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IosicHuTeNbHASA 3aHCKA

Pabouast mporpaMma o reoMeTpux Uit 9 Kiiacca coctapiieHa Ha ocHOBe DeziepaibHOr0 rocyJapCTBEHHOTO 00pa3oBaTeIbHOrO
CTaHJapTa, B COOTBETCTBUY C IPUMEPHOI NPOrpaMMOH OCHOBHOT'O 00111ero 00pa3oBaHus

Jannas pabouasi mporpamMma IOJHOCTBIO OTpa)kaeT 0a30BbIH YPOBEHb TOATOTOBKU LIKOJIBHHUKOB I10 pa3/ienaM porpaMMsbl B
cootBercTBUH ¢ YMK:.

e Teomerpus: Yueb. s 7-9 ki ob6meodpasoat. yupexaenuit/JI.C. Aranacs, B.®.byrysos, C.b.Kagomues u np. — M.:
Ipoceeuienue, 2018 — 2021 rox.

Pe3ynbraThl H3y4eHUs PEeAMETa BIMAIOT HA UTOTOBBIE Pe3y/bTaThl 00y4eHNUs, KOTOPBIX JOJDKHBI JOCTHYb BCE ydaluecs,
OKaHYMBAIOIHE 9 KIacc, YTO ABISETCS 0053aTENBHBIM YCIOBHEM MOJIOKHUTEIFHON aTTECTAIMK YUCHUKA 3a Kype 9 Kiacca.

Jannast mporpamMma copMHpPOBaHa ¢ YU4ETOM HCHXOJIOTO-TIEarOrHYeCKUX 0COOCHHOCTEH pa3BUTHS  ICBATUKIACCHUKOB K
YPOBHS UX MOATOTOBICHHOCTH. PaccunTaHa Ha 2 yaca B HEJICIIO M COCTABILIET B MOJHOM 00beMe 68 u.

Ilnanupyemble pe3yJibTaThl H3YYeHHs Kypca reoMeTpun B 9 Kiacce
Harnsignas reomerpust
BeIycKHUK HayduTCS:

1) pacrio3HaBaTh Ha YepTekKaxX, PUCYHKaX, MOJEIAX U B OKPYKAIOLIEM MUPE IIIOCKUE H IPOCTPAHCTBEHHBIE T€OMETPUYECKUE (PUTYDBI;
2) pacro3HaBaTh pa3BEPTKH Ky0a, IPSIMOYTOJILHOTO MapaJulesIeIUIe a, IPaBILHOW MUPaMUAIBI, IMINHAPA U KOHYCa;

3) ompexnensaTh N0 JMHEWHBIM pa3MepaM pa3BEPTKH (GHUIYpHI IMHEHHBIE pa3Mephl caMoi (GUIYpHI 1 HA000pOT;

4) BEIMHCIATE 00BEM IPSAMOYTOIBHOTO MapalIeIeIHIIeAa.

BLIHyCKHI/IK TOJIYYUT BO3MOKHOCTbB!:

5) BEIMHCIIATE OOBEMBI IPOCTPAHCTBEHHBIX T€OMETPUIECKHX (DUTYpP, COCTABICHHBIX U3 MIPSIMOYTOJIBHBIX apaljIeIenHIIe/[OB;
6) yriryOUTh ¥ pa3BUTh NPEICTABICHNUS O IPOCTPAHCTBEHHBIX IEOMETPHIECKHUX (QUTypax;
7) IPUMEHSTH MOHATHE PA3BEPTKHU JUIS BBIOIHEHUS MIPAKTHIECKHX PACUETOB.

I'eomeTpuyeckue Gurypsi

BeimyckHuK Hay4uTCs:

1) monBp30BaThCS SI3BIKOM F'€OMETPHH ISl ONTUCAHHMS IIPEAMETOB OKPY>KAOIIEro MUpa M MX B3aUMHOTO PacIOJI0KEHNUS;

2) pacnio3HaBaTh ¥ H300pa)kaTh Ha YEPTEkKax U PUCYHKAX reoMeTpruieckre GUrypbl U UX KOHQUTypaLu;

3) HaXOAWTh 3HAYEHUS JUTUH JIMHEHHBIX JIEMEHTOB (UTYp U MX OTHOILIEHHS, TPaaycHYy0 Mepy yrioB oT 0 no 180°, mpumeHsis
OTIpeIeNICHHNs], CBOMCTBA U MPU3HAKH (GUTYP U UX DJIEMEHTOB, OTHOLICHUS (PUTYp (PaBEHCTBO, MOJ00HE, CHMMETPUH, IOBOPOT,
MapauIeTbHBINA TIEPEHOC);

4) onepupoBaTh C HAYATbHBIMU IIOHATHAMH TPUTOHOMETPHH 1 BBITIOIHATH SJIEMEHTAPHBIE ONepanny Haj QyHKIHUIMH YTIIOB;

5) pemraThb 3a/1auy Ha JIOKa3aTeNbCTBO, ONMPASCh HAa M3YYCHHBIE CBOMCTBA (UTYpP M OTHOIIEHUH MEXKIY HUMH U IPUMEHSIS U3yUeHHBIS
METO/IbI I0Ka3aTelbCTB;

6) penraTh HECJIOXKHBIE 331241 Ha ITOCTPOCHHUE, IPUMEHSISI OCHOBHBIE aJrOPUTMBI IIOCTPOSHHMSI C TIOMOIIBIO IUPKYJIS ¥ JTMHEHKHY;

7) pemiaTh NpocTeine MIaHNMETPUUECKUE 33/1a4H B IIPOCTPAHCTBE. BBIMYCKHUK NONTYyYHT BO3MOKHOCTB!

8) oBmageTh METOJAMH PEIICHUS 33129 Ha BEIYHCICHHS M JI0KAa3aTEIbCTBA: METOOM OT IIPOTHBHOTO, METOJOM MOTOOHS, METOIOM
nepebopa BapuaHTOB M METOIOM F€OMETPHIECKIX MECT TOUEK;

9) nproOpecTH OIBIT IPIMEHEHHNS aNreOpanIecKoro ¥ TPUTOHOMETPUYECKOTO anaparta U WAeH ABVKSHUS IIPU PEHISHUN T€OMETPHIECKUX
3amad;

10) oBnazieTs TPAAUIMOHHOM CXeMOH pelIeHHs 3a/1a4 Ha IOCTPOEHHE C TOMOIBIO LIUPKYJIA U JIMHEHKU: aHaIU3, IOCTPOEHHUE,
JI0Ka3aTeNIbCTBO U UCCIIEIOBAHHUE;

11) Hay4uThCS penaTh 3a/1a4d Ha IOCTPOCHUE METOIOM IeOMETPHUYECKOr0 MECTa TOYEK M METOI0M 1o00us;

12) nproGpecTH OIBIT UCCIIEIOBAHKS CBOWCTB ITTAHUMETPUYECKHUX (QUTYp C MOMOIIBIO KOMIIBIOTEPHBIX IPOrpaMMm;

13) mproOpecTH OIBIT BHIIOJIHEHHS IIPOSKTOB Mo TeMaM: «['eomeTpudeckne mpeobpa3oBaHus Ha INIOCKOCTHY, «[locTpoeHne 0Tpe3KoB 1Mo

bopmye».
W3MepeHne reOMeTPHYECKUX BETHYHH

BBIMYCKHUK HAyIHTCS:

1) UCMoNB30BaTh CBONCTBA M3MEPEHHS [UTHH, IUIOMIAAeH U YTIIOB IPH PEIICHAN 3a/1ad Ha HaXOXKICHHE JUTHHBI OTPE3Ka, JUTHHbI
OKPY)KHOCTH, [UTHHBI IyTH OKPYKHOCTH, TPaIyCHOM MEPhI yTiia;

2) BBIYHCIATH JJTAHBI TINHEHHBIX JIEMEHTOB (GUTYP U MX YTIIBI, HCTIONB3Ys (HOPMYITBI ITHHBI OKPY)KHOCTH ¥ JUTHHBI IyTH OKPY>KHOCTH,
(bopmyiel Tomanei uryp;

3) BBIYKCIIATH [UIOIIAIH TPEYTOIbHUKOB, TIPSIMOYTOILHUKOB, TAPAJIETIOrPAMMOB, TPAIICIHH, KPYTOB H CEKTOPOB;

4) BBIYHCIIATD JUTHHY OKPY)KHOCTH, JAJIUHY JyTH OKPYKHOCTH;

5) pearh 33241 Ha JI0KA3aTeNbCTBO C HCMOIB30BaHHEM (OPMYJT JUTHHBI OKPYKHOCTH M [UTHHBI IYTH OKPYKHOCTH, (HOPMYII ILIOIIaIeH
duryp;

6) pelarh NPaKTUYECKHE 331a4H, CBS3aHHBIC C HAXOXKICHHEM I€OMETPUYECKHUX BEJINYHH (HCIOJB3Ys IPH HEOOXOIMMOCTH CIIPABOYHHKHU U
TEXHUYECKHE CPEJICTBA). BBIMYCKHHK MOJIYYUT BO3MOKHOCT!

7) BBIYHCIATH [UIOIAAH GUTYD, COCTABICHHBIX U3 JBYX WM O0Jiee PSIMOYTOJIbHUKOB, TapalieIorpaMMOB, TPEYTOJIbHUKOB, Kpyra 1
CEKTOpa,;

8) BBIYUCIATH IUIOIIAAM MHOTOYTOJEHHUKOB, HCIIOJIB3YsI OTHOIICHHUS PABHOBEINKOCTH U PABHOCOCTABICHHOCTH;

9) nproOpPECTH OMBIT IPUMEHEHHSI AIreOpanyeckoro ¥ TPUrOHOMETPHUUYECKOT0 aIapaTa i uaeil ABIKSHMS IPY PELICHNH 3a/1ad Ha
BBIYHMCIICHUE IIJIOLIA/IeH MHOTOYT OJIbHUKOB.



Koopaunatsl

BeImyckHuk Hay4IuTCs:

1) BEIYHCIATH AIMHY OTpE3Ka 110 KOOPAWHATAM €TI0 KOHIIOB; BEIYHCISITE KOOPANHATHI CEPEMHBI OTPE3Ka,;

2) UCIOJIB30BaTh KOOPIUHATHBIA METOA IS M3YUCHUS CBOMCTBIIPSIMBIX M OKPY)KHOCTEH. BBITyCKHIK MOTyYHT BO3MOKHOCTE!

3) oBnageTh KOOPAWHATHBEIM METOIOM pElIeHHs 3a/1ad Ha BBIYHCIICHUE U JOKa3aTelbCTBO;

4) nproOpecTy OMBIT UCHONB30BaHNS KOMIBIOTEPHBIX MTPOTPaMM JUIS aHATIM3a YACTHBIX CIIy4aeB B3aUMHOTO PACIIOIOKEHHS OKPYKHOCTEH
U TIPSMBIX;

5) mpruoOpecTH OMBIT BBHINOIHEHHUS IPOEKTOB Ha TeMy «lIpuMeHeHne KOOPANHATHOTO METOJa IPH PEIICHUH 3a/1a4 HaBBIUYUCIEHHE U
JIOKa3aTeJILCTBO.

BekTops!

BeImycKHUK HayduTCS:

1) onepupoBaTh C BEKTOPaMH: HAXOAUTh CyMMY U Pa3HOCTh IBYX BEKTOPOB, 3aJaHHBIX [€OMETPUIECKH, HAXOJIUTh BEKTOP, PaBHbIN
IIPOU3BEICHUIO 33IaHHOT0 BEKTOPa Ha YHUCIIO;

2) HaXOJUTh JUIsl BEKTOPOB, 3a1aHHBIX KOOPAUHATAMH: JUIMHY BEKTOPAa, KOOPAMHATH CyMMEI M Pa3HOCTH JIBYX U 00Jiee BEKTOPOB,
KOODJMHATHI TPOU3BEICHNS BEKTOPA Ha YHCIIO, IPUMEHSIS IIPH HEOOXOAUMOCTH COYETaTeIbHBIHN, IePEeMECTHTEIbHBII U
pacnpeenuTeNbHbIN 3aKOHBL;

3) BEIYMCIIATH CKAISIPHOE MIPOU3BEICHNE BEKTOPOB, HAXOAUTH YTOJ MEXKIY BEKTOpaMH, yCTAaHABINBATh MEPHEHANKYIIPHOCTD IPSIMBIX.
BBITyCKHUK TOTYy4IUT BO3MOXKHOCTB:

4) oBnasieTh BEKTOPHBIM METOAOM TS PEIICHUS 33/1a4 Ha BEIYHCICHNE U JOKa3aTeIbCTBO;

5) mproOpecTH OMBIT BHITOIHEHHUS IPOEKTOB Ha TeMy «[IpuMeHeHne BEKTOPHOTO METO/1a P PEIICHNH 3aa4 Ha BBIYUCIICHHUE U
JIOKa3aTeNILCTBOY.

.HI/I‘-IHOCTHI:IG, METANPEAMETHBIC U MTPEAMETHBIC PE3YJILTAThl OCBOCHHUA COACPIKaHUA KypCa MaTEMAaTUKU

V3yueHHre MaTeMaTHKY 110 JAaHHOW MPOrpamMMe CriocoOCTBYeT GOPMHUPOBAHHUIO Y YYAIIUXCSl IMYHOCTHBIX, METAIIPEIMETHBIX, ITPEAMETHBIX
pe3yIbTaToOB 00y4YEHHs, COOTBETCTBYIOMUX TpeboBaHuAM DesiepanbHOro rocy1apcTBEHHOro 00pa3oBaTe/IbHOTO CTaHAAPTa OCHOBHOTO
oOmiero oopa3oBaHus.

Juunocmmusie pesynomamoi:

1) BocriuTaHKE POCCHICKOM IpaskIaHCKOH NACHTHIHOCTH: MaTPHOTH3Ma, yBaKeHUs K OTeuecTBy, OCO3HAHMS BKIIaa O TCUECTBEHHBIX
Y4€HBIX B pa3BUTHE MUPOBON HAYKHU;

2) OTBETCTBEHHOE OTHOLIEHUE K YYEHHIO, TOTOBHOCTb M CHOCOOHOCTh 00YHAIOIIUXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIMH K O0YUESHUIO U [TO3HAHUIO;

3) oco3HaHHBII BEIOOP ¥ TIOCTPOEHHE JajbHeHIIeil MHIUBUIyalbHOI TpaeKTOpHH 00pa3oBaHus Ha 6a3e OPUEHTHPOBKH B MUpe Hpodeccuii
U podecCHOHATBHBIX MPEANOYTEHHH ¢ YUETOM YCTOWYNBBIX T03HABATEIBLHBIX HHTEPECOB, a TAK)Ke HAa OCHOBE (hOPMUPOBAHHUS
YBaXHTEIBHOTO OTHOIICHHUS K TPYAY, Pa3BUTHE OMbBITA YUaCTHS B COIUANBEHO 3HAYNMOM TPYZE;

4) yMeHHe KOHTPOJIHPOBATH IIPOLIECC U PE3YNIbTAT yIeOHOHW 1 MaTeMAaTHIECKOH AeSTeNbHOCTH;

5) KpUTHUYHOCTb MBIIUIEHNS], THAI[MATHBA, HAXOAYMBOCTb, AKTUBHOCTH [IPU PEIIEHUH MaTeMaTHYECKUX 3aay.

Memanpeomemnuvle pezynvmamol:

1) yMeHHE caMOCTOATEIBHO OTPENENATH LIETH CBOCT0 00YUICHUs, CTABUTH U POPMYIUPOBATH JJis ce0sl HOBBIC 3a1a4n B yué0e, pa3BUBaTh
MOTHBBI 1 HHTEPECHI CBOEH MTO3HABATEIBHOMN JIEITEIBHOCTH;

2) yMeHHE COOTHOCHTE CBOH JCUCTBHSA C IDTAHUPYEMBIMH PE3YIIbTaTaMi, OCYHIECTBIISITH KOHTPOJIb CBOEH EATEIFHOCTH B IIpoOLiecce
TIOCTIDKEHHS Pe3ybTaTa, ONMPEIeIATh CIIOCOObI NEUCTBHI B paMKax MPENIOKECHHBIX YCIOBHI U TpeOOBaHHIA, KOPPEKTHPOBATH CBOU
JIEHCTBUSI B COOTBETCTBUY C H3MEHSIOIIEICS CUTYaINeH;

3) yMeHHUe onpenensaTh MOHATHS, CO37[aBaTh 0000IICHHS, YCTaHABINBATh aHAJIOTUH, KIACCH(UIIIPOBATH, CAMOCTOSTEIHLHO BEIOUPATh
OCHOBaHUA U KPUTCPUU I KJ'laCCl/ICbI/IKaLII/Il/I;

4) yCTaHaBJ’[HBaT]) MPUYUHHO-CJICACTBEHHBIC CBA3H, CTPOUTH JIOTUYCCKOEC paCCy)K)IeHI/Ie, yMosaxmoqune (HH}lyKTI/IBHOe, ﬂe}IyKTHBHOe )51
M0 aHAJIOTUH) U JEJIaTh BBIBOJIBI;

5) Pa3sBUTUE KOMIICTCHTHOCTU B 06HaCTI/I HCIIOJIb30BAHUA l/IHd)OpMaL[I/IOHHO-KOMMyHI/lKaL[I/lOHHle TEXHOJIOTUH.

6) mepBOHaYATBHBIC IPEICTABICHUS 00 UAEAX U O METOJaX MATEMATHKH KaK 00 YHUBEPCAILHOM SI3bIKE HAYKH M TEXHHUKE, O CPEJICTBE
MOJICITUPOBAHYS SIBJICHUH U TIPOIECCOB;

7) yMEeHUE BUIETh MaTeMaTHUYECKYIO 33/1a9y B KOHTEKCTE MPOOIEMHOI CUTyalluu B APYTHX TUCHUILTHHAX, B OKPYKAIOMICH KI3HH;

8) yMeHHe HaXOIUTh B PA3IMYHBIX HCTOYHUKAX HH(OPMALIUIO, HEOOXOIUMYIO JJISl PEIICHHsT MAaTEMaTHIECKHUX MTPOOIIeM, U TIPEICTaBIIATh
e€ B MOHATHOW (opMe, TPUHUMATH PELICHNE B YCIOBHUSIX HEMOJIHON MM U30BITOYHOM, TOUHOM HIIH BEPOSTHOCTHOW MH(OPMAIHH;

9) yMeHHe MOHUMATh U HCIOIb30BaTh MATEMaTHUECKHE CPEICTBA HATIIAAHOCTH (rpaduKu, TabIMIbI, CXEMBI H JIP.) ISl HILTIOCTPALHHY,
MHTEPIPETALNN, apTyMEHTAIUH.

10) yMeHMe BBLABUIaTh TUIIOTE3BI IPH PELIEHUH 33a41 IOHUMAaTh HEOOXOJUMOCTh UX IIPOBEPKU;

1 1) IMOHUMAaHUEC Cy]_I_IHOCTl/I AJITOPUTMHYICCKUX npeanncaHnﬁ 151 yMeHHe )leﬁCTBOBaTb B COOTBETCTBHHU C NPECAIONKECHHBIM aJITOPUTMOM.

IIpeomemnvie peynomamui:

1) oco3HaHMe 3HAUEHUS] MATEMATHKU JUISl TOBCEJHEBHOM KU3HU UENIOBEKA;

2) npezcTaBiIeHre O MaTeMaTHIEeCKOM HayKe Kak cepe MaTeMaTHIeCcKoil IesTeIbHOCTH, 00 dTanax e€ pa3BUTHsL, O €€ 3HAUMMOCTH IS
Pa3BUTHS LMBHIM3AINY;

3) pa3BuTHe yMeHuit paboTaTh ¢ y4eOHBIM MAaTEeMaTHIECKHM TEKCTOM (aHAIN3UPOBATh, 3BJIEKATh HEOOXOAUMYIO HH(POPMALIUIO), TOYHO U
TPaMOTHO BEIPaXKaTh CBOHM MBICIIH C IPIMEHEHHEM MaTeMaTHIECKOH TEPMUHOJIOTUH ¥ CHMBOJIMKY, IIPOBOJIUTH KITaCCU(HKAIINY,
Jorn4eckre 000CHOBAHMS.

4) Bnagenue 6a30BBIM MOHSATHIHBIM alllIapaToM [0 OCHOBHBIM pa3JieIaM COJIepKaHus;



5) mpakTH4YeCcKH 3HaAYMMbIe MaTEMaTHIECKHE YMEHHMS M HaBBIKH, MX IIPUMEHEHNE K PEIICHHI0 MaTeMaTHIECKUX M HEMaTeMaTHIECKIX
3a/1a4, IPEAIoJIararolee yMeHue:

® BEITIOJTHATD BBIYMCIICHHS C HATYPAIBHBIMH YHCIIAMHU, OOBIKHOBEHHBIMH U JIECITHYHBIMHA IPOOSIMU, TIOJIOKHUTETBHBIMA H
OTpPHULIATEIbHBIMH YHCIIAMHY;

® penraTh TEKCTOBBIE 33/1a4¥ apU(PMETHIECKUM CIIOCOOOM M C TIOMOIIBIO COCTABIICHUSI U PELICHHS YpPaBHEHHIH;

® n300pakath GUTypHI Ha IIOCKOCTH;

® HCTIOJIb30BATh IEOMETPHIECKHUHN «SI3BIK» JUIS OIMCAHUS IPEIMETOB OKPY)KAIOIIETO MUPA;

® U3MEpPSTh JUIMHBI OTPE3KOB, BEJIMYUHBI YTIIOB, BEIYHCITH IUIOMAAN U 00BEMBI Guryp;

® PacIo3HaBaTh M H300pakaTh PaBHBIE 1 CHMMETPHYHBIE (QUTYPEI;

® [IPOBOJUTH HECITIO)KHBIE IIPAKTHYECKIE BEIYUCICHUS C TPOLEHTaMH, MCIIONB30BaHNE IIPUKHIKH U OIIEHKH; BBIITOJIHATH HEOOXOIUMBIE
N3MEpeHHs;

® [CIIOJIb30BaTh OYKBEHHYIO CHMBOJIMKY JJISI 3aIIMCH OOIIUX yYTBEP)KACHHH, (POPMYII, BEIpaXKEHHUH, ypaBHCHUH;

® CTPOUTH Ha KOOPJMHATHOI INIOCKOCTH TOYKH IO 3aJaHHEIM KOOPIWHATAaM, OTIPEIENATh KOOPANHATHI TOUYEK;

® YHTATh U KCIOJIB30BaTh HHPOPMALHIO, IPEACTABICHHYIO B BU/E TaOJIHUIIbI, AUarpaMMbl (CTOI0YATON MM KPyroBO#i), rpagudeckom
BUJIE;

e pemaTh IpocTeiine KOMOMHATOPHBIE 3aJaYH IIepedopPOM BO3MOXHBIX BAPHAHTOB.

Copep:xanue 00yueHHs1
BexTtopbl. Meton koopauHar (22 yaca)

[Monsitue Bexropa. PaBerncTBO BekTOpoB. Cll0XKEHNE U BBIYUTAHHE BEKTOPOB. Y MHOJKCHHE BEKTOpa Ha YHCIO. Pa3nojkeHne BeKTopa Mo
JIByM HEKOJUIMHeapHbIM BekTopaMm. Koopaunatel Bektopa. IIpocreiimne 3agaun B KoopAMHAaTaX. YpaBHEHHs OKPYKHOCTH U IPSMOH.
[IpuMeHeHNE BeKTOPOB U KOOPAUHAT IIPU PEIICHUHU 33/1a4.

Ocnosnas yelb — HAYYUTH YYalIUXCS BBIIIOJIHATH IEUCTBUA Haxg BCKTOpaMHU KaK HaIpPaBJICHHBIMHU OTPE3KaMH, YTO BaXXHO IJIA
MIPUMECHCHUS BEKTOPOB B (1)I/I3I/IKC; TIO3HAKOMMUTDH C UCIIOJIb30BAHUEM BEKTOPOB U METOJa KOOPAMUHAT IIPU PENICHUN I'COMETPUYECCKUX 3ajiayd.

BexkTop ompezensercss kKak HalpaBICHHBIH OTPE30K U JEHCTBUS HAJ BEKTOPAMH BBOASATCA TaK, KaK 3TO NMPUHATO B ¢usuke, T. E. kak
JIEWCTBUS C HAIPaBICHHBIMU OoTpe3kamMu. OCHOBHOE BHHMAHHWE JOJDKHO OBITH yJEJIEHO BHIPAOOTKE YMEHHH BBINOJHSATH OIEpAIllMd Hal
BEKTOpaMH (CKJIaAbIBaTh BEKTOPHI IO MPaBHJIaM TPEYroJbHHKA M MapajuiesorpaMMa, CTPOUTH BEKTOpP, PAaBHBIM Pa3sHOCTH ABYX JAHHBIX
BEKTOPOB, a TAKXKE BEKTOP, PABHBII MIPOU3BEACHHIO JAHHOI'O BEKTOpA HA JAaHHOE YHCIIO).

Ha npuMeEpax IMOKa3bIBa€TCAd, KaK BEKTOPbl MOIYT IPUMCHATHCA K PCIICHUIO TEOMETPHUYCCKUX 3anad. I[eMOHCTpI/IpyeTCH
3(1)(1)CKTPIBHOCTL TMPUMCHECHUL (bOpMy,]'[ JUIA KOOpAWHAT CEPEANHBI OTPE3Ka, PAaCCTOSIHUA MEXKY ABYMS TOYKaMHU, ypaBHeHI/Iﬁ OKPYXHOCTHU U
HpHMOﬁ B KOHKPETHBIX I'COMETPUUYCCKUX 3a/ladax, TEM CaMbIM HaC€TCA IMPEACTABICHUE 00 U3YYCHUU T'COMETPHUUCCKUX (l)lfll"yp C NMMOMOLIBIO
MECTO/J10B anre6pLI.

CooTHOIIEHUS MEK1Yy CTOPOHAMU M YyIJIaMHU TPEYroJibHUKA. CKaJ]HpHOC MPOU3BEACHUEC BEKTOPOB (12 qacon)

Cunyc, KOCHHYC W TaHT'€HC yIiia. TeopeMbl CHHYCOB U KOCHHYCOB. Pemenne TpeyronsHnkoB. CKalsipHOE TPOU3BEICHIE BEKTOPOB H
€ro NpUMEHEHUE B TEOMETPUUECKHX 3a/auax.

Ocnognas yenb — pa3BUTh YMEHHE YJAIIUXCs IPUMEHSTh TPUTOHOMETPHUIECKHH ammapar IpH PelIeHHH TeOMETPUIECKUX 3a1ad.
Cunyc u kocunyc mo6oro yria ot 0° o 180° BBOAATCS ¢ MOMOIIBIO €UHIYHON TTOJyOKPYKHOCTH, TOKa3bIBAIOTCS TEOPEMBI CHHYCOB
1 KOCHHYCOB M BBIBOJWTCS eIlle 0JHa (GopMylia IUIONIAIH TPEYroNbHUKA (TTOJOBHHA MIPOM3BEICHUS IBYX CTOPOH HA CHHYC YIiIa MEXIy

HI/IMI/I). Ortor armapar NpUMEHACTCA K pEHICHUIO TPEYTOJIbHUKOB.

CkaysipHOE NTPOM3BEICHNE BEKTOPOB BBOIWTCS Kak B (hM3HKe (IPOM3BEICHUE IJIMH BEKTOPOB Ha KOCHHYC yrila Mexxay HumHu). Pac-
CMaTPHUBAIOTCSI CBOUCTBA CKAJISIPHOTO MPOU3BECHHS U €r0 IPIMEHEHHE IIPY PEeIIeHNH TeOMETPHIECKIX 3a1ad.

OCHOBHOE BHHMAaHHE CIIeayeT yACInUTh BI)Ipa6OTKe MPOYHBIX HABBIKOB B IPUMEHCHUHN TPUTOHOMETPHUYICCKOI'O arrapara npyu peeHun
TEOMETPHUUICCKUX 3ada4.

JmHa okpy:KHOCTH M nIomaab Kpyra (12 yacoB)

[TpaBunbHBIE MHOTOYTOJABHUKU. OKPYKHOCTH, ONMCAaHHAS OKOJIO NMPAaBUIBHOTO MHOTOYIOJIbHHKA M BIIMCaHHas B Hero. [loctpoeHue
MPABUIIBLHBIX MHOTOYTIOJIbHUKOB. J{i1Ha okpykHOoCcTH [lnomans kpyra.

OcHognas yens — paclIUPUTh 3HAHUE YYALIUXCS O MHOTOYTOJBbHHUKAX; PACCMOTPETh MOHATUS AJIMHBI OKPY>KHOCTH M IUIOLIAN Kpyra
1 HOPMYJIBI AT UX BBIYMCIICHHMS.

B Havane Tembl faeTcs oIpeseNieHHE MPAaBUIBHOTO MHOTOYTOJIbHUKA, M PAacCMAaTPUBAIOTCA TEOPEMBI 00 OKPYXKHOCTAX, OMHCAHHUE
OKOJIO MPaBUIFHOTO MHOTOYTOJIBHUKA U BIUCAHHOW B Hero. C NMOMOIIBIO OMMCAHHOM OKPYKHOCTH PELIAIOTCS 3aJayd O MOCTPOECHHU
MPaBUJIBHOTO MIECTUYTOJIBHUKA U MPABUIBHOTO 271-yTONBHUKA, €CTH JaH IPABUIBHBINA /71-YTOIBHUK.

DopMyibl, BEIPAXKAIOIIHE CTOPOHY MPAaBUIBHOTO MHOTOYTONBHUK U PAZNyC BIIUCAHHON B HETO OKPY>KHOCTH 4epe3 paJiyc ONMHCaHHON
OKPYXKHOCTH, MCIIOJIB3YIOTCS HPH BbIBOAE (OPMYN [UIMHBI OKPYXHOCTM M IUIOIIAAM Kpyra. BbIBox ommpaercs Ha HMHTYWTHBHOE



[peJCTABICHHUE O TPEeeNe: IIPH HEOrPaHWYCHHOM YBEIMYCHHHU YHCIIAa CTOPOH NPABHJILHOTO MHOTOYTOJIbHHKA, BIIMCAHHOTO B OKPY)XHOCTb,
€ro IepUMETP CTPEMUTCS K JUIMHE 3TOIM OKPYXKHOCTH, a IUIOLIA/lb — K IUIOLIAAN KPyra, OrPaHM4E€HHOTO OKPY)KHOCTBIO.

JBu:kenus (12yacoB)

OTO6pa)KeHI/Ie IJI0CKOCTH Ha ceOs. [loHsiTue newkeHus. Ocesas u neHTpajibHast CUMMETPUU. HapannenLHHﬁ nepeHoc. HOBOpOT.
Hanoxxenus u JBUKCHUA.

OcHosHnas Yejlb — IIO3HAKOMUTHL YYallluxXCsa C MNOHATHUE: JIBUKCHUSA U €r0 CBOI?ICTBB.MPI, C OCHOBHBIMHU BHJaAMHU Z[BH)I{GHPlﬁ, C
B3aMMOOTHOIICHUSIMU HAJIOKEHUH U IBIDKCHUN.

JIBmkeHne IUIOCKOCTH BBOAMTCS KaK OTOOpaXKeHWE IUIOCKOCTH Ha ce0s, COXpaHSIoImee pacCTOsHHE MeXIy Todkamu. I[lpu
paccMOTPEHHHU BUJIOB JBIKEHHH OCHOBHOE BHHMAaHHE yJEISIETCS IOCTPOCHHIO 00pa3oB TOUYEK, NPSMBIX, OTPE3KOB, TPEYrOJLHUKOB
IIPU  OCEBOW M LEHTPAJIBHON CHMMETPHSX, NapauieIbHOM IepeHoce, MoBopoT. Ha addexTHrIX npuMepax IoOKa3bIBaeTCsl MPUMEHEHHE
JIBIDKEHUH TP PELICHUH F€OMETPUYECKUX 3a/1a4.

[ToHsATHE HAJIOXKEHUS OTHOCUTCS B JaHHOM KypCe K YHCIy OCHOBHBIX MOHATUH. [loKa3bIBaeTCs, YTO MOHATHS HAJIOKCHUS U JIBIOKCHUS
SIBIISTIOTCS SKBUBAJICHTHBIMH: JF000€ HAJOXKEHHUE SIBILSIETCS JIBIDKEHHEM IUIOCKOCTH M oOpaTHO. I3ydeHuWe nokasaTelbCTBa HE SIBISIETE
00s13aTeNILHBIM, OJJHAKO CIEAYET PAaCCMOTPETh CBSI3b NOHITHI HATOXKEHHS ¥ ABH)KCHHS.

00 akcuomax reomeTpnu (2 yaca) becena 06 akcmomax reoMeTpum.

Ocnosnas yejlb — naTb Ooiee FJIy6OKOC MPEACTABICHUE O CUCTEME aKCUOM IUTAHUMETPUU U aKCUOMATUICCKOM METOIC.

B aHHO# TeMe paccKa3bIBACTCs O PA3IMYHBIX CHCTEMaX aKCHOM F€OMETPUH, B YACTHOCTHU O PA3JIMYHBIX CIIOCO0AX BBEJCHHS MOHITHS
paBeHCTBa QUryp.

[oBTopenue. Pemenne 3anay (8 yacos)

OcnosHast yenw. [1I0BTOPUTH, 3aKPEMHUTH U 0000IIUTH OCHOBHBIE 3YH 32 OCHOBHYIO IIKOIY.

CoxparieHus:

WPJl — unauBuayagpHas paboTa y JOCKH.

NPK — unnuBHIyansHas paboTa mo KapTouKam.
OCP — o0yyaromiasi caMOCTOATENbHAs PadoTa.
TP — mpoBepouHast paboTa.

MJI — mMaTeMaTH4eCKU AUKTAHT.

T3 —TpeHnpoBOYHbBIE 3aaHUS

T - TECTOBast paborta.



Jlarta o Jara No Tema ypoka Bunb! yaeOHoi# Bust koHTpONIS TpebGoBaHMs K YPOBHIO
IUIaHy ¢axTu- ypoka JEATETbHOCTH MOATOTOBKH
qeckas obygaromuxcs (YY)
1. BBogHoe noBTopenue (2 4)
1 IToBTOpenune maTepuana 7-8 knacca WnpuBunyansHas 0J0) 3HaTh M NOHMMATh: PeryastuBHble: Boiaensaior
pabota TIOHATHS: MEJIFIaHa, OMCCEKTpIcCa, 1 OCO3HAIOT TO, YTO yXKE
2 [loBTOpeHue marepuana 7-8 knacca Pemenne 1P, UPK BBICOTA, TPEYI'OJIbHUKA, YCBOEHO U UTO €IlIe
MPUMEpPOB C napajuiesiorpamMm, Tparenus, poMo, MIPEJCTOUT y3HATh.
KOMMEHTHPOBaHU KBaJpar. IMo3naBarenbHbIe:
eM YmeTh: O0pabaTsIBalOT
BBINOJIHATH 3a/1a41 U3 pa3jesioB Kypca nH(opManuio 1 nepeaoT
VIII knacca, UCIOJIb3YS TEOPUIO: €€ YCTHBIM, IUCbMEHHBIM U
teopema [Tudaropa, cBoiicTBO cpenHen CHMBOJIBHBIM CITIOCOOaMHU
JIMHUH TPEYTOJIBHHUKA, (OpMYITBI TOJIJIESKUT YCBOCHHIO
BBIYHCIICHHS IUIOIIAHN TPEYTOJIbHAKA,; KommyHukatusubie: @opm
CBOMCTBa, MPHU3HAKHU MapajyieorpaMMa, | yIHPYIOT COOCTBEHHOE
pom0Oa, MPSIMOYTOIbHHKA. MHEHHE U MTO3HIHI0, 33/1a10T
BOIIPOCBHI, CITYIIAIOT
co0eceTHHKa.
2. I'nasa IX. Bekrtopsbl (8 1)
3 §1 IlonsaTue BexTOpa Pabora ¢ @0, NP 3HATH M MOHUMATH: PeryasitTuBHbIC:
ITonarue BekTopa. PaBeHCTBO BEKTOPOB. y4eOHHKOM MOHATHS BEKTOPA, HYJIEBOTO BEKTOPA, HccnenyroT cutyanum,
OTK/1agpIBaHUE BEKTOPA OT JaHHOHN TOUKH. JUIMHBI BEKTOPa, KOJTIMHEAPHBIX TpeOyroIue OLEHKH
n.76-78 BEKTOPOB, PABEHCTBA BEKTOPOB. JIeficTBUS B COOTBETCTBHUHU C
Ymers: [IOCTABJICHHOM 3a/1a4eil.
OTKJIaJIbIBaTh BEKTOP OT JAHHOH TOUKH. [o3naBaTenbHbIE:
YcraHaBIMBaAIOT aHAJIOTUU
JUTSl TIOHUMaHUS
3aKOHOMEPHOCTEH,
UCTIONIB3YIOT UX B PEIICHUN
3a1aq
KommyHukaTuBHble:OTcTa
HBAIOT CBOIO TOYKY 3pPEHUS,
MOJITBEPKIAIOT (pakTaMu
4 §2 CnoxeHue U BEIUNTaHHE BEKTOPOB CocraBieHune OCP, T3 3HATh M IOHUMATh: PeryasiTuBHbIe:
CyMMa IByX BEKTOPOB. 3aKOHBI CIIOKEHHS OTIOPHOTO - OTIepanny HaJ BEKTOPaMH B CaMoCTOSITeThHO
BekTopoB. [IpaBnio mapamienorpamma. KOHCIIEKTa reoMeTpuyecKoit popme (TpaBmiIo COCTaBJIAIOT JITOPUTM
1.79-80 TPeyroJibHUKA, TIPABHUIIO JIeSITENIbHOCTH TIPH PELICHUN
5 CyMMa HECKOJIBKHX BEKTOPOB. YuebHas @0 HnapauiesorpaMMa, paBuio yueOHOH 3a1aun
m. 81 MIpaKTHYeCKas MHOTOYTOJIbHHKA, PaBuiIo octpoeHnst | [o3naBareibHbie:
pabora Pa3sHOCTH BEKTOPOB M BEKTOPA, [Mpencrapmnsror
6 Brrunranue BekTopoB. 11.82 Pemenne nJp IOJIYy4Yaromerocs Ipyu YMHOXKCHUH nH(popManuio B pa3HbIX
HPHMEPOB C BEKTOpPa Ha YUCIIO); ¢dopmax (Tekct, rpaduka,
KOMMEHTHPOBaHHU - 3aKOHBI CJIOKEHHS BEKTOPOB, CHUMBOJIBI)
eM YMHO)KEHHUS BEKTOpa Ha YHUCIIO; KommyHukaTuBHble:CBoeB




7 §3 VYMHOXEeHHe BEKTOpa Ha YHUCIIO. CocraBienne OCP - hopmymy IS BEIYHCIICHUS CPEIHEH PEMEHHO OKa3bIBaIOT
[IpuMeHeHne BEKTOPOB K PEIICHUIO OTIOPHOTO JUHAN TPaTCIINH. HEOOXOTUMYIO
3a1a4. Y MHO)KEHIE BEKTOpa Ha YHCIIO 11.83 KOHCIICKTa Ymerh: B3aMMOIIOMOLb

8 Pewenne 3anay. WunuBuayanbHast HNPK - TIOJIL30BATHCS IIPaBUIAMU IIPU CBEPCTHHKAM.

pabota c MOCTPOCHUU CYMMBI, pa3HOCTH
CaMOOLIEHKOM BEKTOPOB; BEKTOPA, MOJIy4aroIIerocs npu
9 IIpumeHeHrEe BEKTOPOB K PELICHUIO 3a/1a4. Pemenue I1P YMHOXCHUU BEKTOpA HA YUCIIO;
.84 MPUMEPOB C - IPUMEHSTH BEKTOPHI K PEIICHUIO 3a/1a4;
KOMMCHTHUPOBaHH - HAXOJAUTh CPEIHIOIO JINHUIO
eM TPEYroJbHUKA;
10 Cpenasist TUHUS Tpanenuu. m.85 CocraBiieHue DO packiragbIBaTh BEKTOD.
OTIOPHOTO
KOHCIIEKTa
3. I'naBa X. Mertonx koopauHnar (10 u)

11 §1 KoopauHaThl BEKTOpa Pabota c P 3HATH M IOHUMATb: PeryasituBHbIe:
PasnoyxeHne BeKTOpa o ABYM Y4IeOHHKOM, - IEMMY U TEOpEMY O Pa3I0KCHIH HccrenyioT curyanum,
HEKOJUTHHEApHBIM BEKTOpaM. 11.86 COCTaBIICHHE BEKTOpa I10 IBYM HEKOJUITMHEAPHBIM TpeOyFoIIie OIICHKH

OTIOPHOTO BEKTOpaM; NIEHCTBUS B COOTBETCTBHH C
KOHCIICKTa - MOHATHE KOOPAWHAT BEKTOpa; MPaBWJIa | ITOCTABJICHHOU 3a1adcii

12 Koopaunatel BekTopa. .87 J0) JIECTBUI HaJl BEKTOPAMU C 3aJJaHHBIMU Ilo3naBareabHbIe:

13 §2 IlpocTeiimue 3a1a4 B KOOpAXHATAX VYueOHast T KOOpJAMHATAMH; Haxonsat B yqeOHMKaX, B T.4.
CBsi3bp MEX1y KOOPAUHATAMH BEKTOpa U MIpaKTUIECKast - IOHATHUE PaIuyC-BEKTOPA TOUYKH; ucnons3ys UKT,
KOOpJIMHATAMHM €T0 Havajia M KOHIA. .88 pabora - opMyIIBl KOOPJMHAT BEKTOPA YEPE3 JIOCTOBEPHYIO MH(POPMAILHIO,

14 [Ipocreiimume 3amaun B KOOpAUHATaX 1M.89 NunuBuayanpHas WP KOOPAVHATHI €ro KOHLIA U Ha4dana, HEOOXOANUMYIO JUIS PelleHHs

pabora ¢ KOOPJAWHAT CEPEANHBI OTPE3Ka, [THHBI 3amad
CaMOOIIEHKOM BEKTOpa M PACCTOSHUS MEXKIY IBYMS KommynukaTtuBHbie:[IprBo

15 §2 VpaBHEHUE OKPY>KHOCTH U MIPSIMON CocraBiieHue OCP, T3 TOYKaMu; JST apTyMEHTBI B [IOJIB3Y
YpaBHeHUE JIMHUU Ha MIJIOCKOCTH. OIIOPHOTO - YPaBHEHHUsI OKPYXKHOCTH H IIPSIMOI, CBOCH TOYKH 3PCHH,
YpaBHeHUEe OKpyXHOCTH. 11.90-92 KOHCIIEKTa 0Cell KOOp/IMHAT. TIOATBEPHKAAIOT €€ paKTaMu

16 VYpaBHeHUs OKpY>KHOCTU. Perienue 3aaad. Pemenne JP3 Ymersn:

TIPHMEPOB C - pacKJaabIBaTh BEKTOP IO JBYM
KOMMEHTHPOBAHH HEKOJUIMHEapHBIM BEKTOPaM;
eM - HaXOJIUTh KOOPJUHATHI BEKTOPA,
17 VpasHuenue npsiMoid. Pemenue 3anau Pemenue T - BBITNOJIHATH JACHCTBHSA Hajl BEKTOPaMH,
IPHMEPOB C 3a7aHHBIMH KOOPIHHATAMH;
KOMMEHTHPOBAHH - pemaTh NpoCTeHIre 3a1a491 B
eM KOOpJMHATaX U UCIIOJIb30BATh UX MPHU
18 Pemenne 3amau. 3SAUET Ne 1. WHauBHayanbHAS WJip perieHiy 6olee CI0XKHBIX 3a1a4;
pabota ¢ - 3allMCLIBATL YPABHEHMUS IPAMBIX 1
CaMOOIIEHKOM OKpY’XHOCTCH,

19 Pewenue 3anau. WNunuBuayansbHas HNPK HUCIO/Ib30BATD YPABHCHUA TIPH PCLICHIH

paGota ¢ sanad;




CaMOOIICHKOH - CTPOUTB OKPY’KHOCTH U TIPSMBIE,
20 Koumponvnas paboma Ne 1 no meme YuebHas OIIN 3a/1aHHbIE YPaBHEHUSMHU.
«Memoo koopounamy. MIpaKTHIECKast
pabota
. 'naBa XI. CooTHoIIEeHHsI ME:KAY CTOPOHAMM M YIJIaMH Tpeyrojibuuka. CkajisipHoe mpousBeaeHHe BeKTOpoB. (11 yacoB)
21 §1 Cunyc, KOCHHYC ¥ TAaHTEHC yTia Pabota c 3HaTh M NOHUMATh: PerynstuBHbIe:
CuHyc, KOCHHYC, TAHTCHC YIJIa, OCHOBHOE y4eOHHKOM - OHSTHS CHHYCa, KOCHHYyca 1 TaHreHca | OICHUBAIOT CTETICHb U
TPUTOHOMETPUYECKOE TOKAECTBO [ YTI0B 0T 0 0 710 180 0 ; CIIOCOOBI JOCTH)KEHHUS 1IETH
m. 93, 94 - OCHOBHO€ TPUI'OHOMETPHUIECKOE B y4€OHBIX CHTYaLAX,
22 ®opmynsl puBeaeHUs. DOPMYIIbI IS CocraBlieHue @O, CP TOXKIIECTBO; UCTIPABJISAIOT OIIMOKH C
BBIYHCIICHHUS KOOpAUHAT ToukK 11. 94, 95 OTIOPHOTO - (b OPMYJIBI IPHBEIEHHS,; MOMOIIBIO YUUTENS.
KOHCIEKTa - DOPMYTBI /175l BEIMHCIICHHS KOOD/NHAT KpHTqucm{ OLICHUBAIOT
23 §2 CooTHOLIEHUS MEXIY CTOPOHAMHU U Pabora c OCP TOYKH; COOTHOLICHUS MEXK/TY CTopoHamyu | NO/TY4CHHBIH OTBCT,
yIJIaMH TPEYTOJIbHHKA. y4eOHHKOM, W yramu OCYIIECTBIISIOT
TeopeMa 0 mIoLaIU TPEYTOJIBHUKOB. yaebHas TpeyTOIbHHKA: CaMOKOHTPOJIb, MIPOBEPSIS
Teopema cunycos 11.96, 97 MpaKkTUIECKast - TEOPEMY O IIOLIAIU TPEYTONbHHUKA, OTBET Ha COOTBETCTBUE
pabota B napax - TEOPEMBI CHHYCOB M KOCHHYCOB U YCTIOBHIO
24 Teopema xocurycos 11. 98 WnpuBunyanpHas nuap M3MepHUTEIIbHbIE Io3naBarenbHbie:
pabora ¢ palboThl, OCHOBAHHBIE HA O6pabarsiBaror
CaMOOEHKOH HCIIOIBb30BAaHNH STHX HH(OpMAIHIO U IIepeialoT ee
25 Pemenune TpeyromsHUKOB 1. 99 0J0) TEopeMm; YCTHBIM, TUCbMCHHBIM,
26 WzmepurensHble paboTs! 1. 100 VYueOHas T - OIIpe/IeNIeH e CKANAPHOTO rpaQuIeCKuM 1
npaKTHYeCKas MPOM3BEEHHS BEKTOPOB; CHUMBOJIBHBIM CIIOCOOaMH
pabora - YCJIOBUE IIEPIIEHIUKYJIIPHOCTU KommyHHKaTHBHBIe: [ Ipoek
27 §3. CkansipHOe IPOU3BEACHNE BEKTOPOB WNunuBuayanbpHas HNPK HEHYJICBBIX BEKTOPOB; TUPYIOT U YOPMHUPYIOT
Vron mexay Bekropamu. 11. 101 pabota ¢ - BEIPaXKEHUE CKAISPHOTO IPOM3BEICHUS y4ebHOE COTPY/IHITECTBO ©
CaMOOILIEHKOM B KOOpJMHATaX U €Tro CBOICTBA. YUHUTCICM 1 CBECPCTHHKAMH.
28 CkayisipHO€ TPOU3BEICHNE BEKTOPOB B WNunuBuayanbpHas 1P - METO/IbI pEIIeHHSI TPEYTOILHUKOB.
KOOpJuHATax u ero cBorcTra m.102, 103 pabota ¢ YMerb:
CaMOOLEHKOH - OOBSACHSTH, YTO TAKOE YTOJ MEXKIY
29 CaolicTBa CKaJsIpHOTO Npou3BeeHus 1. 104 VYueOHast AP3 BEKTOPaMH;
HpaKTHYecKast - IPUMEHSATD CKaJISIPHOE ITPOU3BECHHUE
pabora BEKTOPOB IIPU PEIICHUU
30 [TpumeHeHne cKansIpHOTO NPON3BEACHHS Pemmenne T T€OMETPUYECKHX 3a7ad.
BEKTOPOB K PEIICHHIO 33/1a4. MPUMEPOB C - CTPOUTD YTIIBI;
KOMMEHTHPOBaHU -IPUMEHSITh TPUTOHOMETPHUYECKUU
eM anmapar I[pW  peUIeHWH  3ajad,
31 Konmponvnas paboma Ne 2 no meme DI BBIUUCIIATH  KOOPAWHATHl TOYKH C
«Coomuoutenuss medxtcoy CmopoHamu u MOMOIIBIO CHHYCA, KOCHHYCa M TaHreHca
yenamu mpey2onbHUKay. yria;

-BBIYHUCIIATE IIOIA/Ab TPEYTOJIbHUKA T10
JIBYM CTOPOHAM H YTJIy MEX/ly HUMU;
- pemaTh TPEYroJIbHUKH.




5. T'naa XII. JIlinHA OKPYKHOCTH U ILIOINAAbL Kpyra (12 1)

32 §1. I[IpaBrbHBIE MHOTOYTOJIHHHUKH. CocraBieHne @0, T3 3HATH M MOHUMATH: PeryasTuBHsble: Paboras mo
[IpaBUIbHEII MHOTOYTOJBHHIK. OTIOPHOTO - OTIpeNieNIeHNe TIPaBIIILHOTO IUTaHy, CBEPSIOT CBOU
OKpyXHOCTB, OITUCAHHAs OKOJIO KOHCIIeKTa MHOTOYTOJIFHHKA; JEHCTBUSA C LIENbI0, BHOCAT
MIPaBUIFHOTO MHOTOYTOJIbHUKA - TEOPEMBI 00 OKPYKHOCTH, OTIHCAaHHOH KOPPEKTHPOBKH.

n. 105-107 OKOJIO IIPABMJILHOTO MHOTOYTOJIbHUKA, U | CaMOCTOSATEIBHO

33 @®opMyIbl 47151 BBIYUCIICHUS TUTOIIAIN Pabora c HPK OKpPY>KHOCTH, COCTaBJISIOT aJITOPUTM
MIPaBUJILHOTO MHOTOYTOJIbHHKA, €TI0 y4eOHUKOM BITMCAHHOW B NPaBUIILHBIN JeITeNIbHOCTH MIPH PEIICHUN
CTOPOHBI U paJiyca BIMCAaHHOW MHOTOYTOJIbHUK; yueOHO¥ 3a1a4u.
OKPYXHOCTH - (hOpMyJIBI JUTS BBIYHCIICHHS YTIJIa, IMo3naBaTebHbIE:

m. 108 IUIOIAAN U CTOPOHBI IPABUIBLHOTO YcTaHaBIMBAIOT aHAIOTHU

34 Pemenue 3a1a4y Ha BHIYMCIIEHUE TUIOIAIH, Pemenue 0 MHOTOYT'OJIbHUKA U pajuyca JU1sl IOHUMaHMst
CTOPOH IPAaBHJIbHOI'O MHOT'OYTOJIbHUKA U IIPUMEPOB C BIICAHHOM B HETO OKPYXXHOCTH; 3aKOHOMEPHOCTEH,
paauycoB BOUCAHHOM M ONTMCaHHOU KOMMEHTHPOBaHU - hOpMYJIBI NTHHBI OKPYXKHOCTH M TyTH HUCMOJNB3YIOT UX TIPU
OKpPY>KHOCTH. eM OKpPY>KHOCTH; pelIeHuN 3a1ay.

35 IMTocTpoenue NpaBUIbHBIX WHauBugyansHas Uap - (hopMymBI TUTOMAAN KpyTa U KpyroBoro | KommynukarusHbie:IIpoek
MHOT'OYTOJIbHUKOB 11.109 pabora ¢ CEKTODA, THPYIOT U (pOPMHPYIOT

CaMOOLIEHKOH yqe6H0e COTPYAHUYECTBO C

36 §2. JInvHa OKpYHOCTH U IJIOLIAAb Kpyra Pemenune Ymersn: YYHTEIEM U CBEPCTHUKAMHU.

JlnuHa OKpy*KHOCTH. 1. 110 TIPUMEPOB C - BBIYHCJIATH IUIOIAIU U CTOPOHBI DopMyIUPYIOT COOCTBEHHOE
KOMMEHTHPOBAHH MPaBHJIBHBIX MHOTOYTOJIEHUKOB, MHEHHE U MO3HIIHNIO, 3a/1al0T
eM panrycoB BIIMCAHHBIX U BOIIPOCHI, CIIyIIAIOT

37 [Tnomanp kpyra. [lnomans Kpyroporo VYuebHast OCP OIHUCAHHBIX OKPYKHOCTEH; cobeceIHNKa.
cexropa. . 111, 112 MIpaKTHYeCKas - CTPOUT NPABHIIEHBIC MHOTOYTOJIbHIKN

paboTa B mapax C TIOMOIIBIO IUPKYIISI U JINHCHK,
38 Perienue 3amay mo Teme riaaBsl «JlinHa VYuebnast HUPK - BBIMUCIIATE UTMHY OKPY?KHOCTH, JUIHHY
OKPY)KHOCTH U ITUTOMIAb KPyTay. TPaKTHYCCKAsT AYTH OKPYKHOCTH,
pa6ora - BEIYUCIIATH IUIOMIAIh KpyTa U
39 Pemenue 3anau VyebHas ®0 KpYroBoro cexropa.
MpaKTHIECKast
pabota
40 Pemenne 3amay. 3SAUET Ne 2. TP
41 Pemenue 3amay WnpuBunyanpHas JP3
pabota c
CaMOOLIEHKON
42 Pewenue 3agau YueOHas
MIpaKkTHYecKas
pabora
43 Konmponvhas paboma Ne3 no meme «/nuna DI
OKPYHCHOCIU U NIOWA0b KPY2a»
6. I'nasa XIII. IBuxenns (8 1)
44 §1 TloHsTHE NBHKEHUS Pabora ¢ T3 3HATH M MOHUMATH: PeryasituBubie: Uccnenyrot
Oto0OpaskeHre TUIOCKOCTH Ha ceOsl. Y4eOHUKOM - OTIpeJieJICHUEe JABUKEHUS U €T0 CUTYyalluu, Tpedyromue

TToustue nemxenusa. Ocesast 1

CBOMCTBA;

OILICHKH JIEVICTBUS B




[EHTpaIbHAsI CHMMETPHH.
m. 113-115

-IIPUMEPHI ABVDKCHUS: OCEBYIO U
HEeHTPaAITbHYIO0 CHMMETPHH,

COOTBETCTBHH C
TMOCTaBJICHHOM 3aaueii

45 §2 [NapannenbHBIH TEPEHOC U TOBOPOT Pabora ¢ OoCP napannelbHbIi NepeHoc U ToBopoT; | Ilo3HaBaTe/bHbIE:
[MapamrensHe1iA nepeHoc 1. 116 Y4IeOHHKOM, - IIpY ABYMKECHUH J1I00ast purypa Haxopar B yueOHMKAX, B T.4.
yueOHas IIEPEXOJIUT B PaBHYIO eil purypy; ucnonssys UKT,
MIpaKTHYeCKas - DKBUBAJICHTHOCTH MOHITHHI JIOCTOBEPHYIO HH(POPMAIIHIO,
paborta B napax HaJI0KCHUS U JIBH>KEHHUS HEOOXOIUMYIO JUIsl PeICHUS
46 IToBopor . 117 CP Ymers: 3a/1a4
47 Pemienue 3amau Pemenne UPK -OOBSICHSITD, 49T1o takoe | KoMMyHuUKaTHBHBIE!
IPUMEPOB ¢ oToOpakeHue MII0CKOCTH Ha celsi; [IpuBoOasT apryMeHTHI B
KOMMEHTUPOBAHU -cTpouTh 00pa3el (GUIyp TOpH | MOIB3Y CBOEH TOUKHU 3pEHHS,
eM CUMMETPHUIX, MapajIeIbHOM | HOATBEPXKIAIOT €€ (haKTaMH.
48 Pemenue 3anau WnpuBuayansHas JP3 MEPEHOCE U ITIOBOPOTE;
pabota ¢ - pemats 3aJadd C NPUMEHEHUEM
CaMOOIICHKOM JBUKCHUH.
49 Pemenne 3agau YyeOHas DO
MIpaKTHYeCKas
pabota
50 3ader 1o TemMe «JIBHKCHUSY. YyeOHas CP
3AYET Ne 3. MpaKkTUIECKast
pabota
51 Koumponvnas paboma Ne 4 no meme: oI
«/euoicenusny
7. I'nasa XIV. HayaJbHble cBe/leHHs1 M3 cTepeoMeTpui (8 yacoB)
52 §1 MHoOTOrpaHHUKH Pa6ora ¢ T3 3HATH M MOHUMATH: PeryasituBHbI€:
[Tpenmer crepeomeTpun yueOHHKOM -4TO U3y4YaeT CTEPEOMETPHUSI; Hccnenyrot curyanuy,
n. 118. MHuororpannuk. [Ipusma. -UMETh IIPEJICTABIIEHUE O TeJlaxX U TpeOyIoIHe OLIeHKU
IMapannenenumnen IMIOBEPXHOCTSIX B IIPOCTPAHCTBE; JICUCTBHSI B COOTBETCTBUH C
. 119-121 -3HaTh (POPMYIIBI TSI BBIYUCICHUSI MOCTaBJIEHHOM 3a7aueil.
53 O6bem Tema . 122 VYuebnast OCP TIoIa el MOBEPXHOCTEN U IMo3naBare/ibHbBIE:
HpaKTHYecKast 00BEMOB TeJl. YcTaHaBIMBaIOT aHAJIOTHN
pabora B mapax YmeTs: JUIS| TIOHNUMAaHUs
54 CaolicTBa IPSIMOYTOJILHOTO CocraBnenue nap BBIIIOJIHATE YEPTEKU 3aKOHOMEPHOCTEH,
napajiesenunena OIIOPHOT'O T€OMETPUYECKHUX TeJl. HCTIONB3YIOT UX B PEIICHUN
m 123 KOHCIICKTA, 3a7ad4.
55 IMupamupa n. 124 Pemenne HNPK KommyHukaTuBHbie:OTcTa
IIPUMEPOB C HBAIOT CBOIO TOYKY 3pCHUA,
KOMMEHTUPOBaHU NOATBEPKAAIOT PaKkTaMH.
eM
56 §2 Tena 1 NOBEPXHOCTH BpAILEHUS Pabora c 010)
Humuaap m. 125 y4eOHUKOM
57 Konyc m. 126 YuebHas OCP
MpaKTHYeCKas

pabora




58 Chepa m map m. 127 WunuBuayanpHast T3
pabora ¢
CaMOOLIEHKOH
59 3AYET Ne 4 JP3
8. O6 akcuomax reomerpuu (2 4)
60 00 akcuoMax IIAHUMETPUHU Pabota c 0J0) 3HaTh U NOHUMATD: PeryasruBnbie: Paboras o
y4eOHHKOM - aKCHOMaTHYECKO€E ITOCTPOECHHE IIaHY, CBEPSAIOT CBOU JACHCTBHS
61 006 akcnoMax IUTAHUMETPHH @0 TeOMETpUH; C LEIBIO, BHOCAT
- OCHOBHBIE aKCHOMBI €BKJIHIOBOM KOpPCKTHPOBKH.
CaMOCTOSITENBHO COCTABIISAIOT
reoMeTpun, reomerpun JlobaueBckoro. AITODHTM ACATETbHOCTH TIpH
pelieHny y4eOHOM 3agadn.
Io3HaBaTeibHbIE:
VcTaHaBIIMBaIOT aHAJIOTHH JUIA
ITIOHUMaHUA 3aKOHOMepHOCTeﬁ,
HCIOJIb3YIOT UX IPHU PELICHUU
3a1ad.
KommyHuKkaTuBHBIE!
DopMyIHPYIOT COOCTBEHHOE
MHEHHE W MMO3UIIHIO, 321aI0T
BOIIPOCHI, CITYLIAKOT
cobecemHuKa.
9. IloBTOpenne. Pemenue 3agay (6 1)
62 IToBTOpenue. Pemenue 3anau. Pemenne nap Ymers: PeryasituBHble:
MIPUMEPOB C - OTBEYaTh Ha BOIIPOCHI M0 M3Y4YeHHbIM B | OICHUBAIOT CTEIIEHb U
KOMMEHTHUPOBaHH TEYEHHUE rojja TeMaM; CHOCOOBI JOCTHKEHHUS IIETTH
eM - IPUMEHSTh BCE U3yUYCHHbBIE TEOPEMBI B Y4€OHBIX CUTYyalusIX,
63 [ToBTOpenue. Pemenue 3anay. NunuBuayanpHas JP3 [P pellIeHUH 3a/ady; WCTIPABIISIOT OIIUOKHU C
pabora ¢ - pemaTh TECTOBBIE 3a1aHUS 0A30BOTO MOMOIIBIO YIUTEIS.
CaMOOIIEHKOM YPOBHSI; Ilo3naBateabHbIE:
64 [TosTopenue. Pemenue 3aqa4. YyebHas T - pemaTth 3aJa9u MOBBIICHHOTO YpoBHA | CTPOST JIOTHYECKU
HpaKTHYecKast CJI0’KHOCTH. 000CHOBaHHOE
pabota paccyxeHne, BKIIoYaromiee
65 IloBTOpenue. Penrenue 3agau. HNPK YCTaHOBJICHHE IIPUIUHHO-
66 [ToBTOpenue. Penrenue 3agay. VYyeOuas CP CIIEZICTBEHHBIX CBS3EH.
HpaKTHYecKas KommyHnukatusnsble:Ocyii
pabora €CTBJISIIOT KOHTPOJIb,
67 IToBTOpenue. Pemenue 3agau. Pemenne HNPK KOPPEKIHIO, OLICHKY
TIPUMEPOB C COOCTBEHHBIX IeHCTBUH 1
KOMMEHTUPOBaHU AeHCTBHI MapTHEpPa.
eM
68 ITorTOpenue. Pemenue 3anay. J1P3




