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1. lloacnumenovnasn 3anucka:

[Iporpamma 1o mpenmery «l'eomerpusi» s 9-X KIIacCOB COCTaBJICHA B
COOTBETCTBUM C (denepalbHbIM TI'OCYJapCTBEHHBIM OOpPa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOT0 00111eT0 00pa3zoBanus (npuka3 MuHoOpHayku Poccun ot 17.12.2010 r. Ne 1897
C U3MEHECHMSIMH), HA OCHOBE aBTOPCKOM MPOrpamMMbl Kypca reOMeTpuu Jisl ydyamuxces 7 —
9 knaccoB 001Ieo0Opa3oBaTeNbHBIX yUpexaeHui (coctaburens T.A. bypmucrposa, 2008
r.).

Lenn oOyuenuss «l'eomeTpus» B pamMkax (deaepaJbHOTO TOCYIapCTBEHHOTO
00pa30BaTEIBbHOIO CTaHJapTa OCHOBHOIO oOImero o0pa3oBaHUs: CUCTEMAaTHYECKOe
M3y4Y€HHUE CBOMCTB TEOMETPUYECKUX GUTYp Ha IUIOCKOCTH, (OpMHUpPOBAHHE
IIPOCTPAHCTBEHHBIX MPEICTABICHUN, Pa3BUTHE JIOTMYECKOTO MBIIIEHUS U HOATOTOBKA
anmnaparta, HeOOXOJUMOTO JUISI M3YUYSHUsI CMEXHBIX JUCUMIUINH ((pHU3MKa, YepUYeHUE U
T.J1.) U Kypca CTEpEOMETPHUH B CTapIIUX Kilaccax.

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
peanmuszoBath 3a 67 y4yeOHBIX uYacoB B 90 kmnacce. IIporpamma CcOOTBETCTBYET
(eneparbHOMY KOMIIOHEHTY TIOCYJapCTBEHHOI'O CTaHJapTa OCHOBHOI'O OOILIETo
oOpa3zoBaHus 1O npeameTty «l eomeTpus».

Y4ebHO-MEeTOANUECKUN KOMIUIEKT:

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

2. ITnanupyemoie npeomemmunle pe3ynibmamol U3y4eHUs

npeomema «I'eomempusn)

BpinyckHUK HayuyuTcsl (OJ1 MCHOJb30BAHMSI B NOBCEJIHEBHOW KU3HHM M
o0ecrieyeHHs] BO3MOKHOCTHM YCHEIIHOI0 NMPOAOJIKeHHMsI 00pa3oBaHUsl Ha 0a30BOM
YPOBHe)

I'eomerpuyeckue purypbl

— OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH '€OMETPUUECKUX (QUTYD;

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

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

— pemiath 3aJaud Ha HAxXOXKIEHHE T'€OMETPUYECKHUX BEJIIMYMH M0 oOpasliaM WiIx
aJIropuTMaMm.

B noBceHeBHOM KU3HHM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:

— HCIIOJIb30BaTh CBOMCTBA IN€OMETPUUYECKUX (PUTYp IJIsI pEelIeHUs] TUIIOBBIX
3a/la4y, BO3HHUKAIOIIMX B CHUTyalMUsX IMOBCEJHEBHOM JKW3HHM, 3aJlad NPaKTHYECKOTO
COJIEPKAHUSL.

OTHoOICHUA

— OmnepupoBaTh Ha 0a30BOM ypOBHE IMOHSTHUSIMHU: PAaBEHCTBO (UTYp, PaBHbBIE
(urypbl, paBeHCTBO TPEYTrOJIbHUKOB, IMapajjeIbHOCTh MNPSAMBIX, MNEPNEHAUKYIIPHOCTD
NPSIMBIX, YIJIBI MEXKY NPSAMBIMU, NEPHEHAUKYIISIP, HAKJIOHHAS, TPOSKIIHUS.

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 Il U3MEPEHU JIIMH U YIJIOB;



— TpUMEHATH (HOPMYNIBI IEpUMETpa, IUIOMAAN U 0O0beMa, IUIOIAAM MOBEPXHOCTH
OTJIEIbHBIX MHOTOI'PaHHUKOB IIPY BBIUNCICHUSX, KOTJa BCE JaHHBIE UMEIOTCS B YCIIOBUY,

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

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'eomeTpryeckue NOCTPOCHUs

— 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 npeodpazoBaHusa

— 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 KOOPAMHATHI 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:

— HCII0JIB30BATh BEKTOPHI JJIsl pEIIEHUS IPOCTENIINX 3aa4 Ha OIIPEIEIEHUE CKOPOCTU
OTHOCHUTEJIBHOTO JIBH)KEHUS.

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 HAaYUUTbhCH sl oOecrneveHHs
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:



— UCNnoNb308amMb  CEOUCMBA  2eoMempuyeckux ueyp 08 pewenus  3a0au
NPAKMUYeCcKo2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.

OTHoIeHUs

— Onepuposamb NOHAMUAMU: PABEHCMBO (ueyp, pasHvle ueypsl, PABEHCMEBO
MpeyeoNbHUKO8, NAPALIEIbHOCMb NPSIMbIX, NEPNEHOUKYISPHOCMb NPAMbIX, Velbl MeHCOy
NPAMBIMU, NePNEeHOUKVIAD, HAKIOHHASA, NPOeKyUs, nodobue ghueyp, nooooHbvle (hucypsi, NOOOOHbIE
mpeyeobHUKU,

— 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 Queypy, no0oOHYI0 OAHHOU, NOIL30BAMBCSA CEOUCMBAMU NOO0OUS OJs
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 MamemMamuyeckue 3HaHusl 0Jisi ONUCAHUSL 3AKOHOMEPHOCMEU 8
OKpydIcaroueti 0eticmeumenibHOCmMu 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. CI0XKEHHE M BBIUUTAHHE BEKTOPOB. YMHOJKEHHUE BEKTOPOB. YMHOXKEHHUE
BeKkTopa Ha yucio. KommHeapHbsle BeKTOpbl. Pa3nokeHue BEKTOpa Mo KOOPAWHATHBIM
Bektopam. KoopamHatel Bektopa. IIpocreimme 3amadu B KOOpAMHATAaX. YpaBHEHHUE
OKPY>KHOCTH U MPSIMOU.

OcHOBHas 11eJb — HAyYWUTh yYalllUXCsl BBINOJHSATH JEHWCTBUS HaJl BEKTOPAMU
KaK HalpaBJICHHBIMH OTpPE3KaMH, YTO BaXKHO JUIsI NMPUMEHEHUs BEKTOPOB B (PU3UKE;
IIO3HAKOMUTh C MCIOJb30BAaHUEM BEKTOPOB M METOJa KOOpPAMWHAT IIPU PELICHUU
reOMETPHUUYECKUX 3a7ad.

BekTop onpenensiercsa Kak HallpaBJICHHBIM OTPE30K U JIEHCTBHUS HAJl BEKTOPAMHU
BBOJATCSA TaK, KaK 3TO MHPHUHIATO B (U3MKE, T. €. KaK JEHCTBHUS C HAIpaBICHHBIMHU
oTpe3kaMu. OCHOBHOE BHUMaHHUE JOJKHO OBITh yJI€JIEHO BEIPAaOOTKE YMEHUN BBIMOIHSTH
olepanuM HaJl BEKTOpaMH (CKJIaJbIBaTh BEKTOPHI MO IIpaBUJIaM TPEYroJibHUKAa MU Ma-
paiienorpaMmMa, CTpOUTh BEKTOpP, PaBHBIM Pa3sHOCTH JABYX JAHHBIX BEKTOPOB, a TAKXKe
BEKTOP, pPaBHBII NMPOU3BEICHUIO JAHHOT'O BEKTOPA HA JJAHHOE YHCIIO).

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.



1. CooTHomeHHs1 MeXKAy CTOPOHAMH H YIJIaMHM TpeyroabHuka. CkaasipHoe
NnpousBeaeHue BeKTOpoB.16 yacos.

Cunyc, KOCUHYC U TaHreHC yria. TeopeMbl CUHYCOB U KOCHHYCOB. Pemienue
TpeyroibHUKOB. COOTHOLIEHUSI MEXIAY CTOPOHAMHU U yIiIaMHU TpeyrojbHuKa. CKaasapHOe
MPOU3BEACHUE BEKTOPOB U €r0 MIPUMEHEHHE B TEOMETPUUYECKUX 3ajlauax.

OcHoBHas eilb — pa3BUTH yMEHHUE ydauumxcs MIPUMEHSATH
TPUTOHOMETPUYECKHUM anmnapaTr Opyu peIeHUH FT€OMETPUUECKHUX 3a/1a4.

Cunyc 1 kocuHyc 100010 yria ot 0° 1o 180° BBOASATCS C MOMOIIBIO €AMHUYHON
MOJYOKPY>KHOCTH, JOKA3bIBAIOTCSI TE€OPEMbl CHMHYCOB U KOCHHYCOB M BBIBOJUTCS €IIIE
onHa (hopMmyJia MIOHIAAY TPEYTOJIbHUKA (MIOJTOBUHA TPOU3BEICHUS JIByX CTOPOH Ha CUHYC
yriia MeXJay HUMH). DTOT annapaT IPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkaJsipHOe NPOU3BEJCHUE BEKTOPOB BBOAUTCA Kak B (u3uke (MpoU3BeICHUE
JUTMH BEKTOPOB Ha KOCUHYC yTJla MEXJy HUMH). PaccmaTpuBaroTCs CBOMCTBA CKAJISIPHOTO
MPOU3BEACHHUS U €ro IPUMEHEHUE NPU PELUICHUN IT€OMETPUUECKUX 3a]1a4.

OCHOBHOE BHUMAaHHE CJCIYET YJACIHUTh BBIPAOOTKE IIPOYHBIX HABBIKOB B
MPUMEHEHUU TPUTOHOMETPHUUYECKOIO almnapaTa Ipyu pelieHuy reOMeTpUIECKUX 3aa4.

2. JIJMHA OKPYKHOCTH ¥ IJIOIAAbL Kpyra. 114acos.

[IpaBunbHbIE MHOTOYTOIBHUKU. OKPY>KHOCTH: OMMMCAHHAsA OKOJIO IPABUJIIBHOTO
MHOTOYTOJIbHUKAa W BIMcaHHasi B Hero. [locTtpoeHne mpaBUIBbHBIX MHOTOYTOJIbHUKOB.
Jl1iMHa OKpY»KHOCTHU M IJIOLIA]Ib KpyTra.

OcHOBHast 1IeJIb — pPaCHIUPUTh 3HAHUE YYaAIIUXCS O MHOTOYTOJIbHUKAX;
paccCMOTpPETh MOHSATUS JIWHBI OKPYXKHOCTH WM IUIOIIAAXW Kpyra U (GOpMybl Ads HUX
BhIUMCIICHUS B Haudame Tembl JaeTcsi OINpeAesieHHE TMPaBWIBHOIO MHOTOYTOJIbHHUKA M
paccMaTpuBalOTCA TEOpEeMbl 00 OKPYKHOCTSIX, OMNHCAaHHOW OKOJO MPaBUIBLHOTO
MHOTOYTOJIbHUKA U BMIUCAHHOU B HEro. C MOMOIIBIO ONMMCAHHON OKPYKHOCTH PEIIAIOTCS
3aJlayd O MOCTPOCHUHM MNPABUIIBHOT'O LIECTUYTOJbHHUKA U NMPABUIBHOIO 2re-yrojbHHKa,
€CJIY 1aH MPaBWIBHBIN T1-yTOJbHHUK.

@opMyJIbl, BBIpaXKarollUE CTOPOHY NPABUIBHOTO MHOIOYTOJIBHMKA U PAgUYC
BIIMCAHHOMW B HETO OKPY>KHOCTH 4HEPE3 PaJINyC OMMUCAHHON OKPY>XHOCTH, UCTIOJB3YIOTCS
npu BbeIBOJE (POopMyN IIWHBI OKPY)KHOCTH W IUIOMIaAW Kpyra. BeIBoj omumpaercst Ha
WHTYWUTHUBHOE TMPEJICTAaBICHUE O TIpeJiesie: TPU HEOTPAHUUYCHHOM YBEJIMYCHUH 4YHCIIa
CTOPOH MPABUJIBHOTO MHOTOYTIOJIbHMKA, BOHMCAaHHOTO B OKPY>KHOCTb, €r0 MNEPUMETP
CTPEMHUTCS K JJTUHE 3TON OKPYKHOCTH, a IUIONIA/Ih — K IJIOIIAIN KPyra, OTpPaHUYEHHOTO
OKPY>KHOCTBIO.

4. JIBuKeHHE. 8 4acoB.

OTolOpakeHue miIockocTy Ha ceos. [lonstue nemxenus. OceBas U eHTpaTbHAS
cummeTpus. [TapannenbHbIl nepeHoC U MOBOPOT. HanoKeHus u ABUKEHUSL.

OcHOBHas 1eJlb — MNO3HAKOMUTH YYAIIUXCS C TOHATUEM JIBUKEHHUS U €ro
CBOMCTBaMHU, C OCHOBHBIMU BHUJIaMHU JIBUXKEHUM, CO B3aUMOOTHONICHHUSIMH HAJIOKECHUN U
JBHKCHUM.

JIBMO)KEHHE TIJIOCKOCTH BBOJMUTCS Kak OTOOpak€HHME TIJIOCKOCTH Ha cels,
COXpaHAIONIEE PACCTOSIHUE MEXJy TodykamMu. lIpum paccMOTpeHUM BUJIOB ABHXKEHUM
OCHOBHO€ BHHMAaHHE YJACISIETCS ITIOCTPOSCHUIO OOpa3oB TOYEK, MPSIMBIX, OTPE3KOB,
TPEYTrOJIbHUKOB TPU OCEBOM M LEHTPAJILHOW CHUMMETPUSX, NapajieIbHOM NEpeHOcCe,
nmoBopore. Ha 3(ddexTHpix npumepax mnokaspBaeTCs TPUMECHECHHUE IBWKCHUN TIpU
pELIEeHUN TEOMETPUIECKHUX 3a/ay.

[lonsiTue HaMOXXEHUS OTHOCUTCS B IAHHOM KypPC€ K YHUCITY OCHOBHBIX TIOHATHH.
Jloka3pIBaeTcs, YTO MOHATUS HAJOXKEHUS M JIBUKEHUS SBIISIFOTCS SKBUBAJICHTHBIMU:
mr000€ HAIOXKEHHE SIBISETCS JBWKECHHEM IUIOCKOCTH ©W  oOparHO. WM3yueHue
JIOKa3aTelIbCTBA HE SBISIETCS 00s3aTeIbHBIM, OJHAKO CIEAYeT pPacCMOTPETh CBS3b
MMOHSITUN HAIOXKEHUS U JBVIKCHUS.



5. HauanbHble cBeleHUsI U3 cTepeoMeTrpuu. 6 4dacoB. [Ipenver crepeomeTpuu.
['eomeTpHuuecKue Tena U MOBEPXHOCTH. MHOTOTpaHHUKH: TIPU3Ma, Mapajuieenune, MIpaMua,
dbopMyIbl Il BRIYHCICHUS UX O0BbEMOB. Tella M MOBEPXHOCTH BpALICHUS: IUIUHIAP, KOHYC,
cdepa, map, GopMyIIbI IUTS BEIYUCICHUS HX ILIOMIAICH IIOBEPXHOCTEH U 0OBEMOB.

OcHOBHas 1IeIb — JaTh HAYAIILHOE MPEJICTABIICHUE O TeJIaX W MOBEPXHOCTSX B
MIPOCTPAHCTBE, MO3HAKOMHUTH YYAIIUXCSI C OCHOBHBIMU (POopMyJamMu JJIsi BBIYHUCIICHUS
IUIOIIa Il MOBEPXHOCTEH U 0OHEMOB TeJl.

PaccMoTpeHre NPOCTEHITMX MHOTOTPAaHHUKOB (IIPU3MBI, TapayijieenuIiea,
MUPaMUJIBI), a TAKXKE TEJ U IMIOBEPXHOCTEH BpamnieHus ([MUINHIpa, KOHyca, chepsl, mapa)
MPOBOJUTCST Ha OCHOBE HArJSAHBIX TMPEACTaBICHUN, O€3 NPUBJICYCHUS aKCHOM
crepeomerpun. DOpMyIIbl I BBIYUCICHHS OOBEMOB YKa3aHHBIX TEJI BBIBOJSTCS Ha
ocHoBe mipuHIMNa KaBanbepu, QGOpMynbl Ui BBIYHCICHHS IUIOMIAJCH OOKOBBIX
MMOBEPXHOCTEH IWJIMHAPA ¢ KOHyCa IONIy4alTCs C TIOMOIIBIO pPa3BEPTOK ATHUX
MMOBEPXHOCTEH, popmyiia momaan chepbl IPUBOIUTCI 0€3 000CHOBAHMS.

6. IloBTOpenue. 2 yaca.

Penrenue niaHMMETpUYECKUX 3a/1a4.



4. KajileHIapHO — TeMaTH4YeCKoe IJIAHUPOBAHUE N0 T€eOMETPUH

Homep Tema ypoka Kou- OcHoBHOI1 BUJ yueOHOM OtpabaTtsiBaembie YV /|
YpPOKa BO eATeJIbHOCTH 90
4yacoB

1 [ToBTOpEeHUe. 3 Hauvanbubie IT: O6pabatpiBatOT HHGOPMAITUIO U TIEPEAAIOT €€ YCTHHIM, 01.09

2 FeOMETPUUECKHUE CBEJICHUSI, | MUCbMEHHBIM U CUMBOJIBHBIM CIIOCOOaMHU. 06.09

3 TpeyronbHuku, P: BoiensoT v 0CO3HAIOT TO, YTO YK€ YCBOEHO U YTO €Ilie 08.09
[TapannenbHbIC IPSIMBIE, HOJUICKHUT YCBOCHHUIO.
CoOOTHOLLIEHUS MEXKITY K: ®opmynupyroT coOCTBEHHOE MHEHHE U TIO3UIIHIO, 33/1a10T
CTOPOHAMH H yTJIaMH BOIIPOCHI, CITYIIAIOT coOeceTHnKa
TpEeyTrOJbHUKA.

4 Juarnoctuueckas 1 TecrtoBas paborTa. 3akperieHre U 00001IeHUE BBILIETIEPEUHCISHHBIX 13.09

pabora. CTapTOBBIi KOHTPOJIb 32 IPEAMETHBIX Pe3yIbTaTOB. Y MEHHE SICHO, TOYHO, TPAMOTHO
Kypc 7 KJacca. u3jaraTb CBOM MBICIM B TUCbMEHHON (opMme.
BekTopsl 11

5 IMonsitue BekTOpA. 1 ®ponTtansHas pabora c IT :O6pabarpiBatoT HHGOPMAITUIO U TIEPEIAIOT €€ YCTHHIM, 15.09
kj1accoMm. PabGora ¢ rpadu4ecKuM, MUCbMEHHBIM U CUMBOJIBHBIM CIIOCOOAMH.
yueOHukoM. [lomrarossrit P: Kputnuecku OlleHMBAIOT ITOJTYyYEHHBIN OTBET,
KOHTPOJIb NMPABHWIBHOCTH OCYILECTBISIOT CAMOKOHTPOJIb, IPOBEPSIsi OTBET HA
TTOJTHOTHI ¥ BBITIOJTHEHUS COOTBETCTBHUE YCIOBHIO
JEUCTBUN.

6 PaBeHCTBO BEKTOPOB. 1 ®dpoHTankHas padborta ¢ 20.09

kiaccom. Pabora ¢
7 OrkirageiBanve Bektopa | 1 ydeOHukoM. ITomaroseiii | [1:OcylecTBIsIFOT CpaBHEHUE, U3BJICKAIOT HEOOXOTUMYTO 22.09

OT JAaHHOM TOYKH.

KOHTPOJIb NPABUIBHOCTH
ITIOJIHOTHI U BBIITIOJITHCHU A
NEeNCTBUHN.

uHpopMaInio, nepeopMyIUpyIOT YCIOBUE, CTPOST
JIOTUYECKYIO LIETIOYKY.

P:PaGoras no miaHy, cBEpsIIOT CBOM JCHCTBHUSA C LIENbIO,
BHOCAT KOPPEKTHUPOBKH.

K: CorpynHuyaroT ¢ 0THOKJIAaCCHUKaMHU IIpU PELIEHUH 33]1a4;
YMEIOT BBICIYIIaTh ONIIOHEHTa. DOPMYIMPYIOT BBIBOJBI




8 CymMa 1ByX BEKTOPOB. ®ponTankHas padora ¢ 27.09
kiaccoMm. Pabora ¢
9 3aKOHBI CJIOKEHUS yueOHUKOM. [TomaroBsii IT: TlpencraBnstoT nHGOPMAILIUIO B pa3HbIX GopMax (TEKCT, 29.09
BeKTOpoB. [IpaBuio KOHTPOJIb IPABUJIBHOCTHU rpaduka, CHMBOJIBI).
napa’uiesiorpaMmma. MOJIHOTHI U BBINTOJIHEHUS P: CaMocCTOSITEIHHO COCTABIISIIOT aJITOPUTM JICATEILHOCTH
JICUCTBUMH. IIpH pelIeHnH y4yeOHOH 3aaun.
K: CBoeBpeMeHHO 0Ka3bIBaIOT HEOOXOAMMYIO B3aMOIIOMOIIIb
CBEPCTHHKAM.
10 CyMMa HECKOIIBKHUX KoHcnextupoBanue. 04.10
BEKTOPOB. Ompoc ydammxcsi.
11 Bpluutanue BEKTOpPOB. [InanupoBanue xona 06.10
pelIeHns 3aJauH.
12 IIpousBenenue BekTOpa I1: [TpuMeHsIOT MOoTy4YeHHbIE 3HAHUS TIPU PEIICHUN 11.10
Ha YHCJIO. pa3IMYHOrO BUIA 3ajad.
P: CamocTosITenbHO KOHTPOJIUPYIOT CBOE BPEMSI M YIIPABIISAIOT
118
K: C noctaTo4Hoil MOJHOTOM U TOYHOCTBIO BBIPAXKAIOT CBOU
MBICJIH TTOCPEJICTBOM MUCHbMEHHOM peun
13 [IpumeHeHnEe BEKTOPOB Omnpoc yyammxcsi. [1:OcymiecTBASIOT CpaBHEHHE, U3BIEKAIOT HEOOXOIUMYIO 13.10
K pEIISHHIO 3a/1a4. Pemenne 3amayq. nHpOpMaIHIo, IepeOPMYIUPYIOT YCIOBUE, CTPOST
JIOTMYECKYIO IETI0UKY.
P:Pabotast no niany, cBEpsItOT CBOU JEHCTBUS C LIENbIO,
BHOCSAT KOPPEKTHPOBKH.
K: CoTpymHU4aioT ¢ OTHOKJIACCHUKAMH TIPH PEUICHUH 3a/1a4;
YMEIOT BBICTYIIATh OMMOHEHTa. POPMYIHUPYIOT BBIBOIbBI
14 Cpennss nuHus Cnyuranue yyurens. 18.10
Tpamnenuu. Pa6oTa ¢ paznaTouHbIM
MaTepHAIOM.
15 KonTpoabnas padora KonTponb 3HaHuii u [1: [IpuMeHsIOT NOoTy4YeHHbIE 3HAHUS TIPU PEILIEHUN 20.10

Nel. «BekTopbI»

YMEHHIA.

pa3IMYHOTO BUJIA 33]1a4.
P: CaMOCTOSITENIBHO KOHTPOJIUPYIOT CBOE BPEMS U YIIPABIISIOT
UM

K: C noctatouHol MOJTHOTON M TOUHOCTHIO BBIPAKAIOT CBOU




MBICJIM ITOCPEACTBOM MMMCHbMEHHOM pcun.

MeToa KOOpAUHAT

16 Pasznoxxenue Bektopa no 3anucek B T€Tpaab [1:O6pabaTeiBatoT HHMDOPMAIHIO U TTEPEAAIOT €€ YCTHBIM, 25.10
JIByM HEKOJUJIMHEAPHBIM napopmanuu. ['pynmnoBasi | NUCbMEHHBIM, TpaUUECKUM M CUMBOJIBHBIM CIIOCOOAMHU.
BEKTOpPaM. pabora. P: Kputnuecku OlleHUBAIOT MOTY4YEHHBIN OTBET,
OCYIIECTBISIOT CAMOKOHTPOJIb, IPOBEPSISi OTBET HA
COOTBETCTBHE YCIOBHIO.
K: ITpoexTupyroT u GopMHPYIOT y4eOHOE COTPYIHHUYECTBO C
YUUTENIEM U CBEPCTHUKAMM.
17 Koopaunate! BekTopa. Omnpoc yyammxcs. [1:BoccTanaBnMBarOT MPEIMETHYIO CUTYalMIO, ONMUCaHHyo B | 27.10
Pemenue 3anau. 3ajaue, nepeopMyIupyroT yCIOBUE, U3BICKATh
HE00X0IMMYI0 HH(OpMAIIHIO.
P: OnieHuBaroT cTeneHb U cnocoObl JOCTHKEHUS LIEIH B
y4eOHBIX CHUTYalUsX, UCIPABIISIFOT OIIUOKH C TIOMOIIBIO
YUUTEIS.
K: ®opmymupyroT cOOCTBEHHOE MHEHHE U MTO3UIIHIO, 33af0T
BOIIPOCHI, CIYIIAIOT coOeceIHuKa
18 Pemenue 3anau. [louck, oOHapyxeHue u [1:O6pabaTeiBatOT UHPOPMALIMIO U TTEPEIAIOT €€ YCTHBIM, 8.11
yCTpaHEHHUE OLINOO0K NUCbMEHHBIM, IpaUUeCKUM U CUMBOJIBHBIM CIIOCOOAMH.
JIOTUYECKOT 0 U P: Kputnuecku OlleHMBAIOT ITOJTYyYEHHBIN OTBET,
apu(pMeTHIECKOTO OCYILECTBISIOT CAMOKOHTPOJIb, IPOBEPSIst OTBET HA
xXapakrepa. COOTBETCTBHE YCIIOBHIO.
K: IIpoexTupyroT u GopMHpYIOT yueOHOE COTPYTHHUUECTBO C
YUUTEIIEM U CBEPCTHUKAMH
19 CBs13bp MEXIY Omnpoc yyammxcs. [1:06pabatpiBatoT HHPOPMALIUIO U MEPENIAIOT €€ YCTHBIM, 10.11

KOOpJWHATAMU BEKTOpa
U KOOpJAMHATAMU €TO
Havajia 1 KOHIIA.

IImanupoBanue xoaa
peLIeHUs 3a1a4u.

MMCbMEHHBIM, Tpa)UYeCKUM U CUMBOJIBHBIM CIIOCOOAMHU.

P: Kputndecku oLeHUBaIOT NOJy4YEHHBIN OTBET,
OCYILLECTBIISIOT CAMOKOHTPOJIb, IPOBEPsIsl OTBET HA
COOTBETCTBHUE YCIIOBHIO.

K: TIpoexTupytoT u popMHUPYIOT ydeOHOE COTPYAHHUUECTBO C
YUUTENNEM U CBEPCTHUKAMH




20 Pemenue 3anau. [InanupoBaHue xona IT: OcymecTBIsAIOT CpaBHEHUE, U3BICKAIOT HEOOXOAUMYIO 15.11
pelieHus 3aJaumn. uH(popMalnio, nepeopMyIUPYIOT YCIOBUE, CTPOSIT
Pemenue 3amay. JOTMYECKYIO IETIOUKY.
P: PaGoras 1o murany, CBEpSIIOT CBOU JEHCTBUS C LIETIBIO,
BHOCSIT KOPPEKTUPOBKH.
K: CorpynHuyaroT ¢ 0IHOKJIAaCCHUKaMHU NP PEUICHUH 3a]1aY;
YMEIOT BBICTYIIATh ONTIOHEHTa. DOPMYITHPYIOT BBIBOBI
21 YpaBHeHuEe I1: CTpykTypupyIOT 3HaHUA, ONPEAEISAIOT OCHOBHYIO U 17.11
OKPY>KHOCTH. Ciymanue yquTens. BTOPOCTETICHHYIO0 HH(OPMAIIHIO.
PaGora ¢ pazmaTouHbiM P: PaGotaroT 1o minany, CBEpssICh C LENbI0, KOPPEKTUPYIOT
MaTEpHUAIOM. TUTaH.
K: IIpuBoasT apryMeHThI B TIOJIb3Y CBOEH TOUKU 3pEHUS,
HOJITBEPXKJIAIOT €€ (paKTaMHu.
22 YpaBHEeHUE NPSIMOM. [1:OcymiecTBASIOT CpaBHEHHE, U3BIEKAIOT HEOOXOIUMYIO 22.11
uH(pOpMAIHIO, IEpeOPMYITHPYIOT YCIOBUE, CTPOST
JIOTMYECKYIO IETI0UKY.
P: Paboras o nnany, CBEpsItOT CBOU AEHCTBUS C LIENbIO,
BHOCSIT KOPPEKTHPOBKH.
K: CoTpymHUYaioT ¢ OTHOKJIACCHUKAMH TIPH PEUICHUH 3a/1a4;
Cnymianue y4uTens. YMEIOT BBICITYIIATh ONMOHEHTa. DOPMYIHPYIOT BBIBOIBI
PaboTa ¢ pazgaTouyHbIM
MaTepHUaOM.
23 [Ipumenenune metona [NomraroBeiit KOHTPOJIIH 24.11
KOOPJAHWHAT K PEIICHUIO MPaBUIBHOCTH U TTOJTHOTHI
3a7a4. BBITIOJTHSHUS aJITOPUTMA
JIeHCTBUS, TIJIaHA PEIICHUS
3aJlavum.
24 KouTponb 3Hanuii, ymenuit | [1: CTpykTypupyroT 3HaHUS, ONPEIEISIIOT OCHOBHYIO U 29.11

KonTpoabnas padora
Ne2
MeTtoa KOOpAUHAT

" HAaBBIKOB.

BTOPOCTETICHHYIO HH(POPMAIIHIO.

P: PaboTaroT no 1uiany, CBEpssACh C LENbI0, KOPPEKTHUPYIOT
IIJIaH.

K: IIpuBoasT apryMeHThl B II0JIb3Y CBOEH TOUKU 3pEHUS,




MOATBEPKIAIOT ¢ (haKTaMu

CoOOTHOIIEHHS MEXKIY 16
CTOPOHAMM M yTJIAMHU
TPEYroJIbHUKA
25 Cunyc, KOCUHYC U 1 O6mekaccHast 01.12
TaHT'€HC yTJIa. (bponTanBHAN) paboTa.
BeinosiHeHue 3agaHuil O
KOHTPOJIEM YUHTEIsl.
26 OcHoBHOE 2 YuebHo — no3HaBarenbHbIi | [1: YcTaHaBIMBaOT aHATOTUH [T TOHUMAHHS 06.12
27 TPUTOHOMETPHUYECKOE BHJI I€SITEIILHOCTH. 3aKOHOMEPHOCTEH, UCTIONB3YIOT UX MPH PELICHUH 33/1a4. 08.12
TOXJIECTBO. P: CaMocTOSITETPHO COCTABIISIIOT alITOPUTM JIEATEITLHOCTH
IPU PEILICHUU Y4eOHOMH 3a1a4H.
K: IIpoexTupyrot u GopMHPYIOT yueOHOE COTPYIHHUYECTBO C
YUYHUTEJIEM U CBEpPCTHUKAMH
28 DopMy bl IS 1 Ypok — ucciaenoBaHusl. 13.12
BBIYMCIICHUSI KOOPAUHAT VY4eHUKHU 1enatoT BHIBOIbI
TOYKH.
29 Pemenne 3anauy. 1 Pa6ora ¢ yueGHbIMU P: ocyuiecTBISIIOT UTOTOBBIN U MOIIArOBBIM KOHTPOb o | 15.12
nmocobusimu. BeIsiBIeHHEe 1 | pe3yJbTary.
yCTpaHEHHUE OLINOO0K I1: cTposT peueBoe BhICKa3bIBAaHUE B YCTHOM U
MUCHbMEHHOU (opMe.
K: mpuBOAUTE apryMeHThl, HOATBEpXk1asi MX (aKTaMu
30 ATTecTaunMoHHas 1 IT: CtposiT noruuecku 060CHOBaHHOE PacCyXkJIeHHE, 20.12
pabora 3a 1-oe BKITIOYAFOIIIEE YCTAHOBIICHUE IPHYNHHO-CIIEICTBEHHBIX
IOJIyroiue CBA3EH.
P: [IpuMeHSIOT yCTaHOBIIEHHBIE PaBWJIa B INIAHUPOBAHUHU
Teopewma o ruromagn croco0a pemeHws.
TpeyTroJbHUKA K: IIpuBoAsT apryMeHTHI B M10JIb3Y CBOEH TOUKH 3pEeHUs,
MOATBEPKAAIOT €€ (pakTamMu
31 Teopema CUHYCOB. 1 [1:OcymiecTBASIOT CpaBHEHHE, U3BIEKAIOT HEOOXOIUMYIO 22.12

uHpopMaInio, nepeopMyIUpYIOT YCIOBUE, CTPOST
JIOTMYECKYIO IIETIOYKY.




32

Teopema KOCUHYCOB.

P: BoienstoT v 0CO3HAIOT TO, YTO YK€ YCBOEHO U YTO €llie
MIO/IJIEKUT YCBOEHUIO.

K: ®opmynupyroT coOCTBEHHOE MHEHHE U TIO3UIIMIO, 33/1a10T
BOIIPOCHI, CIIYIIAIOT COOECETHUKA

[1:OcymiecTBASIOT CpaBHEHUE, U3BIEKAIOT HEOOXOIUMYIO
nH(popMaIHio, epeGopMyITUPYIOT YCIOBHE, CTPOST
JIOTUYECKYIO LIETIOYKY.

P: BbLaensitoT 1 OCO3HAKOT TO, UTO YK€ YCBOEHO M UTO €IIE
MO/JIEKUT YCBOCHHUIO.

K: ®opmymupytoT cOOCTBEHHOE MHEHHE U TTO3UIIHIO, 33 JaI0T
BOMPOCHI, CIYIIAIOT COOECeTHIKA

27.12

33

Pemienune
TPEYrOJIbHUKOB.

Pemenne 3amau y nOCKM U
CaMOCTOSATEIBHO.

IT: CtposiT noruuecku 000CHOBaHHOE PACCYXICHUE,
BKJIIOYAIOIIEe YCTAHOBICHUE MPUYHMHHO-CIICICTBEHHBIX
CBA3EH.

P: [IpumeHsIOT ycTaHOBIICHHBIE NTPaBUIIa B IJIAHUPOBAHUU
croco0a perieHus..

K: I[IpuBOAST apryMeHTHI B 110JIb3Y CBOEH TOUKU 3pEHHUS,
MOATBEPKAI0T €€ paKTaMu

10.01

34

HN3meputenvHbIe
paboTHI.

35

Yron mexay
BEKTOpPaMH.

36

CkamnsipHoe
MPOU3BEJCHUE B
KOOpJAHWHAaTax.

I'pynmnoas pabora.
PesynbTaThl cpaBHUBAIOTCS
U OLICHUBAIOTCSI.

12.01

[1I: BoccranaBnuBaroT NPEAMETHYIO CUTYALMIO, ONIMCAHHYIO B
3ajaue, nepeopMyIupyroT yCIOBUE, U3BICKATh
HE0O0X0UMYI0 HH(OPMAITHIO.

P: OnieHuBaroT CTeNeHb U COCOOBI JOCTHKEHHS LIENIH B
y4eOHBIX CUTYalHsIX, UCIPABISAIOT OMNOKU C ITOMOIIBIO
YUUTEIS.

K: BepHO HCHIONB3YIOT B YCTHOM M TUCBMEHHOM pedn
MaTeMaTH4ecKue TepMHUHbI. Paznuyaior B peun cobeceHrKa
apryMeHThI U (paKThl

17.01

IT: Ctposit norudecku 000CHOBAaHHOE PACCYKICHHE,
BKJTIOYAIOIIEE YCTAHOBJICHUE TPUIMHHO-CIIEACTBEHHBIX
CBSI3EN.

19.01




P: IIpuMeHSIOT ycTaHOBIICHHBIE IPABUJIA B IUIAHMPOBAHUH
criocoba pereHusl.

K: IlpuBOoasT apryMeHTHI B [TOJIb3y CBOCH TOUYKH 3pEHUS,
MOJITBEPXKIAIOT ee (hakTaMu

37 CBoMCTBa CKaJISIPHOTO 1 I'pynnoBas padora. I1: [IpuMeHsIIOT OTy4eHHBIC 3HAHUS TIPH PEIICHUN 24.01
IIPOU3BEICHUS Pe3ynbTaTsl CpaBHUBAIOTCS | pa3jIMYHOIO BUA 3ajad.
BEKTOPOB. 1 OLICHUBAIOTCHI. P: IIpunaratoT BoJieBbIE YCHIIHS M ITPEOI0IECBAIOT TPYAHOCTH
Y TIPENSATCTBUS HA MyTH JOCTHKCHUS LENIEH.
K: JlatoT aieKBaTHYIO OILICHKY CBOEMY MHEHHIO
38 Pemenue 3anau. 1 Omnpoc yyammxcs. [1: [IpuMeHsIIOT NOIy4YEeHHbIE 3HAHUS IIPU PEILICHUN 26.01
Pemenue 3anau. pa3JIMYHOrO BHJIA 33/1a4.
P: CamocTosSITeTPHO KOHTPOJIUPYIOT CBOE BPEMS M YIIPABIISIOT
UM.
K: C nocraro4yHoii HOJHOTOM ¥ TOUHOCTHIO BBIPAXKAIOT CBOU
MBICJIM IOCPEJICTBOM IMCbMEHHON peun
39 KonTposibHasi paGora 1 Kontpons 3nanmii, ymenuii | [1: CtposiT torudeckn 000CHOBaHHOE PACCYXKICHUE, 31.01
Ne 3 Y HaBBIKOB. BKJIIOYAIOIIEe YCTAaHOBJICHHE TPUYMHHO-CIIEICTBEHHBIX
CBsI3eH.
P: IIpuMeHSIOT yCTaHOBIIEHHBIE TPaBWJIa B IJIAHUPOBAHUU
crioco0a perieHus..
K: ITpuBOAST apryMeHTHI B 110JIb3Y CBOEH TOUKH 3pEHMUS,
MOATBEPKAAOT €€ pakTaMu
JIJIMHA OKPYKHOCTH U .
MJIomaab Kpyra
40 IIpaBunbHBIN 1 Cnymanue o0bICHeHUN P: ocymiecTBIIsIIOT UTOTOBBIN U MOIMIAroBsli KOHTpob 1o | 02.02
MHOTOYTOJIbHUK. yuntens. KonnekTuBHOe pe3yabTary.
BBINIOJTHEHUE 3aJIaHUM. I1: cTposT peueBoe BhICKa3bIBAHNE B YCTHOH U
MUCBMEHHOU (opMe.
K: mpuBOAUTE apryMeHThl, HOATBEpXk1ask MX (aKkTaMu
41 OKpy>XKHOCTb, 2 [1:O6pabaTriBatOT UHPOPMALIHIO U TTEPEAIOT €€ YCTHBIM, 07.02.
42 BIIMICAHHAs B MUCHbMEHHBIM, TPaQUUECKUM U CUMBOJIBHBIM CIOCOOAMH. 09.02




MpaBUIbHBIN
MHOT'OYTOJIbHUK.

P: Kputndecku OlieHMBAIOT MOJTY4YE€HHBIN OTBET,
OCYILIECTBIISIOT CAMOKOHTPOJIb, IIPOBEPSISI OTBET HA
COOTBETCTBHUE YCIOBUIO.

K: Kputnyecky O1ieHUBAIOT MOJy4YEHHBIN OTBET,
OCYULIECTBIISIIOT CAMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBHUE YCJIOBUIO.

43 DopMy bl IS ®opmupoBanue ocHOBHBIX | [I: CTposT noruuecku 000CHOBaHHOE PaCcCyXACHUE, 14.02
BBIYMCJIEHUS IJIOLIAAN U YMEHUU U OpraHu3anus BKJIIOYAIOLIEE YCTAHOBJICHUE IPUYMHHO-CIIEICTBEHHBIX
CTOPOHBI MPABUIILHOTO TEKYIIEero KOHTPOJIS. CBSI3CH.
MHOI'OYTrOJIbHUKA. P: [Ipumensto TycTaHOBIJIEHHBIE NTpaBUIIa B IIJIAHUPOBAHUU
crocoba perieHusl.
K: IIpuBOAAT apryMeHTHI B II0JIb3Y CBOEH TOUYKHU 3PEHHS,
MOJITBEPXKJIAIOT €€ paKTaMu
44 ITocTpoenue I'pynmioBast pabota. I[Touck, | [1:BoccranaBnmBaroT nmpeMeTHYIO CUTYaIIo, onrcanHyo B | 16.02
MPaBUIbHBIX oOHapyKeHUE U 3azaye, nepeopMyIupyroT yCIOBHUE, U3BIECKATh
MHOI'OYTI'OJIbHUKOB. yCTpaHEHHUE OLINOOK HE00X0IMMYI0 HH(POPMALIHIO
JIOTUYECKOT0 XapaKTepa. P: OnieHnBaroT cTeneHb U CocoObl JOCTHKEHHS LIEIH B
y4€OHBIX CUTYaIUsIX, UCIPABISAIOT OMINOKU C TTOMOILBIO
YUUTEIS.
K: ®opmynupyroT coOCTBEHHOE MHEHHE U MTO3ULIHIO, 334al0T
BOIIPOCHI, CIYIIAIOT coOeceIHuKa
45 Pemenue 3amau. Ompoc ydammxcsi. I[1: YcranaBnuBaroT aHaJIOTUHU JUTsl TOHUMAHUS 22.02
Pemenue 3anau. 3aKOHOMEPHOCTEH, UCITOJIB3YIOT UX B PEIICHNUH 3aJau.
P: UccnenyroT cutyarnuu, TpeOyroIIre OLEHKH ICHCTBUS B
COOTBETCTBHUH C ITOCTABJIEHHOM 3a/1a4eil.
K: OrcranBaroT CBOXO TOUKY 3PEHUS, MOATBEPKIAAIOT
(bakTamu.
46 JlnvHa OKPYKHOCTH. Crnymanue yauTes. I1: YcranaBnuBaroT aHaJOTHU JIsl TOHUMAHUS 28.02

PaGora ¢ pazgaTouHbIM
MaTepHaIOM.

3aKOHOMEPHOCTEH, UCIIOJIB3YIOT UX B PEIICHUH 33/Jau.

P: UccnenyroT cutyamuu, TpeOyrOIIMe OIIEHKH ACHCTBUS B
COOTBETCTBHUH C ITOCTABJIEHHOM 3a/1a4yeil.

K: OTcTanBaroT CBOXO TOUKY 3p€HUs, TOATBEPKIAIOT
(bakTamu.




47 [Inomans kpyra. 1 I[1: Ctpost norudecku 000CHOBaAaHHOE PACCYKICHUE, 02.03
BKJTIOYAIOIIIEE YCTAHOBJIEHUE IPHYUHHO-CIIEICTBEHHBIX
CBA3EH.
P: PabGoras 1o miiany, CBEpstOT CBOU JEHCTBUS C LIETBIO,
BHOCSIT KOPPEKTHPOBKH.
CnymaHnue y4uTensi. K: CoTpynHu4aioT ¢ 0THOKJIACCHUKAMHU MIPU PELICHUH 3a/1a4;
PaGora ¢ pazgaTounbiM YMEIOT BBICIYIIaTh onmoHeHTa. OopMynHpyrOT BBIBOBI
48 [Tnomaae KpyroBoro 1 MaTepHaIOM. I1: IlpuMeHSIOT MoTyYeHHbIE 3HAHUS TIPU PEIICHUH 07.03
CeKTopa. pa3IMYHOrO BUA 3a]1a4.
P: ITpunaratot BoJIeBbIE YCHIIUSI M TPEOIOJIEBAKOT TPYAHOCTH
U TPEMATCTBUS Ha IMYTH JTOCTHXKEHUS LENEH.
K: JIaroT anekBaTHyIO OLEHKY CBOEMY MHEHUIO
49 KoHTpoJibHAs paGoTa 1 KonTponb 3Hanuil, yMmeHui 09.03
Ne 4 Y HaBBIKOB.
JIIMHA OKPYKHOCTH.
Ilinomaaes Kpyra
50 AHAJIN3 KOHTPOIBLHO 1 I1: BoccTaHaBnuBaloT NpeIMETHYIO CUTYyalluto, onucanuyio B | 14.03
paGoThI 3agaue, nepeopMyIupyroT YCIOBUE, U3BIICKATh
HEOO0XO0IUMYI0 HH(OPMAIIHIO.
P: OueHnBaroT CTeneHpb U CII0CO0bI JOCTHKEHHUS 1IENIH B
Y4EOHBIX CUTYalLlUsX, UCIPABIISIIOT OMMOKH C TIOMOIIBIO
YUUTETIS.
K: BepHo ncnonb3yroT B yCTHON ¥ MIMCbMEHHOHN pedn
MaTeMaTHYeCKHe TePMHUHBI. Pa3nudaior B peun codeceHrKa
apryMeHTHI U (paKThI
JIBuikenue 8u
51 OToOpakeHUe 1 ®poHTaNLHAS padoTa ¢ 16.03
TJIOCKOCTH Ha cels. KJIaCCOM. Pa6ota c
52 [TousiTHEe NBY>KCHUS. 1 YU4EOHUKOM. Pemenue | [1:IIpuMeHSIOT MOTydeHHBIC 3HAHUS TIPH PEIICHUN 21.03
BOIIPOCOB pa3IMYHOro BUAA 3ajay.

P: [Ipunarator BoJsieBble yCHINS U IPEOA0JIEBAIOT TPYIHOCTH




Y NPEMSITCTBUS HA IYTH TIOCTUIKEHUS LieNei.
K: JlaroT anexBaTHYIO OLEHKY CBOEMY MHEHUIO

Brinonnenue 3amaguii monq

53 Pemrenue 3anmau. 04.04
KOHTPOJIEM YUYHUTEIIS y
JIOCKH.
54 [TapamienbHbIi VYpoxk ciymianus, o0CBOeHUE | P: oCcymecTBISIOT UTOTOBBINM M NTOMIAroBhIi KOHTPOJb o | 06.04
IIEPEHOC. HOBOTO mMartepuaja. Pabora | pe3yinbrarty.
C HOCOOUSIMU. II: cTposiT pedyeBoe BBICKAa3bIBAHUE B YCTHOU U
MUCBMEHHOH (hopme.
K: mpuBOAMTE apryMeHThl, NOATBEpXkIast NX (aKTaMu
55 IToBoporT. I[1: BoccTaHaBiuBaOT MPEAMETHYIO CUTYaIUIO, onucanHyo B | 11.04
3agaue, nepeopMyIupyroT yCIOBUE, U3BICKATh
HEO0X0UMYI0 HH(OPMAIIHIO.
P: OniennBaroT cTeneHp U CocoObl JOCTHKEHHS LIEH B
Y4EOHBIX CUTYaLlUsAX, UCIIPABIISIIOT OIKOKH C TIOMOIIBIO
YUUTETIS.
K: BepHo ncnonb3yroT B yCTHON M TUCBMEHHON peun
MaTeMaTHYeCKHe TePMHUHBI. Pazniuaior B peun codeceqHuKa
apryMeHThI U (aKThl
56 Pemenue 3amau. Y4eOHOo-0opraHu3auoOHHbINA | [IpUMEHSIOT MOTydYeHHBIC 3HAHUS TIPU pemeHun paznuaaoro | 13.04
BUJ JEATEIbHOCTH. BUJIA 3aj1ay.
KonTponbHo-onieHouHbIN. | P: [IpunararoT BosieBbIe yCWINS U IPEOAOIIEBAIOT TPYAHOCTH
U TPENSATCTBUS Ha MyTU JOCTHKEHUS LeNIeH.
K: JlaroT anexkBaTHyIO OIIEHKY CBOEMY MHEHUIO
57 Pemenue 3amaud. 18.04
58 KouTponb 3nanuii, ymenuit | [1:[Ipumenstor nosyyeHHble 3HaHUS IPU PEILIEHUU 20.04

KonrtpoubHnas padora Ne
5

«/IBUKEHU D

1 HAaBBIKOB.

pa3IM4HOro BUA 3a/1a4.
P: ITpunaratot BoJieBbI€ YCHIIHS M TPEOIOIEBAIOT TPYAHOCTH
U IPENATCTBUS HA IIyTU JOCTH)KEHUS LIETEH.

K: JlaroT anexBaTHYIO OLIEHKY CBOEMY MHEHUIO




Hauanvuvie ceeoenusn
u3 cmepeomempuu.
(6uacoes)

59 [Ipenmer 1 KoncnektupoBanue u 25.04
CTEPEOMETPHH. 00BsICHEeHHE MaTepHaa.

MHororpaHHUK. IIporuo3zupoBanue

60 [Tpu3ma. 1 pe3yabTaTa peuieHus [1: AHanTM3UPYIOT U CPAaBHUBAIOT (PAKTHI U SIBJICHHUS. 27.04
[Tapannenenunen. 3aJjaui. P: Pabotast 1o miiany, cBepssACh C LENbl0, HAXOAAT U

UCTPABIISAIOT OIIUOKH, B T.4., ucnoyb3ys UKT.
K: CBoeBpeMeHHO OKa3bIBAIOT HEOOXOIUMYHO B3aUMOIIOMOIIIb
CBEPCTHHKAM.
61 O6Bém Tena. 1 NupuBuayanpHO- [1: AHanu3uUpPYyIOT U CPAaBHUBAIOT (DAKTHI U SIBICHUS. 02.05
000COOJICHHBIN BU]] P: Paboras o miany, CBEpssCh € LETbI0, HAXOIST U
JesITeIbHOCTH. UCTIPABJIAIOT OLIMOKH, B T.4., ucrionb3ys UKT.
K: CBoeBpeMeHHO 0Ka3bIBalOT HEOOXOIMMYIO B3aUMOIIOMOIIIb
CBEPCTHHKAM.

62 CaoiicTBa 1 ®ponTanbHasa padbora. [1: AHanu3UpPYIOT U CPAaBHUBAIOT (DAKTHI U SIBICHUS. 04.05
MPSIMOYTOJIBHOTO Brinonnenue ynpakuenuit | P: Paboras no niany, cBepsisich ¢ 1€IbI0, HAXOAT U
rnapajuiejienunena U pellIeHUE 3a1ay4. HCIPABIIAIOT OMMOKH, B T.4., ucronb3ys UKT.

K: CBoeBpeMeHHO OKa3bIBAIOT HEOOXOIUMYIO B3aUMOIIOMOIIIb
CBEPCTHHKAM.
63 [Mupamupa. Hunuuap. 1 [1: AHanu3uUpPYIOT U CPAaBHUBAIOT (DAKTHI U SIBJICHHUS. 11.05
Konyec. P: PaboTast 1o miiany, CBEpssACh C LIEIbI0, HAaXOAAT U
WCIPABIIAIOT OMMOKH, B T.4., ucronb3ys UKT.
K: CBoeBpeMeHHO 0Ka3bIBAIOT HEOOXOAMMYIO B3aHMOIIOMOIIIb
CBEPCTHHKAM.
64 Cdoepa u miap. 1 Pa6ora ¢ yueGHbIMU I1: AHanTM3UPYIOT U CPAaBHUBAIOT (PAKTHI U SBICHMUS. 16.05

nocoousaMu. BeisgBiieHue u
yCTpaHEeHHe OUIHOOK.

P: PaGoras o mutany, CBEpssCh C 1EIbI0, HAXOIST U
WCIIPABIIAIOT OMIMOKH, B T.4., ucnonb3ys UKT.
K: CBoeBpeMeHHO 0Ka3bIBaIOT HEOOXOAMMYIO B3aUMOIIOMOIIIh




CBCPCTHUKAaM.

IHoBTOpEHUeE 3u
65-67 | IloBTOpeHue 3 Komnektupnas pabora. IT: CtposT noruueckr 000CHOBAHHOE PacCyKIEHHUE, 18.05
PaGora ¢ 3amanusimu c BKJIIOYAIOIIEE YCTAHOBJICHUE TPUYMHHO-CIIEACTBEHHBIX 23.05
BBIOOPOM OTBETOB. CBSI3EH. 25.05

ITonBenenure UTOroB.

P: OrnennBaror cTeeHs U CroCco0bl JOCTHIKEHUS LIEIH B
y4eOHBIX CHUTYAIMX, UCIPABJISAIOT OIIUOKU C TTOMOIIBIO
YUUTEIIS.

K: ®opmynupyroT cOOCTBEHHOE MHEHHUE U MTO3UIIHIO, 33]1al0T
BOTIPOCHI, CIIYIIAIOT COOECeTHIKA
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