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KOMIIETEHIIMHA IO IMCIHUIIIMHE b1.B./IB.11.01 «KOCHOBAHMUSI
I'EOMETPUN»

IIK-1. CnocobGen ocBauBaTh U UCNOJIb30BATH TeOpeTHYECKHE 3HAHUSA U MPAKTHYeCKHE YMEHHs
¥ HABBIKU B MPEIMETHOH 00JIaCTH NP PellleHNH MPo(hecCHOHATBHBIX 32124

[IK-1.1. 3Haer CTpPyKTypy, CcOCTaB M JOUIAKTUYECKHE CAWHHULBI MPEeIMETHOH  oOiacTtu
(mpenogaBaeMoro npeaMera)

IMK-1.2. YMeeT ocymecTBIsATh OTOOP y4eOHOTO COJIEpIKaHUs Ui €ro pealu3alid B Pa3IHYHBIX
(hopmax obydenus B coorsercTBuu ¢ TpedoBanmsivu OI'OC OO

[IK-1.3. JlemoHCTpHpYyeT YMeHHUE pa3pabaThIBaTh Pa3InIHbIE POPMBI YIEOHBIX 3aHATHHA, IPUMEHSTh
METOABI, IPUEMBI U TEXHOJIOTUH 00y4EHHs, B TOM 4YHciie HHPOPMALMOHHBIE

TECTOBBI MATEPUAJI JIJISI IMATHOCTUKHU HHIUKATOPOB
OIIEHUBAHUA C®OPMUPOBAHHOCTHU KOMIIETEHIIUIA

Homep [IpaBunbubiii otBeTr | Comeprkanue Bompoca Komnerenus
BaaHus
1. 3agaHusi 3aKPHITOro THNA ¢ OJHUM NMPABWILHBIM 0TBETOM
1 Ipouumaiime mexcm u Oonornume e2o, eviopas | 11IK-1
NPAGUNLHBLIL 6APUAHM OMEEMA 6MECHO MHOZOMOYUUA
AKcroma — 3TO MpeIoKeHne, He TpeOyromee . ..
Bapuants! oTBera:
1) HarnmsAHOCTH;
2) MOKa3aTeNbCTBA,;
3) moKa3arenbCTBA.
2

Ilpouumaiime mexcm u Oonoanume e2o, eviopas | 11K-1
NPABUNILHBLIL 6APUAHM OMEEMA MECHO MHOZOMOYUA

HCOHpC,Z[CJ'I}ICMBIC MOHATHUS €BKINI0BOM reoMCTpHHU — TOYKA,
npsamMast, II0CKOCTb U ....

BapwnanTs! oTBeTa:

1) TpeyroibHUK;
2) TPOCTPAHCTBO;




3) reomerpuueckas Gpurypa;
4) mapaieorpamm.

Ilpouumaiime mexcm u Oononnume €20, 6bIOPAs
NPAGUILHBIIL 6APUAHM OMEEMA 6MECHO MHO20MOYUUSA

Heomnpenensembie OTHOIICHUS CBKJIUIOBON T€OMETPHH —
MPUHAICKHOCTh, OTHOLICHHUE «ISKATh MEXIY» IJIS TPEX
TOYEK MPSAMOM U ... uUryp.

BapI/IaHTBI OTBCTA.

1) KOHTPYPHTHOCTD (PaBEHCTBO);
2) CUMMETPHYHOCTb.

[1K-1

Ilpouumaiime mekcm u Oonoanume €20, 6blOpPag
NPAGUILHBLIL 6APUAHN OMEEMA 6MECHO MHO20MOYUUSA

OoparHas Teopema Iludaropa umeer popmynuposky: «Ecinu

B TPEYTOJIBHUKE KBAJPAT OAHOU CTOPOHBI PABEH CYMME

KBaJpaToOB ABYX APYIMX CTOPOH, TO TPEYIOJbHHUK SIBIISIETCS
S

BapI/IaHTBI OTBCTAa.

1) ocTpoyroNbHbIM;
2) MPSIMOYTOJILHBIM;
3) TyMOYToJbHBIM.

[1K-1

Ilpouumaiime mekcm u Oonoanume e20, 6blOpag
NPAGUIbHBLIL 6APUAHM OMEEMA 6MECHO MHO2OMOYUUSA

ITarsiit mocrynar EBkinnaa 3By4ut: «Eciau npu nepecedeHnu
JBYX INPSIMBIX TPEThEH NMPSIMOM CyMMa BHYTPEHHHX
OJTHOCTOPOHHUX YIJIOB HE paBHA JBYM MPSIMBIM, TO IIPSIMbIE
IIEPECEKAIOTCS, IPUYEM C TOW CTOPOHBI, € 3Ta CyMMa ...
JBYX MPSAMBIX».

BapI/IaHTBI OTBCTA.

1) MeHbIIIE;
2) Goblire;
3) paBHa.

I1K-1

2. 3ananus

3aKPbITOI0 TUIIA ¢ HECKOJIbKUMMU NMPpaBUWJIBHLIMHA OTBETAMHU

Hpoqumaﬁme meKkcm u eblﬁepume npaeujibHble Oomeentbsl.

Ocnoenvimu uncmpymenmamuu onsa peuienun 3a0auu Ha

[K-1




nocmpoenue A6JAImca:

Bapuanrts! oTBera:

1) OTHOCTOPOHHSIS JIMHEHKA,;
2) MPSAMOYTOJIbHUK;

3) YroJNbHUK C MPSMBIM YIIIOM;
4) unpKy;

5) IBYCTOPOHHSIS IMHEHKA.

Ilpouumaiime mexcm u evloepume npasuibHvle OMEEMbl.
ILi10cKOCTH €IMHCTBEHHBIM 00Pa30M ONPeNeIsIIoT:
IIpaBunbpHBIE BApUAHTHI OTBETA!

1) TP TOUYKH, HE JIEKAINE HA OJTHOM IIPSIMOM;

2) JIBE MapajlIeNbHbIE NIPSIMBIE;

3) JIBE€ IIPOU3BOJIBHBIE TOUKH;

4) TPEYTOJbHUK;

5) JIBE€ TIEPECEKAOLIUECS MPSAMBIE;

6) IpsiMasi ¥ TOYKa, He JIeXKallas Ha dTOH MpsAMOH.

[IK-1

Hpouumaﬁme meKkcm u sbtﬁepume npaesujibHble omeemnibsl.

JiuHa BeKTOpa npeacrapasieT co00i
1) YHUCIOBYIO BEIHUYHHY;

2) TOJIOKUTENBHYIO YHCIIOBYIO BEIHUHHY;
3) BEKTOPHYIO BEIUYHHY;
4) HeOTPHUIATEIbHYIO YHCIOBYIO BETHUINHY.

[IK-1

Ilpouumaitme mexcm u gploepume nPaguibHbvle OMEEMbL.

I'maBHBIMH CBOiliCTBAMH CKaJIsSIPHOIOo IMPOU3BECACHUSN

SIBJISTIOTCSI:
1) aHTHCHMMMETPUYHOCTH;
2) JIMHEHHOCTH;
3) CHMMETPUYHOCTH;

4) ,Z[I/ICTpI/I6YTI/IBHOCTL OTHOCHUTCIIBHO CJIOKCHUA

BEKTOPOB;
5) monoXuTENTBbHAS ONPEIETEHHOCTb.

[IK-1
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Hpouumaﬁme meKkcm u 6b16epume npasujibHble omeenibsl.

BekTopHoe npousBeneHne 00J1a1aeT CBOMCTBAMM:
1) aHTHCHMMMETPUYHOCTH;
2) JIMHEHHOCTH;

3) ,Z[I/ICTpI/I6YTI/IBHOCTI/I OTHOCHUTCIIBHO CJIOKCHUA

BEKTOPOB;
4) CHMMETPUYHOCTH.

[K-1




3. 3agaHus 3aKpBITOro THMNA. 321a44 HA COOTBETCTBHE
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Ilpouumaiime mekcm u ycmanogume Ccoomeemcmeue
MeHcOy hopMynuposKkamu aKcuom u uUxX HA36AHUAMU: K
KaX 101 MO3ULINU EepBOTO croJsida noabepure
COOTBETCTBYIOIIYIO MO3HIIMIO U3 BTOPOTO CTOIOIA

dopmynupoBKa Ha3zBanue akcMoMbI
aKCHOMBI
A) Ilyctp 3amanbl npsiMas 1) Akcroma MapajuieIbHOCTH
a ¥ To4yka A, He JieKaias JIoOaueBckoro
Ha npsmoii a. Torma Ha [2) Akcuoma MapajuieIbHOCTH
IJIOCKOCTH, EBxiuga

onpezensemoii npamoi a (3) Ilateii mocrymnat Epkinna
U TOYKOH A, CyllecTByeT
eIMHCTBEHHAsl TmpsiMast b,
IIPOXOJAIIAsl Yepe3 TOUKY
A u He mnepecekaromas
psIMYIO Q.

b) Ilycts 3amanbl mpsimast
a ¥ To4yka A, He JieKaras
Ha npsmoit a. Torma Ha
IUIOCKOCTH,
OompenensieMoN IpsMoON a
U TOYKOW A, CyIECTBYIOT
HE MEHEE JABYX IMpPSAMBIX,
IIPOXOJAIINX Yepe3 TOUKY
A ¥ He nepeceKaroIux
psSIMYIO Q.

B) [lycts aBe npsmble a u
b mepeceueHbl TpeTHEU
npsmont c¢. Torma, ecinm
cymMma oOpa3yromuxcs
P 3TOM IE€PECEUEHUU
BHYTPEHHHUX
OJIHOCTOPOHHHUX YIJIOB HE
paBHa  JIBYyM  NpPSMbBIM
yriiaM, TO TpsMble a@ H b
MEPECEKAIOTCSI, MPUUYEM C
TOM CTOpPOHBI, TIzE OJTa
CyMMa  MEHbIIE JBYX
IIPSIMBIX

I1K-1




12 Ilpoyumaiime mexcm u ycmaunoeume coomeemcmeue | [1K-1
Medxncoy hopmynuposkamu aKkcuom u RPUHAOIEHCHOCMBIO K
coomeemcmaeylouieli cucmeme aKkcuom: K Kaxaoi no3unuu
MIEPBOTo CTOJIOIA MOJ0EPUTE COOTBETCTBYIOUTYIO TTO3UIIUIO U3
BTOPOT'O CTOJIONA

DopMyIUpOBKa AKcuomaTuka
AKCHOMBI
A) Kaxapim IByM (1) AkcnoMa M3 aKCHOMAaTHKH
NPOM3BOJIBHBIM  TOuYKaM | ['minOepra
UHIMIECHTHO HE MEHeEe |2) AKcuoMa M3 aKCHOMATHKH
OZHOM IPSIMOI Beiina
b) Cymma m00BIX ABYX
BEKTOPOB KOMMYTaTHUBHA
13 Ilpouumaiime mexcm u ycmanosume coomeemcmeue | I1K-1

mexucoy axcuomout u zpynnout axcuom Ilunvoepma, K
KOmopoii 0Ha npuHadae}cum: K KaKI0W MO3UIUH TEPBOrO
cronbna noadepuTe COOTBETCTBYIONIYIO TIO3UIIUIO U3 BTOPOTO

croJiona
Akcuoma I'pymnma AKCHOM
[M'uneGepra

A) Kaxapim 1ByM ) AKCHOMBI TIOpSIKa
pa3IMYHbIM ) AKCHOMBI KOHTPYSHTHOCTH
MIPOU3BOJILHBIM ) AKCHOMBI HHITUICHTHOCTH
TOYKAM UHIIUACHTHO ) AKcHOMa napauieIbHOCTH
He Oosiee 01HON ) AKCHOMBI HEIIPEPHIBHOCTH
IIPSIMOM.

b) Ux npousBosibHBIX
Pa3IMYHBIX TPEX
TOYEK OJHOU IPAMOU
OJIHA ¥ TOJBKO OJHA
TOYKA JIE)KUT MEXKIY
JBYMsI IpYTUMH.

B) Kaxnprii oTpe3ok
MOKHO
€IMHCTBEHHBIM
00pa3oM OTJIOKUTH Ha
MIPOU3BOJILHOMN
IIPSIMOM OT
MPOU3BOJIbHON TOYKHU
B OJTHOM HaIlpaBJICHUU
MIPSIMOM.

I') Axcuoma KanTopa.

1) Axcuoma




napajuieIbHOCTH
EBxinnna

14 Ilpouumaitme mexkcm u ycmanosume coomeencmaeue [K-1
MexHcoy aKcuomou u 2pynnoiul akcuom Beiina, k komopou
OHA npuHaonexdcum: K KaxJIOH TMO3UIUU TMEPBOro ctondia
MoA0EPHUTE COOTBETCTBYIOIIYIO TTO3UIIMIO U3 BTOPOTO CTOJIOIA

Akcuoma I'pynna akcrom Beins
A) Hnst Kax0ro [l) AKCHOMBI pa3MEpPHOCTH
MPOHM3BOJIILHOTO  BEKTOpa P) AKCHOMBI CKaJISIPHOTO
CYILIECTBYET TPOU3BEACHHUS
HPOTHBOMOJIOKHBIN B) Axcrombl OTKJIaIbIBaHUS
BEKTOP BEKTOpPa OT TOYKH
1) AKCHOMBI CITOKEHHS BEKTOPOB
b) cxamsproe 5) AKCHOMBI YMHOKCHHUS BEKTOP
MPOM3BEICHHE IBYX Ha 9HCIIO
BEKTOPOB KOMMYTaTHBHO
B) CymectByer x0T OBI
OJTHA TOYKa
I') Kaxnpie 4 BekTopa
BEKTOPHOT'O
MIPOCTPAHCTBA  JIMHEWHO
3aBHCHMBI
HO) Ilpm ymHOXEHUU
MPOU3BOJILHOTO  BEKTOPA
Ha ymciao 1 momyduTes
caM BEKTOp
15 Ilpouumaitme mexkcm u ycmanosume coomeencmaue IK-1

mexcoy hopmynuposekoii meopemvt 0 GHeEuiHEM yaie
mMpeyzonbHUKA U COOMEEmCmEyuiell 2eomempueil —
adconomHuoN unu e6KIU0060I: K KaX101 MO3UIUNA NIEPBOTO
CTOJIONA MOJOEPUTE COOTBETCTBYIOILYIO MO3UIIUIO U3 BTOPOTO
crondua

YT1BepxkaeHue Haszeanue reomerpun
A) Brenranit yrox (L) EBkiugoBa reoMerpus
TPEyrojibHUKAa  MeHbIIe P) AOCOIIOTHAS TEOMETPHS
CYMMBI TIBYX
BHYTPCHHHX, C HHM HeE
CMEXHBIX yTJIOB

b) Bremnmit yron
TpEYroJIbHUKA paBeH
CyMMe€ JIByX BHYTPEHHUX,
C HIM HE CMEXHBIX YTJIOB




16 Ipouumaiime mexkcm u ycmaunosume coomeemcmeue | I1K-1
Mexucoy opmynupoexkoit. meopemvt 0 cymme Y208
mpey2onbHUKa U COOMEemcmeylowen 2eomempuei —
egxknuooeou unu Jlooaueeckozo. K KaxXIOW IIO3UIUU
IepBOro cTondua noadepuTe COOTBETCTBYIOIIYIO MO3UILIUIO U3
BTOPOTO CTOJIO1Ia

dopmynupoBKa CootBeTcTBYIOIIAS
TEOPEMBI reoMeTpHs
A) CyMmma BHYTPEHHHX EBxinnoBa reomerpus
YIJIOB  TPEYIrOJIbHUKA I'eometpus JlobaueBckoro
paBHa JIByM TIPSIMBIM.
b Cymma BHYTpeHHUX
YTJIOB TPEYTOJIbHUKA
MCHBUIC IBYX MNPAMBIX.
4. 3apaHus 3aKpbITOr0 THMIIA HA YCTAHOBJICHHE NPABHJIbHOI M0C/I€0BATeIbHOCTH
17 IMpounTaiite  Teker W ycraHoBuTe  mpaBuwiabHymo | [1K-1
N0CJ1e10BATEIbHOCTb.
PaccraBpTe B mnopsake cnucka (aMuIMM MaTEeMaTHKOB U
MaTEMaTUKOB-TIEJarOroB B UCTOPUYECKOM  TOpSAKE  OT
JIPEBHOCTH JI0 HAIIUX THEH (110 TO1y pOKICHUS):
1) Pene Jlexkapt
2) Hukomnaii UBanoBuu Jlob6aueBckwuii
3) Eskmmng
4) Awnnpeit Hukonaesnu Kosamoropos
5) JleBon CepreeBuu ATaHacsiH
6) Jasun ['uis0ept
7) T'epman Beiinp
8) Amnnpeii [TerpoBuu Kucenes
18 IMpouuraiite  TekcTr W ycraHoBuTe  mpaBwibHywo | [1K-1

mocjaea0BaTeJibHOCTD.

VKaxure MocCIeI0BaTeIbHOCTh,  XAPAKTEPU3YIOIIYI0  XOJ
U3YYEHUS OCHOBAHUN I'€OMETPUU:

1) CpaBHeHHE OCHOBHBIX (pakTOB reometpuu JIo6aueBckoro u
reomerpun EBkiuna

2) Cucrema akcuom Beiins

3) Cucrema akcuom ['misbepra

4) Ilnockocts JlobaueBckoro

5) CpaBHEHHE OCHOBHBIX (DaKTOB aOCOJIOTHOW M €BKIIHMIOBOIA

reoOMEeTpUn




19 Ipouuraiite  TekcT W ycraHoBuTe  mpaBuwibHywo | [1K-1
N0CJIe/I0BATEIbHOCTD.
YKaxuTe NMpaBWIbHYIO MOCIIEI0BATEIHHOCTh BO3HUKHOBEHUS
(MMCHMEHHOTO ONUCAHUs1) TEOMETPUIL:
1) EBnumoa reomerpust
2) HeeBkimgoa reoMerpus
3) AOcoiroTHas reoMeTpHs
20 IMpouuraiite  TekcTr W ycraHoBuTe  mpaBwibHywo | [1K-1
N0CJIeI0BATEIbHOCTD.
Boinummure ¢aktel reomerpun JIobaueBcKOro B mpaBUIbHON
HOCJIEI0BATEIBHOCTH IO OPSIIKY HOMEPOB B CITUCKE:
1) Cymma ABYX yIJIOB TPEYrOJIbHUKA MEHbIIE IBYX HPSIMBIX.
2) CyMmMa BHYTPEHHHMX YIJIOB TpPEYroJIbHUKa paBHA JBYM
HPSMBIM.
3) CymMMa BHYTPEHHHUX YIJIOB TPEYrojbHHKa MEHBIIE JBYX
HPSMBIX.
4) Yepe3 TOYKY BHE NPSMOW MOXKHO HPOBECTH TOJBKO OIHY
pSAMYI0, apaIeIbHYIO JTaHHOH.
5) Uepe3 TOYKy BHE HaHHOH HPSMOH MOXHO IPOBECTH IBE
npsiMble, apajjienbHble JaHHOM.
6) JlBe mnpsMble, MEpHEHAUKYISPHBIC OTHON TPSAMOH, HE
MIePECEKAIOTCSL.
7) CyiectByeT OECKOHEYHO MHOTO TPSAMBIX, HHIIUJICHTHBIX
JTAHHOHM TOYKE M HE MepeceKarolluX JaHHYI0 NpsAMYI0, He
WHIUJICHTHYIO TOUKE.
5. 3agaHus OTKPBITOr0 THIA HA JONMOJTHEHHE
21 3aKkoHYMTe NpeAsIoKeHne, MOACTABMB BMECTO MHOTOTOYHSA I1K-1
CJI0BO (B OTBETE 3aNMIIUTE YHCJIO):
B eBKiIn10BOI reomMeTpun cymMmMa BHYTPEHHUX YIJIOB
TPEYroJIbHUKA PaBHA ... TPAIyCaM.
22 3aKkoHYHTE MPeNIoKeHne, OJACTABUB BMecTO MHOoroTounst | [1K-1

CJIOBO (B omeeme 3anuuiume Cmpo4HsvIMuU 6yl<eamu 2/1az20J1 6
Hacmosauiem epemeuu):




B eBknMI0BOM reOMeTpUH NEPIIEHIUKYIISP, BOCCTABICHHBIN B
IIPOU3BOJILHON TOUKE OJHOM CTOPOHBI OCTPOTO YIJIa
TPEYrOJIbHUKA, ... BTOPYIO CTOPOHY yIJIa.

23

3aKoHYHTE MPeAI0KeHHe, OACTABHB BMECTO MHOTOTOYHS
CJIOBO ( B omeeme 3anuuiume CMpouYHbIMU OYKeamu
uucaumenvHoe).

B aOcomtoTHOI reoMeTpuu B Ka)JI0M TPEYrojbHUKE HMeeTcs
HE MEHEE ... OCTPBIX YIJIOB

[1K-1
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3akoHunTe NMPEAJIOKECHUE, MOJACTABUB BMECTO MHOTIOTOYHNSA
CJI0BO (omeem 3anuuwiume CmpouUHbIMU 6yK8ll.Mll):

CkansipHoe  TpOM3BEJCHUE,  O0OJajaroliee  CBOMCTBaMH
MOJIOKHUTEITLHON OIIPEICIICHHOCTH, CUMMETPUYHOCTH,
OJTHOPOJTHOCTH U JINHEHHOCTH, Ha3bIBACTCA . ..

[1K-1
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3aKoH4YHUTeE MPeAJI0KEeHHE, TOICTABHB BMECTO MHOTOTOYHS
CJI0BO (B omeeme 3anuuiume cmpoYHvlMu 0yKeamu
npuiazamenvrHoe 6 MeoOPUMEIbHOM RADeHCe):

I'eometpus |- II-111-1V rpynn akcuom I'mnbbepra HazbiBaeTcs
...TEOMETPUEH.

[1K-1

3akoHuuTE NMPEeAI0KCHHUE, IOACTABUB BMECTO MHOIOTOYHSA
CJI0BO (B omeeme 3anuuiume CmpOoO4HbvIMU 6yK8a.Mll
npuiazamejlbHoe 6 meopumeibHom nadeafce):

I'eomerpust  I-  I-llI-IV-V  rpynn  akcuom I'mibOepra
Ha3bIBAETCS ...€OMETPHUEN.

3agaHusl OTKPBHITOIO THIIA C PA3BEPHYTHIM OTBETOM

26

Hpoanaif[Te TEKCT U 3alIMIIIHUTE pa3BepHyT1)1ii OTBET:

Yrto mnoapaszymeBaercs IOJ HENPOTUBOPEUYUBOCTBI) CHUCTEMBI
akcnomM?  KakoB ~ OCHOBHOM  METOJ  J0Ka3aTelbCTBa
HENPOTUBOPEUUBOCTU CUCTEMbI aKCUOM?

[1K-1
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IIpounTaiiTe TEKCT M 3alIMIIUTE PA3BePHYTHIHA OTBET:

Urto moapaszymeBaeTcs MoJi HE3aBUCUMOCTBIO CUCTEMBI aKCHOM?
KakoB ocHOBHOM MeTON JOKa3aTeJbCTBAa HE3aBUCHUMOCTU
CHUCTEMEI aKCHOM?

[1K-1




28

IIpouuTaiiTe TEKCT U 3aNIMIIUTE PA3BEPHYTHIN OTBET:

Uto noapazymeBaeTcs 1o MOJHOTOM cucTeMbl akcuoM? Kakos
OCHOBHOM METOJI 10Ka3aTeIbCTBA IIOJIHOTEI CUCTEMBI aKCHUOM?

I1K-1
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IIpouuTaiiTe TEKCT U 3aNIMIIUTE PA3BEPHYTHIN OTBET:

CdopmynupoBats BTOpYIO TeopeMy lemens o HEMOIHOTE
apuMEeTHKH.

[1K-1

30

HpoanaﬁTe TEKCT U 3allHIIUTE pa3BepHyTbIﬁ OTBET:

Cdopmynupyiite XoTs ObI OTHO YTBEPKICHHUE, SKBUBATICHTHOE
aKkcuoMe rnapasuienbHocTu EBknuaa.

[1K-1

31

IIpounTaiiTe TEKCT M 3aNIMIIUTE PA3BEPHYTHII 0TBET

HOKa)KI/ITe TEOpPEMY O MAPAJUICIbHBIX MPAMBIX JloGaueBcKoro.

I1K-1

32

IIpounTaiiTe TEKCT M 3aNIMIIUTE PA3BEPHYTHII OTBET

HpI/IBeI[I/ITC MpUMEP MOACIIN IINIOCKOCTH JloGaueBckoro

I1K-1
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