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Pa3nen 1. BBoauast yacthb

1.1. Ileab u 3aJa44 BCTYNUTEJbHBIX HCNIBITAHUM
I{e1bi0 BCTYIUTENBHBIX UCIIBITAHUI SIBIISIETCS BBISBIIEHHE NPO(ECCHOHATIBHBIX 3Ha-
HU aOUTYPHUEHTOB, HEOOXOIUMBIX /7l 00yUEeHHUsI B MAaTUCTPATYyPE.
3amavyaMyu BCTYTTUTENIbHBIX UCIIBITAHUM SIBJISIFOTCS BBISIBIEHUE:!
1) 3HaHMI OCHOB MaTeMaTHYECKHX IUCIHUIUIMH, IPeLyCMOTPEHHBIX MPOrpaMMOi
’K3aMEHa;
2) HaBBIKOB IPAKTUYECKOTO MPUMEHEHHUs yKa3aHHBIX TEOPETHYECKHMX 3HAHUU ISl
pelieHus 3a1ad4;
3) cnocob6HOoCcTH ucmonb3oBarh s3biku  CH++, C#, Python g pemenuns
MPaKTUYECKUX 3a1aY;
4) 3HAHUN OCHOBHBIX AJITOPUTMOB 0OPaOOTKH JaHHBIX.
1.2. O6mue TpeGOBAHMS K OPraHH3aLHH BCTYNHTE/IbHbIX HCIILITAHU
BceTynuTenbHOE UCIBITAaHWE NMPOBOAMTCS OYHO HIIA 3a0YHO B JAMCTAaHIMOHHOM
dbopmare.
1.3. Onucanue GpopmMbl NPOBeIeHUsI BCTYNHTEIbHbIX HCNIBITAHUN
BeTynuTensHOe HCIBITAaHWE HMEET KOMIUIEKCHBIM XapakTep M COCTOMT W3
tectupoBanuss ¥ noprdonuo.  TectupoBaHWe  NPOBOAUTCA  COIJIACHO
YCTAHOBJIEHHOMY DACIUCAHHIO OYHO M/WIIM C HCMOJIb30BAaHUEM JIUCTaHIMOHHBIX
TEXHOJIOTUM C UCIIOJb30BaHWEM CUCTEMBI IPOKTOPUHTA.
1.4. TIpoaoKMTEJIbHOCTb BCTYNHTEIbHBIX HCIBITAHHH
[TpoOKUTENBHOCTD BCTYTUTEIBHOrO UcHbITaHust 120 MUHYT.
1.5. CrpykKrypa BCTYNHTEeIbHbIX HCIILITAHUH
OCHOBHAsi 4YacTh BCTYMMTENbHBIX HCIBITAHUI NPOBOAMTCS B (OpMe TecTa,
BKJTFOYAIOILEr0 BONPOCHI M 33Jadd IO OCHOBHBIM pa3jielaM MaTeMaTUKh U
MH(GOPMALIMOHHBIX TEXHOJIOTHH, KOTOpble (OPMUPYIOT HEOOXOAUMBIH Habop
3HAHWP ¥ HAaBBIKOB id OOydeHMUsT B MarucTparype IO HaIlpaBJICHHIO 09.04.03
«[Tpuknannas uHpOpMaTHKa»: MareMaTHYeCKHH aHaju3, Anrebpa U reoMerTpus,

ﬂHCKpCTHaﬂ MaTreMarukKka U MareMaTudeckKas JIOIhkKa, Teopml BepOﬂTHOCTeﬁ 51

MareMaTudeckas cTaTucTuka, OCHOBBI IPOrpaMMUpPOBaHusl, ba3el NaHHBIX.




HOHOJ'IHI/ITCJ'IBHO YYUTBIBAOTCA  JOCTHXXCHUSA a6I/ITypI/I€HTa, KOTOpbIE OH

opopmiIsieT B BUAE NOPTGHOIHO.

Paspea II. Copepxxanue nporpammasl

Mamemamuueckuii ananus3

BeIunciieHre MpeeioB OCHOBHBIX 3JIeMeHTapHbIX (QyHKIuH. HaxoxneHue Touek
paspbiBa (DYyHKIMH, HCCIIeJOBaHUE XapaKTepa 3TUX Touek. TexHuka nuddepeHunrpona-
aus. [IpousBoanas o6paTHON (yHKIMK. BeruncieHne Npou3BOAHBIX U AU(QepeHnna-
JIOB BBICHIUX TOpsiakoB. Paznoxenue ¢ynkuuii no dopmyne Teinopa. Mccnenoanue
GyHKIMI Ha Bo3pacTaHue W yObiBaHue. HaxoxxaeHue Todyek neperuda. DKCTpeMyMbl
¢byHKIMA. TexHUKa UHTErpupOBaHUs.

[Tpemen 4UCIOBOM MOCIIENOBATENIbHOCTH, CBOMCTBA CXOISLIUXCS ITOCIIEI0BATElb-
HocTell. becKOHEeYHO Majible YHCIIOBbIE MOCIIeOBAaTeIbBHOCTH M MX CBOMCTBa. becko-
HEeYHO OOJIbIIINE YUCIIOBBIE MocienoBaTelbHOCTH. CBOWCTBA NpeiesioB PyHKLUY.

HenpepbiBHOCTD QyHKIHMH B Touke. OTHOCTOPOHHSS HEMPePbIBHOCTS. [Ipon3Boa-
Hele ¥ TuddepeHIuanbl BEICIIUX ITOPSIKOB.

[TepBooOpa3Has 1 Heonpenen&HHbIN nHTErpan. CBONCTBO HEONPECIEHHOIO HHTE-
rpana. 3aMeHa TepeMEeHHON B Heomlpejaen&éHHOM HMHTerpaie. MHTerpupoBaHue 1o 4a-
CTSIM B HEOTIpEeIEHHOM MHTErpale.

[MousiTue onpenenénnoro uuTerpaia Pumana. IHTErpupyeMoCTh HEMPEPhIBHOM Ha
otpeske QpyHkuur. PopMysa HHTETPUPOBAHMS T10 YACTSM B ONPEAEIEHHOM MHTErpase.
®opMyJia 3aMeHbI TIEpEMEHHOI B onpeieléHHOM uHTerpaie. HecobcTBeHHbIE HHTETpa-
7Bl OT HEOTPULIATEIBHBIX QyHKIMHA. [Ipru3HaKku cpaBHEHUS.

[Tousitie umcioBoro pana. Kpurepuit Koiix cxoauMocTu YMCIOBOro psipa. Yuc-
JIOBBIE PSLIBI C HEOTPHUIIATENBbHBIMY WieHaMu. [Ipu3Haky cpaBHeHus. VIHTerpaibHbId

npusnak Komwu cxonumocty 4uciosoro paaa. INpusnak [lanambepa cXOAMMOCTH HC-

JIOBOTO psaa.




Anzeopa u ceomempusn

OOGpaTtHast maTpuna: (GopMyia AJisi BBIUUCICHUS] 3JIEMEHTOB OOpaTHON MaTpHULIBIL.
Merton "aycca-)XXKopaana BerducieHus 0OpaTHOW MaTpHULIBI.

[TpaBuno Kpamepa njis pelieHus: CUCTEMBbI JIMHEUHBIX YPaBHEHUM.

ba3za nuHeliHoro mpoctpancTBa. KoopnuHatel BekTopa B 6a3uce. Marpuna nepe-
X0J1a OT OJTHOM 6a3bl K APYTOM.

Panr matpuuel. MeTobl BEIYMCIEHUE paHTa MaTPULIBIL.

OHOpOAHBIE CHCTEMBI ypaBHeHUU. TeopeMa O (QyHIaMEHTAIbHOM MHOXECTBE
peLIeHU.

Teopema Kponekepa-Konemmn. OO1uee pemieHre HEOJAHOPOAHOM CHUCTEMbI ypaB-
HEHUM.

CoOcTBeHHBIE 3HAYECHHUSI U COOCTBEHHBIN BEKTOP JIMHEHHOI'O oneparopa.

KanoHnyeckoe ypaBHEHHE MPSIMON B MPOCTPAHCTBE. Y CIOBHE MapajlIeIbHOCTH U
nepecedyeHus! AByX MpsSMbIX.

KBaapaTuynbie GopMbl. 3aMeHa MepeMeHHbIX. PaHI KaHOHUYECKOW KBaJApaTHIHOU

(hopMBl.

ﬂucrcpemnaﬂ Mamemamuka Uy MamemamuuecKkas iocuka

Kanonuueckue (Gopmbl npeacrasienus oynesbix Gynkuui (JHD, KHO, CIHO,
CKH®, nonuaom XKerankuna).

3amblkaHKe cucTeM QYHKIHH anreOpsl Joruku. OCHOBHbBIE 3aMKHY ThI€ KJIaCChI.

[TonHoTa cucteM (QyHKIMH anreGpsl goruku. Kpurepuii QpyHKOMOHATBHON IMOJ-
HOTBI.

[Ipo6neMa MOCTPOEHUs MHUHHUMAJBHBIX AM3BIOHKTUBHBIX HOPMalbHBIX (OpM M
IIOJXObI K €€ PEILEHHUIO.

JleTepMUHUPOBAHHbIE U OTPAHUYEHHO JeTepMHHUPOBaHHbE QyHKIMH. CrIocoOs!

3a1aHKs] OFPaHUYEHHO-1eTEPMUHUPOBAHHBIX (YHKLHH.

AxcuoMaTudeckass CUCTEMa UCUUCIICHUA BBICKa3bIBaHUM. HOKa?:yeMOCTI) U BBIBO-

AUMOCTD.




Jloruka npenukaroB. KBantopel. CBOOOAHBIE U CBsI3aHHbIE NepeMeHHble. DopMy-
ael. UHTepnperannu. O6me3naunmoctsb. Jlornueckoe cienosaHue. Teopust nokxasa-
TeJIBCTB. AKCMOMBI U MpaBUjia BEIBOJIA.

[Tpobremarnka Teopun KomupoBaHusi. AngaBuTHoe kogupoBanue. [Ipobnema on-
HO3HAYHOCTH KomupoBaHus. [IpedukcHbie koapl. Konbpl ¢ MUHMManbHOW HM30BITOYHO-
cteto (Koaer Xaddmana).

[TomexoycToitunBoe koaupoBanue. Konsr XeMmuHra.

I'padel. CriocoOs! 3ananus rpados. ['eomerprudeckast peanuszanus rpados. O6xo-
nbl rpada B riIyOuHY W B IIMPUHY. BhIUKCIIeHHe Yncia KOMIOHEHT CBA3HOCTH rpada.

AJTOPATMBI TIOUCKa TTyTel B rpade. AIrOpUTMBI HAXOXIEHHS MHUHHMAaJIBHOTO OCTOBA

rpada.

TEOPMII eepwlmuocmeﬁ umamemamuiuecKkas cmamucmuka

VcnoBHas BeposTHOCTh. He3zaBucumocTh coObiTui. PopMyIia IOJIHON BEPOSITHO-
ctu. @opmyia batieca.

DyHKLKS paclpeleieHnsl BeposTHOCTeH u ee cBoicTBa. IIpuMeps! pacnpenerne-
Huii: Bepuysiu, 6uHoMHuanbHoe, Ilyaccona, paBHOMEpPHOE, MOKa3aTeJIbHOE, HOpMallb-
HOE U JIp. paclpeeseHus.

MaTemaTHUecKoe OKUIaHHe U ero coiicTBa. Jucnepcus u ee cBokicTBa. MoMeH-
THI.

He3aBUCUMOCTH CIIy4YalHBIX BEJIMYMH; KPUTEPHH UX HE3aBUCUMOCTH.

3aK0H 0oabLIUX yncesn YeOrllena.

OcHO8bl RPOZPAMMUPOCAHUA

AJropuT™Mu3aIys: AJIropuTMbl COPTUPOBKU M OLEHKA MX BBIYHCIIUTEIBHOM CII0XK-
HOCTH. AJITODHTMBI TTOMCK M OLIEHKA MX BBIYMCIIUTEBHOM CIOKHOCTH. CHMBOIbHBIE
CTPOKHU U alrOPUTMBI UX 00paboTku. CTPYKTYpbl JAHHBIX — CIIUCKHU, CTCKH, OYCPEIt U

UX NpUMEHEHHe B ajiropuTMax. JlepeBbsi U aJlTOPUTMBI UX o6paboTtku. CriocoOb! IpHu-

MEHEHHUs JIEpEBbEB B IpOrpaMMax.




[IpoueaypHoe mporpammupoBanue: [Iponeaypbl, PyHKIMH U MpaBUIa UX ONMCa-
uus. CriocoOsl mepejadyu mapaMeTpoB B Mpolenypbl U GyHKIuH. PexkypcuBHble (yHK-
[[UU U UX OCOOEHHOCTH.

Ocob6enHocTH s3bIKOB NporpammupoBanusi C++, C#. Java, Python: ocobennoctu
CHUHTAaKCHCa, YIIPaBIICHUS MaMsIThIO, peali3allii KOJIJIEKIUH.

[TpuHUHUITBI O00BEKTHO-OPUEHTUPOBAHHOIO MPOrPaMMUPOBaHUs (MHKAIMCYJISALIHS,
HacjenoBanue u noauMopdusMm): [ToHsiTHe Kiacca: CBOMCTBA U METOJBI Kjlacca, MOIu-
(UKaTOPBI TOCTyIa, KOHCTPYKTOPBI, JECTPYKTOPBI, IIEperpy3ka onepauuii. Peanuzanus

IMPUHIOUIIOB HACJICAOBAHUA U HOIII/IMOpCbI/I:’»Ma Ipu pa3pa60TKe KJIaCCOB.

ba3vl oannbvix

OcHoBHble noHATUS Mojead «CymHOCTh-CBS3b»: CYIIHOCTb, CBf3b CYLIHOCTEH,
BUBI cBsi3eil. OCHOBHBIE TTOHSTHS PEJISIIUOHHON MOJEIU JaHHBIX: JOMEH, KOPTEXK, OT-
nowenue. I[Ipasuia nepeBoaa monenu «CymHocTb-CBs3b» B PESIIIUOHHYIO MOJCIb.
Teopust HOpMaIU3aIUH.

3k SQL ans goctyna K 6aszam panuabsix. Komangsr DDL, DML, DQL. Xpauu-

MbIe IIPOLEAyPbl ¥ TpUrrepbl. [[pUHIHUIEI peau3aluu U 3amuThl oT SQL-uHbeKIHNH.

Pasaen III. ®oHa OLleHOYHBIX CPeICTB
3.1. UucTpyKIHsi O BHINOJTHEHHIO paboThl

BCTynuTeNnbHOE UCIIBITAHNE TIPOBOAUTCS B (POPME TECTUPOBAHHS U OLEHKH MOPT-
¢dbonmo cTyneHTa.

UcnpiTanue coctout 13 20 BorpocoB. B kauecTBe BOIMPOCOB MOTYT MCIIOJIL30BaTh-
Csl BOIIPOCHI 3aKPBITOTO TUIA C OJJHUM IPAaBUJIBHBIM OTBETOM M3 IPEUIOKEHHBIX, BO-
IPOCHI 3aKPHITOTO THIA C HECKOJBKMMH MPABUIIBHBIMU OTBETAMH U3 MPEUIOKCHHBIX, a
TaK)Ke BOIPOCHI OTKPBITOTO THIIA C OTBETOM, 3alMChIBAEMBIM B BUJIE OTACIBHOTO CJIOBA
WU YKcia. baisl, Mojay4eHHbIe 3a BbIIIOJHEHHbIC 3a/laHusl, CYMMHUPYIOTCS.

UTOro 3a TECTOBYIO paboTy MOXHO MOJIy4HTh MaKCUMaibHO 90 6asloB.

3a OLeHKy NOPTHOINO MOKHO TIOTYyYHTh MaKcuManbHo 10 OaJlIoB.

[enpi0 MOPT(ONHO SBISETCS BBIACHEHHE Kpyra MPO(EeCcCHOHATLHBIX HHTEPECOB




aOUTypHeHTa M CTENeHH [IOATOTOBJIEHHOCTA €ro K JajJbHEWIed Hay4Ho-
HCCIIeTOBATENIbCKOM e TeIbHOCTH B paMKaxX MaruCTepCcKol NporpaMMsl.
[TopTd oo MOXKeT coepKaTs:
1. KONHUIO AMIUIOMA C OTJWYMEM M BKJIJbIIa K HeMy (10 2 0aiioB);
2. OUIIoMbl KOH(pEpeHIHH, OJMMIMHUal, KOHKYPCOB, COPEBHOBAHMWM, I'DAHThI
(MexIyHapoaHOro, (herepalbHOro, PerMOHAIBHOIO YpoBHEH) (1o 2 Oain-
JIOB);
3. cepTU(UKATBEI CTOPOHHHX 00pa30BaTeNIbHBIX Opranu3auui (1o 1 6anna);
4. xonuu OIyOIMKOBaHHBIX HAYYHBIX CTATeH C IMOJHBIM OMOIMOrpapuIecKum
OINUCAaHUEM M yKaszaHueM 0a3bl ganHbiX (Scopus, WoS, PUHLI), PU /e (ma-
TEHTHI, aBTOPCKUE CBUIETENBCTBA, 0a3bl TAaHHBIX U T.I1.) (10 5 06asoB).
B ciydae O4HOro NMpOBENEHUS] BCTYIHUTENBHBIX MCIBITAaHUH MOPTHOIUO HEOOXO-
JMMO pacriedaTtaTb ¥ MMPUHECTH Ha BCTYNMTENbHBIE UCIBITaHUs. B ciydae 3a0uHOro
IPOBE/IEHUs] BCTYITUTENBHBIX HCIBITAHUH MOPT(OINO BBICHUIAETCS 10 Hadajga BCTYIH-

TeJBHBIX UCIIBITAaHUN B BHJIE apXuBa (zip, rar win 7z) Ha nouTy: kafedra.sait@mail.ru.

Apxus, copepxaumii nmoprdonauo (dororpaduu, OTCKAaHUPOBAHHBIE NOKYMEHTBI HIIH

npyrue pdf-moKyMeHTbL, ), TO/DKEH ObITh Ha3BaH (aMuiuel abuTypHeHTa, 3alMCaHHOTO

JTATUHULIEH.
3.2. OGpa3upl 3aJaHHI BCTYNHTEIbHBIX HCIILITAHHM

MarTeMaTHYECKHH aHAJIN3

—-7x

- e
1. 3nauenue npeaena lim—— paBHo
x-0 X

1) et
2) e’
3) e’
4) =7

2. Tlpon3BopHas CIOXKHON QyHKIMU Y = cos* 3x pasua
1) 4 cos®3x
2) 4cos®3x-sin3x




3) —4cos33x-sin3x
4) —12cos33x-sin3x

3. Haiitu [ x cos3xdx
1) Esin2 3x+C
2) gsin3x+éc053x+c
3) gsin3x—$cos3x+c
4) xsin?3x—xcos3x+C

3
4. 3HaueHMe UHTErpana f_zz xxzciix dx pasHO
1) 2m
2) m
3) 0
1
4) .

AnreOpa u reomeTpus

1. Vpasuenue 2x% + 4xy — y% = 0 onpenenser:
1) Dnnunc
2) T'unepOomy
3) Ilapabomy 1

4) JIBe mpsimble {

2. Tlpu KaKoM 3HaYEeHUH [apameTpa @ CUCTeMa JIMHEWHBIX ypaBHEHUH UMeeT pelle-

Hue?

le + 2x2 + BX3 = 16
x1 + X3 - 2
le + xZ + X3 =a

3. Cucrema JTHHEHHBIX aNrebpandecKuX ypaBHEHUI Ha3bIBAETCS OJHOPOAHOM, eciu
1) oHa He UMeeT peleHuH
2) Bce ee cBOOOJHBIE YWIEHBI PABHBI HYJIO

3) uMeeT OJHO pelIeHHE

4) xoTst b OIUH €€ CBOOOIHBIN WICH OTJIIMICH OT HyJIs




4. Opnoponnas CJIAY c kBaapaTHONW HEBBIPOXKIAECHHON MaTpULIEH
1) Bcerma coBMecTHa, HEOIpeaeIeHHa
2) Bcerjga COBMECTHA, IMEET €IMHCTBEHHOE HYJIEBOE pELIeHUE
3) He Bcerga COBMECTHa

4) Bceria HECOBMECTHa

5. CkajspHOe MMPOU3BeIeHHEe BEKTOPOB @ U b MOXXHO BBIYHMCIIUTH KaK
1) cyMMy Ipou3Be[eHH COOTBETCTBYIOIINX KOOPAUHAT BEKTOPOB a U b (B ciyuae
OPTOHOPMHPOBAHHOIO Oazuca)
2) mpou3BeIeHUE IJIMH BEKTOPOB a U b Ha CHHYC yIiia MeXIy HUMHU
3) BEKTOp, KOOPAHWHATHI KOTOPOTO PABHbI NPOU3BEAEHUIO COOTBETCTBYIOLIMX

KOOpJWHAT BEKTOPOB a U b

JucKkpeTHAasi MATEMAaTHKA
1. B ob6miem cityvae njisi OyJieBod (pyHKIUK
1) cyliecTByeT MHOXECTBO NMOIMHOMOB JKerankuHa
2) CylIeCTBYeT €JUHCTBEHHbIH NoauHoM JKeranknHa

3) MOJXET HE CYLIECTBOBAaTh HU OJAHOI'O IIOJIMHOMA Kerankuna

2. B ob1meM ciryyae misi OyieBod hyHKIHUU
1) cyliecTByeT MHOXECTBO pa3nu4Hbix JIHD
2) cymecTByeT equHcTBeHHas JIHD

3) MOXET He CylecTBOBaTh HU onHok JIHD

3. B o61eM ciydae uist OyJieBoi (yHKIUH
1) cymecTByeT MHOXeCTBO cokpamieHHbix JIHD

2) cyllecTBYeT elMHCTBeHHas cokpaiuennas JHD

3) MOXeT He CyIIeCTBOBATh HH OIHON COKPAIL[eHHOH JAHD




4. B ob1iem cirydae st 0yineBoi GyHKIUU
1) cymiecTByeT MHOXXecTBO coBepuieHHbIX KH®D
2) cyllecTByeT eIMHCTBeHHas coBepuienHas KHD

3) MOKET He CyIeCTBOBaTh HU 0/1HOM coBepiienHoi KH®

5. CamoaBOMCTBEHHBIE (PyHKLIUH
1) Ha cocegHUX HaboOpax MPUHUMAIOT OJIMHAKOBbIC 3HAYCHUS
2) Ha coceIHUX HabOpax MPUHUMAIOT IPOTUBOIIOIOKHBIC 3HAUCHUS
3) Ha IPOTHUBOIMOJIOXKHBIX Habopax NPUHUMAIOT OJIMHAKOBbIE 3HAYEHUS

4) Ha MPOTHUBOIOJIOXKHBIX HAOOPaxX NMPUHUMAIOT IPOTHBOIOJIOXKHBIE 3HAUCHHS

6. JluHeliHas QyHKIUSA
1) Ha cocenHuX HaOOpax MPUHUMAET OJMHAKOBbIC 3HAUCHMUSI
2) Ha coceHUX Habopax MPUHUMAET IPOTHBOIIOIOKHBIE 3HAUCHHS
3) Ha NPOTHBOIOJIOKHBIX HAOOpaX MPUHUMAET OJJMHAKOBbIC 3HAUCHHS

4) Ha IIPOTHUBOIIOJIOXXHBIX Ha60an MNpHUHUMAcCT IIPOTHUBOIIOJIOXXHbBIC 3HAYCHUA

7 KakoBo urcio (GyHKIMHA OT 7 epeMeHHBIX B kinacce L?
1) 2'n
2) 2"
3) 27!
4y 2*"

8. KakoBo 4nciio GyHKIMI OT 7 MEpeMEHHBIX B Kiacce S7
1) 2:n
2) 2™
3y 27~
4) 2%




9. YTo cripaBeIiBO OTHOCUTENLHO HAGOPOB o = (010) U B=(011)?
1) a<p
2) a>p

3) a@ u B HecpaBHUMBI

10. KakoBo paccTosiHue MexXy HabopaMu « = (100) u S=(011)?
1) 1
2) 2
3) 3

Teopml BepOﬂTHOCTeﬁ H MaTeMaTH4YeCKafl CTATHCTHKA

1. B koHBepTe HAXOAUTCS 8 TOTepelHbIX OUIIETOB, CPEIU KOTOPHIX 3 BHIUTPHIIIHBIX.
3 KoHBepTa MOCJIeI0BaTeIbHO U3BIeKaloTCs 6uneTsl. Halitu BEposITHOCTH TOTO,

4TO 2-I U3BIECYEHHBIN OUIET Oy AT BHIMTPBIIIHBIM, €CIIH 1-1 ObUT BBIMIPHILIHEIM

2. B xoHBepTe HaxXOIUTCS 8 TOTEPEHHBIX OUIIETOB, CPEAU KOTOPBIX 3 BBHIUIPBILIHBIX.
3 KOHBepTa IOC/IeI0BaTEIbHO U3BNIEKAIOTCs OuieThl. HaliTh BEpOsITHOCTH TOTO,
yTo 3-ii GyIeT BHIMTPHIIIHBIM, €CJIU MpeablIylIHe 1Ba Ouera OblIu

BBIMI'PBIIIHBIMH,

3. B koHBepTe HaxoauTCs 8 JOTEPEHHBIX OUIIETOB, CPeId KOTOPBIX 3 BBHIUTPBIIIHBIX.
13 KOHBEpTAa IOC/IEN0BaTeIbHO U3BIIEKAIOTCs OMeThl. HallT BEpOSTHOCTH TOTO,

4TO 4-1 6y eT BHIMIPHIILHBIM, €CJIH MpeIblayL1e OUIeThl ObUIN BEIMIPBIIIHBIMU.

4. B ypHe 5 6enbix ¥ 8 uepHbIX IapoB. M3 ypHbI Hayauy OAMH 32 APYTUM H3BJICKatOT

JBa L1apa, He BO3Bpallas ux oopaTHo. HaiiTn BeposAsTHOCTB TOr0O, 4TO 00a IIapa

OynyT GenbIMHU.




5. B ypne 5 6enbix u 8 yepHbIX 1mapoB. M3 ypHBI Hay1ady OJMH 32 IPYTUM U3BJIEKAIOT
JIBa Il1apa, He BO3Bpallas ux oopaTHo. HaliTu BepoSITHOCTB TOro, 4To 0ba 1mapa

OylyT YE€PHBIMHU.

6. B ypHe 5 Genbix u 8 yepHbIx apoB. M3 ypHbI Hayayy OAUH 3a APYTUM U3BJIEKAIOT
IBa IlIapa, He Bo3Bpailasi ux oopaTHo. HaliTu BepOATHOCTH TOro, 4TO CHa4aa

OyneT u3Bleu€H OeJblil Iap, a 3aTeM — YEPHBI.

OcHOBBI NPOrpaMMHPOBAHHSA

1. DinepoB LUK - ITO ...

1) ... HUKJI, KOTOPBIN MIPOXOIUT IO BCEM BEPIIMHAM U pebpaM pOBHO 10 OJJTHOMY pa-
3y
2) ... UKJI, KOTOPBIH MPOXOAUT MO BCEM BEPIIMHAM POBHO I10 OTHOMY pasy, XOTs

MOXET IIPOXOJIUTh Yepe3 pedpa HECKOJIbKO pa3
3) ... LIMKJI, KOTOPBIH IPOXOIUT MO BCeM pedpaM pOBHO IO OJIHOMY pasy, XOTs MO-

XKET MPOXOOUTh YePE3 BEPIINHbBI HECKOJIBKO pa3s

2. Yto BepHO 006 anroputme moucka B riry6ouny (DFS)?

1) On npumensieTcs 1uisi 00Xoza BepIIUH rpada
2) 3avacTyro peaqu3alus 3TOro ajJropurMa peKypCcruBHas

3) Haubonee yqanéHHbIE BEPIIMHBI OOXOISTCS B CaMylO MOCIIEAHIO0 O9epe/lb

4) B HEM HCIONB3YeETCs CTPYKTYpa JaHHBIX "odyepens"

3. Kakue MeToibl COPTUPOBKU UMEIOT rapaHTUPOBAHHYIO CIIOXKHOCTH O(n logn) B xyna-
IeM ciy4dae?
1) coptupoBka my3bsipbkoM (BubbleSort)

2) coptupoBka BcTaBkamH (InsertionSort)

3) mupamunansHas copruposka (HeapSort)




4) osicTpas coptupoBka (QuickSort)
5) coptuposka Illemna (ShellSort)

6) coptupoBka ciusiHueM (MergeSort)

4. JlaHa (pyHKIMSI COPTUPOBKHU I1y3BbIPHKOM
void Sort (int * a, int n)
{
for ( int i=0; 1 < n-1; i++ )
for ( int 9=if § € n-2; Jj++ )
if (a [J] > a [J+2] )
swap (a [J], a [J+2]):

Kakoif MaCCHB HeJIb3sl YIIOPSIOYMTE 110 BO3PACTAHUIO C TIOMOILBIO 3TOW (PyHKIUH:
1) 1234765
2) 1276543
3) 7654312
4) 1231231

5 . Yo Hameyaraet porpaMma, r7ie BbI3bIBAeTC QyHKLHS?

bool Imp (bool a, bool b)
{

return ! a || b;
}
int k = 0;
for | imt i=1j i <= 200; i++ |
if ( Imp ((i%2 == 0), (i%3 == 0 && 1%5 == 0 && 1%7 == 0)) )
k++;

cout << k;

OTBeETHI




1) 100
2) 101
3) 199
4) 200

6. YKa)kuTe HCTUHHBIE BbICKA3bIBAHUS:
1) eciau KIacc 3aaeT THI JaHHBIX, TO MOXHO CO3/1aBaTh MHOXECTBO OOBHEKTOB
3TOro KJjacca
2) IS KJTacCOB, UTPAIOIIMX €NHCTBEHHYIO POIIb MOJIYJISl, CO3aHHe OOBEKTOB
KJ1acca He JIOITyCKaeTcs, TAaKOM KJlacc CyLIECTBYET B €AIUHCTBEHHOM
SK3EMILISIPE
3) s3bik C# monyckaeT Kak KIIacchl, IBJISIONINECS THIIAaMU IaHHBIX, TaK 1
KJIACCBI, HTPAIOLIe eIUHCTBEHHYIO POJIb MOy IS
4) xaxapli kiacc si3pika C# JOJDKEH 3a/1aBaTh TUI JAHHBIX
7. YKa)KuTe UCTUHHBIE BHICKA3bIBAHUS:
1) KaXIbIi KJIACC MOXKET UMETh CTATUYECKUE MOJIST K METO/IBI
2) TOJBKO CTATHYECKHUM KJIACC MOKET MMETh CTATHYECKHUE MOJIst 1 METO/IbI
3) ecnm y Kjacca ecTh XOTsl Obl OIHO CTaTHYECKOE T0JI€ UK METOL, TO
aBTOMATUYECKH CO3/IaeTCs CTATUYECKHI 0OBEKT C MMEHEM Kilacca

4) Henb3s ONpPEENTUTh CTATUYECKUI KOHCTPYKTOP Kiracca

ba3bl JaHHBbIX

1. KaxuMm TpeGOBaHUSM JOJDKHO YAOBJIETBOPATH OTHOIICHUE:
1) Bce arpubyThl sIBISIFOTCA aTOMAapPHBIMU C TOYKU 3PCHUS TUIIOB JIaHHBIX
2) B oTHOLIEHUH HE JIOIDKHO OBITH KOpTeXeHh-1yO0nuKaToB
3) B pa3HbIX KOPTEXaX MOTYT ObITb Pa3IuiHbIE HabOpBI aTpUOYTOB

4) OtcytcTBYeT TpeboBaHHE COPTUPOBKU aTpuOyTOB B CXEM€E OTHOLLEHUS

5) OrcyTcTBYyeT TpeOOBaHHE COPTUPOBKU KOpTeXel B OTHOIICHUH




2. Kakum o6pa3om nmepeBecTy B PeNILIUOHHYIO0 MOJEb OTHOLIEHUE «OAUH-K-OAHOMY»

1) Co3maTth OT/ENIbHOE OTHOIIEHUE, B KOTOPOM Oy lyT HaXOAUThLCS IIEPBHYHbIE
KJIFOYHA OOOMX CBSI3BIBAEMBIX OTHOIIEHUM. [IepBUYHBIN KIIFOY HOBOI'O OTHOIICHUSI
Oyner KoMOWHaIHei 000MX KIII04Yel CBA3bIBAEMbIX OTHOIIIEHHUH.

2) Co3znaTh OTAEIBHOE OTHOLIEHHE, B KOTOPOM Oy/IyT HAXOAUTHCS MEPBUYHbIC
KJIFOYX O0OMX CBSI3bIBA€MBIX OTHOIIEHUN. [IepBHYHBIM KIIFOUOM HOBOI'O
OTHOLIEHUS MOXXHO CIeJIaTh JII000€e U3 MOJIEW OTHOLIECHHUS

3) BHenpuTh NepBHUYHBIN KJIIOY OJHOTO U3 OTHOILEHHI B IPYroe OTHOLIEHHE B

Ka4dyeCTBEC NEPBUYHOI'O KJIrO4a.

3. Kakum 06pa3oM IepeBecTd B PENIALUOHHYIO MOJIe/Ib OTHOLIEHHE «OIMH-KO-

MHOTHUM:

1) Co3aath OT/Ie/IbHOE OTHOILLIEHHE, B KOTOPOM Oy Iy T HaXOAUTHCS MEPBUYHbIC
KJIIOYH 0O0MX CBSI3bIBAEMBIX OTHOIIEHUN. [[epBUYHBIN K04 HOBOTO OTHOIIICHHS
Oyner KOMOHHaIEeH 000UX KIIFO4eH CBA3bIBAEMBIX OTHOILICHUH.

2) Co31aTh OT/eNbHOE OTHOLICHHE, B KOTOPOM OyIyT HaXOJAUThLCS MEPBUIHBIC
KJIFOUH 00OMX CBSI3BIBAEMBIX OTHOIIEHUM. [IepBHYHBIM KIIFOUOM HOBOT'O
OTHOILIEHUS MOYHO CIEJIaTh JIF000€e U3 MoJiel OTHOLICHUS

3) BHeapHTh NepBHYHBIM KIIOY OJHOTO U3 OTHOIICHUH B PyTO€ OTHOIICHUE B

KayeCcTBE NEPBUYHOIO KIHOYa

4. B 3ampoce SQL orneparust HCKIIOUEHHs 1y OIMKaTOB pensuuoHHOM anredpsl Kogna

0603HaqaeTc;1 KJIFOUEBBIM CJIOBOM:
1) SELECT

2) ORDER BY

3) GROUP BY

4) DISTINCT

5) WHERE

6) JOIN




5. B 3ampoce SQL onepanus celeKunH pensiuuoHHou anredpsl Kogna o6o3Havyaercs
KJIFOYEBBIM CJIOBOM:
1) SELECT
2) ORDER BY
3) GROUP BY
4) DISTINCT
5) WHERE
6) JOIN

Paznen IV. Cnucok jiureparyphbl

1. Kypom, A. I'. Kypc Bbicuieii anreGpsl : yue6Huk s By3os / A. I'. Kypour. — 23-e
u3n., crep. — Canxr-Iletepbypr : Jlans, 2022. — 432 ¢. — ISBN 978-5-8114-
9033-2. — Tekcr : 37eKTpOoHHbIH // JIaHb : 3IeKTPOHHO-0MOIMoTeUHas CUCTeMa. —
URL: https://e.lanbook.com/book/183725 (nata obpamenus: 13.09.2023). —

Pexxum JocTymna: ajisi aBTOpU3s. [10JIb30BaTEJIEN.

2. WnbuH, B. A. Jluneiinas anrebpa : yueOuuk / B. A. Wnbun, D. I'. TlosHsk. — 6-¢
u3z., crep. — Mocksa : ®U3MATIIUT, 2020. — 280 c. — ISBN 978-5-9221-
0481-4. — TeKcT : ANEeKTPOHHBIH // JlaHp : SIEKTPOHHO-OUOIHOTe HAs CHCTEMA. —
URL: https://e.lanbook.com/book/185610 (mara oOpalleHHs: 13.09.2023). —

Pexxum JocTtyna: ojist aBTopHu3. I10JIb30BaTEIIEeH.

3. Uneun, B. A. OCHOBBI MaTeMaTHYECKOrO aHanu3a : y4eOHHK : B 2 4acTsX i B. A

Uneun, D. I'. TTo3usk. — 7-e U3d., CTepeoT. — Mockga : DUSMATIINUT, 2021 —

Yacte 1 — 2021. — 648 c. — ISBN 978-5-9221-0902-4. — TekcT :
SneKkTpoHHbI /  JlaHb @ DNEKTPOHHO-OMONMOTEYHAs — CHCTeMa.  — URL:
https://e.lanbook.com/book/185611 (mata oOpaIIeHU: 13.09.2023). — Pexum

JocTyIa: Jjist aBTOPHS. MoJIb30BaTeJIe.



Uneun, B. A. OcHOBBI MaTeMaTHYECKOrO aHalu3a : yuyeOHUK : B 2 yacTsax / B. A.

Wneun, D. I'. TTo3usk. — 5-e usa., crepeor. — Mocksa : ®USMATIIUT, 2022 —

Yacte II — 2022. — 464 c¢. — ISBN 978-5-9221-0537-8. — Tekcr:
SNIEKTPOHHBIN // JlaHb : 2JeKTpoHHO-OuOnuoreunas cucrema. —  URL:
https://e.lanbook.com/book/228335 (matra obpamenus: 13.09.2023). — Pexum

aoctymna: jisi aBTOpHU3. I10JIb30BaTEJICH.

Jlaugo, C. K. BeeieHne B AUCKPETHYIO MaTeMaTrKy : yuebHoe nmocodbue / C. K.
Jlanno. — Mocksa : MLITHMO, 2012. — 264 c¢. — ISBN 978-5-4439-2019-1. —
TexcT : 3MeKTpoHHbIH // JIaHb : aneKTpoHHO-0ubnnoTeynas cucrema. — URL:

https://e.lanbook.com/book/56405 (nata oopamenus: 13.09.2023). — Pexum

JocTtyna: IJis1 aBTOPH3. [I0JIb30BaTEICH.

Co6onesa, T. C. JluckpeTHas MaTeMaTuka. Y rilyOIeHHbIH Kype : yu4eOHHK / IO
pex. A. B. Ueukuna. - Mocksa : KYPC : IHOPA-M, 2020. - 278 c. - ISBN 978-5-
906818-11-9. - Tekct : anexTpoHHbIH. - URL:
https://znanium.com/catalog/product/1015049 (nara obpamenus: 13.09.2023). —

Pexxum JocTyma: 1o oarnuncke.

Tyrau6aes, A. A. Teopusi BepOATHOCTEN ¥ MaTeMaTH4eCKask CTaTUCTHKA ! ydeOHoe
noco6ue / A. A. Tyrau6aes, B. I'. Kpynun. — Canxr-TletepOypr : Jlans, 2022. —
320 ¢. — ISBN 978-5-8114-1079-8. — TekcT : 211eKTpOHHbIH // JIaHb :

37eKTpoHHO-6ubmoTeuHas cuctema. — URL: https://e.lanbook.com/book/210536

(nata obpamenus: 13.09.2023). — Pexum nocTymna: Ajst aBTOpU3. I10JIb30BaTEJIEN.

CBemHHUKOB, A. A. IIpuKnaHble METO/BI TEOPHHU BEPOSTHOCTEH ! yueOHMK / A. A.

CeewuukoB. — Cankr-ITetep6ypr : Jlaus, 2022. — 480 c¢. — ISBN 978-5-8114-

1219-8. — TeKCT : 31eKTpOHHbIH // JIaHb : 5NeKTPOHHO-OMONNOTE HAs CHCTeMa. —




10.

11.

12.

13.

URL: https://e.lanbook.com/book/210821 (nara o6pamenus: 13.09.2023). —

PexxuM noctyna: ajist aBTOpU3. MOJIb30BaTEINEH.

Uromun, B. 1. Matemarudeckas Jioruka : yueoHoe nocobue / B.1. Urommn. —
Mocksa : MTHOPA-M, 2022. — 398 c. + Jlon. Mmarepuasl [ DIeKTPOHHBIN pecypc].
— (Briciiee obpazoBanue: bakanaBpuar). - ISBN 978-5-16-011691-4. - Tekcr :
snektpouHsii. - URL: https://znanium.com/catalog/product/1842223 (nata

obpamenus: 13.09.2023). — Pexxum gocTymna: 1o rmoJarnucke.

Bupt, H. Anroputmsl u cTpyKTypbl naHHbiX. HoBas Bepcus ns O6epona : y4ebHoe
noco6ue / H. Bupt. — Mocksa : JIMK IIpecc, 2010. — 272 ¢. — ISBN 978-5-
94074-584-6. — TekcT : oneKTpoHHbIM // JIaHb : 31IeKTPOHHO-OMOIMOTEeYHAS
cuctema. — URL: https://e.lanbook.com/book/1261 (nata oOpaiueHwus:

13.09.2023). — Pexxuim qocTyma: AJisi aBTOPU3. M0JIb30BATEINEH.

CruseH Ilpata. SI3b1k nporpammupoBanust C++. Jlexuuu u ynpaxHerus: Ilep. ¢

aurit. — M: OO0 «M1.J1. Bunbsime», 2012. — 1248 c.

Xetincoepr A., Toprepcer M., Bunramyt C., I'onx I1. fI3bik mporpaMMUpOBaHuUs

C#: Iep. ¢ anri. — CI16: «[Tutep», 2011. — 784 c.

Illycrosa, JI. U. Basbl nanusix : yueonuk / JLU. lllycrosa, O.B. TapakaHos. -
Mocksa : UHOPA-M, 2021. - 304 c. - (Briciuee obpa3zoBanue: bakanaspuar). -
DOI 10.12737/11549. - ISBN 978-5-16-010485-0. - TekcT : anexTpoHHbIi. - URL:
https://znanium.com/catalog/product/1362122 (nara obparueHus: 13.09.2023). -

Pexxum JOCTyIma: 1o MmoAIrCKe.




MUWHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA3OBAHUA
POCCUMCKOU ®EJEPALINN
denepanbHOE TOCY1aPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKIC€HUE BbICIIETO
oOpa3oBaHus
«Kazaunckuii (ITpuBoinkckuii) dpenepaibHblil yHUBEPCUTET
HMHCTUTYT BEIYUCIUTEILHON MaTeMaTUKU U HH(OPMALIMOHHBIX TEXHOJIOTUM

~ VTBEPXJAIO
I{Hpem‘op I/IH)BII/ITyTa BBIYMCIIUTETBHON

)

MaTeMaITHI(I/I i HH@)opMauHOHHLIx

w},‘AH‘ ,’, ";

'TGXHQJIOPHﬁI

-
]

i
a
1

3 EropueB A.A.

<<&>> pxwwtm 2023 r.

g e

MII

CucTeMa OlleHHBAHHS BCTYNHUTENbHbIX HCIIBITAHHH
UcnsiTanue coctout u3 20 BompocoB. B kaduecTBe BOIPOCOB MOT'YT HCITOJIb30-
BaThCs BOIPOCKHI 3aKPBITOTO THUIIA C OJHUM IPAaBUJIBHBIM OTBETOM M3 IMPEIJIOKECHHBIX,
BOIIPOCKI 3aKPBITOTO TUIA C HECKOJIbKUMU IIPABUJILHBIMU OTBETAMH U3 MPEITI0KESHHBIX,
a TaK)Xe BOIPOCHI OTKPHITOTO THIIA C OTBETOM, 3alMChIBAEMBIM B BUJE OTACIBHOIO CJIO-
Ba WJIM YMCJIa. bajuibl, OJIyYeHHBIE 32 BBIMOJHEHHBIE 3a0aHusl, CyMMHUPYIOTCS.
TeMbl 711 TECTOBBIX BOIIPOCOB M KOJIMYECTBO OallJIOB 3a MPABUIIbHBIA OTBET IPHU-
BeZeHbl B Tabnuie 1.

Ta6auna 1 — Tembl 1 GaJIbl TECTOBBIX BOIIPOCOB

Howmep Tema Bonpoca Koaun4yecTBo 0a/110B
BOMNpoOCa

1 Bompoc Anrebpa U reoMeTpusi 2 Ganna;

2 BOIIPOC Anrebpa u reoMeTpusi 2 Gania;

3 BOIIPOC MaTteMaTU4YeCKUY aHaAJIn3 2 Oamia;

4 Bonpoc JlnckpeTHass MaTeMaTHKa 2 Ganna;

S5 BOIpOC OCHOBBI TPOrPaMMUPOBAHUS 2 6amnna;

6 BOIIPOC ba3bl JaHHBIX 2 baina;

7 BOIIPOC OcCHOBBI MPOrpaMMUPOBAHHUS 5 6aJu1oB;




8 BoImpoc OcCHOBBI TPOrpaMMHUPOBAHUS 5 6a0B;
9 Bompoc ba3sl nanHbIX 5 6aoB;
10 Bompoc OcHOBBI POrpaMMHUPOBAHUS 5 6aJoB;
11 Bompoc JluckpeTHasi MaTemMaTuka 5 6aos;
12 Bompoc JluckpeTHasi MaTemMaTnka 5 Gasos;
13 Bompoc ba3sl naHHBIX 6 6aJIoB;
14 Bonpoc OCHOBBI NPOrpPaMMUPOBAHUS 6 6aJIoB;
15 Bommpoc Teopust BepoSITHOCTEN U MaTeMaTuye- 6 6anos;
CKasi CTaTUCTUKA
16 BOmpoC Anrebpa 1 reomMeTpus 6 O6ayIoB;
17 Bonpoc AunreOpa 1 reoMeTpus 6 6a110B;
18 Bompoc OCHOBBI ITPOrPaMMUPOBAHUS 6 6ajI0B;
19 Bompoc OCHOBBI TPOrpaMMHUPOBAHUS 6 6aoB;
20 Bompoc ba3bl jaHHBIX 6 GaJIOB.

TakuM 06pa3zoM, MaKCUMaJIbHOM 0asll 3a BCTYIHUTEIbHOE HCIbITaHue 0e3 y4yera
noptoauo, coctasisieT 90 6amos.
Bropas 4acTh OleHKH (opMUpyeTcsi Ha OCHOBe NOpTHoauo cTyaeHTa. Makcu-
MaJIbHOE KOJIMYECTBO OaJIOB 3a mopTdoiuo cocrapisier 10 6amnos.
[TopTdonno MOXKET conepKaTh
e KOMUIO JUILIOMA C OTJIMYMEM M BKJIAJbIIa K HeMy (10 2 6aios);
e JMIUIOMBbI KOH(EPEHIHIA, OJMMIIHAM, KOHKYPCOB, COPEBHOBaHHW, TPaHTBHI
(MeXIyHapoaHoro, (eaepaibHOr0, PerHOHAIBHOTO ypoBHeH) (mo 2 Oai-
JIOB);
e cepTH(HKATHI CTOPOHHMX 0Opa30BaTeNbHBIX Opranusaluii (1o 1 6amuna);
e KOIMH OMyOIMKOBAHHBIX HAYYHBIX CTaTel C MONHBIM OMOIMOrpaduuecKuM
ONHCAHUEM U yKa3aHueM 6asbl nanubix (Scopus, WoS, PUHILI), PU /eI (ria-

TEHTBI, ABTOPCKUE CBUJIETENBCTBA, 0a3bl JaHHBIX U T.11.) (110 5 6ansios).

Taxkum 06pa30M, MaKCUMaJIBbHOEC KOJIHUYECTBO OaJIJIOB 3a OYHOE BCTYIIUTEJIBHOC

ycreiTanue coctasiser 100 6asios.

BCTynuUTeNbHOE MCTIBITAHNE CUUTACTCS TIPOMIEHHBIM, €CIIM a0UTyPUEHT Habpa

He MeHee yeM 40 0aoB.

BCTyHI/ITeJH:HOG HUCIBITAHUE CYHUTACTCA HE HpOﬁIICHHLIM, €CJIN a6I/ITypI/IeHT

nabpan ke 40 6amos.




