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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

[lenpro OCBOEHUS TUCIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIONUX KOMITCTECHITUH:

OIIK-1 CnocobeHn mpumeHsATh 0a3oBble 3HAHHSA B 00JacTH (DU3UKK M paguodU3UKUA U
UCTIOJIb30BaTh UX B MPO(ECCHOHATBLHON JEeSITEIbHOCTH, B TOM YHCIE B cepe MeIarorndeckoi
JIEATEITbHOCTH;.

ITIK-1 CnocoGeH mpoaHanu3upoBaTh MOCTABICHHYIO 33aJa4y B 001acTu paarnoGU3uKu U
JNIEKTPOHUKHU, OCYIIECTBIIATH IOUCK, OOOOIIEHHWE W HCIOJIb30BAHUE HAYYHO-TEXHUYECKOM
uHpopManuu, HeoOXOAUMOM It F3PPEKTUBHOTO BBHIIOIHEHUS TPOPECCHOHATBHOM 3a/1a4u. .

[1K-2 Crioco6eH npoBOAUTh MaTEMATHUECKOE MOJICIUPOBAHHIO TIPOIIECCOB B MPUOOpax u
YCTPOMCTBAX paguoPu3UKd M DJICKTPOHUKH, BIIAJICTh COBPEMEHHBIMH OTCYECTBEHHBIMH U
3apyOeKHBIMU MTAKETaMH MPOTPaMM MPHU PEeUICHUH MPH PEelIeHUH TPO(hecCHOHATBHBIX 3aay. .

PesynbraramMu OCBOCHUSI AUCIUIUIMHBI SBIISIOTCS CIAEAYIOIIME WHIUKATOPBI JOCTHXKCHUS
KOMIIETECHIINH:

NOIIK 1.3 Ilpumensier 6a3oBble 3HaHHUSA B oOsacTH (PU3MKK M PaguoO(DU3UKH TpU
OCYIIECTBICHUH MPOPECCHOHATBHON AESITETbHOCTH.

UIIK 1.1 TloHmmaer TpeOOBaHMs, TPEABIBIIEMbIE K HCCICIyEeMOMY IMPUOOPY,
YCTPOMCTBY WJIM CUCTEME U OKUJAEMBbIE PE3YyIbTaThl MX UCIIOIb30BAHUS.

UIIK 1.2 DddeKTuBHO OCYIIECTBISIET MOUCK TEOPETUYECKUX W IKCIEPUMEHTATBHBIX
JAHHBIX B MCCIENYeMOW M CMEXKHBIX O00JacTSIX AEATeIbHOCTH, HEOOXOAMMBIX JUIS PEIleHUs
IIOCTaBJICHHOW 3aJa4H.

UIIK 1.3 IIpou3BOOUT CpaBHUTEIBHBIA aHAJIWM3 BapUAHTOB pEIICHUA 3aJayH,
OIpe/ieNIEHUE PUCKOB, CBA3AHHBIX C pealn3alueil pa3IuyHbIX BAPUAHTOB.

HUIIK 2.1 TloHumaeT TPUHLOMI JCHCTBHS W MOJEIH  pa3padaThIBAEMOro
PaAMOAIEKTPOHHOIO TPHOOpa WM yCTPOMCTBA.

UIIK 2.2 Ilpumensier B mnpodeccHOHANbHON AESITeTbHOCTH Ppa3IUYHbIe YHCICHHBIC
METO/Ibl, B TOM YHCJIC PEaJTU30BAHHBIC B TOTOBBIX OMOIMOTEKAX IMPHU PEHICHUU KOHKPETHBIX
paanopu3nYecKux 3a1au.

UIIK 2.3 Bnageer coBpeMEHHBIMU MAKETaMH MPOTpaMM IIPH PEUICHUU 337a4 B 00JIacTH
panuodU3UKN U PATUO0IEKTPOHUKH.

2. OneHouHble MaTepHaJIibl TCKYHIECT0 KOHTPOJIA U KPUTEPUHA OLICHUBAHUA

ONeMEHTBI TCKYIIECTO KOHTPOJIA:
— TCCTHI.

Tect (MOIIK 1.3, UIIK 1.1, UIIK 1.2, UTIK 1.3, UTIK 2.1, UTIK 2.2, UTIK 2.3)
IIpumeps! BOIIPOCOB:

1. Kakue saeMeHThI COACPKATCA BO MHOKCCTBC CMCIKHOCTHU BCPIIHNHBI A?
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CBO3MOKHO ITOCTPOUTH TAKOC MHOXKCCTBO CMCIKHOCTHU
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2. Kakue u3 npuBeieHHBIX TpadoB SBISIFOTCS IBYA0IbHBIMU?

3)
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v &

a.2)
b. 6)
c. JIBynonbHbBIX Tpad)oB HET
d. 4)
e. 1)
f. 5)

g.3)

3. Ansa gannHoro rpada nocnenoBatenbHocTh AEDCA sBisiercs:

a. llensro

b. [{uxiaom

c. [Ipocroii nenvro

d. I[TpocTeiM 1TUKIIOM

¢. [IpaBUIBHBIX OTBETOB HET
f. Mapmipyrom



g. 3aMKHYTBIM MapLIpyTOM

4. Tns nanHoro rpada nocnenosarenbHocts AEDCED siBasiercs:

a. Ilensro

b. [IpaBuIbHBIX OTBETOB HET
c. [Ipocroit nenwro

d. Mapuipyrom

€. 3aMKHYTbIM MapIipyToM
f. Huxaom

g. [IpocThiM LUKIOM

5. Uemy paBHO paccrosinue Mexay BepumHamu F u H?

PaBUIIBHBIX OTBETOB HET

Q Hh~D® Qo000
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6. 'pad 3aman marpureit ”HIUAESHTHOCTH. ONpPeNeTuTh €r0 TUaMETP U PaInyc.
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a. Jlmamerp 2, panuyc 1
b. duamertp 4, paguyc 2
c. lmametp 6, panguyc 3
d. Iuamerp 1, paaguyc 2
e. lmamerp 2, panuyc 4
f. Inamerp 1, paanyc 1
g. nametp 8, paguyc 4

7. YKaxuTe TOUKU COWJICHEHUs JaHHOTO rpada.
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8. lns nanHoOrO rpada yka3aTh YMCIIO BEPIIMHHONW CBA3HOCTHU M YUCIIO peOepHOi
CBSI3HOCTH.

a. Uncno BepIIMHHON CBA3HOCTH 7, UUCIIO peOepHOM CBA3ZHOCTH 8
b. Yuncio BepIIMHHON CBA3HOCTHU 5, UUCIIO peOepHOil CBA3HOCTH 2



c. Yucno BepmmHHOMN cBsizHOCTH 10, yncio pedepHoi CBA3HOCTH 7
d. Yuciio BepmmHHOM CBI3HOCTH 4, YUCII0 peOepHOM CBA3HOCTH |
e. Uuncno BepmmHHON cBsi3HOCTH 0, UMCIIO peOepHOI CBI3HOCTH 2
f. Uucno BepmmHHOM cBsizHOCTH 0, yncio pedepHoi cBsa3HOCTH 0
g. Yncno BepIMHHOM CBSI3HOCTH 3, YKMCII0 peOepHO CBSA3HOCTHU 3

9. lns1 3ananHoro rpada HailTH MUHUMAJIBHBIHN MTyTh OT BEPIIMHBI A 710 BepUIHHEI E.

a. [Tyts AGFE, Bec nytu 41

b. Ilyts ABCDE, Bec nytu 21
c. [Tyre AHE, Bec mytu 11

d. ITyrs ABDFE, Bec mytu 33
e. [Iyre AGFDEE, Bec nytu 15
f. [Tyt ABHFE, Bec myTn 25
g. Ilyts AHCDE, Bec nytu 33

10. /lna nanHoro rpada ykaxure KpaTdyaliuii myTe oT BepiIuHbl A 10 BepiuHsl E.

—0Q— ‘

a. [lyrs ABFE, paccTosnue mexny BepuinHamu 4
b. [Tyre AHGFE, pacctosinue Mexny BepminHamu 4
c. [Tyre ABCDE, paccrosiaue Mexxay BepIinHaMu 4



d. ITlyte AGFDE, paccrosinie Mex1y BEpLUIMHAMU 2
e. [Iyre ADE, paccTositHue Mexay BepIimHamMu 2

f. Ilyte AFE, paccTosinue Mex1y BepiinHamMu 3

g. Her nmpaBuibHOTO OTBETA

11. Onpenenum rpad G crenyronum obpazoM. Bepimmnamu rpada G sBistoTcst
BCEBO3MOXKHBIE YIIOPSIOUCHHBIC TBOMYHBIC HA0OPHI JUIUHEI n. Bcero, Takum 00pazom, B 3TOM
rpade 2" BepiuH. Bepmunsl a = (ay, ..., a) 1 b = (b, ..., by) CMeXHBI B HEM TOIIA U TOJIBLKO
TOT/a, KOTAa HAaOOPhI a M b pa3auyaloTcsi TOUHO B 0JIHOW KoopauHare. Onpenenure yucio pedep
Takoro rpada mpu n=11.

a. 512

b. [IpaBUIBHBIX OTBETOB HET

c. 40152

d. 3301

e. 600

f. 11264

g. 252

12. Onpeaenutb MUHIMAIBHOE YUCIIO0 PEOEp, KOTOPhIE HY>KHO yIadUTh U3 TAHHOTO
rpada i noyydeHus rmiaHapHoro rpada.

pad yxe ruiaHapHbIi
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13. CkonbKo y3710B U AYT UMEET KOHAeHcalus qaHHoro rpada G?

o<\ e

a. Uucro y3noB 9, uncio ayr 13
b. Uucno y3nos 8, uucno ayr 12
C. Uwncro y3710B 9, gucio ayr 2



d. YUucno y3moB 5, yncno ayr 5
e. Hucno y37m0B 2, yucio ayr 1
f. Yucno yznosB 1, uucno ayr 2
g. Yucrno y31oB 3, 4ucio ayr 5

14. JlepeBo nMeeT TOJIBKO 3 JIUCTa: a, b U ¢. PaccTosiHue MeX My JTUCThSIMU a U b paBHO
104, pacctosiHEEe MEXTy JTUCTHIMH a U ¢ paBHO 150, paccTosiHEE MEXIY JIUCTHSIMH b U C paBHO
74. CKOJIbKO BEPIIMH B IAHHOM JiepeBe?

a. 100

b. 548

c. 165

d. 12

e. 180

f. 1024

g. Takoro niepeBa HE CyILIECTBYET

15. OnpenenuTh XpoOMaTUYECKOE YUCIIO JaHHOTO rpada:
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16. Kakue yTBepKaeHUs BEPHBI?

a. JIrobas BepiImHa, MHUMJCHTHASI MOCTY, SIBJISIETCS. TOUKOW COUYJICHEHHUS

b. Eciiu 1Ba MocTa HMEIOT 0010 BEPILUHY, TO 3Ta BEPIUIMHA SBISIETCS TOUKOH
COUJICHEHHUS

c. JIrobas BepuIMHA, MHIMACHTHAS MOCTY U UMEIOIIas CTereHb Oonble 1, sBisercs
TOYKON COUICHEHUS

d. BepHbIX yTBepKICHUI HET

e. JIroboe pebpo, coequHSIONIee TBE TOYKU COUTICHEHUS, SBIISIETCS MOCTOM

17. I'pad 3agan matpuiieit cmexxHoctu. MimeeT i nanHbIi Tpad sinepoB MUk (1ermb)?
BriOepuTe BepHBIE YTBEPKICHUSI.
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a. I'pad comeprxur DiinepoBy nens: D=>A=C=>B=>E=C

b. I'pad He comepUT DUIEPOB UK

c. I'pad conepxkur DiinepoBy uens: B=C=>E=>A=>D=C

d. I'pad conepxut Diinepos mukin: A=>C=>B=>D=>E=A

e. I'pad conepxur Diinepos nukin: C=>D=>A=C=B=E=C
f. I'pad He coaepxut DiiaepoBy LEMb

0 0

18. I'pad 3aman matpuieit cmexxHocTd. MiMeeT i 1aHHbBIN Tpad raMUIbTOHOB ITUKIT
(uemnp)? Bribepute BepHBIE yTBEPKIACHUS.

a b cdef
a 0 00 0O 0 17
b 00 0 1 1 1
c 00 0 0 0 1
d 01 0000
e 01 0 0 0 1
f 11 1 0 10

a. I'pad comepxxkutr 'amunpronoBy nens: D=>A=>C=>B=>E=C

b. I'pad He comepkut I'aMUIBTOHOB UK

c. I'pad conepxxkur 'amunsronoBy nens: B=C=>E=>A=D=C

d. I'pad comepxut 'amunbToHOB HKT: A=>C=>B=>D=>E=A

e. I'pad comepxxkur 'amunpronos nukin: C=>D=>A=C=B=E=C
f. I'pad He comepxkut ['aMuIBLTOHOBY 1IETTH

19. Onpenenure Kakue U3 JaHHBIX IPagoB SBISAIOTCS U30MOP(PHBIMU APYT APYTY.

Gy
G2
a.G1uGs
b. G1 u Gz
c. Bce rpadsr uzomopdHs! 1pyr apyry
d. Gz u G3

e. Bce rpadsl He sBISIOTCS U30MOPPHBIMU APYT APYTY

20. Onpeaenuts TOMMUHY Tpada.



Q@ "h"® 00T
aOPrRrwpnpo

21. TToctpoum rpad nepectaHoBOK mopsika k ciemayronmm oopazom. [ycts ero
BEPIIHHBI COOTBETCTBYIOT BCEBO3MOXKHBIM ITEPECTAHOBKAM 3JIEMEHTOB 1, 2, ..., k. Takum
o0Opa3om nanHblii rpad Oyaet umets k! BepiinH. J[Be BepIIMHbBI OyeM CYUTATh CMEXHBIMU,
€CIIM ¥ TOJIBKO €CJIHM OJTHA U3 COOTBETCTBYIOIIUX MEPECTAHOBOK MOXKET OBITH MOJTyYEHA U3
JPYTroii MEPEeCTaHOBKOM IBYX 37eMeHTOB. Ha prcyHKe, B KauecTBe IpUMeEpa, MPEICTABICH TaAKOK
rpad st k = 3. Onpenenure yncio pedep B rpade nepectaHoBOK mopsiaka k = 6.

(1,2,3)

(1,3,2 (2,1,3)

(2,31 (3,1,2)

(3,2,2)
a. 6024
b. 5400
c. 3012
d. 1500
e. 1024
f. 7250
g. 524

22. lmametp aepeBa paBeH 83, paauyc paBeH 42. CKOJIBKO IIEHTPOB HMEET TaHHOE
JepeBo?

a. 98

b. 72

c. 80
.0
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23. bunapnoe nepeBo BbicoThl 10 conepkut 2047 y3i0B. CKOIBKO y3JI0B Ha 7 sipyce
JTaHHOTO AepeBa’?

a. 16

b. Takoro gepeBa He CylIIECTBYET

c. HemoctaTouHo MaHHBIX JJIs1 BEIYMCICHHUS

d. 64

e.7

f. 32

g. Her npaBrIbHOTO OTBETA

h. 70

I. 4

j- 8

24. Jlns 3agaHHOTO rpada onpenenTh MaKCUMaIbHBIH IMOTOK Yepe3 TaHHYIO ceThb (y3e
A - ucToK, y3en F - ¢cTOK); 1711 COOTBETCTBYIOIIETO HEOPUSCHTHPOBAHHOTO Tpada HAlTH
KpaTyaiimmii ocToB. B oTBeTe yka3aTh JjBa 4yMClia: «MAaKCUMAIBHBIN TIOTOKY; «CyMMa BCEX BECOB
pé6ep KpaTyariero OCToBa

a. 15; 24

b. 20; 12

c.7;10

d.0;15

e.19;6

f. 50; 25

g.3; 20

Kmount: 1 d), 2 2)e)f)g), 3 2)b)d)fg), 4 d), 5 ¢), 6 a), 7 c)h), 8 ), 9 b), 10 ), 11 f), 12 i),
13d), 14 c), 15 ), 16 b)c), 17 a)b), 18 b)f), 19 c), 20 d), 21 b), 22 g), 23 g), 24 a).

Tect cunraercs NpoNHACHHBIM, €CIIM 00yYaIOIIUIICS OTBETHII IPaBUIIBHO KaK MUHUMYM
Ha 70% BompocCoB.

3. OneHo4YHbIe MaTepHaJbl HTOTOBOI0 KOHTPOJISI (IPOMEKYTOUYHOM aTTecTalun) v
KpUTEepHUH OLleHUBAHUS

3ayer B IIECTOM CEMECTpe MNPOBOAUTCA B NHCbMEHHOW (opme mo Ouneram. buner
COJIEPKUT JiBa TeOpeTHdecKux Bompoca. [IponomkurenbHOCTh 3auera 1 yac.

IepBbIif Bompoc B KaXkaoM Ousere cpopMyIupoBaH AJsl MPOBEPKU CHOPMHUPOBAHHOCTH
CIeNYIOIUX KoMIleTeHnn/uaankaropos komnerenmuii: MOTIK 1.3, UTIK 2.1, UIIK 2.2, UTIK
2.3.

Bropoii Bonpoc B kaxaom Oumiiere chopMyIupoBaH AJis MPOBEPKH CHOPMUPOBAHHOCTH
CIEeIyIOIUX KoMIeTeHnui/naaukaropoB komnerenuuii: MOIK 1.3, UTIK 1.1, UTIK 1.2, UTIK
1.3.

IlepeueHp TEOPETUUECKHUX BOIPOCOB:

1. I'pad, opueHTHpOBaHHBIH M HEOPUEHTHUPOBAHHBIA Tpadbl, CMeIIaHHBIM Tpad,
IUTaHApHBINA rpad, moarpad.
JlokanbHBIE CTEIICHH.
CriocoOsbI peicTaBieHus rpados.
Packpacka rpada.
MapuipyTsl, IIeH ¥ HUKIIBL.
JlocTmKUMOCTh. 3a7aua MapIpyTH3aLUH.

o UTEwWN



7. JlepeBns. OctoBoe nepeBo rpada.

8. JlepeBo mowucka.

9. HWpneanpHOE AEPEBO MOUCKA.

10. Anroput™ MOCTpOCHHUSI UCATLHOTO JIepeBa MOUCKA.

11. ABJI-nepeBo.

12. Anroputm nmoctpoennst ABJI-nepesa.

13. DiinepoBsl LU U HUKJIBL.

14. 'aMUIbTOHOBSI LIENU U LIAKIIEL.

15. JlocTHKUMOCTH BEpIIUH B rpade u CBA3HOCTH rpada.

16. ITonstue cetu. [loTok B cetn. MapmipyT uepes ceTb.

17. 3agaya 0 MakCUMaIbHOM MOTOKE Y€pEe3 CETh.

18. Anroputmsl pelIeHus 3TOU 3a/1a4H.

19. MapmipyT B cetu. OnTUManbHbI MapIIpyT B CETH.

20. AnropuTMmbl peleHus 3a1adu 00 ONTUMAaIbHOM MapuIpyTe B CETH.
21. DddexTuBHBIE CTPYKTYPHI JaHHBIX JUIA PELICHUs TpadoBbIX 3a1ay.

Kpurepun onenuBanus:

Pesynbratel 3auera onpenessaoTcs oueHKaMu «3auTeHo», «He 3auteHo».

OneHka «3auTeHO» BBICTABISAETCS, €CIM Ha BCE BONPOCHI OWJeTa JaHbl IPAaBUJIbHBIC
OTBETBHI.

Onenka «He 3auTeHO0» BBICTaBISETCS, €CJIM XOTS Obl Ha OJMH U3 BOIPOCOB OMIIETa HE
JIlaHO OTBETA.

4. OueHo4yHbIe MaTepuaJibl I NMPOBEPKH 0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIIHIA)

Teopernyecknue BOIPOCHL:

1. OcHoBuble ompenenenuss Tteopun rpadoB. I'pad, opueHTHpOBaHHBIA U
HEOPHEHTUPOBAHHBIM Tpadpl, CMemaHHbIM Tpad, mIaHapHbd rpad, moarpad. JloxanpHbe
crenenn. Crioco0sI mpezcrasnenus rpados. (MOIIK 1.3, UTIK 1.1, UTIK 1.2, UTIK 1.3)

OTBeT IOKEH COJepKaTh OIpPENEICHUs] TMOHATHH ¢ TNpHMepaMu: TOoHATHE Trpada,
OpUEHTUPOBAHHBI W HEOPUEHTHPOBAHHBIA Tpadbl, CMEIIaHHBIA Tpad, MIaHApHBIA Tpad,
noarpad, JOKaJIbHBIE CTENEHU, CITOCOOBI MPEICTaBIEHUs TPadoB.

2. OcHoBHblE 3a7auu Ha rpadax: packpacka rpada, CBA3HBIM Tpad, >HIEpoBBH U
raMuabTOHOBHI 1enu u kel (MOTIK 1.3, UTIK 1.1, UTIK 1.2, UTIK 1.3)

OTBeT JOJDKEH coJepkKaTh ONpeeseHHUs MOHATHI ¢ IpUMepaMu: packpacka rpada, nemnu
U IUKJIBI, TOCTHXKHMOCTbB, CBSI3HBIN Tpad, paccrossHue B rpade, dHIEpOBB U TaMHIBTOHOBHI
LENH U [UKIIBL.

3. JlepeBbs. Jlec. OctoBoe nepeso, aepeBo mowucka. (MOIIK 1.3, UIIK 1.1, UIIK 1.2,
UTIK 1.3)

OTBeT JODKEH coJIepKaTh ONpEACNICHHS IOHITHH C TMpHMEpaMu: TOHATHE [epeBa,
MIOHSITHE JIECA, OCTOBOE JIEPEBO, IEPEBO MOUCKA.

4. 3amaun Ha nepeBbsix. MaeansHoe aepeso moucka, ABJI-nepeso. (MOTIK 1.3, UTIK 2.1,
UIIK 2.2, UTIK 2.3)

OTBeT HODKEH CcO/AepKaTh OMpEICNCHHs MOHATHHA C NPUMEpaMH: HIeaJbHOE JIEPEeBO
noucka, ABJI-nepeBo, anropuTM MOCTPOEHHs HACATBHOTO JepeBa IIOUCKA, AJTOPHUTM
noctpoenns ABJI-nepeBa, ABOM4HAs Ky4a.

5. Cern. Ilotok uepe3 ceth, 3akoHbl Kupxroda, mapuipyt yepes cers. (MOIIK 1.3, UTIK
1.1, UTIK 1.2, UTIK 1.3)

OTBeT OMKEH co/epKaTh OIpENeNICHUs] MOHATUI C MpUMEpaMu: MOHATHE CETH, MOTOK
4epes ceTh, 3aK0HbI Kupxroda, MmapmipyT uepes ceTb.

6. 3amaun Ha ceTsAX. MaKkCHUMalbHbII MOTOK uYepe3 CeTh, KpaT4allIMii MapuIpyT depes
B3BenieHHyto cetb. (MOIIK 1.3, UTIK 2.1, UIIK 2.2, UTIK 2.3)



OTBeT NOJDKEH COIepKaTh OIMPENETICHHS MOHATUI ¢ MPUMEpaMU: MaKCUMAaJIbHBINA MTOTOK
4yepes CeTh, KpaTyanlliui MapuipyT Yepe3 B3BEIIEHHYIO CETh.

7. Anroputmuzanms 3amad Ha rpadax. ANTOpuTMBI pemieHds TpadoBBIX 3aad,
sbdextuBHbe CTpYKTYpHI Aanubix. (MOIIK 1.3, UTIK 2.1, UIIK 2.2, UTIK 2.3)

OTBeT MOMKEH COJIEPKATh ONPEICIICHUS MOHITHH C MPUMEpPaMH: aITOPUTMBI PEIICHUS
rpadoBeIX 3aaad, dHPEKTUBHBIE CTPYKTYpPHl JaHHBIX (OUTOBBIM BEKTOpP, JIMHEHWHBIA CITHCOK,
JIEPEBO).

Nudopmanus o paspadoTunkax

[IupoxoBa Exarepuna BnagumupoBHa, paaunodusnuecknii ¢dakyapTeT, Kadempa
WH(MOPMAIIMOHHBIX ~ TEXHOJOTHA B  WMCCICAOBAHUU JHUCKPETHBIX CTPYKTYp, CTapIIvil
[pernoaaBaTeb.



