPOCTPAHCTBE.

JIOJKHBI BIIQIETh KOMIIETEHIIMAMU: y4eOHO-1T03HABATENBHOM, IIEHHOCTHO-0PUEHTUPOBAHHOMN, pe(IeKCUBHOM, KOMMYHUKATUBHOW, MH(MOPMAIIMOHHON, COIMAIIHHO -
TPYOBOM.

Hcnonp3oBaTh MpuoOpPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON ASSITEIbHOCTU U TIOBCEHEBHON KHU3HU: JIJIS ONMCAHUs pealibHBIX CUTYAIlHil Ha S3bIKEe T€OMETPUN;
pacyeToB, BKJIIOUAIOIIUX MTPOCTEI e TPUTOHOMETpUYEcKre (GOpMYIIbl; pelIeHUs TeOMETPHUECKUX 3a/1au C UCIOJIb30BaHNEM TPUTOHOMEeTpuH. Peme Hust
MIPAKTUYECKUX 3314, CBSI3aHHBIX C HAXOKJIEHUEM I€OMETPUUYECKUX BEIIMUMH; IOCTPOEH Uil T€OMETPUYECKUMU HHCTPYMEHTaMU (JIMHENKa, YTOJIbHUK, IUPKYJIb,

TPAHCHOPTHUD).

9 kiacc

JIOKHBI 3HATH/TIOHUMATh:

Crenyronige MOHITHS: BEKTOP, CYMMa M Pa3HOCTh BEKTOPOB; MPOMU3BEACHUE BEKTOPA HA YKCII0, CKAIISIPHOE MPOU3BEICHIE BEKTOPOB; CHHYC, KOCHHYC, TAHI'CHC,
KOTAHT'€HC; TEOPEeMa CHHYCOB U KOCHHYCOB; PEIIICHHE TPEYT OJIbHUKOB; COOTHOIIICHHE MEX/y CTOPOHAMH M yIilaMH TpeyroybHuka. OmnpenescHne MHOTOYTOJIbHHKA,;
(bOpMYIIBI JTMHBI OKPY>KHOCTH, IIJIOIIAIH KPyra; CBONCTBA BIIMCAHHOM U OMMCAHHOM OKPY>KHOCTH OKOJIO MPaBUIILHOTO MHOTOYTOJIbHUKA; TOHSITHE BHKCHHS HA
TUIOCKOCTH: CHMMETPH S, TapaJIJICIIbHBIA TEPEHOC, ITOBOPOT.

JIOIDKHBI YMETh: TI0JIb30BATHCS T€OMETPUICCKIM SI3BIKOM JIJISI O CAHHMSI TPEJMETOB OKPYKAIOIIEr0 MUPa; paclio3HABaTh T€OMETPHYECKUE (DUTYPBI, Pa3JIMYaTh HX
B3aMMHOE PACIOJIOKECHUE; H300pakaTh TeOMETPUUIECKIE (DPUTYPBI; BBITOIHSITH YEPTEIKH M0 YCIOBHIO 33[1a41; OCYIIECTBIATh Mpeodpa3oBanus Guryp. PacmoznaBath
Ha YepTEeKaxX, MOACIIAX U B OKPYXKarolieil 00CTaHOBKE OCHOBHbBIC MPOCTPAHCTBEHHBIC TEJa, M300pakaTh MX; B MPOCTEHINNX CIIydasx CTPOUTh CEUCHHSI U Pa3BEPTKU
MPOCTPAaHCTBEHHBIX TeJl. [IpOBOANTE OmnepaIuy HajJl BEKTOPaAMH, BEIYMCIIATE JJIMHY U KOOPIUHATHI BEK TOPA, YTOJI MEXKAY BEKTOPAMH. BhIYUCIATH 3HAYCHHS
TCOMETPUICCKUX BEJIMIMH (JJTUH, YIJIOB, IO, 00beMOB); B ToM uucie: 1y yriioB ot 00 g0 1800 onpeaensaTs 3HaYCHHS TPUTOHOMETPHY €CKUX (DYHKITHH 110
3HAYEHHIO OJJHON W3 HUX; HAXOUTh CTOPOHBI, YIJIbl M ILIOIIAIH TPEYTOJIbHUKOB, JJIMHBI IOMAHBIX, IyT OKPY>KHOCTH, TUIOIIA/ICH OCHOBHBIX F€OMETPUYECKUX QUTYD



1 GUryp, COCTABJICHHBIX U3 HUX. pELIaTh T€OMETPUUECKUE 3aau, ONUPAsiCh HA U3Y4YEHHbIE CBOMCTBA (DUT'Yp U OTHOLIEHUH MEXNY HUMU, IIPUM €H SIS
JIONIOJIHUTEIIbHBIE TIOCTPOSHMUS], aNredpandeckuii ¥ TPUrOHOMETPUUECKUI anmnapat, cuMmeTputo. [IpoBoauTh [oKa3aTenbHbIE pacCyXACHUS IPH PELICHUH 3a/1a4,
HCIOJIb3Ys U3BECTHBIEC TEOPEMBI; PEILATh IPOCTEUILNE IIJIAHUMETPUYECKUE 3a1a41 B IIPOCTPAHCTBE.

COILEPXAHUE KYPCA
I'eomerpuueckue gurypsl. [Ipsvsie u yriusl. Touka, npsMasi, n0ockocTb. OTpe3ok, J1yd. Yros. Bunasl yrios. BepTukansHble 1 cMeXHBIE YIibl. buccekTpuca yria.
[TapamiensHble U epecekaronyecs npsamslie. [lepnenaukyssipasie npsamele. TeopeMsl 0 MapauleIbHOCTH U NEPHEHIUKYIIAPHOCTH NPAMBIX. [leprieHanKyisap u
HaKJIOHHAas K npsiMoi. CepequHHBIN NEepIeHIUKYIIp K 0Tpe3Ky. ['eomeTpuyeckoe Mmecto Touek. CBOMCTBAa OMCCEKTPUCHI YIila U CEPEIMHHOTO MEePIeHINKYIIApa K
OTpE3KYy.
TpeyroabHuk. BeicoTa, MenuaHna, buccekTpuca, CpeaHssl TMHUS TpeyrojibHuKa. PaBHOOeApEHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKHU; CBOWCTBA U TIPU3HAKU
paBHOOEIPEHHOI 0 TpEYroJbHUKa. [Ipu3HaKku paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyrosbHuKa. COOTHOIIEHUS MEXKY CTOPOHAMU U yrilaM U TPEYTOJIbHUKA.
CymMma yrioB TpeyroyibHuKa. BHenHue yriasl TpeyroiabHuka. Teopema @aneca. [Togobue TpeyronpuukoB. [Ipusnaku nmonobus TpeyroasHukoB. T eopema [Iudaropa.
CuHYyC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OCTPOr0 yIJia IpsIMOYr OJIbHOIO TpeyroibHUKa U yrioB oT 0 1o 180°npuBenenne k octpoMy yrity. Pemenne npsMoyroibHbIX
TPEYroJabHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. DOPMYJIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJJHOI'0 U TOr0 X € yria. Pemenue
TPEYTrOJbHUKOB: TEOPEMa KOCHHYCOB M TEOPEMa CUHYCOB. 3aMedaTesibHble TOUKU TpeyroyibHUKa. YeThIpéxyroiabHuk. [lapamienorpamm, ero cBoiicTBa 1 NpU3HaKu.
[IpsimoyTronbHUK, KBaapaT, poMO, UX CBOMCTBA U pu3HaKKU. Tpaneuus, cpeiHss TMHUS TPareLlnu.
MHOroyroJibHuK. Beiykibsie MHOroyroiabHUKH. CyMMa yIJIoB BBITYKJIOTO MHOTOYTOJIbHUKA. [IpaBUIbHBIE MHOIOYT'O JIbHUKH.
Oxpy:kHocTh M KpyT. [lyra, xopaa. Cektop, cermeHT. LleHTpanpHblii yroi, BIUCaHHBIN YroJl, BEJIMYMHA BIIMCAHHOIO yria. BzanMHoe pacrosioxeHue npsamMoi u
OKPYKHOCTH, IBYX OKpy>kHOcTell. KacarenbHas u cekyliasi K OKpy>KHOCTH, UX CBOICTBAa. BriricaHHbIE U ONMCAaHHBIE MHOTOY FOJIbHUKUA. OKPYKHOCTb, BIIUCAHHAS B
TPEYTOJbHUK, U OKPYKHOCTb, OIIMCAHHAsl OKOJIO TPEYT OJIbHUKA. BriricaHHbBIE M ONMCAHHBIE OKPYKHOCTH IIPAaBHIIBHOTO MHOTI'OyT OJIbHUKA. ['eoMeTpuueckue
npeodpazoBanus. [lonstue o paperctse puryp. [loHsATHE O ABMKEHUU: OCEBas U LIEHTpajIbHasi CHUMMETPHH, TapaJulebHbIN IepeHoc, noBopot. [lonsartue o mogobun
¢uryp u romotetun. [locTpoeHus ¢ MOMOIIBIO UPKYJISA U uHeilku. OCHOBHBIE 337aul Ha MIOCTPOCHUE: JIeIeHE OTpe3Ka MOMNoJIaM; MOCTPOSHHUE YIJia, pPaBHOTO
JAaHHOMY; TOCTPOEHHE TPEYTrOJbHHUKA 110 TPEM CTOPOHAM; TOCTPOCHUE MEPHEHANKYJIISIpa K MPSAMOI; MOCTpOeHHe OMCCEKTPUCHI YIIIa; AeJIeHUEe OTpe3Ka Ha N paBHbBIX
yacreill. Pemenue 3aa4 Ha BEIYMCIIEHHE, JJOKA3aTEIbCTBO U IIOCTPOCHHE C UCTOJIb30BAaHUEM CBOMCTB U3yUEHHBIX QUTyp.
H3mepenue reoMeTpuuecKuX BeJM4HH. [{nHa otpeska. PaccrosgHue ot Touku 10 npsamon. PaccrosHue Mexx 1y napajuiebHbIMU IpsMbIMU. [Iepumerp
MHOTOyroJbHHUKA. JUIMHA OKPYKHOCTH, YUCJIO T; JJIMHA AYT'M OKPYKHOCTH. I'pasycHast Mepa yria, COOTBETCTBHE MEXAY BEIIMYNHON LIEHTPAJIbH Or'0 YIJIa U JUIMHON
IyTu oKpy>kHOCTHU. [loHATHE MIToIma u miockux guryp. PaBHococTtaBieHHbIe 1 paBHOBeNUkHe Gurypsl. [Inomans npsmoyronsauka. [lnomany napannenorpamma,
TpeyroyibHUKa U Tpaneuuu. [lnomane MHOroyroasHuka. Ilnomans kpyra u miomaas cekropa. COOTHOIIEHHE MeX Y MIIOLAIMU OA00HBIX Guryp. Pemenune 3agau
Ha BBIYMCIIEHHUE U JI0KA3aTeJICTBO C MUCIOIb30BAaHUEM U3YUEHHBIX (hopMyII.
Koopaunarsel. YpaBHenue npsamoi. Koopaunatel cepearsl oTpeska. @opmysa pacCTOSHUS MEKAY IBYMs TOYKAMHU INIOCKOCTH. Y PABHEHHUE OKPYKHOCTH.
BexTopsl. [liinna (Monyis) BekTopa. PaBeHcTBO BekTopoB. KomnmnHueapHsie BekTopbl. KoopauHaTsl BekTopa. YMHOKEHHE BEKTOPA HA YU CII0, CyMMa BEKTOPOB,
pa3IoKEeHUE BEKTOPA 110 IBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKalsIpHOE POU3BENCHUE BEKTOPOB.
TeopeTnko-MHOKeCTBEHHBbIEC OHATHA. MHOXECTBO, JIEMEHT MHOXKECTBA. 3aJaHNE MHOXKECTB IIEPEYUCIICHUEM 3JIEMEHTOB, XapaKTePUCTUY ECKUM CBOMCTBOM.
[TonmuoOkecTBO. OObEeNMHEHUE U TTIEPECCUCHUE MHOXKECTB.
JaeMeHTHI Joruku. OnpeneneHne. AKCHOMBI U TeopeMsl. JlokazarenbeTBo. JJoka3zaTenbcTBO OT mpoTuBHOro. Teopema, oOpatHas naHHoi. [IpuMep u KoHTpIpuMep
I'eomeTpus B ucropuueckom pasputuu. Ot 3emnemepust k reomerpun. [ludarop u ero mkona. danec. Apxumen. [loctpoeHue npaBuiIbHBIX MHOTOYT OJIbHUKOB.
Tpucekuus yria. KBagpatypa kpyra. ¥YaBoenue ky6a. Mcropus uncna n. 3omoroe ceuenne «Hauanay Esknuaa. JI. Oiinep. H. U. JlobaueBckuii. Mcropus nsaroro
noctynata. 13o0peTeHrne MeTo1a KOOpAUHAT, TO3BOJISIOIET0 MEPEBOIUTh F'eOMETpUUECKHEe 00BEKTHI Ha s3bIK anreopol. P. [lexapt u I1. @epma. [Ipumepst
pa3IMYHBIX CUCTEM KOOPAMHAT Ha IUIOCKOCTH.
Harasinnas reomerpus. HarnsaHbie npeacTaBieHus 0 IPOCTPAHCTBEHHBIX GUTrypax: Ky0, mapajuienenunen, npusma, mupaMmuaa, map, cgepa, KOHyC, IHIHHID.
N300paxenne npoctpancTBeHHbIX Guryp. [Ipumepsl cedennii. Muororpannuku. [IpaBunbHble MHOrorpaHHUKH. [IpuMepsl pa3BEPTOK MHOTOTpaHHUKO B, LIMJIMHAPA
u koHyca. [Tonarue o0béma; enuHUIBI 00bEMA. OOBEM
TPEYTrOJIbHUKOB.



8 kinace
MHuoroyronsHUKA. MHOTOYTOJIbHUK, €r0 3JIEMEHTHI U €r0 CBOMCTBA. Pacrio3HaBaHne HEKOTOPBIX MHOTOyT OJIbHUKOB. BBITYKIIbIE M HEBBIITYKJIBIE MHOT OyT OJIbHUKH.
ITpaBrIIbHBIE MHOTOYT'OJIbHUKH.
YetsipexyroiabHuku. [lapanienorpamMm, poM0, IpsAMOYroJbHUK, KBaJIpaT, Tparenus, papHooeapeHHas Tpanenus. CBOMCTBA U MPU3HAKHU Mapaslieaorpamma, pomoa,
IpMOYT OJIbHUKA, KBajapaTa. OceBast U IEHTpajbHAs CUMMETPHUsI TEOMETPHUECKUX Quryp.
[TonsTre o momaau MmiIockoil GUrypsl u ee ceoiictBax. PapHble u paBHOBeIMKHe Gurypsl. Equauib usmepenus niomaau. Haxoxnenre miomniaieil miockux
duryp.
[TponoprmonansHble 0Tpe3ku, monodue ¢uryp. [logodusie Tpeyronpauku. [Ipu3Haku mog00ust TPEeyroJb-HUKOB.
B3auMHOe pacrionokeHue npsMON U OKPYKHOCTH, IBYX OKpyxkHocTeil. KacarenpHas u cexymas. LleHTpasibHble M BIMCAaHHbIE YIiibl. BrincanHas u onvcaHHast
OKPYKHOCTH.

9 k1acc
[TonsTue BekTOpa, AEMCTBUS HAJl BEKTOPAMH, UCIIOJIb30BaHUE BEKTOPOB B (PU3UKE, pa3okKeHHE BEKTOpa Ha COCTABIIAIOIINE, CKAJISIPHOE TPOU3BE/ICHUE.
Koopaunatel. Koopaunate! BexTopa. IIpocreiimme 3a1aum B KOOpANHATAX: HAXOXKIECHUE KOOPAUHAT CEPEINHBI OTPE3Ka, JUIMHBI OTPE3Ka U JUIMHBI BEKTOPA.
[IpumeHenne BEKTOPOB U KOOPAUHAT /ISl PEIICHMS IPOCTEHIINX T€OMETPUYECKUX 3a/1a4.
YpaBHEeHHE OKPYKHOCTH U HPSIMOM.
Cunyc, KOCUHYC, TAHTEHC U KOTaHTeHC yria. [loHsTHe 3TuX QyHKIMiA Yepe3 KOOPIAWHATHl KOHIIA SAMHHUYHOTO BEKTOpA.
CooTHoLIEHUE MEXAY CTOPOHAMU U yriaMu TPEYyroJibHUKA.
[IpaBunbHBIE MHOIOYI'OJIBHUKY. BrIiMcaHHBIE M ONIMCaHHBIE MHOTOYT OJIbBHUKH. CBSI3b CTOPOHBI IPABUIIBHOTO MHOI'OYTOJIBHHKA C paJilyCaMy BIIMCAHHON U
OMMCAaHHON OKPYX HOCTH.
[Tonstne nBmxenus. IlapannensHslii IEPpEHOC U MTOBOPOT U UX TOCTPOCHHUE.
I'eomerpudeckue GUTypsl B IpocTpaHCTBE (00BEMHBIE Tena). MHOIOTpaHHHK H €ro 3JIeMeHThl. Ha3BaHNsS MHOTOTPAaHHUKOB C Pa3HbIM MOJIOXKEHUEM M KOJTMYECTBOM
rpaHeii. [lepBuuHbIe IpeACTaBICHUS O MUpaMHUIe, TapauleJenunene, npusme, chepe, mape, IHIMHIPE, KOHYCe, UX dJIEMEHTaX M MPOCTEUIINX CBOWCTBAX.

KanennapHo-temaTudeckoe miianupoBanue kypca «I'eomerpus. 8 kiace»

No 1/ Hara Ilnanupyembie pe3yabTarhbl
° /n \ = -
T'ema ypoxa Buner YHHBepCAIbLHBIX y4eOHbIX Aeiicruii (YY/I) Tun
= e nesiresibHocTi  MPEAMETHbIE VIMYHOCTHBIE poKa
KOMMYHHUKATUBH
S = (3;1eMeHTBI MO3HaBaTe/bHbIe |peryJIATHUBHbIE Lie y
= |8 coiep;KaHNs)

I'naBa V. Yerbipexyroabuuku (144)




11 MHOLOVEOEHIKI Uro Takoe OOBsCHSIOTKAKAS 'Ypox
4 MHOTOYTOJbHH  (pUrypa HasbiBaeTcst [(OCO3HAIOT POIIb O6pabartsiBaoT Boiesnsitor 1 DopMyTUPYIOT (hopmupoB
k? Uto Takoe MHOTOYI'OJIBHUKOM  [YICHHUKQ, UH(POPMAIIHIO U OCO3HAIOT TO, 4TO COOCTBEHHOE aHus U
rpaduieckoe , Ha3Barh €ro OCBanBaroT TEPENaroT €€ YKC YCBOCHO U 9TO  IMHEHUE U [IPYMEHEH
peacTaBJe- PIIEMEHTHI; UTO VIM9IHOCTHBIM [YCTHBIM, CIIIC ITOJICIKUT MO3UILIMIO, 3aJA0T M 3HAHUN
HIE BBITYKJIOIO [Takoe IEpUMETP CMBICTI y4CHUA MUCbMEHHBIM U YCBOCHHUIO BOIIPOCHI,
MHOTOYT'OJIbHA ~ [MHOT'OYTOJIbHUKA, CHUMBOJIBHBIM CITyIIAIOT
Ka? KaKOu criocobamMu cobOecemHIKa
MHOTOYT'OJIEHIK
CyMma yrjioB  [Ha3bIBaeTcs Ypox
IIposiBisitoT
2/2 MHOTOyroJEHUKA BBITYKJIOTO BBITYKJIBIM, HTeDeC K O0OpabaTsIBarOT Kpuruuecku J{ar0T aIeKBaTHYIO bopmupoB
MHOIOYI'OJIbHU  [TOJIB3YIOTCS eraEI/IBHOﬁ WMHGOPMAIIUIO U OLICHUBAIOT OLICHKY CBOCMY aHWA U
Ka 1 yeThipex-  (POpMyIIoi CyMMBI eSTENBHOCTH [epeaaoT ee MOJTy4YEHHbIH OTBET, |[MHEHHIO [IpUMEHEH
YrOJIbHUKA YTJIOB BBITYKJIOTO ’ [YCTHBIM, OCYIIECTBIISIOT WSl 3HAHUI
AKTUBHOCTH IIPU
Pemarp MHOTOYT'OJIbHHKA ONFOTOBKE rpaduuecKumM, CaMOKOHTPOJIb,
3a]laud Ha HaXOISATYTJIbl HH?}OCT ALt NICbMEHHBIM U MpOBEPsIst OTBET HA
JIQHHYIO TEMY ~ MHOTOYTOJIGHMKOB, | aelvFHx CUMBOJIBHBIM COOTBETCTBHUE
WX TIEPUMETPBL yHacM criocodamMu [YCIIOBHIO
[TOHATHH
Onpenenenue  [3HAIOT OCyIIECTBISIOT Bnaneror OLIEHUBAIOT CTENEHb 'Ypok
3/3 [lapannenorpaMm | cpoiicTBa OIIpeeIICHUS BBIOOp JISHCTBHUN B |CMBICJIOBBIM U CIIO0cOOBI [IpuBonsT (hopmupoB
napajuiesiorpa  [mapajuiesiorpaMMa  (OJJHO3HAYHBIX U YTEHHEM. ITOCTHIKCHUS [IEJIM B [apPTYMEHTHI B AHMS U
MMa W Tpanenyy, BUJbl  [HEo#HO3HauHeIX  [[IpencraBisitor yaeOHBIX MOJIb3y CBOEH MpUMEHEH
Tpanenu, CUTYalUsIX, MHPOPMAIIMIO B |CUTYaIMsIX, TOUYKH 3PEHMS], WSl 3HAHUI
(opMyTHPOBKH KOMMEHTHPYIOT M [pa3HbIX (OpMax  |[MCIPABISIOT MOJITBEPXKIAIOT €
CBOICTB U OLIGHMBAIOT CBOM  |(TeKcT, rpaduka,  OmMOKK ¢ TOMOIIBIO |(hakTamu
MPU3HAKOB BEIOOD CUMBOJIBI) yauTens
[Ipu3Haku rapasuiesorpaMma u Y CTAHABIHBAIOT Uccnenyror o Ypoxk
4l4 LIpr3Haku napasuiesiorpa  [paBHOOEIPEHHOM OcBanBarT A —— CHUTYaIUH, TCTAMBAIOT CBOIO 4 55 \ipos
[apajiciorpaMmma g Tpameun, yMeT  [KyJIbTypy paboThl L OHMMAHHS TpeOYIOIINE OICHKU TOUKY SpCHILA, aQHUS U
X J1OKa3blBaTh C y4eOHHUKOM, . |meiicTBUA B TTOATBCPKAALOT pUMEeHEH
3aKOHOMCPHOCTCH, q)aKTaMI/I o
U IPUMEHSTH IPH [TIOUCKA COOTBETCTBUH C U5l 3HAHUM
MCIIOJIB3YIOT UX B .
peleHnn nH(pOpMaIN MIOCTABJICHHON
[pEILICHUH 3aa4 -
3aga4. BeimomHsior Bamauei
Pemienue [IeJIEHUE OTpe3Ka [Tormmarot Ypok
5/5 CamMOoCTOSTEIEHO
Pemenue 3anau 1o [3amay Ha Ha N paBHBIX 00CYyKTaeMyI0 [pencrasmstor COCTABILIOT CBOEBpEMEHHO MPAKTUKYM
TeMe MpUMEHEHHE 4acTel ¢ MOMOILBI0  |[MH(OpMAIIHIO, MHPOPMAIIMIO B ATEODHTM OKa3bIBAIOT
«IlapannenorpaMm  |CBOKCTB U LIIPKYJIS U CMBICJ TaHHOM pasHBIX (popmax ;[e;ITIe)nLHOCTH i HE00X0UMYIO
M. MMPU3HAKOB TTTHEH K, WH(pOpPMAIUY B (Tekcr, rpaduka, CLLICHHI ViIe 6H(P;I>'I B3aMMOIIOMOIIIb
mapajuiesiorpa  [ACHONb3Yys COOCTBEHHOM CHUMBOJIBI ) I3)a - ya CBEpPCTHUKAM
MMa CBOICTBa PKU3HU g




OmnpeneneHne  |[mapajuienorpaMmma C 6 O0pabarbiBaroT Hccnenyror Ypok
6/6 Tpanewys. . 03/1a10T 00pa3 C
Tparenuy, W paBHOOCAPEHHOU ETIOCTHOTO H(OpMAIHIO 1 CUTYaIIUH, BOEBPEMEHHO bopmupoB
BUJIbI Tparneryu, M DOBO33PCHIS nepeiaoT ee TPeOYIOIINE OIIEHKH |0Ka3bIBAIOT aHMs U
Tparenuu TOKa3bIBAIOT - 11; emeﬁnn [YCTHBIM, IMeHCTBYS B HEO00XOIUMYIO MpUMEHEH
HEKOTOpPbIC P D MACHMEHHBIM U COOTBETCTBHUH C B3aMMOIIOMOIITb W51 3HAHUIA
MaTeMaTHIeCKUX N
YTBEPIKICHUSL. sanau rpadguaeckuM MOCTaBJICHHOM CBEPCTHUKAM
criocobamu Bamadeit
MYITUPOBK TPYIHIYAFOT K
Do 0 Brimonasaior o Co aloT C Yo
717 Teopema daseca.  |a Teopembl 3a/1ain Ha COSHAIOT POJIb 'Y cTaHaBIUBAIOT CamMoCTOSATEIBHO OJTHOKJIACCHUKAaMH  |(pOPMHUPOB
Davteca, [IOCTPOCHUC YHICHIKA, AQHAJIOTUU JUIS COCTAaBJISIFOT [IpU PELICHUA aHuA U
nokazarejibcTB  [1CTBIPEXYTOJIbHUK OCBaNBaOT . TTOHUMAaHU S AT OpUTM 3a7a4; yMEIOT [PUMEHEH
0, 0B THIHOCTHBIN BAKOHOMEPHOCTEH, |1EATEIIBHOCTH IIPH  [BBICITYIIATH Vsl 3HAHUA
MIPUMECHECHUE CMBICIT yHCHUA WCTIONB3YIOT UX B [PEIIICHUM Y9eOHOH  |OIIIOHEHTA.
[PH PELICHUN [pEIICHUN 3214 Bajaun DOpPMYITHPYIOT
3a1ad BBIBO/IbI
ITocTpoeHue Haxongar B Mccnenytor MprBomT Ypok
8/8 3ajaun Ha YETBIPEXYTONb OcBanBaroT y4eOHUKaX, B T.4.  [CUTYalluH, N I; CHTLL B dbopmupoB
IOCTPOCHUC HUKOB, JICTICHHC KyJIbTypy pa0otel  mcnons3ys UKT, TpedyIoIye OLEeHKH HI())H?; cROCH aHUsA U
OTpe3Ka. C YU4EOHUKOM, TOCTOBEPHYIO ImeficTBUS B TOLIKI/Iy3peHI/I$I MpUMEHEH
MONCKa WH(POPMAIIHIO, COOTBETCTBUH C ; U5l 3HAHUM
. MOJITBEPIKIAIOT €
WH(pOpMAIH HEOO0XOUMYFIO JIUISl  [TOCTABJICHHOM basramm
CIICHUS 33124 Bagauei
9/9 OnpenencHue OCyIIeCTBISIOT COTDVIHIGAIOT C Ypox
[IpsSIMOYTOJIEHUK. IPAMOYTONEHH 3uarotonpeneneny ([ IPOSIBISIOT CpaBHEHHME, Paboras no many, 5 ngﬁaCCHHKaMH OBJIaJIEHMSI
ka. Coiictea |1 YACTHBIX BHIOB [TO3HABATCIBHYIO  y3piekaror CBEPAIOT CBOU A HOBBIMH
% [PH PEIICHUN
U IPHU3HAKY napauienorpamma:  (AKTHBHOCTb, HEOOXOIUMYIO ITEMCTBHS C LICJIBIO, pu peme S ——
MPSMOYTOJIbHUKA, TBOPYCCTBO 1H(OPMALHIO, BHOCSIT safat, yMeror
BBICITYIIIATh
p0M6a " KBajpara, Hepeq)()pMyHpr}() KOPPEKTUPOBKU OHHOZ];-II{Ta
(opMyIMpPOBKU NX T YCJIOBUE, CTPOST DopMyIH ) ‘or
CBOJWCTB 1 lToruuecKyo PMYIPY
BBIBO/IBI
IIPU3HAKOB,. LIETOYKY
Onpenenenne  |[AOKa3bIBaTh OCyIIeCTBISIOT Ypox
Pom0. KBagpar COoTpyIHHYAIOT C
10/ AP pomba, M3y4YeHHBIC LIposiBiisiroT CpaBHEHHE, PaGoras o miany, 5 H(I;)I}(,J'IaCCHI/IKaMI/I OBJIaICHISI
10 KBaJIpara. TEOPEMBL U [TO3HABATEJILHYIO U3BIICKAIOT CBEPSIIOT CBOU A HOBBIMHU
. " [pH PEIICHAN
CaoiicTBa 1 [IPUMEHATH UX Py AKTHBHOCTD, HEOOXOMUMYIO ACHCTBHS C LEMbIO, | f ag' ctor 3HAHHUSMU
[IPU3HAKU pPECUICHNN 3a0a4 TBOPYCCTBO HHq)OpMaHPIIO, BHOCAT Aad, yM
BBICITYIIIATh
S3HAIOT Hepeq)opMyHpr}O KOPPEKTUPOBKU yul
OIIIOHCHTA.
OIPCCICHIA T YCJIOBUE, CTPOSIT DODMYIIDVIOT
CUMMCTPUYHBIX UIOrM4ECKYIO PMYJPYIO
BBIBO/IBI
ToueK U Quryp [EMOYKY
[TpumeHeHue OTHOCHTC/IBHO [ToHnMaroT O0pabaTeIBarOT Hccaenyror Ypok
11/ Pewenne 3anau N3YYEHHBIX LIPAMOU M TOYKH., oG CcyaaeMyro WUHGOPMAIIUIO U CUTYaIUH, CBOEBpPEMEHHO MPaKTUKYM
11 CBOWCTB U CTPOUTBL HH(pOPMAIIHIO, epearoT ee TPeOYIOIINE OIEHKH |0Ka3bIBAIOT
npu3HakoB rpu  |[CHMMCETPUIHBIC CMBICJT JaHHOW  [yCTHBIM, neiicTBus B HEOOXOAUMYIO
peLeHnn TOYKH U nH(pOPMAaLIIY B NMCBMEHHBIM U COOTBETCTBUH C B3aUMOIIOMOLIb
33134 pacrosHaBaTh COOCTBEHHOM rpahuIecKuM [OCTaBJICHHON CBEPCTHHKAM




¢burypsi, PKU3HU criocobamMu Bagauci
OnpenencHue  |o0OJagaroIiye [lornmMatror O0pabarTsiBarOT DopMyIHpPYIOT Ypoxk
12/ Ocesasi 1 0CEBOM U 0CeBOM 00CYyX)TaeMyI0 MHGOPMAIHIO U Pabotas o miany,  |cOOCTBEHHOE ¢dhopmupoB
12 LICHTPaJIbHAA [EHTPaJIbHOU CUMMETpPHEN U H(OpMAIHIO, TEPENArT €€ CBEPSIIOT CBOU MHEHUE U aHUS U
CUMMETPHN CUMMETPHU. LICHTPaJIbHOM CMBICJI JaHHOMU [YCTHBIM, MEHCTBUSA C LIEJIbIO,  |[IO3ULMIO, 331al0T  |[IPUMEHEH
ITocTpoenue CUMMETPHEH. nH(OpMAIIUU B MUCHMEHHBIM U BHOCST BOITPOCHI, Vsl 3HAHUA
COOCTBEHHOI rpaduyecKiM KOPPEKTUPOBKHI CITyIIatoT
JKU3HU criocobamMu coOeceIHUKa
Peaymsats Haxonsr B Wccaenyror YpoK
13/ Pemenne 3amau HHIMBH Ty alTb- [TpostBIIsAIOT 5 A Ay CBOCBpeMEHHO [PaKTHKYM
13 HOI'O MapIuipyTa I103HABATCIIbHYIO yae HHKaX,I/]IgIgTq. CI’IT%’&HI/II/I, OKa3bIBaIOT
HCITONIB3YS TpeOyroImue OLEHKN
MPOOIIEMHBIX ARTHBHOCTE, OCTOBeyH 10 ’ I;P'IC"}FIBHH B : HeoOxOIMylo
30H B TBOPYECTBO A b PHY. a B3aMMOITIOMOILb
. HH(popMaryo COOTBETCTBUU C
W3y qeHHOI P ) r CBEpPCTHUKAM
rente HEOOXOJMMYIO JUISl  [IIOCTaBJICHHOM
[peLIeHus 3a1a4 Bamadeit
BrisBnenve AZIeKBaTHO HouMeHsIOT C C nocraTo4HOi 'Ypok
14/ Konmponvnaa CTEICHU [IpumeHsitoT Bce OII€HMBAIOT H(I))queHHbIe AMOCTOATCNBHO iy oot 1 [IPOBEPKH,
14 paboma Nel no YCBOCHUS M3y4YECHHBIE [pe3yIbTATHI KOHTPOIMPYIOT CBOC 1y o thi0 OLICHKU U
. BHAHUS IPH BpEMs U YIIPABIAKOT
meme: N3Y4EHHOTO hopmybl 1 paboThI ¢ CILICHIH BBIPAXKAIOT CBOU KOPPEKITUH
«HYemvipéxyzonvnu Marepuana TEOpPEMBI ITPU TMOMOLIBIO p M MBICJIA
[PA3TIYHOTO BUIA
Ku». [peIIeHUN 3a1a4 KpUTEpUEB hanay ITOCPEACTBOM
OLICHKH MUCHbMEHHON pedn
I'nmaBa VI. Ilnomansp (14 q)
Koppekuus MoosBIISIOT BoccranaBmiBato " 'Ypok
15/ Pabora Haz OIITHNOOK. 3HaIOT OCHOBHBIE i }II) - T IPSAMCTHYIO O1LieHMBAIOT CTENEHBb %pMyHprIOT KOPPEKLIU
1 OLIHOKAMH. [Lnomans CBOMCTBA ILJIOLIANEU eraanHoﬁ CHUTYAIHIO, U CIIOCOOBI COOCTBCHHOC U U
[Lnomans OcHOBHbIC 1 hopmyiry 11 ATCILHOCTI OIHCAHHYIO B noCTHKEHHS e [HCcHHC H OBJIAJICHH 51
MHOTOYTOJIBHUKA.  |cpojicTBa BBIYHCIICHUS fl[KTI/IBHOCTI/I n, L, pamade, B y4eOHBIX TTOSHIHIO, 3ANAIOT v
TJIOTIATH. IO TOIFOTOBKE p rmepeopMysMpy  [CUTyalusXx, BOTIPOCEL, BHAHU MU
PasiococTap  [IPAMOYTOMbHHKA. | " " 0T YCIIOBHE, MCIIPABJISIOT cn%/ma}oT
CHHBIC U BeiBonsaT (1>0pMyJ1y 3 aeNFLIX IM3BJICKATh OIINOKHU C IIOMOIIBIO cobeceaHnka
PaBHOBEJMKHE yHae HE00XOUMYIO VIUTES
TTOHSITUH
(burypsl. MHGOPMAITHIO
16/ DopMyna sl |IJ1s BEIYKUCICHHS O0pabaTeIBarOT K prmiecks 'Ypok
[Lnomans BBIYHMCIICHUS MJI0IIa I JIeMOHCTPUPYIOT  pHpOpMAaIHIo U OLICHHBATOT [IpoexTupytor u dhopmupo
[JIOIIa]IH MPSIMOYT'OJIbHUKA U [MOTHBAILMIO K MepearoT €€ MOy deHHbI OTBET (bopMupyIOT BaHUS U
psAMO- KCII0JIb30BaTh €€ [O3HABATCIIbHOU [YCTHBIM, > |yueOHOE [IPUMEHEH
OCYILIECTBIISIFOT
2 MHOI'OYI'OJIbHUKA.  |[yTOJIbHUKA. [IPU PELLIEHUN JIEATCIIbHOCTH [MUCbMEHHBIM, CAMOKOHTDOITH COTPYIHHUYECTBO st
[[nomanb Bagay rpau4eCcKuM U ’ C YUUTEJIEM U 3HAHUN
an A padp POBEPSISI OTBET Y
MHOI'OYTOJIbHU CHUMBOJIBHBIM CBEPCTHUKAMHU
Ka criocobamu




I Lmomans Y CTAHABIHBAIOT Hccnenyror 'Ypok
éw [Lnomans napauienorpa  [3HaroT GOPMYITBI OCO3HAIOT POJib A HATOTHH 1A CUTYyalluH, OTcTanBaloT CBOIO [OBJIAJICHU A
rapajjiejiorpaMm MMa. BeiBoxg JIABBIYUCIICHU S YUCHHKa, TOHIMAHHS TpeOYIOIINE OIIEHKN [TOYKY 3PEHUS, HOBBIMHU
a (hopMyIIbL. MII0IIaIeH OCBauBaIOT .  |IeHCTBUS B MOATBEPKAAOT BHAHUAMU
. BaKOHOMEpPHOCTEN
rapajjiesiorpaMma, — [TM4HOCTHBIN COOTBETCTBUU C (baxramu
, UCIIOJIB3YIOT UX N
TpEyroJIbHUKA U CMBICJI YYECHUS [1OCTaBJIEHHON
] B PEILLICHUH 33]a4 o
Tpanenuy, 3a1a4ei
18/ Brson Co3naror 00pa3 TIpyumensroT [Inaaupyror [IpenBuasT Ypok
4 [ Lomann (hopMyJIBI YMEIOT uX LIEJIOCTHOT'O [OJIyYEHHBIE AJICOPUTM [MOSIBJIEHUE dbopmupo
TPEYrojbHHAKa MI01a 1 JIOKa3bIBaTh, a MHPOBO33PCHHS BHAHUS IIpHU BBITTOJIHCHU ST KOH(JIKTOB IIPX  [BaHUS U
TpEyrojbHHKa  [TAKXKC Py PEIICHUHN [PCIICHUH BajaHus, HaJIMIIU TPUMCHEH
3HatoT TeopeMy 00 [MaTeMaTHYeCKHX [Pa3NMYHOro BUAAa  [KOPPEKTUPYIOT Pa3IMYHBIX TOYCK (U
OTHOIICHUH 3aga9 Bagaqa aboTy 3pEHUSL. SHAHUN
Pemenne REHYLED 2 CTpOsIT IOrH4ecKu Ypok
19/ N TleMoHCTpUpYIOT PaG CoTpyIHIYAIOT C
5 Joumanb 3a/1a4 Ha TPCYroibHUKOB, pupy 000CHOBaHHOE a00Tad 1o IJ1aHy, omHoaccHKkay  TPAKTHKY
TPCYroibHIKA [IPUMCHCHHUE MMCIOLIUX 10 MOTHBAIIHIO K paccyKIeHue, CBEPAIOT CBOU A
(bopmy paBHOMY YIIIy, 1 [103HABATCIbHOU BKJIFOYAOIIIEE IMENCTBUSA C LEJIBIO, 1 TIpH POILICHIH
3a/1a4; YMEIOT
IO AN v ACATEIbHOCTH [yCTaHOBJICHHE BHOCST BB)IICH ’H?:TB
MCIOT IPUMEHSITH NPHTHHHO- KOPPEKTHPOBKH OHHOZGHTa
BCC H3YHCHHDIC CJIC/ICTBEHHBIX o :
(hopMyIIBI TIpU R OpMYJIHPYIOT
pCILICHMH 3a1a4 BbIBOIbI
BriBon [ pamotHO 1 Ypok
[Tnomans [IpuMeHAIOT BCe
20/ parew (bopMmyJIbI Heg/quHme aprymentuposano | (CTPYKTYPHPYIOT Paborator 1o [IpuBoOzST dopmupo
p MUTOI AN - M37IaraioT CBOU BHaHM], [LIaHy, CBEPAACh € lapryMEHTBI B BaHUS U
Tparnenumn MBICJIH, TIPOSIBJISIFOT OTPEACTISIOT HCJIBIO, 0JIb3Y CBOCH PUMEHEH
pelieHuy 3a1a4, B KODDEKTHDVIOT
CTHOM (opMe YBaYKUTEIHHOE OCHOBHYIO U PP pYy TOYKU 3pEHU, s
yo A3BIBA p OTHOILIEHIE K BTOPOCTENIEHHYO  [[I7IaH IMOATBEPKIAAIOT €€  [3HAHUM
J10OKa3bIBaTh
MHEHUSIM 1704 HMH@OpMaLlUIO aKTaMu
TEOPEMBI U 1AM ZpYT dop ¢
IS
n3j1araTh
HEOOXOIMMBIi
TEOPETHYECKUI
MaTepual Hommmaior Y CTAHABIMBAIOT CaMOoCTOSTEIEHO [IpoexTupytoT u POk
%1/ Pewienne 3anau Ha ' 00CYy)IaeMyI0 AQHAJIOTUU IS OCTABISIOT q)g - Izoyio [IPAKTUKY
BBIMHCJICHNC uH(opmaruio, IMOHUMAaHMS I— g 6HoI::y M
[1JI0IaICH (I)I/Il"yp CMBICJI TAaHHOI 3aKOHOMepHOCTeI7I, P v
MESATEBbHOCTU IPA  |COTPYAHUYECTBO
uH(popMarmu B HUCIIONB3YOT UX .
. peleHny yaeOHOH  |C yuuTeseM 1
COOCTBEHHOM [pY peleHUN
3a1a9u CBEpCTHUKaMU
PKA3HU Bagay




oy Pemmenne 0 OCyIecTBISIOT B DODMYIHDYIOT Ypoxk
2 Pelmenye 3124 Ha |3a g 1 CO3HAIOT POJIb cpaBHeHHe, BIIETIAIOT U co6IZ:T§eHI£)ge MPAKTHKY
BBIUMCJICHUE IPUMCHEHHE YUCHHKA, M3BJIEKAIOT OCO3HAKOT TO, YTO HeHIE I M
TI0IIAIER Q)Hryp (i)OpMy.H OCBaNBaIOT 5 HCO6XOI[I/IMYIO YK€ YCBOCHO 1 YTO OO, SAAIOT
IUtowa el JTYHOCTHBIN HH(OpMAIHIO, eI11e TOJIEKUT o OCH,
ITTOCKHX CMBICJI YUEHUS CTpOSIT [YCBOCHUIO pOcChI,
hur ITOr MYECKYIO CAyIIAIoT
P cobeceHUKa
[EMOUKY
DopMyIHPOBK Haxoznsr B OneHMBalOT CTENEeHb Ypok
23/ T 3HAIOT TEOpEMY
eopema au JIEMOHCTPHUPYIOT  |yueGHMKAX, B T.4.  |U CIIOCOOBI [IpuBozasT po0IIeMH
9 Il [Tudaropa u
uaropa JI0Ka3aTeIbCTB oGpaTHyIo el MOTHBAINIO K ncnons3ys UKT,  |moctuskeHus e apryMeHTHI B 0ro
0 TEOPEMBI TeopeMmy, 0GIACTh [IO3HABATCIIBHOM  |jOCTOBEPHYIO B y4EOHBIX TOJIB3Y CBOEH M3JI0)KEHU
[Tudaropa HpI/IMeHe,HI/IH JEATECIILHOCTH nHopMarwro, CUTYaIHIX, TOYKU 3pEHU, s1.
’ HE00X0UMYIO0 MCTIPABJIIOT HOATBEPXKAAIOT €€
1 (aropoBbl
poiixe IS PELICHUS OIIMOKH C MTOMOIIBI0 |(paKTaMu
' 3ajad YUTEIIS
DopMyIHpOBK  |YMEIOT J0Ka3bIBaTh O0pabartsiBaoT Ypox
24/ [IpoexTupytoT u
0 Teopema, au TEOPEMBI U OcBauBaroT nH(opMaImio u Paboraror no (bOpMHDYIOT bopmupo
oOparHasi TEOpEME |IOKA3aTeIbCTB  [IPUMEHATE UX IIPH  [KyJIbTYpY paOoThl  [epeaaroT ee TUIaHY, CBEPSSCH C 5 6HoI<)3y BaHUS U
[Tugaropa. 0 TEOPEMBI PEIICHNUN 33134 C y4eOHHKOM, [YCTHBIM, LEJIBIO, Z;IT nmmecto  [IPYMEHCH
oOpatHoi (HaxoAUTh MOVCKa MICBMEHHBIM U KOPPEKTUPYIOT . pXTeHeM " WsT HOBBIX
Teopeme HEHU3BECTHYIO nH(pOpMAIN CHMBOJIGHBIM I1aH 1 3HAHUH
CBEPCTHUKAMH
[Tucaropa BEIIMYMHY B criocobamu
[Iprmenenme [IPAMOYTOJBHOM BeiOupatot Ypok
25/ Peruenue 3ama4 TEOpPEMBI TPEYTOJILHUKE). [IposBIISIOT Braneror MelCTBUS B OTCTaMBAIOT CBOKO |1hakryky
11 [Mudaropa u MOTHBAIHIO K CMBICJIOBBIM COOTBETCTBUH C TOUKY 3pCHHA, M U
TEOPEMBI, [O3HABATENIBHOM  [UTCHHEM MOCTABJIEHHOM IOITBEPIKIAOT peduexcu
0OpaTHOM nesTenbHOCTH Banmauei u thaxramu .
TeopeMe [pU PEIICHAN YCIIOBUSIMHU €€
[Mudaropa, 3a71a4 ¢ peanm3anuu,
[IPH PELICHUN PaKTHYECKUM CaMOCTOSITEJIEHO
3a7a4. COIEpKAHUEM OLICHUBAIOT
€3yJbTaT
IIpumeHeHne [IposiBsitoT Kpuruuecku [IpenBuasaT Ypok
26/ Penienue 3anau P P IAHaTM3UPYIOT (B P PetBIA P
12 TEOPEMBI MHTEpEC K OLICHUBAIOT MOSIBIICHIE [PAKTUKY
[Mugaropa n KpEaTUBHON [T BEUICTIAIOT MONY4YCHHBIH OTBET, [KOH(MJIUKTOB IPH M U
rJIaBH
TEOPEMBI, NesTebHOCTH, JIABHOC, OCYILIECTBIISIOT IsEN R pa3BUBalo
oOparHoi akTHBHOCTH mpu ~ |PASACTIAIOT Ha CaMOKOHTPOJIb, Pa3IMYHBIX TOYEK  [IIEr0
Teopeme MOJITOTOBKE qgcrgx) 1 MpOBEpsist OTBET HA  [3PEHMUSL KOHTPOJIS.
[Tudaropa, WIUTIOCT paluit OODIIATOT COOTBETCTBHE [IpuHuMaroT
MpY perIeHIN N3y4daeMbIX YCIIOBHIO TOYKY 3pEHUS
3a/1a4. OHATUIH JIPyroro




. BrissieHue AJICKBaTHO Tpiversior C C 10CTaTOYHOM Ypoxk
g/ ogzmp O”J:’f’;a” CTETNICHU YMEIOT IPUMEHATh  |OLIEHUBAOT e —. AMOCTOATCIIEHO MOJHOTON 1 IPOBEPKU
0,
pavoma J2L N0 vepoenns BCE N3y4YCHHBIC pEe3yJIbTaThl IKOHTPOJIMPYIOT TOYHOCTBIO , OLICHKH U
meme: BHAHUS IIpU CBOC BpEMs U
N3y4EHHOTO ¢dhopmyIbl 1 paboThI ¢ BBIPA)KAIOT CBOU  |KOPPEKLIU
«IInowaouy. [PEIICHII [YIIPaBJISIFOT UM
MarepHaia TEOpEeMBI ITpU TOMOIIBIO MBICITU 17§
[Pa3IMYHOrO BHIA
peleHny 3a1a4 KpUTEPUEB hanau MOCPEJICTBOM
OLIEHKU MMCEMEHHOW peun
Koppexkius AIIeKBAaTHO C nocraTouHol Ypok
[TpumensitoT N
ii/ Pabora Haz CTerneH: VMEIOT IPUMEHSTL  |OLEHUBAIOT o (I))H CHHLIC CamocrosTensHo MOJTHOTOH U [POBEPKH
OLLIOKAMH. YCBOCHUS BCE M3yYEHHBIE pe3yJIbTaThl v KOHTPOIINPYIOT TOYHOCTBIO , OLIEHKH U
SHaHW: TIpU CBOC BpeMs U
N3Y4EHHOTO ¢dbopmynbl 1 paboThl ¢ - BBIPAXKAIOT CBOU  [KOPPEKIU
Marepuana TEOpEMBI ITpU [TOMOLIBIO p YHPABILIIOT 1M MBICITU 158
[pA3IUYIHOTO BHU/IA
peleHny 3a/1a4 KpUTEPUCB hanat [OCPEICTBOM
OLICHKU MACBMEHHOM peduu
I'aaBa VIIl. IlogooHbie TpeyroabHukH (19 u)
Onpenenenve  |3HalOT onpeneneHus  |[[IposiBistoT Ypok
29/ Omnpenenenue OIOOHBIX IPOTIOPUMOHANBHBIX  [MO3HABaTeNbHYI0  |AHAMM3UPYIOT H  [PaboTast 10 miany, (CBOEBPEMEHHO dopmupo
1 10/100HBIX TPEYTOJIBHUKO B |[OTPE3KOB M MOMOOHBIX [@KTUBHOCTB, CPaBHHUBAIOT CBEPAIOT CBOU OKa3bIBAIOT BaHUS U
TPCYTrOJIbHUKOB. TPEYTrOJIBLHUKOB, TBOPYECTBO. (baKTI)I U SIBJICHUS HCﬁCTBHH C IOCJIbIO, HCO6XO,Z[I/IMYIO IIpUMCHE
TeopeMy 00 |AJTEKBaTHO BHOCAT B3aNMOIIOMOIIb HUST
OTHOILLEHUHU OLIEHUBAIOT KOPPCKTHPOBKHU CBCPCTHHKaM 3HAHUI
MOJOOHBIX PE3yIIbTaThI
TPEYrOJIbHUKOB paboThI ¢
11 CBOWCTBO [TOMOLLBIO
OHMCCEKTPHCHI KPUTEPUEB OICHKU
TPEyroJIbHUKA.
OmnpeneneHue  |YMEIOT OIPEAEIATE OCVILIECTRISIOT C B Vpok
30/ OtHomenne 10100HBIX [10100HbIE BH%]I; ciorpuii B Braneror aMOCTOATCIIEHO CPHO HCHOMBSYIOT| 1y b 51
2 [Iomancn TPEYrOJIbHHUKO  [TPEYTOJIbHHUKH, N HO?I:)HI[aIIHBIX " CMBICJIOBBIM COCTABIAIOT B YCTHOM H HOBBIX
110100HbBIX 5. Pelere HAXOHTH it TeHHeM QIITOPHTM UCBMCHHOM Pedn |, oo
TPEYTOJILHUKOB. saan. HCH3BECTHEIC HCOIHO3HAYHbIX EATEILHOCTH IIPH  [MaTeMaTUYECKUE
e TMUMHDL 13 CUTYyalHsIX, [PCIICHUH Y9eOHOH  TEPMHHBL
KOMMEHTHPYIOT
[TPONOPIIOHATBHBIX Py sazadn
. W OLICHUBAIOT
OTHOIICHUH. o
CBOI1 BBIOOD




. DopMyITHPOBK osBIsIOT Crpost Ypoxk
31/ TlepBblii MpU3HAK |y 4 3HAIOT IPU3HAKH p A — [puMensor [Tpusonsr npoGiieM
MOTHBAIIUIO K
3 1107100151 I0Ka3aTeNbCTB nonoous O3HABATENLHON 000CHOBaHHOEe  |YCTaHOBJICHHBIC APryMCHTDL B HOTO
TPEYrOJIbHUKOB. 0 TIEPBOTO TPCYTOJIbHUKOB, CSTOIEHOCTH 1oy PACCYKICHHE, [IpaBujIa B [TOIB3Y CBOCH H3II05KCH
npusHaka onpeaeicHue Hemerm 3a;[aqlg BKTIOUAIOLIEe [LTAHHPOBAHHII TOYKHU 3pCHUS, st
10100 st E ATV ECKIM YCTaHOBJICHHUE criocoba pemenns  [TOATBEPKAALOT €€
p PUIUHHO- (baxramu
coJiepyKaHreM
CJIe/ICTBEHHBIX
CBsI3ei
[MpuMeHeHHe  [IPOMOPIIMOHATBHBIX OIICHUBAIOT CTEICHb Ypok
32/ Perenue 3axa4 Ha OcBanBaroT BoccranaBnmBa BepHo ncnoib3yoT
—— MEePBOTO OTPE3KOB. 5 lOT NIPEMETHYIO M CIIOCOOBI 5 veTHOM 1 [PAKTUKY M
KYJIbT 20O0THI
4 [ISPBOI'O IIPpHU3HAKa rprsHaka ; 6 ybY pabo ¢ CUTYyallluIo g JLOCTHIKCHI LCIH HI/I}ébMeHHOI\/'I CUU 5 peq)f[eKCI/I
n01;3[061/m ’ monobus npu  Jlokasisaior npusuarary R HEON, OHI/I}(]:aHHy;O B B YICOHBIX MaTeMaaneCEHe "
TIMOUCK
TPEYroJIbHUKOB PCLLICHHH oz00us 1 npuMeiAoT| B 3aade CHTYaIlAX, TEPMHHBL Apryme
peyr . sanad VX TIpH pELICHUH 33134 nH(popManu faqe, HCTIpABIISIOT p .apry
nepedopMyupy HTBI ¥ (DaKThI
OIIMOKHU C TTOMOIIBIO
[OT yCJIOBHE.
yauTeINs
DOpMyIHPOBK [Tpunararot Ypok
33/ o " PMY P [IpumensiroT P JlaroT p
Bropoii v TpeTHii  |a u OcBauBaror BOJICBBIC YCUJIHS U hopmupo
5 I1OJTY4YCHHBIC aICKBaTHYIO
[IPU3HAKU TOA00US |TOKA3aTEeIbCTB KYJIBTYpY paOoTHI € HaMHS D MPEO0IIEBAIOT BaHMSI U
TPEYrOJIbHUKOB. 0 BTOPOTO U [YIeOHUKOM, p TPYTHOCTH U OLCHKY CBOCMY MpUMEHE
peICHNN MHEHUTIO
TPETHETO MONCKa MPETSTCTBYS HA HUS
Pa3IuIHOrOo .
MPU3HAKOB WH(pOpMAIH ITyTH JOCTYOKCHHUS 3HAHUHT
BUJIa 337124 M
momxoous esei
p Pemenue AJleKBaTHO Haxondr B O1IeHUBAIOT CTEIIEHD C JTocTaTOuHO Ypok
34/ CIICHNE 3a/1aT Ha |35 19 Ha y4eOHMKaX, B T.4. |[H CITOCOOBI N MPaKTUKY
6 [PUMEHEHHE OLIEHUBAIOT MOJTHOTOW U
[IPUMEHECHUE cnonb3yst UKT, |mocTrokeHus 1enu B M U
IIPU3HAKOB PE3YJIbTAThI TOYHOCTBHIO
MIPU3HAKOB JTOCTOBEPHYIO [yaeOHBIX peduexcu
OT00HS paboThI C BBIPAXKalOT CBOU
moo0us OMOIIBIO WH(OPMAITHIO, CUTYaIUsX, MBI 151
TPCYTONBHHIKOB. HE00XO UM YO MCTIPaBIISIIOT
KPUTEPUEB OICHKU [1OCPEJICTBOM
IUTSL pEIIeHUS OITMOKY C TIOMOIIBIO .
[MMCEMEHHOM pedn
3a1a4 yauTens
35/ Pemienue Mposesior BoccranaBmiBa o Ypok
; Pelenne 3a71a4 Ha |35 710y ya Jl0Ka3bIBAIOT MPHU3HAKU ETenec K [OT NpeAMETHYI0 |[OLEHUBAOT CTENEHb %pMyJII/Ipy}OT HpAKTHKY
[IPUMCHCHIC NpUMeHeHHe ~ [HOMOOWS M NPUMEHSIOT " eaanHoﬁ CHUTYaLHIO, U CIIOCOOBI COOCTBCHHOC M
[[PU3HAKOB PU3HAKOB UX IIPH PELICHUN 337134 Z[I;HTCJII)HOCTI/I OIMCAaHHYIO B NOCTIDKEHUS e [ HoHAC I
110100Hst momoous o CTHBHOCTI n, L, [panade, B yueOHBIX [IO3ULIMIO, 3a/1at0T
TPEYTOJIbHUKOB p epeopMyIHpy  [CHTYALISIX, BOITPOCHI,
MOJITOTOBKE CITyILIAIOT
wToCTpatii [OT yCJIOBUE, MCTIPABJISIOT p
3BIIEKATD OMIMOKH ¢ ToMompro |COOCCEHIKA
M3y4aeMBbIX
. HE00XOJUMYTO yIUTeIIsI
MOHATHI

H(OpPMAITHIO




BrisBienue |AJTEKBaTHO I C nocraTo4HOi Ypoxk
36/ Konumponvhasn CTETIeH! [IpumensitoT Bce OIIEHUBAIOT PHMCHAIOT CamocToATeNsHO [MOJIHOTOW U [MPOBEPKU
8 paboma Ne 3 no YCBOCHUS 3y4CHHBIC [pe3yIBTaThI [TOTMYHCHHBIC KOHTPOJIHPYIOT TOYHOCTBIO , OLICHKH H
meme N3y4IEHHOTO (bopMyIIBI 1 TEOpEeMBI  [paboTHhI C SHatil fipH CBOC BpeMA 1 BBIPAXKAIOT CBOM  [KOPPEKLN
«lloooonvie Marepuana [IpY PEUICHUH 33/1a4  [[IOMOIIBIO gzgjgjﬁgm [YIIPaBJISIFOT UM MBICITH .
mpey2onbHuKuy. KPUTEPHEB OLICHKU [TOCPE/ICTBOM
BUJIA 337124 .
MMCEMEHHOW peun
Koppexuus Kputnueckn 0K
37/ Pa6oTa Hax CTCII)'I IZHKI/III 3HAIOT TEOPEMBI O JleMOHCTPHPYIOT OOpabarbIBarOT o LI[) CHUBAIOT [IpoekTUpyIOT U z(?pp J—
9 omn6KaMu. YCBOCHHS CpesHeil TMHIH MOTHBAIIHIO K MH(OPMALIIO 1 MOJTyYEeHHBIH OTBET, (bopmupyior U 1po0diieM
Cpersist HMS M3y4EHHOTO TPeYroNbHIKa, TOuKe  [I03HABATEIbHOK  [TCPCAAIOT ee OCYIIECTBIISIIOT yebHoe HOTO
TPCYroibHIKA Marepuaa riepecevyeHus Meuan  ICATCIIbHOCTH YCTHBIM, CaMOKOHTPOJIb, COTPYAHMICCTBO € s pronkcen
Onpenenenne  [TPCYTOJIbHUKA 1 ?g:(;ﬁs:f;hﬁ 4 |[TPOBEpsis OTBET Ha Z::;ce;erI:Mn st
cpenHel JmHuK  (IPOIIOPIMOHAIBHBIX CHMBOIEHBIM COOTBETCTBUE
TpeyrojibHuKa  (OTPE3Kax B cocoGaMI [YCIIOBUIO
PSIMOYTOJIBHOM
Teopema o TPCYrONbHUKE. YcranaBnuBaror  [Mccrenyror Ypok
38/ Cpemsst maus CpeaHei JIMHUK OCO3HAIOT POITh aHAJIOTHH JIJIsI CHTYAIIUH, OrcranBaroT (bopmupo
10 TPCYrobHIKA TpEyroJbHUKA Y MEIOT 10Ka3bIBaTh yUICHHUKA, [OHUMAHHMSI TPEOYIOIIHE OICHKH [CBOIO TOUKY BaHUS U
OTH TCOPEMBI 1 OCBaMBaKOT 3aKOHOMEpPHOCT  |IeHcTBUS B 3peHus, pUMeHe
[IPUMCHSTD TIpH TAYHOCTHBIN el, UCTIONB3YIOT  (COOTBETCTBHHM C [OTBEPIKIAIOT HUs
PCILICHIN 3a]1a19 CMBICIT yUeHHs! X B PEIIEHUH  [TOCTAaBJIEHHOM dakxramu HOBBIX
~ 3a1a4 3amadeit 3HAHUUI
Teopema o ~ TOMOIIDBIO HHPKYIA [Tnannpyror [IpenBuasT Ypok
39/ CBOHCTBO MEIMaH  |MennaHax 1 JMFICHIH ACIHTE Cosator 0bpa3 lIprversior AJICOPUTM [OSIBJICHUE npodieM
11 TPEYroJIbHUKa TPEYrOJIbHAKA gzg Z?JZ):H?/IEaII/I{HOM ﬁi{ﬂ(Z)CBT(I)Z(;r(;HI/IH Z}?;I}}II;II:HIII{BL? BBIITOJIHCHM S KOH(DJMKTOB TP [HOTO
DELLIAIoT 3a/auH Ha HpI]/;I) pe]]_[eEI/H/I eI p 3aJaHHs, HaJIMYnu N3JI0KEH
HoCTpoeHHe aremamueckux  |pasmaasoro KOPPEKTUPYIOT pa3IMYHbIX TOYEK  [USI
paboty 1o xoxy 3peHHS.
panat BH/A 3a/1a BBIITOJIHEHUS C [TpuHnMatoT
MOMOIIBIO YUUTENS  (TOUKY 3PEHHUS
u UKT cpexncts pyroro
Teopema o CTposT JI0ru4ecKu C Ypok
40/ [[pOrOpIMOHANBH  [mponopIHOoHa JIeMOHCTPHPYIOT  |hG0cHoBanHOE Pabotas o miany, OTPY/IHHHAIOT C (bopmupo
12 bl€ OTPE3KU TIBHBIX MOTHUBALIUIO K paccyxkIeHue, CBEPSIOT CBOU OMHOKTACCHUKAM | a1
OTpe3Kax B TNO3HABATENBHON  |pymouaromiee JEHCTBHSA C IEIBIO, | HpH‘ PeLCHHIH TIpEMeEHE
[PSMOYTOJILHO ACATCIBHOCTH YCTAHOBJICHHE BHOCST SBiIH:‘i, YMeIOT HUS
M [IPUYUHHO- KOPPEKTHUPOBKU HyIars 3HAHUIA
TPEyroJIbHUKE CJICIICTBEHHBIX OIHOMCHTa.
N DopMyIHpYIOT
CBsI3eH

BbIBOJBI




CBsI3eH

Pewenue BoccranaBmiBa  |OuenuBaioT crenedsb [QopMynupyror Ypok
4l [Iponopumonabs 3a/1a4 Ha [IposBsioT IOT TIPEIMETHYIO  |[H CIIOCOOBI COOCTBEHHOE hopmupo
13 bIC OTPE3KH B prMEHEHHE MHTCpeC K CUTYaluIo, NOCTHKEHUS LI |[MHEHHE U BaHUS U
UPAMOYTOIIBHOM s 51 opriona KpeaTHBHOH OIHMCAHHYIO B B y4eOHBIX [TO3ULIMIO, 331a10T  [IPUMEHE
TPEYTONBHHKE TIHHBIX JLCATCIIEHOCTH. 3agaye, CUTYyaLUsIX, BOMPOCHI, HIS
OTPE3KOB nepeGopMyIHpy  MCIPaBIISIOT CIIyLLArOT HOBBIX
[OT YCJIOBHE. OLINOKH cobeceTHIKA 3HaHUI
3agauu Ha Kputnueckn Ypok
42/ 3MepUTeBHBIC  |MeCTHOCTH C Jlevoncrpupysor  (O6padarsiBaior OLIEHHMBAIOT [IpoexTupyIoT 1 [PaKTUKY
14 paboTEHI Ha [PHMEHEHHEM MOTHBALIUIO K pHOpMAIIIO MOJTyYCHHBIA OTBET, (bopmmpyroT M
MECTHOCTH. MOIO0OHBIX nosHaBarenapHoi  ICPCAAIOT €C OCYILECTBIISIOT y4eOHoe
TPEYTOJIbHUKO ACATCIEHOCTH YCTHBIM, CaMOKOHTPOJIb, COTPYAHMICCTBO €
TN CbMCHHBIM, YIUTEIEM U
g rpadIIeCKiM 1 [IPOBEPA OTBET Ha CBEPCTHUKaAMHU
N COOTBETCTBUE
criocobaMu YCIOBHIIO
Pemiars 3anaun YcranaBiuBator  [Mccnenyror Ypok
43/ Sanaqu Ha Ha 110- Oco3HarT poib QHAJIOTUU JIJIS CUTYaIHH, OTtcranBaroT hopmupo
15 [10CTPOCHHC CTpOEHUE YUEHHKA, MOHUMAaHUS TpeOyIoIIre OLUEHKH |CBOIO TOUKY BaHUSI U
METOZOM METOA0M 0CBaMBaIOT 3aKOHOMEPHOCT  |1efCTBUS B 3peHus, [pUMEHE
noao6us. MOI00MSI. UTYHOCTHBIN eil, UCTIONB3YIOT  [COOTBETCTBUH C [TOATBEPKAAIOT HUS
CMBICT YYEHUS WX B PEIICHUN [OCTaBJICHHON (hakTamu HOBBIX
3a1a4 3amadeit 3HAHUUI
Omnpenenenne C 5 o [Tnanupyror IIpenBuasT Ypok
Adl CuHyc, KOCHHYC U |cpnyca, 3HAIOT OMpe/eTeHIs O3M1aI0T 06pa3 PHMCHAIOT AJITOPUTM MOSIBJICHUE hopMupo
16 TaHI'CHC OCTPOr0  kocuHYyCa, cuHyca, KocuHyca u  [[1C/IOCTHOrO 11Oy HCHHDIC BBIITOJIHEHUS KOH()JIMKTOB MPH  [BAHUS U
yria TaHreHca TaHT'CHCA OCTPOTO MHPOBO33PCHHIA SHAHMA TIpH 3aJIaHusl, HaTMIHH MpUMEHE
[IPAMOYT'OJIBHOI'O  npsimoyroneHO — [YIUI4 1P PCIHICHIH PCIUCHIH KOPPEKTUPYIOT Pa3IMYHBIX TOUEK  |[HUS
TpEYroJpHIKa ro [IPAMOYI'0JIBHOI'O MATCMATITICCKIX  |PasIITIHOTo paboTy 10 X0y 3pEHUAL. 3HAHUN
TpeyronbHuka |[TPCYrOIbHUKA, paat Bia 3aj1at BBITOJIHEHHS C [ IprHUMAaroT
[IOMOLLbIO YUUTEJST  [TOUKY 3PEHUS
3HAYEHUs CUHYCA, u KT cpencts JIpyroro
BriBoxg KOCHHYCA M TaHICHCA | CTposT J0TU4ecKu Ypok
45/ 3HAYCHNSI CHHYCA, |HEKOTOPBIX st yritos 30°, 4501 | DoritoT 06ocHOBaHHOe [ IPUMEHSOT 1lprBonsT OBJIAJICHH
17 KOCHUHYCa U 3HAYCHHH 60°, MmeTpuueckue MOTHBALMIO K paccyxJeHue, [YCTaHOBJICHHBIE dpryMCHTBL B g
TAaHTCHCA JUIA YIJIOB Icynyca, COOTHOILICHUS. [TOSHABATCILHON BKITFOYAIOIIIEe HpaBuia B [107IB3Y CBOCH HOBBIMU
30°, 45°, KOCHHYCA, JCATCIIBHOCTI TIPH o OBstere |[UTaHMPOBAHUH TOHIH 3pCHIA, 3HAHUAM
60° TaHI'€HCa PCLICHIHH 3a1at ¢ [IPUIUHHO- crioco0a peleHus OATBEPAIAIOT €€y
[PaKTHHCCKIM CJIeZICTBEHHBIX (baxramu
coJep KaHUEM




C CooTHOIIEHUS Boccramasmmsa 0 BepHo rcnonb3yroT Y pok
46/ OOTHOIICHUS MY JloKa3bIBAIOT OCBAMBAIOT ueHntIOT CTEMeHb | voryoii u paKTHKY M
IOT IIPEAMETHYIO .
18 MOHKIY CTOPOHAMH o1y opami 1 [OCHOBHOE KyJIBTYpY paOoThI ¢ - fmﬁm Yo crocoObl [MCHMEHHON PeYr |1 Pa3BUBAIO
1 yriamu yrilamu B TPUTOHOMETPUYECKO  [Y4EOHUKOM, OHI/I}(IJaHH ’ B JlocTH 6)1(6HI/I${ Tem MaTeMaTHYCCKUC  |IIETO
TTPAMOYT OJIBHOTO TpCyrojibHUKe. |© TOXKAECTBO, PEIIAIOT [IONCKA samade o B YICOHBIX TEPMHUHBL KOHTPOJISI
;peyrom)HHKa. Pemenne 3a1a9u uH(opMary mepe Q)(;pMyany CHTYaLHAX, Pasnmuyaror B
eIlICHHE 3a/1a4. PAMOYTOMBH or veToBIe HCHPgBHﬂIOT peun cobeceHnKa
LIX Tpe- y > OLIMOKU C ITOMOLIBIO APTYMEHTBI 1
N3BJICKATH [YIUTEIIS
YTOJBHUKOB (baxTb
HEO00XOAUMYIO
WH(OPMAITHIO
Koumponvhasn Brisaienue ToHMEHSIOT BCe I Ypok
A7l paboma Ne4 no  |cTeneHH Hf GCHHBIE /AJIGKBaTHO PHMCHAIOT CamocrosTesbHO _ |C nocrarounoit MTPOBEPKH,
19 meme: YCBOEHHS (boy Ve sHatery | CRCHHABAIOT [TOITyHCHHBIC KOHTPOJIMPYIOT CBOC |10 1HOTOM U OLIEHKH 1
«Coomnowtenua  |U3y4eHHOTO PMYJIL, pe3ynbTaThl SHaHs TIpH BPEMSL 1 YIIPABISIEOT  11oyHOCTHIO KOppPEKIIH
CHHYCa, KOCUHYCa, peleHun M
meancoy MarepHaia aHrcHeR paboTHI € BBIPRKAIOT CBOM |1
cmoponamu u ’ MOMOIIIBIO PasIMIHOrO Bia MBICITU
MCTPUICCKUEC 3a/1a4
yenamu KPUTEPHEB OLICHKU [1OCPEICTBOM
OTHOILICHUS TTPU .
nPAMOY2016H020 MMCEMEHHOH peun
pelieHnH 3a1a4
mpey201bHUKAY.
I'naBa VIII. Okpy:xkHocTb (17 1)
Koppexkuus BoccranaBmiBa  |OLeHHBaIOT Ypok
A8/ Pa6ota Hax . LIposiBisiior DOpMyITHPYIOT
1 5 CTENICHU 3HAIOTKAKOW Yrod HHTEpEC K FOT MPEAMETHYIO  CTETICHb U 5 KOPPEKIIH
OILMOKAMH. YCBOCHHSI Ha3bIBACTCS . CHUTYAIHIO, CII0COOBI COOCTBCHHOC U U
B3anmuoe KPCAaTHUBHOH MHEHUE U
M3y4EeHHOTO [[CHTPAJIbHBIM U eSTENBHOCTH OITUCAHHYIO B TOCTYKEHUS LEJTH OBJIaZICHH
11 7KECHU o [1O3U U T
PACIIOTIONCHHAC Marepuala KaKOi BITMCAHHBIM, K TMBHOCTIH n, . Bajave, B yueOHBIX O3MLHIO, 3A/AI0T
[IpAMOH 1 Bsaumuoe KaK OIpeJeNseTCs P nepeGopMyIIpy  CHTYaIHsX, BOTPOCE HOBBIMH
OKPY>KHOCTH. IMOATOTOBKC CJIyILIaoT
pacCroJioKeHne |[pajlyCcHast Mepa Jyru mocTparmi 10T yCIIOBHE, VCITIPaBIISIIOT p 3HaHUSAM
HpsIMOI 1 OKPY>KHOCTH, H3ygaCMbIX M3BIICKATh OLINOKH C CODECEHHEA 1%
TUIOCKOCTH. TEeopemMy O OHSTHIA HEO0XOIMMYIO MTOMOIIBIO YUUTEIIS
BIVICAHHOM YTJIE, MH(OpMALHIO
OnpeneneHue  |CIEACTBHS U3 HEE U OGpaBATLIBAIOT Kputnuecku I Ypok
49/ KacarenbHast K KacaTelNbHOH.  [TEOpeMy O lemoHCTpHpyIOT - (gopMauI/Ho i |OUeHHBAIOT POSKTHPYIOTH |00
2 OKPY>KHOCTH. CBoiicTBa 1 [POM3BEICHUM MOTHBALIMIO K Hepeaior ee [OJTyYEHHBIH (bopévmpymT BaHUS U
TEOPEMBI O OTPE3KOB TIO3HaBaTCIILHON CTHLIM OTBET, YHICOHOC [pUMEHE
KACcaTeNIbHOW  |IEPECEKArOIIMXCS ACATEIIPHOCTH u ’ OCYIIECTBIISIIOT COTPYIHIHCCTBO € g
MM CBbMCHHBIM, YUUTEIEM U o
XOP/I. Fpadueckum 1 CaMOKOHTPOJIb, 3HAHHUI
p poBepss OTBET CBEPCTHUKaMU
CHMBOJIBHBIM
Ha COOTBETCTBHE
crioco0amu
YCIIOBHIO
PeuieHue 'YcranaBnuBator  [Mccnenyror Ypok
50/ KacarenpHast k 3a1a4 Ha YMEIOT 10Ka3bIBaTh OCo3HArT poih AHAJIOTUH JIs1 CUTYaIHH, OTtcranBaror 00IIIEMET




3 OKPYXHOCTH. [IpUMEHEHHE YUEHMKA, [IOHUMAaHUs Tpedyromue CBOIO TOUKY 0JIUUECKO
Pemienue 3aa4.  |CBOKCTB 5TH TEOPEMBI U OCBaMBaKOT 3aKOHOMEPHOCTE  |OIIEHKH JIEHCTBHS  [3pEHus, it
KacaTeIbHON [IPUMEHSATH ITPH ITIYHOCTHBIN 1, HCITOJIB3YIOT B COOTBETCTBUM C  [IOATBEPKIAIOT HaIpaBJie
pelleHny 3a1a4 CMBICIT YYEHUS WX B pEILICHUH [TOCTaBJICHHOM (hakTamu HHOCTH
Bajad 3amadei
I'panycHas [[nannpyror Ypok
51/ LleHTpasbHbBIC U pany 3 . C 6 I Py [Tpenpunst p
4 Mepa Iyra HAarOT, KAKOH YT OJI 0371al0T 00pa3 PUMCHAIOT AJITOpPUTM OSIBIICHIC (I)OPMI/IPO
BITMICAHHBIE YTJIBI
y OKPY>KHOCTH, [CJIOCTHOT O IOy ICHHBIC BBITOJIHEHU S KOHbIHKTOB MpH BaHMS U
LICHTpaIbHbIN MHPOBO33PCHHUA SHaHWA IPU 3a1aHus, IO P MpUMEHE
U BIMCAHHBIE  |[HA3bIBAETCS MpU PELIEHUN [peIeHNN KOPPEKTUPYIOT A3IHEIX Touek AT
YIJIBL. [ICHTPAJIbHBIM 1 MaTCMaTHICCKUX [PA3JIMIHOTO paboTy 1o X0y S CHUSI 3HAHUN
[Tpocreiimme  [KaKOW BIMCAHHBIM, 3a1a4 BUA 337124 BBITOJIHEHUS C P :
[IpuruMaroT
3a1a49n KaK OIPENENIeTCs [TOMOIIIbIO
TOUKY 3pEHUS
rpaayCHas Mepa yuutens u UKT Ipyroro
TyTH OKPY>KHOCTH, CpeICTB pyT
[loxasza- TEOpEMY O CTposIT JOrH4ecKu COTPYIHIYAIOT ¢ Ypok
52/ Teopema o TEJILCTBO BIIICAHHOM YTJIE, JleMoHcTpUpYIOT 00OCHOBaHHOE Pabotas o Py OBJIaZICHU
5 BIIICAHHOM YTIJIE TEOPEMBI O CJIEICTBUS U3 HEE U MOTHBAILIUIO K paccyIeHue, IJ1aHY, CBEPSIOT OJHOKJIaCCHUKaM H
i o [IpH pEIICHUN
BIIMCAHHOM TEOpPEMY O 1103HaBaTEIbHOU BKJIIOYAIOLLIEE CBOU JCHCTBHUS C PP HOBBIMU
3a1a4; yMEIoT
yrie. Ee [IPOU3BEACHUH ACATCIBHOCTH [YCTaHOBJICHHUE LCJIbIO, BHOCAT Hat, y 3HAHHSIM
BBICITYILIATh
CJICICTBUSL. OTPE3KOB [IPUYUHHO- KOPPCKTUPOBKH y u
OIIIOHEHTA.
T1CPECCCKAIOIUXCS CJICJICTBEHHBIX
o DopMyIHpyOT
XOpA. YMEIT CBSI3CH
BBIBOJIbI
TOKa3bIBATh 3TH
Teopema 00 TEOPEMBI U BoccranaBmuBa  |OueHuBaroT Ypok
53/ T 6 [posiBIsitOT MHTEpEC DopMynHpyOT
€opemMa o OTpe3Kax Ie- [IPUMEHSATD IIPU . IOT IIPEAMETHYIO  |CTEIIEHb U hopmupo
6 OTpe3Kax K KpeaTiBHOU COOCTBEHHOE
|y pECEKAIOLMXC  [pPEIICHNH 3a/1a4 eSTeTBHOCTH CUTYaIHIO, CIIOCOOBI BAHUS U
[CPCCCKAIOIINXCA | Xopn, e€ A KTHBHOCTH n’ - OIMCaHHYIO B JTOCTHIKEHUS 1IEIH MHCHHC 1 [IPHUMEHE
XOpAa MPUMCHCHUE p 3agayce, B y4eOHBIX [OSHIINIO, 3a/AI0T |y o
[1OJI'OTOBKE BOIIPOCHI o
[IpU PELLIEHUH . nepeopMynupy  |CHTYalusX, ’ 3HaHUH
WJUTIOCT paluit CJIyLLAIOT
3a1a4 I 10T YCJIOBHUE, HCIIPaBIIIOT 5
. M3BJICKAaTh oLIOKH C COLECTAFMKA
MOHATUI
HE00X0UMYIO [TOMOLLbIO YUUTEIS
MH(OPMALHIO
ANTOPUTMBI O6paGATHIBAIOT Kputnueckn Ypok
o4/ Perierne 3a1a4 0 pemenus 3amad JlemoHCTpHpYIOT (11; OLIEHUBAIOT LIpoexTHpyloT i PAKTHKY
WMH(pOpMaLUIO U .
U TeME 110 TEME MOTHBALMIO K epe I; T ce Oy 9EHHBIH (bopmupyior M M
«eHTpanbHbIE U «Llen- IMMO3HABATCIILHOU peat OTBET, y4eOHoe pediekcu
BIMCAHHBIE YIIIBD)  (TpabHBIE H MesTebHOCTH YCTHBIM, OCYILECTBIISIOT COTPYAHUYECTBO C [
MUCHMEHHBIM, YUHUTENEM U
BITHICAaHHbIE A CaMOKOHTpOJIb,
YIIIBD» p [pOBEPSISt OTBET CBCPCTHHKAMM
CHUMBOJIBHBIM
Ha COOTBETCTBHUE
criocobamu
YCIIOBHIO
CBOICTBO YcranaBiuBator  [Mccnenyror Ypok
55/ CaoiicTBO GMCCEKTpHCH  [SHAIOT TCOPEMBI O Oco3HaroT posb AHAJIOTUU JIJISt CUTYaIHH, OTtcrauBaior npobieM




)it HICBI TJa. u )i 7a U HIKA, MOHUMAaHUS T 1 BOIO TOY HOT'
8 OuccekTprc a OuccekTprce yria CHUKa OHHMMa eOyromue CBOIO TOUK oro
yria [lpumenenne |0 cepeIMHHOM 0CBaKMBaIOT 3aKOHOMEPHOCTE  |OLICHKU JICHCTBUS  [3peHHS, M3JI0’KEH
CBOWCTBA MU ITYHOCTHBIN i, UCTIONB3YIOT B COOTBETCTBUM C  |[[IOATBEPKIAIOT sl
peleHnn MEPIEeHINKYISPE K CMBICIT YUSHUS UX B PEHICHUN [MOCTaBJICHHON (dhakTamu
3a1a4 OTpE3KY, UX 3ajaq 3amaueit
CepenvHHBIA  |CTIEICTBHS, a TAKXKE [lnanupyror Ypok
i [Ipensuast
56/ Cepeumbiii rep- TEOpEMY O Cosnator 00pas [IpumeHsioT AJITOPUTM DEABIA npodieM
9 MepHIeHAUKYJIISIP [1OSIBJICHUE
MEHIUKYIIP. repeceyeHuu Bpicor  [IEJIOCTHOrO [MOJIyCHHBIC BBITOJIHCHU S KOH(HKTOR TIpH HOI'O
Teopema o TpEyroJbHUKA. MHPOBO33PCHNA SHaHWS TIpU 3aJ1aHus, A p M3JI0JKCH
CEepEeTUHHOM HIPH PCIICHUN [PeLICHNI KOPPEKTUPYIOT A3MIHEIX Touek |1t
TIEePIICH INKYIIA MaTEMAaTHYCCKUX Pa3JIN9YHOr0 pa60Ty 110 X0y {}:peHI/ISI
pe, 3ajaq BHJa 32724 BBINOJIHEHUS C n I/IHI/II'VIaIOT
npuMeHenne Y MCHOT JJOKa3bIBaTh [OMOIIBIO T(EIK N
[IPU PELIEHUH yunrens u UKT . 3)]1“ é)
3314 9TU TEOPEMBI U CpeICTB 24
Teopema o [IPUMEHSATDH UX IIPU CTposIT JOrH4ecKu COTpYHIMAIOT ¢ Ypok
57/ Teopema 0 TOUKE  \epeceueHnn  |peuennn JIeMOHCTPHPYIOT  |4GocHoBaHHOE Paboras o O,Z[HgI}(IJIaCCHI/IKaM " (bopmupo
10 [ICPECCICHIS BBICOT picor, 3a/1a4 Y MEIOT MOTHBALHIO K paccy’KIeHue, [UIAIY, CBEPAIOT | BaHUS U
TPCYroJbHHKA. [IpriMeHEHHE  [BBIOJHSATH 03HABATCIEHOM BKJTIOYAFOIICE CBOM JICUCTBHS C 321131135' MeToT pUMEHE
IPH PELICHUH  |IIOCTPOCHHE ACATCIIBHOCTH [YCTaHOBJICHUE LCJIbIO, BHOCAT Y HUST
BEBICITYIIATh .
3a/1a4. 3aMedaTeIbHbIX TOYEK [IPUYMHHO- KOPPEKTUPOBKU OIIIOHEHTA 3HAHUI
TpPEYroJbHHKA. CJICZICTBEHHBIX :
peyr CBHf:eﬁ DopMyIHpyOT
3HaIOT,KaKas BEIBOJIBI
58/ Jloxasarensct OKpY’KHOCTE IIposiBnsitoT Ypok
11 Brincannast n BO CBOICTBA HasbIBaCTCA nosuasarenbhyro  (AHamasupyior u  |Paboras no CroeBpemenHo bopmupo
ONUCAaHHAs OuccekTpucel [0 ACAHHOH B AKTHBHOCTD, CPaBHUBAIOT [UTaty, CBEPAIOT  |OKa3bIBAIOT BaHUA U
OKPYKHOCTb yria. Pemreppe [V OTOYTOMBHIK I TBOPYECTBO. (baxTbl 1 sBneHMs (CBOM NCHCTBUAC  [HEOOXOMMMYIO NpUMeHe
3aau. KaKasl OIIMCaHHOU /A JICKBATHO [[EJIbIO, BHOCST B3aMOITOMOILb HISt
OKOJIO OLIEHUBAIOT KOPPEKTUPOBKHA CBEPCTHUKAM HOBBIX
MﬂoroyrongHHKa, pe3ysbTaThl paboThl 3HAHUI
TEOPEMBI O A —
OKPYKHOCTH, KPUTEPUEB OLICHKU
BIIMICAHHOH B
TPEYyroibHUK, U 00
[loxasarensct peyr ’ OcCyIIeCcTBISAIOT Ypok
. OKPY>KHOCTH o .
59/ BriycanHas u BO CBOIICTBa Py o BLIOOp JICHCTBUIA B Buraneror CamocTosTeNbHO  [BEPHO MCIIOJB3YIOT |0BIaAEHH
OIMCAHHON OKOJIO .
12 OIIHCaHHAA CepeMHHOrO OJHO3HAYHBIX U CMBICJIOBBIM COCTaBJISIOT B YCTHOM U B
TPEyroJIbHUKA. "
OKpYKHOCTD nepreHmuKys | PoYT HEOIHO3HAYHBIX ITCHACM aNropuT™M [UCHMEHHOH PEYH  |HOBBIMH
pa. Pemenue CUTYyaIHsX, NeSTENFHOCTY MPH  [MaTeMaTHUECKHE  3HAHHSM
'Y MEIOTIOKAa3bIBaTh .
3ama4 KOMMEHTHPYIOT U penieHny y4eOHOH |[TepMHUHBL u

5TH TEOPEMBI U
[IPUMEHSATH IIPU

OIIEHUBAIOT CBOH

BEIOOD

3aJa49u




BricanHast peLIeHUH 3a/1a4 CTposIT JOrH4ecKu Ypok
60/ BrincanHast n OKPYHOCTH U [posiBisitoT 000CHOBaHHOE [ Ipumensitor [IpuBonsT (bopmupo
13 OMMCaHHAsA CBOICTBA MOTHUBALUIO K [paccyKJIeHue, YCTaHOBJICHHBIC ApryMCHTBI B BAHUS U
OKPY>KHOCTD TpeyrojibHUKa MMO3HaBaTEIbHON BKJIFOYAIOLIIEe [1paBuiia B [107IB3Y CBOCH [IpUMEHE
151 EeTEebHOCTH IPU  [YCTAHOBJICHUE [JIAaHNPOBAaHNHU TOHIH 3pCHIA, HUS
YETBIPEXYTOIb [PELIEHUH 33134 C [IPUYUHHO- criocoba pemennst  [TOATBEPHAAOT €€y pppyiy
HITKa MPAKTHYECKUM CJICZICTBEHHBIX (baxramu
coAepKaHUEM CBsI3eil
. CBoiicTBO 1 CTposIT IOrn4ecKu Ypok
61/ CaoiicTBo NpUMeHeHHe  |SHAIOT,KaKas [TpostBIstIOT 000CHOBAHHOE [ [pumensoT [IpuBonsT (bopmupo
14 OITMCaHHOT'O ero npu OKpPYXHOCTb MOTHBAIHIO K paccyxienue, YCTAHOBJICHHBIE apryMCHTBI B BAHMI H
"ICTRIPEXYTONIBHE  Inerrienin Ha3bIBACTCA MO3HABaTEIBHOM BKJIIOUAIOIIEE [paBuia B 1OMIB3Y CBOCH [IPUMCHE
Ka 3a1a4 BIIUCAHHOU B IEeATEBbHOCTH IIPH  [yCTaHOBJICHUE [LJIaHUPOBAHW TOUIKI 3PCHHA, HIS
MHOTOYT'OJIbHUK 1 [PCIIEHUN 3384 C  [IPUYUHHO- criocoba pemennst  1OATBEPHAMOT €€ i
KaKasi OIMCaHHON IMPaKTUIECKUM CIIEIICTBEHHBIX q)aKTaMI/I
OKOJIO coJep KaHUEM CBsI3eH
MHOI'OYT'OJIbHHKA,
Pemenne TEOopeMEl 00 B o BepHo ncnons3yroT [Ypok
62/ . Pemenwe 3ama4  |pasmiuneix OKpYXHOCTH, OcBanBaoT OCCTanapmBa HCHUBAIOT B YCTHOIi 1 poGieM
15 110 TEME 3aja4 o TeMe  [BIIMCAHHOI B KyIbTypy pabotpt ¢ [O1 MPCAMETHYIO |CTENEHb 1 MUCHMEHHON peur  [HOro
ObI
«OKpYKHOCTEY. «OKpy)HOCTH  [TPEYTOJIBHUK, H 00 [YIeOHUKOM, CHTYyallIo, croco MaTeMaTH4yeCKue  |M3JI0KEH
N OKPYKHOCTH, OHCKA OIIHMCAHHYIO B TOCTHIKEHUS LIeTH S — i
OMHCAHHON OKOJIO I/IH(bOpMaLII/II/I sana-e, B y‘I66HBIX Paznuuaror B peun
TPeYTONBHIKA, nepeopMyIupy  [CHTyalusx, COBECOIHIKA
CBOWCTBa BITMCAHHOTO fOT yCIIOBHC, VICTIPaBIAIOT apryMEHTHI 1
i OIMCAHHOIO W3BJICKATh OILINOKY C (baxThi
4CTBIPEXYTOTHHIKOB. HE00XOIUMYIO [TOMOILBIO YUUTENS
V MEIOTI0Ka3bIBATh uH(opmario
Penrenne STH TCOPEMBL H v [Tpunarator Ypoxk
63/ Pemenye 3axad 110 Pa3IMYHBIX [IPUMEHATE 1P OcBauBaror PHMCHATOT BOJIEBBIE YCHUITUS Hlatot azeKBarHyo [IPaKTUKY
16 TeMe 3ajad rmo teme  |PCLICHUN 3a7a4 KyJIbTypy paboThl ¢ Oy HCHHDIC U [IPEOJ0JIEBAIOT OHCHKY CBOCMY M 1
«OKpYXHOCTED. «OKpyKHOCTD y4eOHHKOM, pHAHI TP TPYAHOCTH U MHCHIIO peduiexcu
» MOUCKA peLeHiH [IPESTCTBYS Ha 1%
nH(pOpMAIN PasiHROro [TyTH TOCTHKEHUS
BUJA 337134 .
Lenen
BrisBienue C mocraTodHOM Ypok
64/ Konmponvnaa CTeIEHI VMEIOT IIPUMEHSTH Bee AZICKBATHO [pumensitor CamMocTosTenTbHO OIHOTOM I HpoBEpKH,
17 paboma Ne 5 no yCBOGHHUS M3y4YCHHBIC TCOPECMBbI OZI:HHI/IE;I:; Corer ;I}(I);P}I’;IIEH;IBE KOHTpom/IpyIOT T OYHOCTBIO OLICHKH U
?;j:;jzofcnocmb». VISYHEREOTO P PETIEHTIT SR Ig H(}),MOHH)IO P [peIIeHUN b ;i;;:ﬁ:ﬁ II:IIM BRIPAKAIOT CBOH HOPPEKIU
MaTepHaa MBICITH u

KpPUTEPUEB OLICHKU

[Pa3JIM9YHOro BHIa
Bagad

IOCPEIICTBOM

MMCBMEHHOM pedun

IMoBTOpeHne (4 4.)




Koppexius Ypox
65/ PaboTa Hax CTermeHu CucreMatusupyror 1 |OcBanBarOT [Ipumensior Pa6oras o JlaroT anieKBaTHyIO KOPPEKITH
1 OIIMOKaMHU. YCBOCHHUSI 0000maroT KyJIbTypy pabotsl ¢ [TOTYHCHHBIC [UIaHy, CBEPAIOT  |OLCHKY CBOEMY V1 IpHMCHE
[ToBTOpEHHE. {3Y4CHHOTO M3YYCHHBIH MaTePHAI |yqeGHUKOM, SHaHWS TpH CBOM JIeHCTBUSI ¢ MHEHHUIO HUS
MaTepraa. [1OHCKa PCLICHIH [1CJIbIO, BHOCAT 3HAHUI
3akperuieHue u MHpopMaLK PAIHHOTO KOPPCKTUPOBKU
[MOBTOPEHUE BHJIA 337181
«YerpIpéxyron
bHHKU,
10111
MHOT OyTOJIbHHK
0B»
aKperieHne 1 HUMEHSIOT OK
3 [T PaG %
67/ [ToBTOpEHHE. C 0 aborast 1o
3 MOBTOPEHUE HCTEMaTU3UPYIOT U CBANWBAIOT MOJTy4eHHbIC LAY, CREDSIOT J1aroT afmeKkBaTHYIO |aKTyaln3
«Ilomgobue 0000111a10T KYJIBT A00TBL C [3HAHUS TIPH . OLIEHKY CBOEM armmn
Tonod 006 0 p CBOH};eHCTrl);m c
TPEYrOJILHAKO  |[M3YYCHHBIH MaTepuai [ydeOHHUKOM, peLeHNN HEITBI0, BHOCST MHEHHIO 3HaHUN U
B», MoncKa Pa3IIIHOTO <o elém OBKIL YMEHHN
«OKpY>KHOCTH» vH(OopMaIu BHJIA 337129 pp P
68/
4
KasiennapHo- TemMaTnyeckoe nJiaHupoBaHue Mo reomeTpuu 9 Kiaacca
(yueOnuk aBr.: JI.C. Atanacsu u ap wim B.®. Byty3os u ap. «I'eometpus 7-9», M. «IIpocBelicHue»)
Tun | Ilhanupyemole pe3ynvmamol 00yueHus Buowvi u
Ne ypoka T 0 K-60 . dopmut
ema pasdena ypoxa | . popma |Oceoenue npeomemuvix 3HAHUIL VY. KOHIDOL /lama
" | ypoxa a p
A




['maBa | X. Bektopsl (84.) + I'maBa X. MeToa koopaunar (104.).

[lonsTHe BekTOpa NHM dopmynupoBaTh OIIpEACIICHU S u |PeryasiTuBHbIe: CIL. BII
1-2 2 SHM WMJUTIOCTPUPOBATh TOHSTHS BEKTOPA, €ro JITUHBI, [KOHTPOJb, KOPPEKLHUS, OLCHKA. v O’ ’
KOJIJTMH apHbBIX u PaBHBIX BekTopos; |[lo3naBaTebHBIE:
CII0)KEHHUE U MHM |MOTMBHMpPOBaTh BBEICHHME INOHATMH W JCHCTBMH, |aHAIM3, CHUHTE3, CpaBHEHHWe, 00oOmenue, |CII, BII,
3-5 BBIUMTAHUE BEKTOPOB 3 31M  [CBSI3aHHBIX C BEKTOpPaMH, COOTBETCTBYIONIMMH |aHAJIOTHS, CEpUAIIHs, KIIAaCCU(PHKALIUS, VO, T, CP
C3YH [mpuMepamy, OTHOCAIIMMHCA K (HU3UYECKUM |MCIOJIb30BaHUE 3HAKOBO-CUMBOJIMYECKIX
'V MHOKCHHE BEKTOPOB MHM [BEKTOPHBIM BEIIMYMHAM; MPUMEHSTH BEKTOpPHI M |CPEACTB, MOJCIMPOBAHNE U IPeoOpa3oBaHme
6 HA YHCIIO 1 3JAM  A€HCTBUS ~ Haag  HAMH  0OpU  PEUICHUH MOjeJeH pa3HBIX THIIOB; CIL, BILT
C3YH [reoMeTpuyecKux 3anad. BBITIOJIHEHHUE JICVCTBUI 110 allr OpUTMY;
[IpuMeHeHne BEKTOPOB VHM IIOZIBENICHHC ITOJ] ITOHATHE. 5 CII, BIIL,
K EILICHHIO 337184 UM KoMMyHuKAaTHBHBIE:  KOHTPOJIb AefcTens | YO, T,
7-8 2 C3VH MaprHepa, BBIPAKEHUE CBOMX MbiCed M | CP,PK,
apryMeHTAalUsI CBOETO MHEHHS C JIOCTaTOYHON TP
YyOoG3 ITOJIHOTOM ¥ TOYHOCTBIO. 3
KoopauHaTel BeKTOpa OOBSCHAT, W WUIIOCTPUPOBaTh  MOHSTHS PeryisiTuBHbIe:
MHM [IPSIMOYT OJIBHOM CUCTEMBI KOOpJWHAT, [KOHTPOJb, KOppekuus, oueHka, Bouesas |CII, BII,
9-10 2 31M KOOPIMHAT TOYKA M  KOOPAWHAT BEKTOpA; [CAMOPEryJsilus,  BbIOJHeHHEe  mpoOHoro |CP, ®O
BBHIBOIUTH M WCIOJB30BATh MPH PEIICHWH 3afad [ydeOHOro  ACWCTBUS W (UKCHpPOBAaHWE
(GopMyNBl  KOOPIMHAT  CEPeMHBI  OTPE3Ka, [MHIUBHUIYyATbHOrO 3aTPyIHEHUS B IPOOHOM
[Ipocreiimme 3a1a4u B JUIMHBL BEKTOPA, PACCTOSIHUSL MEXIy JBYMS |ICHCTBHU.
KOOp/IMHATAX MHM  |roukamu, ypaBHEHHS! OKPY)KHOCTH H ITPSIMOIA. Ilo3naBaTe/bHbIE: CI1, BII,
11-12 2 SUM [TpuMeHsITh MONyYeHHbIC 3HAHWS MPU PEIICHUM |aHAM3, CHHTE3, cpaBHeHHe, o0oOmenue, |CP,PK,
3a71a4 1 JOKA3aTeIbCTBA TEOPEM. aHaJIOTUs, CepraLus, KiaccuuKanus, YO
dopmupoBaHUE TPEACTABICHUI O CBA3U MEXIy |HCIIOJb30BaHKE 3HAKOBO-CUMBOJIMUYECKUX
'YpaBHEHUE reOMEeTPUIECKUMU u anreOpanyecKuMH |CPEJICTB, MOJISITMPOBaHKE U TPeo0pa3oBaHue
OKpY>KHOCTH. WHM |noHATHAMH, IIEpEBONE C sI3bIKAa T'€OMETPUU HA |MOJleNiel Pa3HbIX TUIIOB; CI1, BI],
13-15  |[YpaBHeHwue mpsMOid. 3 3UM  |a3pIk anreOphl ¥ OOpAaTHO MPH PEIICHWH 3a7ad [BHIIOJHEHHE JICHCTBUH MO aTOPUTMY; CP,PK, T
Pemenne 3amau C3YH (B TOM umcIIe B IPUKIIAJHOTO XapaKTepa). MOBEJCHNE TION IIOHATHE, YCTAaHOBJICHHE
MPUYMHHO-CIIEJICTBEHHBIX CBSI3EH,
Penrenvie 3ama4 JIOKa3aTeIbCTBO
C3VH KommyHnukaruBHble: koHTposb — aeiictus |CIL, BII,
16-17 2 VO3 naptHepa, BblpakeHHe cBoux Melcneil u |CP, PK,
aprymMeHTalus CBOEro MHEHHSI ¢ aoctarodHoi 1P

IMOJHOTOM U TOYHOCTBIO.




YMeTh HaXoOUTh KOOPAMHATHI U JJIMHY OTHOTO
BEKTOpA, BBIPAXKEHHOIO 4epe3 OPYrue BEKTOPBI,
MCIOJb3ysd CBOICTBa NEHCTBUH C BEKTOpaMH,

[Ipu BLINOJHEHUU — pabomvl  Y4auwulics
00J1DICeH NOKA3AMmMb obs3amenvHvie
pe3yibmamvl 00YUeHUsl: C80U 3HAHUS

MPUMEHSTh METOH KOOPAWHAT [UI PEIICHUsS |onepayuil ¢ 8eKmopamu, Npumeusis npu 3
Konumponvnas reOMETPUUECKUX 3aJ1a4; HCIIOJIB30BATh |[HEeobXxooumocmu couemamenvHwlll,
paboma Ne'l no meme YpaBHECHHE  OKPY)KHOCTH M TPIMOH TIPH [nepemMecmumenbHblil U pacnpeoeiumenbHolil
«Bexmopuvt. Memoo pelleHnH 3aJad W COCTaBIIITh YPABHEHHUE 3AKOHbl, GbIYUCAAMb OAUHY OMpesKd Nno
18 Koopounam» K3y OKPYXXHOCTH W TIPSIMOM IO YCJIOBUSAM 3aJaull. |[KOOPOUHAMAM e20 i il KOOPOUHAMbL
Onpenensars B3aUMHOE TIOJOKEHHE NPSAMOH U cepedunibl ompe3kd
OKPYKHOCTH, OKPYKHOCTH M TOYEK, HCHOJIb3YS [UCHONb306aMb KOOPOUHAMHBIL Memoo O
VpaBHEHUSI OKPYXHOCTH W KOOPOMHAT TOYEK; [U3YUCHUS CEOUCTME NPAMBIX U OKPYICHOCEL.
ONpeNeNsATh BUJI M CBOWCTBA (QUIYpbl O |BbinyCKHUK NOTYUUM B03MONCHOCTD. KP
KOOpAMHATaM €€ BEPIINH. o&nademv BeKMOPHLIM U  KOOPOUHAMHBIM
Memodamu i pees 3a0ay Ha
BbIYUCTIEHUE U OOKA3AMENbCMEO.
I'naBa XI. CooTHOIIEHUSI MeK1Y CTOPOHAMHU M YIJIaMHU TpeyroJjbHuka. CKkajasipHoe npousBeaeHue BeKTopoB (114.).
CuHYC, KOCHHYC VHM | PopMymHpoBaTh u WLTIOCTpUPOBaTh (PeryisiTuBHbIe:
TAHI'CHC yIJIa M [CTPEZCNEHns CHHYCA, KOCHHyca M TaHIEeHCa KOHTPOJIb, KOPPEKIIMSI, OLICHKA, CII, BII,
19-21 C3yy |[YrioB oOT 0 mo 180° BHIBOOWTHL OCHOBHOE [BBITONHEHWE MpoOHOTrOo ydebHoro nmeiicteus |CP, PK,
TPUTOHOMETPHYECKOE TOXKIECTBO U (OpMYJbl |1 (ukcupoBanue uHauBuayaipHoro (GO
COOTHOIICHUS MEKITY npuBeICHUS; (OpMyIMpOBaTh M JIOKA3bIBaTh [3aTPYAHEHUS B NPOOHOM JAeHCTBHH,
CTOPOHAMH U yTJIAMHU NHM  |reopeMbl CHHYCOB M KOCHHYCOB, MPHUMEHSTH MX [IJIAHUPOBAHWE M IPOrHO3MPOBAHME. CII, BIL,
22-25  [TpeyroiibHHKa 31M [PH pElIeHNH TPEYTrOJIBHUKOB;, OOBsICHATHh, Kak |[lo3HaBaTebHBIE: CP, PK,
UCIIONIb3YIOTCS. TPUTOHOMETPHUYECKUE (OPMYJbl |aHAIW3, CHUHTE3, CpaBHEHHe, o0oOmieHune, (YO
B HW3MEpUTEIbHBIX paboTax Ha MECTHOCTH; |aHAJIOTHsI, CEpUAIUs, KIaCCU(PUKAIIIS,
CxaisipHoe VHM (¢bopMynUMpoBaTh  ONpENENICHUsT yIila MEeXIy |[UCIIOIb30BaHIE 3HAKOBO-CHMBOJITYECKUX
[POM3BEICHIE 3M  [PEKTOPaMH M CKalspHOTO  TNPOM3BEJCHHA |CPE/ICTB, MOJCIMPOBAHHE H npeobpaszoanue |CIL, BII,
26-27  |BeKTOpOB C3yH [BEKTOPOB;  BBIBOJMTE dopMyiy  CKaJSpHOTO [MOJeNel pa3HBIX TUIIOB; CP, PK,
MpPOM3BEICHHS] Uepe3 KOOPAWHATHl BEKTOPOB; |BHIMOJHEHUE ACHCTBUH MO aIrOpUTMY; @O0, I1P
(dbopMynHpoBaTh ¥ OOOCHOBBIBATH YTBEPIKICHHE [TIO/IBEJICHUE TI0[ IIOHSTHE, YCTAaHOBJICHUE




Penrenve 3ama4 0 CBOWCTBaX  CKaJAPHOTO  MPOM3BEACHUS; |IPUUMHHO-CIIEICTBEHHBIX CBSI3EH,
MCII0JIb30BaTh CKaJISIPHOE MIPOM3BEICHUE |JOKA3ATEIbCTBO, NOUCK W  BBIIEJICHUE
C3yH |BEKTOPOB NPU pEIICHUH 3a/1aY. uH(pOopManu CI1, BI],
28 VOC3 KomMyHuKaTUBHBIE: mwianuposanue CP, PK, T
y4eOHOTO  COTPYJHMYECTBA,  aJIeKBaTHOE
HCIOJb30BAaHUE  PEUYEBBIX  CPEACTB  JIS
pEIICHN s KOMMYHHKAIIMOHHbBIX 33/1a4.
Konmponvnas YMeTh periate NPOM3BOJIBHBIA TPEYrONbHUK 1O |[Ipu  evinoamenuu  pabomvl — yyawuiics
paooma Ne 2 TpeM DSJIeMEHTaM, 3HaTb CHHYC, KOCHHYC U |00JIdCeH noKazamo obs3amenbHble
no meme ranrenc yrioB 30°, 45°, 60° U yMeTh HAXOMUTH |[Pe3)1bmamvl 00y4eHUsA:
«Coomnowenus TPUTOHOMETPHUIECKHUE qJYHKI_II/II/I YIJI0OB OT 0° IO |BbIYUCTIAIMb CKansiapHoe npouseeOeHue 3
medHcoy cmoponamu u 180° ¢ moMOmBIO TAabIHIl M KalbKyIsTOpa, [6€KMOPOS, HAX00ums yeon meducoy
29 yanamu K3Y [MOHMMAaTh CBA3b MEXIy BEKTOpaMH M HX |8€KMOpaMu, YCMAHAENUEAMb
mpeyzonbHUKa. KOOPIMHATAME, ~ ONPEJACIATH  YION  MEXKLy [N€PNEHOUKYIAPHOCIG NPAMBLX.
Cranapnoe BEKTOpaMH, HCIIOJIb30BATh OIpezAeicHUe Vuawuiics hozyuum 603MOCHOCM
npousgedenue CKaJIIPHOrO TIPOU3BEIECHHS M €ro CBOWcTBa B [lOKA3AMb  C60U  YMEHUA  npu  peulenuu KP
GEKMOpoe) KOOpAWHATaX M pemieHus — 3agad | [PEY2ONIbHUKOE.
TOKa3aTeNbcTBA TEOPEM.
['maBa XII Jl1MHA OKPYKHOCTH U IJIOMIAAb KPyra (124.).
[IpaBHIIbHBIE NHM @DopMyJIMpOBATh  ONPEACIIEHUE  NPaBUIBLHOTO |PeryisirTuBHbIC: CI1, BII,
30 MHOI'OYTOJIbBHUKU 31M MHOI'OYT OJIbHUKQ; (hopMynupoBaTh W [TUIAHMPOBaHME, Lenenonaranue, koHrpomb, |CP, PK,
OKa3bIBaTh  TEOpPEMbl 00  OKPYKHOCTSIX, |KOPPEKLHUsA
Briucanuast 1 MHM  |onucaHHON OKOJIO npaswibHoro |[lo3HaBaTe/bHBIC:
OIMCAHHAs 31MM |[MHOTOYrOJIbHMKa ¥  BIMCaHHOM €  HEro; |[aHajiu3, CHUHTE3, CpaBHEHHE, 0000IIeHue, CII, BII,
31 OKPYKHOCTH C3YH [BHIBOAUTH M UCIONb30BaTh (OPMYIBI AJIS |QHAJIOTHS, CepHaIHs, KiIacCU(pUKaIus; g())’ PK,
BBIUMCIICHUS TIJIOMIAIN MPaBUJIBHOTO |[TOJIBEICHUE II10[ TIOHATHE, YCTaHOBJICHHE
MHOTOYTOJIbHUKA, ~ €rO  CTOPOHBI M PajMyca |IPHHIHHHO-CIE/ICTBCHHBIX } CBSI3EH, CIL BII
BIIMCAHHON OKPYJHOCTH; peliaTh 3ajiauil Ha IOCTPOCHHE JIOTUYECKON LU CP,’PK,,
[MOCTPOCHHE TPABHJIBHBIX MHOTOYTOJBHUKOB; [pacCyXICHHH, ZI0KA3ATENLCTBO, | o <
OOBSACHATH TOHSATUS JJIMHBI OKPYXHOCTH U [CAMOCTOSITENIBHOE  CO3JaHHE  AJITOPHUTMOB




CBs13b CTOPOHBI
MPaBUIILHOTO

MJIOIIaJAM  Kpyra, BBIBOOUTH (DOPMYIBl  AJist
BBIUMCIICHUS! [UIMHBI OKPYXHOCTM M JUIMHBI
yTH, TUIONIaJM Kpyra W IUJIOHIaAu KPYTrOBOTO
CEeKTOpa; MpPUMEHSITh 3TH  (GOpMyNbl  IpU
peLIeHUH 3a/1au.

MHOI'OYT'OJIbHUKA C MHM
32-33 |paguycamMu BIUCAHHOM 31M
1 ONKCAHHOU
OKpPY>KHOCTH
OKPYXHOCTH
J{mHa OKpYKHOCTU U MHM
34 JIyTH OKPY’KHOCTH 31M
JInrHa OKpY>KHOCTH U NHM
35 JTyTH OKPY>KHOCTH 31M
[1nomans kpyra u MHM
36-37 [cekTopa 31IM
Pemenue 3anau
38-40 C3VH

YOC3

JICSATCIbHOCTH, JICUCTBHM 11O
aJITOPUTMY;

OCO3HAHHOE H MPOU3BOJILHOE
PEYEeBOTO BHICKA3HIBAHMS.
KoMMyHMKATHUBHBIE:  BBIPAKCHHUE  CBOHX
MBICJIEl M apryMEHTalusi CBOECIO MHEHHS C
IOCTaTOYHOM  IIOJHOTOM M TOYHOCTBIO,
aJICKBaTHOE HCIOJIH30BAHUE PEUEBBIX CPEJICTB
ISl pelIeHUs KOMMYHUKAlMOHHBIX 3a/ad,
y4eT pa3HbIX MHEHHMH, KOOPAWHUPOBAHHE B
COTPYAHHUYECTBE, JIOCTHIKEHIE
JTIOTOBOPEHHOCTEH.

BBIIIOJIHCHHEC

IMOCTPOCHHEC

CII, BIL,
CP,

CII, BI,
CP

CTI, BI,
vyO

CII, BI,
YO

CII, BII,
TP
CP, PK,




lMerh mpencTaBieHHWE O  BIOUCAHHBIX U ([Ipu  evimoanenuu — pabomvl  yyauuiics
ONMHMCAaHHBIX  TPABUJIBHBIX  MHOTOYTOJIHHUKAX, |00/IHCEeH noKa3amo obs3aMenbHbIe
3HaTh (POPMYJIBI NI BBIYKCIICHUS DJIEMEHTOB [pe3)ibmanibl 00V4eHus.:
MPABUIGHBIX ~ MHOTOYTONIBHUKOB,  (DOPMYJIBI |6bI4UCAAMb — ONUHBL  JTUHEUHbIX — JJIEMEHMO8
[JIOIIaIM Kpyra, KPYroBOTO CEKTOpa M IJIUHBI (hueyp u ux yaivl, UCNOAb3YsL OPMYIbL ONUHbL 3
OKPY>KHOCTH,  JIyTH. YmMerb MPUMEHATE |OKPYICHOCTIU U ONUHbL 02U  OKPYICHOCU,
cBOiicTBa  (GuUryp NpH  HX  B3AUMHOM |Qopmyianbl niowaoei ueyp;
Konmponsnasn PACIIONIOKEHHH U COOTHOIICHHH WX 3JIEMEHTOB |BbIYUCTAMbG NAOWAOU, KPY208 U CEKMOpOs;
padoma Ne 3 no UL pelieHHsT 3a7ad  Ha  BBIYMCICHHE W |OTUHY OKDYHCHOCIU, OnuHy oyeu
41 meme «/[nuna K3y TOKa3aTEeILCTBO. OKDYIHCHOCTIU,
OKpyJHCHOCHU U pewams  3a0auu  HA  OOKA3AMENbCMBO  C
n10waos Kpyza» UCNONIb308aHUEM dopmyn ONUHbL
OKDPYIICHOCHU U ONUHBL OyelU OKDPYICHOCHIU,
Gopmyn nowadeii gueyp,
BuinyckHuk nomyuum 603Mo#CHOCHb!
BLIUUCTAMb NIOWAOU PUSYP, COCMABTEHHBIX KP
uz 08yx umu Oonee ¢hueyp, 6 mom uucie
UCNONb3YSL OMHOUIEHUS DABHOBENUKOCU U
PABHOCOCABIEHHOCTIU.
['maBa XIIl. JABu:kenue (84.).
42 [loHsTHE TBUKCHHUS VHM OOBSICHATH, YTO TAKOE OTOOpaKEHHE TUIOCKOCTH |PeryisiTuBHBIE: CI1, BI],
Ha ceOsf, U B KaKOM CJlydae OHO HA3bIBACTCS [KOHTPOJb,  KOPPEKIHs, OIlICHKa, BOJICBas
Cummerpus. Ocepas NBIDKEHUEM TUIOCKOCTH;, OOBSCHSTH, YTO TAaKOE |CAaMOPETYJISAIIHSL
CUMMeTpus, STIM OceBas CHMMETpHSA, LCHTpAbHAs CHMMETpHS, Ilo3naBartesibHbIE: CP.PK
43-44 [[CHTpaJIbHAS C3VH TapaJlyICIbHbIN IIEPEHOC u [IOBOPOT; |aHaJIM3, CHHTE3, CpPaBHCHHC, 0000111cHHE, @d >
CUMMETpHUS 00OCHOBBIBATH, 4TO 3TH 0TOOpaKeHUS [AHAJIOTHS, cepuarus, KIIaCCH(UKAIIHS;
MJIOCKOCTH Ha ce0sl SBISTIOTCS JBMDKCHUSMHE; [KOHTPOJIb U OIEHKA TpoIlecca U pe3ysIbTaToB
[apasuienbHbIi TEM OOBSICHATH, KAaKOBAa CBS3b MEXIY BIDKCHUSMH |ESTCILHOCTH, MOJIEIMPOBAHUC "
TIePEHOC U TTOBOPOT 3IM W HAlOMEHMAMH; MITIOCTPHPOBATE OCHOBHBIE IOCTPOCHIE, npeoOpazoBaHue MOJIECTN CP.PK
45-47 BUJIbI JIBUXKCHUM, B TOM 4YHCIC C TOMONIbI0 KOMMyHUKaTHBHBIE: IJIAHWPOBaHUE >t
C3YH KOMITBIOTEPHBIX ITPOTPaMM. y49e0HOTO COTPYIHHUYECTBA, KOHTPOJITh @0
NEHCTBUS ~ TIapTHEpa, BBIPAKEHHE CBOMX




Perenue 3agau

MBICJICH U aprymcHTanus CBOCro MHCHHUA C

[IPSIMOYT OJIbHBIM; (bopmymmpoBaTh u

OOABCACHUC TI10[ TIIOHATHC, YCTAHOBJICHUC

C3VH JOCTAaTOYHOM ITOJIHOTOI M TOYHOCTBIO. CI1, BII,
48 YOC3 CP,PK, T
Ctpoutb 00pa3bl OTPE3KOB, npsMbIX, |[lpu  ewinonnenuu  pabomel  yuawuecs
Yemuwii 3auem MHOTOYTOJIFHHKOB C TIOMOIIBIO IIEHTPAJBHOM, [NOKA3bl6alom — c60U  YMEHUs  CHpoOUums
no meme OCEBOW CHMMETpPHH, MAapaUICIBHOTO MEPeHoca U [ceomempuyeckue uaypbl u ux obpasvl npu
49 «/leusicenuern K3y [IOBOPOTA HA 3aJaHHbI  yroji, JOKa3blBaTh (3A0aHHOM o8udIceHUU c HOMOUbIO 3
YTBEPXKICHHUSI C IOMOIIBIO IOHSATUI [BMIKCHUS |YePMENCHbIX — UHCIPYMEHMOSs, U umeem
U ero CBOMCTB. B03MONCHOCMb NOKA3AMb Me JHce YMEeHUs ¢
NOMOWbIO YUPKYJIAL U IUHEKU.
I'maBa XI1V. HauvajibHble cBeleHUs1 U3 cTepeoMeTpuH (84.).
[Ipenmer cTpeomMeTpuu. MHM  |OOBSCHSTE, 9TO Takoe MHOrOrpaHHHK, ero Perymsrusbie:
MHoOrorpaHHUKH UM [TPaHH, péOpa, BEepIIMHBL, UAroHaiM, KaKOW KOHTpONb,  Koppekuus, omenka, Bojesas |CII, BII,
50-51 C3yH [MHOTOTDAaHHMK HA3BIBACTCS BBIMYKJIBIM, HTO (CAMOPErYJIAIUS, CP, PK,
Takoe n-yrompHas npu3Ma, ee ocHoBaHus, [lo3HaBaTebHbIE: @0
OokoBble TIpaHM U OOKOBble pEOpa, Kakas [aHAJIM3, CUHTE3, CpaBHEHHE, 0000IIeHNE,

52-53 [[Ipusma. VMM [Pu3Ma  HashlBACTCA ~ NPAMOH M Kakas |aHAJIOTHs, CepUALHs, KIacCH(HKais; CII, BII,
[lapamnenenunen. 3UM HAKJIOHHOM, YTO TaKO€ BBICOTA ITPU3MbI, KakKasl |HCIIOJIb30BAHUE 3HaKoBO-cuMBoM4Yeckux (CP, PK, ®O
CBolicTBa C3yH [MPM3Ma Ha3blBACTCS  MApajuIeIeNHIe oM U |CPEICTB, MOAETMPOBAaHNE U MTPEeoOpa3OBaHe
napasuiesienunesia KaKOH napasuIeNIeTTUIe T Ha3bIBACTCS [MOJEIeH pa3HbIX THIIOB;




54-55

56-57

Tena BpaleHusL.
Humuap. Konyc.

Cdepa.lllap

NHM
3M
C3YH

O0OCHOBBIBaTh ~ YTBEP)KICHHUS O  CBOWCTBE
IMaroHasiel TapajuleNieninesa M O KBajgpaTe
MaroHaay MPsSMOYTOJBHOTO Iapajielienure/a;
OOBSACHATH, YTO TaKoe OOBEM MHOTrOTPAHHHKA;
BBEIBOJIMTH (C TIOMOIIBIO TpuHIMNa Kapambepu)
dhopmyiy 00BEMa PSIMOYTOJIBHOTO
MapaJuleNIeTTUIe/1a; OOBSICHATS, KaKOM
MHOTOIDaHHHK  Ha3bIBAETCA IMUPAMUIOH, 4TO
Takoe OCHOBaHWE, BEpIIMHA, OOKOBBIC T'paHH,
OokoBbIe PEOpa W BBICOTA MUPAMUIBI, Kakas
MUpaMiia Ha3bIBACTCS TPABUJIBHOM, YTO TAaKOE
aroemMa MPaBUIBHOW IUpPaMHU/BI, MPUBOAUTH
dopmyiry 00bEMa MUPaMUIBL, OOBSICHITH, KaKoe
TEJO Ha3bIBaeTCsl NUJMHAPOM, YTO TaKOe €ro
OCh, BBICOTA, OCHOBAHHUS, paaAUYC, OOKOBas
[IOBEPXHOCTb, 0Opasyommue, pa3BEPTka OOKOBOM
MMOBEPXHOCTH, KaKUMHU (HOpMyIamMu

MPUYMHHO-CIIEJICTBEHHBIX CBsI3eH,
[MOCTPOCHUE JIOTUYECKOU enu
paccyKJIeHU, BBIBEJICHHE CJICNICTBUH,
KOHTPOJIb M OIEHKa IMpOIecca U Pe3yJbTaroB
JESTENBHOCTH, JIOKa3aTelIbCTBO, OCO3HAHHOE
U TPOM3BOJILHOE TIOCTPOGHUS  PEUYEBOTO
BBICKa3bIBAHUSI.

KoMmyHukaTuBHbI€: MIJIaHUPOBaHHE
Y4e0HOTO COTPYTHIYECTBA;

MIOCTaHOBKA BOIPOCOB U cOOp MH(pOpMaInm;

pa3pelieHe KOH(JIMKTOB, MIPUHSATHE
PELLEHUs U €TO peatu3alus;
yIpaBJieHUE IIOBEJIEHUEM naprHepa,

TOYHOCTb M IIOJHOTA IPU aprymeHTalluu U
BBIpa’>XCHHUH CBOUX MBICJICH.

CTI, BI,
CP, PK,
®0




BEIpOKAIOTCA O00BEM H  IUIOMAAb OOKOBOH
MMOBEPXHOCTH IMJMHAPA; OOBSACHATH, KaKoe
TEJO Ha3bIBACTCS KOHYCOM, YTO TaKOE €ro ochb,
BHICOTA, OCHOBAaHHWE, OOKOBas IOBEPXHOCTb,
o0pa3ymolme, pa3BEépTka OOKOBOI
[MOBEPXHOCTH, KaKuMU thopmynamu
BEIDAXKAIOTCI  00BEM KOHyca W  IUIONIA[b
OOKOBOW  TIOBEPXHOCTH;  OOBSCHATH,  Kakas
MMOBEPXHOCTh HA3bIBAaeTCsl Chepoil U KaKoe Teyo
Ha3bIBaeTCS IIApOM, YTO TaKOe paguyc H
nuamerp cdepsl (mwapa), KakumMu (HopMmynamu
BBIpKAIOTCS 00BEM IIapa W IUIOMANb CQepr,
n300pakaTh M pacro3HaBaTb Ha PUCYHKaX
pu3My, napasuiesenures, HpaMHy,
[MJTHH/IP, KOHYC, IIap.

58-59

(00 akcromax
reoMeTpun

31M
C3YH

O3HaKOMIJICHHE C CHCTEMOH aKCHOM,
MOJIOKEHHBIX B OCHOBY HM3y4eHHS Kypca
reoMeTpur, (OPMHUPOBAHUE TPEACTABICHUS 00
AKCHOMATHYeCKOM  TIOCTPOCHHH  T€OMETPHHL.
dopMHpoBaHUE TPEACTABICHUS 00 OCHOBHBIX
bTamax pa3sBUTAS TEOMETPHH, pPAcCMOTPEHHE
TEOMETPHU B UCTOPUIECKOM Pa3BUTHU HAYKHU.

PeryasituBHbie:

KOHTPOJIb, KOPPEKIIHS, OLICHKA
IloznaBartesbHbIE:

MMOCTPOCHUE  PEYEBBIX BBHICKA3BIBAHUIA B
YCTHOW U IMTUCbMEHHOM (popme.
KoMMyHUKaTHBHBIE: [JIAHWPOBaHUE
Y4eOHOI'0 COTPYIHHUYECTRA;

[TOCTaHOBKa BOITPOCOB 1 COOp MHQOPMAIINH.

CP PK
0]0)

60-66

ToroBoe noBropeHue

C3YH
YOC3

Cucremaruzanusi 3HaHMWA 1O TeMaM Kypca
reoMeTpun /-9 KJaccoB, COBEPIICHCTBOBAHUE
HAaBbHIKOB  pemieHus 3amad.  DopmupoBanue
YMEHHs pellaTh 33/1aull C KPaTKUM OTBETOM, C
BHIOOPDOM OTBETAa, C Pa3BEPHYTHIM pELICHUEM.
[ToBTOpEHHE aJIrOpPUTMOB pELICHUs] 3agad Ha
T0Ka3aTeJILCTBO.

PeryasiruBHbIe:

KOHTPOJIIb, KOPPEKIMS, OLICHKA
ITo3HaBaTeJbHbBIE:

KOHTPOJIb U OIIEHKAa Ipolecca U Pe3yJbTaToB
JIeSITEILHOCTH

KoMMyHMKATHBHBIE:  BBIPAXECHHE  CBOUX
MBICJICE C  JOCTAaTOYHOM  IIOJIHOTOM U
TOYHOCTEIO;

WCIONb30BAaHUE KPUTEPUEB I OOOCHOBAHWS
CBOETO CYXKICHHUSL.

PK

CK,
BK,

YO, T




\Umozosasn

KOHmMpoibhas
67-68 |padoma 2 K3y

3HaTh OCHOBHOW TEOpPETWYECKHH MaTepuas 3a
KypC TUIAHUMETPUU W YMETh peliaTh 3aJlaud 110
TeMaM Kypca OCHOBHOM IIIKOJIBI.

lcrons30BaTh  NPUOOPETCHHBIC  3HAHUS U
YMEHUsS JUIA pEIIeHUS IPAKTUYCCKUX 3ajad,

KP

CBA3AHHBIX C HAXOXICHHUEM TI'COMETPUUCCKHUX
BCJIMYNH.

[IpuHsTHIE COKpaALICHUS:

NHM — u3ydenue HOBOro MaTepuala
31UM — 3akperyieHue U3y4eHHOIro MaTepuana
C3VH — coBepiieHCTBOBaHNE 3HAHUMN, YMEHUH,
HaBbIkOB YOC3 — ypok 00001eHus u
cucremaruzanuu 3HaHuit K3V — konTposns
3HaHUM U YMEHUU

T —Tecr

CIl -

CaMoIpoBep

ka BII -

B3aUMOIIPOBE

pKa

CP -

CaMOCTOSTENbHAS

pabora PK — paGora

no kaproukam ®O —

(bpoHTaNBHBIN

orpoc

YO — ycTHbIif onpoc

[P —

MIPOBEpPOYHAs

pabora 3 — 3auer
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