KoMnuieKT olleHOYHBIX MATEPHAJIOB 110 AUCHHUILINHE
«Aare0dpa u reoMeTpusD

3aHaHHﬂ 3aKPLITOI'0 THIIA

3aIlaHl/Iﬂ 3aKPLITOI'0 TUIIA HA BblﬁOp NMPpaBUWJIBHOI0 OTBETA

1. Boibepute onvH MpaBUIbHBIA OTBET
BeIuncnuTh OnpenennTens:
|4 1
5 2

A)9

b) 13

B) 4

I3

[IpaBuinbHbIi OTBET: I’
Komnerenmuu (unaukaropsr): YK-3.

2. BriOepuTe 0AMH NPaBUIIbHBINA OTBET

Haiitu ckanspHoe npousBeaeHue d - b BEKTOPOB:
d@(1;2;3); b(0;2;0)

A) 4

b) 0

B) —4

N1

[IpaBunbHEIM OTBET: A

Komnerennuu (naaukatopsl): YK-3.

3. BriGepute oauH nMpaBUIbHBIN OTBET
Jlano ypaBHeHue tiockoctu 2x + 3y +z—1=0. Onpenenuts s Hee
KOOPJIMHATHLI BEKTOPA HOPMAJIH 1.

AR, 3,-1)
B) (3, —2,—1)
B)7(2, 3, 1)
N#(=2, 3, 1)

[IpaBunbHsIil oTBET: B
Komnerennuu (uaaukatopsl): YK-3.

4. BeiOepuTe OAMH MPABUIIbHBIN OTBET

I[aHO KaHOHHYCCKOC YPABHCHHUC DJIJIMIICA:
2 2
x2 |y
—+l =1
479
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OnpenenuTs MOJIyocH a, b anmurica.

A)a=1 b=1
B)a=2 b=3
B)a=4,b=9
IMNa=3,b=2

[IpaBunbHbIN OTBET: b
Komnerennuu (naaukartopsl): YK-3.

3aIlaHl/Iﬂ 3aKPLITOI'0 TUIIA HA YCTAHOBJICHUE COOTBETCTBUSA

1. YcranoBuTe npaBUIbHOE COOTBETCTBUE. Kak1OMy 371IEMEHTY JIEBOTO CTOJIONA
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPaBOro CToIONa.

YpaBHEeHUNE [ToBepxHOCTH 2-10 MOpsiaKa
1) x? +y?+z% = R? A) AILTUTICOUT
2) x%? + y? = R? B) LIAJTH/ID
3) x? y? z? B)
— it o= 1 KOHYC
4 x? y? z? r
) 4L oo ) cdepa

[IpaBuibHBIN OTBET:
| 2 3 4
I b A B

Komnerennuu (uaaukatopsl): YK-3.

2. YcTaHOBUTE NMPABUIILHOE COOTBETCTBUE. KaxaA0My 371€MEHTY JI€BOr0 CTONI01a
COOTBETCTBYET TOJIBKO OJIUH 3JIEMEHT MPaBOro CTosidua.

Marpuna Panr marpunbl
1 1 2 A
) (% ‘21) ) 2
2 b
: (2 5) : 1
3) (1 0 0) B)
0 1 O 3
0 0 1
4) (0 0 O) I
0O 0 O 0
0 0 O
[IpaBusbHBIN OTBET:
1 2 3 4
b A B r

Komnerennuu (uaaukatopsl): YK-3.

3. YcraHoBute IMpaBUJIbHOC COOTBCTCTBHC. Ka}KI[OMy QJICMCHTY JICBOI'O CTOJ'I6LI8,
COOTBCTCTBYCT TOJIbKO OAWH 3JICMCHT IIPAaBOIO CTOJ'I6I_[a.
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CriocoObI 3a/1aHus IPSIMOM Ha YpaBHEHUS IPSIMOU HA
IJIOCKOCTH IIJIOCKOCTH

1) 1o ABYM TOYKam A) Ax—x9) +B(y —y,) =0
X=X _Y=hn
X2 —=X1 Y2—N

2) 10 TOYKE W HANpPABIAIONIEMY BEKTOpY b)

3) 10 TOYKE ¥ BEKTOpPY HOpMaJIH B) y—v =k(x —xp)
X=Xy Y~ DYo
4) 1o Touke u yrmoBomy kodpdumuenty I) o q
IIpaBUIIBHBIN OTBET:
1 2 3 4
b r A B

Komnerenmuu (uuaukaropsr): YK-3.

4. YcraHoBHUTE IMpaBUJIIBHOC COOTBCTCTBHC. Ka>1<,u0My QJICMCHTY JICBOI'O CTOJ'I6I_I21
COOTBCTCTBYCT TOJIBKO OHWH 3JICMCHT IIPaBOI'O CTOJ'I6HEL

[TpousBeieHnE MaTPHIL Pa3sMepHOCTB pe3yabrara
D 50 2 2\ (5 A)
(4 1 5 3) . v 3x3
3011 7/ 1\,
2 1 -2 3 -2 3 -1 N
: (6 5 7) ' ( 0 8 4 ) : txd
3) 3 B)
1
4 0 -2 3 1)-|-1 HE CYILECTBYET
5
2
4) 3 I
1
—-1(-@ 0 -2 3 1) 3x1
5
2
5) 3772 1\ /2 5 61\ [
(3 —4 —7)'(1 4 3) 5x%x5
0 3 5 0 1 5
[IpaBubHBIN OTBET:
1 2 3 4 5
r B B i A

Komnerenuuu (muaukatopsl): YK-3.

3aganus  3aKpBLITOr0 THNA  HA  YCTAHOBJEHHE  NPABHJIbHOMH
MOCJIe0BATEIbHOCTH

1. Pacnonoxxure OIIPCACIUTCIIN B IIOPAOKE Y6I>IB3.HI/ISI HNX BCIINYHHBI:
3



1 2 3
A)lt 2 3
3 2 2
1 0 0
b)|jo0 1 0
0 0 1
1 0 O
B)]jo -1 0
0 0 1
1 2 3
Nnio 2 1
0 0 3

[IpaBunbnsiii otBeT: I, b, A, B
Komnerenmuu (unaukaropsl): YK-3.

2. Pacnionoxure BEKTOPHI B MOPSIKE BO3PACTAHUSA UX JJIHBI:
A) (1;0;0)

B) (1, 1;1)

B) (3;4)

I (10;0)

[IpaBunbnsiil oTBET: A, b, B, I

Komnerenuuu (uaaukatopsl): YK-3.

3. Pacnonoxxure nmapel BEKTOPOB a,b B MOPS/IKE YOBIBAHKS BEJIMYMHBI |d X E|
MOJYJISI UX BEKTOPHOTO MPOU3BEIACHUS:

A)d(1;2;3); b(—1;0;0)

B) d(1;2;3); b(1;2;3)

B) d(1;0;0); b(0;1;0)

) d(1;0;1); b(0; 1;0)

[IpaBunbnsiil otBET: A, I, B, b

Komnerenuuu (uaaukatopsl): YK-3.

4. PacrnonoxuTe BEIMYMHBI 00BEMOB MNapauIENIENHIENOB, MTOCTPOEHHBIX Ha
BeKTOpax d, b, €, B IOps/IKE BO3PACTAHUSA:

A)d(1, 0, 0), b(0, 1, 0),¢(0, 0, 1)

B)d(l, 0, 0), b(0, 6, 8), ¢(3, 0, 4)

B)d(1, 0, 0), b(6, 8 0), €0, 3, 4)

a1, 0, 1), b(10, 0, 1), ¢(-10, 0, 1)

[TpaBunensiii otBeT: I, A, b, B

Komnerenuuu (uaaukartopsl): YK-3.

3az1amm OTKPLITOI'O THIIA



?.az[amm OTKPLITOI0 TUIIA HA TOIIOJTHEHHUE

1. HarnmuTe npomnyieHHoe ¢I0Bo (CII0BOCOYETAHHE).

JIBYX HEHYJIEBBIX BEKTOPOB d U b — 970 "HCIIO, paBHOE
MIPOM3BEICHUIO JJIMH 3TUX BEKTOPOB Ha KOCHHYC YIJIa MEXKy HUMHU.

[TpaBWIIBHBII OTBET: CKAIIPHOE MTPOU3BEICHHUE.

Komnerennuu (naaukatopsl): YK-3.

2. Hanumvre npomnyieHHoe clI0BO (CIOBOCOYETAHUE).

Cucrema TMHEHHBIX anreOpandecKux ypaBHEHUN ToT/AA
Y TOJIBKO TOT/a, KOT/Ia paHT OCHOBHOM MaTpUIbl PaBEH PaHTy paCIIMPEHHON MaTPUIIbI
CUCTEMBI.

IIpaBUIIBHBIN OTBET: COBMECTHA.

Komnerenuuu (uaaukatopsl): YK-3.

3. Hanummre npomyieHHoe CII0BO (CJIOBOCOYETAHUE).
— 3TO T€OMETPHUECKOE MECTO TOUEK, CYMMa PACCTOSTHUM OT
KOTOPBIX J0 ABYX (PUKCHUpPOBaHHBIX To4eK F; u F,, Ha3piBaeMbIX (hOKycamu, €CTh
BEJINYMHA MMOCTOSIHHASL.

[IpaBUIIBbHBIN OTBET: JUIUIIC.

Komnerennuu (uaaukatopsl): YK-3.

4. Hanuimre nponyeHHoe CI0BO (CJIOBOCOYETAHUE).

BexkTops! d, I; C ABJIAIOTCS KOMIUIAHAPHBIMHM TOIJA M TOJBKO TOL/A, KOIJa UX
PaBHO HYJIIO.

[IpaBuIIbHBIN OTBET: CMELIAHHOE TPOU3BEIACHHUE.

Komnerenmuu (uuaukaropsr): YK-3.

5. HamummTe nponyiieHHoe CI0BO (CIOBOCOUETAHHUE).
— 3TO TEOMETPUYECKOE MECTO TOYEK, PABHOYAAJIECHHBIX OT
JAHHOU MpAMOM (AMPEKTPUCHI) U TAHHOUN TOUKH ((poKyca).

[IpaBunbHBIN OTBET: Mapabdoa.

Komnerenmuu (uaaukaropsl): YK-3.

3ajaHus OTKPBITOr0 THIIA C KPATKUM CBOOOIHBLIM OTBETOM

1. Haiitu paccrosuue ot touku M(3,—3, 4) 10 IUIOCKOCTH, 3aJaHHOI
ypaBHeHUuEeM x — 2y + 2z + 1 = 0. (Omeem 3anuwume 6 ude uucia)

[IpaBuibHBIN OTBET: 6.

Komnerenuuu (muaukatopsl): YK-3.

2. Onpenenurs TMN KPUBOW BTOPOrO MOPSIKA, 3aJaHHOM ypaBHEHHEM X2 —
10x + y2 + 2y — 74 = 0. (Omesem 3anuuiume 0OHUM CLOBOM,)
[IpaBUIBHBIN OTBET: OKPYKHOCTb.



Komnerennuu (naaukatopsl): YK-3.

3. Haititn momans TpeyrojbHHUKA, 33JaHHOTO KOOPAWHATAMHM CBOMX BEPILIVH
A(0;0;0), B(1;0;0), C(0;2;0) (Omeem 3anuwume 6 uoe yucia)

[TpaBunbHbIi OTBET: 1.

Komnerennuu (uaaukatopsl): YK-3.

4. Haiftu 3HaueHue 6, MpU KOTOPOM JTaHHBIE TUIOCKOCTH TIEPIICHANKYIISPHBIL
—x+d6y+3z—1=0,
ox—2y—z+5=0.
(Omeem 3anuwiume 6 suode 4ucia)
[IpaBunbHBIM OTBET: —1.
Komnerenmuu (unaukaropsr): YK-3.

5. Pemuth cuctemMy JTUHEHHBIX anreOpandecKux ypaBHEHHI:
X1 +x,+3x3=1,
2x1 + 3x, — x3 = —6,
3x1 — X, — 2x3 = —4.
(Omeem 3anuwiume 8 gude ynopsi0o4eHHOU mpouKy yucei)
[MpaBunsHeIi oTBeT: (—1,—1, 1).
Komnerenmuu (unaukaropsr): YK-3.

3ajaHuA OTKPHITOIO THIIA ¢ PAa3BEPHYTHIM OTBETOM

1. PemmTh 3agady, HCIIONIB3Ysl METOABI AHATUTUYECKON T€OMETPUH, JIMHEUHON U

BEKTOPHOM anreOphl.
HaiiTi paccTosiHue MKy MapaiebHBIMHU MPSIMbBIMHU:
l x—2 y+1 z l x—7 y—-1 z-3
1 . = = . = =

3 4 2 23 7 4 2
[IpuBecTH paclIUpEHHOE PELICHHUE.
Bpewms BoInonHeHUs — 25 MUH.
OxuaeMblid pe3yJbTar:
AHanu3 yclIOBUSL.
N3 ycnoBus cnemyer, uro npsiMbie [; u |, mapannenbHbl, TaKk KaK OHU UMEIOT

OJIMH M TOT e HANpaBIIOUIMii BekTop a; = d, = (3,4,2). Kpome Toro, nmerores
toukn: M;(2,—1, 0) e l, u M,(7, 1, 3) € L,.

AHanu3 yclioBHs IMOKa3bIBaCT, YTO JJIS TOJNyYEHHUs TpeOyeMoro pesyibrara
HEOOXOIMMO MTOCTPOMTD aJTOPUTM PEIICHUS, BKIFOUAIONINNA B Ce0s OMOTHUTEIbHBIC
HOCTPOCHUS:

A) TlpoBeneM BCIIOMOTAaTENbHYIO IUIOCKOCTh (@, MPOXOMASIIYID 4Yepe3 TOUYKY
M;(2,—1, 0) mepmeHOUKYIIPHO HapajieJbHbIM mpsmeiM [; u l,. Torma BekTOp
HOPMAJIH TJIOCKOCTH (@ UMEET KoopauHarhl 11(3, 4, 2).

Torna umMeem ypaBHEHHUE IIOCKOCTH ('

A(x —x0) + By —yo) + C(z — 29) = 0;
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3(x—2)+4(y+1)+2(z—-0)=0;
a:3x+4y+2z—2=0.
b) Haxomum Touky M3 mepecedyeHus: MOCTPOCHHON IUIOCKOCTH & W BTOPOM
npsmMoit [,. JI7s 9TOro moCcTporM U PeIIM CHCTEMY, COCTOSIITYIO U3 ypaBHEHUI:
3x+4y+2z—-2=0
x—7 y—1 z-3
3. 4 2
Ilepexonst OT KaHOHHYECKOTO YPaBHEHUA MPSIMOM K NapaMETPUUYECKAM
YPABHEHUSIM, TTOITYYAECM:

3x+4y+2z—2=0

x=3t+7
y=4t+1
z=2t+3

[ToncraBnssi mapaMeTpuyecKue ypaBHEHHUs MNpsiMOoM [, B oOllee ypaBHEHUE
IIJIOCKOCTH &, HAXOAUM 3HAUCHHUE ImapameTpa t:
33t+7)+4(4t+1)+202t+3)—2=0,
Ot +21+16t+4+4t+6—-2=0,

29t = =29,
t =-1.
B) IlonyueHHoe 3HaueHue mapaMeTpa t COOTBETCTBYET Touke M3 = a N ;.
Haxonum koopauHarel TOYkM Ms, BO3Bpaimas 3HayeHue napamerpa t = —1 B

napaMeTpUUeCKUE YPaBHEHUS:
x=3-(-1)+7=4
y=4-(-1)+1=-3
z=2-(-1)+3=1

Takum ob6pazom, numeem Touky M3 (4, —3, 1).

I') Ucxons u3 moctpoenuit, Touku M; u M3 SBISIOTCS OCHOBAaHHUSIMU OOIIIETO
NEPICHINKYISIpa, TPOBEACHHOTO K MpsAMbIM [ u [,. TloaToMy, paccTosHuE MEXTY
ATUMH NPSAMBIMHU PABHO JUIMHE OTpe3ka M Ms:

d(l,1,) = |MM;| =/ (2—-4)2+(-14+3)2+(0-1)2 =9 =3.

OTBeT: pacCTosIHUE MEXKy MapauieTbHBIMU IpsiMbIMU d = 3.

Kpurepun ouennBanus:

— BBEJICHHE B PACCMOTPEHUE JTOTOJHUTEIbHBIX T€OMETPUUYECKUX OOBEKTOB, a
VMEHHO IEPIIEHAUKYIISIPHON BCIIOMOIaTeIbHOM IJIOCKOCTH;

— IIOCTPOEHNE YPaBHEHMS BCIIOMOTATEIbHON INTIOCKOCTH;

— HAXOXKJCHUE TOYKHU MEPECECUYECHUSI BCIIOMOTaTENIbHON INIOCKOCTH C OJHOM M3
MPSIMBIX;

— PELICHUE CUCTEMBI COOTBETCTBYIOIINX YPABHEHHUM;

— 000CHOBaHUE pe3yJIbTara.

Komnerenuuu (muaukatopsl): YK-3.

2. Pemmtsb 3a1a4y, UCTIONB3YSI METO/IbI IMHEHHON anreOphl.
B Tabnuiie npuBeneHs! JaHHbIE 00 CTIOTHEHUH OanaHca 3a OTYETHBIN MepHo B

YCIOBHBIX ACHCKHBIX CAMHHUIIAX.
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Torpeonerne Koneunslii | Banosoit
Orpaci OPOAYKT | MPOIYKT
OHepre- | MammHo-
THKA CTpPOCHHE
TTpOH3BOICTEO DHepreTuka 5 15 65 100
MammuHocTpoeHue 11 9 104 150

Brraucints HEOOXOMMMBIA 00BEM BAJIOBOTO BBIMTyCKa KaXJIOW OTPACIH, €CIU
KOHEYHOE MOTPEOJIEHNE IHEPreTUYECKON OTpaciii yBequ4yuTcs Ha 56,19 yclioBHBIX
€IMHUII, @ MAITMHOCTPOEHUS — Ha 79,14 yCIOBHBIX €IUHUIL.

[IpuBecTr pacCIMPEHHOE PELICHUE.

Bpewms Bomonnenus — 30 MuH.

OxunaeMblid pe3yJIbTar:

1. Ananu3 ycnoBus.

HMeeM BEKTOp BaJIOBOM MPOIYKLINHN:

_ (100 _ _
X = (150), TO ecTh X; = 100, x, = 150.

Marpuiia 00beMOB TOBapPOB U YCIIYT:

5 15
(11 9 ),TO ecth by = 5,by5 = 15, byy = 11,by, = 9.

BekTtop koHeUHOU NMPOAYKIIMU UMEET BUI:
_ (65 _ _
Yy = (104), TO €cThb y; = 65, y, = 104.
2. Haxogum xoa(ppuimeHTsl MaTpHIlhl MPSMBIX 3aTpaT no (Gopmye:
a;=—, ({,j=1.2
y=5 oy )
Torma nmeem:

g =22 > 005 aq,=22-1 g4
=%, 100 77 PT x, 150
b,, 11 by, 9
az1 X, 100 , az2 X, 150

Takum 00pa3zom, MaTpulia MPSMBIX 3aTpaT UMEET BU:
A= (0,05 0,1 )
0,11 0,06
3. AHanu3 NpoayKTUBHOCTHA MATPUIIbI IPSMBIX 3aTpart.
Marpuna npsiMeIx 3aTpaT A WMeeT HeoTpulUaTelbHbIE 3leMeHThl. [[ns Toro,
4YTOOBI OMNpPENENUTh, SBISAETCA JIM MaTpuiia A MPOAYKTUBHOM, MCIOJIb3YEM MEPBBIMA
KPUTEPUHN MPOAYKTUBHOCTH. JIJIsI 3TOr0 HaXOAMM MaTPUILy ITOJIHBIX 3aTpar:

S=(E—-A)"!
ITonmyyaem:
095 —0,1y , _
B=E—-A= (_0'11 0'94), A= 0,882.

Torma nmeem:



G 1 (0,94 0,11)

0,882 \ 0,1 0,95

Marpuna S — HeoTpulareabHasi MaTpULla, CJIEI0BATENBHO, MaTpULa A MPAMBIX
3aTpar SBISIETCS IPOAYKTHUBHOM.

4. HaxoxaeHue BEKTOpa BaJIOBOIO BBIITYCKA C YYETOM U3MEHEHUH.

BekTop ¥ xoHeuHOro mpoaykra J0JKeH U3MeHUThCs. [1o ycioBuio y; TOJKEeH
YBEJIMYUTHCS Ha 56,19 yCIOBHBIX €IUHUIL, a Y, — Ha 79,14 yCIIOBHBIX €IUHUII.

Torga n3MEHEHHBIN BEKTOP KOHEYHOW MPOIYKIIMU IPUMET BHUJ:

Y= (15310)

Torma HOBBIIT BEKTOP BaJIOBOTO BBIITYCKa HAXOAUTCS 1O (hopmyie:
Xy =(E _A)_l Yy

¥ = 1 (0,94 0,11) (121,19) 1 (113,9186 + 20,1454)
170882 \0,1 095/ \183,14/ 0,882 \ 12,119 + 173,983
1 134,064\ (152
X = 0,882 (186,102) B (211)
. 152
Takum 00pa3oM, UICKOMBIN BEKTOP BAJIOBOT'O BBIITYCKa ( 21 1).

OTBeT: BaJOBBIN BBITYCK B YHEPTETUUECKON OTPACIIN HYKHO YBEJIMYHUTH 10 152
YCJIOBHBIX €IMHHII, & B MAITUHOCTPOUTEIBHOM — 10 211 yCIIOBHBIX €IUHULL.

Kpurepun onenuBanus:

— MCIIOJIb30BAHHUE CPEACTB MATPUYHOTO HMCUMCIEHMUS JJISI MOAEIUPOBAHUSA U
peleHns NPUKIaAHbIX SKOHOMUYECKUX 3a/a4;

— KOPPEKTHO BBINOJHEHHBIE OIIEPAllH HAJl MATPULIAMMU;

— KOPPEKTHBIE BBIBOJIBI.

Komnerennuu (naaukatopsl): YK-3.



IJKCNepTHOE 3aKII0YEHHE

IlpencraBneHHbli KOMIUIEKT OLEHOYHBIX MAaTepHaloB MO JHCLUIUIHHE
«Anrebpa u reoMeTpus» cooTBeTCTBYET Tpebosanusm PI'OC BO.

Ilpennaraemele OLEHOYHBIE MaTepHalbl aJeKBaTHBl LEIAM M 3a1a4am
pealu3allid OCHOBHO# IpOQecCHOHaNbHON 00pa3oBaTenbHOM MpPOrpaMMbl 110
Hanpap/eHuo noarotosku 09.03.04 TIporpaMMHas WHXeHEpHS.

Buibl OLEHOYHBIX CPE/ICTB, BKIIIOYEHHbIE B MPE/ICTABIEHHEIH (GOH]I, OTBEYAIOT
OCHOBHBIM IIpHHIHINaM (GopmupoBanus POC.

PaspaGoTanHble M NpenCcTaBleHHBIE ISl SKCTIEPTH3B OLEHOYHBIE MaTepHalbl
PEKOMEHIYIOTCS K HCIOJNIb30BaHHMIO B MpoLEecce MOATOTOBKHM OOydYaromuXcs IO
YKa3aHHOMY HaIIpaBJIEHUIO. '

IIpencenarens y4eGHO-METOAMYECKON KOMHCCHH

HMHCTHUTYTa KOMIIBIOTEPHBIX CUCTEM U
MHGOPMALMOHHBIX TEXHOJIOTHH Bertposa H. H.
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JIHCT H3MeHeHHH | JOMOJIHEHH H

Ne
n/m

Buapr nononxenui u
U3MEHEHHH

Jlata 1 HOMEp IpoTOKOIa
3acelaHus Kaheapsl
(xatenp), Ha KOTOPOM GBUTH
paccMOTpPEHBI H 0I00pEHBI
H3MEHEHHS H JIOMOJIHEHHS

[Toamuce
(c pacrdpoBKO#t)
3aBemyrolero kadempoi
(3aBemyrOmuX Kadeapam)

JloToTHEeH KOMILTEKTOM
OLEHOYHBIX MaTepHAIIOB

Lot 4. 0. A0S

IIPOTOKOJI 3aCe/IaHusA
KadeIpsl IPUKITaTHON
MareMaTHKy Ne

B.B. Maisrit
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