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[IporpamMma BCTYMHUTEIBLHOIO HUCIBITAHUSI OOCYXJeHa U 0J00OpeHa Ha 3acelaHuu
Kadeapbl CHUCTEMHOTO aHaiu3a U HHQOPMAlMOHHBIX TexHonoruit HWucruryra
BBIYMCITUTEILHON MaTeMaTUKH U HH(OOPMAIIMOHHBIX TEXHOJIOTUM.
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Pemennem VYueOHO-MeTOnuyeckod Komuccuu HHCTUTyTa BBIYUCIUTEIBHOU
MaTeMaTHuKH U HHPOPMALIMOHHBIX TEXHOJOTUM porpaMMa BCTYITUTEIbHOIO UCIIBITAHMS
pPEKOMEHI0BaHa K YTBEPKAECHUIO Y UYEHBIM COBETOM.

[Ipotokoa Ne 1 ot «4» centsiops 2023 r.

[TporpamMma BCTYIHTEJIBHOTO HCIBITAHUS YTBEPXKAEHA Ha 3acelaHuy YYEeHOro

coBeta MIHCTUTYyTa BBIYMCIUTEIHLHOM MaTeMaTWKH U WH(MOPMALMOHHBIX TEXHOJIOIHH,

[TpoToxon Ne 1 ot «4» centsiops 2023 r.
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Pasznen 1. BBoagnas yacth

1.1. Ileab u 3a1a4u BCTYNUTEJbHBIX HCNIBITAHUN
[lesibl0 BCTYNHUTEIBHBIX HCIBITAHUM SIBISIETCS] BBISBIEHUE MPO(ecCHOHaTIbHBIX
3HAHUU aOUTYPUEHTOB, HEOOXOAUMBIX [JI1 00y4YEHHUs] B MarucTparype.
3alauaM¥ BCTYTIUTEIbHBIX UCIBITAHUU SIBJISIFOTCS BBISIBJICHUE:
1) 3HaHUW OCHOB MaTeMaTUYECKUX AUCLUIUIAH, MPELyCMOTPEHHBIX IIPOrpaMMoin
AK3aMeHa;
2) HaBBIKOB IMPAKTHYECKOTO MPUMEHEHHUs] yKa3aHHbIX TEOPETHUYECKUX 3HAHUN s
pelleHus 3aaay;
3) crmocoOHOCTH UCTOIb30BaTh s3bIKU C++, C#, Python aist pelienus npakTuyeckux
3a1ay;
4) 3HAHWH OCHOBHBIX aJITOPUTMOB OOPaOOTKHU JAHHBIX.
1.2. OO6mue TpeGOBaAHUS K OPraHU3AIUH BCTYNHTEIbHBIX HCIILITAHUM
BcTynuTenbHOe UCIBITAHWE MPOBOAUTCS OYHO HWIIM 3a0YHO B JMCTaHIHOHHOM
¢dbopmare.
1.3. Onucanune ¢popmMbl NPpOBeAEHUS BCTYNUTEIbHbIX HCIIBLITAHUM
BcTynuTenpHOe HCHBITAHHE HMeeT KOMIUIEKCHBIA XapakTep M COCTOUT W3
TeCTUpOBaHuss ©  nopTtdonno.  TecTupoBaHWe  MPOBOJMTCS  COTJIACHO
yCTAaHOBJIEHHOMY DPACIHMCAaHUI0O OYHO W/WIM C HCIOJIb30BAHHEM JIMCTaHLIUOHHBIX
TEXHOJIOTUH C UCIOJIBb30BAaHUEM CUCTEMBI IIPOKTOPHUHTA.
1.4. TpoaoKUTENbHOCTh BCTYNHTEAbHBIX HCNLITAHUT
[TpoJOIKUTENBHOCTD BCTYTUTEIBHOIO UCHIbITaHus 120 MUHYT.
1.5. CTpykTypa BCTYNHTEIbHBIX HCNBITAHHH
OCHOBHasI 4acTh BCTYNHUTEJBHBIX HCIBITAHUM TPOBOAUTCS B (opme TecTa,
BKJIFOYAKOIIErO0 BOIMPOCHI M 3aJayd [0 OCHOBHBIM paszjenamM MaTeMaTHKU H
MH(OPMAILIMOHHBIX TEXHOJIOTUH, KOTOPbIE POPMHUPYIOT HEOOXOANMBbIN HAOOP 3HAHUH
¥ HaBBIKOB Ui 0OydeHMs B Maructparype mno Hanpasnenuto 02.04.02

((q)}’HIIaMGHTaﬂbHaSI I/IH(l)OpMaTI/IKa U I/IH(i)OpMaLII/IOHHI:IC TEXHOJIOTHUHN»

MaremaTuueckuii aHanu3, Anredpa u reoMmerpus, JUCKpeTHas MaTeMaTHKa MU




MaTeMaTh4ecKasl JIOTHKa, Teopusi BEepOSITHOCTEW W MaTreMaTuyecKas CTaTUCTHUKA,
OcHOBBI IporpaMMHUpoOBaHus, ba3bl JaHHBIX.
JIOTIOTHUTETPHO ~ YYMTBHIBAOTCS  JIOCTW)KEHHUSI aOUTypUEHTa, KOTOpble OH

odopmIIsieT B BUAe NOPTEHOIHO.

Pa3znea 11. Coaep:xanue nporpammasl

Mamemamuueckuil anaiusz

BeIunciieHre MpeesioB OCHOBHBIX 3JIeMeHTapHbIX (yHKUUNA. Haxoxnenue touek
pa3pbiBa byHKIUH, HcclieIoOBaHue xapakrepa ITUX TOYEK. Texnuka
nuddepennmrponanus. [IponsBoaHas oOpaTHOM QyHKIMHU. Beranciaenre Nnpou3BOAHBIX U
nu(GepeHIranoB BhICIIAX MOPsAAKoB. Pasmoxenue ¢yHkuuii no dopmyne Teitnopa.
VccrnenoBanure GyHKIUA Ha Bo3pacTaHue U yObiBaHue. HaxokieHue Touek mneperuoa.
DKcTpeMyMbl QyHKUHUN. TexXHUKa UHTErpupOBaHusl.

[Ipenen YHCJIOBOU [10CJIeJOBATEIbHOCTH, CBOMCTBA CXOISILIUXCS
rnocienoBarebHOCTE. beckoHeYyHO Majible YHCJIOBbIE MOCJIEIOBATEIBHOCTH M HX
cBolicTBa. beckoHeyHO OOJIbIIME YUCIIOBBIE MOCIen0BaTeIbHOCTU. CBOMCTBA MPEeaeioB
(byHKUMH.

HenpepbiBHOCTh  (QyHKIMH B Touke. (OJHOCTOPOHHSSI ~ HENPEPBIBHOCTD.
[TpousBoanbie U U depeHIrabl BEICIIMX ITOPSIKOB.

[lepBooOpasHast ¥ HeompenenEHHbIH MHTerpan. CBOWCTBO HeONpeAeIEHHOro
UHTEerpaia. 3aMeHa NepeMEHHON B HEONPEIeJEHHOM HHTerpaie. HMHuTerpupoBanue mno
4acTsSIM B HEONpeaeJIEHHOM UHTErpae.

[Tonarue onpenenénHoro naterpaia Pumana. MHTerpupyemMocTs HeTpepbIBHOM Ha
orpe3ke ¢pyHKUUU. PopMysia HHTETPUPOBAHUS 10 HaCTSAM B omnpeneIEHHOM UHTEerpale.
dopmyna 3aMeHbl IE€PEeMEHHONM B OMNpEeNeJI€HHOM MHTEerpase. HecoOcTBeHHbIE
MHTErpajbl OT HeOTpULaTeNbHbIX QyHKLKH. [IprH3HaKy CpaBHEHUS.

[Tousitue uucnosoro psiga. Kputepuit Komm cXoAMMOCTHM YHCIIOBOro  psija.

UucioBbIe PSIIbl ¢ HEOTPULIATEIbHBIMU UileHamMu. [IpU3HaKku CpaBHEHHS. MHTerpanbHbIi




npuzHak Kowmm cxoaumoctu uucioBoro psiga. Ilpusnak Jlamambepa cxOAuMOCTH

YUCJIOBOTO psija.

Anzeopa u ceomempusn

OOparHas matpula: ¢hopMysa IJis BbIUUCIEHHUS 3JIEMEHTOB OOpaTHOW MaTpULIbL.
Merton [Naycca-)KopaaHna BeI9ucaeHUs 00paTHON MaTPULIbI.

[IpaBuno Kpamepa s pelieHust CuCTeMbl JIMHEWHBIX YPaBHEHUH.

ba3za nuHelHOro mnpoctpancrBa. Koopnunatel BekTopa B 0Oasuce. Marpuna
nepexona OT OAHOM 0a3bl K IPyTroil. |

Panr matpuiisl. MeTonb! BIYUCISHUE paHTra MaTPHULIBI.

OnHOpoaHBIE CHCTEMBI ypaBHeHHMi. Teopema O (yHIaMEHTAIbHOM MHOXECTBE
pelIeHUN.

Teopema Kponekepa-Konemnu. OOiiee pelleHHe HEOTHOPOJHON CHUCTEMBI
YPaBHEHUH.

CoOcTBeHHBIE 3HaUYeHUS M COOCTBEHHBIN BEKTOP JIMHEHHOI'O oIleparopa.

KanoHnuyeckoe ypaBHEHUE NPsIMOM B MPOCTPAHCTBE. Y CIOBHUE NapajlIeIbHOCTH U
repeceveHus AByX NpsIMbIX.

KBagparuunbsie popMbl. 3aMeHa MepeMeHHbIX. PaHI KaHOHMYECKOM KBaapaTUYHOM

(hopMmBI.

ﬂucxpemnaﬂ MAMEMAMUKA U MAMEMaAmMu4ecKas Jiocuka

Kanonuueckue Gpopmsl npezacrasieHus 0yiaeBbix Gynkuui (JJH®, KH®, CAHO,
CKH®, nonunom XKerankuna).

3amblKaHue cucTeM (PyHKIUH anreOps! Joruku. OCHOBHBIE 3aMKHY ThI€ KJIACCBI.

[TosHora cucteM GyHKUMA anrebpbl Joruku. Kpurepuil  (yHKIHOHAIBHON

INIOJIHOTHI.

Hp06neMa IIOCTPOCHHUSI MUHUMAJIbHbIX IU3BHOHKTUBHBIX HOPMAaJIbHBIX (i)OpM 151

[IoaXoAbl K €€ pEIICHUIO.

JleTepMUHHPOBAHHBIE U OIPAHMYEHHO JETePMUHUPOBaHHbIE (yHKIHH. CHOCOOE!




3aJlaHus] OTPaHUYEHHO-IeTePMUHUPOBAHHBIX (DYHKIUH.

AKcuomMaTrhyeckass CUCTeMa HWCYMCIIEHHUsI BbICKa3blBaHUM. JloKasyeMocTb U
BBIBOJIUMOCTb.

Jloruka mnpenukatoB. KpanHTOpbel. CBOOOIHBIE U CBS3aHHBIE I€PEMEHHBIE.
®opmynasl. MaTepnperanuu. OOme3HaunMocTsb. Jlorudyeckoe cnenosanue. Teopus
JI0Ka3aTeIbCTB. AKCHOMBI U ITpaBuiia BbIBOJA.

[TpoGiemarrka Teopuu KomupoBanwus. AudaBuTHoe Koauposanue. IIpoGnema
OJIHO3HAYHOCTH KoaupoBaHus. [IpeduxcuHbie konel. Koxapl ¢  MUHHMaIbHOM
n30bITouHOCTRIO (Konbl Xadhdmana).

[TomexoycToitunBoe koaupoBaHue. Koapl XeMMmuHra.

['padsr. Ciocobsl 3ananus rpados. ['eomeTpuueckas peanusanus rpapos. O0X0/bl
rpada B myOuHy M B LIMPUHY. BbIUMCIEHHE dYUCIa KOMITOHEHT CBA3HOCTH Ipada.

AJTOPUTMEI TIOMCKa MyTed B rpade. AJITOPUTMbI HaX0XKIEHUS MUHMMAaJIbHOTO OCTOBA
rpada.

Teopu;l wpo;:muocmeﬁ U MamemMamuiecKasa CmamucmuKa

VcnoBHas  BEpOSATHOCTh.  HesaBucuMocTh  coObiTvii.  Popmyna  MOJNHOU
BeposiTHOcTU. Popmyiia balieca.

DyHKIMS pacnpe/ie/ieHus BEpOsITHOCTeH U ee cBoiicTBa. [Ipumepsl pacnpe/ieneHuni:
Bepnysuti, GuHomuansHoe, Ilyaccona, paBHOMepHOE, MOKa3aTeJIbHOE, HOPMAIBLHOES U .

pacrpeacyieHus.

MaTteMaTH4YeCKOe 0XXKHUIaHUuE U €r0 CBOMCTBA. HI/ICHGPCHS U ee cBOMCTBA. MOMEHTHI.
He3aBucumocTth C.TIyLIaI\/'IHbIX BEJIMYMH; KpUTECPpHUHU UX HE3aBUCUMOCTH.

3aKoH OonbIIUX urces YeOrnliena.

OcHoebl npocpammupoeanun

AJ'II‘OpI/ITMI/I3aIlI/I$IZ AHFOpI/ITMBI COPTUPOBKHA M OICHKa HX BBIYMCIIUTEIbHOM

CJIOKHOCTH. A.HFOpI/ITMbI MOMCKa U OLEHKa HuX BBIYUCIIUTEIIHLHOM CJIOXHOCTH.

CHMBOJIbHBIE CTPOKH U ANITOPUTMBI BX 00paboTku. CTPYyKTYpE! JaHHbBIX — CITHUCKH, CTEKH,




ouepend W UX TNPUMEHEHHE B alroputMax. JlepeBbsi U alrOpuUTMbl UX 00pabOTKH.
CriocoObl MpUMEHEHUs JePEBbEB B MPOrpaMMax.

[TponienypHoe mporpammupoBanue: [lpouenypbl, QyHKUMHM U [paBWiIa UX
ornucanus. CrocoObl Mepeayu napaMeTpoB B IMpolenypsl U ¢yHKUMU. PexypcruBHbIe
(bYHKIIUM U UX 0OCOOEHHOCTH.

OcobennoctH s36IKOB MporpammupoBanusi C++, C#, Java, Python: ocobennoctu
CHUHTAaKCHca, yIpaBlIeHUs aMsIThIO, pealli3aliy KOJIJIEKIUH.

[TpuHLUIIBI 00BEKTHO-OPUEHTUPOBAHHOTO TMPOTrpaMMUPOBaHUs (MHKAICYJISLHUs,
Haclle[OBaHWe W MoJuMopdu3M): TOHATHE Kkiacca (CBOMCTBA M METOABI Kjlacca,
MOIM(PUKATOPLl OOCTYIa, KOHCTPYKTOPBI, AECTPYKTOpPBI, IHEeperpyska omnepauui).

Peanu3aiiys NPUHIKIIOB HACIEAOBaHUS U OJMMOpGU3Ma IpU pa3paboTKe KIacCOB.

ba3zbt oannbix

OcHoBHble TnoHATUA Mojein «CymHOCTh-CBsA3b»: CYyLIHOCTb, CBSI3b CYIIHOCTEH,
BUAbI cBsA3eil. (OCHOBHBIE IMOHSATUS PEISLIUOHHON MOJENM JaHHBIX: JOMEH, KOPTEeX,
otHowenwue. [Ipasuina nepeBoaa moaenu «CymHocTb-CBsA3b» B PENSLIMOHHYIO MOJCIIb.
Teopust HOpManu3aLUHu.

S3eik SQL mns goctyma k 6Gasam manHbiX. Komangsr DDL, DML, DQL.
XpaHUMBIe MpPOLEAyphl W TpUrrepbl. [IpuHIMIBEI peanusaumu u 3ammTel OT SQL-

UHDBEKINH.

Paszaen I11. @oHa OeHOYHBIX CPEACTB
3.1. UucTpyKIUsi MO BHINOJTHEHHIO Pa0doThI
BCTynuTenbHOE WCIBITAHWE TPOBOJUTCS B (OpMe TECTUPOBAHMA U OLECHKH
nopT¢hOJIUO CTYICHTA.
UcnsiTanue coctout u3 20 Borpocos. B kauecTBe BOIPOCOB MOTYT UCIIOJIb30BATHCH
BOMPOCKI 3aKPHITOTO THIIA C OJJHUM MPABUIIbHBIM OTBETOM U3 NPEITIOKEHHBIX, BOIPOCHI
3aKPHITOTO TUIA C HECKOJBKAMH NPaBUJIbHBIMU OTBETAMH U3 MPEUIOKCHHBIX, a TaKKe

BOIIPOCHI OTKPBITOTO THIIA C OTBETOM, 3allUChIBAEMBIM B BH/I€ OTAEJIBHOIO cJoBa HMJIH

quclia. BaJI.HbI, IMOJIYYEHHBIC 3a BBIINIOJIHEHHbIE 3alaHUsI, CYMMUPYIOTCA.




HTtoro 3a TecToBYy10 paboTy MOXKHO MOJYUYUTh MakcumaibHo 90 6anios.

3a o1eHKY MOPTQOIMO MOXKHO TOJTYUUTh MakcuMalibHo 10 6anos.

Ilespto MOpTQONHO SBISETCS BBISICHEHHE Kpyra Npo(ecCHOHAIbHBIX HHTEPECOB
aOUTypueHTa ¢ CTENeHW I[IOJTOTOBJIEHHOCTH €ro K JajbHEMIlIell Hay4dHo-
MCCIIeIOBATEIbCKOM ESITEIbHOCTH B pAMKaX MaruCTepCKOM MporpaMMmBbl.

[TopTdhomano MoxeT coepx arh:

e KOIHIO AUIJIOMA C OTJIIMYMEM M BKJIaJbllIa K HeMy (110 2 OallioB);

® MIUIOMBI KOH(EpeHIHH, OJMUMIHua], KOHKYpPCOB, COpPEBHOBAaHMM, TI'PAHTHI
(MexayHapoaHOro, (herepaibHOTO, PETHOHAIBHOIO YPOBHEH) (10 2 6aioB);

e cepTu(dUKATBI CTOPOHHUX 00pa30BaTeNIbHBIX OpraHu3auuii (1o 1 6ama);

e KONMKM OINyOJIMKOBAHHBIX HAyYHBIX CTaTe C TMOJHBIM OuOIHOrpaduIecKum
omnucaHueM U ykazaHueM 0a3bl gaHHbIX (Scopus, WoS, PUHLI), P /Is! (naTeHTsl,
ABTOPCKUE CBHUJIETENBCTBA, 0a3bl JaHHBIX U T.11.) (10 5 Oaijos).

B ciyyae O4YHOrO TPOBEIEHHUS BCTYMUTENBHBIX HCHBITAHUA MNOPTHOINO
HeOOXOAUMO pacrieyaTtaTb W TPUHECTH Ha BCTYNUTENbHblE MCHbITaHusA. B ciydae
320YHOIO MPOBENEHUS BCTYIUTEIbHBIX UCIIBITAHUN MOPT(OIHO BBICHUIAETCS 10 HAvasa
BCTYNUTENbHBIX WCIBITAHWM B BHAE apxusBa (zip, rar WioM 7z) Ha TO4TY:

kafedra.sait@mail.ru. Apxus, coaeprKallui nopThoano (dbortorpacum,

OTCKaHUPOBAaHHbIE JOKYMEHTHl WK Apyrue pdf-IOKyMeHTEI,), NOJDKEH ObiTh Ha3BaH

bamunuel aOUTypUEeHTAa, 3alIMCAHHOTO JIATUHULIEH.
3.2. O6pa3upbl 3aJaHUH BCTYNMHTEJAbHbIX HCNLITAHUH

MaTtemMaTHYeCKHH aHAJIH3

e 7%-1
1. 3HaueHue npenena —,  PpaBHO
1) et
2) e’
3) e’

4 =7




2. INpousBonHas cnoxHoit pysxuun y = cos? 3x pasna
1) 4cos®3x
2) 4 cos®3x-sin3x
3) —4cos33x-sin3x
4) —12cos®3x-sin3x

3. Haiitu [ x cos cos3x dx
). =8x +C

3) gsinsin 3x —ﬁcos cos3x +C
4) x3x —xcoscos3x +C

2 x3coscosx

4. 3navenue unTerpana [ dx paBHO

-2 x%+4
1) 2@

2)
3)
4)

®I= O N

|
|
|
2) -;fsinsin 3x +§cos cos3x +C i
\
|

Aare0pa u reomerpus

1. YpaBuenue 2x% + 4xy — y? = 0 onpezenser:
1) Dnnunc
2) T'unepGomny
3) Ilapabomy

4) JIBe npsimMble

2. Tlpu KaKoM 3HauUEHWHU TTapameTpa d CUCTeMa JMHEHHbIX ypaBHEHUH UMeeT

perienue?

X1 +x3 =2

{le + 2x, + 3x3 = 16
2x;1 +x, +x3=a

3. Cucrema JHHEWHBIX alrebpandecKuX ypaBHEHUH Ha3bIBAETCs OJIHOPOIHOM, eCIlu

1) oHa He UMeeT pelleHu



3) uMeeT OAHO pelLleHue

4) xoOTs Obl OOMH €€ CBOOOHBIN YJIEH OTJIUYEH OT HYJIS

4. Opnopopanas CJIAY c¢ kBagpaTHOM HEBBIPOXKIEHHOW MaTpULIEH
1) Bcerna coBMecTHa, HeonmpeAeIeHHa
2) Bcerja COBMECTHa, UMeeT €IMHCTBEHHOE HYJIEBOE pELICHHUE
3) He Bcerga COBMECTHa

4) Bcerma HECOBMECTHa

5. CkansipHO€ NMPOU3BeIeHHEe BEKTOPOB @ U b MOKHO BBIYHMCIIUTH KaK
1) cyMMy IpoOU3BeIeHUI COOTBETCTBYIOILIMX KOOPAUHAT BEKTOPOB @ U b (B ciyqae
OPTOHOPMHUPOBAHHOI'O Oa3uca)
2) npou3BeIeHKE IJIMH BEKTOPOB @ U b Ha CUHYC yTIjla MEXIY HUMHU
3) BEKTOp, KOOPJAUHATHI KOTOPOI'O PaBHbI IPOU3BEIEHHIO COOTBETCTBY FOLLIMX

2) Bce ee cBOOOJHBIE YWICHBI PABHBI HYJIIO
KOOpPJIWHAT BEKTOPOB @ U b
\

JluckpeTrHasi MaTeMaTHKA
1. B o6uiem ciydae mist OyJieBoil pyHKLIMH
1) cyimecTByeT MHOXECTBO MOJIMHOMOB JKerankuHa
2) cylIecTByeT eAMHCTBEHHbIH noauHoM JKerankuHa

3) MOKET He CyLIECTBOBaTh HU OJHOro nojuHomMa JKeraikuHa

2. B o6uem ciryyae aiist OyneBoil QyHKUUN
1) cyuiecTByeT MHOXXECTBO pa3nu4HbiX JIHD
2) cyuiecTByeT eaMHCTBeHHas JIHD

3) MOXeT He CylecTBOBaTh HU oaHoM JIHD

3. B obwmemM ciydae st OyieBoit GyHKIUH

1) cyuiecTByeT MHOXECTBO cokpalueHHbix JTHD




2) cyliecTByeT eIMHCTBEeHHas cokpaliueHHas JJHD

3) MOXEeT He CyIleCTBOBaTh HU OAHOM cokpauieHHou [JHD

4. B obuiem cityuae 11st 0ysieBoit ¢pyHKIUN
1) cyuiecTByeT MHOXeCTBO coBepiieHHbIXx KH®D
2) cyuiecTByeT eauHCTBeHHasi coBepiueHHas KHO

3) MOXeT He CyIlIecTBOBaTh HU OAHOU coBepiueHHO KH@

5. CamonBolicTBeHHbIE (DYHKIIUU
1) Ha cocenHux Habopax NPUHUMAIOT OJMHAKOBBIE 3HAYEHUS
2) Ha coceqHUX Habopax MPUHUMAIOT IPOTUBOIIOJIOXKHbIE 3HAYEHUSI
3) Ha MPOTHBOIIOJOXHBIX HA0Opax MPUHUMAIOT OJAMHAKOBLIE 3HAYCHUS

4) Ha IIPOTHUBOIIOJIOXHBIX Ha60an IIPUHUMAIOT MPOTUBOIIOJIOKHBIC 3HAYCHHN

6. JIuneiinas QpyHKIUA

1) Ha cocenHUX HaOOpax NPUHUMAET OJAUHAKOBbIE 3HAYCHMS
2) Ha coceqHUX Habopax MPUHUMAET NPOTUBOTIOI0XKHBIC 3HAUSHMUSI
3) Ha MPOTUBOIIOJIOKHBIX HAOOpax NMPUHUMAET OJJMHAKOBBIC 3HAUCHUS

4) Ha MPOTHUBOIOJIOKHBIX HAOOpax NMPUHUMAET TPOTUBOIOJIOKHbIE 3HAYCHUS

7.KakoBo uucio GpyHKLUUH OT 7 epeMeHHbIX B kinacce L?
1) 2n
2) 2n+l
3) 72"
4y 2"
8. KaxoBo uncio GpyHKLHIH OT 7 IepeMeHHbIX B K1acce S7?

1) 2'n

2) 2n+]
3) 2

2" -1




4) 2"

9. Yto cripaBeyIMBO OTHOCHTENBHO Habopos & = (010) i £ =(011)9
1) @< ¥2;
2) a>p

3) @ u B HecpaBHUMBI

10. KakoBo paccrosiaue Mexy Habopamu @ = (100) i f=(011)9

1
2) 2
3) 3

Teopnﬂ BepOﬂTHOCTeﬁ H MaTeMaTHYeCKad CTATHCTHKA

1. B xoHBepTe HaXOIUTCS 8 TOTEPEHHBIX OUIIETOB, CPEAU KOTOPBIX 3 BBIUIPBIIIHBIX.
13 KoHBepTa MOCJIeI0BaTEIHHO U3BIIEKAIOTCs OuneTsl. HaiiTh BEpOsITHOCTH TOTO,

4TO 2-# U3BIECYEHHBIN OUEeT OyAeT BHIMTPBIIIHBIM, €CIH 1-i ObUI BEIUTPBIIIHBIM

2. B xoHBepTe HaxXOAUTCs 8 JOTepeiiHBIX OUIIETOB, CPEIU KOTOPBIX 3 BBIUIPBIIIHBIX.
3 KoHBepTa MOCIIEI0BATEIbHO U3BJIeKaOTCA OMeThl. HaiiTi BEpOsSITHOCTH TOTO,
uTO 3-# Gy/eT BEIMIPHIIIHbBIM, €CITH MPeIbIAyLIHe 1Ba Ounera Obliu

BBIMT'PBIITHBIMU,

3. B KOHBepTe HaXOAUTCS § JIOTEPEHHBIX OUIETOB, CPEIM KOTOPbIX 3 BBIMIPHILIHBIX.

3 KOHBEpPTa MocCjaIea0BaTECJIbHO u3BJeKaroTcd omnetsl. Haittu BEPOSATHOCTU TOTO,

4TO 4-if 6yeT BBIMTPBILIHBIM, €CIIH IPeAbIAyLIHe OUeThl ObLTN BBIUTPBILIHBIMM.




4. B ypue 5 Oenbix U 8 yepHbIX apoB. M3 ypHbI Hayady OAuH 32 JPYyTUM U3BJIEKalOT
JiBa 11apa, He Bo3Bpallasi ux ooparHo. HaliTu BeposATHOCTH TOro, 4To oda 1mapa

OymyT OeNbIMU.

5. B ypHe 5 Genbix u 8 yepHbIX mapoB. M3 ypHbI Hayga4dy OIUH 3a APYTUM HU3BIIEKAIOT
JiBa 11apa, He Bo3Bpallas ux ooparHo. HaliTu BeposiTHOCTH TOro, uTo oba 1apa

OyayT YEPHBIMMU.

6. B ypHe 5 Genbix u 8 yepHbIx mapoB. M3 ypHbI Hayayy OAMH 3a APYTUM HU3BJIEKAIOT
J(Ba Il1apa, He Bo3Bpailasi uXx oopaTHo. HaliTu BeposTHOCTH TOr0, 4TO CHavasa

OyneT u3Bleu€H Oeblil map, a 3aTeM — YEPHBIH.

OcHOBBI MPOrpaMMHPOBAHUSA

1. DinepoB LUMKII - 3TO ...

1) ... HUKJ, KOTOPBIA MPOXOIUT [0 BCEM BEpILIUHAM U pe6paM POBHO 110 OJHOMY
pasy

2) ... LIEKJI, KOTOPBIA MPOXOJUT MO BCEM BEPLIMHAM POBHO MO OJTHOMY pasy, XOTs
MOXKET MMPOXOJIUTH Uepe3 pedpa HECKOIBKO pa3

3) ... LMKIJI, KOTOPBIH MPOXOJIUT IO BceM pedpaM pOBHO IO OJJHOMY pasy, XOTs

MOXKET NPOXOJUTh 4€pPEe3 BEPILIUHBI HECKOJIBKO pas

2. Yto BepHO 06 anropur™e noucka B riyouny (DFS)?

1) On npumensieTcst 1uisi 00Xo/1a BepIluH rpada
2) 3adacTyro peau3aliys 3TOro ajJropuT™Ma peKypCruBHas
3) HauGosnee yaaiéHHbIe BEPLUIMHBI O0XOAATCS B CaMylO IOCIEAHIO0 04epeb

4) B HEM HCHONB3YETCsI CTPYKTYpa JaHHBIX "o4epens"

3. Kakue MeTo/ bl COPTUPOBKH MMEIOT FrapaHTHPOBaHHYIO CIOKHOCTH O(n logn) B




XyJIIeM ciy4dae?
1) coprtupoBka my3sipbkoM (BubbleSort)
2) coprupoBka BctaBkaMi (InsertionSort)
3) nupamuaansHas coptupoBka (HeapSort)
4) 6rwicTpas coptupoBka (QuickSort)
5) copruposka Illemnna (ShellSort)

6) coptupoBka ciusHuem (MergeSort)

4. laHa yHKIMSI COPTUPOBKH ITy3bIPHKOM
void Sort (int * a, int n)
{
for ( int 1i=0; i < n-1; i++ )
for ( int j=i; J < n-2; j++ )
if (a [J] > a [J+2] )
swap (a [Jj], a [J+21);

Kakoii MaccuB HeJlb3sl YIIOPAJLOYUTh [0 BO3PACTAHUIO C TOMOLIBIO STOH (YHKIIUH: |
1) 1234765
2) 1276543
3) 7654312
4) 1231231

5 . Yro HameyaraeT NporpaMma, rje BbI3pIBaeTCs QyHKLUs?

bool Imp (bool a, bool b)
{

return ! a || b;

int k = 0;

for ( int i=1; i <= 200; i++ )



if ( Imp ((1i%2 == 0), (1%3 == 0 && 1%5 == 0 && 1%7 == 0)) )

k++;

cout << k;

OTBeThI

1) 100

2)
3)
4)

101
199
200

VYKaxyuTe UCTUHHBIE BbICKA3bIBAHUS :

1)

2)

3)

4)

€CJIU KJIaCcC 3aJaeT TUII JaHHbIX, TO MOXHO CO3JaBaTb MHOXXECTBO 00BEKTOB
3TOro Kjacca

JUJIs1 KJIaCCOB, UI'PArOIIMX €AUMHCTBEHHYIO POJIb MOAYJIA, CO3AaHNUEC 00BEKTOB
KJjlacCa HE IOITyCKacTCA, TaKoM KJiacc CYHIECTBYET B €AUHCTBCHHOM
OK3CEMILIAPC

sa36IKk CH# JOIIYCKaeT KaK KJ1aCChl, SABJIAOLIUECS THIIAaMU JTaHHbIX, TakK U
KJIaCChl, HTPArOIUEC CAUHCTBEHHYIO POJIb MOIY JIsA

KaXXJIbIM KJ1acC si3blKa C# JOJDDKEH 3aJaBaTh THUII JaHHbIX

VKaXuTe UCTUHHBIE BICKA3bIBAHUS

1)
2)
3)

4)

Ka)XJIbIM KJIACC MOKET UMETh CTaTUYECKHUE MOJISI U METObI

TOJIBKO CTaTUYECKUH KJIaCcC MOXET UMETh CTaTUYECKHUE MOJISI U METOAbI
€CJIM y KJ1acCa €CThb XOTs1 OBl OJHO CTAaTUYECKOE M0JIe UJIK METOM, TO
ABTOMATHYECKH CO31aCTCs CTaTUUYECKUI 00BEKT C UMEHEM KJiacca

HEJIb3s OIIPEACTIUTD CTaTUYECKUU KOHCTPYKTOpP KJjiacCa

Ba3bl 1aHHBIX

Kakum Tpe60BaHI/IHM JOJI’KHO YAOBJICTBOPATH OTHOLICHHUE!

y

2) B OTHOLIEHUH HE JTOJDKHO OBITH KOPTEKEHN-yOINKaATOR

Bce arpuOyThl SBIISIFOTCS. aTOMAPHBIMU C TOYKHU 3PEHHsI TUIIOB JIaHHBIX




3) B pa3HbIX KOpTexax MOTYT ObITh pa3iuyHble HAOOPbl aTPUOYTOB
4) OtcyTcTByeT TpeOOBaHME COPTUPOBKU aTPUOYTOB B CXEME OTHOLIEHUS

5) OtcyTcTBYeT TpeboBaHUE COPTUPOBKH KOPTEXkKeH B OTHOLIEHUU

2. KakuMm 06pa3om nepeBecTH B PEIsLIMOHHYIO MOJEIb OTHOILLEHUE «KOAUH-K-OTHOMY:

1) Co3gath oTeIbHOE OTHOLLIEHHUE, B KOTOPOM Oy1yT HaXOAUTHCS IePBUYHbIE
KJIFOYH 000UX CBSI3BIBAEMbBIX OTHOIIIEHUU. [IepBUUHBIN KIIFOY HOBOT'O OTHOLLIEHUS
OyneT koMmOuHaIMe 000UX KITIOUel CBSI3bIBA€MbIX OTHOLLIEHUH.

2) Co3paaTh OT/Ie/IbHOE OTHOIIICHHE, B KOTOPOM OyyT HAaXOAUThCS NMEPBUYHBIE
KJIFOYU O0OHMX CBSI3bIBAEMBIX OTHOIIEHUU. [IepBUYHBIM KIIFOUOM HOBOI'O
OTHOIIIEHUSI MOXKHO cZesaTh J000e U3 MoJIel OTHOLIEHHUS

3) BHeapuTh nepBUYHBIN KJIIOY OJHOTO U3 OTHOLIEHUM B JIDYrO€ OTHOIIICHHUE B

Ka4ye€CTBEC II€PBUYIHOTO KJIKOYa.

3. Kakum o6pa3oM repeBecTy B pesILiIMOHHYIO MOJENbL OTHOILIEHHE «OIUH-KO-

MHOTHUMY:

1) Co3nath OTEeIBHOE OTHOIIEHHE, B KOTOPOM OYIyT HAXOIAUThLCS NEPBUYHBIC
KJIFOYU 00OMX CBSI3BIBAEMBIX OTHOIIEHUMN. [IepBUYHBIN KIIFOY HOBOT'O OTHOLIICHHS
Oy et komMOuHanue 000uX KItoueil CBA3BIBAEMBIX OTHOIIICHUN.

2) Co3parh OTEIbHOE OTHOLICHHE, B KOTOPOM Oy IyT HaXOAUTHCS IEPBUYHbBIC
KJIFOUU 000MX CBA3BIBA€MBIX OTHOIIEHUM. | [epBUYHBIM KJIFOUOM HOBOT'O
OTHOILLIEHUS] MOYKHO CAEJIATh JIF0O0e M3 M0JIEH OTHOLLIEHUS

3) BHenpuTh MepBUYHBINA KIIFOY OJJHOTO M3 OTHOILEHUH B APYyTroe OTHOLICHHE B

Ka4yeCTBE NECPBHUYHOTO KJIO4a

4. B 3anpoce SQL ormepaliusi UCKIIOYEHHs TyOIMKaTOB PEJISILIHOHHON anreopsl Konna

0603HaqaeTca KJIFOYEBBIM CJIOBOM:
1) SELECT

2) ORDER BY

3) GROUP BY




4) DISTINCT
5) WHERE
6) JOIN

5. Bzanpoce SQL onepaums cenekuuu pensiiiuoHHon anredbpst Kogna o6o3Havaercs
KJTFOYEBBIM CJIOBOM:
1) SELECT
2) ORDER BY
3) GROUP BY
4) DISTINCT
5) WHERE
6) JOIN
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MHWHHUCTEPCTBO HAYKU 1 BBICHIET'O OBPA30OBAHNWA
POCCUMCKOU ®EJIEPALIIN
@PenepanbHOE roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BhICLLIETO
oOpazoBaHUs
«Kazanckuii (ITpuBoimkckuii) denepaibHbIi yHUBEPCUTET
MHCTUTYT BRIYUCIUTENIBHON MaTeMaTUKH U UH()OPMALIMOHHBIX TEXHOJIOTUI

' ‘YTBEP)K}IA}O

I[Hpemop I‘/IHQIHTyTa BBIYMCIIUTEIbHOM

CucTreMa OleHHBAHUS BCTYNUTEAbHbIX HCIIBITAHHH
HcneiTanne coctour u3 20 BompocoB. B kayecTBe BONPOCOB MOTYT
HCIIOJIb30BaThCSl BOIPOCHl 3aKPbITOrO TUMA C OJHUM MPaBHIbBHBIM OTBETOM W3
Mpe/JI0’KEHHBIX, BOIIPOCHI 3aKPBITOrO THUIIA C HECKOIBKUMHM MPaBUIIbHBIMU OTBETAMHU U3
IpEeIJIOKEHHBIX, & TAKXKe BOIPOCHI OTKPBITOIO TUIIA C OTBETOM, 3alIMChIBAEMbIM B BUJIE
OTHEJBHOrO CJI0OBa WM 4Yucia. baibl, NOjgy4YeHHBIE 3a BBINOJHEHHbIC 3aJaHusl,
CYMMHPYIOTCSI.
TeMbl Ui TECTOBBIX BOIPOCOB M KOJHYECTBO OaljioB 3a NpPaBUJIbHBIA OTBET
npuBe/eHbl B Tadbnuie 1.

Tabnuna 1 — Tembl U Gaibl TECTOBBIX BOIIPOCOB

Howmep Tema Bonpoca KosngecTBo 6a/1710B
BOIpoOca

1 Bompoc ba3bl faHHBIX 2 Oaia

2 BOIIPOC OCHOBBI ITPOrPaMMHUPOBAHUS] 2 Gama

3 Bomnpoc MaremaTH4YeCKUN aHaIu3 2 Oanna

4 Bonpoc JluckpeTHasi MaTeMaTuKa 2 Ganna

5 Bompoc AnreOpa U reoOMeTpHsi 2 Oanna

6 BOIPOC Anrebpa U reomMeTpust 2 bamna




7 BOIIPOC ba3bl JaHHBIX 5 6anoB
8 BOIpOC JlucKkpeTHass matreMaThKa 5 6anoB
9 Bompoc OcHOBBI TPOrpaMMHUPOBAHUS 5 OayuioB
10 Bompoc JluckpeTHasi MaTemaTruka 5 6aoB
11 Bompoc OcHOBBI NPOrpaMMUPOBAHUS 5 GanioB
12 Bompoc OcHOBBI POrpaMMUPOBAHUS 5 GannoB
13 Bonpoc Teopust BEpOSITHOCTEN U 6 OayioB
MaTreMaThyecKasi CTaTUCTUKA
14 Bompoc OcHOBBI TPOrpaMMUPOBAHUS 6 6anaoB
15 Bompoc Anredpa u reoMeTpus 6 OaysioB
16 Bonpoc Anredpa ¥ reoMeTpust 6 OasnoB
17 Bomipoc OCHOBBI TPOrpaMMUPOBAHUSI 6 6ayioB
18 Bonpoc OcHOBBI IPOrpaMMUPOBAHUS 6 OannoB
19 Bonpoc ba3bl 1aHHBIX 6 6anoB
20 Bonpoc ba3bl naHHBIX 6 6aJIoB

Takum 06pa3oM, MaKCHMaJIbHON Oall 38 BCTYITUTEIbHOE UCIIbITaHue Oe3 yuera
nopTdonano, coctapiseT 90 Oaos.
Bropass yacTth OleHKH (OpMUpYyETCsl Ha OCHOBE MNOPT(POJIUO CTyJAEHTA.
MaxcuManbHOE KOJUYeCTBO O0alIoB 3a moptdonauo coctasisier 10 6amnos.
[TopTdosino MOXET conepxKaTh:
e KOINMIO JUIUIOMA C OTJIMYKMEM U BKJIAJbIIa K HeMy (Z10 2 6asuioB);
e UIJIOMBI KOH(EepeHUUH, OJUMIIMAL, KOHKYPCOB, COPEBHOBAaHHM, I'DAHTHI
(MeXIyHapOaHOTro, helepaibHOrO, PErMOHAIBHOIO YPOBHEH) (110 2 6aiioB);
e cepruUKaTHl CTOPOHHUX 00pa30BaTeNbHBIX OpraHu3auui (1o 1 6anna);
e KOMUM ONyOGIMKOBAHHBIX HAYUYHBIX CTATel C MOJIHBIM OMOIHMOrpapUUecKUM
onucaHueM M ykaszaHueMm 0a3bl maHHbIX (Scopus, WoS, PMHLI), PU/e

(aTeHThl, aBTOPCKHE CBUIETENBCTBA, 0a3bl JaHHBIX U T.I1.) (10 5 6asioB).

Taxkum 06pa30M, MAaKCUMAaJIbHOE KOJIMYECTBO OaJlJIOB 3a OYHOE BCTYIIUTCJIIbHOC

ycnbpiTaHue coctasisgeT 100 6amios.

BeTynuTenpHOe MCTIBITAHUE CYUTACTCs IPOMICHHBIM, €Cli aOUTYPUEHT Habpail

He MeHee yeM 40 OayuioB.

BeTynuTebHOE HCTIBITAHAE CYMTACTCS HE IMPOHMIEHHBIM, €CIIH abHTypUeHT

Habpan Hrke 40 6aIoB.




