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IHosicHuTEeNLHAA 3ANIUCKA

PaGouas mporpamma y4eOHOTO Kypca 1o reoMeTpun uis 9 kiacca pazpaboTaHa Ha OCHOBE
(benepanbHOro KOMIIOHEHTA FOCYIapCTBEHHOTO 00Pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO O0IIETO
oOpa3oBaHus 1o MaTemMatuke, «O03aTeIbHOr0 MUHUMYMa COAEP)KaHUsI OCHOBHOTO OOIIETO
o0Opa3oBaHMs 10 MAaTEMAaTHUKE» U aBTOPCKOM MmporpaMmsl o reomerpun Atanacsina JI. C., Bxozsiei B
cOopHUK pabouux mporpamm «IIporpammel o011e00pa3oBaTenbHbIX yupexaenuii: ['eomerpus, 7-9
KJ1acchl», coctaButenb: T.A. Bypmuctposa «lIporpaMmmel 06111e00pa3zoBaTeIbHBIX YUPEKICHUI:
I'eometpus , 7-9 knaccei».- M. IIpocsemenue, 2016.

HopmaruBHOe obecnieueHue nporpaMmel:

1. 3akon P® 273-®3 or 29.12.2012r. «O0 obpazoBanuu B PD®» (c HM3MEHEHMSIMH U
nonosHenusmu 2015-2016 r.r.).

2. Ilpuka3 MunoOpuayku P® ot 17.12.2010 N 1897 "O6 yrBepxaeHuu QeneparbHOTO
rOCy/IapCcTBEHHOr0 00pa30BaTENIbHOTO CTaHAapTa OCHOBHOTO 00mero oOpa3oBaHus"
(3apeructpupoBano B Muntocte PO 01.02.2011 N 19644).

3. Ilpuka3z MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoit @enepannu ot 31.12.2015 Ne
1577 «O BHeceHMM M3MEHEHUH B (efepalbHbIl TOCYAApCTBEHHBIN 00pa3oBaTeNbHBIM
CTaHJapT OCHOBHOI'O OOIIEro 0Opa3oBaHUs, YTBEP)KICHHBIA MpPUKa3oM MUHHCTEPCTBA
obOpa3oBanuss u Haykm Poccuiickoit ®eneparuu ot 17 mekabps 2010 r. Ne 1897»
(3apeructpupoBan B Muntocte Poccun 02.02.2016 Ne 40937).

4. Tlpuxa3z MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoir ®@enepanun ot 31 mapra
2014 r. Ne 253 «®enepanbHblii nepeyeHb y4eOHUKOB, PEKOMEHI0BaHHBIX (JIOMYIIEHHBIX )
K HCIOJIb30BaHUIO B 00pa3oBaTENbHOM IIpolecce B 00Opa3oBaTEIbHBIX YUPEKICHUSX,
peanu3yrommx o0pa3oBaTeNbHbIE MPOrpaMMbl OOIIEro OO0pa3oBaHMS U HMEIOIIUX
rOCYyJapCTBEHHYIO  aKKpEOUTaLuio» (C HM3MEHEHUSMH, BHECEHHBIMU: IPHKA30M
Muno6praayku Poccuu ot 8 uronst 2015 roga N 576; npukazom MunoOpuayku Poccun
ot 28 nexabpst 2015 roga N 1529; npukazom MunoOpnayku Poccuu ot 26 ssHBaps 2016
rona N 38; npukazom Munoopuayku Poccun ot 21 anpens 2016 roga N 459);

5. Tlporpammsl 0011e00pa30BaTeIbHBIX  YUPEKICHUM: I'eomerpusa, 7-9 kiacchl.
Cocrasutens bypmucrposa T. A. — M.: [Ipocsewmenue, 2016.

6. OcHoBHas oOpa3zoBaTebHast MporpaMmMa OCHOBHOTO ob1ero oopazosanust MbOY
«Hwxnecasnrylickas COILD».

7. Yuebnsiit mnan MBOVY «Hwmxnecasuryiickas COLL» na 2019 — 2020 yueOHbIit r0/.

8. TpeOoBaHUs K OCHAMICHHIO 00OPAa30BATEILHOTO MPOIIecca.

ABTopckasi paGoudas mnporpamma, HCIoJib3yeMas sl pa3paboTKu JaHHOHM paOoueit
IIPOrpaMMbl, COOTBETCTBYET (eaepaIbHOMY KOMIIOHEHTY TOCYIapCTBEHHOIO CTaHJapTa
obmero oopazosanus 2010 roxa.
Hacrosimmas pabouass mporpamMMa pa3zpaboTaHa NMPUMEHUTENBHO K y4eOHOW mporpaMme
A. C. Aranacsna «['eomerpus» Uit 7-9 KJ1accoB U OPHEHTHUPOBAHA HA MCIIOJIb30BaHHE yUeOHO
- METOINYECKOT0 KOMILJIEKTA!
1. TIporpammsl o01ieoOpa3zoBaTenbHbIX yupexaeHuil. ['eomerpus. 7 - 9 Kiacchl.
CocraBurenb: bypmuctpoa T.A. — M.: IIpocBemenne, 2015 r.

2. T'eomerpus 7 — 9 knacc: yueOHUK 1151 o01eoOpazoBarenbHbIX yupexaenuii/ JI. C.
Aranacsas, B. @. byry3os, C. b. Kagomues — M.: IIpocsemenune, 2015

3. KoHTtponbHO-u3MepurenbHbie MmaTepuaisl. ['eometpust. 9 kinacc/ Cocrapurtens JI. 1.
ITonosa- M.: [Ipocewenue, 2016.



4. CamocTosiTeTbHbIE B KOHTPOJIBHBIE paOOTHI 1O anredpe u reoMeTpuu 11t 9 kiacca /
Epmosa A. I1., T'ono6opoarko B. B. — M.: Unekca — 2016

5. Kaprouku st Koppeknuu 3Hanui mo matemaTtuke st 9 kimacca/ I'. I'. JleButac — M..:
Wnekca, 2016

6. TI'aBpmioBa H. @. YHuBepcaiabHbIE TOYPOUYHbIE pa3padOTKU O TeOMETpHH: 9 Kitacc —
M.: Bako, 2016

7. Teomerpus. Aunaktuueckue marepuansl. 9 kiace/ b. I'. 3us, B. M. Meiinep — M.
[Ipocemenue, 2014

8. T'eomerpus. Tematuueckue Tectol. 9 knace/ T. M. Mumenko, A. JI. bauakos — M.:
IIpocsemenue, 2015

9. PabunoBuy E. M. 3aauu u ynpaxHeHUs Ha TOTOBBIX YepTekax. 7 — 9 KIIacChl.
I'eomerpus — M.: WJIIEKCA, 2016

10. T'eometpus 9 knacc. toroBas arrecranus. TUIOBBIE TECTOBBIE 3a1aHus. [1a3K0B
10.A., I'mammsum M. 5. Mocksa «IIpocBemenune» 2015

11. Terpanb-koHCIIEKT 10 reomeTpuu 9 kinacca. Epmosa A.Il., Tono6oponsko B.B.,
Kpuxanosckuii A.®. Mocksa «Mnekcay» 2015

12. T'eometpus 9 xinacc. [Ipomexyrounoe tectupoBanue. Cagopanuuii F0.B. MockBa
«9k3amen» 2015

13. PaGouas Tetpaas no reometpun 9 kinacc. (YY) K yuebnuky Aranacsna JI.C. u
np. ['mazkoB I0.A., ErynmoBa M.B. Mocksa «lIpocsemienne» 2017

14. Pabouas Terpanp no reomerpun 9 iacc. K yueonuky JI.C. AtanacsiHa u zip.
Mumenko T.M. MockBa «3Ok3amen» 2016

15. Tectsl mo reometpun 9 kiacc: k yueOuuky Aranacsina JI.C. u np. @apkor A.B.
MockBa «9x3amen» 2016

JlaHHas mporpaMma COJIEpP>KUT BCE TEMBbI, BKIIIOUCHHBIE B (DeiepalibHbI KOMIIOHEHT COJIepKaHUs
00pa3oBaHMsl; BKJIIOUAET BONPOCH! PETHOHAIBHOTO KOMIIOHEHTA, B BUJI€ YPOKOB, HA KOTOPBIX PELIaloTCs
npoOJeMHbIe 3a/1aui, KOMOMHATOPHBIE 331a4H, 337]a4l Ha IPOLICHTHI; BEIYUCICHHS TPOBOJATCS C yUETOM
pEruoHaNbHBIX 0COOEHHOCTEN (17151 YCIIOBHS 3a/1a4 U 33/1aHUH UCIIOIb3YIOTCS CTATUCTHYECKUE JaHHbIE
Pa3IMYHBIX XapaKTEPUCTHK peciyOoyuku bypstusi, B Tom uncie, u o3epa baitkan).MaTtematudeckoe
oOpa3oBaHue ABIIETCS 005A3aTEIbHON U HEOTHEMIIEMOM YacThIO OOIIETr0 00pa30BaHUs Ha BCEX CTYNEHAX
mkosel. O0ydeHrne MaTeMaThKe B OCHOBHOM IITKOJIE HATIPABJICHO Ha JOCTIKEHUE CIACAYIOIMINX Yenell.

1) ¢ Hanpasnenuu TUUHOCMHO20 PA3BUMUA:

1. dopmupoBaHUEe TPEJCTABICHUNA O MaTeMaTHKe KaK YacTH OOIIeYesIOBEYeCKON
KYJIBTYpPbI, O 3HAYMMOCTH MaTEeMAaTUKH B PA3BUTUU [TUBUIIM3AIIMN U COBPEMEHHOTO O0IIeCTBa;

2. Pa3BuTre JIOrMYECKOTO M KPHUTHYECKOTO MBIIUICHUS, KYJIbTYphl pEdH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;

3. WuTennekTyanbHOe pa3BUTHE Yydalluxcs, (OPMUPOBAHUE KAyeCTB MBIIUICHMUS,
XapaKTepHBIX JUII MaTeMaTUYeCKOW MAESITeTbHOCTH M HEOOXOAMMBIX Il TMPOJYKTUBHOW KH3HU B
00IIIeCTBE;

4. Bocrnutanue kadecTB JHMYHOCTH, 00ECIEUHBAIONIMX COLMATBHYI0O MOOHIBHOCTD,
CIIOCOOHOCTH MMPUHHUMATE CAMOCTOATCIIBHBIC PECIICHU A,

5. dopmMupoBaHWE KA4YeCTB MBIIUICHUS, HEOOXOMUMBIX JJIsg aJanTalud B
COBpPEMEHHOM HH(POPMAIIMOHHOM O0IIIEeCTBE;

6. PasButne wuHTEpEca K MaTeMaTUYECKOMY TBOPUYECTBY M MAaTEMAaTHYECKUX
CIIOCOOHOCTEH;

2) 6 MemanpeomMemHoOM HANPAGICHUU '

1. Pa3zButne mnpencraBieHuii O MaTeMaTHKe Kak (opMe OIMCaHHS W METOJC
MO3HAHUSI JIEHCTBUTENBHOCTH, CO3JAaHUE YCIOBHM I TMPHOOPETEHUS IE€PBOHAYAIBHOTO OIBITA
MaTeMaTHYECKOTO MOJICITMPOBAHUS;


http://www.alleng.ru/d/math/math1969.htm
http://www.alleng.ru/d/math/math1969.htm
http://www.alleng.ru/d/math/math1824.htm
http://www.alleng.ru/d/math/math1824.htm

2. @®opmupoBaHHEe  OOIMX  CIOCOOOB  WHTEIUICKTYalbHOM  JEATENBbHOCTH,
XapaKTEePHBIX U1 MaTeMaTHKHA M SBJISIOUIMXCS OCHOBOW ITO3HABATENBHON KyJIbTYpBI, 3HAYMMOM IS
Pa3NUYHBIX cep YeTOBEUECKOH e TeNbHOCTH;

3. dopmupoBaHue MpeacTaBIeHUH 00 HISsIX U METOAAaX MaTeMaTHKH, O MaTeMaTHKe
KakK (hopMe onucaHus U METO/Ie MO3HAHUS JCHCTBUTEILHOCTH.

3) 6 npeomemnom nanpasnenuu:

1. OBnajgeHne KOHKPETHBIMM MAaTE€MAaTHYECKMMHU 3HAHUSMH, HEOOXOTUMBIMH IS
IPUMEHEHHS B MPAKTHUECKON JEATEILHOCTH, Ul M3YYEHHS CMEXKHBIX AMCIHIUIMH, JJIS MPOJOJDKEHHS
o0Opa3oBaHus;

2. Coznanue (QyHaameHTa Juisi MaTeMaTHYeCKOro pa3BUTHUS, (OPMUPOBAHUS
MEXaHU3MOB MBIIUJICHUS, XapaKTEPHBIX [ MATEMAaTUYECKON e TEIHbHOCTH.
3. dopmupoBaHue MPEJCTABICHUNA O MaTeMaTHKE KaK 4YacTH OOIedyesoBe4eCcKOn

KYJbTYPbI, IOHUMAaHHWA 3HAYUMOCTH MAaTCMAaTUKU JJIs1 OGH.IGCTBGHHOI‘O rmporpecca.

B cootBercTBUU ¢ (penepanbHbIM 0a3UCHBIM YUeOHBIM IIJIAHOM Jis 00pa3oBaTeNbHbIX yupexkaeHuii PO
Ha U3y4YeHue reoMeTpuu B 9 Kiacce OTBOAMTCS 2 4aca B Helenaw, 34 yueOHbIe Heleu, 68 yacoB B
rOJl COOTBETCTBEHHO, B T€YEHHE OJHOTO y4eOHOro rojia Ha 6azoBoM ypoBHe. [Iporpammoii
MIPEelyCMOTPEHO MpOBeAeHHEe 6 KOHTPOJBHBIX paboT (BKIOYas 1 aTTecTallnoHHYI0 padoTy 3a Kypc 9
KJ1acca), B TOM YHCJI€ CaMOCTOSITENBHBIX paboT — 16; TecToBbIX padot — 13.

PA3JIET I.

Ilnanupyembie mpeaMeTHbIE Pe3yJibTAThI H3yYeHHs] YUeOHOro mpeaMera.

[Tporpamma obecriedynBaeT AOCTHXKEHUE CIEAYIONINX PE3ylbTaTOB OCBOEHUS 00pa30BaTENbHOM
MporpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHUs:
JUYHOCMHbLE:
L] HUCITIOJIB30BAaTh HpI/IO6peTeHHLIe 3HAaHUA U YMCHUS B HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTHU U
MOBCETHEBHOM JKU3HH ISl MOAECTUPOBAHUS MTPAKTHUECKUX CUTYAIUi U UCCIIeIOBaHUS
MTOCTPOCHHBIX MOJIEJICH C MCIIOJIb30BaHUEM ariapaTa reOMETPUU

. dbopMUpOBaHNE OTBETCTBEHHOTO OTHOIIICHHUS K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaronmxcsi K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU K
00yUYeHHIO U TTO3HAHUIO, BBIOOPY JalbHEUIIero o0pa3oBaHus Ha 6a3e OPHEHTUPOBKHU B
Mupe npodeccuii U MpopheCCHOHATBHBIX MPEATIOYTCHHA, 0CO3HAHHOMY TTOCTPOCHHUO
WHAWBUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH C YUYETOM YCTONYMBBIX
MMO3HAaBaTCJIbHBIX HHTCPECOB

. (opMHpOBaHUE [IETTOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKU M OOIIECTBEHHOMN MPAKTUKU

. dbopMupoBaHNE KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B OOIIEHUHU U COTPYAHUUYECTBE CO
CBEPCTHUKAMM, CTapIIUMH U MIIAJIIIMMHU B 00pa30BaTeIbHOM, 00IIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIeI0BATEeNbCKON, TBOPUECKON U IPYIUX BUJAX JEATEIbHOCTH

. yMEHUE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICITH B YCTHOM U MUCHbMEHHOM pEYH, TOHUMATh
CMBICT MIOCTaBJICHHOH 3a/1aui, BRICTPANBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI

. KPUTHUYHOCTH MBITIIICHUS, YMEHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BHICKA3HIBAHUS,

OTJIMYATh TUMOTE3Y OT akTa

L KpC€aTHBHOCTb MBINIJICHUA, HHUIIUATUBY, HAXOAYHUBOCTDH, AKTUBHOCTD ITPU PCHICHUHA
TCOMCTPHUYCCKUX 3aaaYd

. YMEHHE KOHTPOJIUPOBATh MPOIIECC U Pe3yIbTaT yueOHOM MaTeMaTHUeCKOH 1eITeIbHOCTH



. CHOCOOHOCTH K 3MOIIMOHATILHOMY BOCTIPHATHIO MaTEMAaTHUYECKUX 0OBEKTOB, 3a/1a4, peIICHUH,
paccyxIaeHui

MeETanpeaMeETHbIC:

B 9 knacce Ha ypokax reoMeTpuu, Kak U Ha BcexX IpeaMeTax, OyaeT mpooiikeHa paboTa 1o
Pa3BUTHIO OCHOB YUTATEILCKON KoMmreTeHInU. OOyJaromuecs OBJIaJCIOT YTEHHEM KaK CPEICTBOM
OCYIIIECTBIICHUS CBOUX JAJbHEHIINX IJIAHOB: POAOKEHUs 00pa30BaHUs U caMOOOPa30BaHMUs,
OCO3HAHHOTO TUTAHUPOBAHUS CBOETO aKTYaJIbHOT'O U MEPCIIEKTUBHOTO KPyra YTCHUSI.

[Ipu n3yueHnn reoMeTpun 00ydJaroIMecss yCOBEPIICHCTBYIOT IPUOOpPETEHHBIE HABBIKU PAOOTHI C
uHpopmanueil ¥ nonoyuHAT ux. OHU cMOTyT paboTaTh ¢ TEKCTaMU, IPEO0OPa30BbIBATE U
UHTEPIPETHPOBATH COACPIKALIYIOCSA B HUX HH(DOPMAIHIO, B TOM YHCIIE:

* CHCTEMaTHU3UPOBATh, COMOCTABIIATH, aHATM3UPOBATh, 0000IIaTh ¥ HHTEPIPETUPOBATH HH(POPMALIHIO,
COJIEPIKALTYIOCS B TOTOBBIX HH(POPMAITMOHHBIX 00BEKTaX;

* BBICJISITH TJIABHYIO U M30BITOYHYIO HH(OPMAITUIO, BBHITIOTHITH CMBICIIOBOE CBEPTHIBAHUE
BBIJICTICHHBIX (DAKTOB, MBICIICH; IPEICTABIATh HH(OOPMALIUIO B CXKATOU CIOBECHOU (popme (B BuIe
IUTaHA MJTH TE€3WCOB) M B HATJISTHO-CUMBOJINYECKOH popme (B Buae TaOIuUI, rpadMuecKuX CXeM U
JUarpamm, KapT HOHATUNA — KOHIENTYaIbHBIX TUArpaMM, OMOPHBIX KOHCIIEKTOB);

¢ 3aII0JIHATH U OOIIOJIHATH Ta6J'II/IIIBI, CXCMbI, JUarpaMmbl, TCKCTHI.

B xone nzydenus reoMmeTpun 00yJarOIrecs: yCOBEPIICHCTBYIOT OIBIT IPOSKTHOMN JESITeILHOCTH, KaK
0co6oi (hopMbI yueOHOIT pabOThI, CIOCOOCTBYIOIIEH BOCIIUTAHUIO CAMOCTOSTEIbHOCTH,
WHUIIMATHBHOCTH, OTBETCTBEHHOCTH, TIOBBIIIICHUIO MOTUBAIUH 1 () (PEeKTHBHOCTH yueOHOMH
NeSITeIIbHOCTH; B XOJIC PeaI3allMy UCXOTHOTO 3aMbICiIa Ha MPAKTHYECKOM YPOBHE OBIIAJICIOT
YMEHHEM BBIOMPATH a/ICKBATHBIC CTOSIICH 3a/1a4e CpeCTBa, MPUHUMATDH PEIICHHUs, B TOM YHCIIE U B
CUTYyaIUsX HeonmpeaeneHHOCTH. OHU oy4aT BO3MOXKHOCTh Pa3BUTh COCOOHOCTH K pa3padoTke
HECKOJIbKUX BAPUAHTOB PEIICHUH, K IIONCKY HECTAHIAPTHBIX PEIICHUH, TOMUCKY U OCYIIECTBICHUIO
HauboJsee MPUEMIIEMOTO PEIICHHUS.

pezynamugnple:
e ompedenams UENb ACATEIFHOCTH HAa YPOKE C IOMOIIBIO YUUTEINS M CAMOCTOSTEIBHO;

e  YUYUTHCS COBMECTHO C YUHUTEJIEM OOHAPYXKHUBATb U popmyauposams yuedHyo npooiemy;
e YUYUTHCH NIAHUPOBAMb YUEOHYIO NEATENbHOCTb Ha YPOKE;

e BbICKA3bIEAMb CBOIO BEPCHIO, MIBITATHCS MIpeuIaraTb Crocol e€ MpoBepKH (Ha OCHOBE
NPOAYKTUBHBIX 33JJaHUN B ydeOHUKE);

e pabotas Mo NpPeASIOKECHHOMY IUIAHY, UCHOIb306amMb HEOOXOAUMBbIE CpelcTBa (YUeOHUK,
KOMIIBIOTEP U UHCTPYMEHTHI);

o Onpedeﬂﬂmb YCHICHIHOCTD BBIITOJIHCHHUA CBOCTO 3alaHUA B TUAJIOIC C YUUTCIICM.

CpenctBoM (OpMHUPOBAHUS PETYIATUBHBIX AEHCTBHUH CIIy)KaT TEXHOJIOTHUA POOJIEMHOT0 JUajiora Ha 3Tare
W3y4eHHsI HOBOT'O MaTepHaja U TEXHOJIOTHsI OIICHUBAHHSI 00pa30BaTENbHBIX JTOCTHKCHAN
(Y4eOHBIX yCIIEXOB).

no3naeamesibHble.

e  OpPHCHTHPOBATHLCS B CBOCH CHCTEME 3HAHUM: HOHUMAMb, YTO HY)KHA JOTIOJTHUTETbHAS
nHpopManus (3HaAHUS) 7151 PeIICHHs Y4eOHOW 3a/1aud B OJMH II1aT;

e Oenamv MPEIBAPUTENBHBIA 0MOOp UCTOYHUKOB MH(GOPMAITUH JIJIs PEIICHHS YI4eOHOM 3a1a4u;

e  J00BIBAaTh HOBBIC 3HAHMS: HAXOOUMb HEOOX0AUMYIO HH(POPMAIINIO, KaK B yueOHUKE, TaK U B
HPEATIOKEHHBIX YIUTEIIEM CIIOBapsiX, CIPABOYHUKAX M MHTEPHET-PECypCax;

e  7100BIBaTH HOBBIC 3HAHUS: U3GIeKamb HHHOPMAIIHIO, TIPEICTABIICHHYIO B Pa3HBIX (hopMax (TEKCT,
TabnIuIa, cxeMa, HIUTFOCTPaIus U JIp.);



nepepadaTbIBaTh NOTYYCHHYIO HH(OpMAIUIO. Habaodams u
oenamsb CaMOCTOSITENIbHBIC 8b1600bl. CpencTBOM (POPMHUPOBAHUS TO3HABATEIBHBIX JCHCTBUI
CIIY>)KUT Y4eOHBIA MaTepual U 3a/laHus y4eOHHMKA, 00SCTICYNBAIONIIE IEPBYIO JIMHUIO PA3BUTUS —
YMEHHUE OOBSCHATH MHP.

KOMMYHUKamueHbsle:

e  JIOHOCUTH CBOIO TIO3HLIUIO 10 IPYTUX: 0GhOopMIsAmMb CBOIO MBICIH B YCTHOM M MUCHBMEHHOW peur (Ha
YPOBHE MPEI0KESHUS U HEOOJIBIIIOTO TEKCTa);

e  CIyWIaTh ¥ HOHUMATb peub OpPy2ux,

U BBIPA3UTCIIBHO Yumamsb U nepeckasvlédnb TCKCT,

e gcmynamo B Oecelly Ha YPOKE U B )KU3HU;

o COBMCCTHO 00206apu6amb0}1 O IIpaBUjIax O6H.I€HI/I$I K IIOBCACHU B IIKOJIC U CIICA0OBATh UM,

e YUUTHCS 8bINOJIHAMG PA3IUUHBIE POJIH B rpymIe (Juaepa, UCTIOIHUTENS, KPUTUKA).

CpenctBoM (GOpMUPOBAHHSI KOMMYHUKATUBHBIX JCUCTBHUN CITYKAT TEXHOJIOTHS MPOOIEMHOTO JTUaIoTa
(moOyXAar0IMUK U TOJBOASAIIUIN AUAJIOT), TEXHOJIOTHSI IPOYKTUBHOTO YTEHUS ¥ OpraHu3aIus
paboThl B MaJIbIX TpyMHIax.

npeaMeTHbIe:
Tema Yuyamuecs Hayyarcs Yyaumuecs: moayyar
BO3MO’KHOCTH
HAYYUTHCHA
BexTopsI -0003Ha4YaTh U U300pakaTh BEKTOPBI; -OBJIa/IETh BEKTOPHBIM
(12 yacoB). - 1300pakaTh BEKTOP, PaBHBIN TAHHOMY;, METO/IOM JIsl pelIeHUs
- CTPOUTB BEKTOP, PABHBIN CyMME IBYX BEKTOPOB, 3a/1a4 Ha BBIYHACIICHUE
UCIOJIb3YS MPaBUJIa TPEYTOJIbHUKA, NTapaljiesiorpamma, U J10Ka3aTeJIbCTBO;
(bopMyIMpOBATH 3aKOHBI CIIOKEHMS,; -IpUOPECTH OMBIT
-CTPOUTH CYMMY HECKOJIbKHX BEKTOPOB, UCIIOJIb3YsI BBITNIOJTHEHUSI IPOEKTOB.
IIPaBWJIO MHOTOYT'OJIBHUKA,
- CTPOUTH BEKTOP, PaBHBIN Pa3HOCTH JIBYX BEKTOPOB, IBYMS
criocodamu;
-pemaTh reoMeTpUUECcKHe 3aJa4M UCII0JIb30BAHNE
QJITOpUTMa BBIPAKEHUS YEPE3 JaHHBIE BEKTOPHI, HCIIONb3Ys
MpaBWJIa CJIOKEHMSI, BHIYUTAHUS U YMHOKEHHUS BEKTOpa Ha
4HCIIO;
-peniath NpocTele reoMeTpuuecKre 3a/1auu, ONUpasch Ha
U3Y4YEHHBIE CBONCTBA BEKTOPOB;
-HaXOJIUTh CPEIHIOI JIMHUIO Tpaleluuud 10 3aJaHHBIM
OCHOBAHUSIM.
B mnoBcenHeBHOH JKM3HM M 1IPM H3YYEeHMH JAPYrHX
NPeIMeTOB:UCIIONIb30BaTh ~ BEKTOPBl A PELICHUS
MpOCTEHIIMX  3ajjad  Ha  ONpeAeNieHHEe  CKOPOCTH
OTHOCHUTEJILHOT'O IBUYKEHUSI.
Meton -ONepupoBaTh Ha 6a30BOM YPOBHEMOHITHSIMU KOOPJIUHATHl | -OBJIAJIETh
koopauHat (10 | BeKTOpa, KOOpAUHATEI CYMMBI U Pa3HOCTH BEKTOPOB, KOOpPJIMHATHBIM

4acoB).

IIPOU3BEICHUSI BEKTOPA HA YUCIIO;

-BBIUUCIISATH KOOPAMHATHI BEKTOPA, KOOPJIAUHATHI CYMMBbI U
Pa3HOCTH BEKTOPOB, KOOPJAMHATHI IPOU3BEAECHUS BEKTOpA Ha
4HCIIO;

-BBIUNCIISATH YTOJI MEXK]y BEKTOPaMU;

-BBIYMCIIATH CKAJSIPHOE IPOU3BEIEHUE BEKTOPOB;
-BBIUNCIIATh PACCTOSIHUE MEXAY TOUYKAMM IO U3BECTHBIM
KOOpJAMHATaM;

METOJIOM PEILeHUS
3aj1a4 Ha BBIYUCIICHHUE
¥l JIOKa3aTelIbCTBO;
-[IPHOOPECTH OTIBIT
VICTIOJTb30BaHUS
KOMITBIOTEPHBIX
IPOTpaMM JJIsl aHAJIHM3a
YACTHBIX CITy4aeB,




-BBIUUCIISATh KOOPAMHATHI CEPEIMHBI OTPE3KA;
-COCTaBJISITh YPaBHEHHUE OKPYKHOCTH, 3HAsI KOOPAUHATHI
LIEHTPa ¥ TOYKU OKPYKHOCTHU, COCTABJISITH YPAaBHEHHE
MIPSIMOM IO KOOpJIMHATAM JIBYX €€ TOYEK;

-pelaTh NpoCTeHIIne 3a/1a4u METOI0M KOOPAMHAT.

-B3aMMHOT'0
PacCIOIOKEHUS
OKPYKHOCTEH U
HPSIMBIX;

-[IPHOOPECTH OTIBIT
BBITIOJIHEHUS! IPOCKTOB.

CooTHoleHUs | -OIEPUPOBATH HA 0A30BOM YPOBHE IOHATUSMU: CHHYCA, -BBIYUCIIATH IUIOILAAN
MeKITY KOCHHYCA U TaHI'€HCA YTJIOB,; ¢uryp, cocraBieHHBIX
CTOPOHAMM H -IPUMEHATh OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO U3 AByX U Ooiee
yriiamMmu IIPU PEIICHUN 3a/1a4 Ha HAXOXJICHUE OJJHOM IPSMOYTOJIbHUKOB,
TPEYroJIbHUKA. | TPUTOHOMETPHUYECKOH (PyHKIUH Yepes APYyTyIo; napajenorpaMMoB,
CkajaspHoe -1300paXkaTh yrojl MeXx1y BEKTOPaMU, BEIYUCIIATD TPEYrOJIbHUKOB, Kpyra
Npou3BeJeHNe | CKAISIPHOE IPOU3BEICHUE BEKTOPOB; U CEKTOPA;-BbIYUCIIATD
BEKTOpPOB -HaXOJUTh YIJIbl MEKAY BEKTOpaMHU, UCHONB3Ys (popmyity IUTOLIA M
(14 acos). CKaJIIPHOTO IPOMU3BEIEHUS B KOOPAMHATAX; MHOT'OYTOJIbHUKOB,
-[IPUMEHSITh TEOPEMY CHHYCOB, TEOPEMY KOCHHYCOB; UCTIOJNb3Yysl OTHOIICHUS
-IPUMEHATH (HOPMYITy ILIOLIAIU TPEYrOJIbHUKA: PABHOBEJIUKOCTH U
1 . PaBHOCOCTaBJIECHHOCTH;
S=-absina
2 -[IPUMEHSATh
-pemarh NpocTelne 3a/1a4i Ha HaX0XKJACHUE CTOPOH U anreOpanyecKuii u
YIJIOB IIPOU3BOJIBHOTO TPEYTOJIbHHKA. TPUTOHOMETPHYECKHH
Marepua npu
pelLlIeHNH 3aj1a4y Ha
BBIUMCJICHHE IIIOIANEH
MHOT'OYTOJIbHUKOB;IPU
00pecTH OmBIT
IPUMEHEHUS
anre0panveckoro u
TPUTOHOMETPUYECKOTO
anmnapaTanpy pereHuH
reOMEeTPUYECKUX
3ajau.
Jiuna -OIIepUPOBATh HAa 0a30BOM YPOBHEMOHATHAMU IPABUIBHOIO | -BBIBOAUTH (POPMYILY
OKPYKHOCTH M | MHOTOYT'OJIbHUKA;-IPUMEHATh (HOPMYITY AJIS BBIYMCICHUS JUIsl BBIYUCIICHUS yTia
JI0IA b yTJ1a IPaBUIBHOTO N-yrOJIbHUKA,; MPaBMIIBHOTO N-
Kpyra -[IPUMEHSTH (OPMYJIBI IJIOMIAH, CTOPOHBI IPaBHIBHOTO YTOJIbHUKA U
(12 acoB). MHOTOYTOJIFHHKA, PAJNyca BIIMCAHHOW M ONIMCAaHHON MIPUMEHATH €€ B

OKPY>KHOCTH;IPUMEHSATH (OPMYIIBI JUTMHBI OKPYKHOCTH,
IYTH OKPY>KHOCTH, TUIOLIaU KpYyra U KpyroBOTO CEKTOpa;
HCII0JIb30BaTh CBOMCTBA U3MEPEHUS AJIMH, YIJIOB IIpU

pelIeHny 3a/1a4 Ha HaX0XKI€HHUE UTMHBI OTpe3Ka, rPalyCHON

MEpBI YIJIa;BBIYMCIIATH IUIOIAIN TPEYTOJIbHUKOB,
MPSIMOYTOJIbHUKOB, Tparneuuid, Kpyros u
CEKTOPOB;BBIUNCIIATH IJIMHY OKPYKHOCTHU H JUIMHY 1YTH
OKPY’KHOCTH;BBIUNCISATH JTMHBI JTIMHEWHBIX JIEMEHTOB
Gburyp 1 Ux yrisl, MCIIOJIB3Ys U3y4eHHbIe (opMysl. B
MOBCEAHEBHOM KM3HH M NPH U3YYeHUH APYTHX
NpeaMeTOB:peIIaTh IPAKTUUECKUE 3a/1a4H, CBA3aHHbIE C
HaXO0XKJICHUEM I'€OMETPUYECKUX BEJINYHH.

IIPOLIECCE pELICHUS
3a/1a4;1IpOBOJIUTh
JI0Ka3aTeNnbCcTBa
TeopeM o dhopmyse
IUIOLIA/IA, CTOPOHBI
MIPaBUJIBHOTO
MHOT'OYTI'OJIbHUKA,
paanyca BOUCAHHOU U
ONMCaHHOU
OKPY’KHOCTH U
CJIEICTBUH U3 TEOPEM U
IPUMEHSATH UX IIPU
pelieHnn
3a/1a4;pemarh 3a0a4u
Ha JI0Ka3aTeIbCTBO C
HCITOJIb30BAaHUEM
dbopMyIn IITHHBI




OKPY>KHOCTH M JJTUHBI
JYTU OKPYKHOCTH,
dbopmyn TuomIanei
buryp.

JBHKEeHH ST -OnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMH OTOOPaKEHUS | -TIPUMEHSTH CBOWCTBA
(8 uacoB). | mmockocTH Ha ce0s M IBHIKEHUS; JBUKCHHUSI TIPU

-onepupoBaTh Ha 0a30BOM YPOBHE NMOHSATUSIMH OCEBOU U pEIIeHUH 3a/1a4;
LEHTPAIBHOW CHMMETPHH, MapaJICIbHOTO MEPEHOCa, HPUMCHSTh TOHSATHSL:
MOBOPOTA, oceBasi ¥ IEHTPAJIbHAS
-pacro3HaBaTh BUIbI JBIKCHUN; CUMMETpHS,
-BBITIOJTHSTH MTOCTPOSHHE JABIKECHHIA C TIOMOIIBIO IUPKYJISI U | TTApaUIeIIbHBINA
JMHEWKH, OCYLIECTBIATH Ipeodpa3zoBanue GuUryp; IIEPEHOC U NOBOPOT
-pacro3HaBaTh [0 YEPTEKaM, OCYIICCTBIISITh JUIIPEILICHUHN 3a]1a4.
peoOpa3oBaHus (GUTYpP C IIOMOIIBI0 OCECBOU U
[EHTPAIbLHOW CUMMETPHH, ITApaJUICIBHOTO MIEPeHOCca U
MOBOPOTA.

IMoBTOpEHHE -IPUMEHSTH TPU PEIICHUH 3a]1a4 OCHOBHBIC COOTHOIICHUS

Kypca MEX]y CTOPOHAMH U YTJIaMH MPSMOYTOIBLHOTO U

MJAHUMETPUH | IPOU3BOJIBHOTO TPEYTOJIBHHKA;

(6uyacos). -IIPUMEHSATH (POPMYJIBI ILTOMAIN TPEYTOJIbHUKA.

-pemaTh TPEYroJIbHUKHU C IIOMOIIBIO TEOPEM CUHYCOB U
KOCHHYCOB,

-IPUMEHATh PU3HAKU PAaBEHCTBA TPEYTOJIbHUKOB IIPH
pelIeHNN TeOMETPUYECKUX 3a/1ay,

-IPUMEHATH MPU3HAKU 000U TPEYTrOIBHUKOB MTPH
pelIeHNN TeOMETPUYECKUX 3a/1ad,

-OIPENENATh BUIBI YETBIPEXYTOJIBHUKOB M UX CBOWCTBA,
-HCII0JIb30BaTh (POPMYJIBI IIOLIael GUryp Juist
HaXO0XJECHUs MX IUIOUIA/H,

-BBIIIOJIHATD YEPTEXK 110 YCIOBUIO 33/1a4H, peIIaTh
IIPOCTEHNIINE 3a1a4M 110 TeME «UeThIpeXyroJbHUKIY
-HCII0JIb30BaTh CBOMCTBO CTOPOH YETHIPEXYTOJIbHUKA,
OIMCAaHHOT'O OKOJIO OKPY>KHOCTH; CBOWCTBO YIJIOB
BIIMCAHHOT'O YETHIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4,
-MCII0JIb30BaTh (DOPMYJIbI AITUHBI OKPYXHOCTH U JYTH,
IUIOIIAJM Kpyra U CEKTOpa IIPU PELIeHNN 3a/1a4,

-pemaTb reOMEeTPUUECKHE 3a/1a4H, OIMPAsiCh HAa CBONWCTBA
KacaTelbHBIX K OKPYKHOCTH, IPUMEHSIS TIOTIOJTHUTEIbHBIE
MOCTPOEHMSI, AIreOpanyecKrii U TPUTOHOMETPHUECKUI
amnmapar,

-IIPOBOJIUTH OIIE€PALM HaJ BEKTOPaMH, BBIYUCIIATh JJINHY U
KOOpPJUHATBI BEKTOPA, YIoJl MEXKy BEKTOpamH,
-pacno3HaBaTh YpaBHEHMS OKPYKHOCTEN U NIPSIMOM, YMETh
UX HCIOJIb30BAaTh,

-MCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B
MPaKTUYECKON AESITEbHOCTHU JJIs PEIIEHUS] TPAKTUYECKUX
3a]1a4, CBA3aHHBIX C HAXOXACHUEM I'€OMETPUUECKUX
BEJIMYUH.

PA3/EITII.




Conep:xkanue y4eOHOro npeamera.

TI'eomempua— onuH W3 BaXHEWIIUX KOMIIOHEHTOB MAaTeMaTU4YecKOoro oOpa3oBaHMs,
HEOOXOAUMBIA ISl MPUOOPETeHUS] KOHKPETHBIX 3HAHUH O TPOCTPAHCTBE W TPAKTHUECKU
3HAYUMBIX YMEHUH, (OPMHUPOBAHHUSA SA3bIKA OMHCAHHUS OOBEKTOB OKPYXAIOMIEr0 MHpa, s
pa3BUTHS NPOCTPAHCTBEHHOI'O BOOOpaKEHUS W HHTYWLUH, MAaTEMaTH4E€CKOW KYJIbTYpbI, AJIs
ACTETHYECKOT0 BOCHUTaHMUS oOydaromuxcs. V3yueHune reoMeTpuu BHOCHT BKJIAJ B pa3BUTHE
JIOTHYECKOTO MBILIICHHS, B (POPMUPOBAHKE TIOHATHS TOKA3aTEIbCTBA.

B kypce reomerpuu 8 kiacca u3y4aroTcs HauOoliee BaKHbIE BUJbI YETHIPEXYTOJIbHUKOB -
napajuieJiorpaMM, MpSMOYTOJIBHUK, POMO, KBajapaT, Tpameuus; Aaé€rcsi NpeACTaBI€HHUE O
durypax, o6agaroIMX 0CeBON WM HEHTPAIbHOW CUMMETpPUEH; PACIIUPSIOTCS U YIITyOJISIOTCS
NOJy4eHHbIE B 5—O6 Kilaccax MpencTaBlIeHUs] OOydarommxcsi 00 M3MEpEeHUH U BBIYHCICHUH
wioniaiend;  BBIBOAATCS  (GOpMynbl  IJIOMIAACH  IPSIMOYrojibHHMKA,  MapajuiesorpaMmma,
TPEYrojbHUKa, TpalelyuH; J0Ka3blBa€TCsl OJHA M3 TIJIABHBIX TEOPEM I'€OMETPUU — TEOpEMY
[Tucaropa; BBOAUTCS TMOHSATHE TNOAOOHBIX TPEYTOJBHUKOB;, PAacCMATPHUBAIOTCS MPHU3HAKU
000U TPEYTOJIbHUKOB M WX TPUMEHEHUS; JIENaeTCsl MEPBBIH Iar B OCBOSHHH YYaIIUMUCS
TPUTOHOMETPUUECKOTO ammapaTa TEeOMETPHH; PACHIMPSAIOTCS CBEICHUS 00 OKPY>KHOCTH,
MOJIyYCHHBIC yJalUMHCS B 7 KJlacce; M3y4aroTcs HOBBIE ()aKThl, CBA3aHHBIC C OKPYKHOCTHIO;
3HAKOMATCA 00ydaroluecs: ¢ YeThIphbMS 3aMeyaTelbHBIMA TOUYKaMH TPEYTOJIbHUKA; 3HAKOMSTCS
oOyuJaroluecs ¢ BbIIIOJIHEHUEM JIEHCTBUN HAJl BEKTOpPAMU KaK HallpaBJIEHHBIMH OTpPE3KaMH, 4TO
BaYXHO I IPUMEHEHHSI BEKTOPOB B (PHU3HUKE.

1. IloBTopeHue kypca reomerpum 8 kiaacca (4uaca)./lrowaov uemvlpexy2onbHUKOS.
Tpuznaxu nooobus mpeyzonvruxos. Teopema Ilugpazcopa. Bnucannas u onucannas
OKPYHCHOCHU.

2. Bekropsl (12 yacoB).

Ionamue eexmopa. Pagencmeo eexmopos. Omkaaovieanue 6eKmopa om OaHHOU MOYKU.
Cymma 08yx eéexmopos. Ilpasuno napannenozpamma. Cymma HeCKOIbKUX BEKIMOPOS.
Buiyumanue sexmopos. Ymnoowcenue éekmopa Ha yucino. Ilpumenenue 6ekmopos K
pewenuio 3a0ay. Cpeonas TuHUs mpaneyuu.

Heab: HayuyuTh yyaluxcs BBIIOJHITH JEHCTBUS HAJl BEKTOPAMU KaK HalpaBJIEeHHBIMU
OTpe3KaMH, YTO BaXKHO Il IPUMEHEHHUsI BEKTOPOB B (PU3UKE; TO3HAKOMHTD C MCIIOJIb30BaHUEM
BEKTOPOB U METOJ]a KOOPAWHAT IPU PELIEHUN N'€OMETPUUECKHX 3a]1a4.

Ha npumMepax nmoka3sbpIBaeTcsl, Kak BEKTOPbI MOT'YT IIPUMEHSATHCS K PELLIEHUIO
reoMeTpuuecKux 3anad. JleMoHcTpupyercs 3 PeKTUBHOCTh IPUMEHEHUS (POPMYIT [Tt
KOOpJMHAT CEPEINHBI OTPE3Ka, PACCTOSHUSA MEXy IBYMS TOUKaMHU, YPaBHEHUIN OKPYKHOCTH U
NpsIMON B KOHKPETHBIX TEOMETPUUECKUX 3aj[auax, TEM CaMbIM JIaeTcsl peJicTaBiIeHne 00
U3Y4EHHH F€OMETPUUECKUX (PUTYP C IIOMOIIbIO METO/IOB aJITeOpHl.

3. Metoa koopaunat (10 gyacos).

Pasnoocenue eexmopa no 08ym nexoanuneapuvim gekmopam. Koopounamol eexkmopa.
Ilpocmeiiwue 3a0auu 8 koopounamax. Peuwenue 3a0au memooom koopounam. Ypasnenue
OKpYyd#CHOCMU. Ypaenenue npsamou.

I.Ie.]'lb:Hay‘II/ITB Y4JalluXxcCs BBITTOJIHATD ﬂeﬁCTBHﬂ HaJa BCKTOpAMU KaK HAIlTPpaBJICHHBIMHA
OTPE3KaMHU, YTO BAXXHO IJId IPUMCHCHWS BEKTOPOB B CbI/ISI/IKe; IIO3HAKOMUTH C HUCITOJIB30BaHHEM
BCKTOPOB U MCTOAA KOOPAUHAT IPHU PCHICHUN I'COMETPUUCCKUX 3aJiay.

BexTop onpenensercs Kak HapaBJICHHBIH OTPE30K M ACHCTBHS HAJ BEKTOPaMHU BBOISTCS TaK,
KaK 3TO IPUHSATO B PHU3MKE, T. €. KaK ACUCTBUS C HApaBIeHHBIMU OoTpe3kamMu. OCHOBHOE
BHUMaHHE JOJDKHO OBITh y/JIEJICHO BHIPAOOTKE yMEHHI BBIOJIHATH ONIEPALUH HA/l BEKTOPAMH
(ckJapIBaTh BEKTOPHI MO MPABUIIAM TPEYTOJIbHUKA U MApajlIeIorpaMMa, CTPOUTH BEKTOP,
PaBHBIN PAa3HOCTH ABYX JaHHBIX BEKTOPOB, a TAKXKE BEKTOP, PaBHBIM MPOU3BEICHUIO TAHHOTO
BEKTOPA Ha JAHHOE YHUCIIO).

Ha npumepax mokasbiBaeTcsi, Kak BEKTOPbI MOT'YT IPUMEHATHCA K PELICHUIO0 TEOMETPUUECKUX
3agad. JlemoHcTpupyercs 3¢ (HeKTUBHOCTS IpUMeHEeHUs: (OpMYIT AJIsi KOOPIAUHAT CEPEANHbI



OTPE3Ka, PACCTOSHMS MEXKIY ABYMs TOUYKAMH, YPABHEHUH OKPYKHOCTHU U IIPSIMOM B KOHKPETHBIX
TeOMETPHYECKHX 3a]Ja4ax, TEM CaMbIM JIAeTCsI PE/ICTABICHHE 00 H3YUCHUH T€OMETPHICCKUX
¢Guryp ¢ moMomp0 METo10B areOpsl.

4. CooTHolIeHHe MeKAy CTOPOHAMM M YIJjiaMu Tpeyrojbuuka(l4 yacos).

Cunyc, xocunyc u maneenc yena. Teopema o niowaou mpey2onbHuka. Teopemvl cunycos u
Kocunycos. Pewenue mpeyzonvrnuros. Mzmepumenvnvie pabomol. Cransaproe npoussedenue
sexmopog. CkansipHoe npouzgedenue 8 Koopounamax. Mzmepenue paccmosnus mexicoy
obvexmamu bBypamuu.

Henb: pasBUTh yMEHUE y4aIUXCS IPUMEHATh TPUTOHOMETPUYECKUH anmnapar Mpy PeLICHUH
FeOMETPUYECKUX 3a1au.

CuHyc ¥ KOocuHYC Jitoboro yria ot 0 ¢ o 180 ° BBOJISITCS C IIOMOIIBIO €TUHUYHON
MOJIYOKPY>KHOCTH, JJOKA3bIBAIOTCS TEOPEMbI CHHYCOB M KOCHHYCOB U BBIBOJIUTCS €I1I€ O/IHA
dbopmyra oA TpeyrojabHuKa (IOJ0BUHA MPOU3BEACHHS ABYX CTOPOH HA CHHYC YIJIa MEXIY
HUMH). DTOT anmnapar NpUMEHSIETCs K PEIICHUIO TPEYTOJIbHUKOB.

CkassipHO€ ITPOU3BEIEHNE BEKTOPOB BBOAUTCA KaK B (PU3KKE (IIPOU3BEICHUE ITITMH BEKTOPOB HA
KOCHHYC yIJIa MEXJly HUMH). PaccMaTpuBaroOTCsl CBOMCTBA CKAISIPHOIO IPOM3BEACHUS U €TI0
IIPUMEHEHNUS [IPU PELICHUH I€OMETPUUYECKUX 3a/1a4.

OCHOBHOE BHUMAHHE CIIEAYET YIEIUTh BRIPAOOTKE MPOYHBIX HABHIKOB B NPHUMEHEHHUH
TPUTOHOMETPUYECKOT0 ammapara Ipy peIeHu FeOMETPUIECKUX 3a1au.

5. JlauHa OKpPY:KHOCTH H IUIomaab kpyra (12 gyacos).

Ipasunvnwiti mrozoyzonvHux. OKPYICHOCMb, ONUCAHHASL OKOJIO NPABUTLHO20
MHO20Y20/IbHUKA U 8NUCAHHAS 8 NPABUILHBLU MHO20Y20bHUK. POpMYIbl 015 8bIYUCTIEHUS
NI0WAOU NPABULHO20 MHO20Y20IbHUKA, €20 CIMOPOHDL U pA0Uyca GNUCAHHOU OKPYHCHOCMU.
Jnuna okpyscnocmu. Ilnowaows kpyea u kpy206020 cekmopa.

Henb: pacliupuTh 3HAHWE YYAIIHUXCA O MHOTOYTOJIBHUKAX; PACCMOTPETH NOHATUS JUIMHBI
OKPYKHOCTH M ITOIIAAHN Kpyra U GOpMYJIbI ISl UX BBIUMCIICHHUS.

B Hauane Tembl aeTcs onpeesieHrne MpaBUIbHOTO MHOTOYTOJIbHUKA M pACCMaTPUBAIOTCS
TEOpPEMBI 00 OKPYKHOCTSIX, ONMMCAHHON OKOJIO MPaBUJILHOTO MHOTOYTOJIbHUKA M BIIHCAHHOHN B
Hero. C MOMOIIIbIO ONTMCAHHOW OKPYKHOCTH PELIatoTCs 3a7a4u O MOCTPOCHUH MTPABUIIBHOTO
[IECTUYTOJIbHUKA U MPABUIIBHOTO 2n-yroJbHUKA, €CIU JaH MPaBUIbHBIN N-yroJbHUK.

DopMyIIBl, BEIPAKAOIINE CTOPOHY IPABUIIBHOTO MHOTOYTOJIBHUKA U PAJNYC BIIMCAHHOW B HETO
OKPYKHOCTH Uepe3 paJinyc OMMCAHHON OKPY)KHOCTH, UCTIOJIb3YIOTCS IIPH BBIBOJIE (hopMy
JUTMHBI OKPY>KHOCTH U IJIOIIAAN Kpyra. BeIBoA onrpaeTcss Ha MHTYUTUBHOE MPEICTABICHUE O
npezese: Ipyu HEOTPaHUYCHHOM YBEIMYEHUU YKCIIa CTOPOH IIPAaBUIIBHOTO MHOI'OYT'OJIBHUKA,
BIIMCAHHOTO B OKPYKHOCTb, €70 IEPUMETP CTPEMHUTCS K JUTMHE 3TON OKPYKHOCTH, a IUIOIIAAb —
K IUIOIIAIN KPYra, OTPAaHUYEHHOI'O OKPYKHOCTBIO.

6. /JABu:kenus (10 yacos).
Tousmue osudcenus. Ceoticmea dsudicenuti. Ilapannenvruiii nepenoc. Iloeopom. Buowi
08udiCeHUll npu npoekmuposanuu 6 bypamuu.

eJsb: MO3HAKOMUTH YHalIUXCS C MOHATHUEM JBHKEHUS U €r0 CBOMCTBaAMU, C OCHOBHBIMH
BUJIAMH JABMXKCHUM, CO B3aMMOOTHOIICHUSIMHU HAJOKCHUM 1 IBIKCHHI.

JIBuKeHue MI0CKOCTU BBOJUTCS KaK OTOOpaskeHUe TUIOCKOCTH Ha cedsl, coXpaHsioniee
paccrosiHue Mexay Toukamu. [Ipu paccMoTpeHnH BUIOB ABUKEHUH OCHOBHOE BHUMAHUE
yIemsieTcsl IOCTPOEHUI0 00Pa30B TOUEK, MPSMBIX, OTPE3KOB, TPEYTOJLHUKOB IIPU OCEBOM U
LEHTPaAJIbHOW CUMMETPUSX, TApaIeIbHOM NiepeHoce, noBopore. Ha apdexTHbIx mpumepax
MTOKa3bIBAECTCS] IPUMEHEHHUE IBMXKEHUI MPU PELICHUH T€OMETPUYECKUX 3a4au.

IToHsiTHE HAIOKEHUS OTHOCUTCS B JAHHOM KypCC K YHUCJIY OCHOBHBIX MMOHSITHUH. I[OKEBI:IB&GTCSI,
YTO INOHATHA HAJIOKEHUA U IBUKCHUS ABJISAIOTCA SKBUBAJICHTHBIMU JII000€ HAJIOJKEHUE SIBJIIETCS



JABMKCHHUEM IIJIOCKOCTH U O6paTHO. HBy‘-IGHI/Ie J0Ka3aT€iIbCTBA HEC ABJIAIOTCSA O6$I3aTCJII>HI>IM,
OIHAaKoO CJICAYCT paCcCMaTpHUBAaTh CBA3b MMOHATHH HAJIOKCHHS 1 JABWKCHHA.

7.

IMoBTOpeHuUe (6 4acos).

Leab: noBTOpeHue, 0000IIeHNEe W CHUCTEMAaTH3alMs 3HAHHWM, YMEHHH M HaBBIKOB 3a KypC
reoMeTpuu 9 kiacca, peuleHME 3aJad 10 BCEM TE€MaM, IPUMEHEHHE H3YUYEHHBIX CBONCTB B
KOMIUIEKCE MPU PEeLICHUH 3a/1a4.

Y4yeOHO — TeMaTHUYECKHI IIJIAH

Pacnpenenenue HazBanue pasaena KomunyecTBo
yqe6H},1x qacCcoB JacoB
1o pasaciamMm
NIPOTPaMMBI.
Ne m/m
IloBTOpeHne Kypca reomerpuu 8-ro KJjacca. 4
[loBTOpenue: miomanb YEThIPEXYroJIbHUKOB. 1
[ToBTOpEeHME: MOAOOHBIE TPEYTOIBHUKH. 1
[ToBTOpEHME: OKPYHKHOCTD. 1
Bxoonaa ouwaznocmuka 1
Temal. | BekTopsl. 12
§ 1.79 Ananus. [Tonsitue BekTopa. PaBeHCTBO BEKTOpOB. 1
§ 1.80 OTtknaapiBaHUE BEKTOpPA OT JaHHOM TOYKH. 1
§2.81 Cymma n1Byx BekTopoB.IIpaBuio TpeyronbHHKa. 1
§2.82 CyMMa HECKOJIBKUX BEKTOPOB. 1
§2.83 3aKoHBI CII0KEHHs BEKTOpoB. [IpaBuiio napamienorpaMma. 1
§2.84 Brrunranue BEKTOPOB. 1
§2.85 Pemenue 3anau mo reme «CriokeHUE M BBIUYUTAHUE BEKTOPOBY. 1
§ 3.86 YMHOXEHUE BEKTOpa Ha YUCIIO. 1
§3.87 [IpousBeneHne BEKTOpa HA YUCIIO. 3a/1a4H. 1
§ 3.87 IIpuMeHeHHEe BEKTOPOB K PELICHUIO 3a/1a4. 1
§ 3.88 CpenHsist IMHUS TPATIELHH. 1
Kounrpoabnas padora Ne 1 no teme «BekTopbp» 1
Tema 2. | MeTox KOOpAMHAT. 10
§ 1.89 Amnanu3z. PaznoxkeHue BEKTOpa 1o JByM HEKOJIMHEAPHBIM BEKTOPaM. 1
§ 1.90 KoopauHaThl BEKTOpA. 1
§2.91 [Ipocreitmme 3agaun B KOOpAMHATAX. 1
§2.92 CBs13b MEXTy KOOpJMHATAMHU BEKTOpA U KOOPJIMHATAMHU €T0 HaJdaia u 1
KOHIIA.
§2.92 Pemenwue nmpocredmux 3a1a4 B KOOPAMHATAX. 1
§3.93 YpaBHEHHE JIMHUU HA TIJIOCKOCTH. 1
§3.94 YpaBHEHHE OKPYKHOCTH. 1
§3.95 VpaBHEHHE TPAMOiA. 1
§3.96 B3aumHoOe pacrookeHne IByX OKPYKHOCTECH. 1
KonTtpoabsHnasi padéora Ne 2 mo teme: «MeToa KOOpAMHATY. 1




Tema 3. CoOTHOLIEHHSI MeKAY CTOPOHAMM U YIJIAMH TPEYTrOJbHUKA. 14
§1.97 Amnanus. CuHyc, KOCUHYC, TAHT'€HC, KOTAaHT€HC yTJIa. 1
§1.98 OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. DOPMYIIbI IPUBEICHHS. 1
§1.99 @opMyIIbl 1)1 BBIYACICHUS KOOPAUHAT TOYKHU. 1
§2.100 Teopema o mioaau TPEyroJbHUKA. 1
§2.101 Teopema CUHYCOB. 1
§2.102 TeopemMa KOCHHYCOB. 1
§2.103 Pelienue TpeyroJbHUKOB. 1
§2.104 M3MmepuTenbHbIe pabOThL. 1
§3.105 Yros1 MexkIy BEKTOPaMH. 1
§3.106 CkanspHoe IPOU3BEACHUE BEKTOPOB. 1
§3.107 CkanspHoe pou3BeIeHUE B KOOpANHATAX. 1
§3.107 CkanspHoe IpOU3BEACHUE B KOOPAUHATAX. 3a0a4H. 1
§3.108 CBOICTBO CKaJISIPHOT'O MPOU3BEICHUS BEKTOPOB. 1

Konrpoabnas padora Ne 3 mo teme «CrajIipHOe MPoU3BeieHHE 1
BEKTOPOBY».

Tema 4. JIJINHA OKPYKHOCTH U IVIOIIAJb KPYyra. 12
§1.109 Ananus. [IpaBuinbHBIN MHOTOYTOJIbHUK. 1
§1.110 OKpyKHOCTb, OIIMCAHHAsL OKOJIO NPAaBUIIBHOIO MHOTOYTIOJIbHUKA. 1
§1.111 OKpyKHOCTb, BIMCaHHAas B IPABUJIbHBIA MHOTOYTOJIbHHUK. 1
§1.112 @DopMyIbl 1JI BBIYUCIEHUS TUIOIIAIU IPABUILHOTO MHOTOYTOJIBHUKA, €70 1

CTOPOHBI U pajinyca BIMCAHHON OKPY>KHOCTH.
§2.113 ITocTpoenne npaBMIIbHBIX MHOTOYIOJbHUKOB. 1
§2.114 JIIHa OKPYKHOCTH. 1
§2.114 Pemenue 3ampau no reme «JliMHa OKpY>KHOCTHY. 1
§2.115 [Tnomans Kpyra. 1
§2.115 Pemenue 3amau o reme «Ilmomans kpyray. 1
§2.116 [Inomaae KpyroBoro cekropa. 1
§2.116 Pemenue 3ana4 no teme «llnomane KpyroBoro cekropar. 1

KoutpoabsHnas padora Ne 4 mo teme «/[JInHA OKPYKHOCTH H IJIOIAAb 1

Kpyra».

Tema 5. JIBHKEHHUS. 10
§1.117 Amnanuz. OToOpakeHue MI0CKOCTH Ha ceOsl. 1
§1.117 OTtobOpakeHue MI0CKOCTH Ha cebsl. 3aaun. 1
S1.118 ITonsatue nBuxenus. CBONCTBA JBUKCHUM. 1
§1.118 Pewmenne 3anau o reme «lloHsATHE IBUKEHUS. 1
§1.119 HaJtooxeHus 1 JBHKEHUSL. 1
§2.120 [TapannenpHbIil IEpEHOC. 1
§2.120 Pemenue 3agau no reme «IlapaienbHbIil HEPEHOCH. 1
§2.121 IToBopor. 1
§2.121 Pemenue 3angau no reme «IloBopor». 1




KountpoabHas padora Ne 5 mo teme: « JIBuzKeHHs». 1
IToBTOpEHME. 6
Ananus. [IoBTOpeHnE: BEKTOPHI. 1
IloBTOpEHME: METOX KOOPAMHAT. 1
[ToBTOpEeHME: CKansApHOE NPOU3BENCHUE BEKTOPOB. 1
IToBTOpEeHME: NIMHA OKPYKHOCTH U IUIOLIAAb Kpyra. 1
Ammecmayuonnan padoma 3a Kypc ceomempuu 9 kKnacca. 1
Amnanu3. ToroBelii ypok 1Mo Kypcy reomMeTpuu 9 Kiacca. 1
Hroro 68
PA3JIE III.
KaJIeH)IapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAaHHUE.
KanennapHo — remarnyeckoe IUTaHMpOBaHWE 10 reomerpun B 9 kiacce 2019 — 2020
y4eOHBIN Tof
YueOnuk: ['eomerpus 7 —9 xnacc, JI. C. Atanacss u ap.: [Ipocsemenune, 2018
KonnuecTBo yacoB — 68.
KonmgecTBO KOHTPOJIBHBIX paboT — 6.
KommgectBo camocrostenbHbIX padot — 20.
KonunyectBo TecToBbIX padoT — 18.
1 yerBepThH 2 yeTBepTH 3 yeTBepThH 4 yeTBepThH HUTOrO
KoimuecTBo
8 8 10 8 34
He/lelb
KosanuecrBo
4acoB 2 2 2 2 2
B HeJleJI10
KosmuectBo
4acoB 16 16 20 16 68
B YeTBepPTh
KonrpoiabHubie 1
P 1 1 2 6
padoThI + uToroas

OCHOBHBIMU METOJIaMU IPOBEPKH 3HAHUN M YMEHHUH y4YalllUXCs MO MaTEMAaTUKE SIBJISAIOTCS
YCTHBIA ONpPOC M MNHUChbMEHHbIE paboThl. K muchMeHHbIM (opMamM KOHTPOJIS OTHOCSTCS:
MAaTCMAaTUYCCKUC IOUKTAHTBI, CAMOCTOATCIBHLIC W KOHTPOJIbHBIC paGOTBI, TecThl. OCHOBHBIE
BUJbl TPOBEPKU 3HAHMW — TeKyllas M WUTOroBas. Tekymas TmpoBepKa MPOBOAUTCS
CHUCTEMAaTUYECKU U3 YpPOKa B YpPOK, a UTOTOBasi — IO 3aBEPILIEHUU TeMbI (pa3zena), IKOIbHOIO
Kypca. Huxe npuBeneH rpaduk KOHTPOJIbHBIX pabOT /Ui MPOBEPKH YPOBHS CHOPMHUPOBAHHOCTHU
3HAHUW U YMEHHUH y4YalluXcsl MOCJe U3YYeHUs KaX0H TEMbI U BCETO Kypca B IIEJIOM.




Y4ye0Ho — TeMaTHYECKUH MJIaH

KomnuectBo
KonunuectBo
Ne n/mn Hazpanue paznenon KOHTPOJIbHBIX
4acoB
pabot
1 [ToBTOpEHME Kypca reoMeTpuu 8 Kiacca 4 -
2 BexTops! 12 1
3 Meroa KoopaArHAT 10 1
4 COOTHOIIICHHSI MEXKTy CTOPOHAMH M YTIIIAMH TPEYTroJbHUKA 14 1
3) JlnHa OKpY>KHOCTH M ILIOIIAb Kpyra. 12 1
6 JBrmxeHue 10 1
8 [ToBTOpenwue. Pemenwne 3amay. 6 1
Utoro: 68 6
I'pagux konmponvnvix padom
No Tema Cpoxu
1 Bxonnas auarHocTuka 3a Kypc reoMeTpuu 8 Kiacca. Il Hedens cenmaopsn
2 KonTponbnas padora Ne 1 o reme «BekTopsi». IV Heoensa okmsaopa
3 KonTponbnas padora Ne 2 o teme: «MeToa KOOpaAuHAT» | nedena doexabps
4 Kontponbnas padota Ne 3 «CkansipHOE MTPOU3BEICHUE BEKTOPOBY. Il nHeoena ¢hespana
3) KontponbHas pabora Ne 4 no teme «/[in1Ha OKpy>KHOCTH U | nedena anpena
IJIOLIA/Ib KpyTay.
6 KontponbHast pabora Ne 5 «JIBrxkeHus». Il neoena masn
7 ATtTtecraninoHHas paboTa 3a Kypc reomeTpun 9 Kiacca. Il nedensn masn

B TeMaTnmueckoM IJIaHMPOBAaHUM pa3JeNbl OCHOBHOIO COAEpPXaHHUSA 10 T'€OMETPUHU
pa30UTHI HA TEMBI B XPOHOJIOTUU UX U3YUYEHHUS 110 YIEOHUKY.

OCOOECHHOCTBIO TEMAaTUYECKOTO IJIAHUPOBAHUS SIBJISETCS TO, YTO B HEM COJEPIKUTCS
ONKMCAHWE  BO3MOXHBIX  BUJOB JIEATEIBHOCTHM  y4yallMXcsi B  TPOIECCE  YCBOCHHS
COOTBETCTBYIOILIETO COJEP’KAHUS, HANPABIECHHBIX Ha JIOCTHI)KEHUE IIOCTABJICHHBIX LEJen
o0ydeHus. ITO OPUEHTUPYET YUUTENSl Ha YCUJIEHUE JEeSATeIbHOCTHOIO MOAX0a B 00y4eH!H, Ha
OpraHu3alUI0 Pa3HOOOPa3HOH ydeOHOW NeATeTbHOCTH, OTBEUYAIOIIed COBPEMEHHBIM IICUXO0JIOT0-
Mearorn4eckuM BO33pEHUSIM, Ha HCIIOJIb30BaHNE COBPEMEHHBIX TEXHOJIOTUH.

B ocHOBHOE mIpPOrpaMMHOE COJEP)KAHUE BKIIOYAIOTCS JOIOJIHUTENIBHBIE BOIPOCHL,
CIOCOOCTBYIOLIME DPA3BUTUI0O MATEMaTHYECKOIO KPYro3opa, OCBOCHHIO 0ojiee MpOABHHYTOTO
MaTeMaTHYeCKOro ammapara, MaTeMaTH4YecKHX clocoOHocTed. Pacmmpenue copepikanus
FeOMETPUUECKOT0 00pa30BaHUS B ATOM Cllydae AaeT BO3MOXKHOCTh CYIIECTBEHHO 0O0OraTHUTh
KpYT' pemaemMbiX 3aaa4. JIomoJHUTEIbHBIE BOIPOCH B TEMATHYECKOM IUIAHUPOBAaHMM JaHBI B
KBaJIpaTHbIX ckoOKax. [IepeueHb 3THX BOMPOCOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep.




KanengapHo — TeMaTnuyeckoe NJaHUPOBAaHMeE.

Howmep Komu ata ata JlomarmHee
No /i ao :aTCMl:I Tema YpPOKa 'f:::; naﬂ)ﬂ (ﬁl)aKT) 3ajaHue
IlepBasi yeTBepTh — 8 y4eOHBIX Heleb
Kontponbabie padoTs — 1
CamocrosiTenbHble padOThl — 5
TecToBbie paboThHI — 4
IloBTOpenue Kypca reomerpuu 8 kiaacca (4 yaca).
1 [ToBTOpEHMEe: TIIOMAAb YETHIPEXYTrOJbHUKOB. 1 07.09 Ne 403, 452, 468
2 [ToBTOpEeHHe: MoAOOHBIE TPEYTOJIbHUKU. 1 07.09 Neo 480, 495, 541
3 [ToBTOpEHME: OKPYKHOCTB. 1 14.09 Ne 591, 633, 653
4 Bxoonaa ouaznocmuka 1 14.09 Ne 546, 631, 645
BekTopbl (12 yacoB).

5 § .79 | Ananus. [lonarue Bektopa. PaBeHCTBO BEKTOpPOB. 1 21.09 PT Ne 112, Ne 739, 746
6 § 1.80 | OTkiaapIBaHUE BEKTOPA OT JAaHHOW TOYKH. 1 21.09 PT Ne 114, Ne 747, 748
7 Y2381 CymMma aByx BekTopoB. I[IpaBuio TpeyrojabHHKa. 1 28.09 PT Ne 115, Ne 749, 7752
9 §2.83 | 3akoHbI cinokeHUs1 BeKTopoB. [IpaBuiio mapamienorpamma. 1 05.10 PT Ne 113, Ne 755, 760
10 §2.84 | BeruutaHue BEKTOPOB. 1 05.10 PT Ne 116, Ne 757, 765
11 §2.85 | Pemenue 3ama4 o teme «CII0KECHUE W BEIUUTAHHE BEKTOPOBY. 1 12.10 Ne 768, 770, 761
12 §3.86 | YMHOXKEHHUE BEKTOpA HA YUCIIO. 1 12.10 Ne 775, 776, 781
13 § 3.87 | IIpon3BeneHNe BEKTOPA Ha YHCIIO. 3a1a4H. 1 19.10 Ne 780, 781, 787
14 §3.87 | [IpuMeHeHNEe BEKTOPOB K PEIICHHIO 33/1ad. 1 19.10 PT Ne 131 - Ne 135
15 §3.88 | CpenHsist TMHUS TPATICIHH. 1 26.10 Ne 794, Ne 798
16 KonTposbHas padora Ne 1 no teme «BekTopb» 1 26.10 PT Ne 140 - Ne 143

Bropasi yerBepTh — 8 yueOHBIX Henelb

KonTponbusie pabots — 1

CamocrosrenbHble paboThl — 4

TecToBbie pabOTHI — 5




Metoa koopauHart (10 yacos).

17 § 1.89 | Ananu3. Pa3noxeHue BeKTopa Mo JABYM HEKOJUTMHEAPHBIM BEKTOPaM. 1 09.11 PT Ne 13 - Ne 21
18 § 1.90 | KoopauHaThl BEKTOPA. 1 09.11 PT Ne 22 - Ne 28
19 §2.91 | IIpocTeiime 3a1a4n B KOOpAUHATAX. 1 16.11 Ne 916, 920, 926
20 §2.92 | Cps13b MEX1y KOOPJIMHATAMH BEKTOPA M KOOPJAMHATAMH €0 Hadala U KOHIA. 1 16.11 Ne 917, 922, 928
21 §2.92 | PemeHue MpoCTEHIIMX 33724 B KOOPAMHATAX. 1 23.11 Ne 930, 932, 934
22 §3.93 | YpaBHEHHE THHUH HA TUIOCKOCTH. 1 23.11 Ne 936, 938, 940
23 §3.94 | YpaBHEHUE OKPY)KHOCTH. 1 30.11 Ne 959, 962, 964
24 §3.95 | YpaBHeHue npsmon. 1 30.11 Ne 972,974, 976
25 §3.96 | B3auMHOE pacIioIOKEHUE IBYX OKPY>KHOCTEH. 1 07.12 Ne 978, 979, 970
26 KonTpoubnas pabora Ne 2 mo teme: «MeTroa KoopauHaT». 1 07.12 Ne 990, 992, 996
CooTHOmIEHUsI MeKAY CTOPOHAMH H YIJIAMH TpeyroJibHuka (14 yacos).
27 §1.97 | Ananm3s. CuHyc, KOCHHYC, TAHT'€HC, KOTAaHI€HC YTIJIa. 1 14.12 Ne 1011, 1012, 1013
28 §1.98 | OcHOBHOE TPUTOHOMETPHUUYECKOE TOXIECTBO. DOPMYIIBI TPUBEICHUSI. 1 14.12 Ne 1016, 1017, 1018
29 §1.99 | dopmyItel A BEIYUCICHHS KOOPAMHAT TOYKH. 1 21.12 PT Ne 38 - Ne 44
30 §2.100 | Teopema O TUTOIIA/IA TPEYTOJILHHUKA. 1 21.12 Ne 1020, 1022, 1024
31 §2.101 | Teopema cuHYCOB. 1 28.12 Ne 1025, 1027, 1028
32 §2.102 | Teopema KOCHHYCOB. 1 28.12 Ne 1030, 1031, 1034
Tperbss 4yerBepTh — 10 yueOHBIX Hedenb
KonTtponbHble paboTsl — 2
CamocrosiTenbHble paboThl — 7
TecroBble pabOThHI — 5
33 §2.103 | Pemenue TpeyroabHUKOB. 1 18.01 PT Ne 48, Ne 1029, 1033
34 §2.104 | V3mepurenbHbie pabOTHI. 1 18.01 PT Ne 45, Ne 1038, 1036
35 §3.105 | Yrom MexIry BEKTOpaMH. 1 25.01 Ne 1040 - Ne 1043
36 §3.106 | CxansipHOE IPOU3BEICHNUE BEKTOPOB. 1 25.01 PT Ne 56, Ne 1044, 1047




37 §3.107 | CkansipHO€ MPOHU3BEACHHUE B KOOPIMHATAX. 1 01.02 Ne 1050, 1052, 1055
38 §3.107 | CkanspHoe nmpou3BeIcHHE B KOOPANHATAX. 3a/1auH. 1 01.02 Ne 1068, 1069, 1071
39 §3.108 | CBOWMCTBO CKAISIPHOTO MPOM3BECHHS BEKTOPOB. 1 08.02 PT Ne 57 - Ne 60
40 KontpoabHasi padora Ne 3 no teme «CkajsipHoe Npou3BeeHHe BEKTOPOB». 1 08.02 OI'D,B23,Ne 15-20
JliuHa okpy:KHOCTH M IIomAaaAb Kpyra (12 yacos).
41 SL109 1 Apanus. [IpaBUIBHBI MHOTOYTOJIBHUK. 1 15.02 PT Ne 61-63, Ne 1083
42 SLHO | OkpyskHOCTD, OnMcaHHAs OKOJIO IPABHIIBHOTO MHOTOYTOIBHHKA. 1 15.02 No 1084 - No 1086
43 §1.111 | Okpy>KHOCTh, BIIMCAHHAs B MPABWJIbHBIH MHOTOYTOJBHHUK. 1 22.02 PT Ne 64 - Ne 66
44 §1.112 | PopMyb /u1s BHIMHC/ICHHS ILIONIA 1A IPABUITEHOTO MHOTOYTOIBHHUKA, €TI0 CTOPOHBI 1 PA/IHYCA BIHCAHHOH OKPY/KHOCTH. 1 2202 Ne 1087, 1088, 1093
45 §2.113 | [TocTpoeHue MPaBHIBLHBIX MHOTOYTOJILHUKOB. 1 01.03 PT Ne 67 - Ne 69
46 §2.114 | JInuHa OKPYKHOCTH. 1 01.03 Ne 1092, 1094, 1100
47 §2.114 | Pemenue 3a1a4 o teme «JlJiuHa OKPY)KHOCTHY. 1 15.03 PT Ne 74, Ne 1104, 1105
48 §2.115 | TTnomane Kkpyra. 1 15.03 Ne 1114, 1116, 1117
49 §2.115 | Pemenwue 3ama4 mo Teme «ILmommanes kpyra. 1 22.03 PT Ne 83, Ne 1121, 1123
50 $2.116 | Tnomans kpyrosoro cexropa. 1 22.03 Ne 1148, 1149, 1150
51 32.116 | pernenne 3anau mo Teme «I110mmags KpyroBOro CeKTopay. 1 05.04 Ne 1153, 1152, 1159
52 KonTpoubHnasi pabora Ne 4 mo teme «/lyimHa OKPYKHOCTH M INIOINAAL KPYTa». 1 05.04 Ne 1155, 1156, 1161
YerBepTasi 4eTBepPTh — 8 YUeOHBIX HeJleJb
Konrtponbnsie pabotsl — 1 + 1 utorosas
CamocTosTenbHble paboThl — 4
TecroBble paboThl —4
JBu:xenue (10 yacos).
53 §1.117 | Ananmu3. OToOpa)keHue MIOCKOCTH Ha ceOsl. 1 12.04 PT Ne 86 - Ne 91
54 §1.117 | OroOpaxxeHue IIOCKOCTH Ha cels. 3agaun. 1 12.04 Ne 1162 - Ne 1165
55 S8 Monsrie nwkerus. CBONCTBA JBHKEHHIL. 1 19.04 Ne 1170 - Ne 1174
56 §1.118 1 19.04 OI'5,B24,Ne 15-20

Pemrenne 3aaa4 110 TEME «ITonsarue JABHXCHUA.




57 §1.119 | HanmosxeHus U IBMOKEHUS. 1 26.04 Ooro, B25,Ne 15 - 20
58 §2.120 TTapasUieNbHBIH TepeHoc. 1 26.04 oI5, B 26, Ne 15 - 20
59 32.120 1 peinenne 3anau no Teme «ITapannesnbHbIN IEPEHOCH. 1 04.05 OI'3, B 27, Ne 15 - 20
61 32.121 | pemenne 3amau no teme «IToBopoT». 1 10.05 PT Ne 99 - Ne 104
62 KonTposbHasi padora Ne 5 mo teme: « J{BH:KeHUsD». 1 10.05 PT Ne 106 - Ne 110
HUTorosoe nmoBropenue (6 4acon).
63 Amnanu3. [loBTopeHue: BEKTOPHI. 1 11.05 OI'D, B 28, Ne 15 - 20
64 [ToBTOpEeHME: METON KOOPAUHAT. 1 11.05 OIs,B 29, Ne 15 - 20
65 [loBTOpEHME: CKAISIPHOE MPOU3BEICHUE BEKTOPOB. 1 17.05 O, B30, Ne 15 - 20
66 [ToBTOpEHUE: TMHA OKPYKHOCTHU U TUIOIIAL KPyTa. 1 17.05 OIs,B31,Ne 15-20
67 ATTecTanimoHHasi padoTa 3a Kypc reomerpuu 9 kJjacca. 1 24.05 OI's,B 32, Ne 15 -20
68 Ananu3. UIToroBelii ypok Mo Kypcy reoMeTpuu 9 kiacca. 1 24.05
I'paghux  npomexncymounoii ammecmayuu no 2eomempuu, 9 Kiacc
Cpoxku ®opma KoHTponupyemsblii 31eMEeHT coaep:KaHus
arrecTanuu [IpeameTHsIit ITo3HaBaTenbHBIN Perynarusnslii KoMmMmyHHKaTHBH
13171
1 Bxonnas 1) YMers ncnonmb3oBaTh CBOICTBA U MPH3HAKHU MapaenorpaMmMa | Mcrojis30BaTh KonTposmposarts B YwMmernb
JTMarHOCTHKA. 4 paBHOGE APEHHOI TpaneLMit IPH PeLleHHH 3a/1aY. 3HAaKOBO- ¢dbopme cpaBHEHUS MIPOTHO3UPOBATh
HEOCTA 2) IlpuMeHATh CBOMCTBA M MPU3HAKK NPSIMOYTOJIbHUKA, poMOa U o
CUMBOJITYECKHE croco0a ACUCTBUSA U | pe3ybTaT U
6 q KBaJipaTa npu peuICHNU 3a1a4.

CCHTA0P 3) Ucnonb30Bath (HOpMyIIbl JUIsl BBIYMCIICHUS TUIOLIAAEH CpeACTBa, B TOM Cro pesyJbTara € YPOBCHb

rapajuieJIorpaMMa, TpeyroiabHuKa, Tpaneluy Ipy pelleHny 3aa4. | YMCIIC MOACIIN U 3aJaHHBIM 3TAJIOHOM C | YCBOCHU

4) Onpenensth muharopoBE! TPEYTOILHAKH; IPUMEHATBIPA CXEMBI JIJISl pelIeHHs] | IeNIbI0 OOHApY>KEeHUsT | MaTepuana.

pewernu 3anad reopemy Indaropa. y4eOHBIX 3a7a4. OTKJIOHEHHS OT

5) Ipumenenne MOA0GHS TPEYTOIFHUKOB JUTS TOKA3aTeIbCTBA

ATaJOHA U BHECEHUS

TEOPEM M PCIICHHUA 3a1a4, B TOM YHUCJIC U3MEPUTECIILHBIX 3a/1a4 Ha

MECTHOCTH.6)YMeTh HaXOJUTh 3HAYECHHS CHHYCA, KOCHHYCA, HEOOXOXMMBIX

TaHTCHCa OCTPOTO yrIjia IPIMOYTOJLHOI'O TPCYrOJbHHKA, KOPPCKTHUBOB.

I10JIb30BaThCA Ta6J'[HII€I>i 3HaYCHUH CHUHYCad, KOCMHYCa, TAHI'CHCA




s yrios 30°, 45°, 60°.

7) Onpenensarts TpalyCHYI0 MEpy AYTH OKPYKHOCTH; TOKa3bIBATh
TEOpeMy O BIMCAHHOM YTJIe, CIICICTBUS U3 HEE, TEOPEMY O
MPOM3BEACHUH OTPE3KOB MEPECEKAIOIINXCS XOPI;IPUMEHSITh
MOJTyYeHHbIC 3HAHUS TIPH PELICHHUH 3a/1a4.

1 KonTponbHas 1)OrtK1aapIBaTh BEKTOP OT JAHHON TOYKH. CorocraBiarh CocTaBiiTh IJ1aH Bocnpuaumats
Hemels pabota Ne 1 mo 2)[lonb3oBatbes HP?BHHaMH HpHU TIOCTPOCHUH CyMMBI, XapaKTCPUCTUKHU IOCJI€A0BAaTEIBHOCTH | TEKCT C y4ETOM
TEME: Pa3HOCTU BEKTOPOB; BEKTOPA, OJIYYarOLIETOCs IIPU 00BEKTOB 110 JICHCTBHI, IIOCTaBJICHHOM
OKTAOPSL | «BeKTOpBI». YMHOXCHHUH BEKTOpA Ha HHCIIO. OJIHOMY HJTH dopmupoBaTH y4eOHOH 3a1auu,
3)[IpUMeHATH BEKTOPHI K PEMIEHUIO 3a/1a9; HaXOIUTh HECKONBKIM CIIOCOBHOCTE K HAXOIUTE B
CpCAHIOIO JIMHUIO TPEYT'OJIbHUKA; paCKJIaAblBaTb BEKTOP. .
pU3HAKaM; BOJICBOMY YCHJIMIO B | TEKCTE
BBISIBJISITH CXOJICTBA | TIPEOIOJICHUH nH(OpMAIIHIO,
U pa3Iuyus MPETSITCTBHIA. HE00XOTUMYIO
00BEKTOB. JUISL pEIIEHUS.
AV KoHTtponbHas 1) PacknanpiBaTh BEKTOP IO ABYM HEKOJUIMHEAPHBIM Bri6upats HauOonee | OueHuBaTh dopmMupoBaTh
Henens pabora Ne 2 o BCKTOpaM. 3 3¢ deKTUBHBIC BECOMOCTh KOMMYHHMKATUBHBI
Teme «MeroJ 2)HaxoznTh KOOPAMHATE! BEKTOPA, BBIIOIHATH IEHCTBHS CIOCOOBI pereHus MIPOM3BOIUMBIX e JEWCTBHA,
nexkabps | xkoopauHATY. Hall BEKTOpaMH, 3a/laHHBIMI KOOpPAMHATAMH. 3a/1ad. JIOKA3aTeNbCTB 1 HanpaBJICHHBIE HA
3)Pemiath mpocTeiiiime 3a1a4u B KOOPIAUHATAX U pacCyKICHHi CTPYKTYpPHPOBAHH
HCIOJIB30BATh UX IIPU PECIICHUN 0oJIe€e CI0KHBIX
3a4a4;3allMCbIBaTh YPABHCHUA IMIPAMbBIX U Opr)KHOCTeﬁ, © HH(i)(lpMaHPIPI 1o
HCIIONIb30BaTh YPABHEHHUS IIPU PEILEHUN 3a]a4; CTPOUTH AaHHOU TEMC.
OKPYXHOCTHU U IIPAMBIC, 3aITaHHBIC YPABHCHUSIMMU.
I KoHTtponbHas D)IIprMeHATh CKalsipHOE NIPOU3BEJEHUE BEKTOPOB IPH ®opMHpOBaThH OOnapyxuBaTh U Kputnuno
- pabota Ne 3 mo PCIICHHH FE€OMETPHICCKHUX 3a/1ad. } YMEHHE BBIACTATH dbopMynupoBaTh OTHOCHUTBCS K
teme «Ckaisiproe | 2)CTPONTB yIuIbl; MPUMEHSTE TPUTOHOMETPHYCCKHUI alllapaT | 3aKOHOMEPHOCT. y4eOHyI0 mpobieMy, | CBOEMY MHEHHMIO,
(espans [IPOU3BEACHHUE [pyr pCUICHUM 3aJ1a4, BBITUCIIATE KOOPANHATBI TOYKH C COCTaBJIATH IJIaH C JIOCTOMHCTBOM
BEKTOPOBY. TTOMOILBIO CHHYCA, KOCHHYCA 1 TAHI'CHCa Y. BBINIOJTHEHUS pabOTHI. | TPH3HABATH
3)BBI‘II/ICJ'I$ITB omaab TpE€YTroJbHHUKA 110 IBYM CTOPOHAM U O].HI/I6OLIHOCTB
YTy MGy HUMH, CBOETO MHCHUS
penaTh TPEyroJbHUKH. (eC/H OHO TAKOBO)
1 KOPPEKTUPOBATH
ero.
1 KonTponbsHas 1)BeramcnsaTs mioniaam ¥ CTOPOHBI PaBUIIBHBIX YMeTs OrnpenensroT 1eb VYMeTh ¢
Hemels pabota Ne 4 no MHOFOYFOHBIEI./IKOB, pannycoB BIIMCAHHBIX K ONHCAHHLIX OCYHIECTBIATH yueOHO JOCTaTOYHOU
Teme «J[nmuHa OKpYKHOCTCH,; aHaJin3 00BEKTOB C JIeSITeJIbHOCTH, MMOJIHOTOM U
OKPY>KHOCTH H 2)CTpOUTH PaBHIIBHBIE MHOTOYTONLHHKH C IOMOIIBIO BBIJIC/ICHHEM OCYIIECTBJISIOT IOMCK | TOYHOCTHIO




Mapra IUIOUIA/lb Kpyray. | LMPKYJA U JIMHEHKY, CYLIECTBEHHBIX U cpencTna eé BBIpa)KaTh CBOU
3)BbIMUCIIATE ITIMHY OKPY>KHOCTH, JUTUHY JTyTH HECYLIECTBEHHBIX JTOCTHKEHUSI. MBICJTH B
OKPYKHOCTH, MPU3HAKOB. COOTBETCTBUH C
4)BI)I‘{I/ICJ'I$ITI) omaab Kpyra 1 KpyroBoro CEKTopa. 3aja4aMu U
YCIIOBUSIMU
KOMMYHHKAITUH.
1 KonTponbHas 1) O6BACHATS, YTO TaKOE OTOOpAXKEHUE IJIOCKOCTH Ha ce0s; | [IpUMEHSATh CXeMbl, | YaepKUBaTh LIEIh Y1paBiTh CBOUM
Heens pabora Ne 5 mo | 2)Crponts 00passl @?F}’p TIPH CUMMETPHSIX, MAPAIICIBHOM | MOJENH IS JEATENBHOCTH JI0 HOBEICHHEM
TeMe HIEPEHOCE MIIOBOPOTE; 5 MOJTYYCHUS MOJTYYCHUS €€ (KOHTpOJIB,
Mast «JIBYOKEHUSD. peark 3a/adi ¢ IPUMCHCHHCM ABIDKCHHUH. uH(pOpMaIuH, pesynbTaTa. CaMOKOPPEKIIHS,
yCTaHaBIUBATh OLIEHKa CBOETO
MPUYUHHO- pe3ynbTaTa).
CJIEICTBEHHBIE
CBSI3H.
11 Atrecraninonnas | 1) 3HaTh MpU3HAKK PABEHCTBA TPEYTOJBLHUKOB. Y METh YMeTb CTpOUTh KoppekTupoBath Pa3BuBath
Hemens paborta 3a Kypc NIPUMEHATH K PEIICHUIO 33/[a4 PA3THYHON CTENCHH paccyxaeHus B JEATEIILHOCTE! YMEHHE TOYHO U
reomeTpun 7- 9 CIIOKHOCTH. dhopme cBsI3H BHOCHUTb U3MEHEHUS B | TPAMOTHO
Mas KIacca 2) 3HaTh BUBI TPEYTOJLHUKOB: PaBHOOEIPEHHBIH,

PaBHOCTOPOHHUH, IPSMOYTOJIBHBIN; CBOMCTBA; IIOHATHS —
MearaHa, OUCCeKTpHCa, BBICOTA. Y METh «BHIIETH) CBOICTBA
U IPUMEHSTH K PELICHHUIO.

3) 3HaTh THUIHI YIII0B, 00pa30BaHHBIX IPU NEPECECUSHNU
MapauIeIbHBIX NPSIMBIX CEKYIEH; MPU3HAKU U CBOICTBA
MapaJuIeTbHOCTH IBYX NPSAMBIX. Y METh PUMEHSATh
[IOJTY4EHHBIE 3HAHMSI K PELIEHUIO 33]1a4.

4) 3HaTh MPU3HAKU PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB. Y METh IPUMEHATH K PEIICHUIO
FEOMETPUYECKHUX 3a7ay.

5) Ilpumensist Bce MOTy4YEeHHBIE 3HAHUS TI0 TEMaM YMETh
peliaTh reOMETPUYECKHE 3a1a4U, COAEPKAIUE B KOMIUIEKCE
6a30BbIE OCHOBHI HAYAIbHBIX T€OMETPHYECKHUX CBEICHHI.
6) YMeTh HCIOIb30BaTh CBOWCTBA U MPU3HAKH
napajuienorpaMma U paBHOOEPEHHOH Tpaneuy Ipu
pelleHuy 3aaad.

7) TIpuMeHsTh CBOMCTBA U MPHU3HAKH MIPSIMOYTOJILHHKA,
pomOa ¥ KBajipaTa MpH PEIICHUH 33]1a4.

8) Mcnonp3oBaTh (OPMYIIBI 151 BEIYMCICHHS TUIOMIAAeH
apaJuIeIIOrpaMMa, TPEYrOJIbHHUKA, TPACIIUU IPUPEIICHUH

IIPOCTHIX CYXACHUN
00 00BeKTE, €ro
CTPOCHHH,

CBOMCTBAX U CBS3SX.

MPOIIECC C YUETOM
BO3HUKIITHX
TPYIHOCTEN U
OIIMOOK, HaMEYaTh
CIIOCOOBI BX
yCTpaHEHHUSI.

BbIpaXKaTh CBOU
MBICIIH,
OTCTauBaTh CBOIO
TOUYKY 3pEHHUS.




3ajad.
9) OmnpenensaTh MU(AropoBsI TPEYTOIBHUKH; TPUMEHSITHIIPU
peuienun 3a1a4 Teopemy Iudaropa.10) IIpumeHenue
Mo00HsI TPEYTOIBLHUKOB JUIS J0Ka3aTeNIbCTBA TEOPEM H
peleHus 3a7a4, B TOM YUCIIe U3MEPUTEINIbHBIX 3a7a4 Ha
MECTHOCTH.

11)VYMeTs HaxoIuTh 3HAYCHHSI CHUHYCA, KOCUHYCA,
TaHTe€HCa OCTPOTrO yIiia MPsSMOYTOJIBLHOTO TPEYTrOJbHHKA,
MOJIB30BAThCS TAONUIIEH 3HAYEHUI CHHYCa, KOCHHYCA,
TaHreHca ans yriaos 30°, 45°, 60°.

12) OnpenensiTe TpafyCHYI0 Mepy IYT'H OKPY>KHOCTH;
JIOKa3bIBaTh TEOPEMY O BIIMCAHHOM YTJIE, CIECICTBUA U3 HEE,
TEOpEeMY O MPOU3BEIACHNUHU OTPE3KOB MEPECCKAIOILNXCS

XOpPA,; IPpUMCHATH NOJYYCHHBIC 3HAHUA IPU PCIICHUHA 3aa4.

Ipunoocenue.
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