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Bemynumensnoe ucnoimanue cocmoum u3z 08yx smanog: omeema Ha
sonpocsl duiema, cobecedosanun U OUEHKI NOPMPONLUO, HPeOCMABEHHOZ0
adumypueHmom.

BeTynuTenbsHOE UCTIBITAHHE JOJKHO BBISBHTD!

1) yeTKoe 3HaHHE ONpENENeHMIl M TeopeM, NpeayCMOTPEHHEIX IPOrpamMMOoii
JK3aMeHa;

2) yMeHHe 10Ka3blBaTh 3TH TEOPEMBI,

3) c1ocobHOCTB TOYHO H CHKATO BEHIPAXKATH MBICHEL B MHCBMEHHOM HU3JIOXKEHHH:

4) HaBblKM TpaKTHYECKOTO IPHMEHEHHS YKAa3aHHBIX TEOPETHYECKHX
MTOJIO’KEHHHA.

5) YpoBeHb MOTHBHPOBAHHOCTH aOHTYpHEHTa, €ro JHAEPCKHE KayecTBa,
BO3MOXHOCTH NPOQECCHOHATIBHOIO W JITYHOCTHOTO POCTA.

I(pumepuu OUEHKH Oomeema HA 6ONPocCHI ounema GCMYRIMEIbHO20 IK3IaGMeHna

Kaxaptit 5x3aMeHalMOHHBIH GHIET COCTOMT U3 2 BOTIPOCOB.

IlepBbiii 3 yKasaHHBIX B GHJIETE BOMPOCOB MPEATONaraeT pacKphITHE OCHOBHBIX
TEOPETHYECKHX 3HAaHUWiH aOUTYpHEHTOB B 00nacTu MareMaTHKu u MHGopMmatuku. Ipu
OTBETe HAa HEro HeoOXOAMMO JaTh KPaTKYyl0 XapaKTepPHCTHKY YKa3aHHBIX MOHATHI,
NPHBECTH NPHMEPB], PACKpBIBAIOIIME CYTh TEOPETHYECKMX TOHATHH M IOJOXKEHHIH,
A0Ka3aTh CBOMCTBO HITH TEOPEMY, €CJIH OHU YKa3aHbI B OHJleTe.

Bropoii Bonmpoc 6uneTa NMpakTHYECKOTO XapakTepa H MPEAroNaraeT pelmeHHe
3a/1ayd UJIH NPEACTaBIeHHON nNpobrembl.

CunTtaercs, YTO OTBET YAOB/IETBOPSET 3aHaHHOMY B GHJIeTaX BONPOCY, €CIIU:

1. PackpeiTo cofepikaHHe TeOpETHYECKMX IOHATHI B MEepBOM BOIpOCE,
yKa3aHbl OCHOBHBEIE TEOPETHYECKHE [IONIOKEHUS H TeopeMbl (C  MOJHBIM
JI0Ka3aTeNBCTBOM) 110 JaHHOMY Bompocy (40 Gamwnos).

2. Pewena 3afaya MM TpennoXKeHHas mpobGrema, cQOpMYJIHpOBAHHAA BO
BTOpOM Borpoce 6usnera (40 daios).

Hucmpykuus no omeemy Ha 8onpocst Hiwiema 6CMynumenbHo20 IK3aMeHa

OteeThl Ha yKasaHHbIe B OWNIETEe BOMPOCHI BEIMOJHSAKOTCA IHCHMEHHO C
ykxasaHueM HoMepa 6uiieta ¥ BOnpoca B HEM.

OtBet Ha nepBeIii BONpoc NOMKEH OBITH YETKMM U CHOPMYIHPOBAaH COrMacHo
W3BECTHBIM ONPEACNICHUAM H MOJIOXKEHHUAM MareMaTHdecKHX Hayk. Ecim  mis
PacCKpBITHsA CONEPKAHH TEOPETHYECKOro BOMpOCca NPHBOAUTCA NPAKTHYECKHH TpUMep,
TO OH JOJDKEH NOKa3plBaTh NPHMEHEHHE YKazaHHBIX B OTBETE TEOPETHYECKHX
IIOJNICYKEHHH Ha IIpaKTHKE.

IIpu oTBeTe Ha BTOpOH Bompoc GuneTa cleAyeT NPUBECTH pellieHHe yKa3aHHOI
3aAa4YM WIH NpennokeHHoH npobnemel. OBocHOBaTh CBOE pellieHHE.



Yemmuetii sman

IlpoBonuTCs B TOT )€ AeHb Cpasy Mocie MMCbMEHHOTO 3Tana. Ha yeTHoM Tamne
HpOBOAMTCA coDecefloBaHMe M OLEHUBaeTcs mnopTdoauo mocTynawomero. Ha
cobecenoBaHMM abGHTYDHEHT MOMKET apryMEHTHPOBaHHO OOOCHOBATH CBOIl OTBET Ha
Ouner, ecny y UYJICHOB KOMHCCHM BO3HHKJIM BOIPOCHI, M paccka3aTb O CBOEM
MOPTQONHO, KOTOPOE MOXET BKIIIOYATh B cebs:

1) qunnoM c OTNMYHEM MO NpoQuUILHOMY HaNpaBleHHIO. YTBep)KHAeTcs Npu
HATHYHMH KOMUHK AurioMa (10 4 6annos).

2) Hanuuve nybnukaumii-3a HanMuue yONMKauuii 10 HaMpaBlEHHIO
NOArOTOBKM B Marucrparype (B JKypHalax Scopus uam Web of Science), mno
ny6aukauuam cnuckoB BAK n PUHII. IonTeepikaenue: nu6o cama my6aukaums, niu6o
YBEJAOMIIEHHE O IPUHATHH CTaTbH Ha nybnukauuio (1o 9 6amwios).

3) mposiBNeHHE HCCNEAOBATENbCKOH aKTHBHOCTH B rofwl yueBul — yyacTHe B
HayYHbIX KOH(EepeHUHAX (JOMDKHO MOATBEPXKAATECH Te3KUcaMH/MyGNHKaLHAMY),
CTYAEHYECKHX ONIMMIHANax (IHILIOMEL/TPaMOThl) , HMEHHBIE CTHNeHAUH (cepTHdUKAT),
BBIUTPAHHbIE TPaHThbl (CepTH(GHKAT/CBUIETENBCTBO O BLIMMPAHHOM TPaHTe), y4acTHE B
ODILLECTBEHHOH J>KH3HH WHCTUTYTa (HOJDKHO TNOATBEPXKAATECA MOUIIOMAMH HIIH
rpaMotamu) (2o 4 6amnos).

4) ONBIT NPaKTHYECKOH peanu3alMy BBINOJHEHHBIX KYPCOBBIX M AHITOMHBIX
paboT Ha mpemnpUATHM WM OpraHH3audH (MOATBEPXKUAETCA aKTOM BHeApeHHs) (mo 3
6annoB.).

Bceero 3a noptrdonuo He 6onee 20 6anmnos.

Hucmpyxyua no oghopmaenuro nopmegonuo

IToprdonuo opopmnseTcs B COOTBETCTBHN C HUXKENPHUBENECHHOH CTPYKTYpO#
CaMHM MOCTYTAIOIUM Ha 6yMa)KHOM HOCHTENE H MEPEeAaeTCa B JUPEKTOPAT HHCTUTYTa
BrruucnuTenpsHON MaTreMaTHKH M HHGOPMAIMOHHBIX TEXHOJIOMHH HEINOCPECTBEHHO B
YTBEPXACHHBIC AAThl BCTYNMTENBHEIX HCMBITAaHUH, 6€3 BO3MOXHOCTH MOCHELYIOIIETO
JOTIOJIHEHHS H KOPPEKTHPOBKH.

OTBETCTBEHHOCTh 33 JOCTOBEPHOCTH HMHGOPMALMH TPEACTABNEHHOH B
nopThoauO HeceT abUTYpHeHT, mocrynawommii B Maructparypy. Ilpu odopmiaeHuH
cnemyeT cobNoAaTk aKKypaTHOCTb H JOCTOBEPHOCTE NaHHEIX.

CtpyxTypa nopTdhoaHo JTHYHEIX AOCTHXEHHI:

1. Turynensifi nuct noprdonuo;

2. Omnuce

3. KOIHH AOKYMEHTOB:

Bce nokymeHTEl B mopT)osiHo NMpemoCTaBNAIOTCA B BUAE KOMMil JOKYMEHTOB,
OJaHHOE MOPTHOIHO OCTAeTCs B HKHCTUTYTe BBIMHMCIMTENBHOH MaTeMaTHKH H
MH(OPMaIIMOHHBIX TEXHOJIOHIA.

OpHruHanbl JOKYMEHTOB He IIPUHHMAIOTCS.



MuHuMyM GannoB s MOMYYEHHS MONOXKHTENBHOH CyMMapHOH OLEHKH 3a
OTBET Ha OHneT ¥ no uroraMm cobecegoBanus cocrasnseT 40 6amnos. Makcumym
Hannos 3a oTseT Ha Ouner cocrasnseT 100 6annos.

B cmyyae, ecnm Ha ofHO OIOMKETHOE MECTO MNPETEHAYIOT HECKOJBKO
abHUTYPHEHTOB C OJAMHAKOBLIM KOJHYECTBOM GasjioB, NMONYYEHHBIX HA BCTYNHMTEIBHEIX
HCMBITAaHUAX, KOMHCCHEHl  pacCMaTpHBAalOTCA  HHAWBHIYANbHbIE  AOCTHIKEHUS
MOCTYNALLIEro ¢ TOUKH 3peHus MpOQUIA NPorpaMM MarucTpaTyphl ¥ cpemHuii 6amt no
JHILTOMY O BbICILIEM 00pa30BaHHH.

OcHosnble pazoenst
Bonpocer

Teopun undpopmayuu u Koouposanin
1. Cucrema cBa3M M ee KOMMOHEHTHI. JIMCKpeTHbi aHcam6ib. DHTpomnms.
CpoficTBa SHTPONHMH: aAAMTHBHOCTh, MaKCHManbHOe 3HadeHue. KonuposaHue
MCTOYHHKOB. JpdexTnsHoe konuposanne. Koasl lllentnona-®ato u Xadhpmena.
2. ITomexoycroitunBoe koauposanue. Kog XamMMuHra.

Anzopummer u cmpykmypst 0aHHbIX
1.  CnoxHOCT  airopuTMOB. ANTOPUTMBI [OMCKA H  CODTHPOBKH:
CpaBHMTEJIBHBIH aHAMU3.
2. TpynnopemaeMsie 3anauu. [TepeGophsie 3agauu. [Tpo6nema P=NP.

Mamemamuueckan no2uxa.
1. Teopema o gemyKium i HCUUCHEHUA IIpEeAHKATOB,
2. Tepema noJaHOTEH! AN HCUHCIEHHNS BHICKA3BIBAHKII.

Teopun anzopummos u pekypcugHoix yuxuuil.
I.  Onpenenenns peKypcHBHBIX ¥ PEKYPCHBHO MePEYHCIUMBIX MHOXKECTE.
Teopema Iocra.
2. Onpegenenne npocToro MHOXeCTBa. Teopema o CyILeCTBOBaHHH IPOCTOTO
MHOJKECTBA.

H3vix Java
1. Cpencrea 06paboTku HCKIIFOUEHHHT B A3bIKe Java.

2. OpraHu3aups MHOTOMOTOYHOCTH B A3biKe Java.
3. Cucrema BBONIa/BEIBOSIA B 3bIKE Java: makeTsl java.io H java.nio.

Keanmoente Mooenu eptuucaenuii
1. UYrto Takoe KBaHTOBBIH OHUT, B YEM €ro OTIMYME OT KIACCHYECKOro GHTA.

Yro Taxoe KBaHTOBHIi MApa/UIEeNN3M H B YeM €ro OTIAMYHE OT KIACCHYECKOTro
napanienn3ma.
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3aoauu

Hudopmamuxa

1. 3apawa: BeecTH MacCHB U3 NenBIX uncen pasmepHocTH N (N, 1 3neMeHTE
MaccnBa BBOIATCA C KnaBHATYphl). OTCOPTHPORATE €ro no BO3pacTaHHI0 C NOMOLIBIO
AMTOPUTMA  COPTHPOBKM BCTaBKOH. [N pelleHHs maHHOI 3aJaYd  OmHCaTh M
MCIIONIB30BaTh (YHKUMH: CO3JaHHSA MACCHBA C 3aIOJHEHHEM ro 3HAYEHHSMH, BBIBOJA
MacCHBa, COPTHPOBKH MacCHBA.

2. 3apaua: Jlaum nBa OuHapHbIX Qaiina u3 BeleCTBEHHEIX YHCe,
YIOPALOYCHHBIE N0 HeyObiBanuio. ChopMHpOBaTE  TeKkcTOBbI daiin, B KoTopsrii
BBIBECTH 3JIEMEHTBI, conaepKalHecs JHOO B nepsoM, 60 BO BTOpom (baiine
(oObenuHeHne  ynopsmodYeHHbIX taiinos). INocnenoBatensHocTs  uncen B
PE3YNLTHPYIOWIEM (aiine Takie AOMKHA GBITh ynopsagoyeHa no HeyObIBaHHIO, 4ucha
BLIBOZIUTE vcpes npobGen. Pewenue 3agauu opopmuts B BHIE (QYHKUMU C TpeMs
napaMeTpaMH (ABYMsi BXOAHBIMH (aHIIOBBIMH IOTOKAMH — BXOAHBIMH OHHApHBIMH
datinamu, ¥ OJHHM BEIXOOHBIM (haiiIOBLIM OTOKOM — BBIXOHBIM TEKCTOBBIM daitnmom).

3. 3apaya: Onucars ¢yHkuHio GuHapHOrO Moncka 3aJaHHOI'0 3JIeMEHTa B
YIOPANIOYCHHOM I10 BO3PACTAHHIO LEIOYHCIEHHOM MAcCHBE., DYHKUHA JOIDKHA HMETH
napameTpel — (int* mas , int n, int target), COOTBETCTBEHHO, MAaCCHB, pa3Mep MACCHBA U
MCKOMBIH 3JIEMEHT M BO3BpAILATh B KAYECTBE pe3ynbTaTa MHAEKC HCKOMOIO 3/IeMEHTa
target B Maccuse, 1u6o -1, ecnu HCKOMOTO 3MeMeHTa HeT B MaccHse.

4. 3agawa: Omucars Oynesckylo QyHxumio noucka NOACTPOKH B CTPOKe.
OYHKUHA NOMKHA HMETh JBa napameTpa sl u s2 - ykasatenu Ha char W nomKHa
BO3BpAaLIaTk 3HAYEHHE true, €C/TU CTPOKA S2 BXOOMT B KayecTge NOACTPOKH B CTPOKY s1,
u false B npotusHOM cryvae,

5. 3apaua: OnucaTe NWHEHHBI OMHOCBS3HEL CIIHCOK, XpaHALIMIT
LeNOYMCIeHHbIH 3HaYenus. Onncate 3 QyHKuuu: byHKIHIO cosganus crucka us
IEMEHTOB, [104aBAaEMBIX U3 TEKCTOBOTO (haiina;

GyHKIMIO yRaneHus TMOBTOPHOIO BXOMICHHS /IEMEHTOB B CIIHCOK; (YHKLMIO
BBIBOJIA 3/IEMEHTOB CIMCKa Ha KOHCOMb C €ro yAaNeHHEM.

Cmpyxmypor dannsix

1. 3amaua: Onmucare kmacc Stack - CTCK, peajiM30BaHHBI Ha OCHOBe
OAHOCBA3HOTO JIMHEHHOro cmMcka. OTKpBITHIE METONBI Khacca: KOHCTPYKTOD;
Aectpykrop; PUSH - po6apnenue snementa B crek; POP — ynanenue snementa uz
CTCKa C BO3BpAaTOM YNaIsIEMOr0 3HAYEHHS B KaYecTBe pesynbrata; EMPTY — nposepka
CTeKa Ha MyCTOTY.

2. 3apawa: Onucate Queue - O4YEpenb, peald3oBaHHAas HAa OCHOBE
ONHOCBA3HOrO JIMHEHHOro cmucka. OTKPBIThIE MeTONB Kiacca: KOHCTPYKTOP;
nectpyxtop; Enqueue — no6aBnenue »nemenTta B ouepens; Dequeue - ynanenne
JIEMEHTA H3  OYEPENM C BO3BPATOM YAANAEMOrO 3HAYEHHS B KAaYeCTBE pe3ynbTaTa;
EMPTY - nposepka creka Ha IIyCTOTY.

3. 3amawa: Onucats ¢yuxuuo  void Insert (node* &root, int x) mms
A0OaBNEHUA 3/IEMEHTA B EPEBO ABOHYHOTO TIoHCKa, I root — yKasatenb Ha KOpeHb



JepeB0O ABOMYHOrO NMOHMCKA, COJEpXKallero Lenble Yucna, X — aobasinseMoe 3Ha4YeHHe,
YuecTs, 4TO AEpEBO MOXKET OBITh MYCTO.

4. 3agaua: HlaH OZHOCBA3HBIH JMHEHHBIH CHOHCOK, COAEpIKALIMit
BEILICCTBEHHBIE uyucna. IlpeobpazoBate ero B ABYCBA3HBIN JHHEHHBIH CIIHCOK.
OdopmuTts 3anauy B BuAe QYHKIHH.

5. 3apaya: JlaHO IBOMYHOrO JepeBO, XpaHMALIEE B y3lax Lenble YUCIa.
BriBecTn JaHHBle YMCa B mopsake ofxoja Jepesa B WIMpuHy. 3ajady o(GOPMHTE B
BHJIE MOJIb30BATENHCKOH PYHKIIHH.

H3uk JAVA

1. Tema: BeoA/BLIBOA B A3LIKE Java.

Ha Bxonm nporpaMmel nopjaercs nsa ¢aitna. Ilepsblii comepXuT aHrnUiicKuii
TekcT. Bropoii ~ crpokn Bupa: Crtpoxal = Crpoka2, rme Crpoxal — cioBo Ha
aHriauiickoM s3pike, a CTpokal — ero mepeBoj Ha pycckuil. BoiBecTH Ha 3KpaH
JAOCNOBHBIA MEPEBON TeKCTa U3 MepBoro ¢aiina ¢ MOMOMIBIO MEPEBOJA H3 BTOPOTO
(hatina. Uudopmaunio u3 BToporo daiina HyKHO XpaHUTh B Komnekuun Map.

2. Tema: MHOrOmoTOYHOCTL B A3bIKE Java.

BBoguTcsa mMaccHB U3 n uMcesl. BBIYHCIHTE €ro cyMMy ¢ MOMOILIBI0 k mMOTOKOB
(4ucno k BBOANTCS), KaMNABIH H3 KOTOPBIX CYHTAET CyMMY CBOEIO KYCOYKa MacCHBa.

3. Tema: rpaduuecknii unTepdeiic B a3bike Java.

ITomecTuts BO ¢peiiM naTh KHonok. Heobxomumo, uTo6Bl MpH HaxaTuu Ha
moByl0 M3 HHUX KHOMKH MEHANH CBOE pacnojoxende. [lepemeHa oGecreunBaercs
YCTaHOBKOH HOBOI'O MEHe/epa KOMITOHOBKH.

Teopua koduposarun

1. JlaHb! ABOKHYHEIE BEKTOPHI ATHHEI 7:

a = (0, 0,03, 84, Qs, A, a7) = (1010101)

1

B = (B1, B2, B2, B4 Bs. B, B7) = (0101101).

Paccrosinue d(e, f) Mexny au B onpefensiercs KaKk YHMCIO HECOBMANAIOLIMX
KOMIIOHEHT 3THX BEKTOPOB. B HaieM ciryyae d(a, ) = 4.

OnpenenuTs, CKOJBKO CYLIECTBYET BEKTOPOB ¥, TAKHX, YTO

d(@y)+d¥.B)=4, rv*ary=+p

Beibpathb npaBunbHeIid oTBeT: 6, 8, 10, 12, 14, 16 umu 18.

2. I'pynnoup — 3TO MHOXKECTBO S € 3a/laHHOM Ha HEM 3aMKHYTOl GHHapHOM
onepauueii 7: S x § - S. JIpyriMu cnoBamH, eciiv a, b € S, To t(a,b) € S.

CKONbKO CyINECTBYET TIPYNNOMAOB, €CIH MHOXECTBO S COCTOMT H3 m
3JIEMEHTOB.

3. Haxo n = pq — mpousseneHHe [BYX PasMMUYHBIX IpPOCTHIX YHCEN p U q,
e(n) =(p—1)(g—1) — oynkuua Diinepa (komuuecTBO uucen B pagy 1,2,...n,
B3aHMHO MPOCTBIX C 7).

HokazaTe, 4TO ClEAyOIUMe 3aJa49d SKBHBAIECHTHBI (T.€. HMEKOT ONHY M Ty Xe
BPEMEHHYIO CIIOXKHOCTB): 1) pa3nokeHHe n Ha MPOCThIE MHOXMTENM, 2) BBIMHCIICHHE
3Ha4YeHHd @(n).

4. CKONBKO CYLIECTBYET KBAJPAaTHBIX MATPHI] N-TO MOPAAKA, COCTABIEHHBIX H3



Hyne# ¥ eQUHHLl, YAOBIETBOPAIOWIMX CBOMicTBaM: 1) B KaXmoit CTpOKe 4YeTHOE YHCHO
€JHHHLL, 2) BCE CTPOKH pPa3IHYHEIL.

OmBer: 2" ' x (2" ' - 1) x 2" ' - 2) % .x (2" = (n - 1)).

5. Ilo KaHamy CBA3H MEPENAHO JBOMYHOE CNOBO IJIMHEI 7 M3 CIEYIOLIEro
MHOJKECTBa!

1011010 0110011 0111100

0010110 1111111 1010101

B npouecce mepenayd HeKOTOpEIE NBOMYHEIE CHMBOJBI B CIIOBE MOTYT OBITH
MCKa)KEHBI (3aMEHEHB! HA [IPOTHBOMONOKHEIE, T.e. 0 Ha 1 u 1 Ha 0). CxoNnbKko OK60K
MOET rapaHTHPOBAHO UCTIPABUTE H 0OHAPYKHTh I0TyYaTENb.

6. AnreOpauueckas CTpyKTypa Z, oOnpenensercsi KkKakKk MHOXECTBO
{0,1,..,n — 1} c onepauMAMH CNOXEHHA H YMHOXEHHS 3IEMEHTOB 1O MOAYIIO M.
ABnsoTcs 11 Z, U Zg NONAMHA?

Bazot Janneix
Hana 6a3a naHHBIX, cocTOsIIas U3 TPEX TabIHLL:
Salespeople( snum INT, sname VARCHAR(30), city VARCHAR(15), comm

DECIMAL(3,2)).  IlpomaBust -  HOMep, HaWMEHOBAaHWE, TOpPOX, IPOLIEHT
KOMHCCHOHHEIX.

Customers(cnum INT, cname VARCHAR(30), city VARCHAR(15), rating
INT, snum INT). [Tokynareau - HoMep, HAHMEHOBaHHE, ropoa, pedTHHT, HOMep

HasHa4YeHHOro MpoAaBLIA.

Orders (onum INT, odate DATE, amt DECIMAL(14.2), snum INT, cnum
INT)

3aka3sl — HOMEp 3aKa3a, JaTa, CyMMa, HOMep IpOJaBLia, HOMEP IOKYMaTels.

3apauu:

1. Hanuuute 3anpoc, koTopelfi BeIGEpET BceX MPOAABLOB (MX UM H HOMEP)
KOTOpbI€ B CBOMX rOpOJIaX MMEKOT MOKyMaTeNneHi ¢ MaKCHMAaNbHEIM PEATHHIOM.

2. Haiitu nokymareneii, He Bce 3aKa3bl KOTOPBIX MCIIONHAOT NPOAABLE,
Ha3Ha4yeHHBIE HM.

3. Hanumute 3anpoc, KOTOpeIi M3BNiekan Obl M3 TaGNHLBI 3aKazoB TakHe
3aKasbl, MOKYNaTeNH KOTOPBIX HMEIOTCS, [0 KpaiiHeil Mepe, ellle OMHH 3aKa3.



