MyHuIMnanbHOE 0I0KETHOE 00IIe00pa30BaTe/IbHOE YUPEIKICHHE
CyxoBcKas cpemHsisi 001eo0pa3oBaTebHas MIKOJIa

PACCMOTPEHO

Ha 3aC€JaHuu MCTOAUYCCKOIro | Ha 3aCCaAaHun

00BEIMHEHUS YYHTEIeH
€CTECTBEHHO-
MaTEMAaTHYECKOTO I[UKJIIA

rporokod Nel ot 31.08.2021 r

COI'VIACOBAHO

METOJHUYECCKOI'O COBETAa

npotokos1 Nel ot
31.08.2021 r

YTBEPXJIEHO
[Tpuka3z Ne98 ot 01.09.2021 r

MYHULIUMAJTIbHOE
BIOAXETHOE
OBLLEOBPA3OBATEJIbHOE
YUYPEXOEHVE CYXOBCKAA
CPEOHAA
OBLLEOBPA3OBATEJIbHAA
LIKONA

MoanucaHo LurdpPoBOI NOANMUCHIO:
MYHUUWNANBbHOE BIOAMETHOE
OBLLEOBPA3OBATE/IbHOE
YYPEXKAEHVE CYXOBCKAA
CPEOHAA
OBLLEOBPA3OBATE/IbHAA LLUKOJTA
[Hata: 2021.10.19 12:36:06 +03'00'

PABOYAS ITPOI'PAMMA

1o reoMeTpuu 9 kiacc (HaJOMHOE O0yUYEeHHE)

VYuurens: babkuna Jlapuca AnexcanapoBHa

2021




HaumeHoBaHue padoueii NporpaMMsbl

AHHOTaus K pabdoyeii nporpamme

Pabouas npozpamma no npeomemy «I eomempus »
Knacc «9»
@oroc ooo

PaGouasi nporpamma cocTaBjieHa Ha OCHOBeE:

- GexepanbHOrO TOCYJApCTBEHHOTO
00pa30BaTENFHOTO CTAHAAPTa OCHOBHOTO O0IIETO
oOpa3oBaHus;

- CO0pHHKA HOPMATUBHBIX JOKYMEHTOB
«Maremaruka. IIpumepHbIe TPOrpaMMBI 110
MaTtematuke. M. «/Ipodany, 2013 r.

- CoopHuka pabouux nporpamm. «I'eomerpus 7—9
KJIACChI»: TIOCOOUE IS yYUTeIeH 001Ieo0pasos.
opranmzanuii / [coct. T. A. Bypmucrposa]. — 2-¢
u31., nopad. — M.: IIpoceemienue, 2014
- Pabounx nporpamm no reomerpun: 7-11 kiaccsl /
Cocrt. H. ®@. I'aBpunosa. — M.: BAKO, 2013 roz;

- @enepanbHOTO TEpPEedHs YIEOHNKOB,
PEKOMEHIOBaHHBIX MUHHCTEPCTBOM 00pa30BaHMS H
HayKky P® K HCTIONB30BaHMIO TIPH PEATN3AIINN
MMEIOIINX TOCYIapPCTBEHHYIO aKKPEIUTAIIIO
00pa3oBaTeNbHBIX IPOrPaMM HadaJIbHOTO OO0IIIero,
OCHOBHOT'O 001IIero, CpeHero o01ero 00pa3oBaHus
Ha 2021- 2022 y4yeOHbIl TO;

- [IpumepHoro yyeOHOro TaHa Jis
00pazoBaTeNbHbIX yupexIeHuit PoctoBckoit
o0sactu Ha 2021— 2022 yueOHsIi Tof,
pean3yroLIX OCHOBHBIE 00111e00pa3oBaTeibHbIe
MPOTPaMMBI;

- Yuebnoro miana MBOY Cyxosckoiit COILI Ha
2021-2022y4eOHBIi TO;

- TpeboBaumit OCHOBHOM 00pa3oBaTEIHHOM
MPOTpaMMbI OCHOBHOTO 00111ero 00pa3oBaHus
MBOY Cyxosckoit COLL;

- [lonoxenus o pabdoueit mporpamme MBOY
Cyxosckoii COIII

YueOHuKN:
I'eomerpus 7 — 9. YueOHUK 115
o011eo0pa3oBareNbHbIX yupekaeuuit. / JI.C.
ArtanacsH, B.®. byty3os, C.b. Kanomies,
3.I' Mo3wsak, U.W. FOguna. / M.: [IpocBemienue,
2019

KosnyecTBO 4acoB: pa0ouasi mporpamma paccynTaHa
Ha 2 y4eOHBIX Yaca B HEJEIo, 00 00beM — 68 yacoB
B T'0JI, COTJIACHO T'O/IOBOMY Y4€OHOMY KaJ€HIApPHOMY
rpa¢uky 68 yacos

Ieau nporpamMmmabi:

. OBJIaJICHUE CUCTEMOI 3HAHUM U YMEHUH,
HEOOXOUMBIX JUII IPUMEHEHHUS B IIPAKTHYECKON
ACATCIBHOCTU, U3YYCHUA CMEKHBIX JUCIUITIINH,
MIPOAOIDKEHNUS 00Pa30BaHMS;

. MHTEJUIEKTyaJIbHOE pa3BUTHE, GOPMHUPOBAHHUE
CBOMCTBEHHBIX MAaTeMaTHICCKOMN JACATCIIBHOCTHU KAa4CCTB
JMYHOCTH, HEOOXOIMMBIX YEJIOBEKY IS TOJTHOLIEHHOM
KM3HU B COBPEMEHHOM OOIIIECTBE: ICHOCTH U TOYHOCTH
MBICIIH, KpPUTUYHOCTHU MBIIIIEHUS, UHTYULUH,
JIOTMYECKOT0 MBIIIIEHHUS, 2IEMEHTOB AJITOPUTMUYECKOI
KYJIBTYPBI, CIIOCOOHOCTH K ITPEOJIOIEHHIO TPYHOCTEH;

. (bopMupoBaHue IpeICTaBICHUH 00 HAesX U
METOZaX TCOMETPUHN KaK YHUBECPCAJIBHOTO A3bIKa HAYKH
1 TCXHUKH, CPEACTBA MOJACIIUPOBAHUA SIBIICHUM 1
MIPOIIECCOB;




. BOCITUTAHHE KYJIbTYPbl IMYHOCTH, OTHOILCHHUS
K IIPeIIMETy KaK K 4acTH 00IIeyeTI0BeYeCKOi KyIbTypEL,
HTparomei 0co0yo poib B OOIIECTBEHHOM Pa3BUTHH

1. Ilnanmpyembie pe3yIbTAThl OCBOCHHS Y4eOHOI0 peaMera

JInyHOCTHBIE:

UCIOJIb30BaHUE IPHOOPETEHHBIX 3HAHMA W YMEHMHM B IPAKTUYECKOH JEATENIBHOCTU U
IIOBCEIHEBHOM JKM3HU IJIsl MOJEIMPOBAHMS NPAKTHUUECKHUX CHUTyallMii M MCCICNOBAaHUSA
IIOCTPOEHHBIX MOJIEJIEH C NCII0JIB30BAHUEM alapara reOMETpUN;

(GopMHpOBaHHE OTBETCTBEHHOI'O OTHOLIEHMS K YYEHHUIO, TOTOBHOCTHM U CIIOCOOHOCTH
o0yyJaromuxcs K CaMOpa3BUTHIO U CaMOOOPa30BaHHUIO HA OCHOBE MOTHBALIMU K O0YYEHUIO U
MO3HAHUIO, BEIOOPY AajbHeIero oopazoBanus Ha 6a3e OPUEHTUPOBKU B MHUpE Tpodeccuit
U Npo(hecCHOHAIBHBIX MPEINOYTEHUH, OCO3HAHHOMY IOCTPOCHUIO HMHJIMBUAYAIbHON
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MTO3HABATEILHBIX HHTEPECOB;
(GopMHpOBaHUE LIETOCTHOIO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN NMPaKTHKH;

(dopMUpOBaHHE KOMMYHHKAaTUBHOM KOMIIETEHTHOCTU B OOILIEHUU U COTPYJHUYECTBE CO
CBEPCTHUKAMH, CTApPIIMMHA M MIAIIIAMH B 00pa30oBaTelIbHOM, OOIIECTBEHHO IMOJIC3HOM,
y4eOHO-HCCIIeI0BATENIbCKOM, TBOPUECKOH U APYrUX BUAAX NESATEIbHOCTH;

YMEHHE $ICHO, TOYHO, TPAaMOTHO M3JIaraThb CBOM MBICIIM B YCTHOM M NUCHbMEHHOW peuH,
[IOHMMATh CMBICI IIOCTaBJICHHOM 3aJaud, BBICTPAUBATH aPryMEHTALUI0, IPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEDPBI;

KPUTHUYHOCTb MBILUICHUS, YMEHHE PAaClIO3HABATh JJOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMSI,
OTJIMYaTh FMIIOTE3Y OT (aKTa;

KpEaTUBHOCTb MBILIUICHUS, WHULMATUBY, HAXOJYUBOCTb, AKTUBHOCTb IIPU pEILICHUU
reOMETPUUYECKUX 3a]a4;

yYMEHHUE KOHTPOJIMPOBATh MPOLIECC U PE3yNIbTaT yueOHON MaTeMaTH4eCcKOH e TeIbHOCTH;
CIOCOOHOCTh K AMOLMOHAJIBHOMY BOCHPHUATHUIO MaTeMaTHUECKUX OOBEKTOB, 3ajad,
peLIeHUN, pacCyKACHUM.

MeTtanpeamerHsbie:

B 9 knacce nHa YpOKax reoMeTpuu, Kak MU Ha BCCX IIPEAMCTAX, 6y,7_'[eT MMPpOAOJIKCHA

paboTa 1Mo pa3BUTHIO OCHOB YHTATENIbCKOW KoMmmeTeHInu. OOyJaroniecs: OBIaJICIOT YTCHHUEM Kak
CPEICTBOM OCYIIECTBICHHUS CBOMX JAIbHEWIINX IUIAHOB: TMPOJOIDKEHHUS 0O0pa3oBaHUS U
caM000pa30BaHUsI, OCO3HAHHOTO IUIAHWPOBAHUSI CBOErO aKTyaJlbHOTO W TMEPCHEKTUBHOTO Kpyra
YTEHUSI.

[Ipu u3yueHun reomeTpun oOyyarolUecs] YCOBEPIIEHCTBYIOT PUOOPETEHHbBIE HABBIKU

paboThl ¢ nH(popMmaruent 1 MONOJAHAT ux. OHM cMOryT paboTaTh C TEKCTaMM, IPeoOpa3oBHIBaTh U
MHTEPIPETUPOBATH COAEPKAILYIOCS B HUX HH(OPMALIMIO, B TOM YHUCIIE:

CUCTEeMaTU3UPOBaTh, COIMOCTABIATh, AaHATU3UPOBATh, 0000IIAaTh M HWHTEPIPETUPOBATH
UH(OPMAILIHIO, COJIEPIKAIIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

BBIICNIATH TJIABHYIO U W30BITOUYHYIO MH(POPMAIIMIO, BBIOJHATH CMBICIOBOE CBEPTHIBAHUE
BBIZICICHHBIX (DAKTOB, MBICIICH; MPECTABIATH MHPOPMAIIMIO B CXKAaTOM CIIO0BECHOU (opMme (B
BUJE TUIAHA WM TE3WCOB) M B HATMSIHO-CUMBOJIMYECKOW Qopme (B BUAE TaOwIl,
rpa@u4ecKux CXeM W JAuarpamm, KapT MOHATHH — KOHIENTYAJIbHBIX JUArPaMM, OMOPHBIX
KOHCIIEKTOB);

3aMoJHATh U JOTOJTHATH TAOJIUIIBI, CXEMBI, JHATPAMMBI, TEKCTHI.

B xone wu3ydyeHuss reoMeTrpuu 00ydarolIMecs YCOBEPIICHCTBYIOT OIBIT MPOEKTHOMN

NEeSATETPHOCTH, Kak o0co0oi ¢opmbl y4eOHOW paboThl, CIOCOOCTBYIONIEH BOCITUTAHUIO
CaMOCTOSITENILHOCTH, ~ WHUIMATUBHOCTH, OTBETCTBEHHOCTH, TIIOBBIINIEHUIO  MOTHBAllUd U



3¢ dekTHBHOCTH y4eOHOW JAESITENbHOCTH, B XOJ€ pealu3allid HUCXOAHOTO 3aMbIClia Ha
MPAKTUYECKOM YpPOBHE OBJIAJICIOT YMEHHEM BBIOMpATh aJCKBaTHBIC CTOSAIICH 3ajgade CpeiCTBa,
MPUHUMATH PEIICHHUS, B TOM YUCJIC U B CUTyallUsX HeonpeaeneHHocTH. OHM MOTydaT BO3MOXHOCTh
pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJIBKHX BapUAHTOB PEIICHHI, K MOMCKY HECTaHIapTHBIX
pelIeHHIA, TOUCKY U OCYIIECTBICHHIO Hanboee MPUeMIIEMOTr0 PELICHHUSI.

PerJIﬂTHBHLIe:

OIIPE/ICIISATh LEJb ACATEIBHOCTH Ha YPOKE C TIOMOILBIO YUHUTEIS U CAMOCTOSTEIBHO;

YUUTHCSI COBMECTHO C YUHTEIEM OOHApYKUBATh U (POPMYIHPOBATH y4EOHYIO TPOOIEMY;
YUYHUTBCS IJIAHUPOBATh YYCOHYIO ESITEIbHOCTh HA YPOKE;

BBICKA3bIBAaTh CBOI0 BEPCHIO, MBITaThCsA MpeIaraTb crnocod e€ mpoBepkd (Ha OCHOBE
NPOJyKTUBHBIX 331aHUI B yUeOHUKE);

paboTasi 1O MPEIOKEHHOMY IUIaHY, HCIOJIB30BaTh HEOOXOMUMBIE CpeicTBa (y4eOHHK,
KOMITBIOTEP M HHCTPYMEHTBI);

OIPEJICTISTh YCICIIHOCTh BBIIIOJHEHHSI CBOCTO 3aJJaHUs B TUAJIOTe C YUUTEIICM.

CpenctBoM  (opmupoBaHUS  PETyNATUBHBIX  JEHCTBUH  CIyXaT  TEXHOJOTHS

MpOOJIEMHOTO JIMaliora Ha JTale HW3y4eHUs HOBOTO MarepHalia M TEXHOJOTHS OICHUBAHUS
00pa30BaTeNbHBIX JOCTHKEHUHN (Y4eOHBIX yCIIEXOB).

ITo3HaBaTeJbHLIE.

OpUEHTUPOBAThCS B CBOCH CHCTEME 3HAHUWI: IOHMMATh, YTO HY)KHA JOIOJHUTEIHHAS
nHpopmanus (3HaHus) IS perieHus yaeOHoM 3a1a4u B OJJUH 11IaT;

JIeJIaTh MPEIBAPUTEILHBIN 0TOOP HCTOYHUKOB WH(OPMAIIUH JJIs PEIICHUsT YIeOHOH 3a1a4u;
JNO0OBIBaTh HOBBIC 3HAHUS: HAXOAUTh HEOOXOIUMYIO HH(OPMAIINIO, KaK B YICOHUKE, TaK U B
MIPEITIOKEHHBIX YIUTEIIEM CIIOBApSX, CIIPABOYHUKAX U MHTEPHET- pecypcax;

NOOBIBaTh HOBBIC 3HAHMS: W3BJIEKATh MH()OPMAIIMIO, TPEJCTABICHHYIO B Pa3HbIX (opmax
(Texct, Tabnuia, cxema, UIUTFOCTpaIus 1 JIp.);

nepepadaThiBaTh TOJYYCHHYIO HH(OpMalUIO: HAOMIOAATh U JeNaTh CaMOCTOSITEJIbHBIC
BBIBOJIBI.

CpenctBom (hopMUPOBaHHS MTO3HABATEIBHBIX JACHUCTBUIN CIYXKUT Y4eOHBIA MaTtepuan u

3adaHusd y‘le6HI/IKa, O6CCHC‘II/IBaIOL[II/Ie MNEPBYIO JIMHUIO PA3BUTHA — YMCHUC 0OBACHATH MUD.

KommyHukaTuBHbIC:

JIOHOCUTH CBOKO TIO3WIIMIO JIO JPYTUX: O(QOPMIISATH CBOIO MBICTh B YCTHOH W IMHCHMEHHOM
peun (Ha ypOBHE MPEUIOKEHUS UITH HEOOBIIIOTO TEKCTA);

CIIyIIaTh U TOHUMATh PEeUb APYTHUX;

BBIPA3UTEIHLHO YUTATh U IEPECKA3BIBATH TEKCT;

BCTYIIaTh B Oecelly Ha YPOKE U B )KH3HU;

COBMCCTHO JOrOBAapHBAaTLCA O IMpaBUJIax O6HIeHI/ISI " MOBEACHUS B IIIKOJIC U CIICA0BATH UM,
YUUTHCS BBIMOJIHATH Pa3IuyHbIE POJIU B Ipymie (JIuaepa, UCIOJTHUTENS, KPUTHKA).

CpCIlCTBOM (bOpMI/IpOBaHI/IH KOMMYHUKATHBHBIX JencTBuit CJIy’KaT TCXHOJIOIruAa

npoGieMHOro juanora (MoOyXAaromuid M MOABOISIIMNA JAMAJIOT), TEXHOJOTHUS MPOAYKTUBHOTO
YTEHUS U OpraHu3alus paboThl B MaJIbIX IPYIIIax.



IIpeameTHbIe:

Tema Yyamuecs Hayyarcs Yyamuecs 1moJy4ar
BO3MO’KHOCTh

BexTopsl — 0003Ha4aTh U U300pakaTh BEKTOPHI, — OBJIAJIETh  BEKTOPHBIM

5 . METOJOM Ul PELICHUs

— u300paxarb BEKTOpP, PaBHBIM JaHHOMY, T ——

— CTPOMTH BEKTOP, paBHBIA CyMMeE [BYX AOKA3aTCIbCTBO,
BEKTOPOB, HCIIONB3Ys IIpaBHIIa
TPEYTrOJIbHUKA, NapajiesnorpaMmMa, | _ pouenecty OITBIT
(bopMyITHpPOBATH 3aKOHBI CIOKECHHUS, BBITIOJHEHHST POEKTOB,

— CTPOUTb CYMMY HECKOJBKUX BEKTOPOB,

UCIIONIB3Ysl IIPABUIJIO MHOTOYT OJIbHUKA,

— CTPOUTb BEKTOp, PaBHBIM PAa3HOCTH JBYX
BEKTOPOB, ABYMSI CIIOCOOAMH.

— pelartb Tr€OMETPUYECKUE 3a/1a4u
UCIIOJIb30BaHUE  aJIFOPUTMa BBIPAKEHUS
4yepe3  JJaHHblE  BEKTOPBI,  HCIOJIB3Ys
IpaBWjia  CJIOXKEHUS, BbIUUTAHUA U
YMHOXEHHS BEKTOpa Ha YUCIIO.

— pemarb IPOCTEUIINE TE€OMETPUYECKUE
3aJla4M, OIIMPAsACh HAa U3YYECHHBIE CBOKCTBA
BEKTOPOB;

— HaxXOAWTh CPEIHIOK JMHMIO TpalelHy 10
3aJaHHBIM OCHOBAHUSIM.

B nmoBceqHeBHOM KU3HM M NPH HM3YYECHUH

APYrUX NpeMeTOB:

— UCIOJb30BaThb BEKTOPHl JJIs PEIIEHUs
OPOCTEHIINX 337ad Ha OIpEIeIcHHE
CKOPOCTH OTHOCHUTEJIBHOTO JIBH>KECHHS.

Meton — omepupoBaTb Ha  0a30BOM  YpOBHE |— OBJAJETh

KOOpAMHAT MOHSTUSIMHU: KOOpAMHATBl  BEKTOpA, KOOPJMHATHBIM
KOOpAMHATBl CyMMBl ¥ Pa3HOCTH METOJIOM pELICHUs 3aha4
BEKTOPOB, TPOM3BEJICHUS BEKTOpa Ha Ha  BBIYUCIICHUE u
4HCJIO; JI0Ka3aTeNbCTBO;

—  BBIUUCIIITH KOOpJUHATHI BEKTOpa, [— MPHOOPECTH OIIBIT
KOOpAMHATBl CYMMBI H pa3HOCTH UCIIOJIb30BaHUs
BEKTOPOB, KOOPAMHATHI IPOU3BEACHUS KOMITBIOTEPHBIX
BEKTOpPA Ha 4YHCJIO; porpamMMm Ui aHaiausa

YaCTHBIX ClIy4yacB

— BBIUHCIATH YTOJI MEXAY BEKTOPaMHU, B3AMMHOLO

— BBIUMCIATH  CKAaISPHOE  HPOM3BEICHHE PacIONOKEHIA
BEKTOPOB; OKPY>KHOCTEN u

MIPSIMBIX;
— BBIUHCIIATH PAaCCTOSHUE MEXAY TOUYKaMU
— npuobpectu OTIBIT

MO0 U3BCCTHBIM KOOPpAWHATAM,




BBIYUCIISITh
OTpe3Ka;

KOOPIMHATHI CepeIUHBI

COCTAaBJIATb YPAaBHCHUC OKPYKHOCTHU, 3HAA
KOOPAWHATBI OCHTpa n TOYKH
OKPY’KHOCTH, COCTaBJIATH YpaBHCHHC
HpHMOﬁ 10 KOOpAnuHaTaM JIByX €€ TOYCK;

pemars OpocTeiiine 3agadyd  METOJOM
KOOpJUHAT

BBITTIOJTHCHHS IIPOCKTOB

CoOoTHOIIEHHUS — omepupoBarh ~Ha  0a3oBOM  YpOBHE BBIYUCIIATL  ILIOIIAJIN
MEKITY MOHATHSAMH: CHHYCa, KOCHHYCa M TaHI€HCa duryp,  cocTaBIEeHHBIX
CTOPOHAMH H YTIIOB, W3 JBYX M Ooyee
yriaamu IPAMOYTOJILHUKOB,
Tpeyroibnuka, |~ [PUMCHATH OCHOBHOC TapaieaorpaMMoB,
Cranspoe TPUTOHOMETPHIECKOE  TOKICCTBO  TIPH N ——
npousBeneHHe PCWICHMM 331ad HA HAXOXJICHMC OMHOMH I
BEKTOPOB TPUTOHOMETPHYECKON  (QYHKIMH  depe3
IPYTyIo, BBIYMCIATh  ILIONIAIN
MHOTOYTOJIbHUKOB,
— wu3o0paxaTrb Yroil MeXay BEKTOpaMH, HCTIONb3YS  OTHOMIEHUS
BBIMUCIIAT  CKAJIAPHOE IPOM3BEICHUE PABHOBEIHKOCTH "
BEKTOPOB, PaBHOCOCTAaBJIEHHOCTH;
— HaxoIUThb YIIIBI MEXKIy BEKTOPAMH, HpEMeHATS
WCTIONB3YSI dopmymy CKJIAPHOTO anTeGpamaecKmii u
IPOU3BEICHHS B KOOPJNHATAX, T —
— NPHUMEHSATh TEOPEMY CHHYCOB, TEOPEMY MatepHall Ipu PCHICHNN
KOCHHYCOB, 327144 HA  BBIYHCIICHHE
Iomanei
— TIpUMCHAITH bopmymy njIomann MHOT'OYT'OJIbHHUKOB,;
TPEYTOJNbHHKA,
npuobpectu OTIBIT
— pemlatb  OpOCTEHIIMe  3aJa4d  Ha IPUMEHEHHUS
HaXOJKJIEHHE CTOpOH u YTIIOB are6panvecKoro "
IPOU3BOJILHOTO TPEYrOJIbHUKA TPUTOHOMETPUYECKOTO
N anmapaTa IpU pelIeHHH
B noBceaHEBHON JKM3HH M NPH H3y4YeHUH
rEOMETPHYECKHX 3a/1a4
JIPYTHX NMPEeAMETOB:
—  WUCIOJIB30BaTh BEKTOPHI JUIS  PELICHUS
3a/1a4 Ha JBHKEHHE M JIEHCTBUE CHIT
Jlauna — omepupoBaTh Ha  0a30BOM  YPOBHE BBIBOAUTH (OPMYIy LIS
OKPY>KHOCTH H OHATUAMU IPaBHIBLHOTO BBIYUCIICHHS yria
0L KPyIa MHOTOYTOJILHHKA, TIPaBUIILHOTO n-
— npuMeHATh  (GOPMyJy IS BBHIYMCIIECHUS YTONBHUKA U MPHMEHSTH

yTIJla IPaBUIIBHOTO N-YTOJIbHUKA.
IPUMEHATH (OPMYIIBI TUIOIIAH, CTOPOHBI
[IPaBUJILHOTO MHOTOYT'OJIbHUKA, pajauyca
BIIMCAHHOW M OITMCAHHOM OKPYHOCTH,
IIPUMEHSATH (bopmyIb JUITHBI
OKPY’KHOCTH, JYyT¥ OKPY>KHOCTH, IIJIOIIAIN
Kpyra 1 KpyroBOro CeKTopa.

WCIIOJI30BAaTh CBOWCTBA U3MEPEHHUsI JJIVH,

€e B MpoIlecce peIIeHUs
3ajady,

IIPOBOJUTH
JI0Ka3aTeIbCTBA TEOPEM
o (¢dopmyne TmIOMIANH,
CTOPOHBI  IPAaBUJILHOIO
MHOTOYTOJIbHHKA,




YIJIOB  IpU  pEIIEHWH  337ad  Ha
HaXO0XJEHUE JIMHBI OTPE3Ka, IpajyCHOU
MEpBI yIJia;
BBIUMCIIATh  IUIOIIAAM  TPEYrOJIbHUKOB,
IPSIMOYTOJIBHUKOB, Tpaneluii, KpyroB Hu
CEKTOPOB;

paadyca BIOUCAaHHOM H
OIIMCaHHOW OKPY>KHOCTHU
U CIENCTBUH W3 TEOpEM
U IPUMEHATh HUX MpHU
pELICHNH 3a1a4,

pemaTh  3aJa4d  Ha
—  BBIYHCIATH JJIUHY OKPYXHOCTH U JUIMHY
TYTH OKPYIKIOCTH: JI0Ka3aTeIbCTBO C
YTH OKpYy ’ . UCIIO0JIb30BaHUEM
—  BBIYMCIATH JUIMHBI JIMHEHHBIX 3JEMEHTOB
bopmyn JUTUHBI
Guryp u ux yribl, UCIOJb3Yysl U3yYEHHBIE
OKPY)KHOCTH U JIJIMHBI
dbopmybL.
IyTH OKPY>KHOCTH,
. bopmyn riomaaen
B mnoBceiHeBHOH KH3HM W NPH H3yYeHUHU dburyp
APYIrUX IPeIMeTOB: '
— pemaTth NMPaKTHYECKUE 33]auM, CBSI3aHHBIC
c HAXOXKJICHUEM Te€OMETPUIECKUX
BEJIMYMH.

JBnaxeHust — omepupoBaTb Ha  0a30BOM  YpOBHE IPUMEHSTh CBOHCTBa
HOHATUSMH OTOOpa)kKeHHsI IUIOCKOCTH Ha JIBYDKEHUS TP PELIeHUN
ce0s U JIBUKCHMUS, 3ajad,

— omepupoBaTh Ha  0a30BOM  YpOBHE IPUMEHSTH TIOHATHS:
MOHATUSAMHM  OCEBOM UM  LEHTPAIBHOM oceBass U LIEHTpaJlbHAas
CUMMETPUH, NapajjIeIbHOTO MepeHoca, CUMMETpH,

MOBOPOTA, napajieNbHBIA  TIEPEeHOC
. U TIOBOPOT B pEIICHUHU

— pacro3HaBaTh BHJIbI ABIKEHHIH, sazau

— BBINOJHATH TOCTPOCHHE JIBIKCHHU C
MOMOIIBI0  HUPKYJISI W JIMHEHKH,
OCYILECTBIIATH MpeoOpazoBaHue Guryp,

—  pacro3HaBaTh o yepTexam,
OCYILECTBIIATh MpeoOpa3oBaHus QUIYp C
IIOMOIIBI0  OCEBOM U LEHTPAJIbHON
CUMMETPUH, MapayIeIbHOTO IMepeHoca |
MIOBOPOTA.

HauaibHbie — pacmo3HaBaTh Ha 4YepTEeKaxX, pPUCYHKaX, BBIYHUCIISITh 00BEMBI

CcBeleHNs! "3 MOJIENISIX U B OKPYKAIOIIEM MHUPE TUIOCKUE POCTPAHCTBEHHBIX

cTepeomeTpHu U TPOCTPAHCTBEHHbIE T'€OMETPHUECKUE reoMeTpuueckux Guryp,
burypsr; COCTaBIJICHHBIX u3

. 5 IPSMOYTOJIBHBIX

— pacro3HaBaTh pa3BEPTKH KyOa, MapATIeTeTHICIOB;
IPSIMOYTOJIEHOTO napajuiesienunena,

NpaBWIbHON THMpamMHIbl, LWIMHApPA U yIIyOUTh W Pa3BHTh
KOHYCa, MIPEICTABIICHHS 0
. IPOCTPAHCTBEHHBIX

— ONpEJeNsTh MO JMHEHHBIM  pasMepam TEOMETPHHUECKIX
pa3BEPTKH (QUTYpPHI JIMHEHHBIE DPa3Mephl burypax;
camoit puryps! 1 Ha000pOT; ’

. OPUMEHSTh MOHATHE

— BBIUHCIATE  00BEM  TIPSAMOYTOILHOTO Pa3BEPTKH s
napaenenunesa.

BBIIIOJTHEHU A




MPAKTUYECKUX PACUETOB.

00 akcuomax

[Tomyuuts Oosee riyOOKOE

reoMeTpuu MMpeaAcCTaBJICHUEC O CUCTCMC
aAKCHUOM IIaHUMETPUHN n
AKCHMOMATHYCCKOM MECTOAC
HOBTOpeHI/Ie MNPUMCHATL IMIpU PCHICHUH 3a/ldad OCHOBHBIC COOTHOIICHHUA MCKIAY
Kypca CTOPOHAMHU U YIJIaMU MMPAMOYT'OJIBHOI'O U ITPOU3BOJIBHOI'O TPCYI'OJIbHHUKA,
IMJIAHUMETPUH

IPUMEHSATH (YOPMYJIBI TUIOIIAAN TPEYTOJIbHHKA.
peuarb TPeyroabHUKH C IIOMOIIBIO0 TEOPEM CHHYCOB U KOCUHYCOB,

IIPUMCEHATh IIPU3HAKK PpPaBCHCTBAa TPEYIOJbHUKOB IIpU PCHICHUH
rCOMCTPHUYCCKUX 3aaa4,

IIPUMCHATDb IIPU3HAKH HO,Z[O6I/I$I TPEYTrOJIbHUKOB npun  pPCUHICHHUU
IrCOMCTPHUUICCKUX 3a1a4,

OmnpeaACIATb BUJbI YECTBIPCXYTI'OJIbHUKOB U UX CBOﬁCTBa,

UCTIONB30BaTh (QOpPMYIBI IUIOMAJAeH GUryp Ui HaXOXKACHUS  UX
IJIOIIAH,

BBITOJIHATh YEPTEXK 110 YCIOBUIO 3a/1a4M, pPEIIaTh IPOCTEHIINE 3aa4u 110
TeMe «HeThIpexyroJbHUKN

UCIIOJIb30BaTh CBOMCTBO CTOPOH YETHIPEXYrOJMbHUKA, OMHCAHHOTO OKOJIO
OKPYXKHOCTH; CBOWCTBO YIJIOB BIHCAHHOTO YETBIPEXYTOJbHHUKA MPH
pEIIeHUH 3a/a4,

MCIOJIb30BaTh (POPMYJIbI IJTMHBI OKPYKHOCTH U JIyTH, IUIOIIAU Kpyra H
CEKTOpa MpH pELICHUH 3a/1a4,

peliaTh TeOMETPUYECKUE 3aa4, ONUPAsICh HA CBOMCTBA KAacaTENbHbBIX K
OKPYXHOCTH, IPUMEHSISI JOTIOJIHUTENbHBIE TIOCTPOCHHUSI, allreOpandecKuii
U TPUTOHOMETPUYECKUH ammnapar,

IPOBOJUTH ONEpalMy HaJl BEKTOPAMH, BBIUUCIAT JJIUHY U KOOPAUHATHI
BEKTOPA, yTroJl MEXY BEKTOPAMH,

pacno3HaBaTb ypaBHEHUS OKPYXXHOCTEM MW MNPSIMOW, YMETb UX
UCIIOJIb30BATh,

UCIIOJIb30BaTh TNPUOOPETeHHblE 3HAaHWA M YMEHHUS B MPAKTUYECKOU
JEATEIbHOCTH JUIsl PEIICHWs MPAaKTHYECKMX 3aJad, CBA3AHHBIX C
HAaXO0JICHUEM I€OMETPUYECKUX BEJIMYUH

2. Conep:xanue yuedHoro npeamera «I'eomerpust 9»

BekTopsnl u MeToa KoopaAUHAT (23 1)

[Tonsitue BekTopa. PaBeHcTBO BekTOpoB. CloXK€HHWE W BBIYMTAHWE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4HuCIIO. Pa3iiokeHHe BEKTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.




Koopaunats! BekTopa. IIpocrelimme 3anaun B KOOpAUHATAX. Y PAaBHEHUS OKPYKHOCTU U MPSIMOM.
IIpuMeHeHre BEKTOPOB M KOOPAMHAT IIPH PEIICHUU 3aad.

OcHOBHasl 1leJIb — HAy4YUTh YYaIMXCS BBIIOJHATH JIEHCTBUS HAJ BEKTOPAMM Kak
HalpaBICHHBIMU OTPE3KaMH, YTO BA)XXKHO JJIs NPUMEHEHUS BEKTOPOB B (PU3MKE; NO3HAKOMUTH C
HCIIOJIb30BAHUEM BEKTOPOB M METOJA KOOPAMHAT IIPU PEIIEHUU I'€OMETPUYECKUX 3aaad. Bekrop
OIIPEAEIAETCS. KAK HAIPABJICHHBIM OTPE30K M JEHCTBUS HAJ BEKTOPAMH BBOIATCSA TaK, KaK 3TO
MPUHATO B QU3UKE, T. €. KaK JCHCTBUS C HAIPABJICHHBIMHU OTPE3KaMHU.

OCHOBHOE BHUMaHHE JOJKHO OBITh YJIEJIEHO BBIPAOOTKE YMEHHH BBIIOIHAThH ONepanun
HaJ BEKTOpaMu (CKJIaJpIBaTh BEKTOPHI 10 MpaBUIaM TPEYroJbHUKA U NapajuleorpaMma, CTPOUTh
BEKTOP, PAaBHBIM Pa3HOCTH ABYX HAHHBIX BEKTOPOB, a TaK)XE€ BEKTOP, PaBHBIM NPOM3BEICHUIO
JAHHOT'O BEKTOPA HAa JAHHOE YHCJIO).

Ha mnpumepax mnokaseplBaeTcs, Kak BEKTOPbl MOIYT IPUMEHSTBCS K PEIICHHUIO
reoMeTpuueckux 3anad. Jlemoncrpupyercs 3¢HeKTUBHOCT pUMEHEeHUsT (HOpMYI JUIsl KOOPHHAT
CEpeUHBl OTPE3Ka, PACCTOSHUSA MEXKIY ABYMsI TOYKAMM, YPABHEHMH OKPYKHOCTH M IPSAMOH B
KOHKPETHBIX TE€OMETPUYECKHUX 3a/Jadax, TEM CaMblM [JaeTcs NpeACTaBICHHE 00 H3yYCHUU
reOMETPHUECKUX (PUTYP C IOMOLIBIO METOJIOB aJIreOphl.

CooTHOIIEHHs MeEKAY CTOPOHAMHM M YIJIaMHM TpeyrojbHuka. CkajsipHoe NpouM3BeJdeHHE
BeKTOPOB (20 u)

CuHyc, KOCMHYC M TaHreHc yria. TeopemMbl CHHYCOB W KOCHHYCOB. Pemienue
TpeyroyibHUKOB. CKaJIpHOE MPOU3BEICHHUE BEKTOPOB M €ro MNPUMEHEHHUE B TE€OMETPHUYECKUX
3aJ]a4ax.

OcHoBHasi 1eb — pa3BUTh YMEHHE YYaIIUXCS MPUMEHSTh TPUTOHOMETPHUYECKHIA
amnmapar Mpy PEHICHUH TeOMETPHUCCKHUX 3a1ad.

Cunyc u xocunyc moboro yria ot 0° mo 180° BBOASTCS C MOMOIIBIO €IUHUYHOI
MOJIYOKPY>KHOCTH, JOKa3bIBAIOTCSI TEOPEMBbl CHHYCOB W KOCHHYCOB W BBIBOAHMTCS €Ile OJHA
dbopMyna miaom@aan TpeyroibHUKA (MTOJIOBUHA MPOU3BEICHUS JBYX CTOPOH HAa CHHYC yria MEXIy
HUMH). DTOT anmapar MPUMEHSETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHOE TIPOU3BEEHUE BEKTOPOB BBOAMUTCS Kak B (u3MKe (MPOU3BEACHUE JUIMH
BEKTOPOB Ha KOCHHYC yTIJla MeXy HUMH). PaccmaTpuBaioTCst CBOMCTBA CKAISIPHOTO TTPOU3BEICHUS
Y ero MPUMEHEHHE MPHU PEIICHUN TE€OMETPUUECKHUX 3a/1a4.

OcHOBHOE BHHUMaHUE CIIeyeT YAETUTh BBIPAOOTKE TMPOYHBIX HABHIKOB B
MIPUMEHEHUH TPUTOHOMETPUUECKOTr0 anmnapara npu pelieHn reOMETPUUECKUX 3a/1au.

JITHHA OKPY’KHOCTH H IJIOIIA/bL Kpyra (64)

[IpaBunbHbIE MHOTOYTrOJbHUKH. OKpYKHOCTH, ONHUCAaHHAsg OKOJIO MpPaBUIBHOTO
MHOFOyFOJIBHI/IKa U BIIMCAHHAsI B HETO. HOCTpOCHI/Ie HpaBI/IJ'II)HBIX MHOFOerJ'H)HI/IKOB. I[J'II/IHa
okpyxHoCTH. [Tnomanp kpyra.

OCHOBHaSI oeciap — paCIHI/IpI/ITB 3HAHUC y‘I&H.[PIXCSI (0] MHOFOerJ'II)HI/IKaX; paCCMOTpeTI)
MOHATHSL JUIMHBI OKPY>KHOCTH U TUIOIIAIU Kpyra U ¢GopMyJibl sl UX BhIYMCIIEHUs B Hadane TeMbl
JaeTcs  OMpe/eNieHHe MPaBHIIBHOTO MHOTOYIOJIBHMKA W PacCMaTpUBAIOTCS TEOpeMbl 00
OKPY>KHOCTSIX, ONMHCAaHHOM OKOJIO TPaBWJIBHOIO MHOIOYroJIbHMKAa M BIHUCaHHOW B Hero. C
MOMOIIIbI0  OMHCAHHOW  OKPYKHOCTH  pEeHIaloTCs 3aJadyd O MOCTPOEHUU  MPABUIBHOTO
LIECTUYTOJIbHUKA U MPABUIILHOTO 12-yronbHUKA, €CIM 1aH NMPAaBUIbHBIN M-yTOJIbHUK.

@opMyInbl, BBIPAXKAKIIWE CTOPOHY MPAaBHIBHOIO MHOTOYTOJIBHUKA W PAaanyC
BIIMCAHHOM B HETO OKPYXHOCTH Y€pe3 paguyc OIMCAHHOM OKPYXHOCTH, HCHOJB3YIOTCS NpH
BbIBOJIE (DOpPMYNT NIMHBI OKPYKHOCTH U IJIOWAAM Kpyra. BelBoa omnupaercs Ha HMHTYMTHBHOE
MPEACTABICHUE O TIpenesie: NPH HEOTPAHMYEHHOM YBEIIMYEHWW YHCJIa CTOPOH TPABHUIHHOTO



MHOTOYT'OJIbHUKA, BIHCAHHOTO B OKPYXHOCTh, €ro TEpUMETP CTPEMHUTCS K [UIMHE JTON
OKpPY>KHOCTH, a IUIOLIa/lb — K IJIOLIAAHN Kpyra, OrpaHUYEHHOIO OKPYKHOCTBIO.

JBuxenust (64)

Otobpakenue miockoctd Ha cebs. [lomarune nBwxkenus. OceBas M IEHTpaJbHAA
cummetpuu. [lapamnensHbiil nepenoc. [loBopot. HanoxxeHust u 1BUKEHUS.

OcHOBHas 11e/1b — MO3HAKOMUTh YYAIUXCS C NOHATUEM JIBMXKEHUS U €r0 CBOWCTBaMH,
C OCHOBHBIMHU BHJIaMH JIBH>)KEHHI, C B3AUMOOTHOLIEHUSIMU HAJIO)KEHUM U IBUKEHUM.

JIBukeHHe IJIOCKOCTH BBOJMUTCS Kak OTOOpaKeHHWE IUIOCKOCTH Ha  cels,
COXpaHSAIOIIEE PACCTOSIHUE MeXAy Toukamu. llpu paccMOTpeHMM BUIOB JBUXEHUH OCHOBHOE
BHUMAaHHE YJIEJIAETCS MOCTPOCHUIO 00pa30B TOUEK, IPSAMBIX, OTPE3KOB, TPEYrOJIbHUKOB IIPH OCEBOM
U UEHTPAIbHOW CHMMETpHSX, NMapajuleIbHOM IepeHoce, moBopore. Ha s(dexTHpIX mnpumepax
IIOKAa3bIBAETCS IPUMEHEHUE JIBUKEHUI NPU PELLIEHUU FreOMETpUUECKUX 3a1au. [ToHsTHe HamoXeHus
OTHOCHTCSI B JaHHOM KypC€ K YHCIy OCHOBHBIX MOHATUH. JlOKa3bIBaeTCs, YTO MOHATHUS HATOXKEHUS
U JBUKCHHS SBJISIOTCS SKBUBAJICHTHBIMU: JIF000€ HANIOKEHUE SIBISICTCS ABUKEHHEM ILIOCKOCTU U
oOpatrHo. M3yuenue nokazaTelnbCcTBa HE SIBISETCS 00s3aTENbHBIM, OJHAKO CJIENYET PacCMOTPETh
CBA3b MTOHATUIN HAJOKEHUS U JBUKEHUS.

HauvanbHble cBeieHus U3 crepeomerpun (4 4)

IIpeamer crepeomerpus. MHuororpannuk. Ilpusma. Ilapamnenenunen. [Hunmuap.
Konyc. Cdepa u map.

OcHOBHasg 1eab — I[IO3HAKOMUTH YYallMXcsl C MHOTOTPaHHUKAMM; TeENaMU U
MIOBEPXHOCTSIMU BpAILICHHS.
006 akcuomax reomerpuu (1 1)

006 akcuomax miuaHumMeTpuu. Hekoropsle cBeieHUsl O pa3BUTUU T€OMETPUN

OcHoBHast 1enb — JaTh Oojee TINIyOOKOE TPEACTAaBICHUE O CHCTEME aKCUOM
IUTAaHUMETPUHN U aKCHOMAaTHYECKOM METOJIE

IMoBTopenue (11 1)

[TapannensHbie npsimbie. TpeyronbHUKH. YeTbpexyroabHUKU. OKPYKHOCTb.
OcHOBHasl 11eNb — HCIMOJIb30BaTh MAaTEMAaTHUECKUE 3HAHUS JUISl PEIIECHUS pa3IU4HbIX
MaTeMaTHYECKUX 3az1ad.



3. TemaTrnueckoe IIAHHPOBaHHE

Jara
Ne n/m Tema ypoxka
ILian ®akr
IToBTOpenne. BekTopbl. MeToa KOOpAUHAT.

1 IMoBropenwue. UethipexyroiapHuK. [Lnomias. 01.09
2 [oeropenwue. [TomoOHbIE TpeyTroabHUKH. OKPYKHOCTb. 06.09
3 [Nonsitne BexkTOpa. PaBeHCTBO BEKTOPOB 08.09
4 OTkJaibIBaHUE BEKTOPA OT JAHHOUM TOUKH 13.09
5 Cymma nByX BEKTOPOB. 3aKOHBI CIIO’KEHUS BeKTOpoB. [IpaBuio mapamrenorpamma 15.09
6 Brrunranue BeKTOpoB 20.09
7 Brrunranue BekTopoB 22.09
8-9 Pemenwne 3anaq «CrioskeHrE ¥ BEIYUTAHUE BEKTOPOBY» 27.09

29.09
10 YMHOKEeHHE BeKTOopa Ha YUCIIO 04.10
11 Pemenwne 3ama4 «yMHOXKEHIE BEKTOPA HA YHCIIO» 06.10
12 CpenHasg TMHUA Tparenun 11.10
13 Pemenue 3amay 13.10
14 KonTtpoannas padora Nel BexkTops! 18.10
15 PasnoxeHune BexTOpa 10 IBYM JIaHHBIM HEKOJUTHHEAPHBIM BEKTOpaM 20.10
16 Koopaunater BekTopa 25.10
17 [Ipocreiimme 3agaqu B KOOpAUHATAX 27.10
18 Pemienue 3amay MeTo0M KOOpIUHAT 08.11
19 YpaBHEHUE OKPYKHOCTH 10.11
20 YpaBHeHHe npaMoit 15.11
21-22 |YpaBHeHue NpsIMON M OKPYKHOCTH. Perienue 3aaq 17.11

22.11
23 K/p Ne2 24.11

MeToa KOOPAHHAT




CooTHOLIEHUSI MKy CTOPOHAMH M YIJIaMM TpeyroJibHuka. CkajisipHoe nNpou3Be/eHle BEKTOPOB

24 CuHyc, KOCUHYC, TAHT€HC yIJia 29.11
25 OCHOBHOE TPUTOHOMETPUYIECKOE TOKIESCTBO. 01.12
26 @DopMyIsl A1 BBIYUCIEHUS] KOOPIAUHAT TOYKU 06.12
27 CoOTHOIIIEHHE MEKAY CTOPOHAMHU U YTIIAMU TPEYTOJIbHUKA 08.12
28 TeopeMbl CHHYCOB ¥ KOCHHYCOB 13.12
29 Pemienue TpeyroasHUKOB 15.12
30 Pemenue TpeyroibHUKOB 20.12
31 W3meputensHbie paboThHI 22.12
32 «COOTHOIIIEHUST MEXTy CTOPOHAMH U YTIaMH TPEeyTrolbHUKa»Pemenue 3aaaq 27.12
33 Yron mexay Bektopamu. CKalsipHOE POU3BEICHNE BEKTOPOB. 29.12
34 CkasipHOe IIPOU3BEICHIE BEKTOPOB B KoopauHaTax. CBOMCTBA CKAISIPHOTO MTPOU3BEACHUS 17.01
35 [IpaBUIIbHBIM MHOTOYTOJBHUK 19.01
36 OKpy>XHOCTb, OITMCAHHAsA OKOJIO MTPaB. MHOTOYT. ¥ BIIMCAHHAS B IIPaB. MHOTOYT. 24.01
37 DopMyITBI ISl BBIYMCIICHHS TUIOIA/IN PABHIFHOIO MHOTOYTOJIBHHKA, €T0 CTOPOHBI U Pajiiyca BIUCAHHON OKPY)KHOCTH 26.01
38 K/p Ne3 CooTHO1IEHUSI MeKAY CTOPOHAMM U YIJIaMu TpeyrojbHuka. CkajsipHoe npou3BeJeHne BEKTOPOB 31.01

JlIMHA OKPYKHOCTH M IVIOIAJAb Kpyra 02.02
39 JIJMHaA OKPY>KHOCTH 07.02
40 JmHa okpykHOCTH. Pemenue 3ama4 09.02
41 [Tnomans kpyra u KPyroBoro CEKTopa 14.02
42 [Tnomanp kKpyra u KpyroBoro cekropa. Pemenne 3amau 16.02
43 Pemenue 3amay mo reme 21.02
44 K/p 4 lnuHa oKpYyKHOCTH M IUIOLIAAL Kpyra 23.02

JABuxenust
45 OTtpaxkeHue mI0CKOCTH Ha ce0s. [ToHsTHe ABMKEeHUS 28.02
46 CBoiicTBa IBUKEHUSA 02.03
47 Penrenue 3anau no teme: «monstue qBrkeHus. OceBast M IEHTpaTbHAST CUMMETPHSI 07.03
48 [MapannensHbIN IepeHoc 09.03
49 [ToBopoT 14.03
50 K/p 4 16.03

«/IBUIKEHUD»




HavanbHble cBeleHHsI U3 CTepeOMeTPHH

51 [Ipeamer crepeomeTpusi. 21.03
52 Muororpannuk. [Tpusma. [apannenenune. 04.04
53 Hunmuaap. Konyc. 06.04
54 Cdepa u map 11.04
55 Tena v MOBEPXHOCTH BpAILICHUS 13.04
56 00 akcroOMax reoMeTpuu 18.04
IToBTOpEHME
57 Pemenue 3amau 20.04
58 [ToBTOpeHme IO TeMam: 25.04
Hauanbublie reomerpuueckue cBenenus.[lapamiensabie npsmble
59 [ToBTOpenwne Temsbl: TpeyronsHUKN 27.04
60 Pemenwne 3amad o teme: TpeyroabHUKH 02.05
61 [ToBTOpenue Tembl: OKPYKHOCTH 04.05
62 Pemenwne 3agaq mo teme: OKpyKHOCTH 09.05
63 [ToBTOpenue Tembl: YeThIpeXyroabHUKH, MHOTOYTOJIBHUKH 11.05
64 Pemenwne 3agad mo temam: YeTbIpexyronbHUKH, MHOTOyTrOJbHUKH 16.05
65 HroroBasi KOHTpOIbLHasI padoTa 18.05
66 [NorTOpenue Tembl: Bektopsl. MeToa KOOpAUHAT. 23.05
67 [ToBTOpenue Temsl: J[BrmKeHMe 25.05
Pewenue 3anay no temam: Bektopel. Meton koopiuHaTt. JIBr>keHuUe.
68 [ToBTOpenue Temsl: J[BrmKeHMe 30.05

Pemrenue 3anau no temam: Bektopel. Meton koopuHaT. JIBrkeHue.
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