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IIpotokomn Ne 1 ot «2» centsops 2024 r.
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Paznea I. Beognast yacthn

1.1. Ieab u 3aga4m BCTYNHTENbHBIX HCIBITAHMI
Lensro BCTYMUTENBHEIX HCIIBITAHUH SIBISETCS BHISABICHHE IPOdeCCHOHATBHEIX 3Ha-
HUH a0UTYPHEHTOB, HEOOXOIUMEIX JUIL 06y4EeHHUs B MaTHCTPaType.
3aa9aMy BCTYTIUTENBHBIX UCIBLITAHMN SBISIOTCS BBISBJICHHE:
1) 3HaHMII OCHOB MaTeMaTH4eCKWX HCIMAILIHH, IIPeTy CMOTPEHHBIX IPOrpaMMOii
9K3aMEeHa;
2) HaBBIKOB MPAKTHYECKOTO NPHMEHEHHs yKAa3aHHEIX TEOPETHYECKHX 3HAHHUE VI
pelieHus 3a1ad;
3) cmocobHocTH  Wcmonmb3oBaTh  s3kikm  C++, C#, Python mua  permenus
IPaKTUYECKUX 3aady;
4) 3HaHWI OCHOBHBIX JITOPUTMOB 00pabOTKY JaHHBIX.
1.2. OOmme TpeGOBaHHS K OPraHU3ANMH BCTYNHTEbHBIX HCIBITAHMUI
BerynuTensHoe HCHBITaHHWE MPOBOAUTCS OYHO HIIM 3a0YHO B JWCTAHIIHOHHOM
dopmarte.
1.3. Onncanue ¢popMbl NpoBeAeHHS] BCTYNHTENbHBIX HCIBITAHMI
BerymurenbHOe WCHBITAaHME HMeEeT KOMIUIEKCHBIM XapakTep M COCTOMT M3
TECTUPOBaHUSA ¥  moprdonuo.  TecTHpoBaHWE  IPOBOAWTCA  COTVIACHO
YCTaHOBJIEHHOMY PacIIMCaHUIO0 OYHO W/WIM C HCIIOJIE30BAHMEM IUCTAHIMOHHBIX
TEXHOJIOTHH C MCITOJIB30BAHUEM CHUCTEMBI IIPOKTOPHHTA.
1.4. IIpogo/sKHTEJLHOCTh BCTYNHTEIBHBIX HCILITAHMN B MHHYTAX
IIpono/DKUTENEHOCTD BCTYIUTEIEHOTO HCIBITAHNSA 60 MUHYT.
1.5. CTpyKTypa BCTYNHTEIbHBIX HCILITAHHH
OcHOBHas 9acTh BCTYNMTENBHEIX HCIBITAHHN NPOBOAWTCA B (opMe TecTa,
BKJFOYAIOIEr0 BONPOCHEI M 33Ja4d II0 OCHOBHEIM pa3fiejlaM MAaTeMaTHKH WU
MHQOPMAMOHHEIX TEXHOJNOTHH, KOTOpsle (OPMHPYIOT HEOOXOAMMEIH HaGop
3HaHWWA W HABBIKOB JJI OOy4eHHS B MarucrpaType mo HampasineHmo 09.04.03
«IIpuknanuas uHpoOpMaTHKa»: MareMaTHdecKuil aHamms, Anrebpa U reoMeTpHs,
JluckpeTHas MaTeMaTHKa M MaTeMaTHYecKas noruka, Teopus BeposTHOCTEH W

MaTeMaTH4ICCKasA CTaTUCTHUKA, OcHOBEI IMporpaMMHUpPOBaHKA, ba3nr JaHHBIX.



I[OHOJ'IHHTGJ'IBHO YUYHUTBIBAIOTCA  OOCTHXECHUSI a6I/ITypI/IeHTa, KOTOpPEIE OH

obopMIIIeT B BUIE TOPTHOIIHO.

Paspnen II. Cogepixanue nporpamMmaI

Mamemamuueckuii ananusz

Brruncienne mpeneoB OCHOBHBIX 3JIeMeHTapHBIX Gynkimii. HaxoxneHue Touek
paspbiBa QyHKIHI, HCCIe[0BaHNE XapaKTepa STUX ToueK. TexHuka quddepeHnupopa-
uus. IIpoussomnas obparHol dyHKIME. Brraucienne npousBoausix U auddepeHua-
JIOB BEICIIKX HOPAAKOB. Pasnoxenue Qynknuit mo dpopmyne Teitnopa. Hccnenoanue
¢QyHKkumii Ha Bo3pacTaHue W yObiBaHWe. HaxoxaeHue Touek meperun6a. DKCTPEMyMBI
QynKImii. TexHrKa HHTETPUPOBAHHSL.

IIpenen 4uciioBo MOCIENOBATENHHOCTH, CBOMCTBA CXOMSIIMXCS ITOCIEN0BATEIh-
HOCTeH. beckoHeUHO Malible 4HCIIOBBIE IOCTENOBATEIEHOCTH M MX CBOMcTBa. becko-
HEYHO OOoJIBIIIIE YUCIOBEIE IocheioBaTebHOCTH. CBOMCTBA MPenesioB (OyHKIUH.

HemnpepriBHOCTE (yHKIIUHM B TouKe. OMHOCTOPOHHSSI HEMPEPHIBHOCTE. 1Ipon3BoI-
Hble U Tu¢depeHINaIbl BRICIINX TOPSIKOB.

IlepBooGpasHas u HeolpeaenEHHbINH HHTErpai. CBOMCTBO HEONpeAeIEHHOTO HHTE-
rpaja. 3aMeHa MepeMEeHHON B HeollpeleléHHOM HHTerpaie. MHTerpupoBaHue IO da-
CTSIM B HEOIIPEJEeIEHHOM HHTETpae.

Ilonarue onpenenénnoro uHTerpana Pumana. IaTerpupyeMocTh HellpephIBHON Ha
orpe3ke ¢pyHKuuU. PopMyiia UHTETPUPOBAHUS 10 YaCTAM B ONpeAeEHHOM HHTErpale.
®opmMmyiia 3aMeHBI IIEPEMEHHON B ollpeei€éHHOM uHTerpaie. HecoOcTBeHHBIE HHTErpa-
Bl OT HEOTPHLIATENBHBIX (YyHKIMHA. [Ipu3HaKu cpaBHEHMS.

Ilonsarue uucnosoro psaa. Kpurepuit Komm cxomumoctu uncioBoro pspa. Huc-
JIOBBIE PSBI C HEOTPULIATEIBHBIMY WieHaMu. [ IpusHaku cpaBHeHUs. VIHTerpaibHbIH
npusHak Kommu cxomumoctu gucnooro psana. [lpusaak lamambepa cXoquMOCTH HHC-

JIOBOTO psifa.



Anzebpa u zeomempus

OGparnas mMaTpuna: GopMyna IS BEMHUCIEHUS 3JIEMEHTOB OOPaTHON MaTpHUIIEL.
Merton I'aycca-Koprasa BerqucieHus 00paTHOM MaTpPHIIEL.

IIpasuio Kpamepa ais pelieHns CUCTeME] TMHERHBIX YpaBHEHHIA.

basza nuHeiiHOro npoctpancTsa. KoopnuHaTel BekTopa B Gasmce. MaTpuila mepe-
X0Jia OT OAHO¥ 0a3bl K JPyTOH.

Panr maTpunpel. MeTonbl BEIYHUCIIEHHE paHTa MaTPHIIEL.

OnHoponHBle cHCTeMBI ypaBHeHMH. TeopemMa o (yHAaMEHTAIBHOM MHOXECTBE
pELLIeHUH.

Teopema Kponekepa-Konemnmu. Obmiee penieHre HEOTHOPOIHON CHCTEMEI ypaB-
HEHHM.

CoOcTBeHHBIE 3HaYSHUSI ¥ COOCTBEHHBIN BEKTOP TMHEHHOTO oﬁepaTopa.

KaHonunueckoe ypaBHeHHE MIPSMOX B IIPOCTPAHCTBE. Y CIOBHE MapajUIeIbHOCTH U
IIEPECEUEHUS JBYX IPSIMBIX.

KBanpatuunsie popMbl. 3aMeHa IIepeMEHHBIX. PaHT kKaHOHWYECKO# KBaJpaTUIHON

(b OopMBEL

ﬂ UCKPDEMHAA MAMEMAMUKA U MAMEMAMUYECKAA JI0CUKA

Kanonunueckue ¢opmsl mpencrasienus Oynesbx ¢ynkuuit (IH®, KHO, CIIHO,
CKH®, nmonuaoM XKerankrHa).

3aMbikaHue cucTeM QyHKIUN anreOps! Jorukd. OCHOBHEIE 3aMKHY THIE KJIacChl.

[TommoTa cucrem QyHkuuid anreOpsl Joruku. Kputepuid ¢yHKIIMOHAIBHOM ITOJI-
HOTEI.

[TpoGiteMa MMOCTPOEHUS MHUHUMAJBHBIX JU3BIOHKTHBHBIX HOPMAIBHBIX (QopM H
MIOIXOJIBI K €€ pelIeHuIO.

JeTepMUHNPOBaHHbIE U OIPaHHMYEHHO IeTepMHUHHUPOBaHHbIE (yHKIMU. CIIOCOOEBI
3aJlaHus OrpaHUYEeHHO-1eTepPMUHIUPOBAaHHBIX (DyHKIUH.

AKcHOMAaTHYeCKasd CHCTeMa HUCUMCICHUS BBICKA3bIBaHUIL. J[0Ka3yeMOCTh U BBIBO-

AUMOCTB.



Jloruka mpenukatroB. KBantopsl. CBOOOHEIE U CBA3aHHBIE epeMeHHEIE. DopMy-
nel. MuTtepnperanuu. O6mesHaunMocTs. Jlorudeckoe crnenoBanue. Teopus nokasa-
TEJIbCTB. AKCHOMEI U IIpaBmiia BEIBOJA.

[poGemarrka Teopuu KoauposaHus. AndaBurHoe koguposanue. IIpobiema ox-
HO3HA4YHOCTH Kojuposauws. IIpedukcHbie koxsl. Kombl ¢ MEHUMAIBHONW H30BITOYHO-
creio (Kompr Xadmana).

ITomexoycroitunBoe koguposanue. Konsr XeMMuHra.

I'padsr. Croco6s1 3amanust rpados. I'eomerpudeckas peamusanus rpagos. O6xo-
n51 Tpada B rIyOuHY ¥ B IIMPHHY. BBrMuCIeHHe YKcia KOMIOHEHT CBA3HOCTH rpada.

AnroputMsl moucka myTeil B rpade. AJrOpUTMbI HAXOXKIECHHS MUHUMAJIBHOIO OCTOBA

rpada.

T eopus eepo;zmuocmeﬁ U MamemamuuecKana CmamucmuKka

YcoBHas BepoATHOCTh. He3aBHCUMOCTh cOOBITHH. DopMyJia MOJIHON BEpOSTHO-
ctu. ®opmyna baiieca.

OyHKIHUS pacmpeleleHus BepoSTHOCTeH W ee cBoicTBa. IIpuMeps! pacmpenene-
nuit: Bepuysumm, 6uHomuanbHoe, Ilyaccona, paBHOMEpHOE, NOKa3aTeNbHOE, HOPMAaIlb-
HOE U Jp.pacupeneIeHus.

MaTeMaTHUIecKoe OKHUIaHue U ero ceoicTaa. Jlucmepcus U ee cBoiicTBa. MoMeH-
THI.

He3aBUCHUMOCTE CIIy4JaitHBIX BEIUYUH; KpUTEPHH UX HE3aBUCHUMOCTH.

3axoH OonpImmx uncel YeOwIena.

OcCHOBbI NPOZPAMMUPOCAHUA

ANTopUTMU3AIMS: AJIITOPATMBI COPTHPOBKH U OIIEHKA WX BBIMMCIUTEIBHON CIIOXK-
HOCTH. AJITOPUTMBI HOMCK U OLIEHKA HX BBIYHMCIUTENBHOH cloxHOCTH. CHMBONBHEIE
CTPOKH M aJITOPUTMEI X 00paboTku. CTPYKTYphl NAHHBIX — CIMCKH, CTEKH, OUepeH U
VX IpUMEHEHHe B aNropuTMax. JlepeBbs H alropuIMbl HX 06paborku. CriocoOsI mpH-

MEHEHWI NJE€PEBHEB B IIpOrpaMMax.



IIponiesyproe nporpammupoanue: ITporeaypsr, yHKINE U IpaBHia UX OMHCA-
Hust. Crioco0sl iepejaus TapaMeTpoB B MPOLEAYPH B (DYHKIWH. PexypcuBHEBIE (QyHK-
IIMH U X OCOOEHHOCTH.

OcobennocTy s1361K0B nporpammupoBanust C++, C#. Java, Python: oco6ernocTn
CHUHTaKCHCAa, YIIPaBIIEHUs TaMSITHIO, peali3allii KOJIIEKIIHH.

IIpyHUHUIEl  00BEKTHO-OPHEHTHPOBAHHOTO POrPAMMHPOBAHHS (MHKarcyIanus,
Hacne0BaHue U HoauMopdusm): IToHATHe Kitacca: CBOMCTBA M METOBI Kiacca, MOIH-
(bHKgTopLI AOCTyIla, KOHCTPYKTOPEI, IECTPYKTOPHI, IIeperpy3ka omnepanuii. Pearmsarms

IMPUHIOUIIOB HACIeJOBaHUA U HOJII/IMOp(bI/IBMa IIpu paspa60TKe KJIaCCOB.

ba3zel oannbix

OcHosuble moHATHA Mogenu «CymHOCTs-CBSI3b»: CYITHOCTB, CBSA3b CYIIHOCTEH,
BUBI cBsized. OCHOBHBIE IIOHATHA PEAIMOHHON MOJENH JaHHbIX: JOMEH, KOPTEX, OT-
Homenue. IIpasuna nepesona mogenu «CymHOCTs-CBSI3b» B PENSIHOHHYIO MEOEb.
Teopust HopMaTH3aIHH.

Aspik SQL mns noctyna k 6a3am garHBIX. Komanaer DDL, DML, DQL. Xpanu-

MBI MPOIEAy Pl ¥ TPUITepEL. [IpuHIUIE peanu3anuu u 3amuTs! 0T SQL-MHBEKIHIA.

Pazgen III. ®oHa oLleHOYHBIX CPEACTB
3.1. AHcTpyKIHUs 10 BBHINOJHEHHIO PAGOTHI

BerymuresnbHOe MCIBITAHHE IPOBOAUTCA B (DOPMe TECTHPOBAHHS M OLEHKH IIOPT-
domro cTyeHTa.

HWcneitanue coctout u3 20 BopocoB. B kadecTBe BOIPOCOB MOI'YT HCIIOIB30BATh-
Csl BOIIPOCHI 3aKPHITOrO THIIA C OJHHM IIPaBUJIBHBIM OTBETOM M3 IPEIOKEHHEIX, BO-
IIPOCHI 3aKPBITOTO THIIA ¢ HECKOJIBKMMH ITPaBUIIBHBIMU OTBETAMHU M3 IIPEIIOKEHHEIX, a
TaK)ke BOIPOCEI OTKPLITOrO TUIIA C OTBETOM, 3alMCHIBAEMBIM B BHIE OTIEIHLHOIO CIOBA
UK YUClia. ballibl, oTydeHHbIe 32 BBIIONHEHHBIE 33JaHusl, CYMMUPYIOTC.

Htoro 3a TecToBy10 paboTy MOXKHO IOJTYYHTH MaKCUMAIBHO 90 6asios.

3a oLeHKY NOpPT(OIHO MOKHO ITOIYYUTh MAKCUMAIBHO 10 GalloB.

Lenbio moprdonano sABIAETCA BBLICHEHHE Kpyra MpoeCCHOHAIBHBIX MHTEPECOB



abUTypHeHTa M CTENeHH IOATOTOBIEHHOCTH €ro K JaibHelmiedl HaydHO-
HCCIIeIOBATENIbCKOM IeATEIbHOCTY B paMKaX MaruCTepCKoil MporpaMMEl.
[TopTdonno MOXeET coaepkaTh
1. xomuro AWIUIOMA C OTIMYMEM M BKJIAJbINIA K HeMy (1o 2 6aiioB);
2. xommto aumiomMa o6 o6ydenun Ha I{udposoit kadempe (mo 2 6amioB);
3. IUIUIOMBI KOH(EepEeHIUH, ONUMIINAM, KOHKYPCOB, COPEBHOBAHHH, I'DAHTHI
(MeXIyHapOIHOTO, dbenepaibHOTO, PErHOHaIBHOTO ypOBHei1)
(mo 2 6amioB);
4. cepTHdHUKaTH CTOPOHHUX 00pa3oBaTeNbHBIX Opranu3anuii (1o 1 6amra);
5. Komuu OITyOJMKOBAaHHBIX HAYYHBIX CTaTe C MOJHBIM OmMOMUorpaduyeckum
ONMCaHWEM M yKazanueM 0a3bl maHHBIX (Scopus, WoS, PUHII), PU/Is! (m1a-
TEHTBI, aBTOPCKHE CBHU/IETENIbCTBA, 0a3bl JaHHBIX U T.11.) (0 3 6aioB).
B ciay4ae o4HOTO IpOBeNeHMs BCTYNUTEIBHBIX UCIBITAHUN MOPTQONU0 HE0O0XO-
VMO paclieyaTraTh M IPUHECTH Ha BCTYNHUTENbHBIE UCIBITaHWI. B ciydae 3a04HOro
MIPOBEIEHHS BCTYIHUTEIBHBIX HCTBITaHUM MOPT(OINO BBICHIIACTCA IO Hadajga BCTYIH-

TeNBHBIX MCIBITAHUM B BUIE apxuBa (zip, rar win 7z) Ha mourty: kafedra.sait@mail.ru.

Apxus, comepxaruii optdonuo (pororpaduu, OTCKaHUPOBAHHBIE NOKyMEHTHI WU
npyrue pdf-IoKyMeHTEL, ), JOJDKeH OBITh Ha3BaH (haMimunell aOUTypUeHTa, 3allMCaHHOTO

JIaTUHULIEH.

3.2. O6pa3ubl 3a1aHuii BCTYNHTEJIbHBIX HCIbITAHHI

MaTteMaTHYECKHH aHAJIH3

. e
1. 3uauyenwue mpenena lim ——— pasHo
x-0 x

1) et
2) e’
3) e’
4 -7

2. TIpousBonHas cinoxHo# GpyHkmuE y = cos* 3x papHa



1) 4cos?3x

2) 4cos33x-sin 3x

3) —4cos®3x-sin3x
4) —12cos®3x - sin 3x

3. Haiitu [ x cos 3x dx
1) zsin2 3x+ C
2) gsin3x+%c053x+c
3) gsin3x—§c033x+c
4) xsin?3x—xcos3x + C

3
4. 3HaveHne WHTErpaIa f_zz % dx pasmo
1) 2m
2) m
3) 0
1
4) e

Anrebpa u reoMeTpHs

1. VYpasuenne 2x% + 4xy —y%2 =0 OIIpEeLeIseT:
1) Ommmmc
2) Tunepboiy
3) IlapaGomy

4) JlBe mpsMeIe

2. Ilpu KakoM 3HaYEeHHH ITapaMeTpa @ CHCTeMA IMHEHHBIX ypaBHEHHN AMeeT pele-

HHue?

le + sz + SX3 = 16
xl + X3 == 2
2%, +x; +x3=a
3. CI/ICTeMa JIMHEUHBIX aJIil e6paI/Iq€CKI/IX ypaBHeHI/Iﬁ HAa3bIBACTCs O,[[HOpOI[HOfI, €CJIn
1) OHa HEC UMeeT pemeHI/Iﬁ

2) Bce ee cBOOOHEIE YiIEHBI PABHEI HYIIIO



3) HMeeT OHO pelleHue

4) XoTs OBl OIUH ee CBOOOIHBIH WiIEeH OTIHYEH OT HyJIs

4. Opnopomnas CJIAY c xBagpaTHON HEBBIPOXKIESHHON MaTpHIIEH
1) Bcerma coBMecTHa, HeOIpeAeIeHHA
2) Bcerna cOBMECTHa, UMeeT eIUHCTBEHHOE HYJIEBOE pEIIeHHE
3) He Bcerma COBMeCTHa

4) Bcermga HeCOBMECTHA

5. CxkanspHoe Ipou3BeieHIe BEKTOPOB A U b MOXKHO BEIUHCIMTE KaK
1) cymMy npousBefeHH COOTBETCTBYIOIIIX KOOPIMHAT BEKTOPOB a U b (B ciiyuae
OPTOHOPMHUPOBAHHOTO Oa3wca)
2) npowusBeleHHUE [UIMH BEKTOPOB a U b Ha CHHYC yIila MEXIy HHMHU
3) BeKTOp, KOOPAUHATEI KOTOPOTO PAaBHBI IPOU3BEIECHUIO COOTBETCTBYFOIIHX

KOOpIMHAT BEKTOPOB a U b

JAnckperHas MaTeMaTHKA
1. B o6mem ciaygae nms OyneBoi GyHKIIHH
1) cyuecTByeT MHOXeCTBO OTHHOMOB JKerankuaa
2) cymiecTByeT eIMHCTBEHHBIH MOoMHOM JKeraikuHa

3) MOXET HE CYIIECTBOBAaTb HU OJJHOI'O IIOJIMHOMA Kerankuna

2. B obmem ciyuae st OyneBoit dyHKITAN
1) cymecTByeT MHOXECTBO pa3InIHEIX JTHD
2) cymectByeT equHcTBeHHas JITHD

3) MoxeT He cyIiecTBoBaTh HU ofHoM JJTHD

3. B obmieM ciyuae ains OyneBoit GyHKITHH
1) cymecTByeT MHOXKECTBO coKpareHHbIX JIHD

2) cymiecTByeT equHCTBeHHas cokparieHHas JJTHD



3) MOXeT He CYyIeCTBOBAThL HH OTHOMN cokparenHoun JIH®

4, B obmeM ciydae i O0yneBoit QyHKIHH
1) cymecTByeT MHOXeCTBO coBepieHHbIXx KH®D
2) cyuecTByeT eaAMHCTBeHHas coBepmeHHas KHO

3) MOXeT He CyIIeCTBOBATh HHU ONHOM coBepireHHOH KHO

5. CamoBOMCTBEHHBIE (hYYHKITHH
1) Ha cocemHMX HAOOPax MPUHUMAIOT OJMHAKOBEIE 3HAYEHHUS
2) Ha coceTHMX HabOpax MPHHAMAIOT IPOTUBOIIOIO0KHbIE 3HAUCHHS
3) Ha IPOTUBOIOJIOXHBIX HAOOpaX MPUHUMAIOT OJMHAKOBEIE 3HAUCHIS

4) Ha ITPOTHUBOIIOJIOXHBIX Ha60an IIPUHUMAIOT ITPOTHUBOIIOJIOXKHEIC 3HAYCHHA

6. JIuneitnas QyHKITUS
1) Ha cocemnux Habopax MPUHUMAET OJMHAKOBBIC 3HAUCHHUS
2) Ha coceIHUX HabOpax MPUHUMAET IPOTHBOIOIOXKHEIE 3HAYSHHS
3) Ha IPOTHBOIOJOXKHBIX HA0OpaxX MPUHUMAET OAMHAKOBEIE 3HAYCHHS

4) Ha IIPOTHUBOIIOJIOXKHBIX Ha60an IIPUHUMAECT ITPOTHUBOIIOJIOXKHBIC 3HAYCHHUA

7.KakoBo gucio ¢pyHKIUH OT # IEpeMeHHbIX B Kitacce L?
1) 2:n
2) o
By .98
4 27

8. KaxoBo uncno ¢yHKITHIT OT # epeMeHHEBIX B Kiiacce S?
1) 2n
2y 2%
3) 2#
gy -



9. Uro crpaBeyIUBO OTHOCHTENHFHO HAG0POB « = (010) 1 B =(011)?
1) a<p
2) a>p

3) o u B HeCpaBHHUMBI

10. KakoBo paccTosiHIe Mex Iy HabopaMu « = (100) B £ =(011) ?
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Teopnﬂ BepOHTHOCTeﬁ H MaTeMaTHUYEeCKas CTAaTHCTHKA

1. B xomBepTe HaxoauTcs 8 TOTEpeHHBIX OUIETOB, CPEIH KOTOPHIX 3 BHIUIPHIIIHEIX.
W3 xoHBepTa MmocnenoBaTeNnbHO U3BIeKal0TCs OmteTsl. HalTi BeposSTHOCTH TOro,

YTO 2-1 M3BJICUEHHBIN OHIeT OyAeT BBIUTPHIIIHBIM, €CIH 1-i ObLT BEIAIPBIIIHEIM

2. B xomBepTe HaxoauTcs 8 IOTepeHHBIX OUIIETOB, CPEIH KOTOPHIX 3 BEIMIPHIIIHEIX.
M3 xoHBepTa nocien0BaTebHO U3BIIEKatOTC OmneTsl. HailTH BEpOATHOCTH TOTO,
910 3-i OyZeT BBIMTPHIIIHBIM, €CITH MPeabIIyIIne 1Ba OuieTa ObUIH

BBIUTPBIITHEIMH,

3. B xonBepre HaxomuTcs § NOTepeHHBIX OMIIETOB, CPeIH KOTOPBIX 3 BHIUTPHILIHEIX.
W3 xoHBEpTa MOCIEN0BaTENbHO U3BIEKAIOTCS OmneThl. HaliTé BEpOsSTHOCTH TOro,

4TO 4-# OyIeT BBIUTPHIIIHBIM, €CIIH IPEBIIyIHe OUIEThl OBLIH BEIMIPHIIHEIMY.

4. B ypHe 5 GenbIX ¥ 8 4epHBIX IapoB. 13 ypHEI Hayaady OIHH 3a APYTHUM H3BIEKAIOT
IiBa IIapa, He Bo3Bpamias ux obparHo. Halitu BeposTHOCTE TOTO, 4TO 062 IIapa

OyIoyT OenpIMH.



5. Bypue 5 GenbIx u 8 4epHEIX mapoB. M3 ypHEI Haynady ofuH 3a IPYTUM H3BIEKAIOT
JABa IIapa, He BO3Bpalias ux 00paTHo. HaliTy BeposTHOCTB TOro, 9To 064 mapa

OyIyT 4E€pHBIMH.

6. B ypue 5 Genbix u 8 uepHBIX mapoB. 113 ypHEI Hayiady OIWH 33 JPYTHM U3BIEKAIOT
Z(Ba IIapa, He BO3Bpallas ux oopaTtHo. HaliTi BepoSTHOCTE TOrO, 4TO CHaYaa

Oyner u3Bied&H Oenblii map, a 3aTeM — YEPHELIH.
OcHOBBI MPOrpaMMHPOBAHHS

1. DinepoB HUKI - 3TO ...

1) ... IUKJI, KOTOPBIH MPOXOMUT 110 BCEM BEpIIMHAM U peGpaM POBHO 110 OJHOMY pa-
3y

2) ... IUKJI, KOTOPBIA IPOXOAUT 110 BCEM BEePIIHHAM POBHO I10 OJHOMY Pa3y, XOTs
MOXeT IPOXOAUTH uepe3 pedpa HeCKOJIBKO pa3s

3) ... IUKJI, KOTOPBIi IPOXOAUT 10 BceM peGpaM POBHO II0 OJHOMY pasy, XOTsI MO-

KCT IIPOXOAUTD 4€PE3 BEPIIUHBI HECKOJIBKO pa3

2. Yo BepHO 00 anroputMme moucka B riayouny (DFS)?

1) On npumensieTcs st 00xoa BepumH rpada
2) 3a4acTyro peam3alliis 3TOT0 aJITOPHUTMAa PEKYPCHBHAS
3) HamGonee ynanéHHbIe BePIIHHBI O0XOAATCS B CAMYIO IIOCIIENHIOI OYepe/h

4) B HEM HCHONB3yeTCs CTPYKTypa JaHHEIX "odepens”

3. Kakue MeTo/161 COPTHPOBKH HMEIOT TapaHTHPOBaHHYIo cioxHocTs O(n logn) B Xyn-
eM ciydae?

1) coptuposka my3sipskoM (BubbleSort)

2) coptupoBka BctaBkamu (InsertionSort)

3) nupamunansHas coptupoka (HeapSort)



4) 6ricTpas coptupoBka (QuickSort)
5) coptuposka Illemma (ShellSort)

6) coptuposka ciusiuuem (MergeSort)

4. lana QyHKITHS COPTUPOBKH ITy3BIPEKOM
void Sort (imt * a, int n)
{
for ( int i=0; i < n-1; i++ )
for ( int j=1i; j < n-2; j++ )
if (a [3] > a [j+2] )
swap (a [J], a [j+2]1);

Kaxoii MaccuB HeJb3s yIOPAJOIUTH IO BO3PACTAHUIO C TOMOIIBIO 3TOH (hYHKIUH:
1) 1234765
2) 1276543
3) 7654312
4) 1231231

5 . Uro HamedaTaeT MporpaMma, riie BeI3bIBaeTcs QyHKIuL?

bool Imp (bool a, bool b)
{

return ! a || b;
}
int k= 0F
for ( int i=1; i <= 200; i++ )
if ( Imp ((i%2 == 0), (i%3 == 0 && 1%5 == 0 && 137 == )) )

k++;

cout << k;

OTtBeTsI



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

YKaxuTe HCTHHHBIE BHICKA3LIBAHUS:
1) €CJIM KJIacC 3aJaeT TUII JaHHBIX, TO MOXHO CO37aBaTh MHOKECTBO 00HEKTOB

9TOI'0 Kjiacca

2) Ui KJ1accoB, UTPAOIINX €JHHCTBEHHYIO POJIb MOMYJIS, CO3IaHNe OOBEKTOB
Kjlacca He JIOITy CKaeTCs, TaKOU KJlacc CYIIEeCTBYET B €IUHCTBEHHOM

SK3EMINIIPE

3) s3pik C# momyckaeT Kak KIIACChI, SBIISIOIINECS THIIAMU JAHHBIX, TAK 1

KJIaCCHI, UT'PAIOIIHE AUHCTBEHHYIO POJIb MOYJII
4) kaxnmbIi kinacc s361ka C# MOJDKeH 3a1aBaTh THIT JAHHBIX
VkaxuTe HCTHHHBIE BEICKA3BIBAHHS:
1) KaxIbIit KJTacC MOXET UMETh CTATHIECKHUE IIOJIST 1 METOIBI
2) TOJNIBKO CTAaTHYECKH KJIACC MOXKET UMETh CTATHUECKHE II0JII K METO/BI

3) €CJIM Y KJIacCa €CThb XOTA OBI OJHO CTaTH4YCCKOC I10JIC UJIK METOO, TO

ABTOMATHUYECKH CO30aE€TCs CTATUYECKUHA OOBLEKT C UMEHEM Kilacca

4) Henb3s OIpeNeNuTh CTaTUYeCKUi KOHCTPYKTOp Kilacca

ba3nl janHbIX

. Kakum TpGGOBaHI/ISIM HAOJIXKHO YAOBJICTBOPATE OTHOIIICHUE .

1) Bce aTpubyTs SBISIOTCS aTOMAapHBIMH C TOYKH 3PEHUS THIIOB JaHHBIX
2) B oTHoOIeHNU He HOJDKHO OBITH KOpTEeXXeH-TyOInKaToB

3) B pa3sHBIX KOpTeXax MOTYT OBITh pa3IMIHbIE HAOOPEI ATPUOYTOB

4) OtcyTcTByeT TpeboBaHUE COPTHPOBKU aTPHOYTOB B CXeM€e OTHOIIEHHS

5) OrcytcTByeT TpeboBaHHe COPTUPOBKHU KOPTEKEH B OTHOIIICHUH



2. Kakum 06pa3oM nepeBecTd B PEILILHOHHYO MOEIb OTHOIIEHHE «OUH-K-OJHOMY»:

1) Cosnate oTHEIbHOE OTHOILIECHHE, B KOTOPOM OYAYT HAXOAUTHCS IIEPBHYHEIE
KIIFOYU 000UX CBSI3bIBA€MBIX OTHOIIEHUH. [[epBUYHEIN KIIFOY HOBOI'O OTHOLLIEHUS
Oynmet koMOuHaIIMel 000MX KIII0OUEel CBA3BIBAEMBIX OTHOIICHU.

2) Co3parh OTAeNbHOE OTHOILEHHE, B KOTOPOM OYIyT HAXOMUTHCH IIEPBUYHEIE
KITFOUX 00OUX CBSI3BIBAEMBIX OTHOIIEHHH. [IepBHUHEBIM KIF0YOM HOBOTO
OTHOIIIEHUS MOYKHO CIeJIaTh JI000€e U3 II0JIeH OTHOIIEHUS

3) BHenputh nepBUYHBIN KITIOU OJJHOTO M3 OTHOIIEHHU B IPYroe OTHOIIEHHE B

Ka4CCTBEC IICPBUIHOI'O KIIKOYA.

3. Kakum o6pa3om nepeBecTd B PENSIIUOHHYIO MO/JIENh OTHOILIIEHHE «OIUH-KO-

MHOTHM:

1) Co3marh OTHENTBEHOE OTHOIIEHHE, B KOTOPOM OYy/IyT HAXOIUTHCS IepPBUIHBIE
KJIFOYH 000HX CBSI3BIBAEMBIX OTHOIIEHUH. [ [epBUYHEIH KITFOY HOBOTO OTHOIICHHUS
OyzneT KoMOMHaITHel 000X KITF0Uel CBA3HIBAEMBIX OTHOIIICHHUM.

2) Co3marh OTHEIbHOE OTHOIIIEHHE, B KOTOPOM OYyIyT HAXOIUTHCS IIEpBUYHEIE
KITFOYHM 000MX CBSA3bIBAEMBIX OTHOIIEHHUH. [[epBUYHBIM KITFOUOM HOBOTO
OTHOIIIEHUS MOXKHO CZIeJIaTh IF0O0e U3 MoJieit OTHOIIEeHHUs

3) BuempuTh IepBUYHBIHN KIIIOY OJJHOTO M3 OTHOIICHUH B Ipyroe OTHOIICHUE B

Ka4eCTBEC IICPBUYHOI'O KJII04a

4. B 3ampoce SQL ormeparius UCKIIOUEHUS yOJIUKaTOB pelsiiuoHHON anreOopsl Koana
0003HauaeTCs KIFOYEBBIM CIIOBOM:
1) SELECT
2) ORDER BY
3) GROUP BY
4) DISTINCT
S) WHERE
6) JOIN



5. B 3anpoce SQL orepauys ceneKIuu pesunoHHOM anreoprr Koxna o6o3navaetcs
KIIFOYEBBIM CIIOBOM:
1) SELECT
2) ORDER BY
3) GROUP BY
4) DISTINCT
5) WHERE
6) JOIN
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