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IHosicHUTEJLHAS 3aIIHCKA




PaGouas nporpamma cocrtaBjieHa Ha OCHOBE:
1. denepanbHOr0 KOMIIOHEHTA TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa, yrBepkaeHHOro [Ipukazom MunoOpazoBanus PO ot 05 03 2004 roma Ne
1089;
2 ITpumepHO#l TpOrpaMMBbl, CO3JAaHHONW HAa OCHOBE (pelepaTbHOr0 KOMIIOHEHTA TOCyJapCTBEHHOTo o0Opa3oBaresibHOro craHaapra. CTaHAapT OCHOBHOTO
obmero oopa3oBaHus 1Mo MmaremaTuke. //Bectauk oopazoBanus Poccun. 2004. Nel2 ¢.107-119;
3.00s3aTeapbHOr0 MUHUMYMa COZIEP’KaHUsl OCHOBHOTO ob11ero oOpasoBanus no npeamery. (IIpukaz MO ot 19.05.1998 Nel1276);
4.denepanbHOTO TMEpPEUYHS YYCOHMKOB, YTBEPXKICHHBIX TNPHUKA30M MHUHHUCTEPCTBA oOpa3oBaHuss WM Hayku P® or 19 nmekabps 2012 r. Ne 1067,
PEKOMEHJOBAaHHBIX (JIOMYIIEHHBIX) K HCIIOJIb30BAaHUIO B 00pa30BaTebHOM Tpolecce B 00pa30BaTENbHBIX YUPESKIACHUSAX, PEATH3YIOUIMX MPOrPaMMbI
o0mero oopa3oBaHus;
5.ABropckoii mporpamMmbl 1o reomerpun JI.C.AtanacsHa Bxozsmeld B «COopHuk pabounx mnporpamMm. 7-9 kiaccel. ['eomerpusi», cocraBurenb: T.A.
BbypmuctpoBa. M.: [Ipocsemenue, 2011. — 95 c.;
6. Yue6noro mmana MBOY COIIIN106 na 2018-2019 yu.rox;
7. Ilonoxxenus o paboyeit mporpamme, pazpadorannoro 8 MbOY COIL N106;

8. Ycraa MBOY COIII N106.

PaGouas nmporpamma mno reomeTpuu B 9 Kitacce paccurTana Ha 68 4yacoB, U3 pacuera 2 yaca B HEJEINIO.
Paboyasa mporpaMma BBIIIOAHSIET JIBE€ OCHOBHbIE (DYHKITHH:
o Ungopmayuonno-wemoouueckana QyHKIMS TO3BOISET BCEM YYaCTHHKAM 0Opa30BaTEIbHOIO Mpolecca MONYYUTh MPEACTaBICHHE O LEIsX,
CoJIep’KaHuu, 00ILIel CTpaTeruu 00y4eH!sl, BOCIUTAHMS U Pa3BUTHUS yUaIllUXCS CPEACTBAMH JJAaHHOTO y4eOHOTr0 MpeaMeTa.
o Opzanuzayuonno-naanupyrouiaa QyHKUUS TpeaycMaTpUBaeT BbIIEJICHUE JTaloB OOyYeHHUs, CTPYKTypUpOBaHME Y4eOHOTO Marepuala,
OIIPEEIICHUE €r0 KOJIMYECTBEHHBIX M KAaYE€CTBEHHBIX XapaKTEPUCTUK HAa KaXKIOM M3 3TalloB, B TOM YHCIE Ul COJAEPKATEIBHOIO HAIMOIHEHHUS
MIPOMEXYTOUHOM aTTeCTalu yJaluXcsl.

OO0uasi xapakTepuCTHKA y4e0HOI0 nmpeaMera

MaremaTtrueckoe 00Opa30BaHHE B OCHOBHOHM IIIKOJIE CKJIAABIBACTCS W3 CIEAYIOIIUX COJIEPXKATEIbHBIX KOMIIOHEHTOB (TOYHBIE Ha3BaHUs OJIOKOB):
apugpmemuka; anzeopa, zeomempus;, INemMeHmMbl KOMOUHAMOPUKU, MEOPUU 6ePOAMHOCHell, CHAmUCmuKy u ao2uku. B cBoeil COBOKYITHOCTH OHHU
OTpaKaroT OOraThlii ONBIT OOYYEHHS MaTeMaTHKE B HAIlled CTpaHe, YYMTHIBAIOT COBPEMCHHBIC TCHICHIIMM OTEYECTBEHHOW M 3apyOC)KHOW IWIKOJIBI M
MO3BOJISIIOT PeaM30BaTh MOCTABJIICHHBIE MEPe] MIKOJbLHBIM 00pa30oBaHUEM eI Ha MH()OPMAIIMOHHO €MKOM M MPAKTHYECKH 3HAYMMOM MaTepuayie. JTH
CoJIepKaTebHbIC KOMIIOHCHTBI, Pa3BUBAsICh HA MPOTSHKEHUHU BCEX JIET 00yUYCHHS, €CTECTBEHHBIM 00pa30M MEPEIUICTAIOTCS U B3aUMOJICHCTBYIOT B yUEOHBIX
Kypcax.



I'eomeTpusi — OMH W3 BRXHEHIINX KOMIIOHEHTOB MaTeMaTH4eCcKOro oOpa3oBanus. OHa HeoOXoauMa Ui MPUOOPETEHHsS KOHKPETHBIX 3HAHUU O
NPOCTPAHCTBE M TMPAKTHUECKH 3HAYMMBIX YMEHHMH, (HOPMHUPOBAHHS S3bIKa ONMUCAHHUSA OOBEKTOB OKPYKAIOIIETO0 MHpA, Pa3BHTUS MPOCTPAHCTBEHHOTO
BOOOpPA)KECHUS M WHTYHUIMH, MAaTeMaTHYECKOW KYJIbTYPBI, ICTETUYECKOTO BOCIHTAaHUS ydanmxcs. V3ydeHuWe reoMeTpuu BHOCHUT BKIJIJ B DPa3BUTHE
JJOrM4€CKOro MbIIJICHUS, B q)OpMI/IpOBaHI/Ie IIOHATHUA JOKA3aTCIIbCTBA.

B kypce reomerpuu 9-ro kiaacca dopmupyercs mnoHstue Bektopa. Ocoboe BHUMaHHE YIENSCTCS BBIIIOJHCHUIO ONEpAIMii Hal BEKTOpPAMHU B
FCOMeTqueCKOﬁ Q)OpMe. yan.H/IeCﬂ AOIMOJIHAKOT 3HAHUA O TPCYTrOJIbHUKAX CBCACHUAMU, O MCTOAAX BBIYHUCIICHUA 3JICMCHTOB ITPOU3BOJIbBHBIX TPCYIrOJIbHUKAX,
OCHOBAHHBIX Ha TEOpEMaxX CHHYCOB U KOCHHYCOB. Jal0TCsl cHCTEMaTU3UPOBaHHBIE CBEIICHHS O TIPABUIIBHBIX MHOTOYTOJIbHHKAX, 00 OKPYKHOCTH, BIIMCAHHOU
B MPAaBUJIHHBIA MHOTOYTOJBHUK M ONMUCaHHOW. Oco0oe MECTO 3aHMMAaeT pelieHHe 3a/1a4 Ha nmpuMeHeHue Gopmyn. JlaioTcs mepBble 3HAHUS O JIBUKCHUH,
MOBOPOTE UM MapajuienbHOM mNepeHoce. Cephbe3Hoe BHUMaHUE yaenseTcs GOpMUPOBAHUIO YMEHUN pacCyKIaTh, AeNaTh MPOCTHIE JOKA3aTeNbCTBA, J1aBaTh
000CHOBaHUS BBIIIOJIHIEMBIX ﬂeﬁCTBHﬁ. HapannenLHo 3aKJIaJbIBAOTCA OCHOBBI AJId U3YYCHHA CUCTCMATHUYCCKUX KYPCOB CTCPCOMCTPHH, (1)I/I3I/IKI/I, XUMHUHU U
JPYTUX CMEXKHBIX TPEJIMETOB.

Kpr XapaKTCPUZYCTCA pallMOHAJIbHBIM COYCTAHHUEM JIOTHYECKOU CTPpOroCTn Hu FCOMeTpHHGCKOﬁ HarJIAJHOCTH. VYBennuuBaeTcs TCOpPCTUUCCKAA
3HAYMMOCTh HW3Yy4aeMOro MarepHaja, PACHIMPSIOTCS BHYTPEHHHE JIOTHMYCCKHE CBS3M Kypca, IOBBIINIACTCS POJb JIEAYKIUH, CTENEHb a0CTPaKTHOCTH
U3y4aeMoro Mmarepuaja. YdJalluecs OBJaJeBAlOT MpUEMaMH aHAIMTHKO-CHHTETUYECKOH JEATEIIbHOCTH MPU JI0KA3aTelIbCTBE TEOPEM W PEIICHHH 3aJad.
CucreMaTH4ecKkoe U3JI0KEHHE Kypca MO3BOJIAET MPOJIOJDKUTH PadoTy Mo (hOPMUPOBAHUIO MIPEICTABICHHUM YJalIUXCsl O CTPOCHHH MaTeMaTH4eCKOH TeOpuH,
oOecrieunBaeT Pa3BUTHUEC JIOTMYCCKOI'0O MBIINIJICHUA HIKOJIbBHHUKOB. Wznoxenue Marepurajia XapakKTCpU3yCeTCdad MNOCTOAHHBIM 06paHI€HI/IeM K HarJsiaHOCTH,
UCIIOJIb30BAaHUEM PHCYHKOB M UYEPTEKEH Ha BCEX JTamax OOy4YCHHs M Pa3BUTHEM T'€OMETPHUCCKOW WHTYHMIIMHM Ha 3TOH ocHoBe. lleneHanpaBieHHOe 00-
palieHue K MIpUMEpaM M3 MPAKTUKU pa3BUBACT YMCHUS YHAIIHUXCA BBIYJICHATD TCOMCTPHYICCKUC (1)aKTI)I, (1)0pr1, U OTHOIIICHUA.

OOpa3oBarenbHble W BOCHHUTATEIbHBIC 33/a4yll OOyYEHUS T€OMETPUM JOJDKHBI PEIIaThCs KOMILJIEKCHO C YYeTOM BO3PACTHBIX OCOOEHHOCTEM
oOyyJaronuxcs, Crnenu@uKd TeOMETPUU Kak y4yeOHOTO MpeaMeTa, OMPENeNsionero €€ pojb MU MECTO B OOIIEH CHCTeME WIKOJIBHOTO OOYYeHHsS W
BocniuTaHus. [Ipu NIaHUpOBaHUHM YPOKOB CleAyeT MMETh B BHUAY, UYTO TEOPETHYECKHIl MaTephall OCO3HAeTCs M YCBAaWBAETCS MPEUMYILECTBEHHO B
nporecce pemieHus 3amad. OpraHusys pelieHre 3a/ad, [enecooOpa3Ho IUpe MCMHOIb30BaTh Au(QepeHnnpoBaHHBIA TOAX0A K yJammMcs. BakHbIM
YCIIOBUEM TPaBUIBHOW OpraHu3anuu y4eOHO-BOCIHMTATEIHHOTO MpoIlecca SBISETCS BBHIOOP YUMTENEM pPAallMOHAIBHONW CHUCTEMBI METOJOB U MPHUEMOB
06y‘ICHI/I$[, C6aJ'IaHCI/IpOBaHHOC COUCTAaHHUEC TpaJUIIUOHHBIX KW HOBBIX MECTOJ0B O6y‘leHI/I$I, OIITUMU3HUPOBAHHOC TIPUMCHCHUC 00BSACHUTEILHO-
WUTIOCTPUPOBAHHBIX W HIBPUCTHUECKUX METOJOB, HCIOJb30BaHUE TexHudeckux cpeactB, MKT -kommoneHTa. Y4eOHBIM mpoliecc HEOOXOAMMO
OpPUECHTHUPOBATH HA PAlMOHAJIIBHOC COUYETAHUEC YCTHBIX U IMMCbMCHHBIX BU/I0B pa6OTI)I, KaK IMpu U3YUYCHUUN TCOPHUH, TaK U IMPU PCHICHUUN 3aday. Buanmanne
YUUTENS JOJKHO OBITh HAapaBJICHO Ha Pa3BUTHUE PEUM ydallluxcs, (OpMHpOBaHUE Y HUX HaBBIKOB YMCTBEHHOI'O Tpy/Aa — IUIAHUPOBAHHUE CBOEH pabOThI,
MOMCK PAllMOHANBHBIX MYyTeH €€ BHINOTHEHUS, KPUTUYECKYIO OIIEHKY PE3Y/IbTaTOB.

OcHoOBHBIE eJIN Kypca:
- OBJIQJICHUE CHCTEMOI MaTeMaTHYeCKUX 3HAHUHM U yMEHUN, HEOOXOAMUMBIX B MPAKTUYECKOU NEATEILHOCTH, TPOJOIIKEHHSI 00pa30BaHUs;



- IPUOOPETEHNE ONIbITA IIITAHUPOBAHUS U OCYILECTBIICHHS aJITOPUTMHUECKON AEATEIbHOCTH;

- OCBOCHHE HaBBIKOB M YMEHUI TIPOBEICHUS J10KA3aTeIbCTB, 000OCHOBAHUS BBIOOPA PELICHU;

- IpUOOpETeHNEe YMEHUH SICHOTO M TOYHOT'O U3JI0KEHUS MBbICIIEH;

- Pa3BUThH MIPOCTPAHCTBEHHBIE MPEACTABICHUS M YMEHUS, IOMOYb OCBOUTH OCHOBHBIE (DaKThI U METO/IbI IUTAHUMETPHH;
- HAY4YUTh I10JIb30BATHCA TEOMETPUYCCKUM SA3BIKOM JJI OIUCAHUS IIPEAMETOB.

B OCHOBY KypcCa rcoOMETprun IAJid 9 xnacca I10JIOJKEHBI TaKHe IPUHIMIIBI KaK:

e I[eJOCTHOCTP W HENMPEPHIBHOCTh, O3HAYAIOUIME, YTO JaHHAs CTYNEHb SBJSICTCS BaXHBIM 3BEHOM CIUHOW OOLICHIKOJBHOW IOATOTOBKH II0
MaTeMaTHKe.

° HaquOCTI) B COUYCTAaHUU C OOCTYIMHOCTBIO, CTPOrOCTh U CUCTEMATUYHOCTDb H3JIOKCHUS (BKJIIO‘IGHI/IG B COACPIKAHUC (byHI[aMCHTaJIBHBIX MOJIOKEHUU
COBPEMEHHOM HAYKH C Y4ETOM BO3PACTHBIX OCOOCHHOCTEH 00y4aeMbIX ).

e [IpaKTHKO-OpPUEHTUPOBAHHBIN IMOAX0J, OOCCICUUBAIOIINNA OTOOpP COJCpKAHUS, HAIPABICHHOTO HA PEIICHUE MPOCTCHINNX MPAKTUYECKUX 3ajad
IUTAHUPOBAHMS JICSITEIIbHOCTH, TIOUCKA HY)KHOW MH(OPMAIIHH.

e [lpuHmmn pasBuBaromero odydeHus (0Oy4eHHE OPHMEHTHPOBAHO HE TOJBKO Ha TOJYYEHHE HOBBIX 3HAHWH, HO W AKTUBU3AIIUIO MBICIHTEIBHBIX
MPOIECCOB, (DOPMHUPOBAHKE U PA3BUTHUE Y IIKOJIHLHUKOB 000OIICHHBIX CIIOCOOOB JIEATEIIBHOCTH, (POPMHPOBAHUE HABBIKOB CAMOCTOSTEIILHON paOdoTHI).

3agauu o0yueHus:
- YYUTh YUYAIIHUXCS BBIIOIHATH ACHCTBUS HaJl BEKTOPAMHU KaK HalpaBJIEHHBIMHU OTPE3KaMU;
-IIO3HAKOMHTDH C UCITIOJIb30BAHUCM BCKTOPOB U METOJA KOOPAWHAT NPU PECIICHUU I'COMCTPUICCKUX 3aJ1a4,
- Pa3BUTh YMEHUE YYALIUXCS IPUMEHATh TPUTOHOMETPUYECKUH anmapar Mpy pelieHUH TeOMETPUUYECKUX 3ajay;
- paCliIMpUTh 3HAHUA yHalIUXCAd O MHOTOYI'OJIbHUKAX,
- PacCMOTpPETh MOHATHUS JUIMHBI OKPY>KHOCTHU U TMJIOIIAIN KPYyTa JUIsl UX BBIYUCICHUS;
- IO3HAKOMUTH YHallIUXCA C IIOHATUCM ABUXKCHUSA U €TI0 CBOMCTBAaMH Ha MJIOCKOCTH: CUMMCTpPUAMHU, TapAJJICITIbHBIM ICPEHOCOM, ITOBOPOTOM;
- BBIJICJIUTH OCHOBHBIE METO/IbI I0KA3aTENILCTB, C 1IeJIbI0 000CHOBAaHHUS (OIPOBEPIKEHNUS) YTBEPKIECHUH U AJIs pelIeHus psijia FeOMETPHUUECKUX 3a/1ay;
- YYUTH IPOBOAUTE PACCYKIACHUSA, UCIIOJIB3YA MaTeMaTHYeCKHi SA3BIK, CCBIIASACh HAa COOTBECTCTBYIOIIHNE TCOMETPUUCCKUC YTBCPIKICHUA
- UCTOJIb30BATh alreOpandyeckuii anmapar AJis peleHus: FeOMeTPUYEeCKHX 3a/1ay;
- IaTh HAaYaJIbHOE MPEJICTABICHHUE O TEJIaX U TIOBEPXHOCTSIX B IIPOCTPAHCTBE.

KonTponbHble paboThl HallpaBJIeHbl Ha TPOBEPKY YPOBHSI 0a30BOM MOATOTOBKH YYallIUXCsl, a TaKxke Ha Au(depeHIIMPOBaHHYIO IPOBEPKY BialeHUs
(dopManbHO-OMEepPaTUBHBIM MaTEMaTHYECKUM alnapaToM, CIOCOOHOCTh K MHTETPAIlU 3HAHUH 110 OCHOBHBIM T€MaM Kypca.



[TpoMeKyTOUHBIM KOHTPOJIb 3HAHUN OCYHIECTBIISETCS C MOMOIIbIO MPOBEPOYHBIX CAMOCTOATEIBHBIX PabOT, JIIEKTPOHHOIO TECTUPOBAHUS, MPAKTHUECKUX
pabor.
OcHoBHbIE pa3BUBaIOIIHe U BOCIIUTATEIbHbIE LeJIH
PasBurtue:
o SIcHOCTH ¥ TOYHOCTH MBICIIU, KpUTHUYHOCTH MBIIUICHUSI, UHTYULIUH, JIOTUYECKOTO
MBIIUICHHS, SJIEMEHTOB AJITOPUTMHYECKOMN KYJIbTYphI, IPOCTPAHCTBEHHBIX MPEICTABICHHUIH,
CIIOCOOHOCTH K IIPEOJ0JIEHHUIO TPYIHOCTEH;
MaremaTruueckoil peuu;
CeHCOopHOM cdepbl; TBUTATEIIHHON MOTOPHKH;
Buumanus v namsity;
HaBbikoB camo U B3aUMOIIPOBEPKHU.
@dopMupoOBaHMe TPEICTABICHUN 00 UIEAX U METOJIaX MAaTEMATUKH KaK YHUBEPCAIBHOTO SI3bIKA
HAyKH ¥ TEXHUKH, CPEACTBA MOICTUPOBAHUS SIBICHHUI U MTPOLIECCOB.

Bocnuranmne:

. KynbTypbl TMYHOCTH, OTHOIIIEHHUSI K MAaTEMATHKE KaK K YaCTH 00IIeYeNI0OBEUeCKON KyIbTYpHI,
MOHUMaHUE 3HAYUMOCTH MAaTEMATUKH JIJI1 HAYYHO-TEXHUYECKOT 0 IIPorpecca;

° BoneBbIx KadecTB;

. KommyHnukabenbHOCTH;

° OTBETCTBEHHOCTH.

TpeGoBanus K yPOBHIO NOATOTOBKH y4AIIMXCH:

Ha ocHoBanuu tpeboBanuii I'ocynapcTBeHHOro 00pa30BaTEIbHOIO CTAHJAPTa B COJACPKAHUU IPEATIONIAraeTCs pealn30BaTh aKTyaIbHbIEC B
HACTOSALIEE BPEMsI KOMIIETEHTHOCTHBIN, JINYHOCTHO OPUEHTUPOBAHHBIN, JESATEIbHOCTHBIN MOAXO0AbI, KOTOPHIE ONPEACISIIOT 3a1a4M 00y YeHHS:

L4 HpOI[OJ'DKI/ITB OBJIaACHUC CHCTEeMOM TCOMETPHUUICCKUX 3HaHUM H YMCHHﬁ, HCO6XOI[I/IMBIX IJIsL IPUMCHCHUA B HpaKTI/I‘ICCKOﬁ
ACATCIIBHOCTH, NU3YUCHUA CMCKHBIX JUCHUITIIINH, IPOJOJLKCHUA 06p330BaHI/I$I.

. [TponomKUTh UHTEIUIEKTYaJIbHOE pa3BUTHE, POPMUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOAUMBIX UEJIOBEKY JIJIsl TIOJHOLIEHHOHN >KU3HU B
COBPEMEHHOM OOIIECTBE; ICHOCTU U TOYHOCTH MBICIH, KPUTHUHOCTH MBIIIJICHUS, UHTYULIUU, JIOTHYECKOTO MBIIUIEHUS, 2JIEMEHTOB aIrOpUTMUYECKON
KYJIBTYpPBI, IPOCTPAHCTBEHHBIX MPEACTABICHUHN, CIOCOOHOCTU K MPEOI0JICHUIO TPYAHOCTEH;

® qDOpMHpOBaHI/Ie Hpe)ICTaBJ'IeHI/Iﬁ 00 HaeaX W METOJAaX MATCMATHKM KaK YHHUBCPCAJIBHOI'O $A3bIKAa HAYKM H TCXHHUKH, CPCACTBa
MOACIIUPOBAHUA SIBIICHUH U IponecCoB;
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o Bocnuranne KYJIbTYpPbl JUYHOCTH, OTHOHICHHEC K I'€COMCTPHUHU KaK K 4YaCTH O6H.[C‘I€J'IOB€LI€CKOI71 KYJIbTYpPbl, IOHUMAaHUC 3HAYUMOCTH
TCOMETPHH AJId HAYYHO-TEXHHUYCCKOI'O ITporpecca.

B xone mpenonaBanust reoMeTpuu B 9 Kiacce, paboThl Haa (GOPMHUPOBAHMEM Y y4alluXcs MEPEYUCICHHBIX B MPOrpaMMe 3HAHUM M YMEHUH CleqyeT
oOpamate BHUMaHHE Ha TO, YTOOBl OHM OBJIQJEBAIM YMEHHMAMHU OOIIEy4eOHOro XapakTepa, PasHOOOpPa3HbIMM CHOCOOAMH JIEATENBbHOCTH, IpUoOpeTann
OIIBIT:

® JUIAHUPOBAHHA U OCYILICCTBIICHUA aJIl"OpI/ITMI/I‘IeCI(Oﬁ ACATCIIBHOCTH, BBIIIOJIHEHUA 3aIaHHBIX 1 KOHCTPYUPOBAHHA HOBBIX aJITOPUTMOB;
¢ OBJIaACBAIM ITPpUCMAMU aHAJIMTUKO-CUHTETHYECKON JACATCIBHOCTH ITPHU J0KA3aTCIbCTBE TCOPHUHU U PCIICHUHU 3a/1a4;

® IICJICHANIPABICHHO OOpaIlanCh K NpUMEpaM M3 TMPAKTHKH, YTO Pa3BUBACT YMEHUS YYAIIMXCS BBIWICHATh TeOMeTpudeckue (akThl, GOpPMBI H
OTHOLICHUSI B MPEAMETaX U SBJICHUSIX JIEHCTBUTEIBHOCTH, MCIIOJIB30BAJIM S3BIK T'€OMETPUU JJIS UX ONUCAHMSI, IPUOOpeTald OMNBIT UCCIIE0Ba-
TEJIbCKOH NIeATEIbHOCTH, Pa3BUTUS U1, IPOBEJCHUS SKCIIEPUMEHTOB, 0000IIEHNs, IOCTAHOBKU U ()OPMYIMPOBAHUS HOBBIX 337a4;

e SCHOI0, TOYHOI'0, IPAMOTHOI'O U3JIOKEHUS CBOMX MBICIIEH B YCTHOM ¥ MMCbMEHHOW PE4M; IPOBEICHUS T0KA3aTEIbHBIX PACCYKACHUHN, apryMEeHTaIUH,
BBIJIBUJKCHUS TUIIOTE3 U UX OOOCHOBaHUS; MOMCKA, CUCTEMaTHU3alluy, aHalIM3a U KIacCU(pUKAIMKU UHPOPMALUHU, UCHOIB30BAHUS Pa3HOOOPAa3HBIX
MH(POPMALMOHHBIX HCTOYHUKOB, BKITIOYast yUeOHYIO U CIIPAaBOYHYIO JIUTEPATYPY, COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOIOTHH.

B pezynomame usyuenus 0annozo Kypca ooyuarowuecs 00aM4CHbl YMENb/3HAMb:

e 3HaTh OIpEAETCHUs] BEKTOpPAa U PaBHBIX BEKTOPOB; M300paxaTh M 0003HAUYaTh BEKTOPHI, OTKJIA/bIBaTh OT JAHHOW TOYKU BEKTODP, PAaBHBIM JaHHOMY;
YMETh PelIaTh 3a4a4H.

e YMeThb 00BSACHHUTH, KaK ONpeAesseTcs CyMMa JBYX M Oojiee BEKTOPOB; 3HATh 3aKOHBI CIOXKEHHUs BEKTOPOB, ONpeAETIeHUE Pa3HOCTH JIBYX BEKTOPOB;
3HaTh, KAaKOM BEKTOpP HA3bIBAE€TCs NMPOTUBOINOJIOKHBIM JaHHOMY; YMETh CTPOUTHh CyMMY JIBYX M 0o0Jjiee JaHHBIX BEKTOPOB, MOJIB3YSACh MPaBUIAMHU
TPEYroJIbHUKA, MTapaJIeIorpaMMa, MHOTOYTOJIBHUKA, CTPOUTH PA3HOCTh JBYX JAHHBIX BEKTOPOB; YMETh PEIIATh 3aJa4H.

¢ 3HaTh, KaKOH BEKTOP HA3bIBAETCS ITPOM3BEJCHUEM BEKTOPA HA YUCIIO; YMETh (DOPMYyIHpPOBaTh CBOMCTBA YMHOXKEHHs BEKTOpa Ha YMCJIO; 3HATh, KaKOil
OTPE30K HA3bIBAETCS CpeAHEN JIMHUEH Tpaneuu; yMeTb pOpMYJINPOBaTh U JJOKAa3bIBaTh TEOPEMY O CPEIHEN JIMHUU Tpareluy; yMeTb peuaTh 3aauu.

e 3HaTh POPMYIMPOBKU U JJOKA3aTENbCTBA JIEMMbI O KOJUTMHEAPHBIX BEKTOPAX M TEOPEMBI O PA3JI0KEHUH BEKTOPA MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM,
IIpaBUJjIa ACVCTBUI HaJ BEKTOPAMHU C 33JaHHBIMH KOOPAUHATAMU; YMETh PEIIaTh 3a/1a4u.

®3HaTh U YMETh BBIBOJAUTH (POPMYIBI KOOPIMHAT BEKTOpa Yepe3 KOOPAMHATHI €ro KOHIIA M Havaja, KOOPAWHAT CEePeMHbI OTpe3Ka, JAJIUHBI BEKTOpa U
PacCTOSIHUS MEXAY ABYMs TOYKaMU; YMETh PEIIATh 3a4a4H.

e 3HaTh U YMETh BHIBOJIUTH YPABHEHUS OKPYKHOCTH U MPSAMOM; YMETh CTPOUTH OKPYKHOCTH U MPSIMbIE, 3a/JaHHbIe YPAaBHEHUSIMHU; YMEThb pelllaTh 3a/1a4H.

¢ 3HaTh, KaK BBOJATCS CHHYC, KOCHHYC M TaHTeHC yriioB oT 0° 1o 180° ymeTh A0Ka3bIBaTh OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO; 3HATh (POPMYJIBI
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JUIS BBIYMCIICHUS KOOPAMHAT TOYKU; YMETh PEIlaTh 3aauu.

e 3HaTh U YMETh JOKA3bIBaTh TEOPEMY O IUIOIIA/IU TPEYTOJIbHUKA, TEOPEMbI CHHYCOB U KOCUHYCOB; YMETh PEIlIaTh 3aauu.

e YMeTh OOBSICHUTB, YTO TAKOE YTOJlI MEXKAY BEKTOpPAMHU; 3HATh OMNPEACICHHUE CKAISIPHOTO MPOU3BEICHHS BEKTOPOB, YCIOBHE MEPHEHIUKYIIPHOCTU
HEHYJIEBBIX BEKTOPOB, BEIPAKEHHUE CKAISIPHOIO IIPOU3BEICHHS B KOOPAMHATAX U €r0 CBOMCTBA; YMETh PEIIaTh 3a/1a4u.

e3HaTh ONpEJENCHUE IPAaBUIBHOIO MHOIOYIOJbHHUKA; 3HATh M yMETh JOKa3blBaTh TEOPEMbl 00 OKPYKHOCTH, ONMCAHHONH OKOJIO MPaBUIIBHOTO
MHOI'OYTOJIbHUKA, U OKPYXHOCTH, BIHCAHHOW B NPaBWIbHBIA MHOIOYrOJbHMK; 3HATh (OPMYJIbI Ul BBIUUCIEHHS YIVa, IUIOMAAW M CTOPOHBI
IIPaBUJILHOI'O MHOTOYTOJIbHUKA U PaJNyCa BIIMCAHHOW B HETO OKPYKHOCTH; YMETh UX BBIBECTU U IIPUMEHSATH IIPU PEILIECHUN 331a4.

¢ 3HaTh ()OPMYIIBI JUIMHBI OKPY>KHOCTH U JIyTH OKPY>KHOCTH, IUIOLIAAN KPYTra U KPYTOBOI'O CEKTOPA; yMETh IPUMEHSTh UX IIPU PELICHNUH 3a/1a4.

e YMeTh OOBACHUTb, YTO TaKO€ OTOOpa)keHHE IUIOCKOCTH Ha ceOs; 3HaTh ONpEeNICHHE JBHXKAHUS IJIOCKOCTH; YMETh JI0Ka3blBaTh, YTO OCEBas U
LEHTPaJbHAs CUMMETPUU SIBJISIOTCSA ABMXKEHUSMU U YTO IPU JBHKEHUM OTPE30K OTOOpa)kaeTcs Ha OTPE30K, a TPEYroJbHUK — HA PAaBHBIA €My
TPEYrOJbHUK; YMETh PEIIATh 3aJa4H.

e YMeTh OOBSICHUTH, YTO TAaKOE€ MapaluieibHbIH MEPEHOC W MOBOPOT; J0Ka3bIBAaTh, YTO NapalICIbHBIA MEPEHOC M MOBOPOT SIBIJISAIOTCS JIBUKEHUSMU
IJIOCKOCTH; YMETh peliaTh 3a1a4Hu.

elIMeTh mpejacTaBieHUS O MPOCTEHIIMX MHOTOIPaHHUKAX, TEJIaX M IMOBEPXHOCTAX B IMPOCTPAHCTBE; 3HATh (POPMYJIBI ISl BBIYMCICHMS IUIOLIAAEH
MMOBEPXHOCTEH U 00BbEMOB TEII.

Hcnonb3yembie (popMbl, c1IOCOOBI M CPeICTBA NPOBEPKH U OLIEHKU 00pa30BaTe/IbHbIX Pe3yJIbTATOB

OneHnka 3HaHUH—CUCTEMAaTUYECKHH MPOLIECC, KOTOPBIN COCTOUT B ONPEIEIICHUN CTEIIEHH COOTBETCTBUS UMEIOLINXCS 3HAHNN, YMEHUH, HABBIKOB,
IpeBapUTENbHO IIaHUpyeMbIM. [Ipoliecc orieHKH BKIIOUaeT B ce0sl TaKue KOMIIOHEHTHI: ONpe/esieHue 1iesieil 00yueHus ; BBIOOp KOHTPOJIbHBIX 3aJJaHHM,
IPOBEPSIOLINX JOCTHKEHHE 3TUX LeNIel; OTMETKY WM APYroM Croco0 BBIPaXKEHUs Pe3y/IbTaTOB MPOBEPKH. B 3aBUCMMOCTH OT MOCTaBJIEHHBIX 11eJIeH 1o-
pa3HOMY CTPOUTCS Mporpamma KOHTPOJIS, TOAOUPAIOTCS pa3InyHbIe TUIIBI BOIPOCOB U 3aaHuil. Ho mpuMeHeHne npuMepHbIX HOPM OLIEHKU 3HAHUI
JIOJDKHO BHECTH €JMHOOOpa3re B OLEHKY 3HAaHUM U YMEHHH yyaluxcs U clienath ee 6onee 00beKTUBHOM. [IprMepHbIe HOpMBI IPEACTABISIIOT OCHOBY,
UCXO0JI U3 KOTOPOM, YUUTENIb OLICHUBAET 3HAHUS U YMEHUS yJalIUuXCsl.

Coaep:xanue 1 00beM MaTepHaJIa, MOJIEKAILETO TPOBEPKE U OLIEHKE, ONPEAEIIAIOTCS TPOrpaMMOil 10 MaTEMATHUKE JUIsl OCHOBHOM ILKOJBL. B
3a/1aHMS I IPOBEPKHU BKIIFOYAOTCS OCHOBHBIE, TUITMYHBIE U IIPUTOM PA3JIMYHOM CIIOKHOCTH BOIPOCHI, COOTBETCTBYIOLIUE IIPOBEPSIEMOMY PA3ACITY
IIPOrpaMMBI.

OcHOBHBIMM (POPMAMHM IIPOBEPKH 3HAHUN U YMEHHUH y4alIUXcs 10 MAaTEMAaTUKE B OCHOBHOM IIKOJIE SBJISIIOTCA OIPOC, IK3AMEH, 3a4€T,
KOHTPOJIbHAA padoTa, caMoCTOosiTe1bHAsA padoTa, TeCTHPOBAHHUE, IPOBEPOYHas padoTa, NPOBEPKAa MUCbMEHHBIX JOMALIHUX PadoT Hapsay ¢
KOTOPBIMU MTPUMEHSIIOTCS U Apyrue GopMbl poBepku. [Ipu 3TOM yuUTHIBAaETCS, UTO B HEKOTOPBIX CIIy4asiX TOJBKO YCTHBIM OMPOC MOXKET JaTh Ooliee
MOJIHBIE TPE/ICTABIICHUS O 3HAHUAX U YMEHUSIX y4allluXcs; B TOXKE BpeMsl MMCbMEHHasl paboTa 1M03BOJISIET OLICHUTh YMEHHE yYaIlluXCsl U3J1araTh CBOU MBICIIH
Ha Oymare; HaBbIKM TPAMOTHOT'O O(pOPMIIEHHS BBINOJIHSIEMBIX UMH 3a/1aHUH.



®opmupoBanue YY/I:
PeryasiTuBHble:
— onpedenamp 1EIb AEATEIBHOCTH Ha YPOKE C IOMOILBIO YUUTENS U CAMOCTOSTEINIBHO;
— YYHUTbCS COBMECTHO C YUHUTEJIEM OOHAPYXKHUBATh U popmyauposams yuebHyro npooiemy;
— YUYUTbCA NIAHUPOEAMb YUEOHYIO IE€ATEIIBHOCTh Ha YPOKE;
— B8bICKA3bIBANb CBOIO BEPCHIO, IIBITATHCS MIpeyIaraTth crocod e€ NpoBepKH (Ha OCHOBE NMPOIYKTUBHBIX 33aHUN B yUeOHUKE);
— paboras Mo NpeAoKECHHOMY IUIaHY, UCHOIb3068amMb HEOOXOAUMBIE CpeACcTBa (Y4eOHUK, KOMIIBIOTEP U MHCTPYMEHTHI);
— onpedenamp yCIEIIHOCTb BHITIOJIHEHHS CBOETO 3aJIaHHsI B IMAJIOTE C YUUTEIIEM.
CpenctBoM (pOpMHUPOBAHUS PETYIATUBHBIX IEHCTBHUIA CITy’KaT TEXHOJIOTHS MPOOJIEMHOT0 AMAajora Ha dTare W3yd4eHUsl HOBOTO MaTepHralia U TeXHOJIOTUs
OLICHUBAaHUS 00Pa30BATENIbHBIX JOCTUXKEHHM (Yy4EOHBIX YCIIEXOB).
ITo3naBarenbHbIE:
— OpHUEHTHUPOBATHCS B CBOEH CUCTEME 3HAHUN: nOHUMAMb, YTO HYXKHA JONOJHHUTEIbHAs HHPOpMaLUs (3HAHUs) JUIsl pellieHHs] yueOHOil 3a/1aun B OJJUH
11ar;
— Odenamb TIPEIBAPUTEIBHBIA 0mMOOp UCTOYHUKOB HH(POPMALIAH JIJIs peIIeHHs yaeOHOH 3a1a4w;
— J00BIBaTh HOBBIC 3HAHMSL: HAX0OUMb HEOOXOAUMYIO HH(POPMAIIHIO, KaK B yUeOHUKE, TaK U B TIPEAJIOKCHHBIX YUUTEIEM CIOBApPSX, CIPABOYHUKAX U
MHTEpPHET-pecypcax;
— J00bIBaTh HOBBIE 3HAHMSL: U3671eKamb UH(HOPMALHIO, IPECTABICHHYIO B pa3HbIX (opMax (TEKCT, TadiuLa, cXema, WUTFCTpaLus U JIp.);
nepepabaTbIBaTh MOJYYECHHYIO HH(POPMALUIO. Habao0ams u 0enams CaMOCTOSATENbHBIE 661600b1. CpeCcTBOM (OPMHUPOBAHUS MO3HABATENbHBIX JEHCTBUI
CIly’)KUT y4eOHBIN MaTepuai U 3a/laHus yueOHMKa, 00ecTeunBaloLIie EPBYIO JIMHUIO PAa3BUTHSA - YMEHHE OOBSICHATH MUP.
KommyHukaTuBHbIC:
JIOHOCHTH CBOIO TIO3HIIMIO J0 JAPYTHX: 0)opMIIsimb CBOIO MBICIb B YCTHON M MMCHbMEHHOM peud (Ha YpOBHE MPEIOKEHHUS HIIH HEOOJBIIIOTO TEKCTA);
CJIyIIATh ¥ TIOHUMATh peusb Opy2ux;,
— BBIPA3UTEIBHO YUmMams U nepeckasvléams TEKCT;
eécmynams B O0ecely Ha ypOKe U B )KU3HU;
COBMECTHO 00208apu6amucs O TpaBUilax OOLIEHUS U MOBEIEHUS B IIIKOJIE U CIIEJOBATh HM;
— YUYHUTBCS 8bINOAHAMS PA3TUYHBIE POJIM B TpynIe (JIaepa, UCIIOTHUTENS, KPUTHUKA).
CpenctBoM GpopMHPOBAHUS KOMMYHUKATUBHBIX JAEHCTBHUM CIIy>KaT TEXHOJIOTUs IPOOJIEeMHOT0 inanora (moOyxaarommuii 1 MoABOIAIIMNA AUAjIor),
TEXHOJIOTHUS TIPOTYKTUBHOTO YTCHHUS M OpraHU3amus padoThl B MAJIBIX TPYIIax.

JINYHOCTHEBIE AOCTMI/KCHUS YYAILIUXCH



® 1CII0JIb30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHMSI B IPAKTUYECKOMN EATEIIbHOCTU U TOBCEHEBHOM KU3HU JUISI MOAEIUPOBAHUS IPAKTUYECKUX
CUTyallMi U UCCIIEN0BAaHUs IOCTPOCHHBIX MOJIEJIEH C MCIIOJIB30BaHUEM allapaTa FreOMETpUU

e (QopMHpOBaHUE OTBETCTBEHHOT'O OTHOLICHHUS K YYCHHIO, TOTOBHOCTH M CITIOCOOHOCTH 00YYaIOIIMXCs K CAMOPA3BUTHIO U CaMOOOPA30BAHUIO HA
OCHOBE MOTHBAIIMHU K O0YYEHUIO U MO3HAHUIO, BEIOOPY AajbHelnero oopa3oBanus Ha 6a3e OpUEHTHPOBKH B MUpPE Tpodeccuii ¥ MpohecCHOHATBHBIX
IPEANOYTEHUH, 0CO3HAaHHOMY IIOCTPOSHUIO HHANBUYAIbHOM 00pa30BaTeIbHOM TPAEKTOPUH € YUETOM YCTONUMBBIX IIO3HABATENIbHBIX HHTEPECOB

e (QopmMHpOBaHHUE LIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU

¢ (QopmupoBaHUE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMH, CTAPUIMMU U MJIAJUINMU B 00pa30BaTeIbHON,
OO0IIECTBEHHO MOJIE3HOH, yueOHO-UCCIIEI0BATENBCKOM, TBOPUECKOM U APYTUX BUAAX AESATEILHOCTH

® yYMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIIA B YCTHOM U MMCbMEHHOMN pe4M, TOHUMATh CMBICI [IOCTAaBICHHOM 3aJa4ui, BBICTPauBaTh

apryMeHTaluIo, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI

KPUTUYHOCTh MBIIUICHUS, YMEHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (hakTa

KpEaTUBHOCTb MBIIIJICHNSI, UHULIMATUBY, HAXOAYUBOCTb, AKTUBHOCTb IIPH PEILIEHUN T€OMETPUUECKUX 3a1a4

YMEHHUE KOHTPOJINPOBATh MPOLECC U PE3yJIbTaT yueOHOH MaTeMaTHuYeCcKOi 1eATeIbHOCTH

CIIOCOOHOCTH K SMOIIMOHATILHOMY BOCTIPHSTHIO MAaTEMAaTHIECKUX OOBEKTOB, 3aj1a4, PEIICHHUH, PacCyX ACHUH

XapakTepucTHKA OCHOBHBIX COJePKATEJIbHbIX JUHUI
1. BBoaHoOe moBTOpEHHE
[ToBTOpEeHue Kypca 7-8 Ki1accoB.
3HATh M NOHMMATH:
MOHSTHUS: MeJInaHa, OMCCEKTPHUCA, BHICOTA, TPEYTOJbHHKA, apaJljIesIorpaMM, Tpamneius, poMmO, KBaapar.
Ymern:
BBITIOJIHATH 3a7aun U3 pazaenoB kypca VIl kinacca, ucrions3ys Teoputo: Teopema Iludaropa, cBONCTBO cpeiHEN TUHUN TPEYTOJIbHUKA, (HOPMYITbI
BBIUMCJICHUSI TUTOMIAAN TPEYTOJIbHUKA; CBOICTBA, MPHU3HAKU MapajuieorpaMMa, poMoa, MpsiMOYTOJIbHHKA.
YYJ
KommyHunkaTuBHbIC:
YuuThIBaTh pa3Hble MHEHUS U CTPEMHUTHCS K KOOPAMHAIIMH PA3JIMYHBIX TIO3UIUN B COTPYAHHUYECTBE; KOHTPOIUPOBATH ICUCTBUS MapTHEDPA.
PeryasaTuBHblie:
Braocuth HEOOX0IMMBIE KOPPEKTUBHI B ICUCTBHUE TIOCIIE €r0 3aBEPIICHUS HA OCHOBE yuéTa XapaKkTepa cIeJaHHbIX OMMOO0K; pa3indyaTh CIOCO0 U pe3ynbTaT
JIEUCTBUA.
Ilo3naBaTenbHbBIE:
OpueHTupoBaThcs Ha pa3HOOOpa3ue CrocoOoB perieHus 3a1a4. CTpOUTh peueBOe BHICKa3bIBAHUE B YCTHOM M MHUCHMEHHOM opme.
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2. Meroa koopauHaTt

Pa3znoxxeHue BekTOpa IO ABYM HEKOJUIMHEapHBIM BekropaM. Koopaunartsl Bektopa. IIpocrelimme 3amadm B KOoOpAuWHATax. Y pPaBHEHUs
OKpY>KHOCTH U npsiMoi. IIpyuMeHeHne BEKTOpOB U KOOPAUHAT IIPU PELICHUM 3a4a4.

Hean:
IIO3HAKOMUTH C UCIIOJIB30BAHUEM BEKTOPOB U METOAA KOOPAUHAT IIPU PEIICHUU F'€OMETPUYECKNX 3a/1a4, yYUTh IIPUMEHATh BEKTOPHI K PELICHUIO
3a1a4

3HATh U NOHMMATH:
- IOHATHE KOOPANHAT BEKTOPA,;
- IEMMY U TEOPEMY O Pa3JI0KEHUHU BEKTOPA 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM;
- IpaBWJIa JCMCTBUN HAJl BEKTOPAaMU C 3aJJaHHBIMU KOOPNHATAMH;
- IOHATHE PaJNyC-BEKTOpPA TOUYKU;
- (hopMyIBl KOOPAMHAT BEKTOPA YEPE3 KOOPAMHATHI €ro KOHIIAa U Havajla, KOOPWHAT CEpEUHbI OTPE3Ka,

JUIMHBI BEKTOPA U PACCTOSHUS MEXAY IBYMs TOUKAMH;

- YPaBHEHUS OKPYKHOCTH U MPSIMOM, OCEN KOOPAUHAT.

Ymersn:
- pacKJIaJpIBaTh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOpPaM;
- HAXOAUTh KOOPAUHATBI BEKTOPA,
- BBIIIOJIHATH JEHUCTBUS HAJl BEKTOPaMHU, 33JaHHBIMU KOOPIMHATAMY;
- pemarh NpocTenIre 3ajauyi B KOOPJAMHATAX U MCIIOJIB30BaTh UX MPU PELIEHUH OoJiee CIOXKHBIX 3a/]1a4;
- 3aIIMChIBaTh YPABHEHMS NPSIMBIX U OKPYKHOCTEM, HCIOIB30BaTh YPaBHEHNUs IIPU PEIICHUH 3a/1a4;
- CTPOUTB OKPYXXHOCTH U NPsAMBIE, 3aJaHHbIE YPABHECHUSAMU.

e Ha mnpumepax IOKa3pIBaeTCs, KaK BEKTOPbl MOIYT HNPHUMEHATHCS K PEIICHUIO TIeOMETpUYEeCKHX 3anad. JlemoHcTpupyercs
3(p(peKTUBHOCTh HpUMEHEHUs (GOpMya i KOOPAMHAT CEpPEeIUHbl OTpe3Ka, PACCTOSIHUS MEXIYy IBYMs TOYKaMH, ypaBHEHUU
OKPY>XHOCTH U NPSIMONA B KOHKPETHBIX N'€OMETPHUUYECKUX 3a7adyax, TEM CaMbIM JaeTcs MpeAcTaBjIeHue 00 U3yUYeHUU F€OMETPUUYECKUX
(uryp ¢ momMoIb METOJ0B aJIreOpHl.

YV
KoMmyHnKaTuBHBIE:
YUuTheIBaTh Pa3IM4HbIE MHEHUS U CTPEMUTHCSA K KOOPAUHALIMHN PA3IMYHBIX O3UIUI B COTPYIHUYECTBE.
KonTpoauposats nelicTBus napTHépa.
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PeryasitTuBHbI€:

Y4uTHIBaTh MPAaBWIIO B ITITAHUPOBAHUH U KOHTpOJIE crioco0a pemeHusi. BHOCHTh He00X01MMble KOPPEKTUBEI B JICHCTBUE TTOCIIE €T0 3aBEPILECHHUS HAa OCHOBE

yuéTa XapakTepa cellaHHbIX OIINOOK.

ITo3znaBarTeanHLIE:
Brnagets o6muM npuémom perienust 3a1a4. [[poBoiuTh CpaBHEHUE, CEPUAITUIO U KITACCU(DHUKAIIIO TI0 33JaHHBIM KPUTEPHUSIM.

3. CooTHOIIEHMA MEXKY CTOPOHAMH U yIJIaMHU TPeyroJbHHUKA

CkansgpHoe Inpous3BesieHHuEe BEeKTOpoB. CHHYC, KOCHMHYC M TaHreHC yrija. TeopeMbl CHUHYCOB M KOCHHY COB.

CxkansgpHoe Npou3BeICHUE BEKTOPOB U €ro IPUMEHEHUE B T€OMETPUUYECKUX 3aJadax.
I_Ie.m,: IIO3HAKOMUTDH yqanmxc;{ C OCHOBHBIMH aJIFOpI/ITMaMI/I peHIeHI/DI HpOI/ISBOJII)HI)IX TprrOJII)HI/IKOB.
3HATHh U NIOHUMATD:

- IOHSTHA CHHYCA, KOCHHYCA U TaHrenca ju1st yrios oT 0° o 180°;

- OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO;

- (hOpMYJIBI IPUBENICHHS;

- (hopMyIIBI AJ1S1 BBIYMCIICHUS KOOPAWHAT TOYKH; COOTHOIIECHHS MEXTy CTOPOHAMH U yTIIIaMH
TPEyroJbHUKA!

- TEOpEeMY O IUIOIIAN TPEYTrOJIbHUKA,

- TEOPEMbI CHHYCOB U KOCUHYCOB U H3MEpHTENIbHbIE pa0OThl, OCHOBAaHHbIE HA MCIIOJIb30BAaHUH ATUX
TEOpeM;

- OTIpeJieIeHne CKaJIIPHOTO MPOU3BEICHHUS BEKTOPOB;

- YCIIOBHE TIEPIICHTUKYISIPHOCTH HEHYIJIEBBIX BEKTOPOB;

- BBIp@)XKEHHUE CKAJIIPHOTO NMPOU3BEICHNS B KOOPIMHATAX U €r0 CBOMCTBA.

- METOBI PEIICHUS TPEYTOIHHUKOB.

YMmern:

- OOBSICHATB, UTO TAKOE YTOJ MEXK1Y BEKTOPaMHU;

- IPUMEHSATH CKAJSIPHOE MIPON3BEACHNE BEKTOPOB MPU PEIICHUH F'€OMETPUUYECKUX 3a/1a4.

- CTPOHTBH YTIIBI;

- IPUMEHSTh TPUTOHOMETPUUYECKHUM anmapar Ipyu PelIeHUH 3a/1a4, BBIYUCIATh KOOPAUHATHI TOUKH C
TIOMOIIIBIO CHHYCA, KOCHHYCA U TaHTEeHCA YTJIa;

Pemrenue TpeyroJbHUKOB.
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- BBIYMCJIATS IUIOMIAAb TPEYTOJIbHUKA 10 ABYM CTOPOHAM U YIIIy MEXI1y HUMHU;
- pelaTh TPEYroJbHUKHU.

e Cunyc m xocunyc mo6oro yrna or 0° o 180° BBOASTCS ¢ MOMOIIBIO €AMHHYHON IOJYOKPYXKHOCTH, JOKA3BIBAIOTCS TEOPEMEI
CHUHYCOB M KOCHMHYCOB M BBIBOJHTCS emie oJiHa ¢opmyJia MIIOMaan TPEYTroJbHNKa (MTOJOBUHA MPOU3BEACHUS ABYX CTOPOH Ha CHUHYC
yria MeXJay HUMH). DTOT anmapaTr MPUMEHSETCS K PEIICHUIO TPEYroJbHUKOB. CKaIsipHOE MPOU3BEICHUE BEKTOPOB BBOJIMUTCS KaK B
¢usuke (MpousBeIeHUE UIMH BEKTOPOB Ha KOCHMHYC yrjla MEXJIy HUMH). PaccMaTpuBarOTCs CBOWMCTBA CKAaJISIPHOTO NMPOU3BEACHUS U
ero MpUMEHEHHUE NMPHU PEHICHHH I'eOMEeTpHYecKuX 3amad. OCHOBHOE BHHMAaHHUE CIEAYET YACIUTH BHIPAOOTKE MPOYHBIX HABBIKOB B
MPUMEHEHUH TPUTOHOMETPHUUECKOTO armnapara Ipyu peHIieHUU TeOMETPUYSCKUX 3ada4.
YV
KoMmyHnkaTuBHbIe:
VY4uThIBaTh pa3Hble MHEHHS ¥ CTPEMHUTHCS K KOOPIMHAIIMH PAa3IMYHbIX MTO3UIMH B COTPYIHUYECTBE.
PeryasiTuBHble:
BHocuTh He0OXOAMMBIE KOPPEKTHUBHI B JICHCTBHE TTOCIIE €r0 3aBEPIICHUSI Ha OCHOBE yuéTa XapakTepa CIeJIaHHbIX OIIHOOK.

ITo3naBaTeabHBIE:
Bnanets o6mum npuéMom pemeHus 3agad. OpueHTUPOBAThCS HA pa3HOOOpa3ue CriocoO0B pelieHus 3a1ad.

4. JIiMHAa OKPY>KHOCTH M IJIOIIAIb KPyra

I[IpaBunbHBIE MHOTOYTOJBHUKUA. OKpY>XHOCTH, OIIMCAaHHAs OKOJIO MNPaBUJILHOTO MHOI'OYTOJIbHUKAa M BHOUCaHHas B Hero. llocTtpoenue
NPaBUJIbHBIX MHOTOYTOJILHUKOB. J[sinHa okpyxHocTu. [Inmomans kpyra.

He.]'lb: PpacCIupUTh U CUCTEMATU3UPOBATH 3HAHUS YHAIIUXCA 00 OKPY’KHOCTAX U MHOT'OYI'OJIbHUKAX.
3HAaTh M IOHUMATh:

- ONPCACIICHUEC NTPABUIIBHOTO MHOT'OYT'OJIbHHUKA,

- TEOpeMBbI 00 OKPY>KHOCTH, OTIMCAHHOM OKOJIO IPaBUIILHOTO MHOTOYTOJIbHHKA, U OKPY>KHOCTH,
BIIMCAHHOM B IPAaBUJIBHBI MHOTOYTOJIbHUK;

- (hopMyIBI A7 BBIUMCIIEHUS YT1a, MJIOAAN U CTOPOHBI IPaBUIILHOTO MHOTOYTOJIbHUKA U pajnyca
BIIMCAHHOU B HETO OKPYKHOCTH;

- (hopMyIBI AJTMHBI OKPYKHOCTH U TYTU OKPYKHOCTH;
- (hopMyJIBI TUIOIIAAN KPYTa U KPYTOBOTO CEKTOPA;
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YMmern:
= BBIYUCJISTH TIJI0IIaAn U CTOpOHBI HpaBI/IJIBHBIX MHOI‘OyI‘OJILHI/IKOB, pa,Z[I/IyCOB BIIMCAHHBIX U
OMHMCAHHBIX OKPYKHOCTEH;
- CTpOI/ITL HpaBI/IJIbHBIe MHOFOerJIBHI/IKI/I C IIOMOIIIBKO LII/IpKy.HSI nu JII/IHef/'IKI/I;
- BBIYUCIIATH JJIMHY OKPY)KHOCTH, JNTUHY IYTH OKPY>KHOCTH;
- BBIYUCIIATH IUIOIIAAL Kpyra ¥ KpyroBOIr0 CEKTOpA.

e B Hayasie TeMbl JaeTCsl OnpeAcsieHHEe MPaBMJILHOIO MHOTOYTOJIbHUKA U PACCMAaTPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX, OMMCAHHOMN
OKOJIO MPaBUJIIbHOTO MHOT'OYIOJIbHUKA U BOHCAaHHOW B Hero. HeoOXoauMo paccMOTpETh MOHSITUS JUIMHBI OKPY>KHOCTH W ILIOILIAIHN
Kpyra u GopMyJibl Uil uX BbluucieHUs. C IOMOIbI0O ONHCAaHHON OKPY’KHOCTHM pELIAlOTCA 3aJadyd O IMOCTPOSHUM IPaBUIBHOIO
LIECTUYTOJIbHUKA U HOPABWJIBHOTO 2 N -yrojabHUKA, €CIU JlaH NPaBWJIbHBINA N-yrojibHUK. DOpMyJibl, BBIPaXXAIOILIUE CTOPOHY
IIPaBUJILHOIO MHOT'OYTOJIBHUKA U paJuyC BIOUCAHHON B HEIrO0 OKPY>KHOCTH Y€pe3 pajuyC OMHMCAHHOU OKPY>KHOCTH, UCIIOJIB3YIOTCS
IIpU BBIBOJIC (POPMYJIT IIMHBI OKPY>XHOCTH M IUIOMIAAHN Kpyra. BBIBOJI onupaeTcsi Ha HHTYUTUBHOE TIPEACTABICHUE O TIpeJiesie: Mpu
HEOIPAaHUYEHHOM YBEJIIMYEHUH YHCJIa CTOPOH MPABUIBHOIO MHOIOYIOJIbHUKA, BIIMCAHHOI'O B OKPY>KHOCTb, €I0 IIEPUMETP CTPEMHUTCH
K JJIMHE 3TOM OKPY>KHOCTH, a IUIOIIA1b - K IUIOIAAN KPyra, OrpaHUYEHHOI'O OKPY>KHOCTBIO.

YV
KoMMyHuKaTHUBHBIE:
KoHTponmpoBaTh AeHCTBUS apTHEpA.
PeryasiTuBHbIe:
YuuThIBaTh NPaBUJIO B INITAHUPOBAHUU U KOHTPOJIE cIOc0o0a pelIeHUsl.
ITo3naBaTeJbLHBIE:

Branets o61mmM nnpuémMom pemieHus 3aj1ad. CTpOUTh pedeBOe BhICKA3bIBaHUE B YCTHOM M MUCBMEHHOHN (opMe.

5. ABuxenust
Otob6paxenue niiockoctu Ha ceds. [lonsatue amxeHus. OceBast U UeHTpalbHast cuMmMmerpuu. [lapannensnbiii nepenoc. IloBopor. Ha-
JIOKCHUS U IBUKCHUA.

Hean:
NO3HAKOMHUTH YyYallluXCid C MOHSTHEM JBUKEHHUSI W €ro CBOMCTBAMH, C OCHOBHBIMH BHAAMHU JIBMXXEHHU, CO B3aUMOOTHOUIICHUSIMH
HaJOXEHUM U IBUKCHUM.
3HATh M HIOHUMATL:
- OIIPEJICIICHUE ABUXKEHUS U €r0 CBOMCTBA,;
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-IIpUMEPHI ABMKEHHS: OCEBYIO M IEHTPAIbHYIO CHMMETPHH, ITapaJuIeIIbHBII IEPEHOC U TTOBOPOT;
- TIpU IBMYKEHUU J100ast Gurypa rnepexoauT B paBHYIO el purypy;
- 9KBUBAJICHTHOCTH ITOHATHUH HAJIOXXCHUS U IBHKCHUSI
YMerh:
- OOBSICHSTH, YTO TaKO€ OTOOpa’KEHHE MIIOCKOCTHU Ha ceOsi;
- CTPOUTH 00pa3bl PUTYp MPU CUMMETPUSIX, NTapaJUICIBHOM NEPEHOCE U TOBOPOTE;
- pemiaTh 3a7a4M C MPUMEHEHHUEM JBHKCHHUH.

® JIBmKEHHE IUIOCKOCTH BBOJUTCS Kak OTOOpa)keHHe MJIOCKOCTH Ha ceOsi, COXpaHSIOIIee pacCTOsHHE Mexay Touykamu. [lpu
paccMOTPEHUH BUJIOB ABM)KCHUN OCHOBHOE BHHUMAaHHUE YCIISIETCS MOCTPOCHHUIO 00pa30B TOYEK, MPSMbBIX, OTPE3KOB, TPEYTOJIbHHUKOB
pU OCEBON UM IIEHTPAJIbHOW CHUMMETPUSIX, MapajieJJbHOM mepeHoce, mnoBopoTe. Ha »ddekTHhIX mnpumepax MNOKa3bIBACTCS
MPUMEHEHUE JIBUXKCHUM IPU PEUICHUU T€OMETPUUYECKUX 3adad. [loHATHEe HaO0XEHUsI OTHOCUTCS B JJAHHOM KypC€ K UHCIY OCHOB-
HBIX NOHATHUN. J[oKa3bpIBaeTCs, YTO TMOHSITHUS HAJTOXKCHUS M ABWKCHHS SIBIISIIOTCS SKBUBAJICHTHBIMHU: JIFOOO€ HAJIOXKEHUE SIBJISETCS
JIBHOKEHHEM TUIOCKOCTH M 00paTHO. M3yuyeHne noka3zaTenbCTBa HE SIBISETCS O0s3aTEIbHBIM, OJHAKO CIIEIYET PAacCMOTPETh CBSI3b
MMOHSITUI HAJTOXKECHUS U JBUKECHUS.

yvia
KoMmyHnkaTuBHbIe:
KonTponupoBats neicTBUS MapTHEPA.
PeryasituBHble:
YuuThIBaTh NPaBUJIO B IJIAHUPOBAHUHU U KOHTPOJIE CIIOCO0A PEIICHUS.
Ilo3HaBaTenbHbBIE:

Bnagers O6H_II/IM HpI/IéMOM peUICHUA 3a1a4. CTpOI/ITI) PCUYCBOC BBICKA3BIBAHHUC B YCTHOﬁ U IIUCbMEHHOM (bopMe.

6. [loBTOopenue. Penmienue 3agau.

3akpensieHue 3HaHUN, YMEHUM M HaBBIKOB, MOJYUYEHHBIX Ha ypoKaxX MO JaHHBIM TemaMm (Kypc reoMeTrpuu 9 kiacca). YMeHue paboTaTh ¢
pa3IUuYHBIMU UCTOYHUKAMU UH(pOpMALIUH.

Iean: [ToBTOpenue, 060011eHNEe U CUCTEMATU3allUs 3HaHUM, YMEHUN U HaBBIKOB 3a Kypc reomeTpun 9 kiacca. [loaroroska k OI'D.
Ymern:

- OTBCYATH HA BOMPOCHI IO U3YYCHHBIM B TCUCHUE I'0/Ia TEMaM,
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- IPUMEHSATh BCE U3YUCHHBIE TEOPEMBI IIPU PEILICHUH 3a]1a4;
- pemaTh TECTOBbIE 3a7aHnsl 0A30BOTO YPOBHS;
- pelarh 3aJa4y MOBBIIIEHHOTO YPOBHS CIOXKHOCTH.

YA
KoMMyHHKATHBHbIE:

VY4YuUTBIBaTh pa3Hble MHEHUS U CTPEMUTBCS K KOOPAMHALIMY PA3IMYHBIX TO3ULUHN B cOTpyaHU4YecTBe. CaymaTh Apyrux, MbITaTbCs NIPUHUMATD IPYTYIO TOUKY
3peHusi, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHMSL.

PeryasituBHbie:
OcCymiecTBIATh UTOTOBBIN U TMOIIATOBBIM KOHTPOIIb 110 pe3yiabTary. BHOCHTD HE00X0IMMBIE KOPPEKTHBBI B ICHCTBHE TIOCIIE €r0 3aBEPIICHUS HA OCHOBE
yuéTa XxapakTepa C/IeJIaHHbIX OUIMOOK.

ITo3naBaTeabHBIEC:
[IpoBOaUTH CpaBHEHUE, CEPHAIHIO M KJIACCU(UKAIIHIO 110 33JaHHBIM KPUTEPUSIM. AHAITM3UPOBATH YCIIOBHUS U TPEOOBAHHUS 3a]1a4.

Kaneﬂnapﬂo-TeMaanecxoe NJIaHUHPOBaHUE

reomerpus, 9 Kiaacc
16



Ne Tema ypoka Pemaemeblie IInanupyemsle pe3yabTarsl (B coorBeTcTBUH ¢ PI'OC) JarTa npoBeaeHusn
npood.ieMbl HomstTist IIpeamerHbie vV JINYHOCTHLIE ILnan dakT
pe3yJbTaThl pe3yJIbTaThI
1.BBogHOE nmoBTOpEHME. 2 yaca
[ToBTOpEHUE 'YUUTBIBaTh Pa3HbIC YMEHUE
MaTepuaia 7-8 MHEHHUS U CTPEMUTHCSA KOHTPOJIMPOBATh
KJjlacca K KOOpJIUHAINH IPOLIECC U
1 Pa3IMYHBIX [TO3ULIUN B pe3ynbTaT yueOHol
BBITIOJHATH 3a/a4l [COTPYJHUYECTBE; MaTeMaTU4YeCKOI
13 pa3/iesioB Kypca [KOHTPOJIMPOBATh JEeATEIbHOCTH
VIII kacca, NIeiCTBUS MapTHEpA.
MCIIO0Nb3YS Braocutb
[loBTOpeHue TEOPHUIO: TEOpeMa |[HEOOXOUMbIE
Matepuaina 7-8 MeI1aHa, [Tucdaropa, KOPPEKTUBHI B
Kjacca OuCCeKTpuca, CBOWCTBO CpPEIHEHN |[NEHCTBUE MOCIE ETO
BBICOTA, JTMHUN 3aBEpPILCHUS HA
TpPEYroJIbHUKA, TpPEYroJbHHKA, OCHOBE yuéTa
napajienorpamM,  (hopMyIibl XapakTepa CIIEIaHHbIX [yMEHUE
Tpanemus, pomo, BBIUMCIICHUS OIINOOK; pa3nyarh  [KOHTPOJHUPOBATH
KBaJpar. [J101aA1 Croco0 U pe3yabTaT  [IPOIECC U Pe3ysIbTaT
2 TPEYTOJIbHUKA; IEHCTBHSL. yueOHOU
CBOMCTBA, OpHeHTHPOBAThCA HA |[MaTeMaTHYECKOM
MPU3HAKU pazHooOpasue e TeTbHOCTH
napajiesorpaMmMa, (Coco00B pereHHs
pomba, 3anad. CTpouTh
[IPSIMOYTOJIBHUKA. [PEYEBOE

BBICKA3bIBAaHUE B
YCTHOW U MUCbMEHHOM

dbopme.
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Texnonozuu: 3I[0p0BB606Cp€)KeHI/IH, JIMYHOCTHO-OPUCHTUPOBAHHOI'O o6yquI/1>1, neagaroruka COTpyJHu4eCcTBa

3.Metoa koopauHat. 12 yacoB

Paznoxenne BCKTOpa

3 |00 ABYM
HEKOJUTHHEAPHbBIM
BCKTOpaM. [103HAKOMMTH C
4  |Koopaunatsr HCII0JIb30BAHUEM
BeKTOpav- BEKTOPOB U
5  [Ipocreiiime 3a1a9H |yrero1a
B KOOpJIWHATAX. KOODAMHAT IIPH
6 [pocrenurne 3aga4n peleHnn
B KOOpAWHATAaX. rEOMETPUYCCKHUX
7  [Pemcnue 3amau 3a/1a4, Y4UTh
METOAOM KOOPAMHAT. mpiiMeHATh BEKTOPHI
g |[YpaBHeHue K pPELICHUIO
OKPY>KHOCTH.
9-10 |VYpaBHeHUE MPSIMOH.
11 |Pemenwue 3amad.

[MOHATHE KOOPIUHAT
BEKTOPA;

JeMMa M TeopemMa
0 pa3oXEeHUHU
BEKTOpA 110 JIBYM
HEKOJUTHHEAPHBIM
BEKTOpaM;

npaBuia JeHCTBUI
HaJ[ BEKTOPaMHU C
33 JaHHBIMU
KOOpIMHATAMH,

MIOHSTHE pajinyc-
BEKTOPA TOYKH;

bopMyIbl
KOOpJIHAT BEKTOpa
yepes KOOpIUHATHI

CI'0 KOHIIa 1 Haydalia,

pacKJiapIBaTh
BEKTOP 110 IByM
HEKOJUTUHEAPHBIM
BEKTOPAM;
HaXOJ/IUTh
KOOPAMHATBI
BEKTOPA,
BBITIOJIHATh
erCcTBUS HaL
BEKTOpaMH,
3aIaHHBIMU
KOOpAMHATAMU;
pemiarhb
MpOCTEUIINE
3a/1a4u B
KOOpAMHATaxX U

MCIIOJIB30BaTh UX

YUHUTHIBAThH
pa3IM4YHbIe MHEHUS U
CTPEMUTHCS K
KOOPUHALINT
Pa3IMYHBIX MMO3UIUNA B
COTPYIHHUYECTBE.

KoHTponupoBaThb
JIEHCTBHS IIapTHEpA.

YUHUTHEIBAThH IIpaBUJIO B
[UIAHUPOBAHHUU H
KOHTpOJIE criocoba
peurenus. Buocuts
HE00X0IUMBbIE
KOPPEKTHBBI B

neliCTBUE MOCIIE ETO

HCIIOJIb30BaTh
MPUOOPETEHHBIC 3HAHUS
1 YMCHHS B
[PaKTUYECKOMN
NesATeIbHOCTH U
MOBCEIHECBHOM KH3HU
TUTSL MOJISTTUPOBAHUS
MPaKTUYECKUX
CUTyaluil u
HCCIICIOBAHUS
MOCTPOEHHBIX MOJICIICH
C UCIIOJIb30BaHUEM
arrapaTa reoMeTpUu

hopmMupoBaHue
OTBETCTBEHHOTO

OTHOIICHUA K YYCHUIO,
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12

Penrenue 3agau.

KOOpAMHAT
CepelMHBI OTPE3KA,
JUIMHBI BEKTOpa U
PACCTOAHUA MCIKIAY
NIByMsI TOUKaMH;
YpaBHEHHUS
OKPY>KHOCTH U
[IPsIMOM, Ocer
KOOp/AMHAT.

[IpU pelICHUN
00JIee CIOKHBIX
3azay;
3aIICHIBATH
ypaBHEHUS
[PSMBIX U
OKPY>KHOCTEH,
MCII0JIb30BaTh
ypaBHEHUS MIPH
pEIICHUH 33]1aY,
CTPOUTH
OKPYXKHOCTH 1
MpsiMble, 3aaHHbBIE
YpaBHECHUSIMU.

3aBEpILICHMS Ha
OCHOBE yuéTa
XapakTepa cIeIaHHbIX
OLINOOK.

Biagers o0mmm
[IPUEMOM PELLICHHUS
3anay. [IpoBoauTh
CpaBHEHHUE, CEPHUALHIO
1 KJ1acCU(PHUKAIIUIO 110
3aJJaHHBIM KPUTEPHSIM.

TOTOBHOCTH U
CIIOCOOHOCTH
00yJaronuxcs K
CaMOpPa3BUTHIO U
camM0o00pa3oBaHHIO Ha
OCHOBE MOTHBAIIUU K

O6yLIGHI/II-O " IIO3HAHUIO,

BEIOOPY JalibHEHIIEro
oOpaszoBaHus Ha 06aze
OpPUEHTUPOBKH B MUPE
npodeccuii u
po(hecCHOHATLHBIX
MPEINOYTEHNM,
OCO3HAHHOMY
MOCTPOCHUIO
VHIUBUYyAIBHOMN
00pa3oBaTeNbHOI
TPACKTOPHUH C YIETOM
YCTOMYUBBIX
MO3HABATEIIBHBIX
UHTEPECOB

13

KoHTpoJbHasn
padora Ne2 mo
Teme «Meron
KOOPAUHAT»

YMEHHE
KOHTPOJHPOBATH
MPOIIECC U PE3YNIbTAT
yaeOHOU

14

AHanu3
KOHTPOJIBHOU
paboTel. Permenune

3agad.

MaTeMaTHU4eCKOI
JACATCIIBHOCTH
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Texnonozuu: 310poBbecOepeskenus, i PpepeHupoOBaHHOrO MOAX0Aa B 00YUeHHH, TO3TATHOTO (POPMHUPOBAHUS YMCTBEHHOTO JIeHCTBUS, KOMMYHUKAIIHOHHBIE

TCXHOJIOT'MH

4.CooTHOLIIEHHE MEKIY CTOPOHAMU U YIJIaMHU TPEYToJbHUKA. CRaJmpHoe MPOU3BEACHUE BEKTOPOB. 16 yacoB

ITO3HAKOMUTD
ydqamuxcs €

OCHOBHBIMU
AJIrOpuTMaMu

peleHus
[IPOU3BOJIbHBIX

TPEYTrOJIbHUKOB.

15 |Cunyc, KOocHHYC,
TaHI'€HC yIJia.

16 [CuHyc, KocuHyc,
TaHI'€HC yIJia.

17 |Cunyc, KocuHyc,
TaHT'€HC yIJa.

18 |Teopema o momaam
TPEYroJbHUKA.

19 |Teopema cunycoB u
KOCHUHYCOB.

o0 |Pemenue
TPEyroJIbHUKOB.

21-22 Permenue

TPEyroJIbHUKOB.

23 |M3mepurenbhbie

abOoTBHI.

24  |Pemenwue 3amad.
CkansipHOE

25 [IPOU3BEACHIE
BEKTOPOB.
CxansipHoe

26 [IPOU3BE/ICHUE B
KOOpJIMHATaXx.
[IpuMeHeHne

27  |[CKAJAPHOTO

IMIPOU3BCACHUS K

PELICHUIO 3a/1a4.

MOHSATHUS CHHYCA,
KOCHHYCa U
TaHTeHCa IS YTIIOB
ot 0° 1o 180°;
OCHOBHOE
TPUTOHOMETPHYECKO
€ TOXXJECTBO;
bopMyIbI
TIPUBE/ICHNUS,
bopMyIbl ISt
BEIYHCIICHUS
KOOPJMHAT TOYKH;
COOTHOIICHUS
MEXTy CTOPOHAMH U
yriamMu
TPeyroJabHUKA:
TeopeMa O TUTOIIAIH
TPEYTOJIbHHKA;
TEOPEMBI CHHYCOB U
KOCHHYCOB U
M3MEPUTEITBHBIC
paboThI,
OCHOBaHHBIC Ha
MCTIOJIb30BAHUU ATHX
TEOpeM;
orpenieneHue

CKaJIIPHOTO

0OBSACHATH, YTO
TAKOE YTOJ MEXKITY
BEKTOPaMH,
MPUMCHSITh
CKaJIIPHOE
[IPOU3BEICHUC
BEKTOPOB IPH
pelieHnn
rCOMETPUUYECKHIX
3ajad.
CTPOUTH YTJIBI;
MIPUMEHSTH
TPUTOHOMETPHUYEC
CKUM anrmapar
Mnpu pelIeHun
3a7a4, BBIYHCIIATH
KOOPJIUHATHI TOUKHU
c
TTOMOIIIBIO
CHUHYyCa, KOCHHYCA]
Y TaHTEHCAa YIJIa;

BBIYUCIISATh
rI011a/1b

TPEyrojbHUKA IO
NIByM CTOpOHaM U

YIIIy MEXAY HUMU;

YUUTBIBaTh Pa3HbIE
MHEHHS U CTPEMUTBCS
K KOOpAUHALUU
Pa3IM4YHBIX NTO3ULIUI B
COTPYIHUYECTBE.

BHOCUTBH
He0O0XO0IUMBIE
KOPPEKTHUBHI B
NEHCTBHUE MOCJIC €ro
3aBEpIICHUS Ha
OCHOBE yué€Ta
xapakTepa
CIeJIaHHBIX
OIIIHOOK.

Bianets o0mmm
IPUEMOM PEILICHUS
3aj]1a4.
OpureHTUpOBaTHCS
Ha pazHooOpasue
CrTocOOOB penIeHUs
3aj1a4.

dhopmupoBaHue
KOMMYHUKaTUBHON
KOMIIETEHTHOCTH B
OOIICHUH U
COTPYAHUYECTBE CO
CBEPCTHUKAaMH,
CTapIIUMH U MJIAJIIUMU
B 00pa30BaTEIbHOM,
00IIECTBEHHO TOJIE3HO,
yueOHO-
MCCJIE10BATENbCKOM,
TBOPYECKOM U IPYTUX
BUJIAX JIESITEIbBHOCTU

YMEHUE SICHO, TOYHO,
TPaMOTHO U3JIaraTh CBOM|
MBICIIA B YCTHOUN 1
[MACbMEHHOW peyH,
MOHUMATh CMBICI
MMOCTaBJICHHOM 3aJ1auH,
BBICTPAUBAaTh
ApryMEHTAIUIO,
MPUBOAUTH IPUMEPHI 1
KOHTPIIPUMEPHI

1CII0JIb30BATh
[pUOOPETEHHbIE 3HAHUS
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Pewenune 3amau. [IPOU3BEICHUS pemarb U YMEHUS B
BEKTOPOB; TPEYTOJIbHUKHU. [IPaKTU4YECKON
yCIIOBHE NeATEIbHOCTH U
[EPIEHIUKYJIIPHOCT [1OBCEIHEBHOM KU3HU
11 HEHYJIEBBIX JUTS1 MOJIETTUPOBAHUS
BEKTOPOB; [MPAKTUYECKUX
BBIPAKECHUE CUTyalil 1
28 CKaJISIPHOTO MCCIIEI0OBaHUS
[IPOU3BEICHUS B MOCTPOEHHBIX MOJENIEH
KOOpJUHATaxX U €ro C MCII0JIb30BaHUEM
CBOMCTBA. arnmapara reoMeTpuu
METO/IbI PEIICHUS
TPEYrOJIbHUKOB.
KonTposabHas
padota Ne3 nmo teme
«CooTHOLIEHHE eHIe
Me K1y CTOPOHAMM M
29 KOHTPOJIMPOBATh
W yrjamu
[IPOLIECC U PE3yJIbTAT
TPeyrojbHHUKA. eGHoi
CxansipHoe 1 .
MaTeMaTH4eCKON
NpousBe/leHue
NEATEIBHOCTH
BEKTOPOB.»
AHaIN3
30 |[KOHTPOJBHO¥

paboTsl. Permenue
3ajad.

Texnonozuu: 3)10p0BBeC6epe)KeHI/I$I, JIMYHOCTHO-OPUCHTUPOBAHHOI'O O6y‘IeHI/I${, pa3sBUBArOUICTO O6yquH$I, neaaroruka COTpyaHn4eCTBa, KOMMYHHUKAIIMOHHBIC

TCXHOJIOT'MH

5. linHa OKPYKHOCTH M TLIOIIAAbL Kpyra. 12 yacoB
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31

[IpaBuiIbHBIN
MHOT'OYTOJIbHUK.

32

OKpY>KHOCTb,
OIMCaHHasl OKOJIO
[IPaBUIILHOIO
MHOIOYTI'OJIbHUKA U
BIIMICAHHAs B
[IPaBUJIbHBII
MHOT'OYTOJIbHUK.

33

DopMyIIbI 115
BBIYHCIICHUS
I1JI01A 1
[IPaBUJIBHOTO
MHOI'OYTOJIbHUKA,
€ro CTOPOHBI U
paaryca BHMCAaHHOU
OKPY’KHOCTH.

pacuIMpUTh U
CUCTEMAaTU3UPOBAThH
3HaHUS  y4dalIuxcs
00 OKpYXHOCTAX U
MHOI'OYTI'OJIbHUKAX.

34-35

Permenue 3agay.

36

JlJInHA OKPY>KHOCTH.

37

Pemenue 3agay.

38

[Lmomaas kpyra u
KPYTrOBOI'O CEKTOpa.

39

Pemenue 3agay.

oIpezesieHue
[IPaBIJILHOTO
MHOTOYTI'OJIbHUKA;
TEOpEMBbI 00
OKPY>KHOCTH,
OIMKMCAHHOM OKOJIO
[IPaBUJILHOTO
MHOTOYT'OJIbHUKA, U
OKPY’KHOCTH,
BIIMCAaHHOU B
[IPaBUJIbHBIN
MHOTOYTOJIbHUK;
bopMyIibl ISt
BBIYHCIICHUS YTIIa,
[JI0L[a/I1 U CTOPOHBI
[IPaBHJILHOTO
MHOTOYI'OJIbHUKA U
paauyca
BIIMCaHHOU B HETO
OKpPY>KHOCTH;
(GOopMyIIbI ITUHBI
OKPY>KHOCTH U IyTH
OKpPYKHOCTH;
(dbopMyIbI M0 IU

BBIYUCIIATH
[JI0IAAH U
CTOPOHBI
[TPaBUIIBHBIX
MHOI'OYT'OJIbHUKOB,
paauycoB
BIIMCAaHHBIX U

OIMCAHHBIX
OKPYKHOCTEM;
CTPOMTD
[IPaBUJIbHBIE
MHOT'OYI'OJIbHUKH C
[TOMOILIBIO
LIUPKYJIS U
TIMHCHKY,
BBIYHCIIATH AJIUHY
OKPYKHOCTH,
JUIMHY yTU
OKPYKHOCTH;
BBIYUCIIATH
[JI0IAb KpyTa U
KpYTrOBOI'O
CeKTopa.

KoHTposmpoBaTh
NEeNCTBUS MapTHEDPA.

YUUTEIBATh
[MPaBUJIO B
JIAHUPOBAHUH U
KOHTpOJIe criocoda
penIeHuUs.

Brianers o0mmm
IPUEMOM PELICHUS
3asnad. CTpouTh
peueBoe
BLICKA3LIBAHUE B
YCTHOHU U
MIChbMEHHOM

dopme.

dhopmupoBaHue
KOMMYHUKaTUBHON
KOMIIETEHTHOCTH B
OOIICHUH U
COTPYJIHUYECTBE CO
CBEPCTHUKAMH,

CTapIIMMH U MJIAAIIUMHA

B 00pa30BaTEIIbHOM,

00IIIECTBEHHO IOJIE3HOM,

yueOHO-
1ICCIIEJOBATEIILCKOM,
TBOPYECKOM U IPYTUX
BUJaX JEATEIBHOCTH

YMCHHC SCHO, TOYHO,

I'PaAaMOTHO U3JIaratb CBOU

MBICJIA B YCTHOM U
[MCbMEHHOU peyy,
[TOHUMATh CMBICII
[IOCTABJICHHOW 3a1a4H,
BBICTPaNBAaTh
aApryMEHTaLHUIO,

[IPUBOJUTH IPUMEPHI U
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Penrenue 3agau.

Kpyra 1 KpyroBoro
CEKTOpa

KOHTPIIPUMEPDI

MCII0JIb30BATh
PUOOPETCHHBIC 3HAHUS
1 yMEHUS B
[PaKTUYECKOMN

e TeIbHOCTH U
[MOBCEAHEBHOM KU3HHU
TUISE MOJIETTUPOBAHUS

40 MTPAKTUICCKHIX
CUTyaluil U
MCCIIeTOBaHUS
[TOCTPOEHHBIX MOJENEN
C HCIIOJIb30BaHHEM
arnmapara reoMeTpuu
KonTposbHasn -
padota Ned4 o teme M
41 «mHa KOHTPOJIUPOBATH
OKPY>KHOCTH U [IPOLIECC U PE3yJIbTAT
eOHOi
JIOIA/Ib KPYra 1 .
AHaIN3 MaTeMaTUYECKON
. e TeTbHOCTH
42  [KOHTPOIBHOM

paboTsl. Permenue
3ajad.

Texnonozuu: 310poBbecOepekenus, i PepeHIupoOBaHHOr0 MOAX0Aa B 00y4€HNH, TOTATHOTO (POPMUPOBAHMSI YMCTBEHHBIX J€UCTBUMN, HCCIIEA0BATEIbCKOM

ACATCIIBHOCTH, CAMOJJUArHOCTHUKHU, KOMMYHUKAIITUOHHBIC TCXHOJIOTHUN

6. IBukenus. 10 yacon
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43  [lonsitne ABIKCHUS. [[03HAKOMUTH
44 |CsolicTBa YJaIIUXCs C
NBYDKCHUI [MOHSATUEM
45 |PewieHue 3aaau. JIBHIKCHHS 1 €TO
CBOMCTBaMH, C
46  [apanienbHblit OCHOBHBIMHU
MepeHocC. -
47  [loBopor. BIDKCHHIA, CO
48 [Pemenue 3a1a4 B3aUMOOTHOILIIEHU
IMHW HAJIOXKEHUUN
49  |e 3amau.

U IBVDKEHUHN.

OnpeaencHue
NIBUYKEHUS U €TI0
CBOMCTBA;
IpUMEPhI
NBU)KEHUS: OCceBas
U LICHTpaJIbHas1
CUMMETPHH,
napajieJIbHbIA
MEePeHOC U
MOBOPOT;

[IPpHU IBUKCHHNU

OOBSACHATH, UTO
TaKoe
oTOOpakeHHE
[JIOCKOCTH Ha
ceOlst;

CTPOUTH 00pa3bl
uryp npu
CUMMETPHUSIX,
rapasieJIbHOM
rIepeHoce u
MOBOPOTE;

KoHTponupoBarh
NeCTBUS MapTHEpA.

YUUTEIBATh
MpaBUIIO B
[JTAHUPOBAHUH U
KOHTpPOJIE criocoda
penIeHUs.

MCIIOJIb30BaTh
MPUOOPETEHHBIC 3HAHUS
U YMEHUS B
[PaKTUYECKOMN
NEeSTeNIbHOCTH U
[MOBCEAHEBHOM KU3HU
TUIsE MOJIETTUPOBAHUS
[MPAKTUYECKUX
CUTyalil 1
MCCIICIOBAHMS
MOCTPOCHHBIX MOJIENe
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50

Penrenue 3agau.

imo0Oast purypa
MEePEXOaUT B
paBHYIO €l
¢urypy;
SKBUBAJICHTHOCTH
MTOHSITUM
HAJIOXKEHUS U
JTBUOKCHUS

peuiaTte 3aj1a4u
C IPUMEHEHUEM
BUOKECHUH.

Bragers o0mmm
MIPUEMOM pELICHUS
3asady. CTpouTh
pedeBoe
BLICKA3LIBAHUE B
YCTHOU U
MHCHMEHHOMN

dbopwme.

C UCIIOJIb30BaHHEM
arrapara rcoMmeTpun

(dhopMupoBaHue
OTBETCTBEHHOT'O
OTHOIICHHUS K YUCHUIO,
TOTOBHOCTHU U
CIIOCOOHOCTH
oOyJaromuxcst K
CaMOpPa3BHUTHIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHBAIIUU K
00Yy4EHUIO U TTO3HAHHUIO,
BBIOOpY JajbHEHIIero
oOpa3oBaHus Ha Oaze
OpPUEHTHUPOBKU B MUPE
npodeccuii u
npodecCuoHaNbHBIX
MPEOYTEHU,
OCO3HAHHOMY
[TOCTPOCHUIO
VHIUBULYAIbHON
00pazoBaTenbHON
TPACKTOPHUH C YUETOM
YCTOWYUBBIX
MO3HABATENBbHBIX
MHTEPECOB

51

KonTposbHas
padora Ne5 mo

TeMe «/IBukeHus»

YMEHHE
KOHTPOJIUPOBATh

[IPOLIECC U PE3YIIbTAT
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52

AHanu3
KOHTPOJIBHOU
paboTel. Permenue
3ajad.

yaeOHOH
MaTEMaTHIECKOU
NeITeIbHOCTU

Texnonozuu: 300poBbecOepekenus, nudPpepeHTupOBaHHOTO MOAX0Aa B 00YICHUHU, TIOITATHOTO (POPMHUPOBAHKST YMCTBEHHBIX JCHCTBHIA, UCCIIEIOBATEILCKON

ACATCIIBHOCTH, CAMOJJUAarHOCTUKH, KOMMYHHUKAIITMOHHBIC TEXHOJIOTUHN

7. lloBTOpenue. 16 yacon

TpeyroapHUKH.
53-56 |Pemenne 3anay Ha
[IOBTOPEHHE. [ToBTOpeHue,
MHoroyronbHuku.Pe 00001menue u
57-60 fnenme 3anau Ha crCcTeMAaTH3al1sA
[OBTOpPEHHE. 3HAHUW, YMCHUN U
ITnomane. Perrenne [HABBIKOB 3a KypcC
61-63 hanau ua reoMeTpun 9
TIOBTOPEHHE. Kjacca.
OxpykHOCTb.Pemien [TonroroBka K
64-67 ME 3a1a4 Ha ors.
[MOBTOpPEHHE.
68 |Arorosas

KOHTpOJIbHast paboTa

OTBCYATh HA
BOIIPOCHI I10
I/I3y‘-IeHHI>IM B
TEUEHHE IoJ1a
TEMaM;
[IPUMCHSTh BCE
M3Yy4YECHHbIE
TECOPEMBI ITPH
pEIICHUH 33]1aY,
pelaTh TECTOBBIE
3amaHnst 0a30BOr0
YPOBHSI;

peliaTh 3a1a4n
IMOBBIIIIEHHOTO

Y4uuTHIBaTH pa3HbIe
MHEHUSI U CTPEMUTHCS
K KOOPIUHAITHH
Pa3JIMYHBIX [TO3UIUHI B
COTPYIHHYECTBE.
Cnymars Ipyrux,
[BITATHCS TPUHUMATH
IPYTYIO TOUKY 3pEHHUS,
OBITH TOTOBBIM
M3MEHUTH CBOIO TOUKY
3peHMUsL.
Ocy1ecTBIATH

MCII0Ih30BaTh
[PUOOPETEHHBIE 3HAHUS
1 yMEHUS B
[MPaKTUYECKON

e TeTbHOCTH 1
[MOBCETHEBHOW KU3HU
TUTST MOJICTTUPOBAHUS
[IPAKTUYECKUX
CUTyalUil U
rccaeq0BaHus
[MOCTPOEHHBIX MOJEIIEH
C UCIIOJIb30BAaHUEM
arnmapara reoMeTpuu

(dbopmHpoBaHue
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Perrenue 3agaq Ha
[MOBTOPEHHUE.

68

YPOBHS
CJI0KHOCTH.

HTOTOBBIN U
[MOLIArOBbII KOHTPOJIb
10 pe3yibTary.
BrHocuth
HEe00XO0INMBIE
KOPPEKTUBHI B
nefiCTBHE MOCTIE €T0
3aBEpILCHUS HA
OCHOBE y4éTa
XapakTepa cleIaHHbIX
OIIHNOOK.

[IpoBomuTh
CpaBHEHUE, CEPUALIUIO

OTBETCTBEHHOT'O
OTHOIICHHUS K YUCHUIO,
TOTOBHOCTHU U
CIIOCOOHOCTH
00yJaronuxcs K
CaMOPa3BUTHUIO U
caM000pa3oBaHUIO Ha
OCHOBE MOTHBAIIHH K
00yUYEHHIO U TO3HAHMUIO,
BbIOOPY JajbHEMIIEro
oOpaszoBaHus Ha O6a3ze
OpPUEHTUPOBKH B MUPE
npodeccuii u

1 KITACCU(UKAIHIO 110 [MPOPECCHOHATBHBIX

3aJaHHBIM KPUTEPUSAM. [IPEAIIOUTEHUH,

AHaJIM3UpOBATH OCO3HAaHHOMY

YCIIOBUS U TPEOOBAHMSI[IOCTPOCHUIO

3a1ad4. VHIMBU1yaJIbHOU
00pa3oBaTenbHOI
TPACKTOPHUH C YIETOM
YCTOMYUBBIX
[M03HABATEJIbHbBIX
MHTEPECOB

Texnonozuu: 300poBbecOepekenus, TMPpPepeHInpPOBaHHOTO MOAX0a, IEAArOTUKA COTPYIHUYECTBA, CAMOJIMArHOCTUKH U CAMOKOPPEKIINU

YueOHO-MeTOAMYECKOE 00€ecIIeUeHHE:
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