MyHunuunajibHoe 0l0KeTHOe 001e00pa3oBaTe/IbHOE YUpeKIAeHHe
«OcHoBHast 061eo6pa3oBaTebHas mKoaa Ne23»

PaccmoTpero Ha MO yuuTenei-

npeametHrkoB MBOY «OOIII Ne23» YTBEPXJIEHO

Tupektop MBOY "OOIII Ne 23"

IPyKOBOTUTEH /? / L Kpynuua H.M.

XKabpaunosa C.M.
[Tpuka3 Ne 73 or «31» asrycra 2023 .

PABOYAS ITPOTPAMMA

yueOHoro npeamerta «I'eomerpusi»

Juist obydaroluxcd 9 kiacca
Ha 2023-2024 yueOHBI# roa

CoctaBurenb: yunutens MateMatuks, Kpynuna I'.B.

Maxauxkana, 2023 r.




HosicHUuTeEIbHASA 32aNIMCKA
Pabouas mporpamma 1o mMareMaTuke COCTaBlieHa Ha OCHOBE (peiepaibHOr0 KOMIIOHEHTA
rOCy/IapCTBEHHOT'O CTaHAapTa OCHOBHOTO OOIIEro 00pa3oBaHMsl ¢ yUETOM MIPUMEPHOI
IPOrpaMMbl OCHOBHOT'O 00OIIETr0 00pa30BaHus [0 MaTeMaTHKE U Ha OCHOBE:
e paboueii mporpammel K yueOHuKy JI.C. Atanacsiaa u np. ['eomerpust 7-9 knaccer/Cocr.
B.®. byty308B.- 2-¢ usn., nopad.-M.: [Ipocsemenue,2017
Pabouast mporpaMma KOHKPETH3UPYET COACPKAHUE MTPEIMETHBIX TEM 00pa30BaTEIHLHOTO
CTaHJapTa U JjaeT pacnpesesieHne y4eOHbIX YacoB 10 paszaenam kypca «['eomerpus 9» (2 yaca B
HeJnento, 34 Heeb, BCero-68 4yacoB).

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O
ITPEIMETA

[Iporpamma obecriednBaeT ITOCTIDKEHHS CIEAYIOIIUX PE3yIbTaTOB OCBOCHUS 00pa3oBaTEIbHOM
IIPOrpaMMbI OCHOBHOT'O 00IIIEro 00pa3oBaHMUs:

JUYHOCHHbLE:

. ¢bopMHpOBaHKHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaromMXcs K CaMOPa3BUTHIO M CaMOOOpa30BaHHIO HA OCHOBE MOTHBAIMU K OOYYEHUIO H
MO3HAHUIO, BBIOOPY JAajbHEWIero o0pa3oBaHus Ha 0a3e OPUEHTUPOBKHM B MUpe mpodeccuit u
npo(ecCHOHANBHBIX  TPEANOYTEHHH,  OCO3HAaHHOMY  IIOCTPOCHHIO  HMHIAMBUAYaJbHOM
00pa30BaTeNbHON TPACKTOPHH C YIETOM YCTOHUMBBIX TTO3HABATEILHBIX HHTEPECOB;

. (dbopMupOBaHHE [EIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHI HAYKH U OOIIECTBEHHOM MPAKTUKH;

. (dopMupoBaHNE KOMMYHUKAaTHUBHOW KOMIIETEHTHOCTH M OOIIEHUH U COTPYIHUYECTBE CO
CBEPCTHHKAMHM, CTAPUIMMH M MIIQAIIUMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOH, y4eOHO-
MCCIIEI0BATEIbCKOM, TBOPUECKOM U APYTUX BUAAX ACATEIBHOCTH;

. YMEHHUE SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOW M MHCBMEHHOH peuw,
NOHUMATh CMBICI TIOCTABJICHHOH 3aJaul, BBICTPAUBATh apryMEHTAIHIO, TIPUBOAUTH MTPUMEPHI U
KOHTPIPUMEDHI,

. KPUTUYHOCTh  MBILIUICHHUS, YMEHHE pAacllo3HaBaTh  JIOTUYECKH  HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJINYATh THUIOTE3Y OT (PaKTa;

. KpEaTUBHOCTh MBIIUICHUS, WHUIMATHBY, HAXOJYMBOCTb, AKTUBHOCTh NPH PEHICHUH
TEOMETPUUYECKHX 3a/1a4;

. YMEHHE KOHTPOIUPOBaTh IMpoOLleCC W  pe3yabTaT y4yeOHOW  MareMaTH4ecKOn
JIeATECIIEHOCTH;

. CIOCOOHOCTh K HMOIIMOHAIILHOMY BOCHPUSTHIO MAaTeMaTHYeCKHMX OOBEKTOB, 3ajad,
pELLIECHHH, pACCYKICHHUI;

Memanpeomemubsle:

peSVIAMUBHbIE YHUBEPCAIbHbIE YYeOHbLe 0eUCNEU.:

. YMEHUE CaMOCTOSATENbHO IUJIaHUPOBAaTh AJbTEPHATUBHBIE NYTH JOCTHXKEHHUS LENei,

OCO3HAHHO BBIOMpaTh Hanbosee d3PpPeKTUBHBIE CTOCOOBI peIeHUsT YYeOHBIX U MO3HABATEIBHBIX
3a/1a4;

. YMEHHUE OCYILECTBIIATh KOHTPOJb IO pPE3yNbTaTy U cnocoly JeHCTBHS Ha YpOBHE
IPOM3BOJILHOI'O BHUMAHUS M BHOCUTh HEOOXOIUMbIE KOPPEKTHUBBI;

. YMEHHE a/IeKBaTHO OLIEHMBATh MPABUIBLHOCTh WM OHMIMOOYHOCTH BBHIMOJHEHUS Y4eOHOM
3aJauu, €e OObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIlIeHus;

. MOHMMAaHHUE CYIIHOCTH aJrOPUTMUYECKUX TPEANHUCaHUNH U yMEHUEe JeWCTBOBaTh B
COOTBETCTBUH C MPEAIOKEHHBIM aJITOPUTMOM;

. YMEHHE CaMOCTOSATEIbHO CTAaBUTh 1I€JIH, BBIOUPATh U CO3/1aBaTh aITOPUTMBI JIsl pEIICHUS
y4eOHBIX MaTeMaTHUECKUX MpobIeMm;

. YMEHHE IJIAaHUPOBATh U OCYIIECTBIATh JAESTENbHOCTh, HAPABICHHYIO Ha pellleHue 3aa4

HCCJICAOBATCIILCKOI'0 XapaKTepa,
no3HABAMeENIbHble YHUBEPCAIbHbLE quéubze oelicmeus:




. OCO3HAHHOE BIIA/ICHUE JIOTHUECKUMH JICHCTBUSAMH ONpEACTICHHUs MOHATHH, 0000IIeHus,
YCTAQHOBJICHHsI aHAJIOTUH, KJIacCU(UKAIIMA HAa OCHOBE CAMOCTOSITEJIbHOIO BHIOOpAa OCHOBAHUH U
KPUTEPUEB, YCTAHOBIICHUS POAOBUIOBBIX CBS3EH;

. YMEHHME YCTaHABJIMBATh IPUYUHHO-CIEACTBCHHBIE CBSI3H, CTPOUTH JIOTHYECKOE
paccyX/1eHne, yMO3aKItoueHUe (MHAYKTUBHOE, 1€IyKTUBHOE U 110 aHAJIOT'MH) U BBIBOJBL;

. YMEHHUE CcO3/1aBaTh, IPUMEHATh U NIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEJICTBA,
MOJIENI ¥ CXEMBI JUIS PelIeHUs y4eOHBIX U MO3HABATEIbHbIX 33/1a4;

. ¢dbopmHupoBaHHE M Pa3BUTHE Y4eOHOM M OOILENOJb30BATEIbCKON KOMIIETEHTHOCTH B
00TacTH  MCMOJNBb30BaHUS  MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX  TexHoiorud  (MKT-
KOMITETCHTHOCTH );

. (dbopMHUpoBaHKE TEPBOHAYATBHBIX MPEJCTABICHUNA 00 MICSX M O METOJaX MaTeMaTHKH
KaK YHUBEPCAIBHOM S3BbIKE HAYKU U TEXHUKH, CPEICTBE MOJCIUPOBAHMS SBJICHUN U NPOLIECCOB;
. yYMEHHUE BUJETh MaTeMaTHUECKYIO 3a7jauy B KOHTEKCTE MPOOJIEMHOIN CUTYaIlMH B IPYTUX
JUCLUILINHAX, B OKPYXKaIOLIEH KU3HU;

. YMEHHUE HaXOJUTh B PA3JINYHBIX UCTOYHUKAX MH(OPMAIIHIO, HEOOXOAUMYIO JUIS PEIICHHS
MaTeMaTHYeCKuX MNpoOieM, U IMpPeJCTaBlIATh €€ B MOHATHOM (opMme; NPUHUMATh pellIeHHE B
YCIIOBHSAX HETIOJHOW M M30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(POPMALINH;

. yMEHHUE MOHUMAaTh M MCII0JIb30BaTh MaTeMaTUYeCKHe CPeJICTBA HArJISIIHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) Ul WUTIOCTPALIMH, HHTEPIIPETALIUU, apTyMEHTALUY;

. YMEHHUE BBLABUraTb THUIOTE3bl MpPHU pEIICHUMH Y4eOHbIX 3adady M  I[OHMMAaTh
HEO0OXOUMOCTb UX ITPOBEPKU;

. YMEHHUE MNPUMEHATh WHIYKTUBHbIE U JEIYKTHBHBIC CIIOCOOBI pacCyXJIEHHUH, BUIETb
pa3JIMYHBIE CTPATErUH PEIICHU 3a1a4;

KOMMYHUKAMUBHbIE VHUBEPCANbHbLE VieDHble 0eticmEUsl:

. YMEHHE OpPraHW30BHIBAaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUUTENEM M CBEPCTHUKAMU: OINpPENeNATh LENU, pacnpeaeisaTh (pyHKUUU U POJIU YYaCTHUKOB,
o0rmme crocoObl paboTHI;

. yMeHue paboTaTh B IpyHIe: HaXOAUTh oOllee pelleHHe W pa3pellaTh KOH(IUKTHl Ha
OCHOBE COIJIACOBAHUS MO3ULMH U y4eTa HHTEPECOB;

. CJIylaTh IapTHEPA;

. (dbopMyIMpoBaTh, apryMEHTHUPOBATh U OTCTaUBATh CBOE MHEHUE;

npeomemmbole:

IIpeaMeTHBIM pe3yjbTAaTOM H3y4YeHHMs Kypca sIBJSETCH CPOpMHPOBAHHOCTH CJEAYIOLIHUX
YMEHHI:

¢ IMOJIB30BATHCA TCOMETPUUCCKUM A3BIKOM JIA OIIMCAHUA ITPEAMCETOB OKPYKAIOIICTO MHUPA;
¢ pacliO3HaBaTb IrCOMETPUICCKUC q)Hl"prI, pa3iandaTb UX B3aMMHOC PACIIOJIOKCHUC,

* n300paxkaTb TeoMeTpuyeckre (UIypbl; BBIOJHATH YEPTEXKU MO YCIOBHMIO 3a/lauH;
OCYILIECTBIATH IpeoOpazoBaHus GuUryp;

® paciio3HaBaTb Ha YCPTCXKax, MOJACIAX H B OKPY)KaIOHIeﬁ 00CTAaHOBKE OCHOBHEBIE
MMPOCTPAHCTBCHHELIC TCJIA, I/I306pa)KaTL ux;

*B HpOCTCfII.HHX ClIydadX CTPOUTHb CCUCHUA U Pa3BCPTKU IPOCTPAHCTBECHHBIX TCJI;

* IIPOBOJUTH OIlEpalMU HAJl BEKTOPAMM, BBIUUCIATH JJIMHY U KOOPAMHATHI BEKTOpA, yroJl
MEXKy BEKTOPAMH;



* BBIUMCIATH 3HAUCHUS TEOMETPUYECKUX BEIMYMH(IJIWH, YTJIOB, IUIOMIanel, 00bEeMOB); B

ToM uucie: aiaa ymioB oT 0 nmo 180° ompenensiTb 3HaYE€HHS TPUTOHOMETPHUYECKUX
GyHKIMH 1O 3alaHHBIM 3HAYEHUSM YIJIOB; HAXOJIUTh 3HAUCHHS TPUTOHOMETPHUECKUX
(GyHKIUI 110 3HAYEHUIO OJJHOW U3 HUX, HAXOJUTh CTOPOHBI, YTJIbl U BBIYUCIISATDH IUIOIIATT
TPCYroJIbHUKOB, JJIMHBI JIOMAaHBIX, Aayr OKPYXHOCTH, HJIOH.I&I[Cﬁ OCHOBHBIX
reoMeTpuyeckux Guryp u Guryp, COCTaBIEHHBIX U3 HUX;

¢ peuaTtb rcOMCTPUYCCKUC 3aaa4u, OIMKpasCh HA U3YUCHHEBIC CBOMCTBaA (1)I/Il"yp 1 OTHOIIEHUI

MCKOAY HUMU, IIpUMCHAA JOITIOJITHUTCIIbHBIC IMOCTPOCHUA, anre6pa1/1qecxm”1 u
TpI/IFOHOMCTpI/I‘IeCKI/Iﬁ arrmapar, rmpaBujia CAMMETPHU,

IIPOBOAWTE AOKA3aTCIBbHBIC PACCYXKIACHUA IIPHU PCHICHUH 3aa4d, HCIIOJIb3Yys H3BCCTHBIC
TCOPCMBI, 06Hapy)KI/IBaH BO3MOHOCTH JJId UX UCIIOJIB30BAHHAA,

* pelaTh OpPOCTENIINE INIAHUMETPUUECKUE 33]Ja4l B IIPOCTPAHCTBE.

Hcnoab3oBaTh l'lpHOﬁpeTeHHbIe 3HAHUHA H YMCHHA B l'lpaKTI/I‘{eCKOi/i JACATCJIBHOCTUH

IOBCEIHEBHOM KU3HM 1JIf:
OTKCAaHUS PealbHBIX CUTYAIUil Ha A3bIKE TEOMETPHH;

pacu€ToB, BKIIOYAKOIUX HpOCTGﬁHIHG TPUTOHOMCETPUYICCKHUC (1)OpMy.]'IBI;
PeICHHA T€OMCTPUYICCKUX 3aad C UCITOJIb30BAHUECM TPUT'OHOMCTPHH,

PCIICHHUA MMPAKTUYCCKUX 3a1a4, CBA3aHHBIX C HAXOXKJACHUCM I'COMCTPHUICCKUX BCINYHNH
(I/ICHOJ'ILSYH IIpu H€O6XO,Z[I/IMOCTI/I CIIpaBOYHHUKH U TCXHUYCCKUC Cpe,I[CTBa);

® HOCTpOGHI/Iﬁ C MOMOMIBIO TCOMETPUIYCCKUX HHCTPYMCHTOB (HHHeﬁKa, YTOJIbHUK, HUPKYIIb,

TPaHCIIOPTHUP).

COIEPKXAHME YYEBHOI'O ITPEJMETA

KonTpon
Konnuect
No I'naBa bHBIX
BO 4acoB
pabot
| BBonHOe noBTOpEHME )
2 Bexkrops! 8
3 Meroxa koopArHAT 10
4 CooTHoIIEHNSI MEXy CTOPOHAMU U YIIlaMu 1 1
TpeyrojabHuKa. CKalsipHOE IPOU3BE/IEHUE BEKTOPOB
5 JlnvHa OKPY>KHOCTH U IIJIOLIAJb KPyTa. 12 1
6 JBroxkeHus. 8 1
7 HauanbHble cBefeHus u3 crepeomerpun.O0 akcuomax 10
TJTAaHUMETPUH
6 [ToBropenue. Pemenune 3anau 7
UTOTO 68 5




CTPYKTYPA KYPCA

1. BBogHoe moBTOpEHMeE. 2 yaca.
[ToBTOpEeHME Kypca 7-8 Ki1accoB.

3HATh M IOHMMATH:
MOHSITHS: METMaHa, OMCCEKTPHCA, BHICOTA, TPEYTOJIbHUKA, TApaJlIeJIOrpaMM, Tparenus, pomMo,
KBaJIpar.

YmMmern:
BBITIOJIHATH 3a7a4n 13 pa3zaeinoB kypca VIII kimacca, ncrnons3ys Teoputo: Teopema [Tudaropa,
CBOMCTBO CpeIHEN IMHUU TPEYroJIbHUKA, (HOPMYIIBI BEIYUCIICHUS TIOMAAN TPEYTOJIbHUKA;
CBOIICTBa, MpPHU3HAKHU NapajiejorpaMMa, pomoa, mpsiMOyTroJIbHHKA.

YYJ
KomMMyHukaTuBHbBIE:
YuuThIBaTh pa3Hble MHEHUS U CTPEMHUTHCS K KOOPAMHALIMY PA3JIMYHBIX [TO3UIIUHI B
COTPYJIHUYECTBE; KOHTPOJIUPOBATH ACUCTBUA MApPTHEPA.
PerynasiTuBHbIe:
BHocuTh HEOOXOAMMBIE KOPPEKTUBBI B IEHCTBUE MOCIIE €r0 3aBEPIICHUS HA OCHOBE yuéTa
XapakTepa CIeJTaHHbIX OMIMOOK; pa3inyaTh CIIOCO0 U Pe3yJbTaT JCHCTBUS.
ITo3HaBaTe/IbHBIE:

OpueHTupoBatbcs Ha pa3HOOOpasue crocoboB pemieHus 3aaad. CTpoUTh peyeBoe
BBICKA3bIBAaHUE B YCTHOW M MUCBMEHHOU (hopMme.

2. BekTopsl. 8 yacos.
[lonsitue BekTOpa. PaBeHcTBO BekTOpoB. CrloXXeHHE U BBIYUTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpaA Ha YHUCIIO.

Heab: yunTh 00Oyyaromuxcs BHIIOIHATH ACUCTBUA HAJl BEKTOPAMU KaK HaIllPaBJICHHBIMU
OTpPE3KaAMH.

3HATb M IOHUMATH:
- [IOHATHA BEKTOPA, HYJICBOI'O BCKTOPA, JJIMHBI BEKTOPA, KOJIJIMHCAPHBIX BEKTOPOB, PAaBCHCTBA
BEKTOPOB;
- OIepalluy HaJl BEKTOpaMH B F€OMETPUUECKOI opMme (ITpaBUiIO TPEYroJIbHUKA, IPaBUIIO
napajuJiejaorpaMmma, IpaBuio MHOTOYTOJIbHUKA, IPABUJIO IIOCTPOCHUS pa3HOCTH BEKTOPOB U
BEKTOpA, MOJIYYAIOIIETOCs TPH YMHOKEHUHU BEKTOPA Ha YUCIIO); 3aKOHBI CIIOKEHHUSI BEKTOPOB,
YMHO>KEHHS BEKTOpa Ha YHCIIO;
- (hopmyiy A BBIUMCIEHUS CPEAHEN JTMHUM Tpareluu.

Ymern:
- OTKJIaJbIBaTh BEKTOP OT JAHHOM TOYKH;
- [IOJIB30BATLCA MpaBUJIaMU IIPU MMOCTPOCHUHN CYMMBI, Pa3HOCTH BEKTOPOB; BEKTOPA,

MOJIYYarOUIErocs MpU YMHOXKEHHUU BEKTOpPA Ha YHCIIO;

- IPUMEHATH BEKTOPHI K PELICHUIO 3a7a4;
- HAXOAUTh CPEIHION0 JIMHUIO TPEYTOJIbHUKA;

e BexTop ompenensercss Kak HalpaBlI€HHBIM OTPE30K M JEHCTBUSA HaJ BEKTOpaMU
BBOJSITCSl TaK, KaK 3TO NPUHATO B (U3MKE, T. €. Kak JCHCTBHUS C HaNpaBlICHHBIMU
orpe3kamu. OCHOBHOE€ BHUMaHHE [OJKHO OBITh YJEJIEHO BbIpaOOTKE yMEHUM
BBINIOJIHATh OMEpalud HaJ BEKTOpaMu (CKJIaJbIBaTh BEKTOPbl IO MpaBHIIaM
TPEYTOJIbHUKA U NapajuleJorpaMMa, CTPOUTh BEKTODP, PaBHBIM Pa3HOCTH JIBYX JaHHBIX
BEKTOPOB, a TaKK€ BEKTOp, PAaBHBIM IPOM3BEAECHUIO JAHHOIO BEKTOpa Ha JaHHOE
YHUCIIO0).



YYA
KoMmmyHukaTuBHbIC:
Kontponuposats aericTBus naptuépa. JloropapuBarbes U MPUXOAUTH K 0OIIEMY PEIICHUIO B
COBMECTHOH ACATENBHOCTH, B TOM YHCJIE B CUTyallul CTOJIKHOBEHUS UHTEPECOB.
PerynsiTuBHbIie:
Paznuuath criocod u pesynbrar AeiictBus. OLeHUBaTh IPABUIBLHOCTD BBIIIOJIHEHUS IEHCTBUS Ha
YPOBHE aJIcKBaTHON PETPOCIIEKTUBHON OLICHKH.
Ilo3naBartenbHbIC:
Braners obum npuéMom pereHus 3aaad. Mcenonp3oBaTh MOMCK HEOOX0AUMON HHPOpMALIUU
JUTS BBITIOJIHEHUS 3a/IaHUH C MCTIOJIb30BaHHEM y4eOHOM IUTepaTypsl

3. Metoa koopaunar. 10 yacos.
Pa3znoxeHue BekTopa Mo ABYM HEKOJUIMHEapHbIM BekTopam. KoopauHaTbhl BEKTOpA.
IIpocTeiiimue 3a7ayud B KOOpAWHATAX. YpPaBHEHUS OKPYKHOCTH H MPSAMOM.
[IpumeHneHne BEKTOPOB U KOOPJAHUHAT MIPU PEIICHUU 3a7a4.
Heab:
IMO3HAKOMHUTh C HCHOJIb30BAHUEM BEKTOPOB M METOJiIa KOOPJAWHAT IIPU PEIICHUU
reOMETPUUECKHUX 3a/1a4, YIYUTh IPUMEHATH BEKTOPHI K PEIICHUIO 33/1a4
3HaTh U MOHUMATD:
- IOHATHE KOOPIUHAT BEKTOPA;
- IEMMY U TEOPEMY O Pa3JI0KEHUU BEKTOPA IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;
- IpaBWJIa JCHCTBUI HAJl BEKTOPAMU C 33/IaHHBIMH KOOPIUHATAMU;
- IOHATHE PANYC-BEKTOPA TOUKH;
- (hopmyBl KOOPAMHAT BEKTOPA Yepe3 KOOPAUHATHI €ro KOHIA M Hayalla, KOOPAUHAT CEPETUHBI
OTpe3Ka, JUIMHBI BEKTOPA U PACCTOSIHUS MEXKY IBYMsI TOUKAMH;
- YpaBHEHHUS OKPYKHOCTHU U MPAMOH, OCeil KOOpAUHAT.
Ymers:
- packiIabIBaTh BEKTOP MO JBYM HEKOJIMHEAPHBIM BEKTOpaM;
- HAXOJUTHh KOOPJUHATHI BEKTOPA,
- BBITIONTHSATH JACUCTBUS HAJ BEKTOPAMHU, 3a/IaHHBIMH KOOPIUHATAMU;
- pemath OpocTeiline 3aaud B KOOpPAMHATaX M HCIIOJIb30BaTh WX IPU peuleHuH Oosee
CJIOKHBIX 3a7ad4;
- 3aITMCHIBATh YPABHEHUS MPSIMBIX U OKPYKHOCTEH, HCTIOJIb30BaTh YPAaBHEHUSI IPU PEIICHUH
3a/1ay;
- CTPOUTH OKPYXXHOCTH U MPSMbIC, 33/IaHHbIE YPABHCHUSIMHU.

] Ha nmpumepax noka3bpIBaeTcsl, Kak BEKTOPbl MOT'YT IPUMEHSTHCS K PELIEHUIO
reoMeTpruYeckux 3ajad. Jlemonctpupyercs 3pPeKTHBHOCTh NIPUMEHEHUS
hopMyn 119 KOOPAUHAT CEPEIUHBI OTPE3KA, PACCTOSIHUS MEXKAY ABYMsI
TOYKAMHM, YPAaBHEHUI OKPY>KHOCTHU U MPAMOM B KOHKPETHBIX F€OMETPUUYECKUX
3ajJlayax, TeM CaMbIM J1Aa€TCsl MpeJICTaBIeHUe 00 U3yUYEHUHN IeOMETPUIYECKUX
(puryp ¢ moMouib0 METOI0B aIreOphl.

YA
KommyHukaTuBHbIC:
Y4uTHIBaTh pa3INYHbIE MHEHUS U CTPEMUTHCSA K KOOPIMHALIMY PA3INYHbIX TO3ULUI B
COTPYJIHUYECTBE.

KonTponupoBars neicTBUS MapTHEPA.

PerynsitTuBHbIe:
Y4uTHIBaTh NPAaBWIIO B IJITAHUPOBAHUU U KOHTpOJIe criocola pemieHusi. BHocuTh Heo0XoauMmbIe
KOPPEKTHUBHI B JIECTBHE MIOCIIE €r0 3aBEPIICHNS HAa OCHOBE Y4€Ta XapaKTepa CIeJaHHbIX



o1ndoK.

Ilo3HaBaTeJLHBIC:
Bnanets oOmuM npuémom pemieHus 3aaad. [IpoBoauTh cpaBHEHHE, CEPHAITUIO U
KJIACCU(PUKAIIUIO 10 3aIaHHBIM KPUTEPHSIM.

4. COOTHOIICHUS MEKAY CTOPOHAMH M yIJIAMHU TpeyrojbHuka. 11

qacoB.
CxansipHoe mnpou3BefeHHue BeKTOpoB. CHHYC, KOCHMHYC M TaHTeHC yriia. Teopemsbl
CHHYCOB U KOCHHYCOB. Pemenue TpeyroabHukoB. CKaJsipHOE HOPOU3BEIACHUE
BEKTOPOB M €ro MPUMEHEHNE B T€OMETPUYECKHUX 3aJadax.
Ieb: MO3HAKOMHUTH YYAIIUXCSI C OCHOBHBIMH aJTOPUTMAMU PEIIECHUS MPOU3BOJIBHBIX
TPEYTOJIbHUKOB.
3HATh M NOHMMATD:

- HOHATHS CUHYCA, KOCHHYCa M TaHreHca 11 yrios ot 0° 1o 180°;
- OCHOBHOE TPHUT'OHOMETPHUYECKOE TOKAECTBO;
- (opMyIiBl IPUBEACHUS;
- (hOpMYIIBI JJIS1 BBIYUCIICHHSI KOOPAMHAT TOYKH; COOTHOILICHUS MEX/y CTOPOHAMH U YIIIaMH

TPEYroJibHUKA!
- TEOpEMY O ILIOMIAN TPEYTOJIbHUKA,
- TEOPEMbI CHHYCOB M KOCHHYCOB M W3MEPHTENIbHbBIE PA0OThI, OCHOBAHHBIE HA MCITOJIb30BAaHUN
3THX TEOPEM;
- OTIpeIeICHNE CKAJISIPHOTO MPOU3BEICHHUS BEKTOPOB;
- YCIIOBHE NEPIEHANKYIISIPHOCTH HEHYJIEBBIX BEKTOPOB;
- BEIp@KEHUE CKAJISIPHOTO MPOM3BECHNS B KOOPIMHATAX U €T0 CBOMCTBA.
- METOJIbI PEIICHHS TPEYTOJIbHUKOB.

Ymers:

- OOBSACHSATB, YTO TAKOE YTOJ MEKIY BEKTOPAMH;
- IPUMEHSTH CKAJISIPHOE MIPOU3BEACHNE BEKTOPOB IPU PEIICHUH T€OMETPUIECKHX 3a/1a4.
- CTPOUTD YIJIbI;
- TOPUMEHATH TPUTOHOMETPUYECKHU ammapaT TIpU pEIIeHWH 3aJad, BBIYUCIATH
KOOPJIMHATHI TOUKH C

MOMOIIBIO CUHYCA, KOCUHYCA U TaHT€HCA YIa;
- BBIYUCIIATH TUTOMIA/Ib TPEYTOJIbHHUKA IO IBYM CTOPOHAM U YTIIy MEXYy HUMU;
- pemarhb TPeyroJbHUKH.

e Cunyc u kocmuHyc mroboro yrma or 0° mo 180° BBOAATCS C MOMOINBIO
€IMHUYHOM IOJIyOKpPYKHOCTH, JOKa3bIBAIOTCSI TEOPEMBI CHHYCOB U KOCHHYCOB
U BBIBOOUTCA eme oaHa (opMyia IUIOMIagud TpPeyrolbHUKa (IIOJIOBUHA
NPOM3BEAECHHs JIBYX CTOPOH Ha CHUHYC yIja MEXJIy HHMMH). DTOT ammapar
HpUMEHSIETCS K PEIIEHUIO TPEyTrolbHUKOB. CKaJIsIpHOE MPOU3BEIEHHE BEKTOPOB
BBOJMTCS KaK B (pusuke (MpOM3BEJECHUE JIMH BEKTOPOB Ha KOCHHYC yIJa
MeXIy HUMH). PaccMaTpHBaloTCs CBOWMCTBA CKAISPHOIO MPOU3BEIEHUS U €ro
NpUMEHEHUE TIPU PEIIEHUU TI'eOMETPUYECKMX 3anad. OCHOBHOE BHMMAaHHE
clefyeT  yIeluTh  BBIPAaOOTKE MHPOYHBIX HABLIKOB B  HMPHMEHEHUH
TPHTOHOMETPHUYECKOTO anlapara MpH PeleHUH FeOMETPUYECKUX 3a/1ad.
YY I
KoMmyHuKaTuBHBIE:
VUHUTHIBATE pa3Hble MHEHHUS M CTPEMUTHLCS K KOOPIMHALMHI PA3IMYHbIX HO3UIIUI B
COTPYIHHMYECTBE.

PerynsitTuBHbIe:



Buoocurns HCO6XOI[I/IMBIC KOPPCKTUBELI B ﬂeﬁCTBHC TIOCJIC €TI0 3aBCPUICHUA HAa OCHOBC
yuéTa xapakTepa CACIaHHbBIX OIIHOOK.

IMo3naBaTeabHbIE:
BrnaneTts oOmuM npuémMom perireHus 3aaad. OpueHTHPOBATHCS Ha pa3HOOOpas3ue
CTIocO0OB penieHus 3aaa4.

5. lnuHa OKPYKHOCTH M IUIOIAAbL Kpyra. 12 yacos.

IIpaBunbHbIE MHOrOyrojgbHUKH. OKpY>KHOCTH, OIIMCaHHAs OKOJO HpPaBUIbHOTO
MHOTOYTI'OJIbHAKA U BIIMCaHHAasA B Hero. [locTpoeHne nmpaBUIIbHBIX MHOTIOYTOJIBHUKOB.
JnuHa okpyxHOCTH. IInomane kpyra.

Ieab: pacmMpuTh M CUCTEMATH3MPOBATH 3HAHUSA Y4YalIMXCS 00 OKPYXHOCTIX H
MHOI'OYTOJIbHUKAaX.
3HaTh U NOHMMATH:

- OIIPE/ICJICHUE MTPAaBUIILHOIO MHOTOYT OJIbHUKA,

- TEOpEMbI 00 OKPY>KHOCTH, OITUCAHHOM OKOJIO IPAaBUIBHOI'O MHOTOYT'OJIBHUKA, U OKPY>KHOCTH,

BIIMCAHHOW B IPAaBWJIBHBI MHOTOYT OJIbHUK;

- (hopmyIbl AJ1 BBIUKCIIEHUS YII1a, IJIOMAAN U CTOPOHBI IIPaBUIILHOTO MHOTOYTOJIbHUKA U
paznyca BIMCAHHON B HETO OKPY’KHOCTH;

- (hopMyIIBI AJIMHBI OKPYKHOCTU U IYTU OKPYKHOCTH;

- (hopMyJIBI IUIOIIAAN KPYTa U KPYTOBOTO CEKTOPA;

YMmeThb:
- BBIYUCJIATH TIJI0IIaAn U CTOpOHI)I HpaBI/IJH)HI)IX MHOFOyFOJII)HI/IKOB, paI[I/IyCOB BIIMCAHHBIX U
OTHMCAaHHBIX OKPYKHOCTEI;
- CTpOI/ITI) HpaBI/IJH)HI)IG MHOFOerJII)HI/IKI/I C IIOMOIIBKO I_II/IpKy.HSI 158 JII/IHef/'IKI/I;
- BBIYHCTISTh AJTUHY OKPYKHOCTHU, JJTUHY AYTH OKPY>KHOCTH;
- BBIYUCIIATH IUIOIIAAL Kpyra ¥ KpyroBOIro CEKTopa.

e B Hauane TeMbl JdaeTcs OINpPEeACICHUE NPaBHJIbHOTO MHOIOYTOJIbHUKA U
paccMaTpUBAIOTCSI TEOPEMBI 00 OKPYKHOCTSIX, ONUCAHHONW OKOJIO MPAaBUIBHOTO
MHOI'OYTOJIbHMKA YW BOHUCAaHHOW B Hero. HeoOxoauMo paccMOTpeTh MOHATHUS
JUIMHBI OKPY>KHOCTHU U IUIOIIAAM Kpyra U (opMyJibl JUlsi uX BbluuciaeHus. C
IMOMOIIIO ONIMCAHHON OKPY>KHOCTH PEIIAloTCs 3aJayd O IIOCTPOEHHUM Iipa-
BHJIBHOTO LHIECTUYTOJIbHUKA W NPABWIBHOIO 2 1 -yrOJIBHUKA, €CIHU JaH
NpPaBUIBHBIN 7-yTOJBHUK. POpPMYJIbl, BbIpa’kalolllMe€ CTOPOHY MNPaBUIILHOTIO
MHOT'OYTOJIbHUKA M pPajlyC BIIMCAHHOW B HEro OKPY>XHOCTH 4Yepe3 pajguyc
OMMMCAHHON OKpPY>XHOCTH, HCIIOJB3YIOTCS IIpU BbIBOAE (OPMYJT JUITUHBI
OKPYKHOCTH M IJIOIIAAHU Kpyra. BeIBoJ onmpaeTcsi HA HHTYUTUBHOE TIPEJICTaB-
JIECHUE O TIpelesie: NpUu HEOITPAaHWUYEHHOM YBEJIMYEHHWH YHCJIa CTOPOH
MNPaBUJIBHOIO MHOI'OYTOJIbHHMKA, BIIMCAHHOI'O B OKPY’>KHOCTb, €ro IEpUMETP
CTPEMUTCSI K JUIMHE ATOW OKPY>KHOCTH, a IUIOLIAAb - K IUIOIIAAW Kpyra,
OTPaHUYEHHOTO OKPYKHOCTBIO.

YV

KoMMmyHuKaTUBHBIE:
KonTponupoBars neicTBUS MapTHEPA.

PerynsitTuBHbie:
YuuThIBaTh NPaBUJIO B INIAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEIICHUS.

Io3HaBaTe/bHbBIE:

Brnagers oOmum npuémom pemieHus 3anad. CTpOUTh peuyeBO€ BBICKA3bIBaHUE B
YCTHOU ¥ MUCBMEHHOU opme.



6. /IBu:KeHUs1. 8 yacoB.
OTtoOpakeHrne TJIOCKOCTH Ha ceOs. [lonsatme nmkeHus. OceBass W ICHTpaJbHAS
cummMmeTtpuu. [lapaiuiensHslil nepeHoc. [losopor. Hanoxenusa n aBu>xeHuUs.

Hean:

MNO3HAKOMUTH YyYalllMXCsl C MOHSATHEM JIBHKCHHUSI U €ro CBOMCTBaAaMH, C OCHOBHBIMH
BUJIaMHU JIBM>KCHUM, CO B3AMMOOTHOIIICHUSIMH HaJIOKCHUN U NBUKCHUM.

3HATh M IOHUMATh:
- OIIpeAeJICHUE JIBUXKEHUSI U €T0 CBOMCTBA;
-IPUMEPBHI JBUKEHHUSI: OCEBYIO U LIEHTPAJIbHYIO CUMMETPHUH, NapaJIeJIbHBIN NEePEHOC
U IOBOPOT;
- IpU ABWYKCHUU JIr00asi Gurypa nepexoauT B paBHYIO ei purypy;
- 3KBHBAJICHTHOCTD IIOHSITHI HAJIOXKCHHS U JIBHKCHUS

YMeTh:
- OOBSICHSTH, YTO TAKOE OTOOpAKSHUE MIIOCKOCTH Ha ceOs;
- CTPOHUTH 00pa3bl GUTYP IIPU CUMMETPHSX, TTapaJLIeIBHOM IIEPEHOCE U TTOBOPOTE;
- pemaTth 3aJ1a4yu ¢ IPUMEHEHHUEM JBUKCHU M.

e JIBM)KEHHME IUIOCKOCTHM BBOJIMTCSA Kak OTOOpa)k€eHHe MJIOCKOCTH Ha ceOs,
COXpAaHSIOIIEE pPACCTOSIHUE Mexay ToukamMu. Ilpu paccmoTpeHuu BHIOB
JIBUOKEHUH OCHOBHOE BHHMMAaHHE YJEJSIETCS MNOCTPOEHHUIO OO0pa3oB TOYEK,
NPSMBIX, OTPE3KOB, TPEYTOJILHUKOB IIPHU OCEBOM M LIEHTPAIBbHON CUMMETPUSIX,
napajuieJIbHOM nepeHoce, nopopore. Ha 3ppexTHbIX npuMepax noka3bIBaeTCs
NpUMEHEHHUE JBH)KEHHUI IIpU pPELIEHUM reomMeTpuueckux 3anad. llonsrtue
HAJIOXKEHUsSI OTHOCUTCSI B JAHHOM Kypc€ K 4YMCIYy OCHOBHBIX IIOHSITHH.
Jloka3piBaeTCcs, 4YTO IOHSATHS  HAJIOXKEHUs] UM  JABUXKEHUS  SIBJISIFOTCS
SKBUBAJECHTHBIMU: JII00OO€ HAJIOXKEHHUE SBJISIETCS ABM)KEHHEM IUJIOCKOCTH U
oOpatHO. UM3yueHue moka3zaTeabCTBa HE SIBISETCS O0s3aTEIILHBIM, OJHAKO
cienyeT pacCMOTPETH CBSI3b INOHATHI HAJIOXEHUS U JBUKCHUS.

2P |
KommyHunkaTuBHbIC:
KonTponupoBars neicTBUS MapTHEPA.
PeryasituBHblIe:
Y4YuTeIBaTh NPaBUJIO B IJIAHUPOBAHUM U KOHTPOJIE CIOCO0a pelieHus .
Ilo3HaBaTenbHbBIE:

Bnaners oOmuM npuémMoMm perieHust 3amad. CTpOUTH pedyeBOE€ BBICKa3bIBaHUE B
YCTHOUW U MUCbMEHHOU (hopme.

7. HavajabHble cBeaeHussi u3 crepeomMerpuu. QOO0 akcuomax
miaaHuMerpuu. 8 + 2=10 uacos.

8. IloBTOpenue. Penmienue 3aga4. 7 yacos.

3akperuieHne 3HaHUuW, YMEHUH U HaBBIKOB, TTOJIyYCHHBIX Ha YPOKax IO JaHHBIM TeMaM
(kypc reomerpum 9 kiacca). YMeHue paboTaTh C pa3IWYHBIMU HCTOYHUKAMH
nHpOpMaUH.

Heab: IloBTOopenme, o000IIEHME W CcUCTEeMaTH3alUs 3HAHUNW, YMEHHH U
HaBBIKOB 3a Kypc reomerpun 9 knacca. [Toagroroska k OI'D.
Ymersn:
= OTBC€YATh HaA BOIPOCHI IO U3YUYCHHBIM B TCUCHHUEC Iroga TCMaM;
- IPUMEHSTh BCE U3YUCHHBIE TEOPEMBI ITPU PEILICHUN 3a/1a4;
- pemaTh TECTOBBIC 3a/1aHMs 6a30BOTO YPOBHS;



- peuIaTh 3aa4YU MOBBIIICHHOTI'O YPOBHS CIIOKHOCTH.

2 2% |

KomMMyHukaTuBHbBIE:
YuuTeBaTh pasHbIl€ MHCHUA U CTPEMHUTBHCA K KOOpJAWHAIWU Pa3JIMYHbIX HO3I/IHI/H>'I B
corpynuuyectBe. Cnymate IpYyTrUX, MBITaThCS MPUHUMATH JPYIYIO TOYKY 3pEHHUS, OBITh
TOTOBBIM U3MCHUTL CBOIO TOYKY 3pCHHUA.

PeryasitTuBHblie:

OcymiecTBISATh UTOTOBBIN U MOIIATOBBIM KOHTPOJIb 10 pe3yabTary. BHOCHTD HE0OX01uMBbIe
KOPPEKTHBBI B ICUCTBHE II0CIIE €T0 3aBEPIICHUS HA OCHOBE Y4€Ta XapaKTepa CACIaHHbIX

omunodoK.

ITo3naBaTebHBIE:

HpOBOZ[I/ITI) CpaBHCHHUEC, CCPUALIUTIO U KJIaCCI/I(l)I/IKaIII/IIO 110 3a/IaHHBIM KPUTCPHUAM.
AHaHI/IBI/IpOBaTL YCIIOBUA U Tpe6OBaHI/IH 3aJaay.

KaJIeHIlapHO — TEMATUYICCKOEC TINIAHUPOBAHHUE

Ne Tema ypoka Kou-Bo Jlara Jlara
ypoka 4acoB — dakr
BBoaHoe noBTopenne 24
1 Pemenne 3amau. TpeyroapHUKH. | 03.09
) Pemenue 3amau. YeThipexyrojibHUKH. 1 06.09
I'naBa IX. BekTopsl. (84)

3 [TonsiTue BexToOpa. 1 10.09

4 [TonsiTue BexTopa. 1 13.09

5 CnosxeHue ¥ BRIUUTAHHUE BEKTOPOB. 1 17.09

6 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB. 1 20.09

7 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB. | 24.09

3 YMHOKEeHUE BeKTOpa Ha yucio. [Ipumenenne 1 2710
BEKTOPOB K PELICHMIO 3a/a4. ’

9 YMHOk€EHUE BeKTOpa Ha yncio. [[pumenenune 1 01.10
BEKTOPOB K PELICHMIO 3a/a4. ’

10 YMHOk€EHUE BeKTOpa Ha yncio. [Ipumenenune 1 04.10
BEKTOPOB K PELICHMIO 3a/a4. ’

I'naBa X. Meroa koopaunar. (104)

11 Koopaunats! BekTopa. 1 08.10

12 Koopaunats! BekTopa. 1 11.10

13 [Ipocreiimme 3aa4u B KOOpAUHATAX 1 15.10




[Ipocreiimume 3aauu B KOOpAUHATAX

14 1 18.10
15 YpaBHEHHE OKPYKHOCTHU U MIPSMOM. 1 2210
16 YpaBHEeHUE OKPYKHOCTU U MPSIMOM. 1 25.10
17 YpaBHEHHE OKPYKHOCTHU U IIPSIMOM. 1 05.11
18 Pemrenue 3agau. 1 08.11
19 Pemrenue 3agauq. 1 12.11
20 Kontponsnas padora Ne 1 «Bextopsl. MeTon 1 15.11
KOOpJMHAT
I'maBa XI. CooTHOLIeHHSI MKy CTOPOHAMM M YIJIaMH TpeyrojibHuka. CkajnsipHoe
npousBeaeHue BeKTopoB. (114)
71 Cunyc, KOCUHYC, TAHT€HC, KOTAHT'€HC yTJIa. 1 19.11
27 CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC Y. 1 2711
23 Cunyc, KOCUHYC, TAHT€HC, KOTAHT'€HC yTJIa. 1 26.11
24 CooTHollIeHHE MEXy CTOPOHAMHM U YTJIaMU 1 29.11
TPEYTroJIbHUKA.
25 CooTHoIlIeHHE MEXy CTOPOHAMH U YTJIaMU 1 03.12
TPEYroJbHUKA.
26 CooTHolIeHHE MEXy CTOPOHAMH U YTJIaMU 1 06.12
TPEYroJbHUKA.
27 CooTHolIeHHE MEXy CTOPOHAMH U YTJIaMU 1 10.12
TPEYroJbHUKA.
28 CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB. 1 13.12
17.12
29 CkansipHoe NMpou3BE/IEHUE BEKTOPOB. 1
30 Pemenue 3anay. 1 20.12
31 Kontponbnas padora Ne 2 «CooTHomeHust Mexnay | 1 24.12
CTOPOHaMU U yIjlaMu TpeyroyibHuKa. CKaasipHOe
IIPOU3BENECHNE BEKTOPOB»
I'masa XII. /lnimHa OKPYKHOCTH M ILUIOIIAABL Kpyra. (12 1)
37 [IpaBuiibHBIE MHOTOYTOJIBHUKH. 1 2712
33 [TpaBuIbHBIE MHOTOYTOJIBHUKH. 1
34 [IpaBuiIbHBIE MHOTOYTOJIBHUKH. 1
35 [IpaBUIbHBIE MHOTOYTOJIBHUKH. 1
36 JliiHa OKPY>KHOCTH U IIJIOUIA/Ib KpyTa. 1

37

JlnmuHa OKpyKHOCTH U IUIOMIaAb Kpyra.




JliiHa OKPY>KHOCTH U IIJIOUIA/Ib KpyTa. 1

38
39 JlnvHa OKpY>KHOCTH U IIJIOLIAAb KpyTa. 1
40 Pemrenue 3agau. 1
41 Pemenue 3anay. 1
42 Pemrenue 3agau. 1
43 KonTponbnas padota Ne 3 «J{imuHa OKpyKHOCTH U 1
II0Laab Kpyra»

I'naBa XIII. /IBu:kenus. (84)
44 [lonsTue nBUXKEHUS. 1
45 [TonsiTue nBUKEHUA. 1
46 [lonsTe nBUXEHUS. 1
47 [TapamienpHbII IEPEHOC U TOBOPOT. 1
48 [TapatenpHBIN IEPEHOC U TOBOPOT 1
49 [TapamtenpHbII IEPEHOC U TOBOPOT. 1
50 Pemenue 3anau. 1
51 KonrtponsHas pabota Ne 4 «/IBrmxeHus» |

I'nasa XIV. HauaibHble cBeleHUs M3 cTepeoMeTpuu. (84)

52 MHOTrOorpaHHHKH. 1
53 MHOrorpaHHMKH. 1
54 MHOrOorpaHHHKH. 1
55 MHOrOorpaHHHKH. 1
56 Tena 1 MOBEPXHOCTH BpaILCHHUS. 1




Tena 1 MOBEpXHOCTH BpaIllCHHUS. 1

57
58 Tena 1 NOBEPXHOCTH BpaLCHUS. 1
59 Tena 1 MOBEPXHOCTH BpaIlCHHUS. 1
00 akcuomax njaaHuMerTpuu (2 4)
60 OO0 akcuoMax IIAHUMETPHUH 1
61 006 akcuoMax MJIaHUMETPUU 1
IHoBTOpenue. Pemenue 3aaa4. (74)
62 Pemenue 3agau. Bektopsl. 1
63 Pemenue 3anau. Meton KoopauHar. |
64 Pemenue 3anay. COOTHOLIEHUS] MEXKIY 1
CTOPOHAMU U YTJIaMU TPEYTOJIbHHKA.
65 Pemenue 3anay. COOTHOUIEHUS] MEXKIY 1
CTOPOHAaMU U YTIIaMU TPEYTOJIbHUKA.
66 Pemenue 3anau. /{nuna okpyxHocty u omans | 1
Kpyra.
67 Pemenue 3agau. JIBrokeHus. 1
68 Pemenue 3anay. 1




Onncanne y4eGHO—METOHYECKOT0 U MATEPHATbHO-TEXHHYECKOT0 00ecnedeHus!
00pa3oBaTeIbHOIO MpoIecca:

['eometpus 7-9 xnacchl: yaeOHHK 17151 001ieo0pazoBaTenbHbIX yapexaenuid. / JI.C.
Artanacsan, B.®. byry3os, C.b. Kagomues, 2.1 .I1o3nsik, U.W. FOguna. - M.:
IIpocsemenue, 2017.

['eometpus. 9 knacc. Pabouas terpanp: mocobue Juis ydanuxcs oOIieo0pa3oBaTeabHbIX
yupexaeHuid. Atanacsiu JI.C. uap. — M.: [Ipocsemenue, 2017.

IIporpammsl 0011e00pa30BaTeIbHBIX YUPEKICHUN. I'eomerpus 7-9
kiaccel. CocraButens: bypmuctposa T.A., - M.: [Ipocsemienue, 2019 r.

I'eomerpus. 8 xnacc. Junaktuueckue marepuansl. 3uB b.I'. u ap. — M.: [IpocBemienue.
2017r.

Wzyuyenue reomerpun B 7-9 kiaccax: merona. Pekomenmammm: kH. [ns yuurens.
JI.C.Atanacsu u ap. — M.: [Ipocsemienue. 2017r.

JIucr koppexkunu

[ara Conep:xanue HopmaTuBHbII IIpumeua
H3MEHEeHUu M aKT, HUA
3aKpenIs o

1 N3MEHEeHHuA




