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Ilnanupyembie npeaMeTHbIe Pe3yJbTAThl H3YYEeHHS Y4eOHOIO IpeaMera.

[Tporpamma obOecrieunBaeT ITOCTHIKCHUE CICAYIONIMX PE3YJIbTaTOB OCBOCHUSI 00pa30BaTEeIbHON
POTpaMMbl OCHOBHOTO 00IIIero 00pa30BaHus:
JUYHOCHbLE:
. UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B IIPAKTUUCCKOM e TEIbHOCTH U
TIOBCEHEBHOM KU3HU JUISI MOJICIIMPOBAHUS MPAKTHUECKUX CUTYAIIMH U UCCIICIOBAHUS
MOCTPOCHHBIX MOJIEJICH C MCIIOJIL30BaHUEM armapaTa reOMETPUU

. (dopMHpOBaHKE OTBETCTBEHHOTO OTHOIICHHS K YUEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yyaroImuxcst K cCaMOpa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHUBALIUH K
00y4eHHIO U TI03HAHHUIO, BEIOOPY AanbHeimero oopa3oBanus Ha 0a3e OpUCHTUPOBKH B
mupe npodeccuii 1 npopheccuoHaAIbHBIX MPEAIOYTEHUI, 0CO3HAHHOMY IIOCTPOCHUIO
MHAMBUYaJIbHON 00pa30BaTeIbHON TPAEKTOPUH C YUETOM YCTOMUMBBIX
IIO3HABATEJIbHBIX HHTEPECOB

. (GopMUpOBaHHKE LIEIOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIECTBCHHOM MPAKTHKH

. (dbopMHpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE CO
CBEPCTHHUKAMM, CTAPIIUMHU ¥ MIIJIINMHU B 00pa30BaTelbHOM, OOIIECTBEHHO MOJIC3HOH,
y4eOHO-HUCCIIeI0BATEIIbCKOM, TBOPUECKOM U APYrUX BUAAX IEATCIBHOCTH

. YMEHHE SICHO, TOYHO, IPAMOTHO M3JIaraTh CBOM MBICIN B YCTHOW U MIUCBMEHHOW pe4H, IOHUMATh
CMBICJI ITIOCTaBJIEHHOM 3a1a41, BBICTPAUBATh apI'yMEHTALUIO, IPUBOJAUTE IIPUMEPHI U
KOHTPIIPUMEPBI

. KPUTUYHOCTH MBIIIJICHUS, YMEHHE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHHUS,

OTJIMYaTh rumoTe3y OT Q)aKTa

. KpCaTHUBHOCTb MBIINUJICHUA, MHUIIUATUBY, HAXOJYUBOCTb, AKTUBHOCTD IIPU PCIHICHUHA
TCOMCTPHUUCCKUX 3aaa4d

. YMEHHE KOHTPOJINPOBATH MPOIIECC U Pe3yabTaT YUeOHOM MaTeMaTHYeCKON JesITeNbHOCTH
. CIOCOOHOCTH K SMOIIMOHAIBHOMY BOCIIPHATHIO MAaTEMAaTUUECKIX 0OBEKTOB, 3a/1a4, PEIICHU,
pacCy X IeHUM
METaNpeJIMETHDBIC:

B 9 xnacce Ha ypokax reoMeTpuH, Kak 1 Ha BCeX MpeaMeTax, OyJaeT npooirkeHa pabora mno
Pa3BUTHIO OCHOB YHTATEIbCKON KommeTeHIMU. OOyuarommecs: OBIael0T YTEHUEM KaK CPeJCTBOM
OCYIIIECTBJICHUS CBOUX JAJbHEHIINX IJIAHOB: MPOJOJIKEHUSI 00pa3oBaHMs U caMO0Opa30BaHus,
OCO3HAHHOTO IUVIAHUPOBAHUS CBOETO AKTYaJIbHOT'O U MIEPCIEKTUBHOIO Kpyra YTEHHUS.

[Ipu u3yueHnn reoMeTpun 00yJaronmecs yCOBEpPIICHCTBYIOT IPUOOPETEHHBIE HABBIKU PA0OTHI C
uHpopmanueil 1 nonoaHAT ux. OHM CMOTYT paboTaTh ¢ TEKCTaMU, IPe0Opa30BbIBATh U
UHTEPIIPETUPOBATH COAEPIKAILYIOCS B HUX HH(OPMAIIUIO, B TOM YHCIIE:

* CHCTEeMaTU3UPOBATh, COTMIOCTABIIATh, aHAJTU3UPOBATH, 0000IIaTh U UHTEPIPETHPOBATH HH(POPMAIIHIO,
COJIEpIKalIyIoCcs B TOTOBBIX HH(POPMAIMOHHBIX 00BEKTaX;

* BBIJICJIATH TVIABHYIO ¥ U30BITOUHYIO HHPOPMAIIHIO, BHIIIOJIHATH CMBICJIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAKTOB, MBICTICH; IPEACTABIATH HH(OPMALIMIO B CXKATOM CII0BECHOH Gopme (B BUIE
IUTaHA WM T€3MCOB) U B HAIJISIHO-CUMBOJINYECKOH opMe (B BHIE TaOIUL, rpapUUECKUX CXeM U
JarpaMm, KapT MOHATHNA — KOHLENTYaJIbHBIX THarpaMM, OOPHBIX KOHCIIEKTOB);

¢ 3aII0JIHATH U JOIIOJIHATD Ta6J'II/II_IBI, CXCMBbI, JUarpaMmhbl, TCKCTHI.

B xone nzyuenus reometpun 00ydaromnecs: yCOBEPIICHCTBYIOT OMBIT IPOEKTHOM JESITEeIbHOCTH, KaK
0co00# (hopMbI yueOHOI pabOThI, CIOCOOCTBYIOIIEH BOCIIUTAHUIO CAMOCTOSTEIbHOCTH,
HWHUIIMATUBHOCTH, OTBETCTBECHHOCTH, ITIOBBIINICHUIO MOTHUBAIINN 1 B(i)(i)eKTI/IBHOCTI/I y‘Ie6HOI>'I
JeSITeJIbHOCTH; B XOJI€ PeaM3aliy UCXOTHOTO 3aMbICIIa Ha MMPAKTUYECKOM YPOBHE OBIIAJICIOT



YMEHHUEM BBHIOMPATh aJ€KBaTHbIEC CTOAIICH 3a7aue CpeICTBA, IPUHUMATh PEIICHHs], B TOM YHCIIE U B
CUTyalUsax HeonpeaeaeHHocTH. OHU MOIydaT BO3MOXKHOCTD Pa3BUTh CIOCOOHOCTB K pa3paboTke
HECKOJIbKUX BapUAHTOB PELIEHUI, K IOMCKY HECTAaHAAPTHBIX PELIEHUH, IOMCKY U OCYIIECTBIECHUIO
Hau0oJiee MPUEMIIEMOT0 PEeILICHHSL.

pezynamugHole:
e onpedensams UEIb ACATEIBHOCTU HA YPOKE C TIOMOIIBIO YYUTENS U CAMOCTOSITENLHO;
e  YYHUTHCS COBMECTHO C YUUTENIEeM OOHAPYKUBATh U popmynuposams y4ebHy0 npoo.iemy,
e YUHUTBHCA NIAHUPOBAMb YIEOHYIO ACSITEILHOCTh HA YPOKE;

e BbICKA3bI6AMb CBOIO BEPCUIO, IIBITATHCS IpeuIaraTh crnocod e€ npoBepkH (Ha OCHOBE
MPOJYKTUBHBIX 33/1aHUN B yUEOHHKE);

e paboTas Mo MpeaIoKEHHOMY IUIaHY, UCHOIb308aMb HEOOXOJUMbIE CPECTBA (YUeOHUK,
KOMITBIOTEP U HHCTPYMEHTHI);

U onpedeﬂﬂmb YCII€HMIHOCTD BBIIIOJHCHHA CBOCTO 3aJaHuA B JUAJIOre C YUUTCIICM.

CpenctBoM GOpMHUPOBAHUS PETYIISATUBHBIX AEHCTBHUH CIIy>KaT TEXHOJIOTUs IPOOJIEMHOr0 Juajiora Ha 3Tare
U3y4eHHsI HOBOT'O MaTepHaja U TEXHOJIOTHI OIICHUBAaHUS 00pa30BaTEIbHBIX JOCTHKECHHNA
(Y4eOHBIX yCIIEXOB).

no3HnaeamesibHble.

e  OpPHEHTHUPOBATHCS B CBOCH CHCTEME 3HAHUI: HOHUMAMb, YTO HY)KHA JOTIOTHUTEIbHAS
nHpopmanus (3HaHus) IS perieHus yaeOHoM 3a/1a4u B OJUH IIaT;

e OJenamb MIPEBAPUTEIBHBIA 0MOOp UCTOYHUKOB WH(GOPMAIINH /IS pEIIeHUs YIeOHOH 3a/1a4H;

e  J00BIBAaTH HOBBIC 3HAHMS: HAX0OUMb HEOOXO0AUMYIO HH(OpPMAIHIO, KaK B yueOHUKE, TaK U B
NPEIOKEHHBIX YYUTEIIEM CIIOBapsiX, CIPABOYHUKAX M MHTEPHET-PECypcax;

e  J00BIBaTH HOBBIC 3HAHMUSL: U36/IeKamb HH(HOPMAIHIO, TPEICTABICHHYIO B pa3HBIX OpMax (TEKCT,
TabnuIa, cxema, WUTIOCTPaLUs U Ap.);

nepepadaTbIBaTh NOJYyYEHHYIO HH(OpMaIUIO. Habaiodams u
oenamb CaMOCTOSITENIbHBIE 661600b1. CpelicTBOM (OPMUPOBAHUS TO3HABATENbHBIX AEHCTBUM
CITY’)KUT Y4eOHBIN MaTepra 1 33aHus y9eOHNKa, 00eCTIeunBaIOIINe TIEPBYIO JIMHUIO Pa3BUTHS —
yYMEHHUE 00BACHATH MUD.

KOMMYHUKamueHbsle:

e  JIOHOCUTH CBOIO MO3HIIUIO 10 APYTUX: 0PopMIsimb CBOIO MBICIIb B YCTHOM M MMCbMEHHOM peun (Ha
YPOBHE MPEI0KEHUS U HEOOIBIIIOTO TEKCTa);

e  CIyIIATh ¥ IOHUMATb peub Opyaux,

e BBIPA3UTENIBHO YUmMams U NePecKa3vbléams TEKCT;

e gcmynamo B Oecelly Ha YPOKE U B )KU3HU;

e COBMECTHO 00208apugambscs O MpaBUIIaX OOLIEHUS U MOBEACHUS B ILIKOJIE U CIE0BAThH UM,
e YUYUTHCA 6bINOJHAMb PA3IUYHBIE POJIU B TpyIIe (JIUepa, UCTIOTHUTENS, KPUTHUKA).

CpenctBoM popMHUPOBaHUSI KOMMYHUKATUBHBIX AEUCTBUMN CITyKaT TEXHOJIOTHS MPOOIEMHOI0 Jranora
(MOOYX TarOIIUK U TIOBOSAIIUIN IUATIOT), TEXHOJIOTHUS MMPOTYKTUBHOTO YTEHUS M OpraHU3aIlns
paboOTHI B MaJIBIX TPyMIax.



NpeaIMETHBIC:

Tema Yyammecs Hayyarcs Yyammecs: mojry4ar
BO3MOKHOCTh
HAYYHUThCHA
BekTopsl -0003Ha4aTh U H300paKaTh BEKTOPHI; -OBJIAJIETh BEKTOPHBIM
(12 yacoB). - n300pakaTh BEKTOP, PaBHBIN TAHHOMY;, METOJIOM JIsl peIICHUS
- CTPOUTH BEKTOP, PaBHBIA CyMME JIBYX BEKTOPOB, 3aJ1a4 Ha BEIYUCIICHUC
HCIIONB3YS TIPaBUiia TPEYTroJdbHUKA, MapauieiorpaMma, U I0Ka3aTeJIbCTBO;
(hopMyIIMPOBATh 3aKOHBI CIIOKCHHUS, -IpUOPECTH OTBIT
-CTPOUTh CYMMY HECKOJIbKUX BEKTOPOB, UCIIOIB3YS BBITIOJTHEHHS TIPOEKTOB.
MPaBUII0O MHOTOYTOJILHUKA,;
- CTPOUTH BEKTOP, paBHBIA PA3HOCTHU JABYX BEKTOPOB, ABYMS
crocobdamu;
-pelaTh TeOMETPUUYECKHE 3aa4U UCIIOIb30BAHNE
aNrOpUTMa BRIPAXKEHUS Yepe3 JaHHBIC BEKTOPHI, HCTIONb3Ys
MpaBUJIa CIIOKEHUSI, BHIYUTAHUS U YMHOXEHUSI BEKTOpa Ha
YHCJIIO;
-pemaTh MPOCTEUIINe FTEOMETPUUYECKUE 3aaun, OTUPAsICh Ha
W3Y4YECHHBIE CBOKWCTBA BEKTOPOB;
-HaXOJUTh CPEIHIOI0 JIMHUIO Tpamneluud MO0 3aJIaHHBIM
OCHOBAHHMSIM.
B mnoBcenHeBHOH KW3HM W TIPU HU3YYEeHHH JIPYrHX
NMpeaMeTOB:HCIIOIb30BaTh BEKTOPBI IS penieHus
MPOCTEUIINX 3a7a4 Ha onpeeIeHue CKOPOCTH
OTHOCHUTEILHOTO JBHIKEHHS.
Merton -ONepupoBaTh Ha 6230BOM YPOBHEMOHITHSIMU KOOPJIUHATHl | -OBIAJCTh
koopauHat (10 | BeKTOpa, KOOPJAUHATBHI CYMMBbI U Pa3HOCTHU BEKTOPOB, KOOPJIMHATHBIM

4acoB).

MIPOU3BEICHUS BEKTOPA HA YUCIIO;

-BBIYUCIIATH KOOPJUHATHI BEKTOPA, KOOPAMHATHI CYMMBI U
Pa3HOCTU BEKTOPOB, KOOPJIMHATHI IPOU3BEACHUS BEKTOpa Ha
YHUCIIO;

-BBIYHCIIATE YTOJ MEX]y BEKTOPaMHU;

-BBIYHCIIATH CKAJSIPHOE MPOU3BEICHUE BEKTOPOB;
-BBIYHUCIIATH PACCTOSHUE MKy TOUYKAMH IO H3BECTHBIM
KOOpJIUHATaM;

-BBIYHUCIIATH KOOPJUHATHI CEPEAMHBI OTPE3Ka;
-COCTaBJISITh YPaBHEHHE OKPYKHOCTH, 3HAsI KOOPAMHATHI
LIEHTPa ¥ TOYKU OKPYKHOCTH, COCTABJISITH YPAaBHEHHE
MPSIMOM IO KOOPJIMHATAM JIBYX €€ TOYEK;

-pemaTh MPOCTEeHIINE 3a/1a4i METOI0M KOOPIUHAT.

METOJIOM pPeIlICHHS
3a71a4 Ha BBHIYUCIICHHE
M JI0Ka3aTelIbCTBO;
-IPHOOPECTH OTIBIT
UCIIOJIb30BAHUS
KOMITBIOTEPHBIX
MpOrpamM JiJIsl aHAJIN3a
YaCTHBIX CITy4aes,
-B3aMMHOT'0
PacIONIOKEHHS
OKPYKHOCTEH U
IPSMBIX;

-IIpUOOPECTH ONBIT
BBITIOJTHEHWSI TPOEKTOB.




CooTHolIeHUsI | -ONEPUPOBATH HA 0A30BOM YPOBHE IOHITUSMU: CHHYCA, -BBIYUCIISATD TUIOIIAIN
MeEKIY KOCHHYCA U TaHI'€HCa YIJIOB; ¢buryp, cocTaBIeHHbIX
CTOPOHAMH H -[IPUMEHSITh OCHOBHOE TPUTOHOMETPUUECKOE TOMKIECTBO u3 IByX U Oouiee
yriiaMmu IIPU PELICHNUH 33a4 Ha HAXOKIECHHUE OJJHOM PSMOYTOJIbHUKOB,
TPEYroJIbHUKA. | TPUTOHOMETPUUECKOH (DyHKIIUM Yepe3 ApyTylo; napasieIorpaMMoB,
CkausipHoe -M300paxkaTh yroy MeX,J1y BEKTOpPaMH, BEIUUCIIATh TPEYroJbHUKOB, Kpyra
Npou3BeJeHNe | CKaJLIPHOE IIPOU3BEJICHHE BEKTOPOB; U CEKTOpPa;-BBIYUCIIATh
BEKTOPOB -HaXxOJUTh YIJIbl MEXJly BEKTOpPaMH, UCHOJb3Ys (HOpMyITy IUIOILAAH
(14 acos). CKaJISIPHOTO TIPOU3BEICHUS B KOOPAMHATAX; MHOTOYTOJILHUKOB,
-IPUMEHATh TEOPEMY CUHYCOB, TEOPEMY KOCUHYCOB; UCIIOJIb3YS] OTHOLIEHHUS
-[IPUMEHSITh GOPMYITY IUIOMIAIN TPEYTrOJIbHHUKA: PaBHOBEIIMKOCTH U
1 PaBHOCOCTaBJIEHHOCTH;
S = —absin a
5 -IPUMEHSATH
-pelaTh NPOCTEUINNE 3a1a41 Ha HAX0XKIEHUE CTOPOH U anredpaudeckuii u
YIJI0B IIPOU3BOJIBHOTO TPEYrOJIbHUKA. TPUTOHOMETPHYECKUH
MatepHai npu
pellIeHNH 3a1a4 Ha
BBIYMCIICHHE TUIOIIAAeH
MHOTOYTOJIbHUKOB;IIPU
00pecTH OTBIT
pUMEHEHHUS
ajreOpanyeckoro u
TPUTOHOMETPUIECKOTO
annapararnpy peleHUH
reOMEeTPUYECKUX
3ajau.
Jnna -OnepupoBaTh Ha 0a30BOM YPOBHEMOHATUAMU MPABUIBHOTO | -BBIBOAUTH (OPMYILY
OKPY’KHOCTH M | MHOTOYT'OJIbHHUKA;-TIPUMEHATH (HOPMYITY JJISi BBIYHCICHHS JUIS1 BBIYUCIICHUS yTiIa
JI0IAb yIJla IpaBUJIBHOTO N-YTOJIbHUKA; PaBUIBHOIO N-
Kpyra -IPUMEHSTH (OPMYJIBI IO, CTOPOHBI IPaBHIBLHOTO YTOJbHUKA U
(12 acos). MHOT'OYTOJIbHUKA, painyca BOUCAHHOM 1 ONTUCAHHOM IPUMEHSATH €€ B
OKPYKHOCTH;IIPUMEHATH (OPMYJIBI JUTHHBI OKPYKHOCTH, MIPOIIECCE PEIICHHS
IYTU OKPY>KHOCTH, IUIOLIaN KPyra U KpyroBOro CEKTOpa; 3a7a4;TIPOBOIUTD
UCTIONIB30BATh CBOMCTBA N3MEPEHHS JJIMH, YTJIOB IIPH JI0Ka3aTenbCTBa
pELIEHUN 3aa4 Ha HaX0XKJICHUE JUIMHBI OTPEe3Ka, IPaJyCHOH | TeopeM O Gopmyie
MepHI YIi1a;BBIYNCIIATH IUIOIMAAN TPEYTOJIbHHUKOB, IUIOIIA/IN, CTOPOHBI
IPSIMOYTOJIbHUKOB, Tpaneuuii, Kpyro u HPaBUIBHOTO
CEKTOPOB;BBIUUCIIATD JIHHY OKPYKHOCTH U JUIMHY JTyTH MHOT'OYTOJIbHHKA,
OKPY>KHOCTH;BBIYMCIIATH JUIMHBI TUHEHHBIX 2JIEMEHTOB paauyca BOMCAaHHOM 1
Gburyp u uX yribl, UCTIONb3Yys U3ydeHHbIe popMyisl. B OITMCAHHON
MOBCEHEBHOM KU3HH M IIPH U3y4YeHHUH APYrUX OKPYXHOCTHU H
MpeIMeTOB:penIaTh MPaKTUIECKUE 3aJa4H, CBI3aHHBIE C CIIE/ICTBHI U3 TEOpEM U
HaXO0X/I€HHEM I€OMETPUUECKHUX BETUUYMH. OPUMEHSTh UX MIPU
penIeHu
3aja4;penarhb 3a/1a4un
Ha JI0Ka3aTeIbCTBO C
UCIIOJIb30BAHUEM
(hopMyI1 JUTUHBI
OKPYXHOCTH U JJIHHBI
IYTU OKPY>KHOCTH,
(dopmy momaaei
¢buryp.
JBuxeHust -0TIepHPOBATh Ha 0a30BOM ypPOBHE MOHATHSIMU OTOOPaKEHHS | -TIPUMEHSTH CBONCTBA

(8 uacos).

IJIOCKOCTH Ha ceOs U JABHXKCHUAA,

ABWIKCHUS IPU




-ONepUpoOBaTh Ha 0A30BOM YPOBHE TOHATUSIMH OCEBOU U
LEHTPAJIBbHOW CUMMETPUH, TTapajlIeIbHOTO MepeHoca,
IIOBOPOTA;

-pacno3HaBaTh BUbI ABHKEHUN;

-BBIMOJHATH MOCTPOCHUE JBMKEHUN C TOMOILBIO LIUPKYJIIS U
JUHEINKHU, OCYIECTBIISIThH Ipeodpa3oBanue Guryp;
-pacno3HaBaTh I10 YEPTEKaAM, OCYIIECTBIATh
npeoOpa3oBaHus GUTYp C IOMOIIBI0 OCEBOU U
LEHTPAJIBbHOW CUMMETPHUH, IIapaJIEIbHOIO IIEpeHoca U
MIOBOPOTA.

pELLIECHNH 3a/1a4;
MIPUMEHATH ITOHATHS:
0CCBasd U LCHTpAJIbHAA
CUMMETpHUS,
MapayieabHbIA
IIEPEHOC U MTOBOPOT
JUISIPELLICHUHN 3a/1a4.

IloBTOpPEHME
Kypca
IVIAHUMETPHH
(6uacos).

-IIPUMEHATH IIPU PELIEHUU 33/1a4 OCHOBHBIE COOTHOLICHUS
MEXJly CTOPOHAMU U YIJIaMU IPSIMOYTOJIBHOTO U
IIPOU3BOJILHOTO TPEYTOJIbHUKA,;

-IPUMEHATH (OPMYIIbI IIJIOLIAIU TPEYTOJIbHUKA.

-pelaTh TPEYroJbHUKHU C IOMOIIBIO TEOPEM CUHYCOB U
KOCHHYCOB,

-IIPUMEHSATh IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB IIPH
pELIEHNN T€OMETPUYECKUX 3a/1ay,

-IPUMEHATH MPU3HAKU TOA00HS TPEYTOILHUKOB MPH
pELIEHNN T€OMETPUYECKUX 3a/1ay,

-OIPEIEIIATh BUbI YETBIPEXYTOJIBHUKOB U UX CBOWCTBA,
-MCII0JIb30BaTh (POPMYJIbI IUIOIAAEH GUryp A
HaxO0KJICHUs HUX IUIOLIA/IH,

-BBIIIOJIHATDH YEPTEXK 10 YCIOBHIO 3a/1a4y, pEIIaTh
IIPOCTEUIINE 3a1a4U 110 TeMe «YeThIPEXyTrOJIbHUKU
-HMCII0JIb30BaTh CBOMCTBO CTOPOH YETHIPEX YT OJIbHUKA,
OIIMCAHHOI'O OKOJIO OKPY>KHOCTH; CBOMCTBO YIJIOB
BIIMCAHHOTI'O YETBIPEXYTOJIbHYUKA IIPU PELICHUM 3a/1a4,
-MCII0JIb30BaTh (POPMYJIbI JJIMHBI OKPY>KHOCTH U AYTH,
IUIOLIA/IA KpyTra U CEKTOpa IIpU pEeLICHUH 3a/1a4,

-pemaTh reOMETpUYECKHE 3a/1a4H, ONIMPASICh HA CBOMCTBA
KacaTeJIbHbIX K OKPYKHOCTH, IIPUMEHSA JOIIOTHUTEIIbHBIE
MIOCTPOEHHUSI, aNredpandeckuii ¥ TPUrOHOMETPUYECKUN
anmapar,

-IIPOBOJUTH ONEPALIMH HAJl BEKTOPAMU, BEIYUCIIATH IJIMHY U
KOOPAMHATBI BEKTOPA, YroJI MEXKIY BEKTOPAMH,
-pacrio3HaBaTh YPaBHEHUS OKPYKHOCTEN U MPSIMOU, YMETh
UX HCIOJIb30BaTh,

-HCII0JIb30BaTh NPUOOPETEHHbIE 3HAHUSI U YMEHHUSI B
MIPAKTUYECKON NEATEIbHOCTH IS PEILIECHUS IPAKTUYECKUX
3a/1a4, CBA3aHHBIX C HAXOKJICHUEM F€OMETPUUECKUX
BEJIMYMH.




Conepxkanue y4yeOHOro mpeaMera.

TI'eomempua— oIuH W3 BaXHEWIIUX KOMIIOHEHTOB MAaTeMaTU4YecKoro oOpa3oBaHMs,
HEOOXOAUMBIA ISl MPUOOPETeHUS] KOHKPETHBIX 3HAHUH O TPOCTPAHCTBE W TPAKTHUECKU
3HAYUMBIX yMEHUH, (OPMHUPOBAHUSA SA3bIKA OMUCAHHS OOBEKTOB OKPYXKAIOUIEr0 MHpa, s
pa3BUTHS NPOCTPAHCTBEHHOI'O BOOOpaKEHUS W HHTYWLUH, MAaTEMaTH4YE€CKOW KYJIbTYpbI, AJIs
ACTETHYECKOT0 BOCHUTaHMUS oOydaromuxcs. V3yueHune reoMeTpuu BHOCHT BKJIAJ B pa3BUTHE
JIOTHYECKOTO MBIIUICHHS, B (POPMUPOBAHHE TIOHSATHS I0OKA3aTEIbCTBA.

B kypce reomerpuu 8 kiacca u3y4aroTcs HauOoliee BaKHbIE BUJbI YETHIPEXYTOJIHHUKOB -
napajuieJiorpaMM, MpSMOYTOJIBHUK, POMO, KBajapaT, Tpameuus; Aaé€rcsi NpeACTaBI€HHUE O
durypax, o6iagaroIMX 0CeBON WM HEHTPAIbHOW CUMMETPUEH; PACIIUPSAIOTCS U YIIIYOIsSI0TCS
NOJy4eHHbIE B 5—6 Kilaccax MpencTaBleHUs] OOydarommxcsi 00 M3MEpEeHUH U BBIYHCICHHUH
wioniaiend;  BBIBOAATCS  (GOpMynbl  IJIOMIAACH  IPSIMOYrojibHHMKA,  MapajuiesorpaMmma,
TPEYrojbHUKA, TpallelH; J0Ka3bIBa€TCsl OJHA M3 TIJIABHBIX TEOPEM I'€OMETPUU — TEOpEMY
[Tucaropa; BBOAUTCS TMOHSATHE TMOMOOHBIX TPEYrOJbHUKOB;, PAacCMATPHUBAIOTCS MPHU3HAKU
000U TPEYTOJIbHUKOB M WX TPUMEHEHUS; JIENaeTCsl MEPBBIH Iar B OCBOCHHH YYaIIUMUCS
TPUTOHOMETPUUYECKOT0 ammapaTa TEeOMETPHH; PACHIMPSAIOTCS CBEICHUS 00 OKPY>KHOCTH,
MOJyYCHHBIE YYalUMHCA B 7 Kilacce; M3y4aroTcs HOBbIE (PaKThI, CBSI3aHHBIE C OKPYKHOCTHIO;
3HAKOMATCS 00ydaroluecs: ¢ YeThIphbMS 3aMeYaTeIbHBIMU TOUKAMU TPEYTOJbHHUKA; 3HAKOMSITCS
oOyuJaroluecs ¢ BbIIIOJIHEHUEM JIEHCTBUN HAJl BEKTOpPAMU KaK HallpaBJIEHHBIMH OTpPE3KaMH, 4TO
BaYXHO I IPUMEHEHHSI BEKTOPOB B (pu3uKe.

1. IloBTopeHue kypca reomerpum 8 kiaacca (44aca)./lrowaov uemvlpexy2onbHUKOS.
Tpuznaxu nooobus mpeyzonvruxos. Teopema Ilugpazcopa. Bnucannas u onucannas
OKPYHCHOCHU.

2. BexTopsl (12 yacoB).

Tonamue sexmopa. Pasencmeo eexkmopog. Omkaaovieanue 6eKmopa om OaHHOU MOYKU.
Cymma 08yx eekmopos. Ilpasuno napannenocpamma. Cymma HeCKONbKUX 8EKIMOPOS.
Bviuumanue eekmopos. Ymnoowcenue éexkmopa na uucno. Ilpumenenue 6ekmopos K
peutenuro 3a0ay. Cpeonsasn 1unus mpaneyuu.

Heab: HayuyuTh yyaluxcs BBIIOJHATH JEHCTBUS HAJl BEKTOPAMHU KaK HAlpaBICHHBIMU
OTpe3KaMH, YTO Ba)KHO JUIs IPUMEHEHUs BEKTOPOB B (PU3UKE; TO3HAKOMUTD C HCIIOJIb30BaHHEM
BEKTOPOB U METOJ]a KOOPAWHAT IPU PELIEHUN N'€OMETPUUECKHX 3a]1a4.

Ha npumMepax nmoka3sbpIBaeTcsl, Kak BEKTOPbI MOT'YT IIPUMEHSATHCS K PELLIEHUIO
reoMeTpuuecKux 3anad. JleMoHcTpupyercs 3pPeKTUBHOCTh TPUMEHEHUS POPMYJT 1S
KOOpJMHAT CEPEINHBI OTPE3Ka, PACCTOSHUSA MEXy IBYMS TOUKaMHU, YPaBHEHUIN OKPYKHOCTH U
IpsIMON B KOHKPETHBIX T€OMETPUUECKUX 3ajjauax, TEM CaMbIM JaeTcs pe/icTaBlIeHne 00
U3Yy4EHHH F€OMETPUUECKUX (PUTYP C IIOMOIIBIO METOJIOB alIreOpHl.

3. Metoa xoopaunar (10 yacos).

Pasznoswcenue 6exmopa no 08ym HekonuHeapHoim eekmopam. Koopounamor éexkmopa.
IIpocmetiwue 3a0auu 6 koopounamax. Pewenue 3a0au memooom Koopournam. Ypaenenue
OKpyJ#CHOCIMU. Ypaenenue npsamou.

I.Ie.]'lb:Hay‘II/ITB Y4JalluXxcCs BBINIOJIHATH HCﬁCTBHH HaJa BEKTOpaMHU KaK HaIlpaBJICHHBIMU
OTPE3KaMHU, YTO BAXXHO IJId IPUMCHCHWS BEKTOPOB B CbI/ISI/IKe; IIO3HAKOMUTH C HUCITOJIB30BaHHEM
BCKTOPOB U MCTOAA KOOPAUHAT IPHU PCHICHUN I'COMETPUUCCKUX 3aJiay.

BekTop onpenensercs Kak HallpaBJICHHBIN OTPE30K U JEHUCTBUS HAJl BEKTOPAMHU BBOJSATCS TakK,
KaK 3TO IPUHATO B PU3MKE, T. €. KaK ACUCTBUS C HAPaBICHHBIMU OoTpe3kamMu. OCHOBHOE
BHHUMaHUE JI0JDKHO OBITH yJI€JI€HO BbIpaOOTKE YMEHHI BBIMOJIHATH ONEpallui HaJl BEKTOpaMU
(ckapIBaTh BEKTOPHI MO MPABUIIAM TPEYTOJbHUKA U MapajielorpaMMa, CTPOUTh BEKTOD,
PaBHBIN PA3HOCTH JIBYX JAHHBIX BEKTOPOB, a TAKKE BEKTOP, PaBHBIN IPOU3BEACHUIO TAHHOTO
BEKTOPA Ha JAHHOE YHUCIIO).

Ha npumepax mokasbIiBaeTcsl, Kak BEKTOPbI MOT'YT IPUMEHATHCA K PELICHUIO0 TEOMETPUUECKUX
3agad. JlemoHcTpupyercs 3¢(HEeKTUBHOCTh IpUMEHEHUs! GOopMYJ Il KOOPAUHAT CEPETUHBI



OTpe3Ka, PaCCTOSIHUS MEXY IByMsI TOYKaMH, YPAaBHEHHI OKPYXKHOCTH H TIPSIMOM B KOHKPETHBIX
TeOMETPHYECKHX 3a]Ja4ax, TEM CaMbIM JIAeTCsI PE/ICTABICHHE 00 H3YUCHUH T€OMETPHICCKUX
¢Guryp ¢ momMoIp0 METo10B anreOpsl.

4. CooTHolIeHHe MeK1y CTOPOHAMM M YIJIaMu TpeyrojibHuka(1l4 yacos).

Cunyc, xocunyc u maneenc yena. Teopema o niowaou mpey2onbHuka. Teopemvl cunycos u
Kocunycos. Pewenue mpeyzonvrnuros. Mzmepumenvnvie pabomol. Cransaproe npoussedenue
sexmopog. CkansipHoe npouzgedenue 6 Koopounamax. Mzmepenue paccmosHus mexicoy
obvexmamu bBypamuu.

Henb: pasBUTh yMEHUE y4alUXCS IPUMEHATh TPUTOHOMETPUYECKUH anmapar Ipy PeLIeHUH
FeOMETPUYECKUX 3a1au.

CuHyc ¥ KOocuHYC Jitoboro yria ot 0 ¢ o 180 ° BBOJISITCS C IIOMOIIBIO €TUHUYHON
MTOJTYOKPY>KHOCTH, JIOKQ3bIBAIOTCSI TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOJIMTCSI €111 OJTHA
dbopMyIia TUIOIIAU TPEYTOIbHHUKA (ITOJIOBUHA MPOW3BEICHIS IBYX CTOPOH Ha CHHYC yIiia MEeXKIY
HUMH). DTOT anmapar NPUMEHSETCS K PEIICHUIO TPEYTrOJIbHUKOB.

CkassipHO€ ITPOU3BEIEHNE BEKTOPOB BBOAUTCA KaK B (PU3KKE (IIPOU3BEICHUE ITITMH BEKTOPOB HA
KOCHHYC yIJIa MEX]Jly HUMH). PaccMaTpuBaroTCsl CBOMCTBA CKAJSIPHOTO MTPOU3BEICHUS U €T0
IIPUMEHEHNUS [IPU PELICHUH I€OMETPUUYECKUX 3a/1a4.

OCHOBHOE BHUMAHHE CIIEAYET YICIUTh BRIPA0OTKE MPOYHBIX HABHIKOB B NPHUMEHEHHUH
TPUTOHOMETPUYECKOT0 ammapara Ipy peIeHu FeOMETPUIECKUX 3a1au.

5. JlauHa OKpPY:KHOCTH H IUIomaab kpyra (12 gyacos).

Ipasunvhoiti mrozoy2onvHux. OKpPYIHCHOCMb, ONUCAHHASL OKOJIO NPABUTLHO20
MHO20Y20/IbHUKA U 8NUCAHHASL 8 NPABUILHBLL MHO20Y20NbHUK. POpMYnbl 0151 8bIYUCTIeHUS
RI0WAOU NPABUTLHO20 MHO20Y20IbHUKA, €20 CIOPOHbBL U PAOUYCa 6NUCAHHOU OKPYICHOCTU.
Jnuna okpyscnocmu. Ilnowaos Kpyaa u kpy208020 cekmopa.

Henb: pacliupuTh 3HAHWE YYAIIUXCA O MHOTOYIOJIbHUKAX; PACCMOTPETh NOHATUS JUIMHBI
OKPY>KHOCTH H TUIOMIAJHN Kpyra v (POPMYJIBI ISl UX BBIYHCIICHUS.

B Hauane Tembl aeTcs onpeneneHre MpaBUIbHOTO MHOTOYTOJIbHUKA U PACCMATPHUBAIOTCS
TEOpPEMBI 00 OKPYKHOCTSIX, ONMMCAHHOW OKOJIO MPaBMUIBHOT'O MHOTOYTOJIbHUKA M BICAHHOHN B
Hero. C MOMOIIIbIO ONTMCAHHOW OKPYKHOCTH PELIatoTCs 3a7a4u O MOCTPOCHUH MTPABUIIBHOTO
[IECTUYTOJIbHUKA U MPABUIIBHOTO 2n-yroJbHUKA, €CIU JaH MPaBUIbHBIN N-yroJbHUK.

@opMyIIbl, BEIPAKAOIIME CTOPOHY IIPABUIIBHOTO MHOTOYTOJIbBHUKA U PAJUyC BIIMCAHHOW B HETO
OKPYKHOCTH Uepe3 paJiuyc OMMCAHHOM OKPY>KHOCTH, UCIIOJIb3YIOTCS ITPU BbIBOJIE (hOpMYIT
JUTMHBI OKPYKHOCTH U IIOIIAAU Kpyra. BeIBOA ONMpaeTcss Ha MHTYUTUBHOE MPEICTABICHUE O
mpezesie: pyu HEOTPaHUYCHHOM YBEIUYEHUU YKCIIa CTOPOH IIPaBUIBHOIO MHOTOYTOJIbHUKA,
BIIMCAHHOTO B OKPYKHOCTb, €70 IIEPUMETP CTPEMHUTCS K JUIMHE 3TOM OKPYKHOCTH, a IUIOIIAAb —
K IUIOIIAN KPYra, OTPAaHUYEHHOIO OKPYKHOCTBIO.

6. /JABu:kenus (10 yacos).
THousmue osuscenus. Ceoticmea osudicenuti. Ilapannenvuwiii nepernoc. Ilosopom. Buowi
08udCeHUll npu npoekmuposanuu 6 bypamuu.

eJsb: MO3HAKOMUTH YHalIUXCS C MOHATHUEM JBHKEHUS U €r0 CBOMCTBaAMU, C OCHOBHBIMH
BUJIAMH JABMXKCHUM, CO B3aMMOOTHOIICHUSIMHU HAJOKCHUM 1 IBIKCHHI.

JIB>KeHUE TIIOCKOCTH BBOAUTCS KaK OTOOpayKeHHE TIIIOCKOCTH Ha ce0s1, COXpaHSIOIIee
paccTosiHue Mexy Toukamu. [Ipu paccMoTpeHUH BUIOB ABMKEHUN OCHOBHOE BHMAHHE
YIESETCS IIOCTPOSHUIO 00Pa30B TOYEK, MPSMBIX, OTPE3KOB, TPEYTrOJILHUKOB ITPH OCEBOM 1
[EHTPaIbHOU CUMMETPUSX, MMApAILIEIbHOM TepeHoce, moBopote. Ha s dexTHrix mpumepax
IMMOKAa3bIBACTCA IPUMCHCHUC }IBI/I)KGHI/II\/’I IIpu pECIICHUN I'COMETPUUCCKHUX 3aay.

IToHsiTHE HAIOKEHHUS OTHOCHUTCS B JaHHOM KYPCC K YHUCTY OCHOBHBIX MMOHSATHUM. I[OK&SBIB&CTCH,
YTO INOHATHA HAJIOKECHUA U IBUKCHUS ABJIAKOTCA DKBUBAJICHTHBIMU JII000€ HAJIO)KEHUE SIBJIIETCS



JABMKCHHUEM IIJIOCKOCTH U 06paTHO. HSy‘-ICHI/Ie J0Ka3aTCiIbCTBa HEC ABIAIOTCA 065133.T€JIBHBIM,

OIHAaKoO CJICAYCT paCcCMaTpHUBAaTh CBA3b MMOHATHH HAJIOKCHHS 1 JABWKCHHA.

7. TloBTopeHnue (6 4acos).

Leab: noBTOpeHue, 0000IIeHNEe W CHUCTEMAaTH3alMs 3HAHHWM, YMEHHH M HaBBIKOB 3a KypC
reoMeTpu 9 kiacca, pelleHHE 3aJad [0 BCEM TeMaM, NPUMEHEHHE W3YYEHHBIX CBOWCTB B

KOMIIJICKCE IIpH PEIICHUHU 3a1a4.
KaHeHI[apHO-TeMaTl/I‘IeCKOE IJIAHUPOBAHME.

VYuebnuk: 'eomerpuss 7 -9 ximacc, JI. C. Artanacss u ap.: [Ipocsemenue, 2018
KonnvectBo yacoB — 68.

KonndecTBO KOHTPOJIBHBIX paboT — 6.

KonugecTBo camocrositensHbix padot — 20.

KonnyecTtBo TecToBhIX padot — 18.

1 yeTBepTH 2 YeTBEpPTH 3 yeTBEepPTH 4 yeTBEpTH HUTOT0
KosmuectBo
8 8 10 8 34
He/lelb
KosmnuyecTBo
4acoB 2 2 2 2 2
B HeJleJII0
KosmuectBo
4acoB 16 16 20 16 68
B YeTBEPTh
KonTpoJsbHble 1 1 5 1 6
padoThI + urorosas
Y4eOHO — TeMaTHYeCKHUii MJIaH
KonnuectBo
KonunuectBo
Ne n/mm Hazpanue paznenon KOHTPOJIBHBIX
JacoB
pabot
1 IToBTOpEHME Kypca reoMeTpuH § Kiacca 4 -
2 Bekropst 12 1
3 Meron koopauHaT 10 1
4 COOTHOIIIEHUS MEXIYy CTOPOHAMH U YTIIaMU TPEYTrOJIbHHUKA 14 1
5 JlnHa OKpYKHOCTH U IIJIOIIA/Ab KpyTa. 12 1
6 JBmkenune 10 1
8 [ToBTOpenwue. Pemenwne 3amay. 6 1
Hroro: 68 6







KanengapHo — TeMaTnuyeckoe NJaHHUPOBaHHeE.

Ko Jlarta Jlara
Ne r/m Tema ypoka HECTBO ) (paxc)
qacoB
IToBTOpenue Kypca reomerpuu 8 kiaacca (4 yaca).
1 [ToBTOpEHUe: TIIOMAAh YETHIPEXYTrOJbHUKOB. 1
2 IToBTOpEeHME: MOMOOHBIC TPEYTOJBLHUKH. 1
3 [ToBTOpEHME: OKPYIKHOCTD. 1
4 Bxoonaa ouacnocmuxa 1
BekTopb1 (12 yacoB).
5 Amnanus. [Tonsatue Bekropa. PaBeHCTBO BEKTOPOB. 1
6 OTkJazipIBaHNE BEKTOPA OT JTaHHON TOYKH. 1
7 CymMma 1Byx BekTOpoB. IIpaBuio TpeyroiabHHKa. 1
8 CyMMa HECKOJIBKUX BEKTOPOB. 1
9 3aKoHBI CII0KEHUST BeKTOPOB. [IpaBmiio nmapamienorpamma. 1
10 | BeiuuTaHue BEKTOPOB. 1
11 | Pemenue 3ama4 no teme «CII0K€HUE U BHIYUTAHUE BEKTOPOBY. 1
12 | YMHOXEHHUE BEKTOpa Ha YUCIIO. 1
13 | IIpousBeneHue BEKTOpa Ha YUCIO. 3a1a4H. 1
14 | [IpumeHeHNE BEKTOPOB K PEILIEHUIO 3a/1ad. 1
15 | CpenHss AMHUSA Tpaneuuy. 1
16 | KonrpoabHas pa6ora Ne 1 no teme «BekTopbi» 1
Metoa koopaunat (10 yacos).
17 | Ananus. Pa3noxeHue BeKTOpa 1o JABYM HEKOJIJIMHEAPHBIM BEKTOPaM. 1
18 | KoopauHate! BeKTOpA. 1
19 | IIpocreiimue 3a1aun B KOOpAMHATAX. 1
20 | CBs3p MEXIy KOOPAWHATAMHU BEKTOPA M KOOPIWHATAMH €T0 Havaia U KOHIIA. 1
21 | PemeHue mpocTetMx 3a1a4 B KOOpAUHATAX. 1




22 | YpaBHEHHUE JIMHUHU Ha TUIOCKOCTH. 1
23 | YpaBHEHHE OKPYKHOCTH. 1
24 | YpaBHEeHHUE IPSIMOIA. 1
25 | B3aumHOE pacronoxeHune IByX OKPYKHOCTEH. 1
26 | KonTpoabHas padora Ne 2 mo teme: «MeTox KOOPAMHATY. 1
CooTHOLIEHHMS MKy CTOPOHAMH M yIJIaMH TpeyrojibHuka (14 yacon).
27 | Ananus. CuHyC, KOCUHYC, TAHT€HC, KOTAHT€HC YTJa. 1
28 | OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. DOpMYIIBI MPUBEACHUS. 1
29 | ®opMymbl AJ1st BBIYUCICHHSI KOOPAMHAT TOYKH. 1
30 Teopema o miomaau TpeyroabHUKA. 1
31 | Teopema cUHYCOB. 1
32 | Teopema KOCHHYCOB. 1
33 | Pemenue TpeyroibHUKOB. 1
34 | 3mepuTenbHbie pabOTHI. 1
35 | Yroa Mexay BEKTOpaMHU. 1
36 | CxanspHOe MpON3BECHIE BEKTOPOB. 1
37 | CkansipHO€ MPOU3BEACHUE B KOOPAMHATAX. 1
38 | CxansapHoe mpou3BeCHIE B KOOpIUHATAX. 3aavH. 1
39 | CBOICTBO CKaJISPHOTO IPOU3BEICHUSI BEKTOPOB. 1
40 | KonTpoasHasi padora Ne 3 mo teme «CkajasipHOe MPOU3Be/IeHHE BEKTOPOBY. 1
JJIMHAa OKPY/KHOCTH M II0IaAb Kpyra (12 yacos).
41 | Ananus. [IpaBHUIBHBIII MHOTOYTOJIBHHK. 1
42 | OkpyKHOCTb, ONICAHHAS OKOJIO PABHIBHOr0 MHOIOYTOJIbHUKA. 1
43 | OKpYXHOCTb, BIHCaHHAas B IPaBUIbHBI MHOTOYT'OJIbHHUK. 1
44 DopMyIbl I BEIYUCICHHUS TUIOLIAU IPaBUILHOIO MHOTOYTOJIbHHUKA, €r0 CTOPOHBI M paiuyca BIUCAaHHOH OKPY>KHOCTH. 1




45 | [TocTpoeHne NMpaBUIBHBIX MHOTOYTOJIbHHKOB. 1
46 | JInuHA OKPY>KHOCTH. 1
47 | Pemenue 3aaa4 1o Teme «JlmrHa OKPYKHOCTH. 1
48 | Ilmomans Kpyra. 1
49 Pemenue 3amau o reme «Ilmomane kpyray. 1
50 | IMnomans kpyroeoro cexropa. 1
51 | Pemenne 3anau o Teme «I1I0MmAIb KPYrOBOTO CEKTOPAY». 1
52 | KonrpoabHasi padora Ne 4 mo teme «/[JTHHA OKPYKHOCTH U TJIOMIATAL KPYTray. 1
53 | Aramu3. OToOpakeHue TIOCKOCTH Ha ceOsl. 1
54 OToOpaxkeHne TI0CKOCTH Ha ce0s1. 3a1aumn. 1
55 | Monstue amxenns. CBOMCTBA IBHKCHHIL. 1
56 | Pemenmue 3anau 10 Teme «ITOHATHE ABHKCHHS. 1
57 Haioxxenusa u IBUXEHUS. 1
58 ITapannensHbIi IEpeHoC. 1
59 | Pemrenne 3anau o Teme «llapasiTenbHbIA TEPEHOC. 1
60 ITosopor. 1
61 | Pemrenne 3axau o teme «IT0BOPOT. 1
62 | KourpoabHasi pagora Ne 5 no teme: « JIBuskeHusI». 1
HUTtorosoe noBropenue (6 4acon).
63 | Ananus. [IoBTOpeHHE: BEKTOPBI. 1
64 [ToBTOpEHME: METOJI KOOPMHAT. 1
65 | IloBTOopeHue: cKalsipHOE MPOU3BEICHHE BEKTOPOB. 1
66 | [ToBTOpeHMEe: UTHMHA OKPYKHOCTH M IUIOIIAL KPyTa. 1
67 | ATrectanmonnass pafora 3a Kypc reomerpuu 9 kiacca. 1
68 | Ananu3. UToroBelii ypok mo Kypcy TreoMeTpuu 9 Kiacca. 1













