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1. lHoacnumenwvnan 3anucka:

[Iporpamma 1o mpenmery «l'eomerpusi» s 9-X KIIacCOB COCTaBJICHA B
COOTBETCTBUU C (¢enepalibHbIM TIOCYyJapCTBEHHBIM 0O0pa30BaTeIbHbIM CTaHAAPTOM
OCHOBHOI'0 obmiero oOpasoBanus (mpukas3 MuHOOpHaykn Poccum ot 17.12.2010 r. Ne
1897 ¢ wu3smeHeHwmsiMHM), Ha OCHOBE aBTOPCKOM MPOTpaMMbl Kypca TEOMETPUM JJIs
yuamuxcss 7 — 9 kiaccoB 00meoOpa3oBaTelbHBIX yupexaeHuil (coctaButens T.A.
Bypmuctposa, 2008 r.).

Lenn oOyuenuss «l'eomeTpus» B pamMkax (deaepaJbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeIbHOr0 CTaHJapTa OCHOBHOTO OOIIero oOpa3oBaHUs: CUCTEMATHYECKOE
M3y4Y€HHUE CBOMCTB TEOMETPUYECKUX GUTYp Ha IUIOCKOCTH, (OpMHUpPOBAHHE
MPOCTPAHCTBEHHBIX MPEACTABICHUN, PA3BUTHE JOTUYECKOTO MBIIUJIECHUS U MOATOTOBKA
anmnaparta, HeOOXOJUMOTO JUISI M3YUYSHUsI CMEXHBIX JUCUMIUINH ((pHU3MKa, YepUYeHUE U
T.J.) ¥ Kypca CTEpEOMETPUH B CTapLINX KJlaccax.

TunoBasi pabouass mporpamma no npeamery «l'eomerpus» B 9-x Kiaccax
paccuuTana Ha 68 yacoB (13 pacuera 2 yaca B HeAel, 34 Henenu). B cooTBeTCTBHU C
y4eOHBIM IUIAaHOM, y4YE€OHBIM KaJICHIAapHBIM TpadukoM, pacnucanuem ypokoB MBOY
«IIxoma Ne 113» na 2022-2023 yueOHbli rox pabouyro HOporpamMmy HEOOXOIUMO
peanuzoBaTh 3a 67 ydeOHBIX yacoB B 9a u 66 yueOHbIX yacoB 9B kiaccax. [Iporpamma
COOTBETCTBYET (pereparbHOMy KOMIOHEHTY TOCYJAapCTBEHHOI'O CTaHJapTa OCHOBHOTO
ob6urero oopa3oBaHus 10 npeamMety «l'eomeTpusn.

Y4eOHO-MEeTOANYSCKUN KOMILICKT:

I'eomerpust. 7-9 kimaccel. Atanacsu JI.C., byry3zoB B.®., Kagommer C.b. u
np.UznarensctBo "lIpocBenienue"

2. ITnanupyemoie npeomemmunle pe3ynibmamol U3y4eHUs

npeomema «I'eomempusn)

BpinyckHUK HayuyuTcsl (OJ1 MCHOJb30BAHMSI B NOBCEJIHEBHOW KU3HHM M
o0ecrieyeHHsI BO3MOKHOCTHM YCHEIIHOI0 NMPOAOJIKeHHMsI 00pa3oBaHuUsl Ha 0a30BOM
YPOBHe)

I'eomerpuyeckue purypbl

— OmnepupoBaTh Ha 0a30BOM YPOBHE NOHSTUSIMH FT€OMETPUUECKUX PUTYD;

— H3BJEKaThb MH(OpPMALMIO O TEOMETpUYECKUX (urypax, MperCcTaBIeHHYI0 Ha
yepTrexax B SBHOM BUJE;

— OPUMEHATHh Ul pEUIeHUs 3aJad TreoMeTpuueckue (axkThl, €CIM YCIOBUS HX
IpUMEHEeHHUs 3aJ1aHbl B IBHOM (hopme;

— pemiath 3aJaud Ha HAxXOXKIEHHE T'€OMETPUYECKHUX BEIMYMH MO oOpasuam HIn
aJIropuTMaMm.

B noBceHeBHOM KU3HHM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:

— HCIIOJIb30BaTh CBOMCTBA IN€OMETPUUYECKUX (PUTYp IJIsI pEelIeHUs] TUIIOBBIX
3a7la4, BO3HHUKAIOIIMX B CHUTyalHUsAX MOBCEIHEBHOM >KXW3HHM, 3aJlad NPaAKTHYECKOTO
COJIEPKAHUSL.

OTHoOICHUA

— OmnepupoBaTh Ha 0a30BOM ypOBHE IMOHSTHUSIMHU: PAaBEHCTBO (UTYp, PaBHbBIE
(urypbl, paBeHCTBO TPEYTrOJIbHUKOB, IMapajjeIbHOCTh MNPSAMBIX, MNEPNEHAUKYIIPHOCTD
NPSIMBIX, YIJIBI MEXKAY NPSIMBIMHU, IEPIESHANUKYJIISIP, HAKJIOHHAS, IPOEKIIHA.

B noBceiHeBHOM KU3HM M TIPM U3YYEHHH APYTUX NMPeIMeTOB:

— HCIIOJIB30BAaTh OTHOILEHUS JUIsl PELIEHUs MPOCTEHIIMX 3a/]ad, BO3HUKAIOIIUX B
peanbHON KU3HU.

N3mepeHust 1 BbIYMCIEHUS

— BbInonHATE W3MEpeHUEe MIUH, PACCTOSHMM, BEIMYMH YIJIOB, C ITOMOIIBIO
WHCTPYMEHTOB Ul U3MEPEHUH JJIUH U YTIJIOB;



— TpUMEHATH (OopMyJBbl MEpUMETpa, IUIOMEAAX U 00beMa, IUIOIAAN MOBEPXHOCTH
OTJIEIbHBIX MHOTOI'PaHHUKOB IIPY BBIUNCICHUSX, KOTJa BCE JaHHBIE UMEIOTCS B YCIIOBUY,

— mpuMeHsTh TeopeMy lludaropa, 6a30BbIe TPUTOHOMETPHUECKUE COOTHOIICHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITONIAZEN B POCTEUILINX CIydasiX.

B noBceaqHeBHOM KM3HU U NIPU U3YYCHUH APYTHX NPEeIMETOB:

— BBIYMCIATH PACCTOSIHUS HA MECTHOCTH B CTaHAAPTHBIX CHUTYyalUsX, IUIOIIATU B
NPOCTEUIINX CIyYasx, IPUMEHATh (OPMYIIbI B TPOCTEHUIIINX CUTYalUsAX B TOBCEHEBHOMN KU3HU.

I'eomeTpr4eckue NOCTPOCHHUA

— M3006paxkaTh TUIOBBIE TIIIOCKKE (GUTYPBI U GUTYPHI B IPOCTPAHCTBE OT PYKHU
1 C IIOMOLIbIO HHCTPYMEHTOB.

B noBceHeBHOM KU3HHM M IIPH U3YYCHHHU APYTUX NPEIMETOB:

— BBIIOJHATH MPOCTEHIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOJIHMMEBIE B
pealIbHOM KU3HU.

I'eomeTpuyeckue npeodpasoBaHuA

— Crpouts purypy, CHMMETPUUHYIO TAaHHON (UType OTHOCUTEIHHO OCH M TOUYKH.

B noBceHeBHOM KU3HM M TIPM M3Y4YEeHHH APYTUX NMPeJIMeTOB:

— pacno3HaBaTh ABH)KEHHE O0BEKTOB B OKPYXKAIOIIEM MHPE;

— pacro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHPE.

BekTopbl 1 KOOPANHATHI HA IJIOCKOCTH

— OnmnepupoBaTb Ha 0a30BOM YpOBHE IOHATHUSAMH BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA Ha YUCIIO0, KOOPAUHATHI HA IJIOCKOCTH;

— ompenensaTb NPUOMMKEHHO KOOPIWMHATHI TOYKM 10 €€ H300paKEeHUIO0 Ha
KOOPAMHATHOW INIOCKOCTH.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEJIMETOB:

— HCIIOJIB30BAaTh BEKTOPBlI ISl pELIEHMs] MPOCTEHIIMX 3a7ady Ha OIpEelesIeHue
CKOPOCTH OTHOCHUTEIBHOIO ABUKECHHUS.

Hcropuss MaTeMaTuKH

— OmnuceiBaTh OTHAEJIbHBIE BBIJAIOIINECS PE3YJIbTAaThl, MOJIYyYEHHBIE B XOJ€
pa3BUTHSI MAaTEMATUKH KaK HayKHU;

— 3HAaTh IIPUMEPBl MATEMAaTHYECKUX OTKPBITUM M HX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW M BCEMHUPHOUN UCTOPHUEN;

— IOHHUMATh POJIb MAaTEMATUKH B pa3BuTuu Poccun.

MeToabl MAaTEMATHKH

— BpIOupaTh noaAXOasIINI U3yYEHHBIH METOJT ISl PELIEHUSI U3yUYEHHBIX TUIIOB
MaTeMaTHUYEeCKUX 3a/1ay;

— IlpuBoauThe mpHUMeEpbl MAaTEMAaTUUECKUX 3aKOHOMEPHOCTEN B OKpY KarolleH
JIEHCTBUTEIIBHOCTHU U IPOU3BEICHUAX UCKYCCTBA.

BbInyCKHUK MOJYYUT BO3MOKHOCTb HAaYYUThCH Js oOecneyeHUs
BO3MOKHOCTH YCICIIHOI'0 NPOAOJI)KEeHHsI 00pa3oBaHNsa Ha 0a30BOM H YIJIyO0JICHHOM
YPOBHAX

I'eomerpuueckue Gpurypbl

— Onepuposame NOHAMUAMU 2E0MEMPULECKUX Puyp;

— u3enekamv,  UHMEPNPEMuposamv U  npeobpazoevlieamv  UHGoOpmayulo o
2eomempuieckux ueypax, npeocmasienHylo Ha 4epmedicax,

— npumenAmb 2eomempuyeckue gaxmsl Ol peuieHus 3a0a4y, 8 MOoM Hucie,
NPeOnonazaruux HeCKOJIbKO Wa208 peueHus;

— Gopmynuposams 6 npocmeuuux CIyuasx ceoUCmea u NPUsHaKu ueyp;

— 00Ka3b18ams 2eoMempuiecKue YmeepitcOeHus,;

— enademv CcmMamOapmHou Kiaccugukayuel niIOCKUX @uayp (mpeyeorbHuKos u
Yemuvlpexy201bHUKOB).

B noBceaHeBHOI1 *KM3HU U NPU U3YYEeHUH APYTUX NpPeIMeTOB:



— UCNnonb308amb  CEOUCMBA  2eoMempuyecKux gueyp 08 pewenus — 3a0ad
NPAKMUYeCcKo2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.

OTHoIeHUs

— Onepuposamb NOHAMUAMU: PABEHCMBO (ueyp, pasHvle ueypsl, PABEHCMEBO
MpeyeoNbHUKO8, NAPALIEIbHOCMb NPSIMbIX, NEPNEHOUKYISPHOCMb NPAMbIX, Velbl MeHCOy
npAMbIMU, NEePREeHOUKYIAp, HAKIOHHAs, NpoeKyus, nooodue ¢ueyp, nooobuvie ¢ueypsl,
nO00OHbBLEe MPeYeOIbHUKU,

— npumensamv meopemy Daneca u meopemy 0 NpONOPYUOHATbHBLIX OMPeE3KAX npu
peutenuu 3a0a4;

— Xapaxkmepuzo8amv G3AUMHOE DACNONOJNCEHUe NPAMOU U OKPYICHOCMU, O8VX
OKpYJHCHOCMELL.

B noBceHeBHOI ;KM3HU M NIPU U3YYE€HHH IPYTUX NPEAMETOB:

— UCNONB308aMb OMHOWEHUSL OJIsl PEUEHUs 3a0a, BO3ZHUKAIOWUX 8 PealbHOU HCUZHU.

HN3MepeHust U BHIYHCIEHUS

— Onepuposams npedcmasieHusMu o OauHe, NIOWAoU, oOveme KaK BelUYUHAMU.
Ipumensmo meopemy Ilugpazopa, ¢popmynst niowaou, obvema npu peuieHuu MHO20UAL08bIX
3a0au, 8 KOMOPbLIX He 6Ce OaHHble NPEOCMABIEHbL IBHO, A MPebYIOm 8bIYUCIEHUL, ONEPUPOBAND
bonee WUpoOKUM KOIUYeCmeom opmyn ONUHbL, NIOWAOU, 00beMd, 8bIYUCTAMb XAPAKMEPUCTIUKU
KoMOuHayuti ueyp (OKpyscHOCmel U MHO20Y20NbHUKOB) GbIUUCISMb PACCIOSHUS MENCOY
Queypamu, npumeHames mpucoHomempudeckue Qopmyavl OJisl GbIYUCIEHUU 8 DOJlee CIONCHBIX
CYUAsIX, NPOBOOUMb BbIYUCIEHUSI HA OCHOBE PABHOBEIUKOCTIU U PABHOCOCABIEHHOCMIL,

— Npo60OUMb NPOCbLE BLIYUCLEHUS HA 0ObEMHBIX Menax;

— opmyauposams 3a0auu Ha GblUUCTEHUE ONIUH, NAOWAOEU U 0OBLEMOB U Peulambp UXx.

B noBceHeBHOM KM3HU M IPU M3YYEHUU APYTUX MPeIMETOB:

— NPOBOOUMb 8bIYUCIEHUS HA MECTHOCMU,

— npumeHsamv OpMYIbLL NPU BBIYUCIEHUAX 8 CMENCHLIX YUeOHbIX NpeoMmemax, 6
OKpYdHcaroufeli 0eucmeumenbHOCmu.

I'eomerpuyeckune mMocTpoeHus

— HW3zobpadxcamv  ceomempuyeckue @ueypbl N0  MEKCMOBOMY U  CUMBOILHOMY
ONUCAHUIO;

— CB0DOOOHO ONEPUPOBAMb YEPMENCHBIMU UHCIPYMEHMAMU 8 HECLONCHBIX CVUASIX,

— BbINOIHAMb NOCMPOCHUL MPEYeOTIbHUKOS, NPUMEHSIMb  OMOeIbHble Memoobl
ROCMPOEHUL YUPKYJIeM U TUHEUKOU U NPO8OOUMb NpOCmeliuiue UCC1e008AHUSL YUCLA PeUleHULL

— uzobpadicamv munosvie NIOCKUe @ueypvbl U O0ObeMHble meld ¢ NOMOUbBIO
NPOCMEUuUX KOMIbIOMEPHbIX UHCIPYMEHMO8.

B noBceHeBHOI )KM3HH M MPU U3YYE€HHH IPYTUX NMPEAMETOB:

— BbINOIHAMb NpOCmeliuue NOCMPOeHUs. HA MECIMHOCMU, He0OX00UMbLE 8 PEalbHOU
JICU3HU,

— OYeHUBamv pazmepwvl PeaibHbiX 00bEKMO8 OKPYHCAIOUe20 MUPQ.

IIpeoGpazoBanus

— Onepuposamv nouamuem OBUICEHUs U NPeodpPazosanusi noooodus, 61adems
npuemMamu nocmpoenus Queyp ¢ UCNOIb308AHUEM OBUJCEHUL U Npeodpazosanuii noooodus,
NPUMEHAMb NOJIYYeHHble 3HAHUS U ONbIM NOCMPOEHUU 8 CMENCHbIX NPeoMemax U 8 pedyibHbiX
CUMYaYUsAX OKpysHcaouje2o mupa,

— cmpoums pueypy, no0oOHYI0 OAHHOU, NOIL30BAMBCA CEOUCMBAMU NOO0OUS O
000CHOBaHUSL C8OUCME huyp;

— NpUMEHAMb CE0UCMEA OBUNCEHULl Ol NPOBEOeHUs NPOCmeuuux 000CHO8AHU
ceoticma guzyp.

B noBceIHEBHOM KM3HU M NIPU U3YUYEHUU APYTrUX MPEeIMETOB:

— NpUMEHAMb CBOLUCMEA OBUNCEHULl U NPUMEHAMb N000OUe 0l NOCMPOoeHull U
BbIYUCTICHULL.



BekTOopbl 1 KOOPAMHATHI HA MJIOCKOCTH

— Onepuposamb NOHAMUAMU BEKMOP, CYMMdA, PA3HOCHb BEKMOPO8, NPOU38eOeHUe
BEKMOPA HA YUCTIO, Y20 MeHCOY 6EKMOPAMU, CKANAPHOE NPOU3BEOeHUe 8eKMOPO8, KOOPOUHAMbL
Ha NI0CKOCMU, KOOPOUHAMbL 6EKMOPA;

— BbINOAHAMb O0CUCMEUs. HAO BeKMOPAMU (CIOJHCeHUe, BblUUMAHUe, YMHONMCEHUEe Ha
YUCII0), BLIUUCTAMYb CKATISIPHOE NPOU3Be0eHUe, ONPedelsimb 8 NPOCMEUUUX CIYUAsX Y20l MeHcoy
BEKMOPAMU, BbINOJHAMb PA3IONCEHUE BEKMOPA HA COCMABNAowUe, NPUMEHAMb NOJYYeHHble
3HAHUA 6 u3uKe, NOAL30BAMBCA POPMYNOU BLIYUCTIEHUS PACCMOAHUL MeHcO)y MOYKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHOIb308AMb YPAGHEHUS (huyp OJisl peuleHus 3a0ay;

— NpUMEHAMb BeKMOPbL U KOOPOUHAMbL OJisl PeuleHUs 2eoMempudeckux 3a0ay Ha
sbluUCIeHUe ONUH, V2l08.

B noBceaHeBHOI1 ;KM3HU M PU U3YYEeHHH IPYTUX MPEAMETOB:

— UCNONB308aMb NOHAMUSL EKMOPOE U KOOPOUHAM OJisl peuleHus 3a0ay no Qusuxe,
eeoepaguu u opyaum yueOnvim npeomeman.

HcTopust MaTeMaTUKH

— Xapaxkmepuzosamv 6K1AO BbIOANWUXCA MAMEMAMUKO8 6 pa3eumue
Mamemamuky U UHbIX HAY4YHbIX oOacmel,;

— NOHUMAamwv pojb Mamemamuku 6 pazsumuu Poccuu.

MeToabl MaTEMATHKH

— Ucnonwv3ya uzyuennvie mMemoobl, Npo8oOOUMb 00KA3AMENbCMBO, GbINOIHAMD
onposepoicernue;

— 8blOUpamv  U3YUEHHble Memoobl U UX KomMOuHayuu Ons  peuleHus
mamemamuyecKux 3a0ad,

— UCNONB3068aMb MAMEMAMUYECKUE 3HAHUSL O/l ONUCAHUSL 3AKOHOMEPHOCM el
6 OKpYoKIcarowell 0eiucmeumenbHOCMuU U NPOU38e0eHUsIX UCKYCCMEA;

— NpuMeHAmv npocmenuiue NPoOSPAMMHbIE Cpeocmeda U  INEeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCMEMbl NPU PeULeHUU MAMeMAmuyecKux 3a0ai.

3. Cooeporcanue yueonozo npeomema

1.IToBTOpenue 4 yaca

2. Bexktopsl. Metoa koopauHar. 20 yacos.

ITonsiTue BekTOpa. AGCOIIOTHAs BEJIMUNHA U HalpaBjieHUE BekTopa. PaBeHCTBO
BeKTOpOB. CJIO)KEHHE M BBIUYMTAHUE BEKTOPOB. YMHOXXEHHE BEKTOPOB. YMHOXXEHHUE
BeKkTopa Ha yucio. KommHeapHbsle BeKTOpbl. Pa3nokeHue BEKTOpa Mo KOOPAWHATHBIM
BekTopaMm. Koopaunatel Bektopa. Ilpocrteiimne 3agayn B KoOpAWHATax. Y paBHEHUE
OKPY>KHOCTH U MPSIMOU.

OcHOBHas 11eJb — HAyYWUTh yYalllUXCsl BBINOJHSATH JEHWCTBUS HaJl BEKTOPAMU
KaK HalpaBJICHHBIMH OTpPE3KaMH, YTO BaXKHO JUIsI NMPUMEHEHUs BEKTOPOB B (PU3UKE;
MIO3HAKOMUTh C HCIIOJIb30BAHUEM BEKTOPOB M METOJa KOOpAMHAT MpHU pEIICHUHU
reOMETPHUUYECKUX 3a7ad.

BexTop onpenensiercs kak HalpaBJI€HHBIA OTPE30K U J€HCTBUS HaJl BEKTOPaMU
BBOJATCSA TaK, KaK 3TO MHPHUHIATO B (U3MKE, T. €. KaK JEHCTBHUS C HAIpaBICHHBIMHU
oTrpe3kaMu. OCHOBHOE€ BHUMaHHUE JOJKHO OBITh YJEJIE€HO BbIpaOOTKE YMEHUM
BBIIIOJIHATH  OINEpallMM  HAJ BEKTOpaMu (CKJIAaAbplBaTh BEKTOPHl IO MpaBUJIaM
TpeyrojbHUKA U MapajuiejorpamMmMa, CTPOUTh BEKTOp, paBHBIM Pa3sHOCTU JBYX JaHHBIX
BEKTOPOB, a TAaK)K€ BEKTOP, pPaBHBII MPOU3BEICHUIO JAHHOT'O BEKTOpA HA TAHHOE YHCJIO).

Ha npumepax moxasbIBaeTcsi, Kak BEKTOPbl MOTYT HNPUMEHATHCS K PELICHUIO
reoMeTpuueckux 3anad. JlemoHcTpupyercs 3(pPEeKTUBHOCTh MPUMEHEHUS (HOpMYJT IS
KOOpPJAWHAT CEpEeIMHbl OTpe3Ka, PACCTOSIHUS MEXIy JABYyMs TOUYKAMH, YpaBHEHUU
OKPY>XHOCTH M MNPSIMONM B KOHKPETHBIX N'€OMETPUUECKHX 3ajadyax, TEM CaMbIM JA€TCs
npeacTaBieHne 00 U3yYEeHUH TeOMETPUUYECKUX (PUTYp C TTOMOIIBIO METOJIOB aJIre€OpPHI.



2 CooTHOWEHUA MeXAay CTOPOHaMM WU yrnamu  TpeyronbHuKa. CKanapHoe
npousseaeHue BeKTopos.15 yacos.

CuHyC, KOCMHYC M TaHTeHC yrya. TeopeMbl CHHYCOB M KOCHHYCOB. Pemenue
TpeyroiabHUKOB. COOTHOIIEHUSI MEX/Yy CTOPOHAMHU U yIriamMu TpeyroibHuka. CkajsipHoe
MMPOU3BEACHUE BEKTOPOB U €ro MPUMEHEHHE B TEOMETPHUYCCKUX 3aj/1auax.

OcHoBHas Henb — pa3BUTH YMEHHE y4aluxcs IIPUMEHATH
TPUTOHOMETPUYESCKHUM anmapaTr NIpyu PEIICHUH NT€OMETPUUECCKHUX 3a/1a4d.

Cunyc u kocuuyc nwob6oro yriaa or 0° go 180° BBOIATCA € MOMOIIBIO
SIMHUYHOU IIOJIyOKPY)KHOCTH, JIOKa3bIBAIOTCSA TEOPEMBl CHHYCOB M KOCHHYCOB H
BBIBOJIUTCS €Ille OJHa (hopMyIia TUIOMIAad TPEYTOJIbHUKA (TTOJIOBHHA TIPOU3BEACHUS JBYX
CTOPOH Ha CHHYC yrjla MEXIy HHMH). DTOT amnmaparT OPUMEHSCTCS K PEIICHUIO
TPEYTOJIBLHUKOB.

CkayisipHO€ TIPOU3BEICHHUE BEKTOPOB BBOJAUTCS Kak B (u3HKE (IMPOU3BEICHUE
JUIMH BEKTOPOB Ha KOCHMHYC Yyrja Mexay HuMH). PaccmarpuBaroTcs CBONCTBa
CKaJIIPHOTO MPOU3BEICHUS U €ro MPUMEHEHHUE NPU PEIICHUH N'€OMETPUUECCKHUX 3a/1a4.

OcHOBHOE BHHMaHHE CIEAyeT YJIEIUTHh BBIPAOOTKE NPOYHBIX HABBIKOB B
MMPUMEHCHUH TPUTOHOMETPHYECKOTO almapaTa IpHu pPeIIeHUH TeOMEeTPUISCKUX 3a1a4.

3 JliimHa OKPY:KHOCTH U IUIomAAb Kpyra. 10uacos.

[IpaBunbHbIE MHOTOYTOJIBHUKU. OKPY>KHOCTU: ONIMUCAaHHAsl OKOJIO IPAaBUJIbHOTO
MHOTI'OyroJIbHUKa M BIHcaHHas B Hero. [loctpoeHne mpaBUIIBHBIX MHOTOYTOJIBHUKOB.
Jl1iHa OKPYKHOCTH U IUIOLIA/Ib KpyTa.

OcHOBHasi 1elb — pPacCHIMPUTh 3HAHHUE YYaIIUXCS O MHOTOYTOJIbHHUKAX;
paccMOTpETh TMOHSTHS UIMHBI OKPY>XXHOCTH M IUIOMIAAA Kpyra u (GOpMyJbl JIsT UX
BhIYMCIICHUS B Haudane TeMbl AaeTcsl OIpeielieHHe MPaBUIbHOIO MHOTOYTOJIbHUKA U
paccMaTpuBarOTCS TEOPEMbl 00 OKPYXKHOCTSIX, ONHWCAHHOW OKOJO MPaBUIIBHOTO
MHOT'OYTOJIbHUKA U BIUCAaHHOU B HeTo. C MOMOIIBIO OMUCAHHON OKPY>KHOCTH PEIIAIOTCS
3aJa4 O IMOCTPOCHUU IPABUJIBHOTO HICCTUYTOJIbHHUKA W IIPaBHUJIBHOTO 2F€-erJII>HI/IKa,
€CIIM JIJaH MPaBUJIbHBINA M-yTOJIHLHUK.

@opMyJIbl, BBIpAXKaIOUIME CTOPOHY NPABUIBHOTO MHOI'OYIOJIBHUKA U PAgAYC
BIIMCAHHOM B HEr0 OKPY>KHOCTH 4UEPE3 paJiInyC ONMMCAHHON OKPY>KHOCTH, UCHOJIB3YIOTCS
pu BbIBOJE (POpPMyYJ] JJIMHBI OKPY>KHOCTHM M IUIOWIaAM Kpyra. BbeIBoj omnupaercsi Ha
UHTYWUTHUBHOE MPEJICTABICHUE O IMpeJiese: MPU HEOTPAaHUUYEHHOM YBEJIMYEHUHM 4YHCIIa
CTOPOH MNpPaBHUIBHOTO MHOI'OYIOJIbHHKA, BIIMCAHHOTO B OKPYXHOCTb, €TI0 MHNCPUMCETP
CTPEMHUTCS K AJIUHE 3TON OKPYKHOCTH, a MIIOLIA/Ib — K IUIOLIAJN KPpyra, OTpaHUUYE€HHOTr O
OKPY>KHOCTBIO.

4. IBm:xenue. 9 4acos.

OtobOpaxkenue miiockoctd Ha cebsa. [lonastue pBwxkenus. OceBas u
LHeHTpaibHass cummeTpus. llapannensHbli nepeHoc u  mnoBopoT. Hamoxenus wu
ABUXCHMUS.

OcHOBHas 1eJb — MNO3HAKOMUTH YYAIIUXCS C TOHATUEM JIBUKEHHUS U €ro
CBOﬁCTBaMH, C OCHOBHBIMHU BUJIaMH )IBH)KeHI/Iﬁ, CO B3aUMOOTHOIIIEHUSAMHU HAJIOKXEHUU U
JBWOKCHUM.

JIBMO)KEHHE TIJIOCKOCTH BBOJMUTCS Kak OTOOpaK€HHE TIJIOCKOCTH Ha cels,
COXpaHAIONIEE PACCTOSIHUE MEXJy TodykamMu. lIpum paccMOTpeHUM BUJIOB ABHXKEHUM
OCHOBHOE BHHMAaHHE YJCISETCS ITIOCTPOSCHUIO OOpa3oB TOYEK, NPSIMBIX, OTPE3KOB,
TPEYTrOJIbHUKOB TPU OCEBOM M LEHTPAJILHOW CHUMMETPUSX, NapajieIbHOM NEpPEeHOcCE,
noBopore. Ha »sddexTHpIXx nprumepax MNoka3plBaeTCs NPHUMEHEHUE IBWKEHUN IIpU
pELIEeHUN TEOMETPUIECKHUX 3a/1ay.

ITousaTHE HATOKEHUSA OTHOCUTCS B JaHHOM KYPCC K YHCIIy OCHOBHBIX MOHATHUH.
Jloka3pIBaeTCs, UTO IIOHSTHS HAJTOXKCHHS M IBMIKCHHS SIBIISIOTCS SKBUBAJICHTHBIMU:
mr000€ HAJIOXKEHHE SIBJISETCS JBW)KEHHEM IUIOCKOCTH ©W  oOpatHO. M3yueHwue



A0Ka3aTrCjabCTBaA HE ABISCTCA O6H3aTeHBHLIM, OQHAKO CJICAYCT PpacCMOTPCTh CBA3b
MOHATUH HAJIOKEHUS U TBUKEHUS.

5. HayanbHble cBeleHUsI M3 cTepeoMeTpuM. / 4acoB. IIpenmer crepeomerpun.
['eomeTpuyeckue Teia U MOBEPXHOCTH. MHOTOIpaHHUKU: TIpU3Ma, apasuieenune, nupaMmuia,
dopMynbl a7 BRIMUCIEHUS MX 00beMOB. Tena M MOBEpXHOCTH BpallleHHs: IMJIMHAP, KOHYC,
cdepa, map, GopmMybl sl BBIYUCIECHUS UX IJIOLIa1el MOBEPXHOCTENH U 00bEMOB.

OcHoOBHas Lieb — JaTh HAaYAJILHOE MPEJICTABICHUE O TeJIaX U MOBEPXHOCTAX B
MIPOCTPAHCTBE; MO3HAKOMUTH YUYalIIUXCS C OCHOBHBIMU (hOpMYyJIaMU ISl BBIYHUCICHUS
IUIOIIa I MOBEPXHOCTEH U 0OHEMOB Tell.

PaccMoTpenune mnpocTednx MHOTOTPAaHHUKOB (MPU3MBI, Mapajjielienunena,
MUPaMUJIbI), a TAKXKE TEJ U IMIOBEPXHOCTEH BpamneHus ([MUINHIpa, KOHyca, chepsl, mapa)
MPOBOJUTCSI HA OCHOBE HArJSIAHBIX TMPEACTaBICHUN, 0€3 NPUBICYCHUS aKCUOM
CTCPCOMCTPUMH. CDOpMy.]'IBI JJIs1 BBIYMCIICHUSA O6TJCMOB YKa3aHHBIX TCJI BBIBOAATCA Ha
ocHoBe mnpuHuuna KaBanbepu, ¢opmynabl s BBIYUCICHHUS IUIOmaned OOKOBBIX
MOBEPXHOCTEW UWJIMHAPA U KOHycCa IIOJy4alOTCs C IIOMOIIBIO pa3BEPTOK ATUX
MOBepXHOCTEN, hopmyIia momanu chepbl MPUBOIUTCS O3 000CHOBAHUS.

6. IloBTOpeHnue. 2 yac.

Perennie nmiaHUMETPUYECKHX 3a/1a4.



4. KajileHIapHO — TeMaTH4YeCKoe MJIAHUPOBAHUE 10 TeOMeTPUH

Homep Tema ypoka Koui- OcHOBHOI BH/I y4eOHOM OTrpadarbiBaemblie Y'Y ]|
ypoka BO AeATeJIbHOCTH
4acoB 9a 98
1 [ToBTOpEeHME. 3 Hauvanbubie I1: O6pabarpiBatOT HHGOPMAITUIO U 01.09 | 01.09
2 FeOMETPUUYECKHUE CBEJICHUS, | IIEPEIAIOT €€ YCTHBIM, IMCbMEHHBIM U 05.09 | 06.09
3 TpeyronbHuUKH, CHUMBOJIBHBIM CITIOCOOaMHU. 08.09 | 08.09
[TapannenbHble NpsIMbIE, P: Be11eni10T ¥ 0CO3HAIOT TO, UTO yKe
CoOTHOIICHUS MEXITY YCBOEHO U UYTO €Il TOJICKUT YCBOCHUIO.
CTOPOHAMU U YTJIaMHU K: ®opmynupyroT coOcTBEHHOE MHEHUE U
TPEYTOJbHUKA. MIO3HIINIO, 33a10T BOTIPOCHI, CITYIIAIOT
cobeceIHrKa
4 Jnarnocrtuueckas 1 TecrtoBas pabdoTa. 3akperieHue u 006001eHue 13.09 | 12.09
pabora. CTapTOBBIif KOHTPOJB 32 BBIIIIETIEPEUNCIICHHBIX MTPEIMETHBIX
Kypc 7 KJjacca. pe3yabTaToB. Y MEHHUE SICHO, TOUHO,
IpPaMOTHO U3J1araTh CBOM MBICIIH B
nUCbMEHHOU dopMe.
ITonsiTHe BeKTOpA. 204
5 ITonsiTHe BekTOpA. 1 dpoHTaNBHAsA padoTa ¢ IT :O0pabatbIBatoT HH(OPMALHUIO U 15.09 | 15.09
kiaccoM. Pabora c NepeslatoT €€ YCTHBIM, TpaduyecKuM,
yueOHukoM. [lomarossrit MUCbMEHHBIM U CUMBOJIBHBIM CIIOCOOaMHU.
KOHTPOJIb IPABUJIBHOCTH P: Kputruecku oLleHMBAIOT MTOIY4EHHBIN
MOJIHOTHI ¥ BBITIOJTHEHUS OTBET, OCYIIECTBIISIIOT CAMOKOHTPOJIb,
JICHCTBHM. IIPOBEPsIsl OTBET HA COOTBETCTBUE YCIOBUIO
6 PaBeHCTBO BEKTOpPOB. 1 dpoHTanbHas padborta ¢ 20.09 | 19.09
kinaccom. Pabora ¢
7 OrknansiBaHue BekTopa | 1 yueOHukoM. [Tomaroserii | [T1:OcyiecTBIsIOT CPaBHEHUE, U3BJICKAIOT 22.09 | 22.09

OT JAaHHOU TOYKH.

KOHTPOJIb MIPaBUJIBHOCTH
IIOJIHOTHI U BBITIOJTHCHUA

HE0OX0oauMYy0 HH(GOpMAITHIO,
nepeopMyIHPYIOT YCIOBHE, CTPOST




NEUCTBUH.

JIOTMUYECKYIO LETOYKY.
P:Pa0otast o miany, cBepsIOT CBOU
JIEMCTBUSA C L1€NbI0, BHOCAT KOPPEKTUPOBKH.
K: CorpyaHuuaror ¢ 0JJHOKIaCCHUKaMHU IIPU
pELICHUH 3aJa4; YMEIOT BBICIYIIATh
onnoHeHTa. POpMyIUPYIOT BBIBOIbI

8 CymMmMa JIByX BEKTOPOB. dponTankHasa padbora ¢ 27.09 | 26.09
kiaccom. Pabora ¢
9 3aKOHBI CJIOKEHUS yueOoHukoM. [lomarossiit IT: [IpencraBnsator napopManuio B pazubix | 29.09 | 29.09
BeKkTOpoB. [IpaBuno KOHTPOJIb IPaBUIBHOCTH dopmax (Tekct, rpaduka, CHMBOJIBI).
napauiejaorpaMma. MOJIHOTHI U BBHITIOJIHEHUS P: CamocCTOATENHHO COCTABISIOT AITOPUTM
JICHCTBHM. JIESITEJIbBHOCTH NPU PELIEHUH yueOHOU
3aJjauul.
K: CBoeBpeMeHHO OKa3bIBAIOT
HE00XO0AMMYIO B3aUMOIIOMOIIb
CBEPCTHHKAM.
10 CyMMa HECKOJIBKHX KoHcniektupoBanue. 04.10 | 03.10
BE€KTOPOB. Omnpoc yyammxcsi.
11 Brruntanue BEKTOPOB. IInanupoBaHue xona 06.10 | 06.10
pelIeHus 3aJaun.
12 IIpousBenenne BekTopa IT: ITpuMeHSIOT MOTy4YEeHHbIE 3HAHUS TIPU 11.10 | 10.10
Ha YUCIIO. pELICHUH PAa3InIHOTO BH/A 3a/1a4.
P: CamocTosTenbHO KOHTPOJIUPYIOT CBOE
BpEMS U YIIPABIISIOT HM.
K: C noctatouHoii moJIHOTONH U TOUHOCTHIO
BBIPA)KAIOT CBOU MBICIIHA TIOCPEICTBOM
MUCbMEHHOU pedn
13 I[IpuMeHeHne BEKTOPOB Omnpoc yugammxcs. [T:OcymiecTBASIOT CpaBHEHHE, U3BICKAIOT 13.10 | 13.10

K pCHICHUIO 3a4a4.

Penrenue 3amayq.

HE00X0AUMYI0 HH(POPMAIIHIO,
nepeopMyIUpYyIOT YCIOBHE, CTPOSAT
JIOTUYECKYIO LIETIOUKY.

P:Pabotast no miany, cBEpsIOT CBOU
JIENCTBUS C LIE€IbIO, BHOCAT KOPPEKTHUPOBKHU.




K: Corpyanuuaror ¢ 0JJHOKIaCCHUKAMHU MIPU
pEIIeHUH 3a/]1a4; YMEIOT BBICIYIIaTh
onmnoHeHTa. DOpMyIUPYIOT BHIBOJIBI

14 Cpenusist TuHUs Cnyuianve y4uTens. 18.10 | 17.10
Tpamnenuu. Pa6oTa ¢ paznaTouHbIM
MaTepHUAIOM.
15 KonTpoabHasi pabGora KonTposb 3HaHuil 1 I1: [IpuMeHSIOT NOJIy4eHHBbIE 3HAHUS TIPU 20.10 | 20.10
Nel. «BekTopbl» YMEHHUH. pELIEHUH Pa3IuyHOr0 BUAA 3a1a4.
P: CamocTosTenbHO KOHTPOJIUPYIOT CBOE
BpEeMs U YIPABISIOT UM
K: C mocTtaTouHOM NOJIHOTON M TOYHOCTEIO
BBIPA)KAIOT CBOU MBICIIN TIOCPEJCTBOM
UCbMEHHOW pPeyH.
16 Pasnoxenue BekTopa 1o 3anuck B TETpalb [T:O6pabaTsiBatoT HHPOPMAITUIO U 25.10 | 24.10
JIBYM HEKOJIJIMHEAPHBIM nHpopmauuu. I'pynmnoBast | nepesaroT ee yCTHbIM, TUCbMEHHBIM,
BEKTOpaM. pabora. rpaM9ecKUM B CUMBOJIBHBIM CIIOCOOAMHU.
P: Kputndecku olleHUBAIOT MOJTy4EHHBIN
OTBET, OCYIIECTBISIFOT CAMOKOHTPOJTb,
IIPOBEPsIsi OTBET HA COOTBETCTBUE YCIIOBHIO.
K: TIpoexTupytoT 1 GopmMupytot yuedHoe
COTPYAHUYECTBO C YUUTEIEM U
CBEPCTHHKAMH.
17 Koopaunats! BekTopa. Omnpoc yyamuxcs. IT:BoccraHaBIMBaOT IPEIMETHYIO 27.10 | 27.10

Pemenue 3amau.

CHUTYaIIHIO, OTIMCAHHYIO B 33j1a4e,
nepeGopMyIHPYIOT YCIOBHUE, U3BICKATh
HE0OXO0MMYI0 HH(HOPMAITHIO.

P: OuenuBaiot cTeneHp U CocoObl
JIOCTYDKEHUS TISJTH B YYCOHBIX CUTYAINSX,
WCIIPABIISIOT OMUOKU C TIOMOIIBIO YUUTETIS.
K: ®opmynupyroT cOOCTBEHHOE MHEHHE U
MO3UIIUIO, 33Ja0T BOIIPOCHI, CITYIIAIOT
cobecenHUKa

2-91 4eTB.




18

Pemenue 3amau.

[Touck, oOHapyxeHue u
yCTpaHEHHUE OIINOOK
JIOTUYECKOTO H
apu(pMeTHIECKOTO
Xapakrepa.

I1:O6pabaTsiBatoT HHMOOPMAITHIO U
NEpEeAaoT €€ YCTHBIM, TUCbMEHHBIM,
rpaduyecKuM U CUMBOJIBHBIM CIIOCOOAMH.
P: Kputruecku OoLleHUBAIOT MTOITy4EHHBIN
OTBET, OCYIIECTBISIOT CAMOKOHTPOIIb,
NIPOBEPSISE OTBET HA COOTBETCTBUE YCIOBHIO.
K: Ilpoektupytot u GopMupyroT yueoHoe
COTPYAHHUYECTBO C YUYUTEIEM U
CBEPCTHUKAMH

8.11

7.11

19

CBsI3b MEXKIY
KOOpJWHATAMH BEKTOpa
U KOOpPJIMHATAMU €T0
Hayaja ¥ KOHIIA.

Omnpoc yyammxcsi.
[lranupoBaHue xoaa
pelIeHUs 3aJ1a49H.

[T:O6pabaTsiBatoT HHPOPMAITUIO U
HepesatoT €€ YCTHBIM, TUCHbMEHHBIM,
rpaM9ecKUM B CUMBOJIBHBIM CIIOCOOaMHU.
P: Kputnuecku OleHUBAIOT MOTyYEHHBIH
OTBET, OCYLIECTBIISIOT CAMOKOHTPOJIb,
IPOBEPSIst OTBET HA COOTBETCTBHE YCIOBHIO.
K: ITpoexTupyroT u GopMupyroT ydeOHOe
COTPYAHUYECTBO C YUUTEIEM U
CBEPCTHUKAMH

10.11

10.11

20

Penienue 3amay.

[InannpoBanue xona
pelLIeHus 3a1a4H.
Pemenue 3amau.

IT: OcyiecTBISIOT CpaBHEHUE, U3BJIEKAIOT
HE00X0AUMYI0 HH(POPMAIIHIO,
nepe@opMyIUpYIOT YCIOBHUE, CTPOST
JIOTUYECKYIO LIETIOUKY.

P: PaGoras no nnany, CBEpSIIOT CBOU
JIENCTBUS C LIETBIO, BHOCAT KOPPEKTHUPOBKHU.
K: Cotpyanuyarot ¢ 0JJHOKJIACCHUKAMU MpHU
pEILIEeHNN 3aJa4; YMEIOT BBICTYIIATh
onnoHeHTa. POpMyIUPYIOT BHIBOJIBI

15.11

14.11

21

YpaBHeHuE
OKPYHOCTH.

Crnymanue yudurens.
Pa6oTa ¢ paznaTouHbIM
MaTepHaIOM.

IT: CTpyKTypHUpYIOT 3HaHUS, ONIPEIEISIIOT
OCHOBHYIO M BTOPOCTEIIEHHYIO
UH(OPMALIHUIO.

P: PabGoratot 1o miany, CBEpssChH € 1ETbIO,
KOPPEKTHUPYIOT IJIaH.

17.11

17.11




K: IIpuBoasT apryMeHTHI B MOJIb3Y CBOEH
TOYKH 3PCHUS, TOJTBEPKIAIOT €€ (paKTamu.

22 YpaBHeHUE NPAMOIA. 1 [1:OcymecTBasI0T CpaBHEHHE, U3BJIEKAOT 2211 | 21.11
Heo0X0IUMYI0 HH(pOpMAIIHIO,
nepe@opMyIUpYIOT YCIOBHE, CTPOST
JIOTHYECKYIO LETIOYKY.
P: PaGoras 1o mutany, CBEpsIOT CBOU
CnymaHnue y4uTensi. JEMCTBUS C LIEIbI0, BHOCAT KOPPEKTHPOBKH.
PaGora ¢ pazgatouHbiM K: CorpyaHudaror ¢ 0JHOKIaCCHUKAMHU MPU
MaTepHaioM. pEILICHUH 33a7a4; YMEIOT BBICITYIIATh
onnoHeHTa. DopMyIUPYIOT BHIBOIBI
23 [Ipumenenue merona 1 [TomaroBblii KOHTPOJIb 24,11 | 24.11
KOOPJMHAT K PEIICHUIO MPaBUIBHOCTHU U TTOJTHOTHI
3a7ad. BBITIOJTHEHUST AJITOPUTMA
JIeWCTBUS, TIJIaHA PEIICHUs
3aJa4H.
24 KOHTpoJIbHAsS paGoTa 1 Kontpons 3nanuii, ymenunii | I1: CTpykTypupyrOT 3HaHUS, ONIPENEISIIOT 29.11 | 28.11
No2 Y HAaBBIKOB. OCHOBHYIO M BTOPOCTEIIEHHYIO
MeToa KOOpAHUHAT HHGOpMALLHIO.
P: Paboratot 1o miaHy, CBEpssCh C 1ETbIO,
KOPPEKTHPYIOT IUIaH.
K: IIpuBOAT apryMeHTHI B IIOJIb3Y CBOEH
TOYKHU 3pEHHUs, OATBEPKIAIOT e pakTaMu
CooTHOmICHUA Mexay | 154
CTOpOHaAMH " yriamMmu
TPeyroJbHHKA.
CrkaasipHoe
MPOU3BECACHUEC BEKTOPOB.
25 CuHyC, KOCUHYC U 1 OOmekmaccHas 01.12 | 01.12

TAaHTCHC yTJIA.

(bpoHTanbHas) padoTa.
Brmonnenue 3ananuii moa
KOHTPOJIEM YUHTENIS.




26
27

OcHOBHOE
TPUTOHOMETPUUECKOE
TOXKIECTBO.

VY4yeOHO — HO3HaBaTEILHBINA

BUJ JE€SITCIHLHOCTHU.

I1: YcranaBnuBarOT aHAJIOTUH JJ1sI
MMOHUMAaHHUS 3aKOHOMEPHOCTEH, UCTIOJIb3YIOT
UX MIPU PEUICHUH 3a]1a4.

P: CamocTOATENBHO COCTABIISAIOT AITOPUTM
JESITEIbHOCTH NP PElICHUH YyueOHOU
3a/1auu.

K: Ilpoektupytot u GopMupyroT yueoHoe
COTPYAHUYECTBO C YUUTEIIEM U
CBEPCTHUKAMH

06.12
08.12

05.12
08.12

28

DopMynbl Ui
BBIYMCJICHUS KOOPAUHAT
TOYKH.

Ypok — ucciie1oBaHusl.
Y4eHUKU J1e1a0T BHIBO/IbI

13.12

12.12

29

Penienue 3amayq.

PaGora ¢ yueOHbIMU
rnocoousiMu. BeisiBiieHue u
yCTpaHeHHEe OIINO0K

P: ocymiecTBIsSIIOT UTOTOBBIH U
MOILIArOBBIA KOHTPOJIb MO PE3YJILTATY.
I1: cTposT peueBoe BhICKa3bIBAHUE B
YCTHOUW Y MUCBMEHHOU opme.

K: mpuBoAUTE apryMeHThI, MOATBEPKAAS UX
bakramu

15.12

15.12

30

Penienue 3amayq.

Pa6ota ¢ yueOHbIMU
rnmocoousiMu. BrisiBiieHue u
yCTpaHEeHHUE OLIHNOOK

IT: CtposiT 10oruyecky 060CHOBaHHOE
pacCyXIEeHHE, BKIIOYAIOUICEe YCTAHOBICHHUE
MIPUYUHHO-CIICACTBEHHBIX CBA3EH.

P: IIpuMeHSIOT yCTaHOBIICHHBIE IIpaBUia B
IUTAaHUPOBAHUU CIIOcO0a pereHusl.

K: IIpuBOAsAT apryMEHTHI B ITOJIb3Y
CBOEH TOYKHU 3pEHUs, IOATBEPKIAAIOT €€
dbakramu

20.12

19.12

31

TCOPCMa CHUHYCOB.

[1:OcymiecTBAsAIOT CpaBHEHHE, U3BIEKAIOT
HE0OX0ouMYyI0 HH(GOPMAITHIO,
nepeGopMyIUPYIOT YCIOBHUE, CTPOST
JIOTUYECKYIO IIEMOYKY.

P: BeIaenstoT 1 0CO3HAOT TO, UTO yiKE
YCBOEHO U YTO €I MOJICKUT YCBOCHUIO.
K: ®opMynupyroT coOCTBEHHOE MHEHHE U

22.12

22.12




32

Teopema KOCHHYCOB.

MO3MIIMIO, 331af0T BOIPOCHI, CITYIIAIOT
cobecenHUKA

[T:OcymiecTBIsAIOT CpaBHEHHE, U3BJICKAIOT
Heo0X0IUMYI0 HH(pOpMAIIHIO,
nepedOpMyIUPYIOT YCIOBUE, CTPOSIT
JIOTUYECKYIO LIETIOUKY.

P: BeIensitoT 1 0CO3HAIOT TO, UTO yiKE
YCBOEHO U YTO €I11€ MOJICKHUT YCBOCHHUIO.
K: ®opmynupyroT coOCTBEHHOE MHEHHE U
MO3UIINIO, 337AI0T BOIIPOCHI, CIIYIIAIOT
cobeceIHrKa

27.12

26.12

3-41 yerB.

33

Penienue
TPEYTrOJbHUKOB.

Pemienue 3amad y mocku u
CaMOCTOSTENBHO.

IT: CtposiT 10oruyecky 060CHOBaHHOE
pacCyXICHHE, BKIIOYAIOUICE YCTAHOBICHHUE
IIPUYUHHO-CJIEICTBEHHBIX CBSA3EH.

P: IIpuMeHSIOT yCTaHOBIICHHBIE IIpaBUia B
IUTAaHUPOBAHUU CIIOcO0a pereHusl.

K: IIpuBOAT apryMeHTHI B IIOJIb3Y CBOEH
TOYKHU 3pEHHUs, TOATBEPXKIAIOT e pakTaMu

10.01

9.01

34

HN3mepurenbHble
paboThI.

35

Yrosa Mexay
BEKTOPaMH.

I'pynnosas pabora.
PesynbTaThl CpaBHUBAIOTCS
H OLICHUBAIOTCS.

12.01

12.01

I1: BoccTaHaBIMBarOT MPEAMETHYIO
CUTYAIIUIO, OTTUCAHHYIO B 3a/1aue,
nepeGopMyIHPYIOT YCIOBHUE, U3BICKATh
HE0OXO0aMMYI0 HH(HOPMAITHIO.

P: O1eHMBarOT CTEIEHb M CIIOCOOBI
JIOCTVOKCHUS TIEJTH B YIEOHBIX CUTYAIHSIX,
WCIIPABIISIOT OMUOKU C TIOMOIIBIO YUUTEJIS.
K: BepHO HCIIONB3YIOT B YCTHOM M
MMCbMEHHOU pe4yr MaTeMaTH4YeCKue
TepMUHBI. Paznuyaior B peun codeceqHuKa
apryMeHTHI U (haKThI

17.01

16.01




36

CkansipHoe
MPOU3BEACHUE B
KOOpJMHATAaX.

37

CBoiicTBa CKaJISIPHOTO
MIPOU3BEICHUS
BEKTOPOB.

I'pynmnioBas pabora.
Pe3ynbraThl cCpaBHHBAIOTCS
1 OOCHUBAIOTCH.

IT: CtposiT nornyecku 000CHOBaHHOE
paccyKJIeHHE, BKIKOYAIOLIEe YCTAHOBICHUE
IIPUYMUHHO-CJICICTBEHHBIX CBSA3CH.

P: IIpuMeHSIOT yCTaHOBIICHHBIE IIPaBUila B
IUTAHUPOBAHUHU CII0co0a pereHus..

K: IIpuBOAAT apryMeHTHI B II0JIb3Y CBOEH
TOYKHU 3pEHHUs, IOATBEPXKIAIOT €€ pakTaMu

19.01

19.01

I1: IIpuMEHAIOT NIOJIy4EHHBbIE 3HAHUS IIPU
pELIEHNN Pa3JINYHOrO BUJA 3aa4.

P: Ilpunararot BosieBbIE YCUIIUS U
IIPEO0JIEBAIOT TPYAHOCTH U MPETISITCTBUS
Ha IIyTHU JTOCTHXKECHUS LEIeH.

K: JlatoT anekBaTHYIO OLICHKY CBOEMY
MHEHUIO

24.01

23.01

38

Penienue 3amayq.

Omnpoc yyamuxcsi.
Pemenue 3amau.

[T: [TpuMEeHSIOT MOTy4YeHHbIE 3HAHUS TIPU
pEIIeHNH pa3IMYHOro BUJA 33a4.

P: CamocCTOATENBHO KOHTPOJIIMPYIOT CBOE
BpEMS U YIPABISAIOT UM.

K: C nocTaro4Holi NOJHOTON U TOUHOCTHIO
BBIPAXKaOT CBOU MBICIIU TIOCPEACTBOM
IIMCbMEHHON peun

26.01

26.01

39

KonTpoabnass pabora
Ne3 «CoOTHOIIEHUS
MEXKAYy CTOpPOHAMH |
yrjiaMmu TpeyroJibHHKA.
CraasipHoe
npou3BeAeHne
BEKTOPOB.»

KonTpous 3HaHNM, ymMeHUN
1 HaBBIKOB.

IT: CtposiT noruyecku 060CHOBaHHOE
paccykeHue, BKIIoYalollee yCTaHOBJICHUE
MPUYUHHO-CJIICACTBCHHBIX CBsI3EH.
P: IIpuMeHSIOT ycTaHOBIICHHBIE ITPaBHIa B
IUTAHUPOBAHUM CIIOCO0A pelIeHHUs.

K: ITpuBOAST apryMeHTHI B MOJIb3Y CBOEH
TOYKH 3pEHUs, TOATBEPKIAIOT ee (hakTamu

31.01

30.01




JJIMHA OKPY’KHOCTH U
IJIOIAAb Kpyra

10u

40 [IpaBunbHBIN 1 Ciymanue o0bsICHeHUH P: ocymiecTBiIsIIOT UTOTOBBIN U 02.02 | 02.02
MHOT'OYTOJIbHUK. yuurens. KomnektuBHoe MOLIATOBBIN KOHTPOJIb IO PE3YJIbTaTYy.
BBINIOJIHEHUE 3aJaHUU. I1: cTposiT peueBO€ BhICKa3bIBAHUE B
YCTHOU U MUCbMEHHOU popme.
K: mpuBOANTE apryMeHThl, HOATBEPKIAs UX
bakTamu
41 OKpy>KHOCTb, 1 [T:O6pabaTsiBatoT HHPOPMAITUIO U 07.02 | 06.02.
42 BIOHCAHHAS B MEPEAAIOT €€ YCTHBIM, TUCbMEHHBIM, 09.02 | 09.02
MPaBUIHHBINA rpaM9ecKUM B CUMBOJIBHBIM CIIOCOOAMHU.
MHOTOYTOJIbHUK. P: Kputnyecku OLleHUBAIOT MOTY4E€HHBIN
OTBET, OCYIIECTBIISIFOT CAMOKOHTPOJTb,
IPOBEPsisl OTBET HA COOTBETCTBUE YCIIOBHIO.
K: Kputnuecky OnieHUBarOT MOJy4YE€HHBIN
OTBET, OCYIIECTBIISIFOT CAMOKOHTPOJIb,
MIPOBEPSISE OTBET HA COOTBETCTBUE YCIOBHIO.
43 Dopmybl IS 1 dopmupoBanre ocHOBHBIX | IT: CTposT noruuecku 060CHOBaHHOE 14.02 | 13.02
BBIYUCIICHUS TUTOIIAIA U YMEHHI 1 OpraHu3aIus paccykeHne, BKIIOUYAIOIIee YCTAaHOBICHNE
CTOPOHBI MPaBUIBHOTO TEKYILIETO KOHTPOJIS. NPUYMHHO-CJIEICTBEHHBIX CBSI3EH.
MHOTOYTOJIbHUKA. P: IlpumeHsito TycTaHOBIICHHBIE ITPABHJIA B
IUTAaHUPOBAHHUU CIIOCO0a peIieHusl.
K: IIpuBOAT apryMeHTHI B IIOJIb3Y CBOEH
TOYKH 3pPEHUs], MOATBEPKIAIOT €€ (pakTaMu
44 [Toctpoenue 1 I'pynnosas pabora. [louck, | [1:BoccranaBnuBaroT npeaMeTHyIO 16.02 | 16.02
MPaBUIJIBHBIX oOHapy’XeHHe U CHUTYaIMIO, OTIMCAHHYIO B 33/1a4e,
MHOTOYTOJIbHUKOB. yCTpaHEHHUE OMHOO0K nepeOpMyIHPYIOT YCIOBHE, H3BJIEKAThH

JIOTUYCCKOT'O XapaKTepa.

HEo0X0IUMYI0 HH(pOpMATTHIO

P: OnernBaroT cTeneHsb U CrioCOObI
JIOCTYIKEHUS 1IeNTM B Y4EOHBIX CUTYaIIUAX,
HCIIPABJISIOT OMTMOKHU C TIOMOIIBIO0 YUUTEIIA.
K: ®opMynupyroT coOCTBEHHOE MHEHHE U




MO3HIIMIO, 33JaI0T BOIIPOCHI, CYIIAIOT
cobecenHUKA

45

Pemenue 3amau.

Omnpoc yyanimxcs.
Pemenue 3anau.

I1: YcranaBauBarOT aHAJIOTHH IS
MMOHUMAaHHUS 3aKOHOMEPHOCTEH, UCTIOJIb3YIOT
WX B PEIICHUHU 33/1a4.
P: UccnenyroT curyanuu, TpeOyromnime
OLIEHKH JCHCTBHS B COOTBETCTBUHM C
IIOCTaBJICHHOM 3a7aueii.

K: OTcTauBaroT CBOIO TOUKY 3pEHUS,

MOJITBEPXKIAIOT (haKTaMHU.

21.02

20.02

46

I[J'H/IHa OKPYKHOCTH.

47

IInomans kpyra.

48

[Mnomans KpyroBoro
CeKTopa.

Cnyuianue y4uTens.
PaboTa ¢ pazgaTtouyHbIM
MaTEpHUAIIOM.

Cnyumianue yyuTess.
Pa6oTa ¢ paznaToyHbIM
MaTepHuaIoM.

II: YcranaBauBaroT aHAJIOTUU A1
MMOHUMaHHUS 3aKOHOMEPHOCTEH, UCTIOJIB3YIOT
MX B PELICHUHM 3a]1ay.

P: UccnenyroT curyaruu, TpeOyromnme
OLICHKH JICHCTBHUS B COOTBETCTBUM C
IIOCTaBJICHHOM 3a7aucii.

K: OTcTanBaroT cBOIO TOUKY 3p€HU,
MOATBEPKJIAIOT (PaKTaMH.

28.02

27.02

IT: CtposiT 10oruyeck 060CHOBaHHOE
paccyKIeHHe, BKIIOUYAIOIIee YyCTAHOBICHUE
IIPUYUHHO-CJIEICTBEHHBIX CBS3EH.

P: PaGoras no nnany, CBEpSIIOT CBOU
JIENCTBUSA C LIETIbIO, BHOCAT KOPPEKTHPOBKHU.
K: CorpyaHuyaror ¢ 0JJHOKIaCCHUKaMH ITPU
pEILIEeHNN 3a]a4; YMEIOT BBICIYIIATh
onnoHeHTa. POpMyIUPYIOT BBIBOJIBI

02.03

02.03

I1: IIpuMEeHAIOT NOJIy4eHHBbIE 3HAHUSA TIPU
pEIIEHNN PAa3JINYHOrO BHJA 3a4a4.

P: IIpunararor BoJIeBbIE YCHIIMS U
IIPEOJI0JIEBAIOT TPYIHOCTH U MPEISATCTBUS
Ha IIyTHU JOCTHXKECHUS LETeH.

K: J[aroT anekBaTHYIO OILIEHKY CBOEMY
MHEHHIO

07.03

06.03




49 KoHTpoJibHas paGora 1 KonTposb 3HaHuill, yMeHUU 9.03 |9.03
No 4 Y HABBIKOB.
JA1MHA OKPYKHOCTH.
Ilanomaab Kpyra
50 AHAJIN3 KOHTPOIbHO 1 IT: BoccTraHaBIMBAaIOT MPEIMETHYIO 14.03 | 13.03
paGoTHI CHUTYallMIO, ONIUCAHHYIO B 3a/1a4e,
nepeopMyIHPYIOT YCIOBHE, H3BJIEKAThH
HE0OXO0UMYI0 HH(OPMAITHIO.
P: OuenuBarot creneHb U crocoobl
JOCTMDKEHUS 1I€TIM B yUEOHBIX CUTYalLUsX,
WCTIPABJISIFOT OIIMOKH C TIOMOIIBIO YIUTEIISL.
K: BepHo UCnIONB3YIOT B YCTHOM U
MUCHMEHHOW PEYN MaTeMaTHYECKHE
TepMuUHBbL. Pa3znuyarot B peun cobeceHUKa
apryMeHThI U (haKThI
JABuxenue 94
51 OTtobOpakeHue 1 ®dpoHTanmbHas pabora ¢ 16.03 | 16.03
TJIOCKOCTH Ha celsl. KJIaCCOM. Pa6ota c
52 [MousiTre ABYKEHMS. 1 YUEOHUKOM. Pemenue | [1:[IpuMeHsOT MOTy4YEeHHBIC 3HAHUS TTPH 21.04 | 20.04
BOIIPOCOB pELICHUH PA3JInYHOTO BUJA 3a/1aU.
P: IlpunararoT BosieBbIE YCHIIHS U
[IPEO010JIEBAOT TPYAHOCTH U MPENSATCTBUS
Ha IIyTH JTOCTHXKEHUS LEei.
K: JlatoT aieKBaTHYIO OLIEHKY CBOEMY
MHEHHIO
4- yeTB
53 Pemrenune 3amau. 2 Brimonnenue 3aganuii moz 4.04 3.04
54 KOHTPOJIEM YUUTENS y 06.04 | 06.04
JTOCKH.
55 [TapayienbHbIN 1 VYpok ciaymianus, ocBoeHue | P: ocymiecTBIsSIOT UTOTOBBIN U 11.04 | 10.04
TepeHocC. HOBOTO Marepuaiia. Pabora | momaroBbelii KOHTPOJIB IO PE3yIbTaTy.

C NOCOOUSIMU.

I1: cTposiT peueBo€ BhICKA3bIBAHUE B




56

IToBopor.

YCTHOHW ¥ MUCBbMEHHOU (popmMme.
K: npuBouTh apryMeHThl, MOATBEPAKAAS UX
(bakTamu

I1: BoccTaHaBiIMBarOT MPEAMETHYIO
CUTYallMIO, ONIUCAHHYIO B 3a/1a4e,
nepeopMyIHPYIOT YCIOBHE, H3BJIEKAThH
HEO0OXO0MMYI0 HH(HOPMAITHIO.
P: OnenuBarot creneHb U Croco0bl
JOCTMDKEHUS 1IeTIM B yUEOHBIX CUTYalLUsX,
MCIPABJISAIOT OMKUOKY C TIOMOILBIO YUUTEJIS.
K: BepHo HCnONB3yIOT B YCTHON 1
MUCHMEHHOW PEYN MaTeMaTHIECKHE
TepMUHBL. Pa3nnyaor B peun cobeceHIKa
apryMeHTHI U (haKThI

13.04

13.04

57

Penienue 3amayq.

58

Penienue 3amay.

Y4eOHo-oprann3alinOHHbBII
BU/I 1€ATEJILHOCTH.
KOoHTpOJIbHO-011€HOUHBIH.

:IIpuMeHsIOT noTydyeHHbIE 3HAHUSA IIPU
PELICHUH PAa3IMYHOIO BUJIA 3a/1a4.

P: Ilpunararor BosieBbIE YCUIIHS U
IIPEOJI0JIEBAIOT TPYIHOCTH U MPEIATCTBUSA
Ha IIyTHU JTOCTHXKECHUSA LEICH.

K: J[aroT aekBaTHYIO OLIEHKY CBOEMY
MHEHHIO

18.04

17.04

20.04

20.04

59

Konrtpoabnas pabora Ne
)
«/IBUKEHM S

KoHTponb 3HaHUN, yMEHUN
1 HABBIKOB.

[T:IIpuMeHsIOT NOTy4YeHHBIE 3HAHUS IIPU
pEIIEHNN PAa3JIMYHOrO BUJA 3a1a4.

P: IIpunararor BoJIeBbIE yCHIIMS U
IIPEOJI0JIEBAOT TPYIHOCTH U MPEISATCTBUS
Ha IIyTHU JOCTHXKECHUS LETIEH.

K: J[aroT anekBaTHYIO OILIEHKY CBOEMY
MHEHHIO

25.04

24.04

Hauanvnvie ceeoenus
us3 cmepeomempuu.
(Tuacoes)

Ta




60 [Ipeamer KoncnektupoBanue u 27.04 | 27.04
CTEPEOMETPHH. 00BCHEHUE MaTepHaa.
MHoOrorpaHHuK. IIporuo3zupoBanue
61 [Tpusma. pe3ynbTaTa pelieHus I1: AHaTM3UPYIOT U CPaBHUBAIOT (hAaKTHI U 02.05 | 04.05
[Mapannenenumnen. 3aJjaui. SIBJICHUSL.
P: PaGoras no minanHy, cBepssiCh € LENbIO,
HAXOJAT ¥ UCHPABJISIOT OINOKH, B T.4U.,
ucnons3ys UKT.
K: CBoeBpeMEHHO 0Ka3bIBAOT
HEO0OXOIMMYIO B3aUMOIIOMOIIh
CBEPCTHHKAM.
62 O61Bém Tena. NHnuBuayanpHO- [1: AHanu3upyIOT U CPaBHUBAIOT (DAKTHI U 4,05 |11.05
000CO0ICHHBIN BUT SIBJICHHUSL.
JIeSITEIbHOCTH. P: PaGoras mo mnany, cBepssICh € LENbIO,
HAXOJAT ¥ UCIPABJISIOT OIINOKH, B T.4.,
ucnons3ys UKT.
K: CBoeBpeMeHHO OKa3bIBAIOT
HE00XO0IMMYIO B3aUMOIIOMOIIb
CBEPCTHHKAM.
63 CroiicTBa dpoHTanbHas padora. IT: AHanu3UPYIOT U CPaBHUBAIOT (DAKTHI U 11.05 | 15.05
MPSIMOYTOIBHOTO BrimonHenre ynpakHeHHUH | SBICHHUS.
napa’liesenurena U pelieHue 3aaad. P: PaboTas no miany, cBepssCh C LENbIO,
HAXOJAT ¥ UCIPABJISIOT OINOKH, B T.4.,
ucnons3ys UKT.
K: CBoeBpeMEHHO OKa3bIBAIOT
HE00XO0IMMYIO B3aUMOIIOMOIIh
CBEPCTHHKAM.
64 [Mupamupga. [Hunuuap. IT: AHanM3UPYIOT U CPaBHUBAIOT (DAKTHI U 16.05 | 18.05

Konyc. Cdepa u map.

SIBJICHHSL.
P: PaGoras mo mnaHy, CBEpssICh C LENbIO,
HaxOJIAT U UCIIPABJISIOT OMIMOKH, B T.4.,
ucnons3ys UKT.




K: CBoeBpeMEHHO OKa3bIBAIOT
HEO0OXOIUMYIO0 B3aUMOIIOMOIIh
CBEpPCTHUKAM.

65

IToBTOpEenue

PaGora ¢ yueOHBIMU
rocobusimu. BrIsiBiIeHHE U
yCTpaHEHHUE OLIHOOK.

IT: AHanM3UPYIOT ¥ CPAaBHUBAIOT (DAKTHI U
SIBJICHUSA.
P: PaGoras mo minaHy, CBEpSISICh C IENbIO,
HaxOoJAT U UCIIPABJISIOT OMIMOKH, B T.4.,
ucnoab3ys UKT.
K: CBoeBpeMEHHO OKa3bIBAIOT
HEO0OXOIMMYIO B3aUMOIIOMOIIh
CBEpPCTHUKAM.

18.05

22.05

66
67

IToBTOpPEeHnue

KonnektuBHas pabdora.
Pa6Gota ¢ 3amanusiMu ¢
BBIOOPOM OTBETOB.
[TonBenenre UTOrOB.

I1: CtposiT noruyecku 060CHOBaHHOE
paccyxIeHue, BKII0YaloIlee YCTAaHOBJICHHE
MIPUYUHHO-CJICICTBEHHBIX CBS3CH.

P: OuenuBarot cTeneHp U Crocoobl
JIOCTHIKEHUS TICJTM B yUYCOHBIX CUTYAIIHSIX,
WCIIPABIISIOT OMUOKU C TIOMOIIBIO YUUTETIS.
K: ®opmynupyroT cOOCTBEHHOE MHEHHE U
MO3UITUIO, 33Ja0T BOIIPOCHI, CITYIIAIOT
co0eceTHUKA

23.05
25.05

25.05

67

66
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