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IHosicHuTeIbLHASA 3aNTUCKA
Pabouas nporpamma o reomeTpuu A 9 Kjgacca coctaBieHa Ha ocHoBe DeepabHOr0 KOMIIOHEHTA TOCYIapCTBEHHOIO CTaHAapTa OCHOBHOT'O O0IIIEero
obpazoBanus (IIpukaz Muno6pazoBanus Poccun «O06 yTBepxkaeHuu (enepaibHOro KOMIIOHEHTa rOCyIapCTBEHHBIX CTaHAAPTOB HAYaJIBLHOT'O OOIIEero, oc-
HOBHOT'O 00111eT0 ¥ cpeaHero (1moyiHoro) oomero oopazoBanus» ot 05.03.2004 r. Ne 1089), IIpumepHo# mporpaMMbl OCHOBHOT'O 00IIIero oOpa3oBaHMsI O Ma-
TEMAaTHKe, TPOrpaMMBbI JiJIsl 00111e00pa30BaTeNIbHBIX YUpexaeHuid o reomerpun 7 - 9 xiaccsl / JI.C. AranacsH, B.®. Byry3os, C.B. Kagomues u np./ IIpo-
rpaMMbl 001Ie00pa3oBaTenbHBIX yupexaeHuil.. CocraButens bypmuctposa T.A.- M.: [Ipocsemnienue,2009.
JlanHast mporpamma paccurTana Ha 2 daca B Heaento B 9 kiacce (70 gacoB). JlanHbIN Kype oOecrneunBaeT 00s13aTeNIbHBIN 00111e00pa30BaTeIbHbI MU-
HUMYM MOATOTOBKH YYalllUXCsl 10 MAaTEeMAaTHKeE.
MaremaTrueckoe 00pa3zoBaHue IO TEOMETPUHU B OCHOBHOM IIIKOJIE CKJIA/IBIBACTCS M3 CIEAYIOUINX COJEePKATEIbHBIX KOMIIOHEHTOB: apugmemuxa, a-
2edpa, 2eomempus; InemMeHmovl KOMOUHAMOPUKU, MeOPUU 8ePOAMHOCMEll, CHAMUCIMUKU U JI02UKU.
Apugpmemuxa nipu3BaHa ciocoOCTBOBATh MPUOOPETEHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX JUIS TOBCETHEBHOM sknM3HU. OHA CIy>KUT 023011 Ju1st
BCEro JalbHEHIIIero U3yuyeHUs] MaTeMaTUKH, CIOCOOCTBYET JIOTUYECKOMY Pa3BUTHUIO U (POPMUPOBAHUIO YMEHUS MOJIB30BATHCS AITOPUTMAMH.
Anzedpa nanenena Ha GOPMHPOBAHNE MATEMAaTHUYECKOTO amIiapara JUisi pelIeHUs 3a/1a4 U3 MAaTeMaTUKH, CMEKHBIX MTPEIMETOB, OKPYKAIOIIEH pealb-
HOCTHU. SI3bIK anreOpbl NOTYEPKUBACT 3HAUCHUE MaTEMATHKU KakK s3bIKa JJIs1 IOCTPOCHUSI MAaTEeMaTUYeCKUX MOJIETICH, MPOIIECCOB U SBJICHUN PealbHOTO MU-
pa.
T'eomempusa — olMH U3 BaXHEHIINX KOMIIOHEHTOB MAaTeMaTHYEeCKOro 00pa3oBaHuUs, HEOOXOAUMBIN I MPHUOOPETeHUsT KOHKPETHBIX 3HAHUM O Tpo-
CTPAHCTBE M NMPAKTUYECKH 3HAYUMBIX YMEHUH, (DOPMHUPOBAHHUS S3bIKA ONMUCAHHUS OOBEKTOB OKPYIKAIOIIETO MHUPA, JJIsl Pa3BUTHsI IPOCTPAHCTBEHHOTO BOOO-
paXEHUS U UHTYHUIIMH, MAaTEMATHUECKON KYIbTYpPHI, A1 CTETUYECKOT0 BOCIUTAHUS ydaliuxcs. M3ydeHne reoMeTpun BHOCUT BKJIAJ B Pa3BUTHE JIOTHYE-
CKOT'O MBIIIUIEHUS, B (HOPMUPOBAHHE TIOHATHS T0KA3aTEIbCTBA.
dnemenmol 102UKU, KOMOUHAMOPUKU, CIMAMUCHMUKU U MEOPUU 8ePOAMHOCMENl CTAHOBATCS 003aTeIbHBIM KOMIOHEHTOM IIKOJIEHOTO 00pa3oBa-
HUSI, YCUJIMBAIOIIUM €T0 MPUKJIATHOE M MPAKTUYECKOe 3HAUCHHE. DTOT MaTepual HeOOX0IUM, MPEXkae BCero, At GopMHUpOBaHUS (YHKIIMOHATBHON Tpa-
MOTHOCTH — YMEHUH BOCIIPUHUMATh U aHAIM3UPOBATh WH(OPMAIINIO, TPEICTABICHHYIO B PA3UYHBIX (DOpMax, MOHUMATh BEPOSATHOCTHBIN XapakTep MHO-
THX peaJbHbIX 3aBUCUMOCTEM.
B xoze ocBoeHMs cosiepkaHusl Kypca TeOMETPUN yJaluecs MoJy4yaroT BO3MOXKHOCTb!
—  Pa3BHTH NPEACTABICHUE O YHCIIC U POJU BHIYHCICHUN B YEIOBEYECKOM NMPAKTHKE;
- c(hOpMHUPOBATH MPAKTUYSCKUE HABBIKU BBITIOJHEHUS YCTHBIX, MTMCbMEHHBIX HHCTPYMEHTATBHBIX BBIYUCICHUH, Pa3BUTh BEIYUCIUTEIBHYIO KYITb-
TYDY;

- OBJIAJIETh CUMBOJIMYECKHUM SI3IKOM T€OMETPUU;

—  BbIpaboTaTh (popMaTbHO-ONEPATUBHBIE TE€OMETPUYECKHE YMEHHS M HAYYUTHCS MPUMEHSITh MX K PEIICHUI0 MAaTEeMAaTHUYECKUX M HeMaTeMaTh4e-
CKHUX 3a/1a4;

—  Pa3BHTbH NPOCTPAHCTBEHHBIE MPEICTABICHUS U N300pa3UTEIbHBIC YMECHHUS,

- OCBOUTH OCHOBHBIC (DAKTHI M METO/IBI TUIAHUMETPHH, TTIO3HAKOMHUTHCS ¢ TPOCTSHIIIMMHU TTPOCTPAHCTBEHHBIMH TEJIAMH U UX CBOHCTBAMU;

—  TOJYYMTh HPEACTaBICHUS 00 OCOOEHHOCTSAX BBIBOJIOB U IPOTHO30B;

—  pa3BHTH JOTUYECKOE MBIIUICHUE U PeYb — YMEHHS IOTUYECKH OOOCHOBBIBATH CYKICHUS;

—  MPOBOJUTH HECIIOKHBIC CHUCTEMATH3AIUH;

—  NPUBOAUTH MPUMEPHI U KOHTPIIPHUMEPHI,

—  HCIOIb30BaTh Pa3JIMYHBIC A3BIKM MATEMATUKH (CIOBECHBIH, CUMBOJIMYECKHH, TpaQUUECKUi) Ul MIUTIOCTPALMY, UHTEPIPETALIUH, apIyMEHTa,

MU ¥ I0KA3aTeIbCTBA;



- chopMUPOBATH MPEJCTABICHUS 00 N3y4aeMbIX MOHATUIX U METOJaX Kak BaKHEHUIINX CPEJCTBaX MaTeMaTHYECKOT0 MOJIEIHPOBAHUS peabHBIX
MPOLIECCOB U SIBJICHUI.
esn 1 3a1auM U3y4YeHHUsI FeOMETPUU B OCHOBHOI IIKOJIE.
W3ydenne MaTeMaTUKU Ha CTYIIEHH OCHOBHOTO 00IIero 00pa30BaHus HAIIPABICHO HA JOCTIKEHHUE CIIEAYIOUINX IeNei:
o OBJIaJleHHe CUCTeMON MaTeMaTHYeCKUX 3HAHUW U YMEHUH, HEOOXOJUMBIX Ui MPUMEHEHHS B MPAKTUUYECKOU NEATEIbHOCTH, U3yYEHUS CMEKHBIX
JTUCIUILINH, TPOJI0JDKEHUST 00pa30BaHMs;

° HHTE/UIEKTYaIbHOEe pa3BUTHE, POPMUPOBAHNE KAUYECTB JINYHOCTH, HEOOXOUMBIX YEIIOBEKY ISl TTOJHOIICHHOMN JKU3HU B COBPEMEHHOM OOIIEeCTBE:
SCHOCTb M TOYHOCTb MBICIH, KPUTHYHOCTH MBIIUICHUS, UHTYUIUS, JIOTUYECKOE MBIIIJICHHE, JIEMEHThl aJTOPUTMHYECKON KYIbTYpPbI, MPOCTPaH-
CTBEHHBIX MPEJICTABIICHUN, CIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;

L (bopanOBaHne Hpe[lCTaBJIeHI/Iﬁ 00 HOCAX U METOAaX MAaTEMATHUKHN KaK YHUBCPCAJIBHOT'O A3bIKa HAYKH U TCXHUKH, CPEACTBA MOACTIUPOBaHUA ABJIC-
HUM U TIPOLIECCOB;
BOCIIMTAHME KYJIBTYPBI TUYHOCTHU, OTHOIICHHA K MATEMATHKE KaK K YaCTU 06meqen0BequK0171 KYJbTYPbI, IOHUMAaHNUEC 3HAYUMOCTU MATCMAaTUKN JIS1
HAay4YHO-TEXHUYECKOIr0 IIporpecca.
TemaTHuyeckoe NVIAHUPOBAHUE

Tema KosaunyectBo 4yacos
1 BekTopsni. MeToa KoopanHAT 184
2 CooTHOLIEHUS MEXK1Y CTOPOHAMU M YIJIAMHU Tpe- 134

yrojbHukKa. CKajisipHOe NPon3Be/ieHHe BEKTOPOB
3 JIIMHA OKPYKHOCTH M ILIOIIAAL Kpyra 124
4 JBukeHus1 8u
5 HauaibHble cBeIeHUs U3 CTepeoMeTpuu 8u
6 00 akcnomax IVIAaHUMETPHH 24
7 IloBTOpEHME 11y

70 yacoB

KDHTGDI/II/I M HOPMBbI OLICHKH PE3VJAbTATOB OCBOCHHUA ITPOIrPaAMMBI OﬁvanOIHI/IMI’ICH

OCHOBHBIM CIIOCOOOM KOHTPOJISI KAUeCTBa YCBOEHHI IPOrPaMMHOI0 MaTepuaa sBIseTcsl MMCbMEHHast KOHTpoJibHas pabota. KoHTponbHBIE paboThI CO-
CTaBJIAIOTCS C YUETOM 00sI3aTENIbHBIX Pe3yabTaTOB 00yueHus. Kpome KOHTposIbHOM paboThl TakyKe MPUMEHSIOTCS JpyTrHUe CocoObl IPOBEPKHU 3HAHUH, yme-
HUI 1 HAaBBIKOB YYAIIMXCS B BHJIE CPE30BBIX U aIMUHUCTPATUBHBIX KOHTPOJIBHBIX pab0T, CAMOCTOSTENIbHBIX MMCbMEHHBIX Pa0OT, TECTUPOBAHUS, MaTEMaTH-
YeCKOro JUKTAaHTa U PPOHTAIILHOTO KOHTPOJIBHOTO OMpOCca.

Onwupasich Ha cleayrolre peKOMEHJAllMH, YYUTEIb OIICHUBACT 3HAHUS M YMEHHUS yJallluXcs ¢ y4eTOM UX WHAWBUIYAIbHBIX 0COOEHHOCTEM.

1. Conepxanue u 00beM MaTepuala, oJUIeXKaIIero MpoBepKe, onpeaensercs nporpammoid. Ilpu mpoBepke ycBoeHus: MaTepHaia HY)KHO BBISBIISATH MOJI-
HOTY, IPOYHOCTh YCBOCHHUSI YUALIUMHCS TEOPUU U YMEHMSI IPUMEHSTh €€ HA IIPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYalHsIX.

2. OcHOBHBIMHU (pOpPMaMU TIPOBEPKU 3HAHUIA U YMEHHI ydalIuXxcs 0 MaTeMaTHKE SIBIISTIOTCS TMCbMEHHAs KOHTPOJIbHAst paboTa M YCTHBIN OMpocC.
IIpu olileHKEe NMCbMEHHBIX U YCTHBIX OTBETOB YUUTENb B IIEPBYIO OYEPEAb YUUTHIBAECT MOKA3aHHBIEC yUAIUMUCS 3HAHUS U yMeHMsI. OLIeHKa 3aBUCUT TaKXe OT
HAJIM4US U XapaKTepa MOTrPEeIIHOCTEH, JOMYIEHHBIX yYaIlllUMHUCH.

3. Cpeau morpemHocTeil BBIACIAIOTCS OMMOKN M HenouéThl. [lorpemHocTs cuuTaeTcss OMMOKON, €CIIM OHAa CBUICTEIBCTBYET O TOM, UYTO YYEHUK HE
OBJIAJICJI OCHOBHBIMM 3HAaHUSAMH, YMEHUAMH, YKa3aHHBIMU B IIPOTpamMMe.
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K Henmodyeram OTHOCATCS MOTPEIIHOCTH, CBUJIETEIBCTBYIOIIME O HEAOCTATOYHO MOJIHOM HJIM HEAOCTATOYHO ITPOYHOM YCBOCHHMHM OCHOBHBIX 3HAHWM U
YMEHUH WK 00 OTCYTCTBHM 3HAHUH, HE CUUTAIOIIMXCA B IPOrpaMMe OCHOBHBIMU. Heoueramu Takke CUUTAIOTCS: MOTPEITHOCTH, KOTOPBIE HE MIPUBEIH K HC-
Ka)KEHUIO CMBICTIA MOTYYEHHOTO YYEHUKOM 3aJaHUsI UM c1I0co0a ero BBIIOJIHEHUS; HEaKKypaTHas 3alKiCh; HEOPEKHOE BHIIIOJTHEHUE YEPTEXKA.

I'pannna mexay ommOKaMu M HeIOYeTaMH SIBJISIETCS B HEKOTOPOM creneHu ycinoBHOH. IIpu ogHMX 0OCTOSTENHCTBAX JOMYyIIEHHAS YYAIUMHUCS TO-
IPELIHOCTh MOXKET paccCMaTPUBAThCS YUUTEIEM KaK OIIUOKa, B IPYroe BpeMsl U MPH APYruX 00CTOATENbCTBAX — KaK HEJOYeT.

4. 3anaHus 1715 YCTHOTO U IMCBMEHHOTO OIPOCa Y4alUXCsl COCTOAT U3 TEOPETUUECKHUX BOIPOCOB U 3a/1a4.

OTBeT Ha TEOPETUUECKHI BOMPOC CUUTACTCS OE3yNPEUHbIM, €CIIH TI0 CBOEMY COJIEP’KaHUIO MOJHOCTHIO COOTBETCTBYET BOIIPOCY, COACPKHUT BCE HEOO-
XOZMMBbIE TeopeTudeckrue (GakThl s 000CHOBAHHBIC BHIBOBI, & €r0 U3JI0KEHWE M MUCbMEHHAs! 3alliCh MaTEMAaTUYECKH TPAaMOTHBI M OTIMYAIOTCS TOCIIEI0Ba-
TEJIBHOCTBIO U aKKYPATHOCTBIO.

Pemenue 3agaun cunraercs 0e3ynpeyHbIM, €CIIM MPaBUILHO BBIOPAH CIIOCOO pelIeHus, CaMO PELICHUE COIIPOBOXKAAETCS HEOOXOAUMBIMHU OOBSICHEHH-
SIMU, BEPHO BBINIOJIHEHBI HYXKHbIE€ BBIUMCIEHHS U TPE00pa30BaHuUs, IOJyYEH BEPHBII OTBET, OCIEI0BATENbHO U aKKYPaTHO 3alIMCAHO PELICHHE.

5. OreHka OTBeTa y4allerocs npyu yCTHOM U MHUCbMEHHOM OIPOCE MPOBOJIUTCS MO MATHOAJUIBLHON CUCTEME, T. €. 32 OTBET BBICTABIISIETCSA OJ[HA U3 OTMeE-
Tok: 1 (1I10X0), 2 (HEeYJIOBJIETBOPHUTEIILHO), 3 (YAOBICTBOPUTEIBHO), 4 (XOPOILO), 5 (OTIUYHO).

6. YuuTenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BONPOC WM OPUTHHAIILHOE PEIlIeHUE 3a/Ja4d, KOTOPbIe CBUIETENLCTBYIOT O BBICO-
KOM MaTeMaTHYeCKOM Pa3BUTHHU yUAILETrocs; 3a pelieHrne 0oee CI0KHOM 3a/1a4i WM OTBET Ha OoJiee CIIOKHBIA BOTIPOC, IPEIOKEHHBIE yUaleM yCsl JIOTIOI-
HUTEJIBHO MOCJIE BBIIOJHEHUS UM 3aJaHHil.
Kputepun ommbok K rpy0piM ommOkaM OTHOCSATCS OIIUOKHU, KOTOPbIE OOHAPYKUBAIOT HE3HAHKE YUalIUMHKCS (POpMYII, IPaBUII, OCHOBHBIX CBOICTB, TEOpEM
Y HEYMEHHUE MX PUMEHSTh; He3HAHWE TIPUEMOB PEIICHHUS 3aa4, pacCMaTPUBAaEMbIX B yUeOHHKAX, a TAK)KE BEIYUCIUTEILHBIC OIIHOKH, €CII OHH HE SIBIISIOT-
Csl OTIUCKOIA;

K HerpyOpiM ommOkamM OTHOCSTCS: TIOTEPSI KOPHS UJIM COXPAaHEHHE B OTBETE MTOCTOPOHHETO KOPHSI; OTOpackiBaHue 0e3 0ObsICHEHUH OJTHOTO U3 HUX U
PaBHO3HAYHBIE UM;

K HenoueTam oTHOCATCSA: HEpALIMOHAIBHOE PELICHHE, OMUCKH, HEJOCTaTOYHOCTh UM OTCYTCTBUE MOSCHEHUN, 000CHOBAaHUN B PELICHUSIX
OueHka yCTHBIX OTBETOB YYAIIMXCH

OtBert OIICHUBACTCsA OMMEMKOU «3», €CIIN YUYCHHUK:

v/ MOJIHO PacKpbLT COJIEpKaHie MaTepraa B 00beMe, MPeyCMOTPEHHOM MPOrPaMMOi U YU4eOHUKOM,

v’ H3JI0KWI MaTepUaj TPaMOTHBIM S3BIKOM B OINPEIENIEHHOM JIOTHYECKON MMOCIIE0BATEIBHOCTH, TOYHO UCIOJIb3Ysl MATEMATHYECKYIO TEPMUHOJIOTHIO U

CUMBOJIUKY;

NPaBUIBHO BBIOIHUI PUCYHKH, YEPTEXHU, TpaQUKH, COMYTCTBYIOIINE OTBETY;

MoKa3zajJl YMEHHE WIUIIOCTPUPOBATh TEOPETUUYECKHE TOJOXKEHHSI KOHKPETHBIMU MpHUMEpaMH, IPUMEHSATh UX B HOBOM CUTYyallUU MPH BHIOJHE-

HUH MIPAKTUYECKOTO 3a[aHHUS;

v IPOJEMOHCTPUPOBAJI YCBOEHHE paHEe U3YyUEHHBIX COMYTCTBYIONIMX BOMPOCOB, CHOPMUPOBAHHOCTh M YCTONUMBOCTH MCIOJIB3YEMBIX MPU OTPabOTKE
YMEHUI U HaBBIKOB;

v/ 0TBeYaJ CaMOCTOSTENBHO 0€3 HABOIAIIMX BOIPOCOB YUUTENSA. BO3MOXKHBI OJIHA - JIBE HETOYHOCTH TIPH OCBEIIEHUH BTOPOCTEIIEHHBIX BOIPOCOB MU B
BBIKJIa/IKaX, KOTOPBIE YUEHUK JIETKO UCIIPABUII 110 3aMEYaHUI0 YUUTES.

AN

OTBET OLIEHUBACTCS OMMEMKOU «4», €CITA OH yJIOBIETBOPSIET B OCHOBHOM TPEOOBAHMSIM HA OIEHKY «5», HO TIPU TOM UMEET OJIUH U3 HEIOCTATKOB:
v’ B U3JIOKEHUH JOMYLIEHBI HEOOIBIIKE IPOOEIIbI, HE HCKA3MBIINE MATEMATHUECKOE COIEPKAHUE OTBETA;
v/ JIONyLIEHBI OJIMH - JBA HEJ0YETA IPU OCBENIEHHH OCHOBHOTO COJEPYKAHMS OTBETA, HCIPABJIEHHBIE [0 3aMEYaHHIO YUHUTEIIS;
v\ jomymeHs! omubka HiIH 60see ABYX HEJOYETOB MPU OCBENICHHH BTOPOCTENEHHEIX BONIPOCOB MM B BEIKIAKAX, JIETKO HCIPABIEHHBIE [0 3aMEY aHHF0
YUUTES.




Ommemxa «3» CTaBUTCA B CIAEAYIOLUIUX CIydasiX:
v/ HEMOJIHO WM HEMOCIEI0BATENbHO PACKPBITO COJECpKaHHE MaTepuaia, HO MOKa3aHo o0llee MOHMMaHKHEe BOIPOCA M MPOJAEMOHCTPUPOBAHBI YMEHHS,
JOCTaTOYHBIE ISl JaJIbHEHIIEr0 YCBOCHHUS IPOrpaMMHOT0 MaTepHaia (onpeaeneHHble « peOOBaHUSAMHU K MAaTEMAaTHYECKOH MOJTOTOBKE YUAITXCS»);
v/ HMENUCh 3aTPYAHCHUSI WM JOIMYIIECHBI ONIMOKHA B OTPEICIICHAM MTOHSTHIA, HCIIOI30BAHUH
MaTeMaTU9eCKON TEPMUHOJIOTUH, YEPTEXKaX, BBIKIAIKaX, HCIIPABICHHBIC MTOCIIE HECKOIBKUX
HaBOJSIIUX BOIPOCOB YUHUTEIIS,
v/ YYEHHUK He CIPABHJICS C IPUMEHEHHEM TEOPHH B HOBOM CUTYAIIMH IIPHU BBIIOJIHEHUH [IPAKTHYECKOTO
3aJaHusl, HO BBIITOJIHUII 33JaHUs1 0053aTEIbHOTO YPOBHS CI0KHOCTH TI0 JAHHOU TEME;
v/ [pH 3HAHUH TEOPETHYECKOTO MaTepHalia BbISBJICHA HEAOCTATOYHAs C(OPMUPOBAHHOCTH OCHOBHBIX
YMEHHI ¥ HaBBIKOB.
Ommemka «2» CTaBUTCS B CIEAYIOLIUX CIIydasx:
v/ He pacKphITO OCHOBHOE CO/IepIKaHKe y4eOHOro MaTepuaia;
v’ 0GHapy>XeHO He3HAHUE WM HETIOHUMAHUE YICHUKOM OOJTbIIeH Ml HanboJiee BaKHOM YacTH y4eOHOTo MaTepuaa;
v/ JonymieHbl OMMOKA B OINPEJEIEHUN TTOHSTHIA, IPU UCIIOJIb30BAHUN MAaTEMaTHYECKON TEPMUHOJIOTUM, B PUCYHKAX, YEPTEkKAX WM IpaduKax, B BbI-
KJIaJIKaX, KOTOPbIE HE UCIPABIICHBI ITOCIE HECKOJIBKUX HABOASALIMX BOIIPOCOB YUHUTEIIS.

OneHka nucbMeHHbIX paﬁoT Yuamuxcs

Ommemka «3» CTAaBUTCSI, €CIIM padOTa BBIITOJHEHA ITOJHOCTHIO; B JIOTHYECKUX PACCyKAEHUSIX 1 000CHOBAaHUU PEIICHUS HET MPOOEIOB U OMINOOK; *S B pere-
HUU HET MaTeMaTHYECKUX OLIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIHCKA, HE SBJISIONIASICS CIEACTBUEM HE3HAHMSI MM HETTIOHUMAaHUs y4eOHOro Matepuaa).

Ommemxka «4» CTaBUTCS, €CM pabOTa BHIIOIHEHA IOJTHOCTBIO, HO 0OOCHOBAHUS IIAr0B PEIICHUS] HEOCTaTOYHBI (€CIM YMEHHE 000CHOBBIBATh PACCYKICHUS
HE SBJIAJIOCH CIEIMAIBHBIM O0OBEKTOM IIPOBEPKH); JOIMYIIEHA OJHA OIIMOKa UM Ba-TPU HEJI0YEeTa B BBIKJIAIKAX, PUCYHKaX, YepTexKax Ui rpadukax (eciu
3TH BUJBI pabOTHI HE ABISUIUCH CTIEUATIBHBIM O0OBEKTOM IPOBEPKH).
Ommemka «3» CTaBUTCS, €CIIU JIOMYIIEHBI Oosiee 0JTHON omMOKK MK OoJiee IByX-TpeX HEA0UYETOB B BBIKJIAKAX, YePTeKaxX WK Tpadukax, HO ydaluics
BJaJieeT 00s3aTeIbHBIMA YMEHUSMHU T10 IPOBEPSIEMOI! TeMe.
Ommemxa «2» CTaBUTCS, €CIIU JOMYIIECHbI CYIIIECTBEHHbIE OIINOKH, TOKa3aBIlNe, YTO YUAIUICS HE BlIaJeeT 00g3aTeIbHBIMU YMEHUSAMU 110 JaHHOM TEMeE B
TIOJIHOM Mepe.

KoHuTtpous s odyyarommxest mo aganruposanHoii nporpamme CKK 7 Buaa npeaycmMoTpeH B cIeAyOIIUX BHAAX: B [POLECCE M3YYCHUS KaxK-
JIOM TeMbI pEKOMEH/yeTCs MPOBOJUTh CAMOCTOSITENIbHBIE paboThl 0Oydaromiero xapakrepa . CaMocTosTeabHbIE pab0OThl COCTOST U3 0053aTeNbHON U OO~
HUTENbHOM YacTeil. Ho B cuimy Toro, 4To yuamuecs poABUraloTcs B yueOe pasHbIMU TEMIAMH, UM MIPEIOCTABIISAETCS BO3MOXKHOCTH IOCTHYb O0JIee BHICOKO-
0 ypOBHA
U, COOTBETCTBEHHO, MOJIY4YHUTh O0JIee BBICOKYIO OLIEHKY. B Hauane camocTosATebHOM paboThl HEOOXOAUMO TPOBOJUTH MO 00pa3Ily, AATOPUTMY, BIOCIE-
CTBHMHM YCJIOXKHSISI MaTepuall: J00aBiisis 3aaHus IPOJLYKTUBHOTO XapakTepa, a JAJisi KOro-TO ¥ TBOPYECKOTO.

[Tocne u3yueHus TeMbl WJIM pa3jiesa OpraHu3yITCs KOHTPOJIbHbBIE paboThl. KOHTpoIbHBIE paOOoThI BHIMOIHAIOTCS TOJIBKO MTUChbMEHHO. PekoMenyercs

B pa0OTy BKIIIOYATh 33J]aHUs PENIPOIYKTUBHOTO XapaKTepa, B KOTOPBIX YUAIIUMCS MpeAaracTcs BbIMOIHATh 33aHus, IPUMEHUB aJITOPUTM JEHCTBHIA B 3HA-
KOMOH cuTyauuu( Ha OTMETKY «3»); 3a/laHusl YaCTUYHO — TIOMCKOBOT'0 XapakTepa ( IPOAYKTUBHOIO), IPU PELIEHUH KOTOPBIX YUEHUKHU JOJKHBI IPUMEHHUTD
CBOU 3HAHMUS
B HOBOI CUTyallMl WJIM MCIIOJIb30BaTh HECKOJBKO aITOPUTMOB B 3HAKOMOW CUTyalMH ( OTMETKA «4»); 3alaHusl TBOPUYECKOI0 XapakTepa, TpeOyIolIue co-
3/TaHHsI HOBBIX aJITOPUTMOB M HOBBIX METOJIOB pelIeHHs 3a7au ( Ha OTMETKY «5»). [Tocie KoHTposibHOM paboThl 00s3aTeIbHA KOPPEKLIUS 3HAHUH YMEHHUN U
HAaBBIKOB yYaIllUXCsl. 4



®dopma 3auéTa MOKET OBITH CAMOI CBOOOIHOM, TO €CTh OJIHH YYaIIMeCs MOTYT OTBEYATh YCTHO IO CTICIIHATBHBIM OUJIETaM, a IPyTrye BBITIOJIHSTD 3aIaHUsI
B IUCLMEHHOM BHJIE

Conepskanue y4eOHOIo0 npeamera

No Tema Codeporcanue 00yuenusn OcHnosnasn uens Xapaxmepucmuka Kypca.

1 | Bekropnl. Me- | [lonstue Bexktopa. PaBenctBo | HayunTh ydammxcs Bbi- Bekrop onpezaensercs: Kak HapaBJIeHHBIH OTPE30K U IEHCTBUS Hall BEKTOPaMHU
TO/ KOOp/IU- BeKTOpOB. ClI0)KeHNE U BBIUU- | HOJHATH AEHCTBUS HAJ BBOJISITCS TaK, KaK 3TO MPUHATO B (PU3MKE, T.€. KaK ICHCTBHS C HAIIPABICHHBIMH OT-
HAT. TaHHE BEKTOPOB. YMHOXCHUE | BEKTOpAaMH KaK Harpas- pe3kamu. OCHOBHOE BHUMaHHE JOJKHO OBITH yJelIeHO BBIPAOOTKE YMEHHIA BBITION-

BEKTOpa Ha uucio. Pasnoxke- | JEHHBIMHU OTpE3KaMH, YTO | HATH OMEPaLH HaJl BEKTOpaMH (CKJIaIbIBaTh BEKTOPHI IO MpaBUIIaM TPEyroJbHHUKA
HHE BEKTOpa I10 IByM HEKOJ- | Ba)XKHO JUISI IPUMEHEHUS | M MapajuiesiorpaMMa, CTPOUTh BEKTOP, PaBHBIN Pa3HOCTH ABYX JAaHHBIX BEKTOPOB, a
JIMHEeapHbIM BekTopaM. Koop- | BekTopoB B ¢usuke. [lo- | Taxke BEeKTOp, paBHBINM IPOU3BEICHUIO TAHHOTO BEKTOPA HA JAHHOE YHUCIIO).
IUHATH BekTopa. [IpocTeii- 3HAKOMHTH C UCTIOJB30- Ha npumepax moka3biBaeTcsi, KaKk BEKTOPbI MOTYT NMPHUMEHSTCS K PELICHUIO
IIMe 3aJa4 B KOOPIUHATAX. BaHHEM BEKTOPOB U Me- TeOMeTpUUECKHX 33/1ad. JleMoHCTpHpyeTcss d3GPEKTUBHOCTh NMPUMEHEHHsT (popMyt
VYpaBHEHHS OKPY)KHOCTH U TOJ[a KOOPAMHAT TIPH pe- | ISl KOOPAWHAT CPEAMHBI OTPE3Ka, PACCTOSHUS MEXKIY JBYMs TOUKAMH, YPaBHEHHI
npsMoii. [IpuMeHeHre BeKTo- | HIEHUH FTEOMETPHUYECKUX | OKPY)KHOCTH U TPSIMOM B KOHKPETHBIX TE€OMETPHUYECKHX 3a/ladyax, TeM CaMbIM
POB ¥ KOOpAMHAT IPH perIe- 3ajad. nalTcs mpencraBieHue 00 U3yYEHUU TEOMETPUUECKUX (GUTYP C TTIOMOIIBIO aareOphl.
HHH 33/1a4.

2 | Coornomenne | CHHyC, KOCHHYC M TAHTCHC Pa3Buth ymeHune yva- Cunyc u xocunyc mo6oro yriaa or 0° 1o 180° BBogsTCS ¢ OMOIIBIO €AMHMY-
MEsTy CTOpO- | yriia. TeopeMbl CHHYCOB 1 IMMXCS NPUMCHATD Tpi- HOM MOJIYOKPYKHOCTH, JIOKa3bIBAIOTCS TEOPEMbI CHHYCOB U KOCHHYCOB U BBIBOJIUT-
HAMH M yIjia- | KOCHHYCOB. Pemenue Tpe- TOHOMCTPUHCCKUM alllid- | cq emé ogna (opMylsia IUIOMAAM TPEYroJbHUKA (MOJIOBUHA NPOW3BEIAEHHS JBYX
MM TPEYToJib- | YroibHHKOB. CKanspHOE po- | paT NPH PEIICHUH Teo- CTOPOH Ha CHHYC YIJIa MEeXIy HUMHU). DTOT anmapar NPUMEHSIETCs K PEIICHHUIO Tpe-
Huka. Cka- W3BEJICHUE BEKTOPOB U €TO METPUYECKUX 3a/1a4. YIOJBHUKOB.

JsIpHOE Mpo- NPUMEHECHHE B TeOMeTpHYe- CkansipHoe MpOU3BeICHUE BEKTOPOB BBOAUTCS Kak B (u3uke (IpOU3BEJCHUE
H3BElACHUHE CKHX 3a/laqax. JUIMH BEKTOPOB Ha KOCHHYC yIJla MEXIy HUMHM). PaccMaTpuBarOTCs CBOMCTBA CKa-
BEKTOPOB. JIIPHOTO MPOU3BEAEHHUS U €r0 MPUMEHEHHUE NP PEIIEHUN T€OMETPUUECKUX 3a/1a4.
OcHOBHOE BHHMaHHE CIEIyeT YIeNUTh BHIPA0OTKE MPOYHBIX HABBHIKOB B IMPH-
MEHEHHHU TPUTOHOMETPUUYECKOTO armapara IpH PEIIeHHH FeOMETPUYECKHX 331a4.

3 | Jdauna [IpaBunbHBIE MHOTOYTONIBHU- | PaciimpuTh 3HaHUE yyalnu] B nHavane Tembl naércsi onpeziereHHe NMPaBWIBHOTO MHOTOYTOJBHHKA M pac-
OKpY:kHOCTH M | K. OKPY)KHOCTH, OIIMICaHHAsT | Csl O MHOTOYTOJIbHHUKAxX. Pa( cMarpuBaroTcsi TeopeMbl 00 OKPYKHOCTSIX, OITUCAHHOW OKOJIO MPaBUIIBHOTO MHO-
IJIOIAIb KPY- | OKOJIO MPaBHJIBHOTO MHOTO- CMOTPETh MOHSATHS JUTHHBI | TOYTOJIbHUKA ¥ BIUCAHHON B Hero. C MOMOIIBIO OMMMCAHHON OKPYKHOCTH PEIaroT-
ra. YroJbHHKA U BIIMCAHHAs B HC- | OKPY)XHOCTH M INIOIAAN K[| ¢ 3aJa4yud O IIOCTPOCHHMM MOPAaBUJILHOIO IECTUYI'OJbHHKA M INPaBUJIBHOI'O 2n -

ro. Ioctpoerne npaBuiIbHBIX | ra U (GOPMYJIBI JUIS MX BBI- | yroIbHUKA, €CIH JIaH IPABUJIBHBINA 71 -yTOJIBHHUK.

MHOTOYTOJIbHHKOB. JlHa IMCIICHUS. @opMyIbl, BEIPAXKAIOIIME CTOPOHY NPABUIBHOTO MHOIOYI'OJBHUKA U PaJHycC

okpyxHocTH. ILommans kpyra. BIIMCAaHHON B HETO OKPYKHOCTU 4epe3 pajuyC OMMCAHHOW OKpYKHOCTHU, UCIOJIb-
3YIOTCS TPU BBIBOJIE (POPMYJI JUTMHBI OKPY>KHOCTH U IUIOLIaau Kpyra. BeiBog omm-
paeTcsi Ha MHTYUTHBHOE IPEJCTaBJICHUE O Tpejesie: MPU HEOrPaHMYCHHOM YBEIH-
YEHUH YHCJIa CTOPOH NMPAaBIIBHOTO MHOTOYTOJIBHHKA, BIIMCAHHOTO B OKPY)KHOCTD,
€ro MepuMeTp CTPEMUTCS K JUTMHE 3TOW OKPYKHOCTH, a IUIOMAAb — K TUIOLIaIu KpPy-
ra, OTpaHMYECHHOTO0 OKPYXHOCTBIO.

4 | IBuzkeHuUsl. Otobpakenue mwiockoctd Ha | Ilo3HaKOMUTH ydamuxcs JIBmXeHue II0CKOCTH BBOAUTCS KaK OTOOpaskeHne INIOCKOCTH Ha cels, coxpa-

ce0s1. [lonATHe TBIKEHHS. C MOHATHEM [BIDKCHHSA M | HSIOIICE PACCTOAHHE MEKIy TOYKaMmu. IIpu paccMOTpeHMH BHIOB IBMKCHHIT QC-
OceBas ¥ LIEHTpAJIbHASI CUM- €ro cBoiicTBaMH, C OC- HOBHOE BHUMAaHHE yJeINseTCs MOCTPOCHHIO 00pa30B TOUEK, MPSIMBIX, OTPE3KOB, Tpe-




MeTpuu. [lapannensHelii me-
penoc. [ToBopot. Hanoxxenust
U IBHKEHUS.

HOBHEIMH BUJIAMU J[BH-
’KEHHH, CO B3aMOOTHO-
[ICHUN HAIOKCHUHA 1
JBIDKCHUU.

YIOJBHUKOB MPU OCEBOM W LEHTPAJbHOM CUMMETpPUSAX, HMapalieIbHOM IEepEeHOCe,
moBopore. Ha addexTHrIX mpumepax MOKa3bIBAaeTCs NMPUMEHEHWE JBIDKEHUHN IMpH
pEIIeHNN TEeOMETPUIECKHX 3a/1a4.

[TonsiTHEe HANTOXKEHUS OTHOCUTCA B JAHHOM KYpCE K YHUCTY OCHOBHBIX MOHSTHUH.
Jloka3eiBaeTcsl, YTO MOHATHS HAJIOKEHUS U JIBUKCHHS SBISTFOTCS] KBUBAJICHTHBIMH:
mo00e HaJOXKEeHHE SIBIIIETCS ABIKEHHEM TUIOCKOCTH B 00paTHO. 3yduenne moxasza-
TEJIBCTBA HE SBISICTCS 005I3aTENIbHBIM, OJTHAKO CIICAYET PACCMOTPETh CBSI3b NIOHATUH
HAJIOKEHUS U JBUKCHUSL.

5 | HayajabHbIe
CBeeHHUA U3
CcTepeoMeTPHH.

IIpenmeT crepeoMeTpuu.
I'eomeTpuueckue Tena u mno-
BEPXHOCTH. MHOTOTpaHHUKH:
Mpu3Ma, apauieNenuie],
nupaMua, GOpPMYIBI ISl BBI-
YyuclIeHus ux 00béMoB. Tena u
MOBEPXHOCTH BPAIICHHUS: 11~
TUHAP, KOHYC, cdepa, map,
(hopMyJIBI JJTIsl BEIYMCIICHHUIA UX
Ionazeil NOBEpXHOCTEN 1
00BEMOB.

Jlath HavyalbHOE MpeI-
CTaBJICHHE O TeJax U I0-
BEPXHOCTSX B POCTPAH-
ctBe. [lo3HakoMuUTh yua-
IIUXCSI C OCHOBHBIMHU
(dbopMynamu I BBIYKC-
JIeHUs IUIoIAAeH 1mo-
BEPXHOCTEW U 00BEMOB
Tenl

PaccMmoTpenre mpocTeWNIMX MHOTOTPAaHHUKOB (NPU3MBI, Mapajuiesieuea,
MUPaMUIBI), a TAKKE TENT U MOBEPXHOCTEH BpamieHusa (MWIMHAPA, KOHyca, Cepsl,
1apa) IpOBOJUTCS HA OCHOBE HATJIATHBIX MPEJCTABICHUH, O3 MPUBICUCHHUS aKCH-
oM ctepeoMeTpur. DOpMYIBI AJIs1 BBIYHCICHUS 00hEMOB YKa3aHHBIX TeJ BHIBOJSTCS
Ha ocHOBe mpuHIUNa KaBanbepu, GopMyIbl A1 BHIYACICHUS IIIOIMIAAeH OOKOBBIX
MOBEPXHOCTEH IMIMHAPA U KOHYCa MOJY4YarOTCs C MOMOIIBIO Pa3BEPTOK ATHX IO-
BEPXHOCTEHU, (hopMyJia Iionaau chepbl MPUBOIUTCS O0e3 000CHOBAHUS.

6 | O0 akcuomax
reoMeTpuu

Becena 00 akcmomax reomer-
pyn.

Hats Oonee riryookoe
HpPE/ICTaBIEHHE O CUCTe-
M€ aKCHUOM IINIAHUMETPUHN
¥ aKCMOMaTHYECKOM Me-
TOJIE.

B nanHO# TeMe paccka3bpIBaeTCsl O Pa3IUYHBIX CHCTEMAX aKCHOM T'€OMETPHH, B
YaCTHOCTH, O PA3THMYHBIX CIIOCO0ax BBEJICHHUS MOHSATHS PaBEHCTBA (QUTYP.

7 | IloBTOpEHHe

KasiengapHo-teMaTnyeckoe IJIaHMPOBAHNE 10 T€OMETPHH

Ne
YpoKa

Ilynkm
yueoH.

Mama

Tema ypoka
Ypoka, Tun
éKII0uasn oKd
cmanoapm P

Inemenmut cooeprrcanus.

Buo kon-
mpoas, ca-
Tpeboeanusn Kk yposnio noozomoexku yua-
Mocmos-
wuxcs .
menvHoll pa-
oomol.

| yemeepmo (18 uacos).

BekTopsl (8 yacos).

76 —

8.09 1 77

Bek- Ypok
TOP. n3yue-
Pasen HUS HO-
BCH- BOTO

IlonsTus BCKTOpA, €TO Ha4YaJia 1 KOH-
Ia, HyJICBOI'O BEKTOpA, JJIMHBI BEKTO-
Ppa, KOJUIMHCAPHBIX, COHAIIPABJICHHBIX
IIPOTHUBOITIOJIOXXHO HAITPABJIICHHBIX U

3namb: TOHATUS BEKTOPA, €T0 Havaua u
KOHIIA, HYJIEBOTO BEKTOPA, AJIMHbI BEK-
TOpa, KOJUTMHEAPHBIX, COHATIPABIICH- 6
HBIX, IPOTHBOIOJIOXKHO HANIPABJIEHHBIX




CTBO MaTepu- | paBHBIX BEKTOPOB. M300pakeHue u U PaBHBIX BEKTOPOB.
BEKTO asna. 0003HaYeHHE BEKTOPOB. Ymems: n300paxkatb 1 0003HaYaTh BEK-
TO- TOPBI; pelIaTh 3a/1a4u 1o TEME.
pOB.
OtknanabiBa- ITpoBepka yCBOEHHS M3YYEHHOTO Ma- | 3Hamb: TIOHATHS BEKTOPA, Er0 Hauaja u
HHE BEKTOpA tepuana. O0y4eHHne OTKIIaIbIBAaHHIO KOHIIa, HyJIEBOI'O BEKTOP4, NJIMHBI BEKTOpa,
OT JaHHOH Kom6u- BEKTOpa OT OJTHOM TOUKH. PEIICHUE KOJUIMHCAPHBIX, COHANIPABJICHHBIX, IIPOTH- TeOPeTqu'
1209 78 TOYKH. HHUPO- . 3a/1ad. BOIIOJIOKHO HAIIPaBJICHHBIX U paBHbIX BCK- CKHHU OIIPOC,
BaHHBII TOPOB. MpOBEpKa
YPOK. Vmems: nzobpaxars u 0003HauaTh BEKTO- | 11\3,
PBbI; OTKJIAAbIBATH BEKTOP OT I[aHHOI‘/'I TOYKMH,
peliaTh 3agav4y 10 TEME.
Cymna 1 [Tonatue cymmbl 1ByX BeKTOpOB. Pac- | 3uams: onpeneneHue CyMMbI TBYX BEK-
Y yx CMOTPEHHE 3aKOHOB CIOXKEHHS JIBYX TOPOB; 3aKOHBI CIIOKEHUS IBYX BEKTO-
BEKTOPOB. Komb6u- Teopetuue-
BEKTOPOB (IIPABHUIIO TPEYTOJLHUKA U pOB (TIpaBUIIO TPEYTOJILHUKA U TIPABHUIIO .
79 — | IlpaBuio Tpe- | HHpO- CKHUI 01poc;
15.09 . | mpaBuio mapasuienorpamma). IToctpo- | mapamienorpamma).
80 | yrosibHUKa U BaHHBIN . MPOBEPKa
HADAILIENO oK €HHE BEKTOpa, PABHOTO CYMME JIBYX Ymems: cTpOUTH BEKTOP; PAaBHBIN CyM- 1\
- 5 L Ypor. BEKTOPOB, C HCIOJIb30BAHUEM MPABUJIA | M€ ABYX BEKTOPOB, HCIIOIB3Ys MpaBUiIa ’
P ' CJIO’KEHUS BEKTOPOB. CJIO)KEHUSI.
Cymma He- [TonsTHE CyMMBI TPEX U OONIEee BEKTO-
CKOJIBKUX BEK- OB. TIOCTPOCHHE BEKTOPA, PABHOTO 3namu: OHATHE CYMMBI TPEX U Ooriee
Kom6u- | P P pa, P ™ p Teopernue-
TOPOB. CyMMe HECKOJIbKHX BEKTOPOB, C UC- BEKTOPOB. .
HUPO- . CKHUIl onpoc;
19,09 81 sanms | TO/Tb30BAHMEM MPABUIIA MHOTOYTOITb- Ymems: cTpOUTH BEKTOP, PABHBINA CyM- HDOBEDKA
oK HuKka. Pemmenue 3amay. Me HECKOJIbKHX BEKTOPOB, UCTIOIb3Ys H{; p
POt IIPaBUJI0O MHOTOYI'OJIbHHKA; PEIIaTh 3a- ’
JIa4d 10 TeMe.
[TonsiTHE pa3HOCTH JBYX BEKTOPOB, Teoperuue-
3namu: onpeieNeHNs Pa3HOCTH ABYX .
MIPOTHUBOMOIOKHBIX BEKTOPOB. [1o- CKHUIl 0onpoc;
BEKTOPOB, TPOTUBOTOJIOKHBIX BEKTO-
Kom0u- | ctpoeHne BeKTOpa, paBHOTO Pa3HOCTH poBepKa
POB; TEOPEMY O Pa3HOCTH JIBYX BEKTO-
Brrunranue HUPO- JIBYX BEKTOpOB. Teopema o pa3HOCTH n\3, camo-
22.09 82 . POB C JI0Ka3aTEIbCTBOM.
BEKTOPOB. BaHHBIM | IBYX BEKTOPOB. PerieHue 3amay. . CTOsITeNTbHAS
Ymemv: cTpOUTH BEKTOP, PaBHBIH pa3-
YPOK. pabora 00y-
HOCTHU JIBYX BEKTOPOB; PEIIaTh 3a7auu
YaFoIIEeTOo
0 TEME.
Xapakrepa.
Kom6u Pa6ora nax ommbkamu. [lonstue 3Hamb: TOHATHE YMHOXECHHS BEKTOpa Teoperie
YMHOXEHNE HHDO YMHOXEHHS BeKTOpa Ha uncyio. CBOK- | Ha YMCIIa; CBOMCTBAa YMHOKEHHUS BEKTO- cxng oLPOC:
26.09 83 | BekTOpa Ha sa IE e | CTBA YMHOXKEHHS BEKTOPA Ha THCIIO. pa Ha ymcIIo. HDOBe KI; ’
YHUCIIO. oK 3akperuieHre U3y4YEeHHOr0 MaTepuaia B | Yuems: CTpOUTh BEKTOP, YMHOKEHHBIN ,u{)s p
YPOK- XOJI€ pELICHUS 3a1a4. Ha YUCJIO; PEIIaTh 3aJa4M 10 TEME. ’
29.09 84 | Ilpumenenue | KomOu- | [I[puMeHeHHE BEKTOPOB K PEHICHUIO 3Hamu: ONpeiCIICHNs] CIIOKCHUS U BbI- | T€OpeTHYeCcKH




BEKTOPOB K HUPO- reOMEeTPUUYECKUX 3a7a4 Ha KOHKPET- YUTAHUS BEKTOPOB, YMHOXKEHHS BEKTO- | OMPOC; MPOBEY]
PELICHUIO 3a- | BaHHBIM | HBIX IIpUMEpax. COBEPIICHCTBOBAHUE pa Ha YKCII0; CBOMCTBA ACHCTBUN HAJl Ka 21\3, camo-
Jau. YPOK. HABBIKOB BBIIIOJIHEHUS JEUCTBHI HaJ BEKTOPaMH. CTOSATEIbHAs
BEKTOPAMH. Ymems: mpuMeHSTH BEKTOPHI K perie- pabota 00y4a
HUIO TEOMETPUUYECKUX 33/1a4; BBINOJ- IOLIETO XapaK-
HSTh JICUCTBUS HAJ] BEKTOPAMHU. Tepa.
N 3Hamy: NOHATHE CPEAHEN JIMHUY Tpa-
Komb6u- | [lonstue cpenneit TMHUM TPaneIH. .
Cpennsis nu- . IEeUU; TEOPEMY O CpEIHEN JINHUU
HUPO- Teopema o cpeaHeil TMHUYU Tpaney. . [TpoBepka
3.10 8 85 | Hus Tpare- . Tpamnenuu ¢ 0Ka3aTeIbCTBOM; CBOM-
BaHHbIM | Pemenue 3aia4 Ha UCIIOJIb30BAHUE . a\3.
1070708 . . CTBa CpEIHEH TUHUY TPATICIIHH.
YPOK. CBOMCTB cpe/iHel JIMHUU TPAIelUH.
Ymemps: pemats 3a1aun o Teme.
—_— — Metoa koopaunar (10 yacoB).
Pasnoxxenue JlemMa 0 KOJIJTMHEAPHBIX BEKTOPAX. 3namob: 1eMMy O KOJUTMHEAPHBIX BEKTO-
BEKTOpA 110 Kombu Jloka3aTesbCTBO TEOPEMBI O Pa3IoKe- | pax U TEOPEMY O Pa3I0KEHUHU BEKTOpPa Teoberie
JIBYM HEKOJI- HUU BEKTOpA MO JBYM JTAHHBIM HEKOJ- | MO IByM HEKOJUTMHEAPHBIM BEKTOPaM C p
HUPO- CKHUH OTpOoc;
6.10 9 86 | nruHEApHBIM sapmeii | "AHEAPHBIM BEKTOpaM. Pemenue 3amau | mokazareiabCTBAMU. HDOBEDKA
BEKTOpaM. oK Ha IPUMEHEHHUE TEOPEMBI O Pa3JIoxKe- Ymemnw: pemats 3a1aun o Teme. Il{; p
YPOK. HUU BEKTOPA IO JIBYM HEKOJTMHEAp- '
HBIM BEKTOpaMm.
JlexapToBbI [Tonsitue koopauHat BekTopa. [IpaBu- | 3nams: NOHATHE KOOPAMHAT BEKTODA; TeopeTie
KOOPJUHATHI Kom6u- | @ NEHCTBUI HaJl BEKTOpaMU C 33JlaH- | MIpaBWJIa ACMCTBUIA HaJl BEKTOPAMHU C cxng OIIDOC:
HAa TJIOCKOCTH. HBIMH KOOpJIMHATaMH. pelIeHne Ipo- 3aJJaHHBIMHA KOOPIMHATAMH. poc;
HUPO- " IIpOBEpKa
10.10 10 87 | Koopaunatsl ., | cTelmMX 3a1a4 METOI0M KOOPAMHAT. Ymemuw: pemats 3anaun no teme.
BaHHBIN 1\3, caMo-
touku. Koop-
YPOK. CTOsATEIbHAs
JTUHATHI BEK-
pabota
TOpa.
CBs3p MeXy CoBepIilieHCTBOBaHHME HABBIKOB pellie-
xoopauHaTta- | KoMOu- | Hud 3amau MeTooM koopauHat. [Tons- 3tamp: IOHATHE PajINyC-BEKTOPA; TEOPEMY Teoperuye-
0 KOOpAUHATEC BEKTOpA C JOKA3aTCIILCTBOM; o .
MU BEKTOpa U | HUPO- THE pagnyc-BekTopa. Teopema o Koop- CKHUH OIIpoc;
13.10 11 88 . (bopMyIty [UIst BRIYHCIICHHUS] KOOPIHHATHI
KOOpJIMHATAa- | BaHHBIM | TUHATE BEKTOpa IO €r0 Hadaly ¥ KOH- MpOBEpKa
BEKTOpa I10 €T0 Ha4aJly U KOHITY. \
MH CTO Hadaza | ypoK. ay. Ymemp: pemate 3a1aun no Teme. AN3.
U KOHIIA.
ITpocreitmne CoBepIilieHCTBOBaHHME HABBIKOB pellie-
3aJa4u B KO- KomOu- HHUA 3aJa4 METOJJOM KOOpAWHAT. Ko- Suamv: (bopMyny JUIS. BBIYUCIIEHUS KOOD- TeopeTI/Iqe-
14.10 12 gg | OpAmMHaTax. HUPO- OpIMHATHI CEPEMHBI OTPE3KA. JIMHATBI CepeIMHbI OTPE3Ka C J0Ka3areiab- | CKUH OIPOC;
' Koopaunatsl | BaHHBIN CTBOM. MpoBepKa
CGpGI[I/IHBI OT- ypOK, Yuemn: peuiaTh 3aga4u 110 TCME. H\3~
pe3Ka.
- CoBepIIeHCTBOBAaHUE HABBIKOB PEIICHHUS 3namoe: GOpMYIBI 1719 BEIUUCICHUS JTTHHBI Teopetrnue-
1710 | 13 | 86— | POPMYIAPAC- | ko6 P p (opmyI 1 . P

3a/1ad METOJIOM KoopauHat. DopmMyia

BEKTOPA U PACCTOSHUS MEXTY TOUKAMHU C

CKHUH 0O1poc;




89 CTOSAHHS MCIK- HHUPO- pacCTodHuA MCKAY ABYMA TOYKaAMMU. J0Ka3aTcjIbCTBaAMU. IMPpOBCPKa ,Z[\3,
- OopMyJia JJIMHBI BEKTOpA. Mmembsb: p€IIaTh 3a4a4M I10 TCMC. CaMOCTOA-
Iy ABYMs TOY- | BaHHBIU ®opmy p V. p
KaMH TUIOCKO- | YPOK. TCabHast pa-
cru. [Inuna 0ota
BEKTOpA.
[Ipocreiimme | Kombu- | CoBepllieHCTBOBaHNE HABBIKOB pelie- | 3namb: NOHATHE KOOPAWHAT BEKTOPA; Ipa-
3aJa44 B KO- HHUPO- HHUS 33/1a4 B KoopiuHaTax. [lonsitue BHJIA JICHCTBUI HaJl BEKTOPAMH C 3a[aHHbI- Teoperuue-
OpAHHAaTax. BaHHbIM | YpAaBHEHUS JIMHUU HA IUIOCKOCTH. Pe- MU KOOPMHATAMH; (POPMYJIbI UL HAXOK- CKHii 0I1poc;
2010 | 14 86 — | YpaBuenue YPOK. IIEHHUE 3a/1a9 METOIOM KOOPJMHAT. JICHIT KOOPIUHAT BEKTOPA, KOOPAMHAT CC= | gy poryieq
. CAHUHbI OTPE3Ka, AJITMHBI BEKTOpPA I10 €I0
90 JIMHUU Ha p p p I[\g’ caMo-
KOOPJAMHATAM, PACCTOSHUS MEXAY ABYMsI
IJIOCKOCTH. . CTOATEIIbHASA
TOYKaMU; IIOHATUE YPAaBHCHUA JIMHHUU Ha
IUIOCKOCTH. YMemb: peniaTh 3a1a4i METO- pabora.
JIOM KOOPJIMHAT.
P
YpaBHenue KomoOu- | Pabora nan ommOkamu. BeiBon ypasHenus | 3uambs: BIBOJ YPaBHEHHS OKPYXHOCTH. | Teoperude-
24.10 15 91 OKPY’KHOCTH. HHUPO- OKpYXHOCTH. [IpuMeHEeHHE ypaBHCHHA Ymems: pemiate 3agaun o Teme. CKHMH Ompoc;
YPOK. 1\3.
YpaBHeHue Kom6u- | BeiBoa ypaBHenus npsimoid. [lpumene- | 3nams: BbIBOI ypaBHEHUS MPSIMOM. Teoperuue-
2710 16 92 IPAMOH. HHUPO- HHE€ ypaBHEHUS NIPSAMON NpU penieHuu | Ymems: pemars 3a1a4u 10 TEME. CKHI1 OIpoC;
' BaHHBIA | 3a/1a4. MpOBEpPKa
YPOK. 1\3.
Hcnons3osa- Ypok Cucremaru3zauus 3HaHUM, YMEHUN U 3Hamv: IOHATHE KOOPMHAT BEKTOPA; Ipa-
HHUE ypaBHE- IIOBTO- HAaBBIKOB II0 TEME. BHUJIA JSHCTBUM HaJI BCKTOpaMu C 3a/1aHHbI-
211 17 90 — | HUSA OKPYXKHO- | PEHHS MU KOOpAWHATaMH;, (DOPMYIIBI JIJTsl HAXO0XK- IIpoBepka
. 92 CTH 1 TpsAMOi 0606- JICHUS] KOOPAMHAT CEPEANHBI OTPE3KA, JJIH- a1\3.
TpH PEIICHAN | MEHHS HbI BEKTOPA 10 €70 KOOPAUHATAM, PACCTOsI-
327139 SHAHMI HUA MCKAY ABYMA TOYKaMH; YPABHCHUA
R'ﬂ - p - Wi v = OKPY>KHOCTH U NIPSIMOIA.
OHmponbHan paboma POBEpKa 3HAHMH, YMEHUH M HABBIKOB | v\ 00 beriiats 3ajiaun METOIOM KOODIIH-
1411 | 18 86 — | M I no meme «Bekmo- | 1o Teme. Har. KonTpomns-
' 92 | pvr. Memoo koopou- Has pabora.
Hamy.
Il uemeepmo (14 uacos).
— — CooTHOIIIEHHE MEeKIY CTOPOHAMU H YIJIaMu TpeyrojbHuka. CkajJsipHoe npou3seaeHue BeKTopoB (13 yacoB).
Cunyc, xocu- | Usyde- | po5i0y Haj omrOkamu. [ToHsITHE CH- 3namb: IOHATHE CUHYCA, KOCUHYCA,
HYC, TAHT€HC, | HUE HO- : TaHI€HCA U KOTAHT'€HCa JJIsl YTJI0B OT
93 | Y& ’ HyCa, KOCHHYCa, TAHI'€HCA U KOTAHI€H- . i AL YT
17.11 19 g4 | KOTaHreHe yr- | Boro ca s yroos ot 0° 10 180° . OcHos 0° no 180°; ocHOBHOE TPUTOHOMETPU-
0 . -
noB ot 0° o Marepu- yr YECKOE TOXKIECTBO C JI0KA3aTEIILCTBOM.
0 HOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
180°. auna. Ymems: pemars 3a1auu 110 TEME. ~
7
2111 | 20 94 | ®opmynsl, Kombu- | @opmyibl, CBA3BIBAIOIINE CHHYC, KO- | 3Hamb: GOpPMYIIbI, CBA3BIBAIOIINE CH- Teopernue-




CBSI3bIBAIOIUE | HUPO- CHHYC, TAHI€HC, KOTAHI'€HC OJJHOTO U HYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC OJ- | CKUH OIpoc;
CHHYC, KOCH- | BaHHBII | TOrO ke yriia. QopmMysbl IPUBEACHUSA. | HOTO M TOTO e yria; (opMyJybl IpUBE- | MPOBEPKa
HYC, TAHT€HC, | YPOK. JCHHUS. n\3.
KOTaHI'€HC OJI- Ymemuw: pemats 3anaun no teme.
HOTO U TOTO
ke yria.
3name: TOHSTHE CHHYCA, KOCHHYCA, TaH-
réHca M KOTaHreHca ajid yrioB OT 0o a0 TeopeTI/Iqe-
(DopMy_]'[H mist | Komou- 180°; ocHoBHOE TPUT'OHOMETPUUYCCKOC CKUH OIIpoc;
2411 21 93 — | BeIUMCIICHUSA HUPO- @DopMyJIbl 1)1 BBIYUCIECHUS KOOPAU- TOXIECTBO; OPMYIIBI, CBA3BIBAIOLINE CH- | poBepKa
95 | koopauHar BaHHBIN | HAT TOYKH. HYC, KOCHHYC, TAHTCHC, KOTAHI'CHC OIIHOTO | 1\3- camo-
TOUKH. YPOK. 1 TOTO K€ yria; GopMyIbl MPUBEACHNUS; CTOSTENbHAS
(hOpMyJIBI JTSl BHIYUCIICHUS KOOPAMHAT
TOYKH. pa60Ta
Ymeme: peIaTh 3aga4M 1o TEME.
Teopema o Kombu- | Pabora nHag ommbkamu. Teopema o 3nams: TEOPEMY O IIJIOLIAAN TPEYTOb-
112 29 g | TVIOWAMH Tpe- | HUPO- IUTOIIAIM TPEYTOJbHUKA, €€ IPUMEHE- | HUKA C JOKa3aTelbCTBOM. ITpoBepka
YrOJIbHUKA. BaHHBIM | HUE IPU PELLIEHUU 3ajau. Ymempw: pemats 3anaun no teme. n\3.
YPOK.
Teopemsl cu- | Kom6u- | Teopembl CHHYCOB U KOCUHYCOB, X 3namb: TEOPEMBI CHHYCOB M KOCHHYCOB TeopeTmic-
g7 _ | HYCOB H KOCH- | HHPO- IIPUMEHEHHE IIPY PEIICHUN 3aJa4. 3a- | C JOKa3aTeJIbCTBAMH. cxuii ompoc:
5.12 23 gg | HYCOB. BaHHBIA | KpEIJIEHHWE TEOPEMBI O IUIOIIAIA Tpe- Ymemy: pemats 3a1aun o Teme. HpoBepKa ’
YPOK. YTOJIbHHKA U COBEPLIEHCTBOBAHUE €€ .
MIPUMEHEHHUS TP PEIICHUH 3aJ1ad.
Pemenue tpe- | KomOu- | Teopema o miiomaau napanienorpaM- | 3nams: TEOpEMBbl CHHYCOB U KOCUHYCOB; | TeopeTnue-
YTOJIbHUKOB. HUPO- Ma (B yueOHuKe HeT). Pemienue 3a1au | BBIBOJ (DOPMYIIBI SISl BEIUMCIICHUS CKHI OITpoC;
812 24 99 BaHHBIM | Ha UCIOJIb30BAaHUE TEOPEM CUHYCOB U | IJIOLIAAM Napaljiesiorpamma. IIPOBEpKa
YPOK. KOCHHYCOB. Ymemsw: pemats 3anaun no teme. 1\3; camo-
CTOSATENbHAS
pabora
Pemenue tpe- | KomOu- | Pabora Haj ommOkamu. 3aauu Ha 3namb: TEOPEMBI CUHYCOB M KOCHHYCOB;
YTOJIBHUKOB.. | HUPO- pelIeHre TPeyroJIbHUKOB. MeToIblI dbopMyIy ISl BBIYUCIIEHUS TUIoLIaen Teopetuue-
1212 | 25 99 — BaHHBI | U3MEPUTENBHBIX PA0OT HA MECTHOCTU. | TPEYroJbHHUKA U TMapaljiesorpamMma; CKHUH OIIpoc;
100 YPOK. METO/BI H3MEPUTEIBHBIX PadOT Ha poBepKa
MECTHOCTH. a\3.
Ymemo: pematp 3aauu o TeMe.
101 Yroa mexnay Kom6u- | [lonaTue yria Mexny BEKTOPaMHU. 3namb: TOHATHE yIIla MEXy BEKTOpa- TGOE)CTI/I‘-IC-
1512 | 26 ~" | BEKTOpamu, HUPO- CkansipHoe MPOU3BEJCHNE BEKTOPOB U | MH; ONPEAEICHNE CKAJIIPHOTO POU3- CKHUI1 01poc;
10p | cKanspHoe BaHHBIM | €ro NpUMEHEHUE NIPU PELLIEHUH 331a4. | BEJECHUS BEKTOPOB. IIPOBEpKa 10
IpOU3BEIe- YPOK. Ymemy: pematp 3aauu o TeMe. n\3.




HUE.
Teopernue-
CxansipHoe Kom06u- 3Hamob: TEOpEMY O CKaJIIPHOM MPOU3- CKHMH Ompoc;
Teopema 0 CKJIIpPHOM MPOU3BENCHUN
1912 | 27 103 | POM3BENCHAE | HMPO- JIBYX BEKTOPOB B KOOPMHATAX H €& BEJICHUM JIBYX BEKTOPOB B KOOpJMHATaX | IpOBEpKa
B KOOp/MHa- BaHHBIA | L C JIOKa3aTeIbCTBOM. 1\3; camo-
Tax. YPOK. Ymemuw: pemats 3anaun no teme. CTOSATEIbHAs
pabora
CaoiicTBa Kom6u- | Pabora Hax ommbOkamu. CBoicTBa 3Hamy’ TEOpEMY O CKAJIIPHOM IIPOU3- Teoperute-
CKaJISIPHOTO HUPO- CKaJISIPHOTO TIPOU3BECHUS BEKTOPOB. | BEJCHHUH JIBYX BEKTOPOB B KOOPIMHATAX . )
22.12 28 104 | mpousBencHus | BaHHBIA | Pernenue 3aa4 Ha MPUMEHEHUE CKa- C JI0Ka3aTeIbCTBOM; CBOMCTBA CKaJISIP- S;ﬁﬁe%izoc’
BEKTOPOB. YPOK. JISIPHOTO MIPOU3BE/ICHUS B KOOPAMHA- HOTO MPOU3BEACHHS BEKTOPOB. 1.
Tax. Ymempw: pemats 3a1aun o TeEMe.
[Tpumenenue | Ypok 3akpernieHre 3HaHul NpH pereHuH 3namu: onpeneneHne ckausipHoro npo- | Teopernde-
CKaJIIPHOT'O 3aKpen- | 3ajad. U3BEJICHUSI BEKTOPOB; TEOPEMY O CKa- CKHUI 01poc;
101 | npousBeneHus | JEHUS JISIPHOM TIPOU3BEJICHUH JIBYX BEKTOPOB | IpPOBEpKa
2512 | 29 — | BEKTOpPOB K U3Y4EH- B KOOpJIMHATAX C JI0KA3aTelIbCTBOM; 1\3; camo-
104 | pemenuto 3a- | HOTO. CBOIICTBA CKAJIIPHOTO MPOU3BEICHHUS CTOsATENbHAs
nad. BEKTOPOB. pabora
Ymempw: pemarts 3a1aun o Teme.
Pemenue 3a- Ypok 3akpernieHue 1 MpoBepKa 3HAHUN 3name: onpeeneHne CKaIIpHOTO MPOU3- Teopernue-
J1aq 110 TEME MOBTO- ydamuxcs. [Toaroroska k KOHTpOIIb- BCJICHHS BEKTOPOB; TCOPEMY O CKISIPHOM | CKUH OIIPOC;
«CooTHole- | peHMsI U | HOM pabore. HPOU3BCNICHUN JIBYX BEKTOPOB B KOOPIIMHA- | npoBepka
2512 30 96 — HIE MEKIy 0606- Tax vc JIOKa3aTeIILCTBOM M €€ CBOMCTBA, 3.
104 | croporn | wer crobems canapuor syt vt
YITaMH Tpe- Teope;wm CHHYyCa M KOCHHYCA. ’
YroJbHHUKA» Ymeme: peiaTh 3aga4u 110 TEMC.
Konumponvnas paboma [IpoBepka 3HaHW, YMEHHI, HABBIKOB | 3Hamb: TEOPETUUECKUNA MaTepHal Mo KoHntpos-
Ne 2 no meme «Coom- 10 TEME. W3Y4YEHHOH TEME. Has pabora.
Houwienue mexicoy cmo- Ymems: pemats 3anaun no teme.
26.12 31 93 — | ponamu u yznamu mpe-
104 | yeonvnuxa. Cranapnoe
npouseedeHue 6eKmo-
poé».
— — JITMHA OKPYKHOCTH M IJI0IAAbL Kpyra (12 yacos).
TpaBuTbHbIC Ypox Pabora Hazg ommbOkamu. [loBropenue 3namb: NOHATHE IPABUILHOTO MHOI'O-
1201 | 32 105 | mHoroyrom- u3yde- | paHee M3Y4EHHOIO MaTepuaja O CyMMe yl"OJ.'II)HI/IKa U CBSI3aHHBIE C HUM TOHSI-
— HUS HO- | YIVIOB BBIYKJIOTO MHOTOYTrOIbHUKA, TUS; BBIBOJ (DOPMYJIBI AJIS1 BBIYMCIICHUS "
BOTO CBOMCTBE OMCCEKTPUCHI YIJIa, TEOPEMBI | yIiia MPaBUIBHOTO 7 —yTOJIbHUKA.




MaTepu- | 00 OKPYKHOCTH, OIIMCAaHHON OKOJIO Ymemuw: pemats 3anaun no teme.
asna. TpeyronbHuka. @opmMupoBanue MoHs-
THUS IPABWJIBHOTO MHOTOYT'OJIBHUKA U
CBSI3aHHBIX C HUM NOHATHIA. BeIBOJ
(GbopMyIIbl ISl BBIYMCIIEHUS YyIiia Ipa-
BUJIBHOTO 71 — YTOJIbHUKA.
111 yemsepms (21 uacos).
Brucannsie 1 | KomOu- | [loBropenue panee u3yuyeHHbIX OHA- | 3Hamb: TEOPEMBI 00 OKPYKHOCTSIX:
106 | OmHcaHHbie HUpO- TUH, CBSI3aHHBIX C TeMON. DopMyIIn- ONMCAHHOHN OKOJIO NpaBUIIHOTO MHO- Teo;v)emqe-
1601 | 33 ~ | OKpYXHOCTH BAHHBIA | POBAHUE M J10KA3ATENLCTBA TEOPEM 00 rOYro/bHUKa 1 BIMCAHHOH B PaBWIb- | CKHH OMPOC;
107 | MPaBWJILHOIO | YOK. OKPY>KHOCTSIX0 OINMCAaHHOM OKOJIO Ipa- | HbI MHOTOYI'OJIbHUK, C I0Ka3aTElb- IIPOBEpKa
MHOT'OYTOJIb- BUJILHOTO MHOT'OYT'OJIbHUKA U BIIMCAH- | CTBaMHU. \3.
HUKA. HOM B IPaBUJIbHBI MHOTOYTOJIBHHUK. Ymempw: pemats 3anaun o TeMe.
@opmynet it | Kom6u- | BeiBog hopmyi, cBsi3pIBalONNX pagu- | 3Hams: BBIBOA (opMyI, cBs3bIBaromuX | Teopermue-
IIPABWJIBHOTO | HUPO- YCBI BIIMCAaHHOW U ONMCAHHOM OKPYXK- | paJAMyChl BIUCAHHON U ONMCAHHON CKHUI OIIpOC;
19.01 34 108 | MHOTOYTOJb- | BaHHBIH | HOCTEH CO CTOPOHOU MPABHIBLHOTO OKPY>KHOCTEH CO CTOPOHOM MPABUIILHO- | MPOBEPKA
HUKA. YPOK. MHOIOYyrojpHUKa. Pemenne 3agau. IO MHOTOYTI'OJIbHUKA. a\3.
Ymempw: pemats 3anaun no teme.
[Toctpoenne Kombu- | Crioco6sl NOCTpOEHUS TPAaBUIIbHBIX 3namu: criocoObl MOCTPOEHUS MpaBUiIb- | TeopeTnde-
NPaBWIbHBIX | HUPO- MHOT'OYr'OJIbHUKOB. Perienne 3ajja4 Ha | HbIX MHOTOYT'OJIbHUKOB; (POPMYJIBI JUIsl | CKUH OIpOC;
MHOTOYTOJIb- | BAaHHBIM | UCMOJIb30BaHUE (POPMYIT AJISt BBIYHC- BBIUMCJICHMS IUIOIAAH TPAaBUIIBHOTO IIPOBEpKa
HUKOB. Dop- | ypoK. JICHUS TJIOMIAN TIPABHIBHOTO MHOTO- | MHOTOYTOJIbHHKA, €r0 CTOPOHBI U paiu- | 1\3.
23.01 | 35 109 | myssl. YTOJIbHHKA, €r0 CTOPOHBI U PAANYCOB | YCOB BIIMCAHHOMN M OIIMCAHHON OKPYXK-
BIIMCAHHOW U ONHCAHHON OKPY>KHO- HOCTEH; (hOpMYITy, BEIPAKAIOIIYIO
creil. @opMmyiia, BeIpakaromas Iio- IUIOLIA/Ib TPEYTOJIbHUKA Yepe3 IEPHU-
[a/1b TPEYroJIbHUKA Yepe3 NEPUMETP U | METP U pajinyC BIMCAHHON OKPYKHO-
paanyc BOMCAHHON OKPY>KHOCTH CTH. Ymems: pemaTh 3aa4u 10 TEME.
Teopernue-
Pemenue 3a- >
Komo6u- i . CKHUI O1poc;
105 | mau mo Teme . 3namb: BECh TEOPETUUECKUN MaTEpUa
2601 | 36 _ | Ipasumbrbie HUPO- 3akperieHue 3HaHUi 110 TeMe Ipu 1O TAHHOH TeMe. np(.)BepKa
BaHHBII | pEIIEHUU 3a]ad. i n\3; camo-
109 | mHOTOYTOJB- Ymemuw: pemats 3anaun no teme.
UKDy, YPOK. CTOsATENbHAs
paora.
[nuna Kom6u- | Pabora nax ommOkamu. Beion dop- 3namo: BIBOJ (GOPMYIIBI, BEIpAXKaIO- Teopernue-
OKpPYXKHOCTH, | HUPO- MYJIbI, BEIPAKAIOILEH UIMHY OKPYKHO- | IIeH JUIMHY OKPYKHOCTHU 4yepes e€ pa- CKHM OITpOC;
3001 | 37 110 | tMca0 T, AH- BaHHBI | CTH uepe3 e€ paauyc, U GOpMyIIbl Ui | AMYC, U GOPMYJIBI ISl BBIYUCIICHUS IIPOBEPKa
Ha 1yTu YPOK. BBIYHCIICHUS JJIMHBI YTH C 3aJaHHOM | JUIMHBI 1yTH OKPYKHOCTH C 33JaHHON \3.
OKPYKHOCTH. rpaaycHoil mepoii. Pemenue 3anay. rpajyCHOU MEPOU.

Ymems: pemiate 3agaun o Teme.
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Pemenue 3a- Ypok Pemenue 3amau Ha BEIYKMCIICHUE UTMHBI | 3Hamb: HOpMYITy, BRIpaXaroulyro ;- | Teopernye-
J1a4 10 TeMe 3aKpen- | OKPY>KHOCTHU U €€ AYTH. HY OKpPYKHOCTH uepes3 e€ paauyc; pop- | ckuit onpoc;
202 38 110 «dnuna JICHUS MYJy JUIsl BBIYUCIICHUS AJIMHBI TyTH MpoBepKa
OKPYKHOCTW». | U3y4EH- OKPYXHOCTH C 3aIaHHOM I'palyCHOU n\3; camo-
HOTO. MEpoi. CTOSATEIbHAs
Ymempw: pemats 3aaun o Teme. pabora
[Tnomans kpy- | Kom6u- | Pabora Han ommbkamu. BeiBox dop- 3namu: BeIBOJ (hOPMYJIBI TUIOIIAAH KpY- | Teopernue-
6.02 39 111 | ™ HUPO- MyJIbI TUIOIIAU KpyTa U €€ MpuMeHe- | Ta. CKHI1 O1poc;
BaHHBII | HUE IPU PElICHUU 3aau. Ymemsw: pemats 3aaun no Teme. MpoBepKa
YPOK. 1\3.
Cexrop, cer- KomOu- | Ilonarue KpyroBoro ceKTopa ¥ KpyroBoro | 3namo: HOHATHE KPYTOBOIO CEKTOp au Kpy- | Teopernue-
ment. [L1o- HHPO- cermeHTa. BeiBox hopMyn Ttomaay Kpy- | TOBOTO CETMEHTa; BEIBO (OPMYJ IUIOMAAA | CKUM ompoc;
9.02 40 112 | wagp CeKTopa | BaHHBI{ | TOBOTO CEKTOPA H KPYTOBOIO CETMEHTA M | KPYTOBOI'O CEKTOPA M KPYTOBOTO CErMCHTA. | poBepka
¥ KPYTOBOTO YPOK. HUX MMPUMEHEHUE NP PELLICHUH 3a]1a4. Ymems: pemiats 3agauu 1o Teme. .
CErMEHTA.
Pemenue 3a- Ypoxk 3akperieHHe 3HaHUI 10 U3yYEHHON TeMe Teopernue-
110 | #a1mo Teme 3aKper- | M IPUMEHEHHE (OPMYIT JUTHHEI OKPYIKHO- iﬁfgg gf;il\xg] igg?;;og%iﬁl;ggﬁ; o CKHI 0mpoc;
13.02 | 41 = | Hunma JICHHA D a1 KpyTa, IUIOMaIH Kp’yr0130ro CeKTopa HpoBepKa
L | ommecs | e | DL T oMot v b oo
TITOMAzb Kpy- | HOTO. | Yuems: pelars 3a4a4u 10 TEME. CTOSATENBHAS
ray. pabota
Pemenne 3a- Ypok Pa6Gora Han ommbkamu. CucreMarusa- | 3Hams: GOpMyITy JUIS BEIYUCICHHS YTiIa
Jad o TeMe 3aKpen- | UM TEOPETUYECKUX 3HAHUM 110 TEME IPABUIILHOTO 71 —yTOJIbHUKA; TEOPEMBI 00
«MHoro- JIeHus «IIPaBWJIbHBIE MHOTOYTOJIbHUKU». OKPY/KHOCTSIX: OMHCAHHOH OKOJIO TIpaBIIb-
YTOIBHUKI. U3yYuEH- HOro MH?FOYFOHBHHK& " BIMCAaHHOU B IIpa-
HOTO. BWJIBHBIM MHOT'OYT'OJIBHUK] q)Opl}’JYJ]LI, CBi- TeOpeTI/ILIe-
313113a}0mne pazuzl}:cm BHI/IC&HH(?'I/I " OoInMcaH- CKI/Iﬁ OHPOC;
105 HO# OKPY)KHOCTEH CO CTOPOHOM MPaBHITb-
16.02 42 — HOTO MHOTOYTOJIbHHKA; (POPMYJIBI TSI BbI- NpoBepia
109 YHUCIECHU IJI0IIAU IIPABUIBHOIO MHOI'O- 'H\3; camo-
YIOJIBHUKA, €r0 CTOPOHBI U PaInyCOB BIIU- CTOSATENBHAS
CaHHOM 1 OMHMCAHHOM OKPYXKHOCTEH; (Bop- pabora
MYIJ1Yy, BBIPpAXAOIIYIO0 IJIOM[AAb TPCYTOJib-
HUKa 4epe3 NEPUMETP U PANyC BIMCAHHOU
OKPYKHOCTHU. ¥ mMemb: peiath 3a1a4u 10
TeMe.
Konmponvnas pavoma IIpoBepka 3HaHUI YMEHHUI, HABBIKOB 3namy: Bech TeopeTnueckuil matepuan | Konrpois-
105 | M 3 no meme «Mmnozo- 110 TEME. 10 JAHHOH TEME. Has pabora.
20.02 43 — | yeonvnuku. /[nuna Ymemy: pemats 3aaun o Teme.
112 | oxpystcnocmu u nio-

uiaosb Kpy2an.
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JBu:kenus (8 yacos).

105 OtoOpakenue | Ypok Pa6ora nax ommbOkamu. [lonstue 3Hamob: TOHATUS OTOOPAKEHHUS TLTOCKO-
2702 | a4 _ | INIOCKOCTH HAa | HOBOIO | OTOOpaXXEHMsI INIOCKOCTH Ha ceOst 1 CTH Ha ce0s U ABIKEHHA.
112 ce0s. [lonstue | matepu- | aBmxenust. OceBas U LEHTpaIbHas Ymems: pemiate npocrenime 3aga4u
JIBUKCHUSI. asna. CUMMETpPHUSL. 0 TEME.
[Ipumepsr Kombu- | CoiicTBa JBM)XEHUI, OCEBOM U 1IeH- | 3Hamb: CBOWCTBA IBUKEHUH, oceBoi 1 | Teoperuue-
113 | nBwkeHUl HHUPO- TPaJbHOU CUMMETPHUHU. 3aKpEIICHUE LEHTPAIBHON CUMMETPHIA. CKHMH 0Ompoc;
2.03 45 — | uryp. Hamo- | BanHbIli | 3HaHUWU npH pemeHnn 3a1ad. Hanoxe- | Ymems: pemars npocreiimme 3a1a4u IIpOBEpKa
114 | xeHus v 1BU- | YPOK. HUS U OBIKEHUSL. 10 TEME. m\3.
KCHUS.
[Tapannens- Kom6u- | [loHsTHE napaiienbHOro nepeHoca. 3nams: noHaTue napasiensHoro nepe- | Teopernye-
114 | ubIil IEpEHOC. | HUPO- Jloka3arenbCTBO TOrO, UTO MAPAIIIENb- | HOCA; JOKA3aTENbCTBO TOTO, YTO Mapaji- | CKUW OIpocC;
2.03 46 — | CpolicTBa ma- | BaHHBIM | HBII MEPEHOC €CTh IBUXKEHHE. Pere- JICNIbHBIN MIEPEHOC eCTh IBUYKEHUE. MpoOBEpKa
115" paUIEILHOTO | YPOK. HHUE 3a/1a4 C UCIIOJIb30BAaHUEM Tapai- Ymemy: pemats npocreiue 3agaun \3.
nepeHoca. JIEIIBHOTO TIEPEHOCA. 0 TeME.
Pewenue 3a- . Teopernyue-
{8 Ha - VYpoxk 3nams: noHATHE MapajiebHOro nepe- | - o1poc:
3aKper- HOCA; YTO MapauIeNbHBIN ePeHOC eCTh
6.03 47 116 | MeHenue MM Pemenue 3anay ¢ ncnosib30BaHUEM - IIpOBEpKa
CBOWCTB Ma- napajieIbHOTO MEePEeHoca. i . 1\3; camo-
PAIIEITHHOTO U3Y4EH- Ymemy: pematp npocreiiiime 3agauu N
HOTO. 0 TEME.
nepeHoca. paora.
[ToBopor. KomOu- | PaGota nax ommbkamu. [Tonsitue mo- | 3uams: MOHATHE TTOBOPOTA; MPaBUIIA Teoperunue-
CaolicTBa 0- | HUPO- BopoTa. [locTpoeHne reoMeTpuYeckux | MOCTPOSHUS F€OMETPHUECKUX (PUTYp € | CKUH OIpoc;
BOpOTA. BaHHBIM | (Uryp C UCIIOJIb30BaHUEM MTOBOPOTA. MCII0JIb30BaHUEM TIOBOPOTA; J0Ka3a- IIpOBEpKa
9.03 48 116 YPOK. Jloka3aTesnbCTBO TOTrO, YTO IIOBOPOT TEIbCTBO TOTO, YTO MOBOPOT €CTh JBH- | 11\3.
€CTb JIBUYKEHUE. KEHHE.
Ymemuw: pemats npocreiinme 3axaun
10 TEME.
[Tousitie o Kom6u- | IlonsTne romoreTnn. 3akperieHue Teope- | 3namo: TOHATHUS MapaieNnbHoro neperoca | Teopernye-
TOMOTETHUH. HHUPO- TUYCCKUX 3HAHUU I10 U3YyHYaCMOH TEME. 1 ITOBOPOTA,; IpaBujia NIOCTPOCHUA r€OMET- CKUU OIIPOC;
Penienue 3a- BaHHBLIN COBepI.HCHCTBOBaHI/Ie HAaBBIKOB pCIICHUSA pHUYCCKUX (1)I/Il"yp C UCIIOJIb30OBAHHUEM IIa- MpoOBEpKa
1303 49 117 J1a4 110 TeEMe YPOK. 3aaa4 Ha IOCTPOCHUEC C UCTIOJIb30BAHUEM pajlICJIbHOTO IEPCHOCA I:I IMOBOpOTA. 21\3; caMo-
«[Tapamrens- [apauIeIbHOTO MePeHOCa U OBOPOTA. Vmemp: pemats npocTteiiime 3a1a4qn 1mo CTOSTEIThHAS
HBII MTepeHoc reme. pabota
U TIOBOPOTY.
116 Pewenue 3a- Ypok Pabora Hax omH6KaMP£. 3aerHHeHI/ICV 3nams: TOHATHS JBIKCHHS, OCEBOU U TGOE)CTI/I‘-IC-
16.03 | 50 ~ | may no teme 3aKpern- | TEeOPEeTUYECKHX 3HaHUH MO U3y4aeMOil | LEHTpaJbHOM CHMMETPHHU, apajuieib- | CKUH OINpoc;
117 «/IBwxeHus» | JIeHUs Teme. COBEpIIIEHCTBOBAHNE HABBIKOB HOTO IIEPEeHOCca U MTOBOPOTA; MpaBHiIa poBepKa
W3YYEH- | pelieHus 3a7ad ¢ NpUMEHEHUEM MOCTPOCHHSI TEOMETPUIECKUX Guryp ¢ | a\3; camo- 14




HOTO. CBOMCTB JBUKEHUS. HCIIOJIb30BAHUEM OCEBOM U LIEHTPAJIb- CTOSATEIIbHA
HOW CHMMETpHH, TapaJuIeTLHOTO 1epe- | padboTa
HOCa 1 OBOpOTA. Ymems: pemiaTh Ipo-
CTEHIINE 3a]]a4M 110 TEME.
113 | Konmponsnas paboma [IpoBepka 3HaHUH, YMEHHUI, HABBIKOB KonTposb-
20.03 | 51 — | Ne 4 no meme «/[eusice- | 10 TEME. Has pabora.
117 | nuay..
HauanbHble cBeieHus U3 cTepeomeTpun (8 yacos).
Yro uzydaet crepeomerpusi. [Tous
Ipenmer cre- Vpok THE FCOMETPUICCKOTr0 TeJla U ITOBCPXHO- YMeTb: pa3nuyarh CTEPEOMETPUUECKUE | IPAKTHYE-
113 | peomerpuit.. n3yde- cti. I'panuna reomerpudeckoro tena. Ce- | pepa, cronts npocTeifine Tena u ux ckas paboTta
30.03. 52 — MHororpas- KyIlasi INIOCKOCTh U ceyeHue. [lonstue CeueHNs
117 | muk. Ipume- HW HO- | viororpanHmKa, €ro BepIInH, FpaHei,
pBI Ceuenuit BOro. pébep. Pemenue 3a1ad mo Kypcy reoMmer-
puu 7 — 9 K.
IV uemeepmo (17 uacos).
[Tpusma. VYpok Harnsauele npeacTaBienus o npusme, €€ | 3namob: 9TO TaKOe NpU3Ma, €€ OCHOBaHHUE, Teoperuue-
113 [Ipumepsl ce- | n3yde- OOKOBBIX T'PaHSAX M OCHOBAHMSX, BEPIIH- OOKOBBIE TpaHH, pEOpa ,BEPIINHEI; BUIBI CKHii ompoc,
3.04 53 — | yenuii HUS Ho- | HaX 1 péOpax. HAKIIOHHBIE U PAMBIE IIPU3M; IOHSATHE BBICOTHI IIPH3MBIL. poBepKa
117 BOTO. npu3Mbl. BeicoTa npu3Msl. Ymems: pemats npocreiiiine 3aga4uu mo a1\3.
TeMe; H300paKaTh MPU3MBI.
[Mapasnene- Ypoxk Harnsauele npecTaBieHus o NpoCcTpaH- | 3Hamb: 4TO Takoe mapaienenunen; Buasl | Teoperude-
UIE], Ky6 n3yde- CTBCHHBLIX TECJIaX: MapaljICJICIIUIIC, Ky6 napauiCiaenuiicea, TCOpeMy 0 JuaroHajiiax CKUUN ompoc,
118 CBoiicTBa Hust Ho- | CBOMCTBA MPSIMOYTONIBHOTO Mapasiiene- NapaIeNentIieia ¢ I0Ka3aTeNbCTBOM; poBepKa
NPAMOYTONb- | BOTO. nuresa. Teopema o JMAroHAJX Napaiie- | CBOHCTBA NPAMOYTONLHOTO MAPAIIENENH- | 1\
6.04 o4 ~ | woro mapax- nenunena. HakmoHHBIH, TPSAMOI U IPSAMO- | T1€/1a; YaCTHBII BUJI TTapajliesenune1a —
119 - I'Il)e):[a YTOJIBHBIN mapasuiesnenumnes. YacTHsiil BUI | KyO.
’ napasurenenumnena — Kyo. Ymemu: pematb npocTeiIme 3a1a4u 1o
lexnviepbl ce- TeMe; H300pakaTh Mapauielienune ] 1 Kyo0.
YEHUU
O0BéM Tea. Ypok [onstue 06bEMa Tena. Enuaunp! usmepe- | 3nams: 4To Takoe 00BEM Teja U CBOWCTBA Teopernue-
dopmysl usyde- Hus 006EMOB Te1. CBoiicTBa 00BEMOB Tell. | 00bEMa; mpuHIMn KaBanbepu; TeopeMy o CKHii orpoc,
06béMa. [Ipa- | Hus Ho- | [IpuHumn Kasanbepu. O6BEM npsivo- JMaroHajiu NpsMOYToJbHOIO Mapaiese- IpoBepKa
10.04 55 120 | BunbHBIEe MHO- | BOTO. yroJipHOro napamienenunena. O0bem NHIIE/IA C JI0KAa3aTeNbCTBOM; BBIBOI (hOP- 3.
TOTPAHHUKH. npu3Mbl. Pemenune 3agaq no Kypey reo- MYJIBI 00bEMa MPSAMOYTOITLHOTO Mapajute-
TpeMeps ce- meTpuu 7 — 9 kiacca JIeMIIe A 1 PAMOH TIPH3MBI. Ymemn: pe-
. IaTh MPOCTEUIINE 331a4H 110 TEME.
YEHUU
IIupamuna. VYpok | Ilonstue nupamuasl. OcHOBaHUE, 00- | 3Hamb: 4TO TaKOE MUPAMHJIA, €€ OCHO- Teopernue-
13.04 56 191 [Tpumepsr nu3yde- KOBBIC TpaHH, OOKOBBIE péOpa mupa- | BaHue, OOKOBBIE TpaHU U PEOpa; BUIIBI CKHI OTpocC,
pa3BEPTOK. | HuUs HO- | MuUnbl. [IpaBuibHas nupamuaa. Terpa- | nupamMua; HOHATUE MPABUIBHO NIUPa- MpOBEpPKA
BOTO. sap. AnnodeMa U BeICOTa MUPAMUABL. | MUJBI, TETpadIp; anodemMa 1 BbICOTA 1\3. 15




dopmyna 00bEMa mupamuabl. Pere-
HUE 3aj71a4 1o Kypcy reomerpun 7 — 9
KJj1acca

MAPaMU/IBI; BBIBOJ (DOPMYITBI 00BEM
MUPaMHJIBL. Y Mems: pemarb MpocTei-
e 3a7a4¥ 10 TeMe; H300paxarh Iu-
pamumy.

Humuaap. Ypok Harssnasle npeacTaBiacHus O LAIUHIPE. 3Hamob: 4TO TaKO€ HMJIMHJAP, €r0 OCHO- Teoperuue-
dopmyna usyde- | OcHOBaHHC 1 OOKOBAs [IOBEPXHOCTB M- | paHuMe, GOKOBas IIOBEPXHOCTE, OCh, 00- | CKHIA oIpoc,
122 | o6béma u- Hust HO- | HApa. Ock, oGpasyromme 1 paluyC - | pasyromue ¥ paauyc UMIMHIPA; BEIBOJ | IPOBEPKa
17.04 | 57 — | mungpa. Ilpu- | Boro. IaHzpa. DopmMyna mogaﬂ“ 60K°%°I’_I_ 0= 1 hopmyabl 00bEMa 1 IO M GOKOBOM | 1\3.
123 | mepsI ceueHuit BEPXHOCTH ILHITHHADA. TOOPMYJId 00BEMA | 14 penx ocTH HUIHHIpA.
v uunuHApa. Penienue 3aga4 mo Kypey reo- . o
U pa3BEPTOK. Ymemy: pemats npocreiiue 3agaun
MeTpuu 7 — 9 Kiacca
10 TeMe; U300paxarh HUIHMHJP.
Konyc. ®op- Ypok Harnsgasle npeacraBneHus 0 KOHyCe. 3Hamu: 4TO TaKOE KOHYC, €F0 OCHOBAHHUE, Teoperunue-
Myna 00BeMa H3yde- OcHoBaHusA U OOKOBast IMOBECPXHOCTH KO- OoKoBast IMMOBECPXHOCTDb, BBICOTA, 06pa3y10- CKUM orpoc,
koHyca. Ilpu- | Hus Ho- | HYCa. BeicoTa, ob6pasyromiue u pajuyc KO- | IME M PajiyC LWIMHAPA; BEIBOJ bopMmybl IpOBepKa
20.04 | 58 124 MephbI CeuenHii | BOTO. Hyca. DopMya miomaIu 6OKOBOPI"1'I0— 06béma 1 IIomany GOKOBOH NOBEPXHOCTH | 1\s-
1 pasBEPTOK BepxHOCTH KoHyca. Dopmyna o0bpéMa LHAJIMHIPA.
' KoHyca. Pemienue 3aiad no Kkypcy reoMer- | Ymems: pemiatb NpocTenilre 3a1a4u 1o
puu 7 — 9 knacca TeMe; N300pakaTh KOHYC.
Cdepa u map. | Ypok Harnsoasre npencraBnenus o chepe u 3nams: 9To Takoe cepa u map; moBepx- Teopernue-
dopmyna usyde- mape. Panuyc u quametp chepsl (apa). HOCTB cepbl; BbIBOJ (hopmMyIibl 00bEMa CKHii orpoc,
24.04 | 59 | 125 | oGpéma mapa. | Hus HO- | POpMyna 00bEMa mwapa u miowam che- | Wapa 1 IIOLAAM C(bepblv. npoBepKa
BOTO. PBIL. Pemenne 3aaav 1o KypCy reoMeTpun Ymeme: peuiaTh MpoOCTCULINEC 3aJa4u 110 r[[\3
7 —9 xnacca TeMe; n300paxkaTh cepy u map.
00 akcuomax miIaHuMeTpum (2 yaca)
06 akcuomax | Ypok O3HaKOMJIEHHE C CUCTEMOM aKCHUOM, 3namvb: akCHOMBI, TIOJ0XKEHHBIE B OCHO- | [IpoBepka
IUTAHUMETPHUH. | IOBTO- | TIOJIOKEHHBIX B OCHOBY M3YUCHHS Kyp- | BY HU3YUCHHS Kypca T€OMETPUH; OCHOB- | a\3.
27 04 60 126 Enunune u3- | penust ca reoMeTpuu. Perenue 3a1a4 1o Kyp- | HbIE 3Talbl pa3BUTHS TECOMETPHUHU.
' MEpeHus JUIM- | U3y4eH- | Cy reoMeTpuu 7 — 9 kiacca Ymemy: pemats 3a1aun 3a Kypc reo-
HBI, TUIOIIA/IH, | HOTO. MeTpun 7 —9 KJaccos.
o0bema.
Hekortopsie Vpox [IpencraBnenne 00 OCHOBHBIX dTanax | 3Hamb: OCHOBHBIC ATAIlbl Pa3BUTHUS [Tposepxka
27 04 61 128 CBEICHUS U3 MOBTOPE- | pa3BUTHsI reOMeTpUM. Pemenune 3agau TEOMETPUU. Ymemsb: pemaTh 3a1a4u 3a m\3.
' pa3Butus reo- | HAA. 1o Kypcy reomerpuu 7 — 9 kiacca Kypc reometrpun 7 —9 Kiaccos.
METpPHH..
IloBTOpEeHNE Kypca reoMeTpUM OCHOBHOM MIK0JIBI (9 4acoB).
[ToBTOpEHME VYpok Pemenue 3agau mo kypcy reometrpuu 7 | 3uams: TeopeTuueckuii Mmarepuan uzy- | [Iposepka
4:8:11 62 OCHOBHLIX TEM | TOBTOpE- | — 9 kiacca. YEHHBIX TEM. m\3.
11;15. - [UlaguMeTpun | HAA U Ymemw: pemate 3amaunm 3a Kypc reo-
66 - 00001e-
04 OCHOBHOM MeTpuu 7 — 9 Kiaccos.
TIKOJTBI. . 16




Hmozosas konmponwvnas | IIpoBepka 3HaHUM, YMEHHI U HaBBIKOB | 3namb: TEOPETUUECKUI MaTepual uzy- | KoHTposb-
1604 | 67 _ | paboma Ne 5 3a Kypc 10 TEME. YEHHBIX TEM. Has pabora.

2eomempuu 0CHOBHOIL Ymems: pemats 3anaun 3a Kypc reo-

WIKOJIbL. MeTpuu 7 — 9 Kiaccos.

[ToBTOpEHME VYpok AHaM3 KOHTPOJIBHOM paboTHI. 3namy: TeopeTndeckuil matepuan usy- | [Iposepka
18.05 | 68 — TIOBTOPE- YCHHBIX TeM. Ymems: pemaTh 3a1auu 3a | 1\3.

HHAL. Kypc reoMeTpuu 7 —9 Kiaccos.

22.05; | 69 - Hoaroroska 2 Penienue TecTOBBIX 3aJaHUI
23.05 70 k OI'9

TpeﬁoBaHnﬂ K MOATOTOBKE yHalmuXxcs 110 reOMEeTpuu
B pe3yabTare usyuenusi reomeTpuu 9 kiiacca o0yuyawuiuecs 10/J2KHbl yMeTh/3HATD

3HaTh OmpeeNieHUs BEKTOpAa U PaBHBIX BEKTOPOB; M300pakaTh M 0003HAYaTh BEKTOPHI, OTKJIAJbIBATh OT JAHHOW TOYKH BEKTODP, PABHBINA JTAHHOMY;

YMETb peliaTh 3aJauu.

YMeTh 00BSICHUTH, KaK ONpPEIEISIeTCS CyMMa JIByX M 0oJiee BEKTOPOB; 3HATH 3aKOHBI CIIOKCHHSI BEKTOPOB, ONPEICIICHUE PAa3HOCTH JIBYX BEKTOPOB;

3HATh, KAKOWH BEKTOP HA3bIBACTCS MPOTHUBOIMOJIOXKHBIM TaHHOMY; YMETh CTPOUTh CYMMY JBYX U 0o0jiee JaHHBIX BEKTOPOB, MOJIb3YSCH MIPAaBUIAMHU Tpe-

YTOJIbHHUKA, TapajuiesiorpaMMa, MHOTOYTOJIbHUKA, CTPOUTH Pa3HOCTh JIBYX JIaHHBIX BEKTOPOB; YMETh pelIaTh 3aa4H.

3HaTh, KaKOW BEKTOP HA3BIBAETCS MPOU3BEIACHUEM BEKTOpa Ha YMCIO; YMETh (DOPMYIHpPOBATH CBOWCTBA YMHOXKEHUS BEKTOpA Ha YUCJIO; 3HATH, KaKOH

OTPE30K HA3bIBACTCS CPEAHEN JIMHHUEH Tpareluuu; yMeTb (JOpMyIUpPOBATh U JOKA3bIBaTh TEOPEMY O CPEIHEH TMHUYU TPANEIUH; YMETh pellaTh 3aJauu.
3HaTh (GOPMYITUPOBKH U JOKA3aTEIHCTBA JIEMMBI O KOJUTMHEAPHBIX BEKTOPAX U TEOPEMBI O Pa3JIOKEHUU BEKTOpA MO JIBYM HEKOJUTMHEApPHBIM BEKTOpaM,

MpaBujia JCUCTBUIN HaJ BEKTOPaMH C 3aJaHHBIMH KOOPAMHATAMU; YMETh PEIIaTh 3a/1a4u.

3HaTh U YMETh BHIBOJUTH (DOPMYIIBI KOOPIMHAT BEKTOpA Yepe3 KOOPAMHATHI €ro KOHIIa M Hadaja, KOOPAMHAT CepEAMHbBI OTpe3Ka, JIUHBI BEKTOpa U pac-
CTOSIHUSI MEXAY ABYMSI TOUKaMU; YMETh PellaTh 3a/1a4u.

3HaTh ¥ YMETh BBIBOJIUTH YPABHEHUSI OKPY>KHOCTH M TIPSIMOIA; YMETh CTPOUTh OKPY>KHOCTHU U TIPSIMBIE, 3aJJaHHBIC YPAaBHEHUSMH; YMETh PEIIaTh 3a/1a4u.

3HaTh, KaK BBOJASTCS CHHYC, KOCUHYC U TaHTeHC yriioB oT 0° 1o 180° yMeTb MOKa3bIBaTh OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO; 3HATH (POPMYIIBI
JUTSI BBIYMCTIEHUSI KOOPAMHAT TOYKH; YMETh PEIIaTh 3a/1auu.

3HaTh U YMETh JI0KA3bIBaTh TEOPEMY O IUJIOIIAU TPEYTOJIbHUKA, TEOPEMBI CUHYCOB U KOCUHYCOB; YMETh PEIlIaTh 3a/1a4u.

YMeTb 00BSICHUTH, YTO TAKOE yroJI MEXIy BEKTOpaMHU; 3HATh OINPEACIICHUE CKAIIPHOTO MPOU3BEJCHHUSI BEKTOPOB, YCIOBHE MEPICHIUKYIIPHOCTH HEHY-
JIEBBIX BEKTOPOB, BBIPAKEHUE CKAJISIPHOTO TIPOU3BEACHUS B KOOPIMHATAX U €T0 CBOIMCTBA; YMETh PEIIaTh 3aa4H.

3HaTh OmnpeereHne MPaBUIHLHOIO0 MHOTOYTOJBHUKA; 3HATh U YMETh JOKA3bIBaTh TEOPEMbI 00 OKPYKHOCTH, OMMCAHHOW OKOJIO TPABUIBHOTO MHOTOYTOJIb-
HUKA, U OKPY>XKHOCTH, BIIMCAHHOW B MPaBUJIbHBIH MHOTOYTOJIBHUK; 3HATh (POPMYJIBI 711 BBIYMCICHUS YTIia, TUIOMIAAN U CTOPOHBI IPABHILHOTO MHOTO-
YTOJBHUKA M pauyca BIUCAHHON B HETO OKPYKHOCTH; YMETh X BHIBECTH U MMPUMEHSATH MPH PEIICHUN 3a/1a4.

3Hath GOPMYIBI JTUHBI OKPYKHOCTH U YT OKPYKHOCTH, IUIOMIAIN KPyTra U KPYrOBOT'O CEKTOPa; yMETh MIPUMEHSITh X MPU PEIICHUH 3a/1a4.

YMeTh 00BSCHUTH, UTO TAKOE OTOOpaKEHHE TIIOCKOCTH Ha ce0sl; 3HATh ONpeAeNieHNe ABMKAHUS TIIOCKOCTH; YMETh JOKa3bIBaTh, UTO OCEBAas M IICHTPAllb-
Hasi CHMMETPHH SIBJISIFOTCSI ABM)KCHUSMH M YTO TIPU JIBHXKEHUHM OTPE30K OTOOpa)KaeTcsl Ha OTPE30K, a TPEYTOJNbHUK — HAa PaBHBIN €My TPEYroJbHUK;
YMETb peliaTh 3a/1auH.

YMeTh 00BACHUTH, UTO TAKOE MapauIeTbHBINA MEPEHOC U MOBOPOT; JOKA3bIBaTh, YTO MapalIeIbHBIA MEPEHOC U MIOBOPOT SIBISIOTCS BIKEHUSMU TLIOCKO-
CTH; YMETh pelaTh 3aJ1a4uu.
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e lMeTh mpeACTaBICHUS O MPOCTCHITUX MHOTOTPAHHHUKAX, TeJlaX M MOBEPXHOCTIX B MPOCTPAHCTBE; 3HATH (YOPMYJIBI JUTS BBIYUCICHHS TUIOIAIeH MTOBEPX-
HOCTEHA 1 OOBLEMOB TEIL.
B pe3ynvmame usyuenus Kypca 2eomempuu 0CHO8HOU WIKOIbL yUAUUIICA 00J1)iCeH : 3HATH/TIOHUMATD

®  CyIIECTBO IOHATHS MATEMATUYECKOr0 JOKA3aTEIbCTBA; IPUMEPHI JOKA3aTEIIbCTB;
®  CyLICCTBO MOHATHS AJITOPUTMA; IIPUMEPHI AITOPUTMOB;

KaK HCHOJb3YIOTCS MareMaTHyeckue (pOpMyJibl, ypaBHEHUS M HEPAaBEHCTBA; IPUMEPHI X NMPUMEHEHUs Ul PELICHUsS MaTeMaTHUYeCKUX U MPaKTH4ECKUX
3a1ad4;

KaK MaTeMaTH4eCKHU OIpeJieIeHHbIe ()YHKIIMU MOTYT ONHMCHIBATH PEabHbIC 3aBUCUMOCTH; IIPUBOIUTH IPUMEPHI TAKOTO ONHCAHHMS;

KaK [MOTPEOHOCTH MPAKTUKH IPUBEIU MaTEMaTUYECKYIO HAyKy K HEOOXOIMMOCTH paclIMpeHusl IOHITUS YUCIIA;

BEPOSITHOCTHBIA XapaKTEP MHOTUX 3aKOHOMEPHOCTENW OKPYKAIOLIETO MUPA; IIPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KakUM 00pa3oM reoMeTpusi BO3HMKIIA M3 MPAKTUYECKUX 3a7a4 3eMJIeMEpHsl; IpPUMEpPbl FeOMETPUUECKUX OOBEKTOB U YTBEPIKJIECHHH O HUX, BaXKHbBIX JJIS

MIPaKTUKU;

®  CMbICI UeaTU3alH1, T03BOJISAIONIECH pelaTh 3a/1a4l pealbHOM JIeHCTBUTEIbHOCTH MAaTEMAaTHYECKUMU METOJaMHU, IPUMEpPhI OLIMOOK, BOSHUKAIOLIUX MTPU
ucanu3alyy;
yMeThb:

®  TI0JIH30BATHCS OCHOBHBIMHU €IMHUIIAMH JJTUHBI, IJIOMIAIH, 00beMa; BEIpakaTh OoJiee KPyIHbIE SAMHULIBI Yepe3 Ooiee MeJIKue U Hao0OopoT;

®  COCTaBJISATH OYKBEHHBIE BBIPAXKEHUS U (OPMYJIBI [0 YCIOBUSAM 3a/1a4; OCYIIECTBIISTH B BRIPAXKEHUSIX M (DOPMYJIax YUCIIOBbIE MOJICTAHOBKU U BBIMOIHATH
COOTBETCTBYIOIIME BBIUMCIICHUSI, OCYIIECTBIISAThH MOJICTAHOBKY OJIHOTO BBIPAXEHUS B IPYroe; BhIpaXKaTh U3 (OPMYJI OJIHY IEPEMEHHYIO YEPE3 OCTaIbHBIE;

e pemiaTh TEKCTOBBIE 3aJaud alreOpanyeckuM METOJI0OM, HHTEPIPETUPOBATh MOJy4YEHHBIH pe3ylbTaT, MPOBOAUTH OTOOP pelieHu, ncxoas u3 Gopmyiu-
POBKH 3aJa4H;

e y300paXkaTh YKciaa TOYKaMHU Ha KOOPJIMHATHOM MPSMOii;

®  ONpEeAeNATh KOOPAMHATHI TOUYKHU INIOCKOCTH, CTPOUTH TOUKH C 3aJaHHBIMH KOOPINHATaMHU;

IIPOBOAMTH HECIIOKHBIE J10KA3aTEIbCTBA, NIOJIyYaTh IIPOCTEHIINE CIEACTBUS U3 M3BECTHBIX WM paHEe MOJTYYEHHBIX YTBEP)KICHHM, OLIEHUBAThH JIOTHYE-

CKYIO IIPaBUJIBHOCTD PacCyKIE€HUM, UCTI0Ib30BaTh IIPUMEPHI IS WILTIOCTPALUN U KOHTPIIPUMEPHI I OIIPOBEPIKEHUS YTBEPKIACHUIL;

0JIb30BATHCA A3BIKOM T€OMETPUH JJIs OMIMCAHUS MTPEIMETOB OKPY’KAIOIIET0 MUPA;

pacrno3HaBaTh reoMeTprueckrue (GUrypsl, pa3inyaTh UX B3aUMHOE PACIOIOKEHUE;

n300paxaTh reoMeTpruuecKre (GUrypshl; BHITOIHATH YEPTEKHU MO YCIOBHUIO 3a/1a4; OCYILIECTBIATH MpeoOpa3zoBaHus GUryp;

pacrio3HaBaTh Ha YepTeXax, MOJIENAX U B OKpYy’Karollel 00CTaHOBKE OCHOBHbIE TPOCTPAHCTBEHHBIE Tella, N300pakaTh UX;

B IIPOCTEMIINX CIIydasiX CTPOUTH CEYEHHS U Pa3BEPTKU IPOCTPAHCTBEHHBIX TEI;

IIPOBOAMTH ONEPALUU HaJl BEKTOPAMH, BBIUNCIIATH JUIMHY M KOOPAMHATHI BEKTOPA, YTOJI MEX1Yy BEKTOPaMU;

BBIUUCIIATh 3HAUEHUS T€OMETPUUYECKUX BEIUYHMH (JJIUH, YIJIOB, IUIONMaAeH, 00beMOB), B TOM uucie: i yriaoB ot 0 1o 180° onpenenars 3Ha4eHUS TPUTO-

HOMETPUYECKUX (YHKIMH MO 3aJJaHHBIM 3HAUYEHUSM YIJIOB; HaXOJIUTh 3HAUEHUS! TPUTOHOMETPHUUECKUX (PYHKIUN MO 3HAYEHUIO OJJHOM M3 HUX, HAX OIUTh

CTOPOHBI, YIJIbI ¥ TUIOIIAAH TPEYTOJIbHUKOB, JUIMHBI IOMAHBIX, YT OKPYKHOCTH, IJIOMIAH OCHOBHBIX T€OMETPUUECKUX (UTyp U (UTYp, COCTABICHHBIX

U3 HUX;

e  pemaTh reOMETPUYECKHE 33Jjauu, ONMHUPAsCh HAa U3yYCHHbIE CBOMCTBA (PUIYyp M OTHOIIEHUI MEXIy HUMH, IPUMEHSS JOMOJHUTENIbHBIC TIOCTPOCHUS, all-
reOpandeckuil ¥ TPUrOHOMETPHUYECKUH anmnapaTt, ueu CUMMETPUH;

® [POBOJMTH JAOKA3aTENbHBIE PACCYKACHUS IPU PEIICHUH 3a/1a4, UCIIONIb3Ysl U3BECTHBIE TEOPEMBI, OOHAPYKMBasi BO3SMOXHOCTH Ul UX UCIOJIb30BAHHUS;
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pemaTh IpocTerIie TUTAHUMETPUIECKHE 3a7[a491 B IIPOCTPAHCTBE;

HCMO0JIb30BATH NPHOOPETEHHbIE 3HAHUS M YMEHHsI B IPAKTHYECKOIi 1eATeJIbHOCTH U MOBCETHEBHOM KU3HM TSI

pelIeHUsT HECIIOKHBIX MPAKTUYECKUX PACUETHBIX 3aja4, B TOM YHCJI€ C UCIOJb30BAaHUEM MPU HEOOXOAMMOCTH CIPABOYHBIX MAaTE€PUAIOB, KAJIBKYJISTOPA,
KOMITbIOTEPA;

YCTHOW MPUKHUIKU U OIICHKU PE3YJIbTaTa BBIYUCIICHUH; TPOBEPKHU PE3yIbTaTa BEIYMCICHUSI C UCIIOJIb30BAHMEM PA3JIMUHBIX ITPHEMOB;

WHTEPIPETAIMH Pe3yIbTaTOB PEIICHUS 3a1a49 C Y9€TOM OTPaHUYCHUH, CBA3aHHBIX C PeaIbHBIMU CBOMCTBAMH PACCMaTPUBAEMBIX MPOIECCOB U SIBJICHH;
BBITIOJIHCHHS pacyeToB 10 GopMysiaM, COCTaBICHUs (POPMYII, BEIPAKAIOIINX 3aBUCUMOCTH MEK/y PEabHBIMHM BEIMYMHAMU, HaXOXKJICHUS HY>KHOH ¢op-
MYJIBI B CIIPABOYHBIX MaTepHaIax;

MOJICTTUPOBAHUS IPAKTHUECKUX CUTYAIM U UCCIICIOBAHUH MTOCTPOCHHBIX MOJIEIICH C HCIIOIb30BAHUEM arapara aireopsi;

OTHMCaHUs 3aBUCUMOCTEH MEXy (DU3UUECKUMHU BEIMYMHAMU COOTBETCTBYIOITUMU (hOPMYJIaMU TIPH MCCIICTIOBAHUN HECIIOKHBIX MPAKTUYECKUX CUTYaIUH;
BBICTpAauBaHUs apryMEHTallMU IIPU JJ0Ka3aTelbCcTBe (B popMe MOHOJIOTA U AUAJIOTa);

pacrno3HaBaHUs JIOTUYECKU HEKOPPEKTHBIX PACCYKICHHI; 3aiCH MaTeMaTHUYEeCKUX YTBEP)KIICHUH, I0Ka3aTeIbCTB;

pelIeHus MPAKTUYSCKUX 3a7a4 B MTOBCEAHEBHON M MPOGECCHOHANBHON JAEATEILHOCTH C UCIIOIh30BaHUEM JCHCTBUM C YMCIIaMU, JUTMH, TUIONIAIeH, 00be-
MOB;

OMHCAaHUs PEAIbHBIX CUTYaIlUi Ha SI3bIKE T€OMETPHH;

pacyeToB, BKIIOYAIOIIUX TPOCTEUIITINE TPUTOHOMETPUUECKUE (POPMYITBL;

pelIeHUs TEOMETPUICCKUX 33J1a4 C UCIIOJI30BAaHHUEM TPUTOHOMETPUH

pellIeHrs MPAaKTUYECKUX 3a/1a4, CBSI3aHHBIX C HAXOXKICHHEM IF€OMETPHUYECKHX BETUYHMH (MCHOJNB3YS MPH HEOOXOAMMOCTH CIPABOYHUKH M TEXHUYECKUE
CpeJICTBA);

MMOCTPOCHUM T€OMETPUUECKIUMHU MHCTPYMEHTaMHU (JTMHENKA, YTOIbHUK, IUPKYJIb, TPAHCIIOPTHP ).

IlepedyeHb Y4e0OHO-METOAHYECKHX CPEACTB O0VUCHUS,

Kia

(W

PexBHU3UTHI MporpaMmmal

YMK obyuaromerocst

YMK yuureas

1. «COOpHMK HOPMAaTHBHBIX J10-
KyMeHTOB. Martemaruka. dene-
paJIbHBIII KOMIIOHEHT Trocynap-
CTBEHHOTO craHaapra. PDene-
panbHBIA  Oa3uCHBIA  y4eOHBIN
IUIaH U TpHUMEpHbIe y4deOHbIE
riansl. [IpruMepHbIe TporpaMMel

1o MaTeMaTHKe, Mocksa, | 3. B.I'.3uB u ap. «'eomerpus. dumaktude- | 4. b.I'.3uB u 1p. «3amauu o reomerpun mist 7 — 11 kmac-
«dpoday, 2009. cKkMe marepuainsl s 9 knacca», Mocksa, | coB», Mocksa, «IIpocsemienuey, 2003.
2. T.A.bypmuctpoBa «lIpo- | «IIpocBemenue», 2004.

rpaMMbl  00111€00pa30BaTEIBHBIX
yapexaeHuii. ['eomerpust. 7 — 9
Kiacce». Mocksa, «IIpocsenie-

1. Teomerpus. 7-9 kiaccel: y4eOHMK IS
obmeobpaszoBarenbHbIX yapexaeHui/ JI.C.
ata”acsaH, B.®. byry3os, C.b. Kagomues n
ap. . M.: IIpocsemenue, 2013

2. JI.C.AranacsH u np. «['eomerpusi: pabo-
yasg TeTpaab s 9 kiacca», MockBa,
«IIpocsemenuer, 2009.

4. b.I'3uB u np. «3agaun 1o reoMeTpUH
st 7 — 11 knaccoB», Mocksa, «lIpocse-
meHuey, 2004

1. T'eomerpus. 7-9 xmacchl: yueOHUK Aisi 001eo0pazoBa-
tenbHbIX yupexaenuit/ JI.C. aranacsH, B.®. byry3os, C.b.

Kanomues u ap. . M.: IIpocsenienue, 2013

2. JI.C.AtanacsiH u ap. «'eomerpusi: paboyasi TeTpaapb s

9 knacca», Mocksa, «IIpocsemenney, 2009.

3. b.I'.3uB u ap. «I'eomerpus. unakTuueckue MaTeprabl
s 9 knmacca», Mocksa, «lIpocsemienney, 2004.
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| Huey, 2009. ‘ ‘

1. Teomerpus. Tectol. 7-9 Kki1.: YueOHO-METOAMUKCKOE TOCOOHE. — 4-¢ u3., ctepeorurt. — M.: JIpoda, 2000
2. Dunuknoneaus. S moznaro mup. Matematuka. — M.: OOO «3narensctBo ACT», 2003
3. Maremaruka. Exxenenenbnoe npuioxenue k razere «llepsoe ceHTSIOps»

WuTepHer- pecypcesl:

http://festival.1september.ru/ - 5 uay Ha ypok MarteMaTuku ( METOAMYECKUE Pa3paboOTKU)

http://www.prosv.ru - caiit usnatenbcrsa «lIpocseierue» (pyopuka «MaTemMaTHKa)

http:/www.drofa.ru - caiit uznarenscra Jpoda (pyOpuka «MaremaTuka)

http://www.fipi.ru - nopran nHbopMaIMOHHON MOAAEPKKH MOHUTOPHHra KauecTBa 00pa30BaHus, 3/1¢Ch MOKHO HaiTu demepaibHblii OaHK TECTOBBIX 3a7a-
HUH.

> www.school.edu.ru www.math.ru www.it-n.ru www.etudes.ru http://www.school.holm.ru http://school-collection.edu.ru
> http://matematik-sait.ucoz.ru
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