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HosicHuTebHAS 3aNINCKA
Pabouas mporpamMma mo reomerpuu Ui 9 Kiacca cocraBiieHa Ha ocHoBe dDelepalibHOTO TOCYAapCTBEHHOTO 0Opa30BaTEIbLHOTO
crangapta (PI'OC) u TpeboBanmii Kk pe3yabTaTaM OCHOBHOTO 0011ero oOpa3oBanusi, npencrasieHHbIX B PI'OC.
[Tporpamma pa3paboTaHa Ha OCHOBE CIEAYIOLUIUX HOPMATUBHBIX JOKYMEHTOB U METOJIMYECKUX MAaTEPHUAJIOB:
@denepanbHbIl  TOCYJapCTBEHHBI 00pa3oBaTeNbHBI CTAaHAAPT OCHOBHOTO OOMIEr0 00pa3oBaHWs, YTBEPKICHHBIH MPUKA30M
MunucrepcTBa oO6pazoBanus U Hayku Poccuiickoit @enepanun ot «17» nekadbps 2010 r. Ne 1897;
®denepalibHbIN 3aK0H 00 00pazoBanuu B Poccuiickoit @eneparu Ne 273-D3 ot 29.12.2012;

OOII OO0 MBOY « Unbunckas COLL»

ABTOpPCKOIi TIporpaMMsbl 1o reomeTpun Uit 7-9 kinaccoB (aBTopsl — JI.C. AtanacsH, B.®. byrysos, C.b. Kagomues u ap. — 2-e uznanue. —

M.: IIpoceemenne, 2019r.

Hcnosib3yemblii y4eOHO-MeTOAHMYECKHH KOMILJIEKT:
VYueOnuk «I'eomerpust 7-9 knacce» nmoxa pemaxuueit JI.C. Artanacsan, B.D. byryszos, C. b. Kagomues u np. — M.: IIpocsemenue,; Mockaa,
2019.

1. Amanacan JI. C. U3ydyenue reomeTpuu B 7-9 kiiaccax: MeToauueckue pekomenaauuu: kaura s yuutens / JI. C. Aranacsu, B.®. byty3o0B,

1O.A. I'nazkoB u np.]- M.: IIpoceemenne, 2014.

2. Menvrurxosa H. b. KoHutponbsHbie paboThl 1o reomeTpud, 9 kinace: k yueOuuky JI. C. Aranacsina « ['eomerpus, 7-9»/ H. b. MenbHukoBa-

M.: U3n. «Ix3ameny, 2018.

Jlannast paboyas mporpamma paszpaborana Ha nepuoa 2021-2022 rr c menpl0 MIAHUPOBAHUS, KOPPEKIUU M YIPABICHUS Y4€OHBIM
MIPOIIECCOM I10 M3YYCHHIO JUCIHILINHBI «T€OMETpHs» Ha 0a30BoM ypoBHe. CoriacHo yd4eOHOMY IUIaHy IIKOJIBL. B 9 Kjacce OTBOAMTCS 5 9acoB
MaTeMaTHKHU B HEJIENI0, @ UMEHHO - 3 yaca B HeJleJro aireOpsl u 2 yaca B Henento reometpun. [lpu 34 — HenenpHOU yueOHOIT Hepene - 170 gacoB
MaTeMaTHKH, u3 Hux 102 gaca anreOpsl u 68 yacoB reomeTpuu B 9 Kiracce.

W3yueHne nmpeameTa HalpaBJIEHO Ha JOCTUKEHUE CICAYIOIIUX 1elei:

L4 06/1a0eHue CUCTEMON MaTeMaTHUYEeCKUX 3HAHMHN U YMCHHﬁ, HCO6XO)II/IM]':>IX JJI IMPUMCHCHUA B HpaKTquCKOﬁ ACATCIIbHOCTU, U3YUCHUS
CMCIKHBIX JUCHUILIIINH, TPOAOJIKCHUA O6pa30BaHI/I${;

L UHmMeleKmydajlbHoe paseumie, q)OpMPIpOBaHI/IG Ka4yeCTB JIMYHOCTH, HCO6XOI[I/IMBIX YCJIOBCKY JIA HOHHOHGHHOI\/JI JKM3HHU B COBPCMCHHOM
O6HIGCTB€I ACHOCTb M TOYHOCTb MBICIIU, KPUTHYHOCTH MBINUICHUA, MHTYHWIHA, JIOTUYCCKOC MBIIIJIICHUE, 3JICMCHTBI aHFOpHTMHHGCKOﬁ
KYJIbTYPBI, IPOCTPAHCTBCHHBIX HpCﬂCTaBHCHHﬁ, CIIOCOOHOCTH K MMpEOaO0JICHUIO pr,[[HOCTCfI;

Hean u 3aga4u 00y4yeHust



B xone o0yuenust moayns «['eomeTpum» MO JaHHOM MPOrpaMMe ¢ UCIOIb30BAHUEM YUeOHHKA M METOUYECKOTO MMOCOOHS I YUUTells,

peIIarTcs ceayolue 3a1a4n.

CHCTEMAaTHYECKOE U3yYCHHE CBOMCTB T€OMETPUUYECKUX (DUTYp Ha MIIOCKOCTH;

dbopMupOBaHHE MPOCTPAHCTBEHHBIX MPEICTABICHUN; Pa3BUTUE JIOTUYECKOTO MBIIUICHUS M MOATrOTOBKA ammapaTa JUisl H3y4eHUsl CMEKHBIX
JUCHUILINH (PU3UKa, YepUECHUE U JIP.) U Kypca CTEPEOMETPUH B CTApIIMX KIaccax;

OBJIAICHUC KOHKPCTHBIMU 3HAHUAMU H€O6XOHI/IMLIMI/I AJI IPUMCHCHU A B HpaKTquCKOfI ACATCIIbHOCTH.

Lenu ooyuenusn:
B nanpaenenuu nuunocmuozo pazeumus:

Pa3BUTHUC JIOTUYCCKOT'O U KPUTHYCCKOI'O MBIIIJICHUS, KYJIBTYPBI PCUH, CIIOCOOHOCTH K YMCTBCHHOMY 3KCIICPUMCHTY;,

q)OpMHpOBaHI/IG Y ydamuxcs I/IHTGJ’IJ’IGKTY&J’IBHOFI YCCTHOCTHU U O6’B€KTHBHOCTI/I, CIIOCOOHOCTH K MpEOAOJICHUIO MBICIIMTCIBHBIX CTCPCOTHUIIOB,
BBITCKAKOIINX U3 O6I>IIIGHHOFO OIIbITA,

BOCIIUTaHHE Ka4eCTB JINYHOCTH, 0OECIIEUMBAIOIIUX COLUAIBHYIO MOOMIIBHOCTb, CIIOCOOHOCTh IPUHUMATh CAMOCTOSATENbHbIE PELICHHUS;
(bopMHpOBaHUE KAYECTB MBIIIJICHUS, HEOOXOIUMBIX IS a1alTallud B COBPEMEHHOM MH(POPMALIMOHHOM OOLIECTBE;
pa3BUTHE HHTEPECA K MATEMaTUYECKOMY TBOPUYECTBY U MAaTEMATUYECKUX CIIOCOOHOCTEH.

B memanpeomemnom nanpaenenuu:

(bOpMI/IpOBaHI/IC HpCI[CTaBJ'IeHI/Iﬁ 0 MAaTEMaTHMKC KaK 4YacCTHu 06].].[6“ICJ'IOB6‘IGCKOI71 KYJIbTYpPbI, O 3HAaYUMOCTU MATEMATUKU B Pa3BUTUU
HUBUJIU3allUU U COBPEMCHHOI'O O6H.[CCTBa;

pPasBUTUC HpeI[CTaBJIGHI/IfI O MaTr€MaTHUKEC KakK (bopMe OIIMCaHuA MW MCETOJAC IIO3HAHHA IIGIZCTBI/ITGHBHOCTH, CO3JaHUC YCJIOBI/II\/JI JUIA
HpI/I06p€T€HI/I$I MEPBOHAYATILHOI'O OIIbITa MATEMATUUCCKOTO MOACTIUPOBAHUS,

q)OpMI/IpOBaHI/IC O6H_II/IX CII0CO00B HHTCHHGKTY&HLHOﬁ ACATCIIBHOCTH, XapPAaKTCPHBIX [JIsI MATCMATUKU W ABJIAIOMNIUXCA OCHOBOM
MMO3HaBaTeIbHOM KYJIbTYPHI, 3HAYUMOM JJIs1 Ppa3JINYHBbIX C(bep YeJIOBEUECKOM JIeATEILHOCTH.

B npeomemmnom nanpagnenuu:

OBJIQ/ICHUE MAaTEeMaTHMYECKUMH 3HAHUSAMU U YMEHUSIMH, HEOOXOAMMBIMU Ui MPOAOJDKEHHs OOydeHHUs B CTaplled IIKOJe MM HMHBIX
00111€00pa30BaTENbHBIX YUPEXKICHUSIX, U3YUEHUS CMEXKHBIX JUCLUIUIMH, IPUMEHEHUS B IOBCEITHEBHON KU3HU;
co3laHue (QyHIaMEHTa JJIi MaTeMaTU4eCKOro pa3BUTHUS, (POPMHUPOBAHMS MEXAHHW3MOB MBILIUICHUS, XapaKTEPHBIX ISl MaTeMaTUYeCKOM
JEATEIBHOCTH.

IInanupyemble pe3y/bTaThl 0OCBOCHHMS Y4eOHOI0 MpeaMeTa

JInuHOCTHBIE:

UCIIOJIb30BaHUE MPHOOPETEHHBIX 3HAHUW W YMEHMH B MPaKTUYECKOW JESATeNIbHOCTH M TOBCEJHEBHOW JKM3HM JJIS MOJIEIMPOBAHUS
MPAKTUYECKUX CUTYAIMil U UCCIIeI0OBaHUS MTOCTPOSHHBIX MOJIENIEN ¢ HCIOIb30BaHUEM allliapara reOMeTpUH;

(dopMHpOBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHUIO, TOTOBHOCTH M CIIOCOOHOCTH O0YyYaroImuXcs K CAaMOPa3BUTHIO U CaMOOOPa30BaHUIO
Ha OCHOBE MOTHBAIMM K OOYyYEHHMIO W IO3HAHMIO, BBHIOOpPY AajbHeWIIero obOpazoBaHMs Ha 0a3e OPHEHTHUPOBKM B MHpe mIpodeccuil u



npoeCCHOHATIBHBIX MPEANOYTEHHH, OCO3HAHHOMY MOCTPOSHHIO WHAMBHUIYAIbHON 00pa30BaTENbHONW TPACKTOPHH C YYETOM YCTOHYMBBIX
IIO3HABATEJIbHBIX HHTEPECOB;

— (opMHpOBaHHUE LETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

— (QopMmHupoBaHHE KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOLICHMM M COTPYAHHUYECTBE CO CBEPCTHUKAMH, CTApPIIUMH W MIAJIIMMU B
00pa30BaTeNbHON, OOIECTBEHHO OJIE3HON, y4eOHO-HUCCIIeI0BATEIbCKONW, TBOPUECKON U IPYTUX BUJAX JESITEIbHOCTH;

— YMEHHE SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOM W TNHCHMEHHOH peuYd, MOHMMAaTh CMBICT IIOCTABJICHHOM 3ajauu,
BBICTPaNBaTh APTYMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

— KPUTUYHOCTb MBILIUIECHHSI, yMEHUE PacliO3HaBaTh JOIMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJINYATh THIIOTE3Y OT (PaKTa;

— KpPeaTHUBHOCTb MBIIUICHUS, HHUIIUATUBY, HAXO{YMBOCTb, AKTUBHOCTb IPHU PEIIEHUH F€OMETPUUECKUX 3a/1a4;

— YMEHHE KOHTPOJIMPOBATH MPOLECC U Pe3yIbTaT yueOHOM MaTeMaTHUECKON JesITeIbHOCTH;

—  CIIOCOOHOCTH K SMOLIMOHAIBHOMY BOCHPUATHIO MaTeMaTUYECKUX 00BEKTOB, 3a/1a4, PELICHNUH, pacCyKICHUMN.

MeTtanpeameTHsie:

B 9 knacce Ha ypokax reoMeTpuu, Kak M Ha BcCeX IpeaMmerax, OyaeT NpoJo/bKeHa pabdoTa MO Pa3BUTHIO OCHOB YHUTATENbCKON
KomrereHIH. OOydaronmecs OBIAJCIOT YTEHHEM KaK CPEICTBOM OCYIIECTBICHHS CBOHMX JATbHEUIIMX IUIAHOB: NMPOJOJIKEHUsS 00pa3oBaHUS U
camM000pa30BaHusl, 0CO3HAHHOIO TNIAHMPOBAHUS CBOETO aKTYaJIbHOTO U EPCIEKTUBHOIO KPyra UTCHHMSL.

[Tpu m3yueHnn reoMeTpuu 00YyYaroIIHecs YCOBEPIICHCTBYIOT MPUOOPETEHHBIE HABBIKK paboThl ¢ mH(popMarueid u nonoaHsaT ux. OHu
CMOI'yT paboTaTh C TEKCTaMH, IPeoOpa30BbIBaTh U MHTEPIPETUPOBATH COAEPIKAILYIOCS B HUX UH(OPMAIIHIO, B TOM YHUCIIE:

— CHCTEeMaTU3HMPOBaTh, COMOCTABINTH, AHAIM3UPOBATh, 0000IIATH W HMHTEPIPETUPOBATh HMHMOPMAIHMIO, COJAEPKAIIYIOCS B TOTOBBIX
MH(OPMALIMOHHBIX 00BEKTAX;

— BBLACTATH IJIABHYIO M M30BITOUYHYIO MH(OPMAIUIO, BBIOJIHATH CMBICIOBOE CBEPTHIBAHHE BBIIEICHHBIX (DAaKTOB, MBICIEH; MPEICTaBIsATh
uHpOpPMalLIMI0 B CXaToM ciioBecHOM (opme (B BHJE IJIaHa WM TE3UCOB) M B HAIVIAJHO-CUMBOJIMYECKOW (opme (B Buae Taduul,
rpadM4ecKrX CXeM U uarpamm, KapT HOHSATHI — KOHIIETITYyaJ bHBIX JHAarpaMM, OTIOPHBIX KOHCIIEKTOB);

— 3arOJHATH U JIOMOJHATH TAOIUIIBI, CXEMBbI, TUarPaMMBbl, TEKCTHI.

B xojne u3ydyeHus reomeTpun 00yJarolecs yCOBEpPIICHCTBYIOT OIBIT IPOEKTHON JesITeNbHOCTH, Kak 0c000i (hopMbl yueOHOMH paboThl,
CTIIOCOOCTBYIONIEH BOCIUTAHUIO CAMOCTOSITEILHOCTH, HHUIIUATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHBAMU U 3()PEeKTHBHOCTH y4eOHOM
NEeSTeIbHOCTH; B XOJ€ pealu3allii MCXOJHOIO 3aMbIciia Ha MPAaKTUYECKOM YPOBHE OBJIAZICIOT YMEHUEM BBIOMpATh aJ€KBaTHbIE CTOSIIEH 3amaue
CpeACTBa, MPUHUMATH PEIICHUS, B TOM YHCIIE M B CUTYalHsIX HeompeaeneHHocTH. OHU MoTydaT BO3MOXKHOCTD Pa3BUTh CIIOCOOHOCTH K pa3pad oTke
HECKOJIbKUX BapMaHTOB PELICHUH, K TOMCKY HECTAaHAAPTHBIX PEIICHUH, TOMCKY M OCYIIECTBICHUIO HanboJee MPUEeMIIEMOro pelIeHusl.
PerynsituBHbIie:

— ompedenams 11Eb IEATEILHOCTH HA YPOKE C MOMOIIBIO YUUTENS U CAMOCTOSTENbHO;

— YUYHUTBHCS COBMECTHO C yUHTENIEM OOHAPYKUBATh U POpMYIUPOBAmMb Y4eOHYI0 npobiemy;

—  YYUTBCS nIaHUpo8ams y4eOHYIO NeSTeTbHOCTh Ha YPOKE;

—  8bICKA3bl8amb CBOIO BEPCHUIO, MBITATHCS MpeAiaraTh crnocod e€ npoBepKku (Ha OCHOBE MPOAYKTHBHBIX 33JaHUN B ydeOHUKE);



— paboTas 1o mpeIoKeHHOMY IUIaHY, UCNOIb306amb HEOOXOIUMBIE Cpe/icTBA (YUeOHUK, KOMIIBIOTEP U HHCTPYMEHTHI);
— onpedensaims YCIEUTHOCTD BHIMOJIHEHUS CBOETO 3aJJaHHsl B IUAJIOTE C YUUTEIIEM.
CpenctBoM (QOpMHpPOBaHUSL PETYIATUBHBIX JCWCTBUN CIy)KaT TEXHOJOTHS MPOOJEMHOro Juajnora Ha JTane HU3y4eHHs HOBOTO
MaTepHala U TEXHOJIOTHs OI[CHUBAHUS 00pa30BaTeIbHBIX JOCTIKEHUH (Y4eOHBIX YCIIEXOB).
Ilo3HaBaTenbHbBIE:
— OpHUEHTHPOBATHCS B CBOCH CHCTEME 3HAHUMN: NOHUMAamMb, YTO HYXKHA TOMOJHUTENbHAs HH(OopMaIus (3HaHUS) 7S pelieHus: yueOHoM 3a1aun
B OJIMH 1I1ar;
— Oenams NPEIBAPUTEIBHBIA 0mMOOp NCTOYHUKOB HHGOPMAIIUK 7S pelieHus yueOHoi 3a1auu;
— 7100bIBaTh HOBBIE 3HAHUS: HAXOOUMb HEOOXOIUMYI0 HH(OpMAIHIO, KaK B YUeOHHKE, TaK U B HPEIJIOKEHHBIX YUYHUTEJIEM CIOBapsX,
CIIPaBOYHHUKAX U MHTEPHET-PeCypcax;
— 100BIBaTh HOBBIC 3HAHUS: U361eKamb HHPOPMAIIHIO, TPEICTABICHHYIO B pa3HbIX (hopMax (TEKCT, TabIuIa, CXeMa, HILTIOCTPAIHS | Jp.);
— mepepabaThIBaTh MOIYYCHHYIO HHPOPMALIHIO: HaAbI00ams U 0e1ambCaMOCTOSTEIbHBIE8bI800bL.
CpenctBoM (opMUpOBaHMSI TO3HABATEIBHBIX JEUCTBUIN CIIY)KUT yu4eOHBIM MaTepuai W 3aJaHus yueOHUKa, 00eCIeurBalOIIe EPBYIO
JMHUIO Pa3BUTHSA — YMEHUE OOBSICHATH MHP.
KoMmmyHnkaTuBHbIe:
— JIOHOCHTBH CBOIO MO3UIIHIO JI0 JAPYTUX: 0pOpMIsmb CBOIO MBICIH B YCTHON M MUCHMEHHOW pedr (Ha ypOBHE MPEUIOKEHUS WIH HEOOIBIIOTO
TEKCTa);
— CIIyWIaTh 4 IOHUMATh peub Opyeux;
— BBIPa3UTEIBHO YUMAaAms U Nepeckasvléams TEKCT;
— gcmynams B Oecelly Ha YPOKE U B KHU3HH;
— COBMECTHO 00208apusamucs 0 MpaBUiIax OOIIEHUs U MOBEJCHUS B IIKOJIE U CJIEI0BaTh UM;
—  YUYUTHCS GbINOAHAMb PA3TUYHBIE POJIU B TpyIIe (TUaepa, UCTIOTHUTENS, KPUTHKA).
CpenctBoM GpopMUpPOBaHUS KOMMYHHUKATUBHBIX JIEHCTBUM CIIYKaT TEXHOJOTHS MPOOJIEMHOTO Iuajora (MoOyXaarouuidi U oABO SN
JTUAJIOT ), TEXHOJIOTHS MPOAYKTUBHOTO YTEHUS U OpraHU3aIus pabOThl B MaJbIX TPYIINax.

IIpeamerHble:
Tema | Yuauuecs Hay4arcst Yyammecs mojry4ar BO3MOKHOCTh
Bexm | — o6o3nauamo u uzobpadcamo gekmopul, — 081a0emb BeKMOPHLIM MemoOoM OJisi peuleHus 3a0a4 Ha
opbl —  U300padxdcamv 6eKMop, pasHvlli OAHHOMY, 8bIYUCTIEHUE U OOKAZAMENLCMBO,
— cmpoumv 6eKMOp, pPAGHBIll CYMMe 08YX 8eKMOpPO8, UCHONb3VA Npasuild
mpey20ibHUKA, NAPANLEN02PAMMA, QOPMYIUPOSAMb 3AKOHLL CIONCEHUs, | — Npubpecmu onvim 6bINOIHEHUS. NPOEKMOS.
— cmpoumv  CyMMY HEeCKONbKUX — 8EKMOpPO8,  UCNONb3YSA  NPASUTIO
MHO20Y20IbHUKA,




cmpoums 8eKmop, pasHulll pasHoCmu 08YX 86eKMOpPos, 08YMs CHOCOOAMU.

pewiams  2eomempuyeckue  3a0auu  UCNOIb308AHUE aneopumma
8bIpadiceHusi uepe3 OAHHble BeKMOpbl, UCNONb3YSA NPABUNA CILONCEHUS,
BLIYUMAHUSA U YMHONCEHUSL 6EKMOPA HA YUCIIO.

pewams npocmeliuiue 2eomempuieckue 3a0ayu, ONUpasacy Ha U3yUeHHvle
CB0lICMBA 8eKMOPO8;

HAXo00ums CpeoHIOI0 TUHUIO Mpaneyuu no 3a0aHHbIM OCHOBAHUSM.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomenmos:

Ucnob3oeams  B8eKnopovl onst PpeuLeruA npocmeﬁmux 3a0a4y Ha

onpedeﬂeHue CKopocmu OMHOCUMEIIbHO2O0 08UDICEHU.

Memo |— onepuposamv Ha 6a3080M YPOSHENOHAMUAMU. KOOPOUHAMbBL BeKMOPA, 081a0emb KOOPOUHAMHBLIM MemoOOM peuieHus: 3a0ay Ha
0 KOOPOUHAMbL CYMMbL U PAZHOCMU 8eKMOPO8, NPOU3BEOeHUsl 6eKMOPA HA 8bIYUCTEHUE U OOKA3AMENLCIEO,
K0opo HUC0, npuobpecmu  OnbIM  UCHOAL30BAHUSL  KOMNbIOMEPHBIX
unam | —  gulyUCIAMb KOOPOUHAMbL 8EKMOPA, KOOPOUHAMbL CYMMbl U  PAZHOCMU npocpamm Ol AHAAU3A YACMHBIX CIY4aes 63AUMHO20
8EKMOP0O8, KOOPOUHAMbL NPOU3BEOEHUsL 6EKMOPA HA YUCTO; PACNOJIONCEeHUsL OKPYIHCHOCMEU U NPAMBIX;
—  BLIYUCTAMb Y20]l MEHCOY BEKMOPAMU, npuodpecmu onvlm 6blNOJIHEHUs NPOEKMO8
—  BLIYUCTIAMb CKATAPHOE NPOU3EEOEHUE 8EKMOPO8S,
—  BLIYUCHAMb  PACCMOAHUE — MENHCOY MOYKAMU  NO  U3BECHHLIM
KOOpOUHamam,
—  BLIYUCTAMb KOOPOUHAMbL CepeOUHbl OMpe3Kda,
—  cocmasnams ypaeHeHue OKPYICHOCMU, 3HASL KOOPOUHAMbL YeHmpa u
MOYKU OKPYHCHOCMU, COCMABIAMb YPAGHEHUe NPAMOU N0 KOOPOUHAMAM
08YX ee mMouex,
—  pewamv npocmeniuiue 3a0a4u MemoooM KOOPOUHAM
Coom |— onepuposamv na 6a3060M YpOoHe NOHAMUAMU. CUHYCA, KOCUHYCA U BLIYUCTAMb NAOWAOU (DuU2Yp, COCMABNIEHHLIX U3 08YX U
Howe manzenca y2108, bonee NPAMOY20]1bHUKOS, napanienospammos,
HUA |-  npuMeHAmMb OCHOBHOE MPULOHOMEMPULECKOe MOICOeCm80 NpuU peuleHul Mpey20bHUKOS, KpY2d U CeKmopda,
Mmexnco 3a0au Ha Haxodxcoenue OOHOU MPUSOHOMEMPUYECKOU QYHKYUU uepes BLIYUCTAMb — NIOWAOU — MHO20Y20JIbHUKOG,  UCHOJIb3YS
y opyayio, OMHOWEHUS! PABHOBEIUKOCMU U PABHOCOCMABIEHHOCTNU,
Cmop |—  yzobpasxcamv Y201 MexHcOy BeKMOPAMU, BbIYUCTAMD cKanApHoe npuMeHsAms  aneebpaudeckuti U - MmpucoHOMempuyecKull
oHam npouszeedeHue 6eKmopos, mamepuan npu peuleHuy 3a0a4 Ha 8blYUCIeHUe Naowaoeti
wu —  Haxooumv yenvl Mexcoy 6eKmopamu, UCNONb3VA (POPMYNY CKANAPHO20 MHO20Y20/IbHUKO8;
yeram npousseoeHus: 8 KOOPOUHAMAX, npuobpecmu  Onvim NPUMEHeHUs aneedpauiecKko2o U




u —  NPUMEHAMb meopemy CUHYCO8, Meopemy KOCUHYCOS, MPU2OHOMEMPULECKO20 annapamanpu peueHuu
mpeyz |—  npumensamov opmyny niouaou mpeyeoibHuKd, 2eoMempuHecKux 3a0a4
OJIbHU | —  pewams npocmeliiue 3a0a4u  HA HAXOJCOEHUE CMOPOH U  Yelo8
ka.Ck NPOU3BOTLHOCO MPEY2ONbHUKA
QNAPH | B no6ceOHe6HOI HCUHU U NPU UZYUEHUU OPY2UX NPEOMEM 08:
oe —  UCNONB308aMb 8eKMOPbL OJisl peuleHuss 3a0ay Ha O8UdICEHUe U Oelcmaue
npous cun
6e0eH
ue
6exkm
opos
Hnun |— onepuposamv  Ha ~ 06a3080M  YPOSBHENOHAMUSAMU  NPABUILHOSO |— BbIBOOUMb (YOPMYILY O/l bIYUCIEHUSL Yeld NPABUILHO2O N-
a MHO20Y20/IbHUKA, V2ONbHUKA U NPUMEHAMb ee 8 npoyecce peuleHus 3a0ad,
OKpY |— npumenamos Gopmyny 01 bIYUCIEHUS Yeld NPABUTbHO20 N-Y20IbHUKA.  |— NpPOBOOUMb  OO0KA3AMENbCMEd Meopem o @opmyne
JHCHOC | —  nppumenams Gopmynsi naowaou, CIMOPOHbL npasurbHo20 niowaou, — CMOPOHbL  NPABUNILHO20 — MHO20Y20]lbHUKA,
muu MHO20Y20/IbHUKA, pAOUyca 6NUCAHHOU U ONUCAHHOU OKPYHCHOCMU, paouyca  6NUCAHHOU U  ONUCAHHOU — OKDYICHOCMU U
naow | — ppumensmv  popmynvl  OAUHBL  OKPYAICHOCMU, OyeU  OKPYICHOCHIU, creocmsul U3 meopem U NPUMEHAMb UX Npu peuieHuu
aob nI0Waou Kpyea u Kpy208020 ceKmopa. 3a0ad,
Kpy2d | ycnonvzosamu ceoticmea usmepenus, ONUH, Y206 npu peuwienuu 3a0ay na |~ Pewams 3a0auu Ha 0OKA3amenbCmeo ¢ UCNOIb308AHUEM
Haxooicoenue ONUHbl Ompe3Kd, 2padyCcHOU Mepbl yaad, popmyn OnunbL OKPYIHCHOCIU U ONUHBL OY2U OKPYICHOCMU,
—  BBIUUCTAMb NAOWAOU MPEY2OJIbHUKOS, NPAMOY2O0JIbHUKOS, Mpaneyull, popmyn nnowaoeii uzyp.
KpY208 U CeKmopos;
—  BLIYUCTAMb OJIUHY OKPYHCHOCU U OTUHY OV2U OKPYIHCHOCTIU,
—  BLIYUCTAMb ONIUHBL TUHEUHBIX 2eMEeHmMOo8 ueyp U Ux yeivl, UCHONb3)s
usyueHHvle hopmynol.
B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:
— pewamv  npakmuueckue — 3a0auu,  CA3AHHbIE C  HAXOMHCOEHUeM
2e0MempuU4ecKux 6eIU4UH.
Heu |- onepuposame Ha 6a3060M  YpOGHe  NOHAMUAMU  OMOOPANCEHUS |— NPUMEHSIMb CEOUCMEA OBUICEHUS NPU PEULEHUU 3A0aY,
JHcenu NIIOCKOCMU HA ce0sl U O8UNHCEHUS, —  NPUMEHAMb NOHAMUA. 0CeBAs U YEHMPATbHASL CUMMEMPUS,
A — omnepuposamv Ha 0A3080M YPOGHE NOHAMUAMU O0CE8OU U YEHMPALbHOU napaniebHulil NepeHoc U NOBOPOM 8 peueHuy 3a0ay

CUMMeEmMpuUU, NAPALILENIbHO20 NEPEHOCA,NOBOPOMA,
PACno3Hasamv 8UAbL OBUICEHULL,




8bLINONIHAMbG NOCMPOEHUE OBUINCEHULI C NOMOWDLIO YUPKYIA U JIUHEUKU,
ocyuecmenams npeodopasosearue guayp,

PACNO3HABAMb NO YePMeNCam, OCYWeCmsaiams npeoopazosanus ueyp c
HOMOWBIO  0CeBoU U YEHMpAnbHOU CUMMEMpPUY, NaAPaLLeIbHO20
nepeHoca u n08OpPomad.

Haua PACno3HABaAMb HA YEPpmedNcax, PUCYHKAX, MOOeNaxX U 6 OKPYHCarouwem |— Bbl4UCTAmb 00vEMbL NPOCMPAHCMBEHHbIX
JIbHbL Mupe niocKkue u npoCmpancmeeHHvle ceomempuyecKue Quaypol; 2e0MempudecKux pueyp, COCMABNIeHHbIX u3s
e PACnO3HAsamv  pa3eépmKu  Kyoa, NpaMOy20/bHO20 napaiieienuneod, NPAMOY201bHbIX NAPANLENENUNE008;

ceede NPABUILHOL NUPAMUObL, YUTUHOPA U KOHYCA, —  yenyoumo u paseuma npeocmasieHus 0
Hun onpeodenams NO JUHEUHbIM pazmepam pas3eépmku ueypsl JuUHelHble NPOCMPANCIMBEHHBIX 260MEeMPULECKUX PUSYpax;

us paszmepul camoul ghucypuvl u HA0OOpom; —  NpumeHamb  noHaAmue  pazeépmKu O BbINOJIHEHUS
cmepe BLIUUCTIANMb 00BEM NPAMOY20NbHO20 NAPALLeenunedd. NPAKMU4ecKux pacuémos.

omem

puu

Iloem NPUMEHAMb NpU  peleHuu 3a0aiy OCHOGHble COOMHOUIEHUS MedHcOy CMOPOHAMU U Yelamu NPIMOY20JbHO20 U NPOU3BOTLHO2O
openu MpeyeonvHUKd;

e NpUMeHAMb HOPMYIbl NIOWAOU MPEY2OTbHUKA.

Kypca peuwams mpey20abHUKU ¢ NOMOWbBIO MeopemM CUHYCO8 U KOCUHYCO8,

naan NPUMEHAMb NPUSHAKU PABEHCMBA MPEY20bHUKO8 NPU PEeUleHUY 2eOMeMPUYECKUx 3a0at,

umem NPUMEHAMb NPUSHAKU NOO000US. MPEY2OTbHUKO8 NPU PEUUeHUU 2eOMemPUYecKux 3a0ady,

puu

onpeoenams UObl Yemblpexy20IbHUKO8 U UX C8OUCMEA,

UCNONbL308aMb HopMYbl NIOWAOel Pueyp Ol HAXOHCOEHUST UX NI0WAoU,

BbINOIHAMb YePmedc NO YCA08UIO 3A0ayu, peulams npocmetiwiue 3a0ayu no meme « Yemuipexy2oibHuKu»

UCNONB308AMb CEOUCMBO CMOPOH YeMbIPEXy20IbHUKA, ONUCAHHO20 OKOJLO OKPYICHOCHU, C8OUCMEO Y2ll08 GNUCAHHO20 YeMblPeX)y20IbHUKA
npu pewlenuu 3a0ad,

UCNONB308aMb YOPMYIbL ONUHBL OKPYHCHOCU U OVeU, NIOWAOU KPYed U CeKMOopa Npu peueHuu 3a0ady,

pewams 2eomempuyeckue 3a0ayu, ONUPAsCh HA CEOUCMBA KACAMENbHbIX K OKPYICHOCMU, NPUMEHS OONOJIHUMENbHbIe NOCMPOEeHUs,
aneebpaudeckull U mpuecoHOMempudeckutl annapam,

nPO6OOUMb Onepayuu Hao 6eKMOPamu, bIYUCIAMb OIUHY U KOOPOUHAMbL 6eKMOPA, Y20l MeXCOy 86eKMOPAMU,

PACNo3HAB8AMb YDAGHEHUSL OKPYHCHOCMEU U NPAMOU, YMemb UX UCHOb308AMD.




Conep:xanue yueoHoro npeamera «['eomerpus 9»
BekTopsbl u MmeTo koopauHar (19 4.)

[Tonsitue BekTopa. PaBeHcTBO BekTOpOB. CIIOKEHHE U BHIYUTAHUE BEKTOPOB. ¥ MHOKEHUE BEKTOpa Ha YHCIIO. Pa3iiokeHne BEKTOpa 1o
JIBYM HEKOJUTMHeapHbIM BekTopaM. Koopaunatsl Bektopa. [Ipocreiine 3a1a4n B KoOpguHaTax. Y paBHEHUs] OKPYKHOCTH | MpsiMoii. [IpumeHeHune
BEKTOPOB M KOOPAUHAT MPU PEIICHUH 3a/1a4.

OcHOBHasl 1Ielb — HAYYUTh YYAIMXCS BBIIOJHATH ICHCTBUS HAJ BEKTOPAMH KaK HAIPaBJICHHBIMU OTPE3KAMH, YTO BaXKHO JUIS
IPUMEHEHHSI BEKTOPOB B (pH3UKE; MIO3HAKOMHUTD C UCIIOJIb30BAHHEM BEKTOPOB U METO/a KOOPAWHAT MPH PEIICHUH FCOMETPHUYCCKUX 3a1a4. Bekrop
OIIPE/ICNICTCSl KaK HAMpaBICHHBI OTPE30K M JCUCTBUS HAJ BEKTOPaMH BBOJITCS TaK, KaKk 3TO NPHUHITO B (U3UKE, T. €. KaK JCUCTBUS C
HAIPABJICHHBIMH OTPE3KaMHU.

OCHOBHOE BHUMaHHE JIOJDKHO OBITH YJAEICHO BBIPAOOTKE YMEHHH BBINOJHATH ONEPAIlMU HAJ BEKTOpaMH (CKIIA[IbIBAaTh BEKTOPHI IO
IpaBWIaM TPEYTrOJbHUKA M IapajuieiorpaMMa, CTPOMTh BEKTOp, PAaBHBIA Pa3sHOCTH [BYX [aHHBIX BEKTOPOB, & TAKKE BEKTOp, PaBHbIH
HPOU3BEJICHUIO JAHHOTO BEKTOpA Ha JAHHOE YUCIIO).

Ha mnpumepax mMOKa3bIBacTCs, KaK BEKTOPbI MOTYT IPUMEHSTHCS K PCIHICHHIO TCOMETPHUYCCKUX 3a1ad. J[eMOHCTPHPYETCsI
3¢ eKTHBHOCTD IPUMEHEHUs GOPMYIT I KOOPAMHAT CEPEMHBI OTPE3Ka, PACCTOSHHUS MKy JIBYMsI TOYKAMH, YPABHEHUI OKPYKHOCTH U TPSIMOA
B KOHKPETHBIX T€OMETPUYCCKHX 3a/1a4aX, TEM CaMbIM JIACTCs MPECTaBICHUE 00 M3yYCHHH T€OMETPUUCCKIX (PUIYp C MOMOIIBIO METOIOB aareOpBbl.
CoOTHOIIIEHUSI MeKIy CTOPOHAMH H yIJIaMH TpeyrojibHuka. CkajsipHoe npou3BeieHne BeKTopoB(14 u.)

CuHyC, KOCHHYC U TaHT'€HC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Penienne TpeyroibHUKoB. CKaIsipHOE IPOU3BEICHHE BEKTOPOB U €r0
IPUMEHEHHE B FTEOMETPHYECKUX 3a/a4uax.

OcCHOBHas 11eJTb — Pa3BUTh YMEHHE YYAIIUXCs IPUMEHSTH TPUTOHOMETPHUYECKHIA armapar Mpy PEIICHAN TeOMETPUICCKHX 3a/1a.

Cunyc 1 kocuHyc 1060ro yria ot 0° 10 180° BBOISTCS ¢ TOMOIIBIO SANHUYHOMN TTOTYOKPYKHOCTH, JIOKA3bIBAIOTCSI TEOPEMbI CHHYCOB H
KOCHHYCOB M BBIBOJMTCS ellie oJHa (GopMyIia IJIOMaan TPEeyroibHUKa (TI0JIOBHHA MPOM3BEICHUS JIBYX CTOPOH Ha CHHYC yIJia MEKAY HHUMH). DTOT
anmapar MPUMEHSETCS K PEIICHUIO TPEYrOJIbHUKOB.

CkaisipHOe TPOU3BEICHHE BEKTOPOB BBOIUTCSA Kak B (u3uke (MpOW3BEICHHE JJIMH BEKTOPOB Ha KOCHHYC yrila MEXIy HUMH).
PaccmaTpuBaroTCs CBOMCTBA CKASIPHOTO TIPOU3BECHUS U €r0 MPUMEHEHHUE TIPH PEIICHUH FeOMETPHUYECKUX 3a/1ad.

OCHOBHOE BHHMAaHHUE CIIEyeT YJACIUTh BHIPAOOTKE TPOYHBIX HABBHIKOB B MPHMEHEHHH TPHTOHOMETPHUYECKOTO amimapara mpu
pEIICHUH TeOMETPHUYCCKUX 3a/1au.

JIIMHA OKPYKHOCTH U Iiomaasb kpyra (11 4u.)

[TpaBuibHBIE MHOTOYTOJNBHUKHA. OKPYKHOCTH, OINHMCaHHAs OKOJIO MPAaBUILHOTO MHOTOYTOJNbHUKA U BIHCAaHHAas B Hero. IloctpoeHwue
NPaBUIBHBIX MHOTOYTOJBHHUKOB. [lyTHa OKpykHOCTH. [1momians kpyra.

OcHOBHasl 11e7Ib — PACUIMPUTH 3HAHUE YUYALIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh HMOHSTHUSI JUTHHBI OKPY)KHOCTHU ¥ IUIOILIAJH KPyTa U
GopMynbl T MX BBIYMCICHUS B Hauanme TeMbl JaeTcs ONpenesieHHe IPaBUIBHOTO MHOTOYTOJIbHUKA M PacCMaTpPHBAIOTCS TEOPEMbI 00



OKPYXHOCTSIX, OIIUCAHHOM OKOJIO IPABUJILHOTO MHOTOYI'OJIbHUKA U BIIMCAHHOW B HEro. C MOMOIIBIO ONMMCAHHOW OKPY)KHOCTH PELIAIOTCS 3a7auu O
MOCTPOCHUHU MPABUIIBHOTO MIECTUYTOJIbHUKA U MPABUILHOTO 12-yronbHHKA, €CIH J1aH MPAaBUIBHBIN M-yTOIbHUK.

@®opMyJIbl, BEIPAKAIOLIME CTOPOHY IIPABUIIBHOIO MHOTOYT'OJIbHUKA U PaJyC BIIMCAHHON B HETO OKPYKHOCTHU Y€pe3 panyc ONHUCAHHOU
OKPYKHOCTH, HCIIONb3YIOTCS MPU BbIBOJE (OPMYJ ATUHBI OKPYKHOCTU U IUIOIIAIU Kpyra. BeiBoa onupaercss Ha HHTYUTUBHOE IPEICTaBICHHUE O
npejene: Ipu HEOrPaHUYEHHOM YBEIMUEHUU YHUCIIa CTOPOH MPaBUJIBHOIO MHOTOYT'OJIbHHUKA, BOUCAHHOIO B OKPYXXHOCTB, €r0 MIEPUMETP CTPEMUTCS
K JUIMHE 3TOW OKPYKHOCTH, a IUION[aJb — K IJIOIIAAU KPyra, OrpaHUYEHHOT0 OKPYKHOCTBIO.

NBuxenus (7 4.)

OtoOpakenue miockoctu Ha ceds. [lonstue aBmxenus. OceBas u ueHTpanbHas cumMmerpuu. [lapamnensubiit nepeHoc. [loBoporT.
Hanoxenns u nBuxeHusl.

OcCHOBHas 1Lielb — I[IO3HAKOMUTH Y4YalIUXCsl C IMOHATHEM [BHXKEHHS M €ro CBOMCTBaMH, C OCHOBHBIMM BHJAAMH JIBHOKCHHUH, C
B3aMMOOTHOLICHHUSIMHU HAJIOKEHUN U IBUKEHUM.

JIBU>KeHHe TUIOCKOCTH BBOJUTCS Kak OTOOpa)keHHE IIJIOCKOCTH Ha ce0s, COXpaHsIollee paccTossHue MeKay Toukamu. [lpu
PacCMOTPEHUH BHJIOB JIBUKEHUI OCHOBHOE BHUMAHHUE YAEJSAETCS MOCTPOEHUIO 00pa3oB TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB IIPU OCEBOI U
HEHTPaJIbHOW CUMMETPUSAX, MMapallIeIbHOM mepeHoce, moBopoTe. Ha adhekTHhIX mpuMepax MOKa3bIBAaeTCsl MPUMEHEHUE TBUKEHHUH MPHU PEIICHUN
reoMeTpuueckux 3anad. [loHsTHEe HANTOXKEHUs OTHOCUTCS B IAHHOM KypC€ K YHCITY OCHOBHBIX MOHATHH. J[OKa3bIBaeTCs, YTO MOHSTHS HAJIOKEHUS U
JBUKCHHUS SIBIISIFOTCS] SKBUBAJICHTHBIMU: JII000€ HAJOXKEHHUE SIBJISAETCS ABMKEHHEM IUIOCKOCTH M 00paTHO. M3ydeHue aoka3aTenscTBa HE SBIISETCS
00s13aTeNbHBIM, OJIHAKO CIIEYET PACCMOTPETH CBSA3b MOHATHI HAJOKEHUS U IBUKEHUS.

HauvanbHble cBeieHusi U3 cTepeoMeTpun (4 4.)

[Tpenmer crepeomerpusi. Muororpanuuk. [Tpmsma. [Mapamnenenunesn. Humaaap. Konyc. Cdepa u map.

OcHOBHas 11€J71b — NO3HAKOMUTD YYAIIUXCS ¢ MHOTOTPAHHUKAMM;TEJIaMU U IOBEPXHOCTSIMU BpAILICHUSI.
06 akcuomax reomerpuu (1 4.)

006 akcroMax mIaHuMeTpuu. HekoTopsle CBeIeHNS O pa3BUTUU T€OMETPUU

OcHoBHasl 11€7b — J1aTh 00J1ee I1yOOKO€E MPECTABIEHNE O CUCTEME aKCUOM IIJITAHUMETPUU M aKCHOMaTHYECKOM METO/1e
IMosTopenue (10 4.)

[TapannensHbie npsimble. TpeyronbHukH. YeTblpexyroabHUKU. OKPYKHOCTb.

OcHOBHas 11€7Tb — UCIIOIb30BATh MATEMATUUECKUE 3HAHUS JIJISl PEILICHUS] Pa3IMYHbIX MATEMATUUECKHUX 3a/1au.

Ka.nemlapﬂo - TEMATHYECKOE IVIAHUPOBAHUE

Ne n/m HanmeHoBaHMe pa3je/ia U TeMbI Kos1-Bo yacos JlaTa npoBeaeHus IIpumeyanue

IloBTOpEHUE 2 yaca

1 ITosTopenue. TpeyroabHUKH 1 3.09




2 IToBTOpenue. YeTplpeXyroabHUKU 1 3.09
BexTopst 9 yacoB
3 ITonstue BexTopa. PaBeHCTBO BEKTOPOB 1 10.09
4 OTKIiTagpIBaHNe BEKTOpA OT JaHHOW TOYKU 1 10.09
5 CymMa IByX BEKTOPOB 3aKOHBI CIIOKEHHSI BEKTOPOB. 1 17.09
6 CyMMa HECKOJIBKHIX BEKTOPOB. BrranTaHme BEKTOpOB 1 17.09
7 Pemenue 3agau «CrnosxxeHne 1 BBIYUTaHUE BEKTOPOB» 1 24.09
8 IIpoun3Benenune BEKTOpa Ha YHUCIIO. 1 24.09
9 IIpyMeHeHre BEKTOPOB K PELIEHHUIO 33134 1 1.10
10 CpenHsis TUHUSA Tpaneluu 1 1.10
11 Kontponpras padora Nel mo Teme: «Bekropbn» 1 8.10
MeTton KOOpAMHAT 10 yacoB
12 Koopaunater  BekTopa.  PasmokeHme  Bekropa 1O OBYM 1 8.10
HEKOJJIMHEaPHBIM BEKTOpam )
13 CBs3bp MEXJy KOOpJIUHATaMHU BEKTOpa M KOOpPAMHATaMH €ro Hayaja 1 15.10
M KOHIIa !
14 IIpocrelimue 3a1a4u B KOOPAUHATAX. 1 15.10
15 Pewenue 3anaq no teme: «MeToJ KOOpAUHAT» 1 22.10
16 YpaBHeHME JTUHUU HA TUIOCKOCTH. Y paBHEHUE OKPY>KHOCTH. 1 22.10
17 VYpaBHeHue npsiMoi 1 12.11
18 Hcnonp3oBaHue ypaBHEHHH OKPYKHOCTH M MPSMON MPHU PEIIECHUH 1 12.11
3a1a4 '
19 Pewenue 3anay ¢ UCMosIb30BaHUEM METOJIA KOOPAMHAT 1 19.11
20 Pemenue 3ama4 ¢ UCIOIB30BaHUEM METO1a KOOPAHHAT 1 19.11
21 Kontponpnas padora Ne2 mo teme: «MeToa KOOpAUHAT 1 26.11
CooTHOLIeHUSI MeXKIy CTOPOHAMH M YIVIaMHM TpeyroJbHHKA. 14 yacos
CkajsipHoe NIpou3BeeHHE BEKTOPOB
22 Cunyc, KOCUHYC, TaHT€HC, KOTaHT€HC. 26.11
23 OCHOBHOE TPHUTOHOMETPUUIECKOE TOXKIECTBO. 3.12
24 @opmynsl npuBeneHus. DPopMyibl s BBIUMCICHUS KOOpAMHAT 312
TOYKHU .
25 TeopeMa o momany TpeyroibHUKa. 1 10.12




ITouckoBo-uccae0BATELCKHUI Tan no NMPOEKTY
«TpeyroibHUKH... OHU MOBCIOAY!»

26 Teopema cuHyCOB 1 10.12

27 Teopema KOCHHYCOB 1 17.12

28 Pemenue TpeyrojibHUKOB 1 17.12
W3zmepurensHble pabOTHI. 1

29 TpaHcaAUOHHO-0()OPMHUTENbCKU Tan no NPOEKTY 24.12
«TpeyroibHUKH... OHU MOBCIOAY!»

30 Pemenne 3amau mno teme: «COOTHOIIEHHS MEXIY CTOPOHAMHU U 1 2412
yIJIaMHU TPEYrOJIbHUKA» '

31 Pemenne 3amau mo teme: «COOTHOIIEHHS MEXIY CTOPOHAMHU U 1 14.01
YTIaMH TPEYTOIbHUKA '

32 VYron mexay Bektopamu. CkansgpHOe NPOU3BEJCHHE BEKTOPOB. 14.01

33 CkayisipHO€ TTPOU3BEIEHNE BEKTOPOB U €r0 CBOWCTBA 21.01
IIpumeHeHre CKalspHOrO IIPOU3BEIEHUS BEKTOPOB K PELICHUIO

34 | o N 21.01
OpraHu3zanus NPOeKTHOM AesiTeIbHOCTH.
3aKII0YHTeNbHBII ITAN

35 Kontponmpaas pabora Ne3 mo Teme: «COOTHOIICHHE MEXKIY 1 28.01
CTOPOHAMH U YIIIAMH TPEYTOIbHHKA» '
JJMHa OKPY/KHOCTH U IUIOIIAAL KPyra 11 yacoB
[IpaBuibHBIA MHOTOYTOJIBHUK. 1

36 TIoMCKOBO-HCCIIEN0BATENbCKHIA aTan o NPOEKTy 28.01
«'eomeTpryecKne NapKeThb»

37 OKpy>KHOCTb, OITUCAHHAs OKOJIO ITPABUIBHOIO MHOTOYTOJIBHUKA 4.04

38 OKpy’>XKHOCTb, BIIUCAHHAs B IPaBUJIbHbII MHOTOYTOJIbHUK. 4.02

39 OKpY>XHOCTh, OIHMCAaHHAs OKOJO MPaBMJIBHOTO MHOTOYTOJBHUKA U 11.02
BIIMCAHHAS B HETO '

40 DopMmyisl JUIs BBIUHCIICHUS IUIOILA M MPaBUIBHOTO 1 11.02
MHOTOYTOJIbHHKA, €r0 CTOPOHBI U pailyca BIUCAHHON OKPYIKHOCTH '

41 [TocTpoenue npaBUIIbHBIX MHOTOYTOJIbHUKOB 18.02
JlinHa OKpy>KHOCTH.

42 TpaHCASUHOHHO-0GOPMHATENLCKHI  3Taml MO0 MPOEKTY 18.02
«['eomeTpryecKne NapKeThb»

43 IMnomans kpyra Ilnomans kpyroBoro cekropa 25.02

44 Pemenue 3anau «/lnuna okpyxsoctu. [Tnomans kpyra» 25.02

45 Peutenue 3aa4. 4.03




Opranuzanus TNPOEKTHOH [eSITeIbHOCTH. 3aKJIIOYHMTEbHBIH

sTan
46 Kontponsnas padora Ned mmo teme: «/[HA OKPYKHOCTH U IO 1 4.03
KpyTra»
JABuskenue 7 yacoB
47 OTtobpakeHue WIOCKocTH Ha ceOs. [loraTne nBMKEeHUS 11.03
Cummerpus.
48 ToucKkoBo-HeCIe10BaTeIbLCKHIl Tan no npoekTy «B moze — 11.03
reomMerpus!»
49 [TapannensHeiil nepenoc. IloBopor 1 18.03
50 INapannensHsiii nepenoc. [loBopor 1 18.03
51 Pemrenne 3anau nmo teme: «JIBUKEHUSD) 1 1.04
52 Pemenue 3anau no teme: «JIBuxeHUD) 1 1.04
53 KonrponbHas padora Ne5 1o teme: «/IBrkeHHs» 1 8.04
HauyanbHble cBeeHUs U3 CTEPeOMeTPUH 4 yaca
54 IIpenmer crepeomeTpuu. MHOTOrpaHHUKHU 1 8.04
55 [Ipusma. INapannenenunen. CBoiicTBa mapaenenumneaa 1 15.04
56 Tena Bpamenusa. Humuaap. Konyc. 1 15.04
57 Coepa. map 1 22.04
58 00 akcuomax reoMeTpuu 1 yac 22.04
IloBTOpEHUE 10 yacoB
59 Tpeyronasauku. [Ipu3Haky paBeHCTBA TPEYroJIbHUKOB 1 29.04
60 ITono6ue TpeyroJrHUKOB 1 29.04
61 [TapannenbHble npsiMble 1 6.05
62 YeTbIpexXyroJbHUKH 1 6.05
63 [nowmanu 1 13.05
64 Cekyuiue 1 KacaTenbHbIE 1 13.05
65 HroroBasi KOHTpoJIbHAs paboTa 1 20.05
66 ToBTOpeHue 1 20.05
67 IToBTOpeHue 1 27.05
68 IToBTOpeHne 1 27.05




HUTOIro 68 yacoB







