


IHosicHuTeEALHAS 3aIIHCKA

Pabouas mporpamma mo MaTeMaTHKe COCTaBJICHA Ha OCHOBE (peiepalibHOTO KOMIIOHEHTA
rOCyIapCTBEHHOI'O CTaHAapTa OCHOBHOIO 00IIEro 00pa3oBaHus ¢ y4ETOM MPUMEPHOU
MPOrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHus MO MaTeMaTHUKE U Ha OCHOBE:

paboueii nmporpammel K yaeOHUKY JI.C. AtanacsHa u ap. ['eomerpus 7-9 kimaccei/Coct. B.O.
Byry3oB.- 2-e u3x., nopad.-M.: [Ipocsemenne,2017

Pabouast mporpaMma KOHKPETH3UPYET COJEPIKAHUE ITPEIMETHBIX TEM 00pa30BaTEILHOTO
CTaH/apTa M JaeT pacrpejielicHre yaeOHbIX 4acoB 110 pasjenam Kypca «I'eomerpust 9» (2 yaca B
Heneno, 34 Hemenb, Bcero-68 vacos).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

HporpaMMa obOecricunBaeT HAOCTUKCHUS CIICAYIOHIUX PE3YIIbTATOB OCBOCHU A 06p8.30BaTeJIBHOI>’I
nporpaMmbl OCHOBHOI'O 06]].[61"0 O6paSOBaHI/IH:

JIMYHOCTHBIE:

* (popMHpOBaHUE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U CLIOCOOHOCTH
00yJaroIMXCs K CAMOPA3BUTHIO M CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIUN K O0YUEHUIO U
MO3HAHUIO, BBIOOPY JallbHENIIEro 0Opa3oBaHus Ha 6a3e OPUEHTUPOBKHU B MUpe Ipodeccuil u
npodeccroHalbHBIX MPEANOYTEHUH, 0CO3HAHHOMY IIOCTPOSHHUIO MHIMBUTyaIbHON
00pa30BaTeNbHON TPACKTOPHH C YYETOM YCTOMYMBBIX 03HABATEIbHBIX HHTEPECOB;

* (popMupoBaHUE IETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY,

* (popmMupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH M OOIIIEHUN B COTPYAHUYECTBE CO
CBEpCTHMKAMM, CTapIIMMH U MIIAJIIUMH B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEI0BATEIIBCKOM, TBOPYECKOM U IPYTUX BUAAX NEATEIbHOCTH,

* YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOM U MHCbMEHHOM peyn,
MOHUMATh CMBICII IOCTABIICHHOM 3a/[auu, BEICTpanBaTh apryMEHTAIINIO, TPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI,

* KPUTUIHOCTH MBIIIJICHHS], YMEHUE PACIIO3HABATH JIOTUUYECKH HEKOPPEKTHBIC BHICKA3bIBAaHUS,
OTJINYATh THIOTE3Y OT (haKTa;

¢ KPCAaTUBHOCTH MBIIIJICHUA, MHUIIUATHUBY, HAXOJYHUBOCTh, AKTUBHOCTH IPpHU PCIICHUN
rCOMETPUYCCKUX 3a1a4,

* YMEHHUE KOHTPOJIUPOBATH MPOIIECC U PE3YIbTAT YICOHOU MAaTEMATHIECKOM JeITeIHbHOCTH;



* CIOCOOHOCTB K SMOILMOHAILHOMY BOCIPHUSITUIO MATEMATUUECKUX 00BEKTOB, 3aj1a4, peleHui,
pacCyKIeHUH;

MeTamnpeIMeTHbIE:
pEryliaTUBHbIC YHUBEPCAIIbHbIE yueOHbIE ACHCTBUS

* YMEHHE CAMOCTOSTENILHO IUIAHUPOBATh AIbTEPHATUBHBIC ITyTH JOCTHKEHUS LIeJIel, OCO3HAaHHO
BbIOMpaTh HanboJiee F3PPEeKTUBHBIE CIIOCOOBI peleH!s] Y4eOHbIX U MO3HABATENbHBIX 3a/ay;

* YMEHHUE OCYLIECTBIISITh KOHTPOJIb 110 PE3Yy/IbTAaTy U CIOCO0Y JEHCTBUS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHUS K BHOCHUTh HEOOXOIUMBIE KOPPEKTHUBHI,

* YMEHHE aJIEKBATHO OIICHUBATH TPABWILHOCTH WM OMIHOOYHOCTH BBITIOJHEHUS Y4eOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEICHNUS;

¢ IOHMMAHUC CYIIIHOCTHU aJITOPUTMHUYCCKHUX Hpe,Z[HI/ICB.HI/Iﬁ U YMCHHC HeﬁCTBOBaTB B
COOTBETCTBHU C NPCATIOKECHHBIM aJITOPUTMOM,

® YMEHHE CaMOCTOATEIbHO CTaBUTh LEJIH, BBI6I/IpaTL H CO3daBaTh aJITOPUTMBI JJIs1 PCIICHUS
y‘Ie6HHX MaTCMaTHYCCKHX HpO6J'IeM;

® YMCHUC IINIAHUPOBATH U OCYHICCTBIIATE ACATCIBHOCTD, HAIIPABJICHHYIO HA PCIICHUEC 3a1a4
MCCJICIOBATEIILCKOI'O XapaKTepa,

IMO3HAaBAaTCJIbHBIC YHUBCPCAJIbHBIC y‘—Ie6HLIe HGﬁCTBI/IﬂZ

* OCO3HAHHOE BJIAJICHUE JIOTUIECKUMHU JEHCTBUSIMH OTIPECIICHHsI TIOHSATHH, 00001IeHN S,
YCTaHOBJICHUS aHAIOTHH, KJIacCU(UKAIIMU HA OCHOBE CAMOCTOSITEIBHOIO BIOOpAa OCHOBAHUH 1
KpUTEPHUEB, YCTAHOBIICHUS POJOBHIOBBIX CBSI3EH;

® YMCHHUC YCTAaHABJIMUBATH IMPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTDH JIOTUYCCKOC PACCYIKICHUC,
YMO3aKJIKOUYCHUC (I/IHIIyKTI/IBHOe, ACAYKTUBHOC U 110 aHaHOFI/II/I) U BBIBOJIbI,

® YMEHHUE CO3/1aBaTh, IPUMEHATD U HpeO6pa3OBBIBaTL 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA,
MOZACIIN U CXEMbI IJI pCIICHUA y‘Ie6HBIX U IMO3HAaBaATEJIbHBIX 3a4a4,

* popmMupoBaHue U pa3BUTHE Y4eOHOM U OOIIENOJIb30BaTEIbCKON KOMIIETEHTHOCTH B 001acTH
UCII0JIb30BAHUS HHPOPMAITHOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruil (MKT-koMIeTeHTHOCTH);

* (popMupoBaHue epBOHAYAIBHBIX IIPEACTABICHUH 00 UAEAX U O METOAAX MaTEMATUKU KaK
YHHUBEPCAJIHLHOM S3bIKE HAYKU U TEXHUKH, CPEJCTBE MOJAECITUPOBAHNUS SBJICHUI U MTPOLIECCOB,;

* YMEHHE BUAETh MaTEMaTHUECKYIO 3ajauy B KOHTEKCTE IPOOIEMHOM CUTYallul B IPYTUX
JUCLUHUILINHAX, B OKPYXKAIOWEH KU3HH,



* YMEHHE HAXOUTh B PA3JINYHBIX UICTOUHUKAX HHPOPMAIIHNIO, HEOOXOJUMYIO JIIsl pEIICHUS
MaTeMaTHYECKUX POOJIeM, U MPEICTABIATH €€ B MOHATHON (opMe; MPUHUMATh PELICHHE B
YCJOBHAX HEMOJHON M U30BITOUHON, TOYHOM U BEPOSITHOCTHON MH(pOpMAaLINY,

* yMEHHE TIOHUMATh U MCII0JIb30BaTh MATEMAaTHUYECKUE CPEICTBA HATTIAAHOCTH (PUCYHKH,
YEPTEIKHU, CXEMBI | JIP.) I WILIFOCTPAIIMH, HHTEPIPETALIMH, apI'yMEHTALHH;

* YMEHHUE BBIJJBUTATh TUIIOTE3bI IIPU PELICHUN Y4€OHBIX 33aa4 U IOHMMATh HEOOXOJUMOCTh UX
MIPOBEPKHY;

® YMCHUC MMPUMCHATb NHAYKTUBHBIC U NCTYKTUBHBIC CHoCOObI paCCYX(HCHHﬁ, BUJCTH PA3JIMYHBIC
CTpaTeruu peuICHUs 3aaa4,

KOMMYHHUKATHBHBIC YHUBEpCAIbHbIC YIeOHBIC ICHCTBHS:

° YMCHI/IC OpFaHI/I?)OBBIBaTB y‘IeGHOG COprIIHI/ILIeCTBO 58 COBMeCTHYIO OCATCIIBHOCTD C y‘-II/ITeJ'IeM
Y CBEPCTHUKAMU: OTIPEICIIATH LM, PACIPEaensaTh PYHKIIMHU U POJIM YIaCTHUKOB, 00IIHe
CrI0co0ObI pabOTHI,

® YMEHHUE pa6OTaTB B I'pYIIIC. HAXOUTh 06mee PCIICHUC U paspClIaTb KOH(bJ'II/IKTBI Ha OCHOBC
COTJIaCOBAHMS TTO3UIUI U y4ye€Ta HHTCPECOB,

* cIylIaTh MapTHEPA;

* popmyIHpoBaTh, apryMEHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE,;

NnpeaAMeTHbIE:

IIpeaMeTHBIM pe3yabTaTOM H3y4YeHHs Kypca sBjsiercs ¢(pOPpMHPOBAHHOCTD CJIEAYIOIIMX
YMEHMIA:

°® [10JIb30BATHCA T'€OMETPUUCCKUM SI3bIKOM JI OIIMCAHMA INPEIMETOB OKPYKarOIIETO0 MUPA,

* pacrio3HaBaTh FreOMETpUUECKHE (PUTYPBI, pa3inyaTh UX B3aMMHOE PacIoJIOKEHHE,;

* 1300pakaTh reoMeTpUdIecKre (QUTYPHI; BBITIOIHITH YEPTEKH 110 YCIOBHIO 33/1a4H;
OCYIIECTBIIATH MpeoOpazoBanus Guryp;



* pacro3HaBaTh Ha YepTEeKax, MOJIEIAX U B OKpY’Karolield 00CTaHOBKE OCHOBHBIC
IPOCTPAaHCTBEHHbBIE Tea, H300paXxaTh Ux;

*B HpOCTGﬁHIHX ClIydyasX CTPOUTH CCUCHHU U PA3BEPTKU IIPOCTPAHCTBCHHBIX TECJI,

* IPOBOJUTH ONEPALIH HAJl BEKTOPAMH, BEIYUCIIAT JUIMHY U KOOPAWHATHI BEKTOPA, YTOJl MEXKIY
BEKTOPAMH;

* BBIUUCIISTHh 3HAUYCHHSI TEOMETPUYUECKUX BETMYMH(JUIMH, YIIIOB, IUIOMIAIEH, 00bEMOB); B TOM
yucie: i yriaoB ot 0 go 180° onpenenars 3Ha4eHUS] TPUTOHOMETPHUYECKUX (DYHKIUH 110
3aJJaHHBIM 3HAYCHUSIM YTJIOB; HAXOAUTh 3HAYCHUSI TPUTOHOMETPUYECKUX (DYHKIIMNA MO 3HAYECHUIO
OJTHOHM M3 HMX, HAXOJAUTh CTOPOHBI, YIJIbI M BBIUUCIIATH IUIOLIAIU TPEYTOJIbHUKOB, JUTHHBI
JIOMaHBIX, YT OKPYKHOCTH, IJIOIIa/Ieif OCHOBHBIX T€OMETPUUYECKUX (pUryp u ¢puryp,
COCTaBJICHHBIX U3 HUX;

* pematb reoOMeTpHYECKre 3a1aui, OMUPAsiCh Ha U3y4YEeHHbIE CBOWCTBA (DUTYp U OTHOIICHHIA

MeX1y HUMH, IPUMEHSIS TOTIOJTHUTENbHbIE TOCTPOEHNS, alreOpandyeckuii u
TPUTOHOMETPUYECKUH anmapar, IpaBujia CHMMETPUH;

¢ IPOBOJAUTH JOKA3aTCIIbHLIC PACCYKACHUS ITPHU PCHICHUHN 3a/la4, UCIIOJIb3Yys U3BECCTHBIC
TCOPCMBI, 06Hapy>1<HBa;1 BO3MOJXHOCTH I UX HUCIIOJIB30BAHUS,

¢ p€uiaTb HpOCTeI‘/JIH_II/IC IIaHUMETPUYCCKUC 3a1a491 B IIPOCTPAHCTBC.

Hcnoab3oBaTh NpuoOpPeTEeHHbIE 3HAHUS M YMEHHUS B IPAKTHYECKOM 1eATeIbHOCTHH
MOBCEAHEBHOM KU3HU /LIS

¢ onrcaHus pCajibHbIX CI/ITyaIlI/Iﬁ Ha A3BIKE TCOMETPUH,

* pacyeToB, BKJIIOYAIOIINX NMPOCTEHIIINE TPUTOHOMETpUYECKHE (POPMYJIHI;



® pCUICHU TCOMETPHUUCCKHUX 3aa4 C UCII0JIb30BAHUECM TPUTOHOMETPHUH,

* pelIeHusl MPaKTUYECKUX 3a/1a4, CBA3aHHBIX C HAX0XK/IEHUEM IT'eOMETPUYECKIX BEIHMUNH
(MCTONB3ysl TP HEOOXOAUMOCTH CIIPABOYHUKHU U TEXHUYECKHE CPE/ICTRA);

* MOCTPOCHUH C MOMOIIBI0 TEOMETPHUYCCKUX HHCTPYMEHTOB (JIMHEHKA, YrOJbHUK, IUPKYJIb,

TPaHCIIOPTHP).
COJEP)KAHUE YYEBHOTI' O ITPE/IMETA
No aa KonuuectBo | KOHTpONBHBIX
4acoB pabot
1 BBonHoe nmoBTOpeHue 2
2 BexTopsl 8 1
3 Metoxa koopauHAT 10 1
4 COOTHOIICHHS MKy CTOPOHAMH U YTIIaMHU 11 1
TpeyroiapHuka. CKaIsipHOE MPON3BEJICHUE BEKTOPOB
3) JlnHa OKpY)KHOCTH M IJIOIAb Kpyra. 12 1
6 JIBrokeHusI. 8 1
7 Hauanbnsie cBenenus u3 crepeomerpun.06 10
aKCHOMaXx TJIAHUMETPUU
6 | I[loBropenue. Pemenue 3anau 7
UTOTO 68 5

CTPYKTYPA KYPCA

1. BBogHoe nmoBTOpEHMe. 2 yaca.
[ToBTOpEeHue Kypca 7-8 Ki1accos.
3HaTh U MOHUMATD !

MOHSTUSA: Me/InaHa, OMCCEKTPHUCA, BBICOTA, TPEYTOJbHUKA, MapauiesiorpaMMm, Tpamnenus, poMo,
KBajpar.

YMerh:



BBITIOJIHATH 3371241 U3 pasznenoB kypca VI knacca, ucnons3ys Teoputo: Teopema Iudaropa,
CBOWCTBO CpeHEH JIMHUU TPEYTOJIbHUKA, (OPMYJIbI BHIYUCICHHUS IUIONIAAU TPEYTOJIbHUKA;
CBOMCTBA, MPU3HAKH MapajieiorpaMMa, poMoa, NpsIMOYToJIbHUKA.

YV
KomMmMyHukaTuBHbIE!

YuuThIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPIMHALUH PA3JINYHBIX IO3ULIUN B
COTPYHMYECTBE; KOHTPOIUPOBATH ICUCTBUS ApTHEPA.

PeryasituBHbIie:

BHocHTh HEOOXOMMBIE KOPPEKTUBHI B JCWCTBHUE MTOCIIE €T0 3aBEPIICHHS HAa OCHOBE yu&Ta
XapakTepa CIeIaHHbIX OINOO0K; pa3iudarh CIIOCO0 U Pe3yabTaT ICHCTBUS.

Ilo3HaBaTeabHBIE:

OpueHTHpOoBaTHCS Ha pa3HOOOpa3ue crnoco0oB pemleHus 3a1a4. CTpouTh peueBoe
BbICKa3bIBaHUE B YCTHOW U MUCbMEHHON (opme.

2. Bextopsbl. 8 yacos.

ITonsaTne BekTopa. PaBeHCTBO BEKTOPOB. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOPA HA YUCIIO.

He.m;: Y4UTb 06yan0mecsl BBIIIOJIHATH I[Cf/'ICTBI/Iﬂ HaJ BEKTOpaMU KaK HallpaBJICHHBIMHA
OTpE3KaMH.

3HATH M MOHUMATD:

- IOHSITHS BEKTOPA, HYJIEBOTO BEKTOPA, IJIMHBI BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PABEHCTBA
BEKTOPOB;

- OTIepaIK HAJl BEKTOPAMH B reoMeTpHuecKoil popme (IpaBHIoO TPEYroJbHHUKA, TIPABHIIO
napajuiesiorpaMma, paBujiIo MHOTOYTOJIbHUKA, TPABUIIO TIOCTPOSHUSI Pa3HOCTH BEKTOPOB U
BEKTOPA, MOJYJAOIIErOCs MPH YMHOKEHHUH BEKTOPA Ha YHCIIO); 3aKOHBI CIIOKEHHSI BEKTOPOB,
YMHO>KEHUSI BEKTOPA Ha YUCJIO;

- opMyITy TSI BBIYUCIICHUST CPETHEH JIMHUU TPaTICIIH.
YMmerh:
- OTKJIaJIbIBATh BEKTOP OT JJAHHOM TOYKH;

- TI0JIb30BAThCS MPABWIAMM IIPU ITIOCTPOECHUN CYMMBI, Pa3HOCTU BEKTOPOB; BEKTOPA,



IIOJIy4aIOUIErocsl IpU YMHOXEHUH BEKTOpA Ha YKCJIO;
- IPUMEHSATHh BEKTOPBI K PELICHUIO 3a/1a4;

- HAaXOAUTh CPEIHIOI0 JIMHUIO TPCYTrOJIbHUKA,

Bekrtop onpezaensieTcs kak HampaBJICHHBIA OTPE30K U ACHCTBHS HAJl BEKTOpaMU BBOJSITCS TaK,
KaK 3TO MPUHATO B PU3MKE, T. €. KaK ACHCTBUS ¢ HAaNpaBJIE€HHBIMU oTpe3kamMu. OCHOBHOE
BHUMAHHE OOJIKHO OBITH YACICHO BI)Ipa6OTKC YMeHI/Iﬁ BBIITIOJIHATD OIICpallviv HaJl BEKTOpaMU
(cxy1agpIBaTh BEKTOPHI IO MPpaBUJIaM TPEYTOJIbHHUKA U MapajljieiorpaMmma, CTPOUTh BEKTOD,
PaBHBIN PaA3HOCTH JIBYX JIaHHBIX BEKTOPOB, a TAKXKE BEKTOP, PABHBIN IIPOU3BEACHUIO TAHHOTO
BEKTOpa Ha JIJAHHOE YHCJIO).

YV
KomMMmyHnkaTuBHbBIE:

KonTponuposars nefictBust naptuépa. JloroBapuBaThCsi U MPUXOAUTH K 00ILEMY PELICHUIO B
COBMECTHOM JCSITEIILHOCTH, B TOM YHCJIE B CUTYallMd CTOJIKHOBEHUS HHTEPECOB.

PeryasituBHbIe:

Paznuuats cioco6 u pesynbrar aeictBus. OneHuBaTh NPABUILHOCTD BBITIOJHEHUS IEHCTBHS HA
YPOBHE aJIEKBATHOM PETPOCIIEKTUBHON OLICHKH.

Ilo3HaBaTeJIbHBIE:

Braanets O6I.I.II/IM HpI/IéMOM peuiCHus 3a1a4. Hcnonp30BaTh NOUCK HCO6XO,HHMOI>'I I/IH(I)OpMaI_[I/II/I
JUIS BBITIOJIHEHMS 3aJaHUM C HCIIOJIh30BaHUEM yqe6H0171 JINTCPATYPhI

3. Metoa koopaunart. 10 yacos.

Pa3noxenne BekTOpa o IByM HEKOJUIMHEApHbIM BekTopaM. Koopannater Bekropa. IIpocreii-
1IMe 33J1a4¥ B KOOpJAMHATaX. Y paBHEHHs OKPYKHOCTHU U NpsAMOM. [IpuMeHeHne BEKTOpoB
KOOPJMHAT MPY PEIICHUH 3a1a4.

Hean:

IMO3HAKOMMUTD € UCIIOJIb30BAHUEM BCKTOPOB U MCTOJa KOOPJAUHAT MPpU PCHICHUA
reoOMCTPHUYCCKUX 3a/lav, YIUThb IIPUMCHATH BCKTOPBI K PCIICHUIO 3a/1a4



3HaTh U MOHUMATD.

- IIOHSTHE KOOPAMHAT BEKTOPA,;

- JIEMMY ¥ TEOPEMY O Pa3JIOKCHUHU BEKTOPA 10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM,
- TIpaBWJIa JCHCTBUIA HAJl BEKTOPAMU C 33JJaHHBIMU KOOPIMHATAMHU;

- TIOHSITHE PAUYC-BEKTOPA TOUKH;

- opMyJIbI KOOPJIMHAT BEKTOPA YePe3 KOOPIAUHATHI €T0 KOHIIA ¥ Hadajia, KOOPIUHAT CEPEINHbI
OTpE3Ka, JJIMHBI BEKTOPA U PACCTOSHUS MEXKIY ABYMSI TOUKAMH;

- YPaBHEHUA OKPYKHOCTH U NPSIMOM, OCEH KOOpPAUHAT.

Ymers:

- pacKJIaAbpIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- HAXOAUTh KOOPJIMHATHI BEKTOPA,

- BBINOJIHATH JEHCTBUS HAJl BEKTOPAMH, 33JJaHHBIMU KOOPJIMHATAMU;

- pemaTh nmpocTeiire 3ajau B KOOpAMHATaX U UCIIOJIb30BaTh UX MPHU pPelIeHuH 0oee
CJIOKHBIX 33/1a4;

- 3aIlIUChIBAThH ypaBHeHI/ISI prIMI)IX nu OKPY)KHOCTCﬁ, HUCIIOJIB30BATH ypaBHeHI/ISI HpI/I peHICHI/II/I
3aj1ad;

- CTPOUTD OKPYXKHOCTHU U MPAMBIC, 3a/IaHHBIC YPABHCHUSIMU.

Ha npumMepax mokasbIBaeTcsi, Kak BEKTOPbI MOTYT IPUMEHSTHCS K PEIICHUIO T€OMETPUUECKUX
3agad. JlemoHcTpupyercs 3PeKTUBHOCTh MpUMEHEHHs GOPMYI ISl KOOPAMHAT CEPEIHBI
OTpE3Ka, PACCTOSIHUS MEK/TY IBYMsI TOUKAMHU, YPAaBHEHUH OKPY)KHOCTH U MPSIMON B KOHKPETHBIX
reOMETPHUECKUX 3aj[a4ax, TeM CaMbIM JIA€TCs MPECTABICHUE 00 H3YUCHHH FEOMETPUICCKUX
(GuUryp ¢ TOMOIIBIO METOIOB aJITeOPHI.

YYA
KoMMyHuKaTUBHBIE!

YuuThIBaTh pa3iMuHble MHEHUS U CTPEMUTHCA K KOOPIMHAIMN PA3JIMYHBIX TO3HUIINI B
COTPYJHUYECTBE.

KoHTtposnmpoBaTs neiCcTBUSA apTHEDA.



PeryasituBHbIe:

Y4uTHIBAaTh MPABUIIO B IJIAHUPOBAHUH U KOHTPOJIE Crioco0a pernieHrs. BHOCUTh He0OX01uMbIe
KOPPEKTHBBI B JICHCTBHE TIOCIIC €0 3aBEPIICHUS Ha OCHOBE YU€Ta XapakTepa CIeIaHHbIX
ourmooK.

Ilo3HaBaTeIbHBIE:

Brnanets 061muM npuémom pemienus 3aiad. [IpoBoauTs cpaBHEHUE, cepHalLUIo U
KJIacCU(UKAIHIIO 110 33JaHHBIM KPUTEPHSIM.

4. CooTHOLIEHHS MeK1Y CTOPOHAMH M YIJIaMH TpeyroJbHuka. 11 yacos.

CKaH}IpHOG IMPOU3BCIACHUC BCKTOPOB. CI/IHYC, KOCHUHYC U TAHT'CHC YTJIA. TeOpeMLI CHUHYCOB U
KOCHUHYCOB. Pemienue TPCYTOJIbHUKOB. CKaHprHOC IMMPOU3BCACHUC BCKTOPOB U €TI0 IIPUMCHCHUC B
IrCOMCTPHUUCCKUX 3aJlavdaXx.

eab: MO3HAKOMUTH YUAITUXCS C OCHOBHBIMH QJITOPUTMAaMHU PELIEHUs TPOU3BOJIBHBIX
TPEYrOJILHUKOB.

3HATHL M MOHUMATD '

- OHSITUS CUHYCA, KOCHHYCA M TaHTeHca uist yriioB ot 0 1o 180 ;

- OCHOBHOE TPUTOHOMETPUUYECKOE TOKICCTBO;

- (hopmysBl IpUBECHNS,

- (hopMyIIBI IJIs1 BEIYMCIICHHUS KOOPAMHAT TOYKH; COOTHOLICHHUS MEX/Ty CTOPOHAMH H YTIIaMH
TpeyroJbHUKA!

- TeOpeMy O TUIOLIA 1 TPEYroNbHUKA,

- TEOPEMBI CHHYCOB M KOCHHYCOB M H3MEPHUTEIIbHBIC pa00Thl, OCHOBAHHBIC HA UCIIOJIb30BAHUHU
3THX TEOPEM,

- OIIPEACIICHUE CKAJIAPHOTO IPOU3BEACHHUA BEKTOPOB;
- YCJIOBHUE NECPIECHAUKYISAPHOCTU HEHYJICBBIX BEKTOPOB;
- BBIPAKCHUC CKAJIIPHOT'O IMTPONU3BCACHUA B KOOPpANHATAX U €TI0 CBOICTBA.

- MCTOAbI pCLICHUA TPCYTI'OJIbHUKOB.



YMmeTh:

- OOBSICHSTD, YTO TAKOE YroJl MEXAYy BEKTOpaMHu,;

- IPUMEHSATH CKaJISPHOE MPOU3BEICHUE BEKTOPOB MPH PEIICHUH T€OMETPUUECKUX 3a]1a4.
- CTPOUTH YTJIHI,

- IPUMEHATh TPUTOHOMETPHUUYECKHI anmapar Ipy pelIeHNH 3a/1a4, BBIYNCISATH KOOPIUHATHI
TOYKH C

IIOMOUIBIO CHHYCA, KOCMHYCa M TAHI'€HCA YIJIa;
- BBIYMCIIATH IJIOA/b TPEYTOJIBHUKA 110 IBYM CTOPOHAM U YIUIy MEXIY HUMH,

- pelaTth TPEYrOJbHUKU.

Cunyc u kocunyc Jroooro yria ot 0 o 180 BBOJISITCS C IIOMOIIBIO €AMHUYHOMN
MOJIYOKPY)KHOCTH, JIOKa3bIBAIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB U BBIBOJUTCS €IIIe OTHA
dbopMyIta mIoIIa M TPEyroabHuKa (M0JOBHHA IPOU3BEACHHUS IBYX CTOPOH HA CHHYC YIJla MEKIY
HUMH). DTOT anmapar MPUMEHSIETCS K PEIIEHUIO TPEYTOIbHUKOB. CKaIIpHOE MPOU3BEICHUE
BEKTOPOB BBOJMTCSA Kak B ¢usnke (MPOU3BEICHHE ITMH BEKTOPOB Ha KOCHHYC YIJ1a MEKIY
HUMH). PaccMaTpUBaIOTCS CBOMCTBA CKAISIPHOTO MPOM3BEICHHS U €r0 MPUMEHEHHE TTPU
pEIIeHNN TeoMeTpUIeCKUX 3a/1a4. OCHOBHOE BHUMAaHUE CIICAYET YIACIUTh BEIPA0OTKE MPOUHBIX
HABBIKOB B IIPUMEHEHUH TPUTOHOMETPUYECKOTO ammapara Mpy pelieHHH TeOMETPUISCKUX
3a/1ad.

YV
KomMmyHukaTnBHbIC:

Y4uTheIBaTh Pa3HbIC MHCHHA U CTPEMUTLCA K KOOPpAUHAIIUKU PA3JIAYHBIX MO3UILINI B
COTPYAHHNYCCTBC.

PeryasituBHbI€:

BHocuTh HE06X01MMbIE KOPPEKTUBBI B ICHCTBHUE MOCIIE €r0 3aBEPIICHUs Ha OCHOBE yuéTa
XapakTepa cJeJIaHHbIX OIINOOK.

Ilo3HaBaTebHBIE:

Bnangets 06muM npuémom perrenus 3aaad. OpueHTUPOBATHCS Ha pa3HOOOpa3ue croco0oB
pelieHus 3a1ad.



5. JIIMHA OKPY:KHOCTH M IUIOIAAb Kpyra. 12 yacos.

[TpaBusbHBIE MHOTOYTOJTBHUKH. OKPY>KHOCTH, ONTMCaHHASI OKOJIO MPaBUILHOTO MHOTOYTOJIbHUKA
W BIMcaHHas B Hero. [locTpoenne nmpaBuiIbHBIX MHOTOYTOJIBHUKOB. JIJTMHA OKPY>KHOCTH.
[Tmomane kpyra.

Heab: pacumpuTh U CUCTEMATU3UPOBATH 3HAHUS YUALIUXCSI 00 OKPYKHOCTSIX U
MHOT'OYT OJIbHHUKAX.

3HATH U IOHNMATD

- OIIpEJIEJIEHNE TPABUIIBHOTO MHOTOYT'OJIbHUKA;

- TEOpEMBI 00 OKPY>KHOCTH, ONTMCAHHOM OKOJIO IPAaBUIBHOTO MHOTOYTOJIbHUKA, U OKPYXHOCTH,
BIIMCaHHOH B MPaBUJIbHBII MHOTOYTOJIbHUK,;

- popMyIbI 71 BBIYUCIEHUS YIia, IO U CTOPOHBI IPAaBUILHOTO MHOTOYTOJIbHUKA U
paauyca BIMCAaHHON B HETO OKPYXHOCTH;

- GopMyIBI JJTMHBI OKPYKHOCTH U AYTU OKPYKHOCTH,;

- opMyIbI TUIONIAAM Kpyra U KpyroBOTO CEKTOpa,

Ymersn:

- BBIYUCIIATH IJIOMIAIM ¥ CTOPOHBI IIPAaBUIIBHBIX MHOTOYT'OJIbHUKOB, PaMyCOB BIIMCAHHBIX U
OIMCAaHHBIX OKPYKHOCTEN;

- CTPOUTH IIPaBUJIbHBIE MHOTOYTOJIBHUKH C IIOMOLIBIO LUPKYJIA U JINHEUKY,

- BBIYUCIIATD JUIMHY OKPYKHOCTH, IJIUHY AYTH OKPYXHOCTH;

- BBIUMCJEATH IJIOIIAaAb Kpyra U KpyroBoro CEKropa.

B Hauane Tembl 1aercs onpeneaeHue NpaBUiIbHOTO MHOTOYTOJIBHUKA U PACCMATPUBAKOTCS
TEOPEMBI 00 OKPYKHOCTSIX, ONMCAHHONW OKOJIO MPaBUILHOIO MHOTOYTOJIbHUKA M BIMCAHHOM B
Hero. Heo0xoanMo paccMOTpeTh MOHATHUS [UTMHBI OKPY)KHOCTH U TIJIOIMIAIN Kpyra U (hOpMyITbI
JUIsl UX BeIYMciIeHns. C MOMOIIbIO ONMCAaHHOM OKPY>KHOCTH PELIAOTCS 3a7au O MIOCTPOEHUH
MPAaBUIHLHOTO IECTUYTOJIbHUKA U MTPABWIBHOTO 2 N -YTOJIbHUKA, €CIIH JIaH MPaBUIILHBIHN N-
yroapHUK. @opMmysisl, BeIpaXarolye CTOPOHY ITPAaBUIBHOIO MHOTOYTOJIbHUKA U PaIUyC
BIIMCAaHHOW B HETO OKPYKHOCTH 4€pe3 paauyC ONMCAHHOU OKPYKHOCTH, UCIIOJIb3YIOTCS IIPU



BBIBOJIE (POPMYJI JUTMHBI OKPY)KHOCTH U TUIOLIAAM Kpyra. BeIBoJ onupaeTcss Ha UHTYUTUBHOE
IIPEICTABJICHUE O IIpeeIIe. IPU HEOTPAaHUYCHHOM YBEIIMYEHUH YHCIIa CTOPOH IPABUIIBHOTO
MHOI'OYT'OJIbHUKA, BIIMCAHHOTO B OKPYKHOCTB, €r0 IEPUMETP CTPEMUTCS K JUTUHE YTOU
OKPYKHOCTH, a IUIOIIAJb - K IIOIIAAN KPYyra, OrpaHUuYeHHOI0 OKPYKHOCTBIO.

YYJ
KomMMmyHnKkaTuBHbBIE:
KoHTponmpoBaTe AeiicTBUS TapTHEDA.
PeryasituBHbIie:
Y4YuTHIBaTh NPAaBUJIO B INIAHUPOBAHUHU U KOHTPOJIE CIIOCO0A PEIICHUSI.
Ilo3HaBaTe/IbHBIE!

Brnaners o6uum npuémom perierus 3agad. CTpouTh pedeBoe BhICKAa3bIBaHUE B YCTHOH U
MUCbMEHHOM (opme.

6. /IBm:keHus. 8 yacos.

Otobpaxenue miockocT Ha ceds. [lonstue nBmxkeHus. OceBas v IEHTpaIbHAs CHMMETPHH.
[TapannensHbiit nepenoc. [ToBopoT. Hanoxxenus u 1BH>KEHUS.

Hean:

MMO3HAKOMMTh yUYaIIUXCA C MIOHATHUEM JIBUKEHHUS U €r0 CBOMCTBAMM, C OCHOBHBIMU BUAAMU
IBUYKEHUH, CO B3aUMOOTHOIIEHUAMHU HAJIOKEHUN U JIBUYKEHUM.

3HaTh U IOHUMATD.

- OIIpe/ICIICHNE JBM)KCHHUS U €r0 CBOMCTBA,;

-IPUMEPBI ABMXKCHHUS: OCEBYIO U IIEHTPATbHYIO CAMMETPHH, MapaUICIbHBIA IEPEHOC U TOBOPOT;
- TIpY JIBIDKEHUH JTI00ast purypa mnepexoauT B paBHYIO €il Gurypy;

- SKBUBAJIEHTHOCTH MTOHSATHUH HAJOXXEHHUS U JBIDKCHUS

YMmeTh:

- 00BSICHATH, YTO TAKOE OTOOPAXKECHHE IIIOCKOCTH Ha ce0s;

- CTPOUTH 00pa3bl GUTYp MPH CUMMETPUSX, apaUIeILHOM IEepEeHOCEe U TOBOPOTE;



- peuiaTth 3aJia4u C MIPpUMCHCHUCM ,ZLBPI)I(QHI/Iﬁ.

JIBuKeHue MI0CKOCTH BBOJUTCS KaK OTOOpa)KeHHUE IMIIOCKOCTH Ha ce0sl, COXpaHSIoIee
paccrosiHue Mex 1y Toukamu. [Ipu paccMoTpeHnr BUOB JIBH)KEHUH OCHOBHOE BHUMAaHUE
yaemnsieTcsl IOCTPOSHUI0 00pa30B TOYEK, MPSMBIX, OTPE3IKOB, TPEYrOJIbHUKOB ITPU OCEBON U
LEHTPaIbHOU CUMMETPUSX, MapalljieIbHOM epeHoce, noBoporte. Ha apdexTHnix mpumepax
MMOKA3bIBACTCS IPUMEHEHUE ABMKEHUH TIPH PEIIEHUH TeoMeTprIeckux 3aaad. [lonarue
HaJIO’KEHHsI OTHOCUTCS B JAHHOM KypCe K YMCITy OCHOBHBIX MOHATUHN. [loKa3pIBaeTcCs, 4To
MTOHSTHS HAJIOKECHHS U JIBJKCHHUSI SIBJISIFOTCS] SKBUBAJICHTHBIMU: JTF000€ HAJIOKCHHE SIBIISICTCS
JIBMKEHUEM TIOCKOCTH M 00paTHO. V3ydeHue T0Ka3aTenbCTBa HE SIBISICTCS 00s3aTeIbHBIM,
OJIHAKO CIIEZIyeT PACCMOTPETDH CBSI3b MOHATUN HAJIOKEHUS U JIBUXKCHUS.

YV
KommyHukaTnBHbIE:
KontponupoBaTe AeiicTBUS TapTHEPA.
PeryasituBHbI€:
Y4uThIBaTh MPABUJIO B IJIAHUPOBAHUH U KOHTPOJIE CIIOCO0A pelIeHus.
Ilo3HaBaTe/IbHbBIE!

Bnaners 061muM npuémom perienus 3aad. CTpoUTh peueBO€ BbICKa3bIBAHUE B YCTHOM U
MUChMEHHOU (hopMme.

7. HauanbHble cBeleHust U3 crepeoMeTpun. O0 akcuomax njanumerpun. 8 + 2=10 yacos.

8. [loBTopenue. Pemenne 3aga4. 7 yacos.

3akperieHue 3HaHHi, YMEHUI 1 HABBIKOB, MOJYYECHHBIX HA YPOKaX IO JaHHBIM TeMaM (Kypc
reometpun 9 Kiacca). YMeHue paboTaTh ¢ pa3InYHbIMUA HCTOYHUKAMH HHPOPMAIIUH.

Hean: [ToBTOpenue, 06001IeHNE U CUCTEMATH3alMs 3HAaHUH, YMEHHI 1 HABBIKOB 32 KYpPC
reomerpun 9 kinacca. [logroroska k OI'D.

YMmerh:
- OTBEYATh HA BOMPOCHI IO U3yYEHHBIM B TEUEHUE r'0Jla TeMaM,

- IPUMEHSATH BCE U3YUYCHHBIE TEOPEMBI IIPU PEILLIECHUN 3a/1a4;



- pemaTh TeCTOBbIE 3a7aHusl 6a30BOr0 YPOBHS;
- pelaTh 3a/Ja4y MOBBIILIEHHOTO YPOBHS CJIOKHOCTH.
YVJ
KoMMyHHKATHBHBIE!

YuuThIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPJIMHALMH PA3JINYHBIX O3ULIUN B
corpyaauuectBe. Caymarh Ipyrux, IbITaThCs IPUHUMATh APYT'YI0 TOUKY 3peHusi, ObITh
TrOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHS.

PeryasituBHbIe:

OcylecTBIISITH UTOTOBBIHM U MOIIArOBbIA KOHTPOJIb IO pe3yibTaTy. BHOCUTH HEOOXOAUMBIE
KOPPEKTHUBHI B JICHCTBUE MOCIIE €T0 3aBEPIICHHS HAa OCHOBE yu€Ta XapakTepa cleTaHHbIX
OITIOOK.

Ilo3HaBaTeabHBIE:

HpOBOI[I/ITB CpPaBHCHHUC, CCpUALIUIO U Knaccmbnxaumo I10 3aIaHHBIM KPUTCPUSAM.
AHaHI/ISHpOBaTB YCJIOBUSA U Tpe6OBaHI/I$I 3aJ1a4.

Kaﬂennapﬂo — TEMATHIECCKOC IJIAHUPOBAHUE

Ne ypoka Tema ypoka Kon- | Hdara Hdara ¢pakr

BO
4yacoB IJIaH

BBoaHoe noBTopenue 24

1 Pemenue 3agau. TpeyroapHuky. 1 05.09
2 Pemenune 3ana4. YeTbIpexXyroabHUKN. 1 06.09
I'aasa I X. Bektopbl. (84)

3 [TonsiTHE BEKTOpA. 1 12.09

4 ITonsTHE BEKTOPA. 1 13.09

5 CroxeHre U BEIYUTaHHE BEKTOPOB. 1 19.09

6 CroeHre U BEIYUTaHHE BEKTOPOB. 1 20.09

7 CnoxeHHe U BBIYUTaHHE BEKTOPOB. 1 26.09

8 YMHOKeHHe BekTopa Ha uncio. [Ipumenenue 1 27.10
BEKTOPOB K PEIICHUIO 3a/1a4.

9 YMHOXeHHE BeKTopa Ha uucio. [Ipumenenue 1 03.10
BEKTOPOB K PEIICHUIO 3a/1a4.

10 YMHOXEeHHE BeKTOpa Ha uKcio. [Ipumenenue 1 04.10

BEKTOPOB K PEHICHUIO 3a/1a4.




I'naBa X. Merox koopaunar. (104)

11 Koopaunats! BekTopa. 1 10.10
12 Koopaunats! BekTopa. 1 11.10
13 [IpocTeiimme 3a1aun B KOOPAMHATAX 1 17.10
14 [IpocTeiimme 3a1aun B KOOpAMHATAX 1 18.10
15 YpaBHEHUE OKPY>KHOCTH U TIPSMOHA. 1 24.10
16 YpaBHEHHE OKPY)KHOCTH U TIPSIMOHA. 1 25.10
17 YpaBHEHHE OKPY)KHOCTH U TIPSIMOHA. 1 07.11
18 Pewrenue 3amau. 1 08.11
19 Pemenue 3anau. 1 14.11
20 KonTponsnas padora Ne 1 «Bekropsl. Meron 1 15.11
KOOPJMHAT»
I'naBa XI. CooTHoIIEeHHSI MeXKAY CTOPOHAMM M YIJIaMH TpeyrojbHuka. CkajsipHoe
npoun3sBeeHne BeKTopoB. (114)
21 CuHyC, KOCHHYC, TAaHT'€HC, KOTAaHI€HC yIJIa. 1 21.11
22 CuHyC, KOCHHYC, TAaHT'€HC, KOTAaHI€HC yIJIa. 1 22.11
23 CuHHyC, KOCHHYC, TAaHT'€HC, KOTAaHI€HC yIJIa. 1 28.11
24 CooTHOIIEHHE MEX 1Yy CTOPOHAMU U yIJIaMU 1 29.11
TPEYroJIbHUKA.
25 CoOOTHOIIIEHHE MEXKTy CTOPOHAMH | yTJIaMu 1 05.12
TPEYroJIbHUKA.
26 CooTHOIIIEHHE MEXKTy CTOPOHAMH | YTIIaMu 1 06.12
TPEYroJIbHUKA.
27 CooTHOIIIEHHE MEXKTy CTOPOHAMH U yTIIaMHu 1 12.12
TPEYroJIbHUKA.
28 CKaIIsIpHOE TTPOU3BEICHUE BEKTOPOB. 1 13.12
29 CKaIIsIpHOE TTPOU3BEICHUE BEKTOPOB. 1 19.12
30 Pemenue 3amay. 1 20.12
31 KonrtponsHas padora Ne 2 «CooTHOIIEHUS 1 26.12
MEX]ly CTOPOHAMH U YTJIaMH TPEYrOJIbHUKA.
CKaJsipHOE TPOU3BEACHNE BEKTOPOBY»
I'naBa Xl|. /InnHAa OKPYKHOCTH W IJIomagb Kpyra. (12 4)
32 ITpaBriIbHBIE MHOTOYTOJIBHUKH. 1 27.12
33 [TpaBriIbHBIE MHOTOYTOJIbHUKH. 1 16.01
34 [IpaBusIbHBIE MHOTOYTOJIBHUKH. 1 17.01
35 [TpaBuIIEHBIE MHOTOYTOJIBHUKH. 1 23.01
36 JlmHA OKPYKHOCTH | TUIOIIAIb KPyTa. 1 24.01
37 JnmrHA OKPYKHOCTH | TUIOIIAIb KPyTa. 1 30.01
38 JlimHA OKPY)KHOCTH W TUIONIA/Ib KpyTa. 1 31.01
39 JlmHa OKPY>KHOCTH U TUIOMIA/Ib KPyTa. 1 06.02
40 Pemenne 3amay. 1 07.02




41 Peurenue 3agau. 1 13.02
42 Pemenue 3amau. 1 14.02
43 Kontposnbnas padora Ne 3 «Jlnmnaa 1 20.02
OKPY)KHOCTH U IIJIOMIAIh Kpyra»
Iaasa XIII. IBuskenusi. (84)
44 [TonsiTue TBUKEHMUS. 1 21.02
45 [TonsiTue nBUKEHUS. 1 27.02
46 [lonsiTue NBUXKEHUS. 1 28.02
47 [MapannensHbIiA TEPEHOC U TOBOPOT. 1 06.03
48 [TapanensHbli IEPEHOC U TOBOPOT 1 07.03
49 [TapamienpHbli IEPEHOC U IOBOPOT. 1 13.03
50 Pemenue 3anau. 1 14.03
51 KonTponbHas padora Ne 4 «J[BrxkeHus» 1
I'aasa XIV. HauanbHble cBeeHus U3 cTepeomeTpun. (8u)
52 MHoOTOrpaHHUKH. 1 20.03
53 MHoOTrOrpaHHUKH. 1 21.03
54 MHororpaHHHKH. 1 03.04
55 MHororpaHHHKH. 1 04.04
56 Tena v MOBEpXHOCTH BpPAIICHUSI. 1 10.04
S7 Tena n NOBEPXHOCTH BPAILCHMUS. 1 11.04
58 Tena v MOBEpXHOCTH BPAIICHUSI. 1 17.04
59 Tena v NOBEpXHOCTH BPAIICHUSI. 1 18.04
00 akcuomMax mJaHuMerTpuu (2 4)
60 006 akcumoMax MJIaHUMETPUU 1 24.04
61 00 akcnoMax TIAHUMETPUH 1 25.04
IMoBTopenue. Pemenue 3agay. (74)
62 Pemenue 3amau. Bektopsl. 1 15.05
63 Pemenue 3agau. MeTton KoopiMHaT. 1 16.05
64 Pemenue 3agau. COOTHOIIEHUS MEXKTY 1 22.05
CTOPOHAMH U YTJIAMH TPEYTOJIbHUKA.
65 Pemenue 3ama4. COOTHOIICHUST MEKIY 1 23.05
CTOPOHAMH U YTJIAMH TPEYrOJIbHUKA.
66 Pemenne 3aay. [iimHa OKpy>)KHOCTH U 1 29.05
TUIOIIAb KPYTa.
67 Pemenne 3anau. /IBukeHusl. 1 30.05
68 Pemienue 3agau. 1 30.05




Onncanue y4eO0HO—METOAUYECKOT0 1 MATEPUAIBLHO-TEXHUYECKOT0 o0ecneyeHust
o0pa3oBaTeIbHOIO Mpolecca:

['eomerpust 7-9 Kiacchl: yueOHHK st 001e00pa3zoBarenbHbiX yupeskacauii. / JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomues, D.I".Ilo3usk, M.U. FOguna. - M.: [IpocBenienue, 2017.

I'eomerpust. 9 kiacc. Pabowast TeTpaib: mocoOue i ydanmxcs: 00meo0pa3oBaTeIbHBIX
yupexaenuii. Atanacss JI.C. uap. — M.: IIpocsemienne, 2017.

[Tporpammsl 0611€00pazoBaTeNbHBIX yupexkaeHuil. ['eomerpus 7-9 xiaccol. CocTaBUTENb:
bypmuctposa T.A., - M.: [Ipocsemenue, 2019 .

I'eometpus. 8 knacc. Aunakruueckue matepuainsl. 3uB b.I'. u np. — M.: [Ipocsemenue. 2017r.

W3ydenune reomerpun B 7-9 kinaccax: meto. Pekomenpanuu: ku. Jlns yuurens. JI.C.AtaHacsiH 1
np. — M.: IIpocsemenue. 2017T.






