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HosicHuTeIbHAS 3aNIHCKA
PaGouas nporpamma yueoHoro npeamera «I'eomeTpus» Uisl ydamuxesi 9 Kjiacca cocTaBJjieHAa Ha
OCHOBeE CJIeAYIOIIMX JOKYMEHTOB:

e [Ipuka3 Muno6pHayku Poccum ot 17.12.2010 Ne1897 (pen. Ot 31.12.2015) «O06 yrBepxaeHUN
(benepaabHOro TOCYAapCTBEHHOTO 00Pa30BaTEILHOTO CTAHIAPTa OCHOBHOTO 00IIeT0 00pa3oBaHUs»
(3apeructpupoBano B Munrocte Poccun 01.02.2011 Ne19644)

e [IpumepHble mporpamMmsl 0 yueOHBIM IIpenMeTaM. MaTemaTuka.5-9 kiaccsl (cTaHIapThl BTOPOTO
nokoJienus).-M.: IIpocsemenne,2010r.

e [Iporpammsl 0011e00pa3oBaTeabHbIX yupekaeHui. I'eomerpus.7-9 knaccol. CocTaBUTENb:
Bypmuctposa T.A.-M.: [Ipocseuienue, 2009r.

e [losoxenue o paboueit mporpamme yuutens, padotaromiero nmo ®I'OC MAOY Tarapunckas COILL.

Onucanune mecta yuedHoro npeamera «['eomeTpus» B yueOHOM IJ1aHe.

CornacHo (denepaibHOMY 6a3UCHOMY YUeOHOMY TUTaHy JyTsi 0Opa30BaTeNbHBIX yupexaeHuil Poccuiickoi
denepanyy Ha U3yYCHUH MAaTEMaTHKU Ha CTYIIEHH OCHOBHOTO 001ero o0pa3oBaHus OTBOJANUTE HE MEHEE
875 4 u3 pacuera 5 u B HeAenmo ¢ 5 o 9 kinace. CornacHo yueObHomy mmany MAOY TNarapunckas COILL
Ha U3y4yeHHe reoMeTpun B 9 Kilacce 0TBOAMUTCA 2 yaca B Helento (68 yacos.)

OO0yuyenune MmaTeMaTHKe B OCHOBHOW IIIKOJIe HAPABJIEHO HA JOCTUKEHUE CIIeTYIOIIUX IeIeii:

1) B HampaBJIeHUH JTMYHOCTHOTO PA3BUTHS:

* pa3BUTHE JJOTHYECKOTO M KPUTHIECKOTO MBIIUICHUS, KYJIBTYpPBI PEUH, CIOCOOHOCTH K YMCTBEHHOMY
IKCTICPUMEHTY;

* (hopMupOBaHHE Y yUAIIUXCS WHTEIUICKTYaTbHONW YeCTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOI0JICHUIO MBICITUTEIILHBIX CTEPEOTUTIOB, BBITEKAIOIINX U3 OOBIJICHHOTO OITBITA;

* BOCIIUTaHUE KAYECTB JJMYHOCTH, 00ECTICUNBAIOIINX COIMATHHYIO MOOHIBHOCTh, CIOCOOHOCTH PUHUMATh
CaMOCTOSITEIIbHBIC PEIICHUS;

* (hopMHpOBaHHME KAYECTB MBILIIECHHS, HEOOXOIUMBIX Ul alallTAllud B COBPEMEHHOM MH(OPMALIMOHHOM
0OIILIECTBE;

* pa3BUTHE UHTEpPECA K MATEMAaTHUYECKOMY TBOPUECTBY U MaTEMaTHUYECKUX CIIOCOOHOCTEH;

2) B METaNpeIMETHOM HaIPaBICHUU:

* (hopMupOBaHHE MTPECTABICHUNA O MaTEMATUKE KaK YaCTH OOLIeUeI0BEeYEeCKON KyIbTyphbl, O 3HAUUMOCTH
MaTeMAaTUKU B Pa3BUTUH LIMBUIM3ALUU U COBPEMEHHOTO OOIIECTBA;

* pa3BUTHE NPEJCTABICHUN O MaTEeMaTHKE KaK (pOpMe ONMUCAHUS U METOJI€ TO3HAHUS JEHCTBUTEIBHOCTH,
CO3/1aHH€ YCIOBHH AJIs MPUOOPETEHHs IEPBOHAYAILHOTO OIIBITa MaTEMAaTHYECKOTO MOJICIMPOBAHUS;

* (hopMupoBaHHE OOLIUX CIIOCOOOB MHTEIIEKTYAIbHOM NESTEIbHOCTH, XapaKTEPHBIX JJIs1 MATEMaTUKH U
SBJIAIOLIMXCSI OCHOBOM MO3HABATEIBHOM KYJIBTYpbl, 3HAUUMOM [Vl Pa3IMYHBIX chep uesroBedecKoil
NeATeNbHOCTH;

3) B IpeAMETHOM HallpaBJICHUH:

* OBJIAJICHHE MAaTeMaTHUECKUMH 3HAHUSIMHU U YMEHHUSIMU, HEOOXOJUMBIMH JUIs IPOI0JDKEHNs 00y4YeHH s B
CTapIlel IIKOJIEe WK UHBIX 00111e00pa30BaTeIbHBIX YUPEKACHUAX, U3YUCHHUS CMEXHBIX AUCLUIUINH,
IIPUMEHEHMsI B TOBCEJHEBHOM JKU3HU;

* co37aHue (pyHIaMEeHTa Iyl MaTeMaTHYeCKOTO pa3BUTHs, (POPMHUPOBAHUS MEXAaHU3MOB MBIIJICHHS,
XapaKTEepHBIX Ul MAaTEMaTUYECKOM eATEIbHOCTH.

Onucanne y4e0HO-METOANYECKOT0 M MATEPHAILHO-TEXHHYECKOro odecnedeHusi 00pa3oBaTe/IbHOH
AeATEeJIbHOCTH.
Y4eOHo-MeToANYeCKHEe MOCOOH:
e ['eomerpus. 7-9 kiacchl: yueOHUK i 0011eoOpa3zoBaTenbHbIX opranuzauii.JI.C. Aranacss.-M.:
[Ipocsemenne,2015.
e AcmonoB A.I'. CucTeMHO-A€ATeIbHOCTHBIN MOAX0/T K pa3paboTKe CTaHAapPTOB HOBOTO MOKOJIEHHUS.
M.: Ilemaroruka, 2009.
e Aranacsn JI.C., Byry3oB B.®., I'nazkos 0. A., KOquna N.1. I'eomerpus. 7-9 knaccel: Pabouas
tetpaas. M.: [Ipocsemenue, 2013.
e Aranacss JI.C., byry3oB B.®., I'na3kos }0.A., Hekpacos B.b., IOxuna N.U. N3y4yenune reomerpun
B 7-9 knaccax: Metoauueckoe nocodue. M.: Ilpocemienue, 2012..
e TaBpunoBa H.®. I'eomerpus. 9 knacc: KonrponpHo-n3mepurensubie Marepuansl. M.: BAKO, 2012.



Epmoga A.Il. COopHUK 3a1aHMid 411 TEMAaTHYECKOT0 U UTOroBoro KoHTpoJs 3Hanui, MJIEKCA,
2013 1.

3uB b.I'., Meiinep B.M. I'eometpus. 9 knacc: Aunaktuueckue matepuainsl. M.: IIpocBenienue,
2012.

Mumenko T.M., baunkos A./l. 'eomerpus. 9 knacc: Tematnueckue tectsl. A, M.:
IIpocBemenue «9x3amen»,2015.

JlonoIHNTEIbHASI JINTEpPaTypa:

I'eomerpus B Tabmumax. 7—11 ki1.: cipaBoynoe nmoco6wue / aBT.-cocT. JI. . 3BaBuy, A. P.
PszanoBckuii. — M.: Jlpoda, 2005r.

Texnuueckue cpencra 00yuenus: KomnbroTep, MeIuanpoeKkTop, MHTEpaKTUBHAS JOCKa

Harasignbie mocoous:

1. [TopTpeThl BENUKUX yICHBIX-MATEMATHKOB.

2.JIeMOHCTpaIMOHHBIC TAOTHUIIBI.

HNuTepHeT pecypcenl:

1. www. edu - "Poccutiickoe oOpazoBanue" deaepanbHblii HOPTAL.

2. www.school.edu - "Poccuiickuii 001ieoopa3zoBarebHbIi mopran'.

3. www.school-collection.edu.ru/ Enunas kosekims udpoBsix 00pa30BaTeIbHBIX PECYPCOB.

4. http://fcior.edu.ru/ TTopran «Denepanbhsbiii ieHTp MHOOPMAIIHOHHO-00pPa30BaTEILHBIX PECYPCOBY

5. www .festival.1september.ru ®ectuBans negaroruyeckux uaeit «OTKPBITHIH YPOK»

6. http://www.fipi.ru - mopTan HHGOPMAIIMOHHOM MOAIEP)KKK MOHUTOPUHTA KadecTBa 00pa3oBaHus, 3/1eCh
MOXHO HaTh DenepanbHbI 0aHK TECTOBBIX 3a/IaHUI.

1. IlmanupveMble pe3VJbTAThLI OCBOEHHSI VUeOHOro npeaMera « I'eoMeTpusi»

JUYHOCMHblE.

(hopMHUpOBaHHE OTBETCTBEHHOT'O OTHOIIECHHUS K YUYEHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00Yy4aromuXCsl
K CaMOPa3BUTHIO U CaMOOOpa30BaHHUIO HA OCHOBE MOTHUBAITUN K OOYYCHHIO ¥ TTO3HAHUIO, BBIOOPY
nanpHeiero oopazoBanus Ha 0a3e OPUESHTUPOBKU B MHUpe TIpodeccuii u mpodheccnoHaIbHbIX
MPEANOYTEHNUM, 0CO3HAHHOMY MTOCTPOCHUIO HHANBUAYATHHOM 00pa30BaTeIbHON TPACKTOPUH C
Y4eTOM YCTOMYUBBIX TO3HABATEIBHBIX HHTEPECOB;

(dbopMHpOBaHHE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00I1I€CTBEHHOM MPaKTUKU;

(dbopMHpoBaHNE KOMMYHUKATUBHOW KOMIETEHTHOCTH U OOLIEHUH U COTPYTHUYECTBE CO
CBEPCTHUKAMH, CTAPIIMMHU ¥ MJIAJIIIMMU B 00pa30BaTeIbHOM, 0OLIECTBEHHO MOJIE3HOH, yueOHO-
HCCIIeIOBATENIbCKOM, TBOPUYECKON U APYrUX BUJAX JNESATEIbHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICJIH B YCTHOW U MUCbMEHHOMN peyH, TOHUMATh
CMBICTI TIOCTaBJICHHOM 3a/]auu, BBICTpauBaTh apryMEHTAIINIO, TIPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBHI;

KPUTHYHOCTh MBIIIUICHUS, YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE BHICKA3hIBAHUS,
OTJINYATh THIOTE3Y OT (aKTa;

KpEaTUBHOCTb MBIIILJICHHS, UHUIIUATUBY, HAXOIYUBOCTh, AKTUBHOCTb IIPU PEIICHUU
reOMETPHYECKUX 33/1a4;

yYMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3YNbTAaT yueOHOI MaTeMaTHYeCcKOn JesITeIbHOCTH;
CIOCOOHOCTH K AIMOIIMOHAILHOMY BOCIIPUSATHIO MaTeMaTUYECKUX 0OBEKTOB, 3a71a4, PEIICHUH,
pacCyKIeHUH;

Memanpe()memele:

peVIAMUEHblIE VHUBEPCATIbHbLE Vll€6Hbl€ oelicmeus.

YMEHHUE CaMOCTOSTENbHO TNIAHUPOBATh AJIbTEPHATUBHBIE IyTH JOCTHKEHUS Lieel, 0CO3HAHHO
BbIOMpaTh Hanbosee 3 PeKTUBHBIE CIIOCOOBI pelleH s yUeOHbIX U T03HABATEIbHbBIX 33/1ay;
YMEHHUE OCYIIECTBISTh KOHTPOJIb 110 Pe3yabTaTy U cocoOy ASUCTBUS Ha YPOBHE MPOU3BOJIBEHOTO
BHUMAaHHS U BHOCUTh HEOOXOAMMbI€ KOPPEKTUBBI;

YMEHHUE aJIeKBaTHO OLIEHUBATh MIPABUILHOCTH UM OLITMOOYHOCTh BBINOJIHEHUS y4eOHOM 3a1auu, ee
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEeIICHUS;

MOHMMaHHE CYIIHOCTH aJITOPUTMHUUYECKHUX MPEANMCAHUNA U YMEHHUE IeHCTBOBATh B COOTBETCTBUHM C
MIPEUI0KEHHBIM aJITOPUTMOM;
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YMCHHE CaMOCTOATCIIbHO CTaABUTH LCJIA, BBI6I/IpaTL " CO3J1aBaTh aJITOPUTMBI U1 PCIICHUS y‘-Ie6HbIX
MaTeMaTUYECKUX MPOOIIeM;

YMCHHC INIAHUPOBATL U OCYHICCTBIIATH ACATCIIbHOCTD, HAIIPABJICHHYIO HAa PCIICHUC 3a1a4
HCCIIEI0BATENHLCKOTO XapaKTepa;

no3HasameslbHvle YHUsepCcajibHvle V'i€6Hbl€ oeticmesust.

OCO3HAHHOE BJIQ/ICHUE JIOTUYECKUMHU JICUCTBUSIMU OTPEICICHUsI TOHATUM, 00001IeHu s,
YCTaHOBJICHUS aHAJIOTUH, KJIacCU(UKAIIUU HA OCHOBE CAMOCTOSITEILHOTO BRIOOPA OCHOBAHUMN U
KpUTEPUEB, YCTAHOBJIECHUS POJIOBUAOBBIX CBS3€EH;

YMEHHUE YCTAHABJIMBATH IPUYUHHO-CIICICTBEHHBIE CBSA3HU, CTPOUTD JJOTUYECKOE PACCYKICHHUE,
YMO3aKI04eHUEe (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUN) U BBIBOJIBI;

YMEHHE C03/1aBaTh, IPUMEHSATH U IPEoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJCTBA, MOJEIU U
CXEMBI JUIsl peleHus yueOHBIX U 03HABATEIbHBIX 33/1a4;

dhopmMupoBaHHE U pa3BUTHE YUEOHOU U OOIIEMOIB30BATEIbCKON KOMIIETEHTHOCTH B 00J1acTH
WCI0JIb30BaHUS HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruil (MKT-komnerenTHOCTH);
(hopMHpOBaHHE NTEPBOHAYANIBHBIX MIPEJICTABICHUN 00 UIESIX U O METOJaX MaTeMaTHKHU Kak
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH, CPEICTBE MOJCIIUPOBAHNUS SABJICHUN U ITPOLIECCOB;
YMEHHE BU/IETh MaTEMaTUUECKYIO 3a]jauy B KOHTEKCTE TPOOIEMHOM CUTyallul B IPYTUX
JTUCLMIUIMHAX, B OKPY)KAIOIIEeH XKU3HU;

YMEHHE HaXOUTh B Pa3INYHbIX HCTOUHUKAX HHPOPMAIIIIO, HEOOXOAUMYIO /7Sl pEeLICHUS
MaTeMaTHYeCKUX MpoOJeM, U MPEICTaBIATh €€ B MOHATHON (popme; MPUHUMATh pellieHne B
YCIIOBUSAX HETIOJIHON M U30BITOYHOM, TOUHOU U BEPOSATHOCTHOM MH(pOpMaLny;

yMEHHE TOHUMAaTh U UCII0JIb30BaTh MaTEMaTHUECKUE CPEJICTBA HATTSAHOCTH (PUCYHKH, YEPTEKHU,
CXEMBI U JIp.) AJISl WLTIOCTPALMK, HHTEPIIPETAlluY, apryMEHTaIUH;

YMEHHE BBIIBUTATh TUIOTE3bI PU PEUICHUH Y4€OHBIX 33a4 U IOHUMAaTh HEOOXOIMMOCTh HX
MIPOBEPKHU;

yYMEHHE MPUMEHSATh UHAYKTUBHBIE U JETYKTUBHBIE CIIOCOOBI PacCyKICHHUH, BUIETh Pa3IUYHbIC
CTPATETHH pELICHUS 3a/a4;

KOMMYHUKAMUBHbLE VHUBEPCAIbHbIE YYeOHbLe 0elUCEU.

YMEHHE OpPraHU30BBIBATH YUEOHOE COTPYTHHUECTBO U COBMECTHYIO JCSTEIBHOCTh C YIUTEIEM U
CBEPCTHUKAMHM: OTIPEACIISITh IENIN, PACTIPEACIATh (YHKIIMU M POJIM YYACTHUKOB, OOIIUE CITIOCOOBI
paboTHI;

YMEHHUE paboTaTh B IPYIIE: HAXOAUTH 00IIee PelIeHUe U pa3peiiaTh KOH(IMKTH Ha OCHOBE
COTJIACOBAHUS TIO3UIIMI U y4eTa HHTEPECOB;

CIIyIIaTh MapTHEPA;

(bopMynHpoBaTh, ApryMEHTUPOBATh M OTCTAMBATh CBOC MHEHHE.

npeomemmule:

[10JIb30BaThCS TEOMETPUUECKUM SI3bIKOM JUISI OTIMCAHMSI ITPEIMETOB OKPYXKAIOIEr o MHUpA;
pacrio3HaBaTh reOMETpUYECKUe PUTypbl, pa3anyaTh UX B3aUMHOE PaCIOJIOKEHUE;

n300pakaTh reoMeTpudecKkrue (PUTyphl; BBIIOIHATh YEPTEXKHU MO YCIOBUIO 33Jja4H; OCYIIECTBIIATh
npeoOpazoBanus puryp;

pacrio3HaBaTh Ha YepTexkax, MOJIEISIX U B OKpYy»Karollel 00CTaHOBKE OCHOBHBIE IPOCTPAHCTBEHHbIE
Tena, n300paxaTh ux;

B IIPOCTEHIIINX CIIy4asiX CTPOUTH CEYEHMS U Pa3BEPTKU IPOCTPAHCTBEHHBIX TEI;

IIPOBOJUTH ONEPALUU HaJl BEKTOPAMM, BBIYUCIIATH [UIMHY U KOOPAWHATBI BEKTOPA, YroJl MEXIy
BEKTOpaMH;

BBIUUCIIATH 3HAYEHUS] T€OMETPUYECKUX BETMYUH(JUINH, YTJI0B, IUIOIaaeld, 00beMOB); B TOM YHUCIIE:
st yrioB oT 0 10 180° onpenensaTh 3HaYeHUsI TPUTOHOMETPUYECKUX (DYHKIMN 1O 33 JaHHBIM
3HAYEHHUSIM YIJIOB; HAXOJUTh 3HAUEHUS! TPUTOHOMETPHUECKUX (PYHKLUH 10 3HAYEHUIO OJTHOM 13
HUX, HAXOJUTh CTOPOHBI, YIJIbI ¥ BBIYMCIIATH IUIOIIAAN TPEYTOJIBbHUKOB, JJIMHBI JOMaHBIX, AyT
OKPYXHOCTH, IJIOIIa/Ieil OCHOBHBIX T€OMETPUUECKUX (PUTYp U PUTYP, COCTABICHHBIX U3 HUX;
pelaTh reoOMeTpUYecKre 3a1a4m, ONUpasch Ha U3yYEeHHbIE CBOMCTBA (PUIYp U OTHOLICHUN

MEXJly HUMH, IPUMEHSIS IOTIOJIHUTENbHbIE TIOCTPOEHUS, aNredpanyecKiii U TPUrOHOMETPUIECKUN
anmapar, IpaBuiIa CAMMETPUH;



® [IPOBOJUTH JI0KA3ATEIbHBIE PACCYKICHUS IIPU PELLIEHUU 33/a4, UCII0Jb3Yysl U3BECTHBIE TEOPEMBI,
oOHapyXH1Basi BO3SMO>KHOCTH ISl KX MCIIOJIb30BAHUS;
e pemarh NpocTeHIINe INIAHUMETPUUECKUE 33]Ja4l B IPOCTPAHCTBE.

2. Conep:xanme yueoHoro npeamera «I'eomerpus»

BekTopsbl n MeToa koopauHart (19 1)

[Tonstue Bexktopa. PaBeHcTBO BeKTOPOB. Ci10KEHUE U BHIYMTAHNE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucno. Pa3noxenue BeKTopa 1o JByM HEKOJUIMHEapHBIM BekTopaM. KoopanHate! Bekropa. IIpocreinime
3aJlauM B KOOpJMHATaX. Y paBHEHUsI OKPYKHOCTH U npsiMoil. [IpuMeHeHne BEKTOpOB U KOOPAKHAT IIPU
pelIeHNH 3aau.

CooTHOIIEHUS MEKIY CTOPOHAMM M yIJIaMH Tpeyroabuuka (11 u)

CuHyc, KOCHHYC U TaHTeHC yria. Teopembl CHHYCOB U KOCUHYCOB. Perienne TpeyroiabHukoB. CkansipHOe
MIPOU3BEACHNE BEKTOPOB U €r0 MPUMEHEHNE B FTEOMETPUUECKHX 3ajauax.

JIIMHA OKPYKHOCTH M TJIomaab kpyra (12 1)

[IpaBunbHBIE MHOTOYTOJIBHUKH. OKPYKHOCTH, OMIMCAHHAsA OKOJIO MPAaBUILHOIO MHOTOYTOJIbHUKA U
BNMcaHHas B Hero. [locTpoeHue npaBuiIbHBIX MHOTOYTOJIbHUKOB. J{muHa okpyxHocTH. [1nomane kpyra.
JBuxenus (8 u)

OTtoOpakenue miockoctu Ha ceOs. [lonsitue aBmxenus. OceBast U IEHTpalbHasi CHMMETPHH.
[Tapannensubiii neperoc. [loBopot. HanoxxeHus 1 IBUKEHUS.

HavanabHble cBeieHus U3 cTepeomerpuu (8 ).

[Ipeamer crepeomerpus. Muororpannuk. [Ipusma. [apamnenenunen. Hunmuuaap. Konyc. Chepa u map.
00 akcuomax reomerpuu (2 4)

06 akcuoMax muaHuMeTpun. Hekotopble cBeieHUs O pa3BUTHUN T€OMETPUHN

HTorosoe noBropenue (84)

[Tapannensubie npsambie. TpeyroabHuku. YeTbipexyrobHUKU. OKPYy>KHOCTb.

3. TemaTuveckoe IJIAHMPOBAHUE C ONpeAeJeHHeM OCHOBHbIX BU/I0B Y4eOHOM 1esiTeJIbHOCTH.
3.1.YueOHO-TeMaTHYECKHNH IJIaH 2 4. B HeAed10, 68 4. B rog.

Ne pa3znena, TEMA KoJs-Bo yacoB o Koa-Bo
rJIaBbI paszjaeny KOHTPOJILHBIX padoT
1 BekTopsl 9
2 Merton KoopuHaT 10 1
3 CoOTHOIIICHHSI MEXKTy CTOPOHAMH U 11 1
yriaMH TPEyroJibHUKa
4 JlJIvHa OKPY>KHOCTH | IJIOIIAAb Kpyra 12 1
5 JIBrokeHUst 8 1
6 HavanpHble CBeICHUS U3 CTEPEOMETPUHN 8
7 006 akcMOMax reoMeTpuu 2
8 [ToBTOpeHue. Pemenue 3anau 8
Htoro 68 4




3.2. KaJIeHI[apHO-TeMaTH‘IeCKoe IJIAHUPOBaHHUE

Ne Hara Conepxanue Marepuana Koa- XapakTepucTUKa OCHOBHBIX BUJOB JCATEIBHOCTH
/o BO yueHHKa (Ha YpOBHE YUeOHBIX AEHCTBUIN)
yac
[Tnan ®dakT
I'naBa 9 BekTopsl. (94)
1-2 [TonsiTe BEKTOPOB 2 DopMyIHPYIOT ONIPEACTICHUE U ULUTFOCTPUPYIOT
MOHSITHSI BEKTOPA, €T0 JUTHHBI, KOJUIMHEAPHBIX U PABHBIX
3-5 CrnoxeHue ¥ BEIUUTAaHUE BEKTOPOB BEKTOPOB; MOTUBUPYIOT BBEJECHUE MOHATUN U ICUCTBU,
3 CBSI3aHHBIX C BEKTOPaMH, COOTBETCTBYIOIIUMU
6-9 VMHOKEHHE BEKTOpPA Ha Ynclio. [IpruMeHenue 4 MpUMEepPaMH, OTHOCSITUMUCS K (PU3HMUSCKUM BEKTOPHBIM
BEKTOPOB K PEIICHHIO 3a/1a4 BEJTMYMHAM; TPUMEHSIOT BEKTOPHI U JICUCTBUS HAJT HUMU
NIPY PENICHNUN 3a/1a4.
I'naa 10. Meroa koopaunar. (104)
10-11 Koopaunats! BekTOpa 2 OOBACHSIOT M WILTIOCTPUPYIOT MOHSTHE MPSMOYTOJTHBHOM
12-13 TIpocTeiiime 3a1a4n B KOOP/MHATAX. 2 CUCTEMbI KOOPAMHAT, KOOPAMHAT TOUYKU U KOOPAUHAT
14-16 VpaBHEHHE OKPYKHOCTH H TPAMOIA.. 3 BEKTOPA; BHIBOAST U UCHOJB3YIOT MPU PELLICHUH 3a/1a4
17-18 Pelenne 3axad. 2 (bopMyIbl KOOPIWHAT CEPEIUHBI OTPE3Ka, JIIUHBI
19 Konmponvnas paboma Nel no meme «Memoo 1 BEKTOPa, PACCTOAIA MENULY ABYMSA TOHKAMH,
YpaBHEHUS OKPYKHOCTHU U MPAMOIl.
KOOPOUHAM »
I'naBa 11. CooTHOLIEHHSI MeKIy CTOPOHAMU M yIJIaMHU TpeyrojbHuka. CkajsipHoe npousBeaenne BeKTopos. (11 1)
20-22 CuHyC, KOCHHYC, TAHT€HC U KOTAHT'€HC YTJIa. 3 QopMyIUPYIOT U WILITIOCTPUPYIOT ONPEICICHNs CUHYCa ,
23-26 CooTHOIIEHHS MEXIYy CTOPOHAMH U YTJIaMu 4 KOCHHYCa , KOCUHYCA , TAHT€HCAa M KOTAHT€HCa yIJIOB OT
TPEYroJIbHUKA. 0 1o 180, BBIBOJSAT OCHOBHOE TPUTOHOMETPHUUECKOE
27-28 CraJIIpHOE NPOU3BEICHUE BEKTOPOB. 2 TOKECTBO U (POPMYIIbI IPUBEACHUS ;(POPMYTUPYIOT U
29 Pemenue 3amau. 1 JTIOKa3bIBAIOT TEOPEMBbI CHHYCOB M KOCUHYCOB,
30 Koumponvnas paboma No2 no meme 1 IPUMEHAIOT UX IIPU PEIICHUN TPCYTOJIbHUKOB,

«CoomHnouienue mencoy CmopoHamu u yenamu
mpeyzonvruxa. CkanapHnoe npousgeoenue
8€KMOpo6»

OOBSACHSIOT KaK HCIOIBb3YIOTCS TPUTOHOMETPHUECKUE
dbopMyIBl B ©3MEPUTEIHHBIX pab0oTax HA MECTHOCTH,
bopMyTUPYIOT OTIPEIEIICHNE yTla MeX Iy BEKTOpaMHU U
CKaJIsIpHOE TIPOU3BE/ICHUE BEKTOPOB, BHIBOAAT (popMyIy
CKAJIIPHOTO MPOU3BEICHUS YEPE3 KOOPINHATHI
BEKTOPOB. VCrOIb3yIOT CKAISIPHOE MPOU3BEACHUE




BEKTOPOB IIpH PELICHNH 3a/au.

I'maBa 12. JliMHA OKPY/KHOCTH M IUIOIIAABL Kpyra. (12 1)

31-34 IIpasunvhvie MHO20Y20bHUKU. 4 DOopMyIHPYIOT ONpEAEIEHUE IPABUIBLHOTO
JlnmrHa OKpY>KHOCTH | IUTOIIAAb KpyTa. 4 MHOTOYTOJIbHUKA, (GOPMYIHPYIOT U JTOKA3BIBAIOT
35-38 TEOPEMBI 00 OKPYXKHOCTSIX , OTUCAHHON OKOJIO
39-41 Pemenwue 3amau 3 MPABIJIBHOTO MHOTOYTOJIbHUKA M BITMCAHHOW B HETO.
KOHmpOJZbHCZ}Z pa6oma No3 no meme «ﬂﬂuHa 1 BI)IBOI[SIT " UCIIOJIB3YIOT (bOpMy.]II)I JJI1 BBIYHUCIICHUSA
OKPYICHOCIU U NIOWAO0b KPY2d. » IUIOLIA/IM IPaBUJIBHOTO MHOTOYTOJIbHUKA, M0 CTOPOHBI
U paauyca BIIMCAaHHOW OKPY)KHOCTH, pELIatoT 3a/1a4 Ha
MOCTPOCHUE MPABUIILHBIX MHOTOYTOJIbHUKOB |
42 OOBSACHSAIOT MOHSTHSI JUIMHBI OKPY>KHOCTH U TUIOIIAIU
Kpyra; BBIBOJIAT (POPMYJIIBI 17151 BHIYUCIICHUS ITTUHBI
OKPY>KHOCTH Y JUITUHBI AYTH, TUIOIIAJA KpyTa u
KPYTrOBOTO CEKTOpa, MIPUMEHSIOT 3TH (OPMYIIBI TIPH
pelIeHnH 3a1au.
I'nasa 13. JIBukenust.(8 1)
43-45 Tonsamue Ogudrcenus 3 OOBACHAIOT, YTO TakO€ 0TOOpa’keHUE MIIOCKOCTH Ha
46-48 [TapanyenpHbII EPEHOC U TOBOPOT. 3 ce0s U B KaKOM cJTyyae OHO Ha3bIBAETCS JABIKEHUEM
i M10CKOCTH. OOBSICHSIOT , UTO TaKOE 0CEBast CHMMETPUS,
49 Pemenne 3amay. 1 LHEHTpAJIbHAsl CUMMETPUS, TapaIJIEIbHbIN TEPEHOC U
KOHW[pOJZbHClﬂ pa6oma No4 no meme 1 HOBOpOT.O6OCHOBBIBaIOT, YTO3TH OTO6pa}KCHI/IH
((ﬂgugfceHug» IIOCKOCTH Ha ce0s , ABJISAIOTCS
50 JBUKECHUSIMU; WLTFOCTPUPYIOT C IOMOIIBIO
KOMIIBIOTEPHBIX IPOrPaMM OCHOBHBIE BU/IbI IBUXKECHHI,
B TOM YHCJIE C TOMOILbIO KOMITBIOTEPHBIX IPOIPAMM.
I'naBa 14. HayanbHble cBeleHUs U3 cTepeoMeTpuu.(18 u)
51-54 Mmnozoepannuku. 4 OOBACHATD, YTO TAKOE MHOTOTPAHHUK , €T0 TPaHH ,
55.58 Tena v MOBEpXHOCTH BpaleHUs 4 pebpa, BepUINHBI, JUATOHATH , KAKOW MHOTOTPaHHHUK
i Ha3bIBAE€TCS BBIMYKIIBIM, YTO TAKOE I-yrojibHask MPU3Ma,
59-60 00 akcHoMax IIaHUMETPUH 2 €e OCHOBaHUs1, OOKOBBIC I'PaHH, OOKOBBIC pedpa; Kakas
ITosmopenue. Pewenue 3adau. 8 MpU3Ma Ha3bIBACTCS MPSIMOM M Kakas HAKIOHHOM, 4TO
TaKo€ BbICOTA IIPU3MBI, KaKas MpU3Ma Ha3bIBAETCs
61-68 napajuieJenuneoM U Kakoi napasijiesenunesa

Ha3bIBAETCS MPAMOYTroibHbIM.DOpMyIHpOBaTh U
000CHOBBIBAThH YTBEPKJICHHS O CBOMCTBAaX JAUAroHajei
napajiesienunesa 1 o KBajapaTre TUaroHaIu




MPSIMOYTOJIBHOTO TIapaJuIeienuIe1a, OObsICHITh , UTO
Takoe 00beM MHOTOTPAaHHUKA, BBIBOJAUTH(C MTOMOIIIBIO
dbopmyner KaBanbepu) dopmyny oobema
MPSIMOYTOJIBHOTO TIapaJuIeIeHIe1a, KaKoi
MHOTOTPaHHUK HAa3bIBACTCS MMUPAMHUJION, YTO TAKOE
OCHOBaHUE, BepIINHA, OOKOBBIE TPaHH, OOKOBBIE pedpa
Y BBICOTA MUPAMUJIBI, KaKasi TUPAMHKJIa Ha3bIBACTCS
MPAaBWJIBHOM, YTO Takoe arodemMa MpaBHIbLHOM
MUPAMHJIBL, TPUBOTUTE GOPMYITy 00beMa THUPAMUSIBI,
00BSCHATH KaKOe TEJIO Ha3bIBACTCS IIWJIMHPOM, UTO
TaKO€ €ro 0Ch, BEICOTA, OCHOBAHHE, paanyc, OOKOBas
MMOBEPXHOCTh, 00pasyrolue, pa3pepTka 60KOBOU
MOBEPXHOCTHU, KaKUMHU (HOpMyJIaMu BbIpaxaeTcst 00beM U
TJI01a]Th OOKOBOM MOBEPXHOCTH MIJIMHIPA, OOBSICHITH
KaKOe TEJIO Ha3bIBaeTCS KOHYCOM, YTO TaKOE €ro OCh,
BBICOTa, OOKOBAs IOBEPXHOCTh, 00Opa3yIoIIKe, KAKUMHU
dbopMysiaMHu BEIPAXKAIOTCS 00BEM KOHYCa U TUIOIIA T
OOKOBO MOBEPXHOCTH; OOBSICHATH KaKasi IOBEPXHOCTh
Ha3bIBaeTcs cdepoil, Kakoe TeJI0 Ha3bIBAETCS IIapOM,
YTO TaKO€ paauyc ,

nuametp chepsi(1apa), KakuMu hopmyaaMu
BBIpaXXalOTCsl 00bEM Iapa M iomaab cdepsl,
n300paxkaTh U Paclio3HaBaTh Ha PUCYHKENPU3MY,
napajuiesenunel, tupaMuay, IUIMHIP, KOHYC, MIap.

3.3 TemaTnueckoe NJIAaHMPOBaHHE9 KJIacc

Paznen, Tema OCHOBHBIC BHJIBI [Limanupyemslie pe3ysbTaTsl O1eHOYHEIE
/Tema ypoxka JIeSITeILHOCTH MPOLIEIYpPhI
oOyyaromuxcs JIngHOCTHBIE MeranpeameTHbIe IIpenmerHbie
1 [Tonstue Bexkropa. | PopmyaupoBaTh OTBETCTBEHHOE - COCTaBHATh -yMeTh U300paxarsb, Hnousuoyanvuas.
2 OIIpENEIICHUS U OTHOIICHHE K YUEHUIO; | (MHIWBUIYATbHO UM B | 0003HAYATh BEKTOP, Yemmuwiii onpoc
WJUTIOCTPUPOBATH OCO3HaHHOE, rpynIe) IiaH peleHns | HyJeBOW BEKTOD;
TIOHATHUS BEKTOPA, €r0 | YBAXKUTEIBHOE U poOIeMbl -3HaTh BUJIbI BEKTOPOB
JUTUHBI, no0poxenarenbHoe (BBINIOJTHEHUS




KOJUIMHEAPHbIX U
pPaBHBIX BEKTOPOB

OTHOILEHHE K IPyroMy
YEJI0BEKY

IIPOEKTa)-
aHaN3UPOBATh,
CpaBHUBATh,
KJIaccu(UIMpPOBaTh U
0000mate (akTel U
SIBIICHUS-
CaMOCTOSATEIBHO
OpraHu30BBIBATH
yuebHoe
B3aUMOJICIICTBUE B

rpynme

g~ w

CroxxeHue u
BBIYUTAHUC
BEKTOPOB.

MoTtuBHupoBaTh
BBEJICHHE TTOHATHHN U
e CTBHIA, CBSI3aHHBIX
C BEKTOpaMH,
COOTBETCTBYIOIINMHU
puMepamH,
OTHOCSIITUMHCS K
buzmIecKuM
BEKTOPHBIM
BEIIMIMHAM

BOJISI © HACTOMYUBOCTh
B JIOCTHKCHHUH
IIEJTUTOTOBHOCTD H
CrocoOHOCTh
00yJaronuxcs K
CaMOPa3BHUTHIO U
caM000pa30BaHMIO Ha
OCHOBE MOTHUBAIIMH K
00y4YECHHIO U TTO3HAHUIO

- BBIJIBUTATh BEPCHH
perieHust nmpoOiIemsl,
0CO3HaBaTh KOHEYHBII
pe3yibTaT, BEIOMpaTh
CPEICTBA JIOCTHXKCHHUS
e U3
MPEUIOKEHHBIX UITH UX
UCKaTh
CaMOCTOSITEIbHO-
YMETb UCIO0JIb30BAThH
KOMITBIOTEPHBIE U
KOMMYHUKAIIUOHHBIE
TEXHOJIOTUH KaK
UHCTPYMEHT IS
JOCTHYKEHHS CBOUX
Heen

- YYUTBCS KPUTHYHO
OTHOCHUTBCS K CBOEMY
MHEHHUIO, C
JIOCTOMHCTBOM
MpU3HABaTh
OIINOOYHOCTh CBOETO
MHEHUS (€CTTU OHO
TaKOBO) U
KOPPEKTUPOBATh €r0

-yMeTh IPAaKTHUYECKU
CKJIa/IbIBaTh U
BBIYMTATH JBa BEKTOPA,
CKJIa/IbIBaTh HECKOJIBKO
BEKTOPOB

Hnousuoyanvhas.
Yemuuwiii onpoc

YMHOXKEHNE

MoTtuBupoBath

OTBCTCTBCHHOC

- CaMOCTOATCIIbHO

-YMCTh CTPOUTH

Hnousuoyanvuas.




BCKTOpPa Ha YUCJIO.

BBEJICHUE IIOHATUU U
JIENCTBUI, CBSI3aHHBIX

OTHOILEHUE K YUCHHUIO;
yMeHUe

0CO3HAaBaTh IMPUYHHBI
CBOETr0 ycriexa HiIH

MIPOMU3BEJICHNUE BEKTOpa
Ha YKCIIO;

Tecmuposanue

C BEKTOpaMH, KOHTPOJIHPOBATH HEyCIeXa U HAaXOUTh -yMETh CTPOHTH
COOTBETCTBYIOLIUMH | IIPOLIECC U PE3YJIbTAT crocoObl BBIX0/1a U3 CPEHIOI0 JTMHHIO
MIpUMepaMH, yaeOHOU U CUTYaIluu Heycrexa Tpaneuuu
OTHOCSIIIIUMHUCS K MaTeMaTHIeCKON - TIpeoOpa3oBEIBATH
buzruecKkuM eI TETLHOCTH uH(HOPMAITHIO U3
BEKTOPHBIM OJTHOTO BHUJA B IPYyTOi
BEITUIMHAM - B TUCKYCCHUU YMETh
BEIJIBUHYTH
KOHTPAPTYMEHTHI
[Mpumenenwne [TpuMeHSTh BEKTOPBI | OCO3HAHHOE, - CAaMOCTOSATEIBHO -yMETh Ha yepTexe Hnousuoyanvuas.
7 BEKTOPOB K 1 JEUCTBHS HAJl HUMU | YBOXKHUTEIBHOE U 00HapyXHUBaTh U IIOKA3bIBaTh CyMMY, Yemmuwiii onpoc
8 peIIeHuIo 3a/1a4. MIPH PEIICHAN J0OpOorKeTaTebHOE dbopmynpoBaTh pa3HOCTH,
9 T€OMETPHYCCKUX OTHOIIIEHHE K APYroMy | mpoOieMy B KIIaCCHOM | pOU3BEICHHUE
3amad YEIIOBEKY Y MHIUBHTYATEHOM BEKTOPOB;
TOTOBHOCTb U y4eOHOM JIEATSIILHOCTH | -yMETh MPUMEHSTH 3TH
CIIOCOOHOCTh - BBIYMUTHIBAThH BCE MpaBWJIa MPH PEIICHUN
oOyuaronmxes K YPOBHU TEKCTOBOM 3a1a4
CaMOPa3BHUTHIO U uHpopmarun
caMo00pa30BaHMIO HA | - OTCTaMUBas CBOIO
OCHOBE MOTHUBAIIMH K TOYKY 3pEHUS,
00yUYEHUIO U MO3HAHUIO | IPUBOJUTH APTYMEHTHI,
MOJATBEPXKIask UX
bakramu
10 Koopnunatst OOBsACHATD U HE3aBHCUMOCTbH U - IJITAHUPOBATH CBOIO -yMeTh HaXOJUTh Hnousuoyanvuas.
11 BEKTOpa. WLTIOCTPUPOBATH KPUTHYHOCTh UHIUBUAYAIbHYIO KOOPJIUHATHI BEKTOPA Yemmuwui onpoc
TIOHATHS MBIIJICHUS, 00pa3oBaTeNbHYIO 0 €T0 Pa3JI0KEHUIO U
MPSIMOYTOJIbHOU yYMEHHE TPAEKTOPHIO Ha000POT;
CUCTEMbI KOOPAMHAT, | KOHTPOIUPOBATH - aHaJIM3UpPOBAaTh, -yMETh OIpEAeTATh
KOOpJIUHAT TOUKH U MPOLIECC U pe3ysbTaT CpaBHHUBATh, KOOPIUHATHI
KOOpJMHAT BEKTOpa yueOHOM U KJIaCCU(PHUIIPOBATH U pPE3yIbTATOB CIIOKEHUS,
MaTeMaTUYeCKOU 000011aTh (aKThI U BBIYUTAHUS,
JEeSITEeIbHOCTH SIBIICHUS YMHO>KEHHS Ha YUCIIO

- CaMOCTOSTEIFHO
OpraHU30BBIBAThH
yuebHoe




B3aUMOJICVICTBYUE B

rpyimrme
[Ipocreiimme BriBoguTh 1 HE3aBUCUMOCTb U - CBOOOTHO -YyMETh ONPEIEIATh Hnousuoyanvrnas. Tecm
12 3a7a4M B HCIMOJIb30BATh IPU KPUTUYHOCTh M0JIb30BaThCS KOOPJWHATHI paguyc-
13 KOOpJIMHATAX. pELICHUH 3a/1a4 MBIILIJICHUS; BBIPaOOTaHHBIMU BEKTOPA;
(hopMyITbI KOOPJAWHAT | OCO3HAHHOE, KPUTEPHUSIMHU OLCHKA U | ~yMETh HaXOAUTh
CEpEIMHBI OTPE3Ka, YBAKHUTEIBHOE U CaMOOLICHKH, UCXOJS U3 | KOOPAUHATHI BEKTOpa
JUIMHBI BEKTOPA, T0OpOoKeNnaTeTbHOE eI U UMEIOIINXCS 4yepe3 KOOpIUHATHI €ro
pacCTOSIHUS MEXKITY OTHOUIEHUE K IPYTOMY | KPUTEPHUEB, pa3inyasi Hayaja U KOHIA;
JIBYMSI TOUKaMH YEJI0BEKY pe3yibTaT ¥ COCOOBI - YMEThb BBIYUCIATH
JIEWCTBUI JUTAHY BEKTOPA MO €TO
- YMETh UCIIOJB30BaTh | KOOpAMHATAM,
KOMITBIOTEPHBIE U KOOPJWHATHI CEPETUHBI
KOMMYHUKAI[MOHHBIE OTpPE3Ka U PaCCTOSIHUE
TEXHOJIOTHH KaK MEXITy IBYMSI TOUKAMHU
WHCTPYMEHT JIJISt
JIOCTUKEHHST CBOUX
een
- YYHUTHCSI KPUTUIHO
OTHOCHUTBHCS K CBOEMY
MHEHHIO, C
JIOCTOMHCTBOM
IIPU3HABATh
OLIMOOYHOCTH CBOETO
MHEHHUsI (€CJIM OHO
TaKOBO) U
KOPPEKTUPOBATh €r0
14 VYpaBHeHue BeiBonuTh 1 OTBETCTBEHHOE - AHAJIM3HUPOBATH, -3HaTh ypaBHEHUE Hnousuoyanvuas.
OKPYXHOCTH. HCIIOJIb30BATh MPU OTHOILLIEHUE K YUCHUIO; | CPaBHUBATh, OKPYKHOCTH; Yemmuwiii onpoc
peuieHun 3a1aqy yMEHUue KJIaCCU(PUIIMPOBATH U -yMeTh peniaTh 3aa4u
(dhopMyIbl ypaBHEHHsI | KOHTPOJIUPOBATH 00001aTh (haKThl U Ha [IPUMEHEHUE
OKPY>KHOCTH IIPOLECC U PE3yabTAT SIBJIICHUS bopMyIbI
yueOHOM U
MaTeMaTU4EeCKON
JIEATEIIbHOCTH
15 VYpaBHeHue BriBouTh 1 BOJISI U HACTOMYMBOCTD | - YUYHUTBHCS KPUTUYHO -3HaTh YPAaBHEHUE Hnousuoyanvuas.

IIPSIMOM.

HCII0JIb30BATH IMPU

B JOCTHXKCHHUU I CIN

OTHOCHUTBHCS K CBOCMY

IIPSIMOM;

Yemmuwiii onpoc




peLICHUY 3a1a4
(hopMyIbl ypaBHEHHS
psIMOM

MHEHHUIO, C
JIOCTOUHCTBOM
pU3HABATH
OIIUOOYHOCTH CBOETO
MHEHUS (€CIIU OHO
TaKOBO) U
KOPPEKTUPOBATH €r0

-yMETh pelaTh 3aJa4u
Ha IPUMEHEHUE

bopmyIbI

Pemrenue 3agau no | BeiBoauTh 1 TOTOBHOCTb U - YUUTBCS KPUTHYHO -3HaTh YPaBHEHUS Hnousuoyanvuas.
16 Teme «Metop HCMOJIb30BATh IPU CrOCOOHOCTh OTHOCHUTBHCSI K CBOEMY OKPY>KHOCTH U NpIMOW; | [ eomempuueckuii
17 KOOpPJUHATY. pelIeHnH 3a1a4 oOyuaromxcs K MHEHHUIO, C -yMeTh peuiaTh 3a1a4l | OUKMaHm
18 (hopMysbl YpaBHEHUS | CAMOPA3BUTHIO U JIOCTOMHCTBOM
OKPY>KHOCTH U caMo00pa30BaHUIO HA | IPU3HABaTh
psSIMOM OCHOBE MOTHBAITUH K OIIMOOYHOCTH CBOETO
00yUYEHUIO U O3HAHUIO | MHEHUS (€CIH OHO
TaKoOBO) U
KOPPEKTUPOBATH €T0
19 KoutpoabHas BriBouth 1 HE3aBUCUMOCTh U - CBOOOTHO -yMeTh peniaTh Hnousuoyanvhas.
padora Nel HCIIOJIb30BATh NPU KPUTUYHOCTh MOJIb30BATHCSA npocreimue 3agaud B | Camocmosamenvuas
«Meton peuieHun 3a1a4y MBIIICHNUS; BbIPaOOTaHHBIMU KOOpJIUHATAaX; paboma
KOOPAHHAT. (hopMyIibl KOOPAWHAT | YMEHHE KPUTEPUSMHU OLICHKU U | -yMETb pelliaTh 3aaun
CepeHbI OTpe3Ka, KOHTPOJIHPOBATh CaMOOLIEHKH, UCXO/IA U3 | Ha COCTAaBIICHUU
JUIMHBI BEKTOPA, MPOLIECC U pe3ysbTaT LENHU U UMEIOLTUXCS ypaBHEHUN
PacCTOSIHUS MEXKIY yueOHOM U KpUTEpUEB, pa3inyas OKPY>KHOCTHU U IPAMOi
JIBYMsI TOUKaMH, MaTeMaTH4eCKOn pe3yabTaT U CIIOCOOBI
YpaBHEHUS NEeITEIbHOCTH NEeUCTBUHI
OKPY>KHOCTHU U
MPSIMOU
Cunyc, KOCcHHYC, dopmynHpoBaTh U HE3aBHCUMOCTH U - paboras 1o -3HATh OIpEeJIeICHNE Hnousuoyanvhas.
20 TaHTeHC yrJa. WLTIOCTPUPOBATH KPUTHYHOCTH MPEI0KEHHOMY UITH OCHOBHBIX Yemuwui onpoc
21 OTIpeJIeNIeHUs] CUHYCA, | MBIIUICHUS; CaMOCTOSITEILHO TPUTOHOMETPHUYECKHUX
22 KOCHHYCa, TAHT€HCA U | YMEHUE COCTaBIIGHHOMY IIaHy, | (pyHKIUH U X
KOTAHI'€HCA YIJIOB OT | KOHTPOJIUPOBATh HCIIOJIb30BATh HAPSY C | CBOMCTBA;
0°mo 180° IIPOLIECC U PE3YNIbTAT OCHOBHBIMH U -yMeThb peulaTh 3aa4u
BBIBOIUTE OCHOBHOE | YU€OHOH U JIOTIOJIHUTEIIbHBIE Ha IPUMEHEHNUE
TPUTOHOMETPUYECKOE | MaTEMaTHYECKON cpencTna (cmpaBovHas | popmysbl s
TOXJIECTBO U JESATEIBHOCTH JIUTEPaTypa, CIIOKHBIE | BBIYUCICHUS

(hopmynbl

npubOpHI, KOMIIBIOTED)

KOOpAUHAT TOYKHU




MIPpUBCACHUA

- AHAJIM3UPOBATH,
CpaBHUBATS,
KJIaccu(UIMpOBaTh U
0000maTe (hakThl U
SABJICHUA

23 [Tnomanp OOBsICHATH, KaK OTBETCTBEHHOE - CAaMOCTOSITEIILHO -yMETh BBIBOJIUTH HUnousuoyanvnas. Tecm
TPEYTOJIbHUKA. UCTIOJIB3YIOTCS OTHOIIEHHE K YICHHIO; | OOHAPY)KHUBATh U dopmyy momaau
TPUTOHOMETPHYECKHUE | TOTOBHOCTH U dbopmynupoBath TPEYroJIbHUKA;
(dbopmyIbl B CIIOCOOHOCTh npoOsieMy B KIAaCCHON | -yMeTb IPUMEHSTh
M3MEPHUTEITBHBIX oOyJaronuxcs K Y MHIUBHTYATEHOM dbopMyITy TIpH pelICHHH
paboTtax Ha CaMOPa3BUTHIO U y4eOHOMU NeATEeTLHOCTH | 3a/1a4
MECTHOCTH caMo00pa30BaHUIO HA | - YMETh HCIIOJIb30BATh
OCHOBE MOTHBAIIUH K KOMITBIOTEPHBIE U
00y4YEeHHIO ¥ TIO3HAHUIO | KOMMYHHKAIIMOHHEIE
TEXHOJIOTHH KaK
UHCTPYMEHT JUIS
JOCTHIKEHHS CBOUX
een
- B JUCKYCCHUU YMETh
BBIJIBUHYTb
KOHTPAPIyMEHTbI
24 Teopema cunycoB. | @opMyIUpOBATH U BOJISI U HACTOMYUBOCTh | - YMETh OIICHUTH -3HaThb TEOPEMY Hnousuoyanvhas.
JIOKa3bIBaTh TEOPEMY | B JOCTHKEHUU LENIN CTENEHb YCIEIIHOCTH CHUHYCOB U YMETh Yemmuwui onpoc
CHUHYCOB, IPUMEHATh | OCO3HAHHOE, cBoeit peliaTth 3aa4u Ha e
ee Mpu peleHUH YBXXHUTEIHHOE U WUHIUBUAYAIbHON IpUMEHEHUE
TPEYTrOJIbHUKOB noOpoxenareabHoe o0pa3oBaTeNbHOMI
OTHOIICHHE K JPYTOMY | JIEATEIbHOCTH
YeNoBEKy - BBIYHUTHIBAThH BCE
YPOBHU TEKCTOBOMH
uHpopmaruu
- OTCTauBasi CBOIO
TOYKY 3pCHUSI,
MIPUBOIUTH APTYMEHTHI,
MOATBEPXKIask UX
dakTamu
25 Teopema dopmynHpoBaTH U HE3aBHCUMOCTH U - CaMOCTOSTEIbHO -3HATh BBIBOJ] Hnousuoyanvhas.
KOCHHYCOB. JTOKa3bIBaTh TEOPEMY | KPUTHYHOCTb OpPraHu30BbIBATH bopmyibl; Yemmuwiii onpoc




KOCHHYCOB, MBILUICHHS, yuebHoe -yMETb IPUMEHSTH
MPUMEHSTH €€ TPU yMeHue B3aMMOJICHCTBHE B (dbopMyIty IpH pereHuH
pereHnn KOHTPOJUPOBATH rpyrmne 3ama4
TPEYroJbHUKOB IpoIecC U pe3yabTar - B JMCKYCCUU YMETh
yueOHOU U BEIJIBUHYTh
MaTeMaTHIECKOU KOHTPapTyMEHTHI
NI TETbHOCTH - YYHUTBCS KPUTUYHO
OTHOCHTBCSI K CBOEMY
MHEHHIO, C
JOCTOMHCTBOM
NPU3HABATH
OIIMOOYHOCTH CBOETO
MHEHUS (€CIIU OHO
TaKoOBO) U
KOPPEKTHPOBATH €T0
26 Pemenue dopmynrpoBaTh U OCO3HaHHOE, - cBOOOTHO -yMeTh HaXOJUTh BCE Hnousuoyanvuas.
TPEYTOJIEHUKOB. JIOKa3bIBaTh TEOPEMBI | YBAKHUTEIBHOE U MI0JTb30BATHCS IECTh DJIEMEHTOB Yemmuwiii onpoc
CHHYCOB U N00OpO’KEeNnaTeNbHOE BbIpaOOTaHHBIMU TPEYroJIbHUKA 110
KOCHHYCOB, OTHOILEHHE K APYrOMY | KPUTEPUSMU OLCHKH U | KAKUM-HUOYAb TPEM
MPUMEHSATh UX NIPU YeJI0BEKY CaMOOILIEHKH, UCXO/S U3 | JAHHBIM JIEMEHTAM,
peleHnu TOTOBHOCTb U LEJIU ¥ UMEIOIIHNXCS OTIpEIEIISIIOIIUM
TPEYrOJIbHUKOB, CHOCOOHOCTh KpPUTEPHEB, pa3iuyas TPEYroJIbHUK
O0OBSCHSATH, KaKk 00ydJaronuxcs K PE3YNBTAT M CIIOCOOBI
UCIOJIb3YIOTCS CaMOPAa3BUTHIO U nelcTBui
TPUTOHOMETPUYECKHE | CaMOOOpPa30BaHMIO Ha - CcO3J1aBaTh
(bopmyIbl B OCHOBE MOTHUBALIUU K MaTeMaTH4eCKue
U3MEPUTENIbHBIX 00y4YEeHHIO U IO3HAHUIO | MOJENH
paboTtax Ha - OTCTauBasi CBOIO
MECTHOCTH TOUKY 3pEHMS,
IPUBOAUTH APTYMEHTHI,
HOJTBEpXKIas UX
dakTamu
CkansipHoe dopmynupoBaTh OTBETCTBEHHOE - CaMOCTOSATENIBHO - 3HaTh CBOMCTBA Hnousuoyanvuas.
27 IIPOU3BE/ICHNE OTIpeieNIeHus yria OTHOILIEHHE K YICHHIO; | OCO3HABATh MIPUUYMHBI CKaJIIPHOTO Yemmuwiii onpoc
28 BEKTOPOB. MEXJly BEKTOPaMU U | YMEHHE CBOET0 ycrexa Wiu NIPOU3BEICHUS
CKaJIIPHOTO KOHTPOJIUPOBATh Heycrexa U HaXO/AUTh BEKTOPOB

IIPpOU3BCACHUS

IPOLIECC U PE3YNbTaT

CoCcoO0bI BEIXOJA U3




BCKTOPOB, BBIBOAWUTH

yueOHOU H

CUTYyallMM Heyclexa

(bopMyITy CKaJIIpHOTO | MaTeMaTUYeCKOU - BBIYHUTHIBAThH BCE
MIPOU3BEJICHUS Yepe3 | IeSATeTbHOCTH YPOBHH TEKCTOBOM
KOOPIMHATBI uHpOpMaun
BEKTOPOB, - YYUTBCS KPUTHYHO
(bopmynupoBaTh 1 OTHOCHTBCS K CBOEMY
000CHOBKIBATH MHEHHIO, C
YTBEP)KJCHUE O JOCTOUHCTBOM
CBOMCTBAX [IpU3HABATh
CKJIIPHOTO OIIMOOYHOCTH CBOETO
MIPOU3BEICHUS MHEHHS (€CTI OHO
TaKoOBO) U
KOPPEKTHPOBATH €T0
29 Pemenue 3amau Hcnonws3oBath OTBETCTBEHHOE - C03/1aBaTh - YMETb NIPUMECHSITh Hnousuoyanvhas.
«CooTHomIEHNE CKaIIIPHOE OTHOIIIEHHE K YICHHUIO; | MaTeMaTHUECKHE CKaJIIpHOE Yemmuwiii onpoc
MEX]ly CTOPOHAMH | POU3BEJICHHE yMEHHe MOJIeNH NIPOM3BEICHNE
U yIJIaMH BEKTOPOB TPH KOHTPOJINPOBATh - OTCTamBasi CBOIO BEKTOPOB B XOI€
TPEYrOJbHUKAY. pelIeHnH 3a1a4 MPOLIECC U pe3ysbTaT TOUYKY 3pEHUS, pelieHus 3a1ad
yueOHOM U IPUBOJIUTH ApPTYMEHTHI,
MaTeMaTH4eCKON MOATBEPXKIask UX
EATEIILHOCTH bakramu
30 KoutpoabHas @opMyIHpoOBaTH U HE3aBUCUMOCTb U - YMETb OLIEHUTH YMETh IPUMEHSATH Hnousuoyanvhas.
pa6ora Ne2 o WJUTIOCTPUPOBATH KPUTHYHOCTh CTENEHb YCIEUTHOCTH TEOpEMY CUHYCOB U Camocmosmenvras
TeMe OTIpe/IeNICHUs] CUHYCA, | MBIIUICHUS; cBoeit TEOpeMy KOCUHYCOB B | paboma
«CooTHomenne KOCHHYCa, TAHT€HCA U | TOTOBHOCTh U WUHIUBUAYAIbHON KOMILIEKCE TIPH
MEKITY KOTaHT€HCa yIJIOB OT | CIIOCOOHOCTD o0pa3oBaTeNbHOMI pellIeHnu 3a1a4
CTOPOHAMM M 0°mo 180° oOyyaromuxcs K JESITEIILHOCTH
yriamu [TpuMeHsTH GOpMYJIbI | CAMOPA3BUTHIO M - aHaJIM3UpPOBAaTh,
TPEYroJbHUKA. CHHYCOB ¥ KOCHHYCOB | CaMOOOpa30BaHUIO HA | CPAaBHUBATH,
[PU PEIIECHUH 3124 OCHOBE MOTHUBAIIMH K KJIaCCU(PUIIMPOBATH U
Hcnonws3oBath 00y4YeHHIO U MO3HAHUIO | 0000maTh (GaKThl U
CKaJIIpPHOE SIBIICHUS
MIPOU3BEICHNE - B JIMCKYCCUU YMETh
BEKTOPOB MPHU BBIJIBUHYTb
pelIeHnH 3a1a4 KOHTPApPTyMEHThI
[IpaBunbHbBIE DopMyapOBaTH BOJISI © HACTOWYMBOCTh | - YMETh OIEHUTH -YMETb BBIUUCIATE yroa | Mnousudyanvhas.




31 MHOTOYTOJIbHUKH. | OIpEeZeTIeHue B JOCTHKEHHUHU LEITN CTETIEHb YCTIEUTHOCTH PaBUIBHOTO Yemmuwiii onpoc
32 MPaBUIILHOTO yMEHUE cBOEi MHOTOYTOJIbHUKA 110
MHOTOYTOJIbHUKA KOHTPOJUPOBATH WH/IMBUyaJIbHOM bopmyre;
IpoIecC U pe3yabTar oOpazoBaresbHON -YMETb BIIUCBHIBATh
y4eOHO 1 JeSITeTbHOCTH OKPYKHOCTH B
MaTeMaTHIECKOU - BBIYUTHIBATH BCE NIPaBUJIHHBIH
NI TETbHOCTH YPOBHH TEKCTOBOM MHOTOYTOJIbHUK H
uHpOpMaun OTIMCHIBATH
- B JMCKYCCHUU YMETh
BBIIBUHYTh
KOHTPapTyMEHTHI
Haxoxnenne dopmynupoBaTh 1 HE3aBUCHMOCTbD U - BBIJIBUTaTh BEPCUU -yMeTb pemarb 3agauu | Muousudyanrvnasn. Tecm
33 CTOPOH JIOKa3bIBaTh TEOPEMBI | KPUTHIHOCTh petIeHus mpooIIeMBbl, Ha IPUMEHEHHE
34 MIPAaBHIILHOTO 00 OKpYXHOCTSIX, MBIIUICHUS; 0CO3HABaTh KOHEUHBIH | (hOpMYIT 3aBUCHMOCTH
35 MHOTOYTOJIbHUKA OTIMCAaHHOH OKOJIO TOTOBHOCTbH U pe3yabTaT, BEIOMPATh Mexay R, r, an;
36 qepe3 pamychl MIPAaBHIILHOTO CIOCcOoOHOCTh CpeACTBa JOCTIKEHUS | -yMETh CTPOUTH
37 OTIMCAaHHOU U MHOTOYTOJIbHUKA U oOyJaromuxcs K eIy 13 NpaBUJIbHbIC
BITMCAaHHOM BITMCAHHOH B HETO CaMOPa3BUTHIO U NPE/UTOKEHHBIX WM UX | MHOTOYTOJIbHUKA
OKPY>KHOCTEH. BriBoguTh 1 caM000pa3oBaHMIO Ha HCKaTh
WCIIONH30BAaTh OCHOBE MOTHBAIIUHU K CaMOCTOSTEIBHO
dhopmymsl st 00YyYEeHHIO Y TTIO3HAHUIO | - MPEOOpPa3OBBIBATH
BBIUMCIICHUS UHPOPMAIIHIO U3
TUTOIIA M OJIHOTO BUJIA B JAPYron
MPaBUIILHOTO - YYHUTBCS KPUTUYHO
MHOTOYTOJILHUKA, €T0 OTHOCHTBCSI K CBOEMY
CTOPOHBI U pajinyca MHEHHIO, C
BIIMCAaHHOM JOCTOUHCTBOM
OKPY)KHOCTH NPU3HABATH
Pemrate 3a1aun Ha OLIUOOYHOCTH CBOETO
MOCTPOCHHE MHEHHS (€CITH OHO
MPAaBUIBLHOTO TaKOBO) U
MHOTOYTOJIbHUKA KOPPEKTHPOBATh €T0
JlinHa OOBACHATH MOHATUS | OCO3HAHHOE, - cB0OO/IHO -3HaTh (POPMYIIbI JUIS Hnousuoyanvuas.
38 OKPYXHOCTH U JUTUHBI OKPYXXHOCTH M | YBRXKUTEJIBHOE U HOJIb30BaThCS BBIUMCIJICHUS JUTUHBI Yemmuwiii onpoc
39 IUIOIIA/b KpyTa. IUTOIIAIN Kpyra N00posKenaTenbHOe BbIpaOOTaHHBIMU OKPY>KHOCTHU U
40 BoiBouTh opMysbl | OTHOLIEHHE K IPYTOMY | KpUTEPUSIMH OLICHKM U | IIJIOLIA U Kpyra;
41 JUIsL BBIYUCIICHUS 4eJI0BEKY CaMOOIICHKH, HCXOJIsl U3 | -yMETh BHIBOJIUTh




JUIMHBI OKPYXHOCTH U
JUIMHBI 1yTH,
IUIOLIAAN Kpyra 1
IJIOLIAAU KPYyroBOTO
CEKTOpa

TOTOBHOCTH U
CIIOCOOHOCTH
oOygaroruxcs K
CaMOPa3BHUTHIO U
caM000pa30BaHMIO Ha
OCHOBC MOTHBAIINU K

LEIU U UMEIOLIUXCS
KpUTEPUEB, pazauyas
pE3YNbTAT U CIIOCOOBI
JIEUCTBUI

- BBIYUTHIBATH BCE
YPOBHH TEKCTOBOMU

(bopMyITBI U peraTh
3aJ]a4 Ha UX
NPUMCHCHHE

00y4YeHHIO U TIO3HAHUIO | HHPOPMALTUU
- B JMCKYCCHUU yMETh
BBIJIBUHYTh
KOHTPapTyMEHTHI
42 KonTpoabnas [TpumeHsTH OTBETCTBEHHOE - CAaMOCTOSATEIBHO -yMeTh pemars 3a1aun | Muousuoyanvhasi.
pa6ora Ne3 mo M3yYeHHBIE CBOMCTBA | OTHOIICHHE K YICHHUIO; | OCO3HABATh MPHUYNHBI Ha 3aBUCUMOCTH MexX1y | Camocmosmenvuas
Teme «/lmHa MIPH PEIICHNH 331a4 | YMEHHE CBOETO ycrexa M| R, r, an; paboma
OKPY’KHOCTH U KOHTPOJIUPOBATH Heycrexa U HaXO/IUTh -yMeTb pemaTh 3a1aqu,
IJIOIIA/Ib KPYTray. MPOIIECC U pe3yabTatT crocoOBI BBIXO/IA W3 UCTIOJB3YS (POPMYITBI
y4eOHOH 1 CUTYalluu Heycrexa JUTHHBI OKPY>KHOCTB,
MaTeMaTUIeCKOH - aHaAIM3UPOBATh, TUTOIIAJIA KpyTa U
JEATEIBHOCTH CpaBHHBATH, KPYTOBOTO CEKTOpa
KiaccuuImpoBaTh 1
0000maTh GakTh 1
SIBJICHUS
- OTCTauBasi CBOIO
TOYKY 3pEHHS,
HPUBOJUTH APTyMEHTHI,
HOJTBEPIKAAs UX
bakramu
43 ITonsTue OOBACHATD, YTO HE3aBUCUMOCTb U - YMETb OLICHUTH -3HaTh , YTO SABIAETCS Hnousuoyanvhas.
JBHKCHUSI. TaKoe OTOOpaKeHHE | KPUTHYHOCTH CTEIECHb YCIIEIIHOCTH JBIDKCHHUEM IUIOCKOCTH | Yemuwlil onpoc
TUTOCKOCTH Ha ce0si U | MBIIIJICHUS; cBOEH
B KaKOM CIIy4ae OHO | YMEHHE VHIUBHLyJIbHOU
Ha3bIBACTCS KOHTPOJINPOBATh o0pazoBaTebHON
JIBMDKEHUEM IpoIiecc U pe3ynbTaT JeSITeIbHOCTH
IJIOCKOCTH y4eOHOI 1 - CcO3/1aBaTh
MaTeMaTHYeCKOM MaTeMaTH4eCcKue
JeSATeIbHOCTH MoJieNu

- YUYUTBCI KPUTUYIHO
OTHOCHUTBHCS K CBOCMY




MHEHHUIO, C
JIOCTOUHCTBOM
[pU3HaBaTh
OIINOOYHOCTH CBOEIO
MHEHUS (€CIIU OHO

TaKOBO) U
KOPPEKTUPOBATh €Tr0
Cummertpusi. OOBACHATH, YTO OCO3HAHHOE, - CaMOCTOSTEILHO -3HaTh KaKoe Hnousuoyanvhas.
44 TaKo€ 0CeBast YBAKHUTEIBHOE U 00HapyXUBaTh U oToOpakeHue Ha Yemuwii onpoc
45 CUMMETpHS, noOpoxenareabHoe bopMynupoBaTh IJIOCKOCTH SIBJISIETCS
LIEHTpaIbHas OTHOLIEHME K JPYTOMy | IpoOsieMy B KJIACCHOM | OCEBOM CUMMETpUEH, a
CUMMETPHSI, YeIIOBEKY Y WHJUBUTYaJIbHOU KaKo€ IEHTPATbHOMN
000CHOBBIBATH, YTO TOTOBHOCTb U y4eOHOU eATeTbHOCTH
3TH 0TOOpaKeHUs CIIOCOOHOCTh - CTPOUTH JIOTUYECKU
IUIOCKOCTH Ha ce0s 00ydJaronuxcs K 000CHOBaHHOE
SIBJISTFOTCS CaMOPa3BUTHIO U paccyxeHue,
JIBUKCHUSMHU caMo00pa30BaHUIO HA | BKJIIOYAroIllee
OCHOBE MOTHUBAIIMH K yCTaHOBJICHHE
00yUYEHUIO U IO3HAHUIO | MPUYMHHO-
CIIEICTBEHHLIX CBA3EN
- B JUCKYCCHUU YMETh
BBIJIBUHYTb
KOHTPAPIyMEHThI
[TapannensHbIl OOBACHATD, YTO BOJISI © HACTOMYMBOCTh | - IUNIAHUPOBAThH CBOIO -3HaTh CBOMCTBA Hnousuoyanvhas.
46 MIepeHoc. Takoe MapauielbHbI | B JOCTHKEHUU SN UHIUBUAYAIbHYIO napajuieaIbHOTO Yemmuwui onpoc
47 MIEPEeHoC U OBOPOT, TOTOBHOCTb U 00pa3oBaTeIbHYIO MepeHoca;
000CHOBBIBATH, UTO CIIOCOOHOCTH TPAEKTOPHIO -yMETh CTPOUTH
3TH 0TOOpaKeHUs oOyuaronmxes K - co3JaBaTh burypsl npu
TJIOCKOCTH Ha ce0st CaMOPa3BUTHIO U MaTeMaTHYeCKUe napauieIbHOM
SIBIISTIOTCS caMo00pa30BaHUIO HA | MOJIENH MepeHoce Ha BEKTOp 2.
JBUKCHUSIMH OCHOBE MOTHUBAIIMH K - YYUTBCS KPUTHYHO

00yUYEHUIO U TIO3HAHUIO

OTHOCHUTHCS K CBOEMY
MHEHHUIO, C
JIOCTOUHCTBOM
MpU3HABATh
OIIMOOYHOCTH CBOETO
MHEHUS (€CIT OHO




TaKOBO) U
KOPPEKTUPOBATh €TI0

[ToBopor. OOBACHATD, YTO OTBETCTBEHHOE - YMETh OLIEHUTH -YMETb CTPOUTH Hnousuoyanvuas. Tecm
48 TaKO€ MapajuICIbHBIA | OTHOUICHHE K YUCHHUIO; | CTETNEHb YCHEIIHOCTH (GUrypsI Ipu NOBOPOTE
49 IEPEHOC U MOBOPOT, OCO3HaHHOE, CBOEH Ha yroJ ¢
000CHOBBIBATH, YTO YBOKHUTEIBHOE U WH/IMBUyaJIbHOM
9TH OTOOpaKCHUS T0OpoKeNnaTeTbHOE 00pa3zoBaTebHON
TUTOCKOCTH Ha ce0s OTHOIIEHHE K APYIrOMY | IESTEITbHOCTH
SIBIISTFOTCS YEIIOBEKY - BBIYUTHIBATH BCE
JIBYKEHUSIMH YPOBHH TEKCTOBOM
uH(popMalun
- OTCTamBasi CBOIO
TOUKY 3pEHHS,
TIPUBOUTH APTYMEHTHI,
MOITBEPKIAsT MX
bakramu
50 KonTpoabHnas WnmoctpuposBath HE3aBUCUMOCTh H - COCTaBJISThH -yMETb CTPOHTH Hnousuoyanvhasi.
pa6ora Ne4 o OCHOBHBIE BH/IbI KPUTUYHOCTb (MHOMBHUYalbHO WU B | (GUTYpHI IIPU Camocmosmenvhas
TeMe JBYKEHUH, B TOM MBILIUICHMS; IpylIe) MiaH peleHus | napauieIbHOM paboma
«/IBUKEHUSD». YHCIIe ¢ TOMOIIBIO yMeHue pooeMbl nepeHoce 1 MoBopoTe
KOMIIBIOTEPHBIX KOHTPOJIUPOBATh (BBIMIOJIHEHHUS TIPOEKTA)
porpamm IpoIecC U pe3ynbTaT - YMETh UCIOJIb30BaTh
y4eOHO U KOMIIbIOTEPHBIE U
MaTeMaTH4eCKOU KOMMYHHKaIlUOHHbIE
JeSITebHOCTH TEXHOJIOTUH KaK
UHCTPYMEHT IS
JOCTHXKEHUS] CBOMX
Heen
- B JIUCKYCCUU YMETb
BbI/IBUHYTh
KOHTPapryMEHThI
51 [Ipenmer peaIMeT 3HATh: IpeAMET Ymetsb paboTatsh C YMeTs NpuBOAUTH Hnousuoyanvuas.
CTEpEOMETpPHUH. CTepeoMeTpus, CTEpEOMETPHUH; MaTeMaTHYeCKUM pUMepbI Yemmuwiii onpoc
MHOTrOrpaHHUKH. | OCHOBHBIE (DUTYPHI, OCHOBHBIE (PUTYpPHI B TEKCTOM, TOYHO U MaTeMaTHYECKUX
MOHATHUSA POCTPAHCTBE; MOHATHE | TPAMOTHO BBIpAXaTh ¢baxTOB

MHOT'OIr'paHHHUKA U €ro
OCHOBHBIC 3JICMCHTHI .

MHOT'OI'paHHUKa,
BBIITYKJIBIC U

CBOH MBICJIM B YCTHOﬁ
pcuu ¢ NTPUMCHCHUCM




HEBBITYKJIbIC MaTeMaTU4eCKOU
MHOTOTPaHHUKHU TEPMUHOJIOTUHU U
CHUMBOJIUKHI
52 IIpusma. MIOHATHE IIPU3MA, 3HATh: IOHATHE YMeTb BOCIPOU3BOIUTE | YMETh HAXOAUTh B Hnousuoyanvuas.
[lapannenenunen. | napajuiejJenunesa U Ux | Npusma, U3YYEHHYIO pa3IMYHbIX UCTOYHUKAX | Yemubiti onpoc
CaoiicTBa OCHOBHBIC 3JIEMCHTHI; | MapaJUICJICIIUIe] M X | HH(OpMAaIHIO ¢ nHpopMaruio,
napajuiejenuIesa. | CBOMCTBa OCHOBHBIE JIEMEHTHI,; 3a/IaHHOU CTEIIEHbIO HE0OX0IUMYIO JUIS
napajuiesenunesa. CBOICTBa CBEPHYTOCTHU penieHus
BrimonusaTe napajienenuneaa MaTeMaTHYeCKHX
MIOCTPOECHHUS npo0iem
napajuiesienunesa.
53 O6bem Tena. dopMyIibl 1Jis 3HaTh: GOPMYIBI IS YMeTrs moadupathb YMeTh BIOUpaTh Hnousuoyanvhas.
BBIYUCIICHUSI OOBEMOB | BBIYHCIICHUSI 00bEMOB | HH(MOPMAITHIO, dbopmy 3amucu Yemuwiii onpoc
MHOTOTPaHHUKOB. MHOTOTPaHHUKOB HEOOXOAUMYIO JIJIst pelIeHus, 3auChIBaTh
Pemrate 3agaun Ha pereHus XOJI pEIICHUS B
00BEMBI TEI. MaTeMaTUYECKUX cBOOOTHOH (hopme,
npooOiiemM, u3 2-3 0CO3HaBaTh
UCTOYHUKOB U HE0OX0IMMOCTh
MPEJICTaBIISITH €€ B apryMeHTaluu npu
dbopMe ycTHOTO UK pelIeHnH 3a1a4
MUCHbMEHHOTO
COOOIIEHNS 110 TUTAHY
54 [Mupamua. [Tonsitue nupamupl, | 3HaTh: MOHSATHE YMeTh TOUHO U YMeTh NpUBOIUTH Hnousuoyanvhas.
TeTpaspa 1 ux NUPAMUJIBL, TETPadApa | TPAMOTHO BBIPAXKATh IPUMEPBI Yemmuwui onpoc
OCHOBHBIE 3JIEMEHTBI. | U UX OCHOBHbBIE CBOM MBICJIM B YCTHOM | MaTeMaTHYECKHUX
[TocTpoenue 3JIEMEHTBI pedu ¢ IpUMEHEHUEM dakToB
MUPaMUIbI. MaTeMaTH4eCKOH
TEPMHUHOJIOTUH U
CUMBOJIMKHI
55 Hununanap. Konye. | Tena u noBepxHoctu | 3HaTh: Tesa U Paznuyath ocHOBHYIO U | YMeTh BHIOUpATh Hnousuoyanvhas.
BpAIICHUS: IUIUHIDP, | MTOBEPXHOCTH JOTIOTHUTETIHHYIO dbopMmy 3anucu Yemuwui onpoc
KOHYC, (DOPMYIIBI A7l | BpalllEHUs: IUIHHID, uH(pOpMAaIIHIO, pelleHus, 3al1ChIBaTh

BBIYHCJIICHHUA UX

KOHYC, (hOpMyJIBI AT

BBIACIATH BUAOBBIC

X0 pCUICHUS B

riomaaen BBIUMCIICHUS UX OTJINYMSI B TpyIIe cB0OOIHOM (hopme,

MIOBEPXHOCTEN U ioniaaen OpeaMeTOB(TMOHATUI), | OCO3HABaTh

00BEMOB IIOBEPXHOCTEN U IIPOBOJMTH HE00X0IMMOCTh
00BEMOB. KJIaccu(UKaIIH. apryMeHTaluu npu




pelIeHuN 3a1a4

56 Cdepa. lap. Tena v moBepxHOCTH | 3HATH: TeNa U YMeTb BHOCUTH YMeTb KOHTPOIUPOBATh | MHOUSUIYANbHAS.
BpateHus: cgepa, HOBEPXHOCTHU HE00X0IMMBbIE IIPOLIECC U PE3yJIbTaT Yemuwuii onpoc
map, GopMyIIbl ISt BpaiieHus: chepa, map, | KOppEeKTHUBHI B yueOHOMU
BBIUMCIICHUS UX bopmyIbl st JIeWiCTBUE TIOCIIE €T MaTeMaTH4eCKOU
TUTOIIA e H BBIUMCIICHUS UX 3aBEpIICHUS HA OCHOBE | JESTEIbHOCTH
MOBEPXHOCTEH U iouaaen €ro M y4era xapakrepa
00BEMOB. MTOBEPXHOCTEN U CICTIaHHBIX OITUOOK

00BEMOB.
S7 Pemrenue 3aga4d mo | MCHoab30BaTh YMeTh NpUMEHATH YMers JeHCcTBOBATH B | YMETh JONOJIHATh U Hnousuoyanvuas.
58 TeMe: (dhopmMyIbl pu OCHOBHbBIE (POPMYIIBI COOTBETCTBUU C UCIIPABJIATH OTBET Yemmuwiii onpoc
«MHOTOTpaHHUKH. | PEIICHUHU 33734 Ha JUTSL BEIYUCIICHUS PET0KEHHBIM JIPYTUX y4damuxcs,
Tenan TEMY II0IIAAE AITOPUTMOM IpeayIaratb CBOU
MTOBEPXHOCTH «MHOTOTpaHHUKH U MTOBEPXHOCTEH U CHOCOOBI pelIeHHS
BpAIICHUSD. TeJa BpalleHUs» 00BEMOB Tel B 3a1a4
MIPOCTPAHCTBE

59 06 akcuomax DopMyIUpYIOT U HE3aBUCUMOCTh U - YMETh OIICHUTH -3HaTh BCce 00 akcuomax | Mnousuodyanvhas.

60 IJIAaHUMETPHUH. MPUMEHSIOT aKCUOMBI | KPUTUYHOCTD CTENEHb YCIEUTHOCTH TUTAHUMETPUU Yemmuwui onpoc
IJIAaHUMETPUU MBIIJICHHUS; cBoeit

TOTOBHOCTb U VMHIAUBUAYAIbHON
CIOCOOHOCTh 00pazoBaTeIbHON
oOyuaronuxcs K NEeSITEIbHOCTH
CaMOPa3BUTHIO U - BBIYHUTHIBATH BCE
caMo00pa30BaHUIO HA | YPOBHU TEKCTOBOI
OCHOBE MOTHUBAIIMH K uH(bopMauu
00yUYEHUIO U MO3HAHUIO | - B JUCKYCCHUU YMETh
BBIJIBUHYTb
KOHTPAPT'yMEHThI
61 [ToBTOpEHUE. BreiBoauTh u OCO3HaHHOE, - CaMOCTOATEIBHO -yMeTh HaXOJUTh Hnousuoyanvhas.
62 Pemenue 3amau B WCII0JIb30BATh MPH YBXXHUTEJIHHOE U OCO3HABaTh MPUYUHBI KOOPJIUHATHI BEKTOPA Yemuwui onpoc
KOOpJIUHATaX. pelIeHny 3a1a4 noOpoxenarenbHoe CBOEro ycrexa Wiu 4yepe3 KOOPIUHATHI €ro
(bopMyInbl KOOPIUHAT | OTHOIICHHUE K IPYTrOMy | HeycreXa M HaXOAUTh Hayasa ¥ KOHIa;
CEpeHBbI OTpE3Ka, YeJIOBEKY crocoObl BbIX0J1a U3 - YMETh BBIYUCIAThH
JUTUHBI BEKTOpA, yMeHue CUTYallUu Heycrexa JUIMHY BEKTOpa I10 €ro
PacCTOSTHUS MEXTy KOHTPOJIUPOBATh - BBIYUTHIBATh BCE KOOpAMWHATaM,
JBYMSI TOUKaMH, npoliecc 1 pe3ynbTaT YPOBHH TEKCTOBOM KOOP/AMHATBI CepeIMHbI
ypaBHEHHUS y4eOHO U uHpOpMaUU OTpE3Ka U PacCTOSIHUE




OKPYXKHOCTHU U
psIMOM

MaTEMaTHYECKON
NEITENbHOCTH

- YYHATHCI KPUTHUYHO
OTHOCHUTBCSI K CBOEMY
MHEHHUIO, C
JIOCTOMHCTBOM
[IpU3HaBaTh
OIMKUOOYHOCTEL CBOETO
MHEHUS (€CIIU OHO

MEXKY ABYMS TOUKaAMHU

TaKOBO) U
KOPPEKTHPOBATH €T0
63 [ToBTOpEHMUE. dopmynHpoBaTh U BOJISI U HACTOWYUBOCTh | - paboTas 1o - YMETb HaxOJuTh Bce | Mnousudyanvhas.
64 TeopeMbl CHHYCOB | OKa3bIBaTh TEOPEMBI | B IOCTHIKCHUH IIETIH NPeI0KEHHOMY WITH DIIEMEHTHI Yemmuwiii onpoc
65 Y KOCHHYCOB. CHHYCOB U TOTOBHOCTb U CaMOCTOSATEIBHO TPEYroJIbHUKA 110
KOCHHYCOB, CIOCcOOHOCTh COCTaBJICHHOMY IUIaHY, | KaKUM-HUOYIb TPEM
MPUMEHSTh UX TIPH oOyJaromuxcs K UCTIOJIb30BATh HAPSLY C | JAHHBIM DJIEMEHTAM,
peleHnn CaMOPAa3BUTHIO U OCHOBHBIMH H OTIPEICIISTFOIIIM
TPEYrOJIbHUKOB, camM0o00pa30BaHUIO HA | IOTIOJTHUTEIILHBIC TPEYrOJIbHUK
OOBSICHATH, KaK OCHOBE MOTHBAIIUH K cpezncTsa (cripaBoyHast
UCIOJIb3YIOTCS 0Oy4YEeHHIO U NIO3HAHUIO | JINTEPATypa, CIOKHBIE
TPUTOHOMETPUIECCKHE PUOOPHI, KOMITHIOTEP)
(bopMmyInbl B - CTPOUTBH JIOTUYECKU
U3MEPUTEIbHBIX 000CHOBaHHOE
paboTtax Ha paccyxieHue,
MECTHOCTH BKJIIOYAIOLI[EeEe
yCTaHOBJICHHE
IPUYHHHO-
CJICZICTBEHHBIX CBs3€H
- OTCTauBasl CBOIO
TOUKY 3pEHMS,
IPUBOAUTH ApIYMEHTHI,
HOJTBEPXKIas UX
dbakramu
66 IToBTOpEHME. [TpumeHATH OTBETCTBEHHOE - CaMOCTOSATENIBHO -yMeTb peuiarth 3aauu, | Mnousuoyanvhas.
JnuHa U3yYEHHbIE CBOMCTBA | OTHOLIEHHE K YUEHHUIO; | OCO3HABaTh MPHUUMHBI UCTIOJIb3Ys POPMYITBI Yemmuwiii onpoc
OKPYXHOCTH U IIPU PELICHNH 331a4 | YMEHHE CBOEr0 ycrexa Wi JUITNHBI OKPY>KHOCTB,
IUIOIIA/Ib Kpyra. KOHTPOJIUPOBATh Heycrexa U HaXO/AUTh IUIOIIAN Kpyra U
67 IToBTOpEHUE. npoIiecc 1 pe3ynbTaT crocoObl BbIX0J1a U3 KPYrOBOTO CEKTODA, Hnousuoyanvhas.
68 Pemienue 3a1a4 no y4eOHOIl 1 CUTYallUu Heycrexa TUTOIIA U Yemmuwiii onpoc




TeEME
«YeTpIpexyroibHu
KW,

MaTEMaTHYECKON
NEITENbHOCTH

- AHAJIM3UPOBATH,
CpaBHHBATH,
KJIaccu(UIMpOBaTh U
0000maTe (hakThl U
SIBJICHUS

- OTCTauBasi CBOIO
TOYKY 3PCHHSI,
HPUBOJUTH APTyMEHTHI,
TIOJITBEPIKIAs KX
bakramu

YETBIPEXYT OJIbHUKOB.




