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1. HEJIX OCBOEHUM A

Lesnu ocBOEHUS TUCLIUIUTUHBL:

- TOJlydeHHE CUCTEeMbl 3HaHMH O BKIane uH(opMaTUKM B (OPMHUPOBAHUE IEJIOCTHOM HAy4YHOH KapTHHBI MHpPa; O POJH
nH(OopMaTHKH, HHPOPMAINOHHBIX H KOMMYHHUKAIIHOHHBIX TEXHOJIOTHII B COBpEMEHHOM MH()OPMAIIHOHHOM OOIIECTBE;

- [pUOOpETEeHHE OIbITa MCIOJIL30BaHHUSA HH(GOPMAIMOHHBIX PECYpCOB M CPEACTB COBPEMEHHBIX HH(MOPMAIMOHHBIX U
KOMMYHHUKAIMOHHBIX ~ TEXHOJOTWH B 0Oy4YeHHH, HayYHO-HCCIEIOBATENbCKOH NEATeNbHOCTH, a Takke B Oymymei
npodeccuoHaIbHON AESTENBHOCTH;

- hopMHUpOBaHUE JIOTHUECKOTO U AITOPUTMUYECKOTO MBIIIIIECHUS;

- BOCIIMTaHUE OTBETCTBEHHOI'O OTHOMIEHUS K COOJIIOAEHHIO ATUYECKUX U IIPABOBBIX HOPM MH(GOPMAIIMOHHON JeATEIbHOCTH.

3anaun TUCUMIUIMHBL:

- U3y4eHHe KOMIIeKca 0a30BbIX TEOPETUUECKUX 3HAaHUH B 00J1acTH HH(OPMATUKY;

- (opMupoBaHHE TPAKTHYECKUX YMEHHH W HaBBIKOB KBATH()UIMPOBAHHOTO HCIIOJIH30BaHUS WH()OPMAIMOHHBIX CHCTEM H
IPUKJIJHBIX IPOrpaMM OOIIEro Ha3HaueHUs I peau3aliy 0a30BbIX HHPOPMALMOHHBIX IIPOLIECCOB;

- W3y4eHHE OCHOB aJrOpPUTMHU3AIMH W (HOPMHUPOBAHHE YMEHHH W HABBIKOB IIPAKTHUECKOTO TNPHMEHEHHs OSTHX 3HAHUH IIpH
COCTABJIEHUHU TIPOrPaMM Ha OJHOM U3 S3bIKOB IIPOrPaMMUPOBAHUS BBICOKOI'O YPOBHSI.

2. MECTO B CTPYKTYPE OEPA30BATEJIbHOM ITPOT'PAMMBI

Luki (pasaen) OIL: [B1.5.06

2.1|TpeGoBanus K NpeABAPHUTEIbHON NOATOTOBKe 00y4Yal01erocs:

2.1.1|3HaHus, yMEHUS U HaBBIKHU, IOJyYEHHBIE IPYU U3YUEHUU 00pa30BaTEIbHON NPOrpaMMbl CPEAHETO OOLIETO 00pa30BaHuUs
WM CPEAHET0 MPodeCcCHOHATBHOIO 00pa30BaHuUsl

22| IncuMnIuHbI M MPAKTUKH, 1JIS1 KOTOPBIX OCBOEHHE JAHHOM IMCUMIJIMHBI HE00X0UMO KaK NMpealiecTByIollee:

2.2.1|VnxenepHas 1 KOMIbIOTEpHas rpaduka

2.2.2| TexHonorust MporpaMMHAPOBAHUS

2.2.3|OcHOBBI KHOEPHETHKH

2.2.4|MopenupoBanue HHGOPMAIIHOHHBIX TPOIIECCOB M CUCTEM

2.2.5|VndopmanioHHBIE TEXHOJIOTUH

2.2.6|Teopus undopmanuu

2.2.7|O6bEKTHO-OpPHEHTUPOBAHHOE MPOTPAMMHUPOBAHHE

2.2.8|Apxurextypa OBM

2.2.9|MynpTuUMeIna TEXHOJIOTUN

2.2.10|IIporpamMmmupoBaHme Ha S3BIKaX BHICOKOTO YPOBHS

2.2.11|OnepanoHHbIE CUCTEMBI

2.2.12|1HpOKOMMYHUKAIIMOHHBIE CUCTEMBI U CETU

2.2.13|Pazpaborka 6a3 gaHHBIX

2.2.14|UndopmanmonHas 6e30nacHOCTh

3. AHAUKATOPHI ®OPMUPOBAHHWA KOMITETEHITAN,
COBMEIEHHBIE C PE3YJIBbTATAMUW OBYYEHMUS IO JUCHHUIIJIMHE

YK-1: Cnioco6eH ocymecTBJIATh NONCK, KPUTHYECKHUI aHAIN3 M CMHTe3 HHPOPMALHUH, YMeHIe AaHAJIN3UPOBATH MPOLECChHI U
CHCTEMBI C HCIOJIB30BAHMEM COOTBETCTBYIOIIUX AHAIMTHYECKHX, BBIYHCIUTEIbHBIX H IKCIIEPUMEHTAJIbHBIX METOI0B,
NPUMEHATh CHCTEMHBIH MOIX0/ AJ15 pPeleHUs] MOCTABJIEHHbIX 33124

3HaTh:

VK-1-31— 3Tanbl ¥ COBPEMCHHbIC TEHICHIMM Pa3BUTHS BBIYUCIHTEIHHON TEXHHKH W KOMIIBIOTEPHBIX TEXHOJOTHI,
CYIIHOCTP U 3HaueHHe nHdopManuy U HHPOPMAIIHOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B Pa3BUTHH COBPEMEHHOTO
o01ecTna;

VK-1-32 — OCHOBbI (PYHKI[HOHHPOBAHHUS KOMIIBIOTEPHBIX ceTell (JIOKaNbHBIX M TJIOOANBHBIX) M OCHOBBI 3all[UTHI
UHOpPMALIUH.

Ymern:

VYK-1-VY1- ucnons30Bath COBpeMEHHbIC HHPOPMATMOHHO-KOMMYHHUKAI[HOHHBIC TEXHOJIOTHU;

VK-1-Y2— ocyIiecTBasATh MOUCK HHGOPMAIMK B TNIOOATBHBIX U JIOKATbHBIX KOMITBIOTEPHBIX CETSIX C YIETOM OCHOBHBIX
TpeOoBaHUii WHPOPMAIMOHHON OE30MAaCHOCTH; OCYHIECTBIATh O00pabOTKy M aHauu3 HHOOpMAIMK W3 Pa3IMYHBIX
WCTOYHUKOB M 033 JaHHBIX MOCPEJCTBOM COBPEMEHHBIX MH(G)OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJOTHI.

Bnagers:

YK-1-B1- HaBbikamMu pabOThI C TEXHUYECKHMH M ITPOTPAMMHBIMU CPEJICTBAMU 00pab0OTKH HHPOpMaIHH;

VK-1-B2 — meromamu ¥ CpeACTBaMH TOWCKA, TOIYyYCHHSI U XpaHEHUS WHPOPMALUKM C HCIIOJIb30BAaHHEM COBPEMEHHBIX
MHGOPMALMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJOTHIl; METOJaMH M CPEICTBaMH NpEICTaBIeHUS WHYOpMaluHu B
TpeOyeMoM (GopMaTe U ee 3aIlIUThI.

YK-3: CnocoGen 3¢pdexTtnBHO o0MeHHBaThesi MHopManmeii, naesMH, NpodieMaMH U PpelleHUSIMH € HHXKEHEPHBIM
€0001IeCTBOM H 001LeCTBOM B I1€JI0OM, OCYIIECTBISATh CONMATIbHOE B3aHMO/IeiicTBHE U PeaTn30BbIBATH CBOIO POJIb B KOMaH/Ie

3HaTh:

VYK-3-31 — apXutekrypy NnepCcoHaIbHBIX KOMIBIOTEPOB, & TAKXKE IPHUHLIUIIBI KJIACCH()UKAUN KOMIIBIOTEPHBIX apXUTEKTYP;
VYK-3-32 — cTpyKTypy NpOrpaMMHOTO 00ECIIEYCHHUS 1 TIPABOBBIC aCHIEKTHI HCIOJIB30BaHUS TPOIPAMMHBIX CPEICTB.




YmeTs: VYK-3-V1- chopmynupoBars TpeOOBaHHS K TEXHUYECKUM CPEACTBAM JUIsl PELICHUs TOCTABICHHOH 3a/1a4u;
VK-3-V2 — pemarp MOCTaBIEHHYIO 33/1ady C HCIIOJIBF30BAaHUEM COBPEMEHHBIX NPUKIAAHBIX MPOTPAMMHEIX CPEICTB:
TaOIUYHBIX TIPOIIECCOPOB, MATEMATHIECKHUX ITAaKETOB.

Bnagets: | YK-3-Bl- HaBblkamu onpenieNieHns CTIONb3YeMbIX TEXHHYECKUX CPENICTB U TPEOyeMBIX pECypCoB;

VK-3-B2 — I/IH(bOpMaI_[I/IOHHI)IMI/I TCXHOJIOTHSAMH pPACcUYC€TOB, aHaIM3a U BU3YyaJIU3allMU CTPYKTYPUPOBAHHBIX HJaHHBIX B
Cpeae COBPECMECHHBIX TaOJUYHBIX MPOUCCCOPOB; CpeACTBAMU MOACIUPOBAHNSA B MATEMATHICCKUX ITaKETaX.

OIIK-6: CnocoGeH BbIOMpPaTh M NPUMEHSTh METOJAMKHU TPOEKTHPOBAHUS W aKTyajdbHble HHCTPYMEHTAJbHbIE CPeICTBa,
pa3padaTpiBaTh AJrOPUTMbI M NPOrpPaMMbl, NMPUTOAHbIE IJIsl NMPAKTHYECKOr0 NPUMEHEHUsI B 00JacTH HHPOPMAIMOHHBIX
CHCTEM M TEXHOJIOTHIi

3HaTh:

OITK-6-31 — TeopeTHueCKre OCHOBBI U OOILIHE TPUHIIMITBI TOCTPOCHUS PEISIIMOHHBIX 0a3 JaHHBIX, a TAKKE TEXHOJOTHH
CO3JIaHHS OCHOBHBIX 00BbEKTOB 0a3 JaHHBIX (Taliull, 3a1pocoB, GOPM, OTYETOB);

OIIK-6-32 — cTpyKTypHpOBaHHBIH s13bIK 3a1pocoB (SQL);

OIIK-6-33 — 0CHOBBI AITOPUTMU3ALUY U IPOTPAMMUPOBAHYS;

OIIK-6-34 — 0a30Bbie BO3MOMKHOCTH COBPEMEHHBIX HWHCTPYMEHTAJIBHBIX CPEACTB pPa3pabOTKH MPOrPaMMHOTO
obecreyeHusl.

YMeTh:

OITK-6-Y 1 — npoeKTHPOBATh CTPYKTYPY PEIALUOHHON 0a3bl JAHHBIX M UCIIOJIb30BaTh HHCTPYMEHTHI coBpeMeHHbIX CYB]]
Ui pa3pabOTKK €€ OCHOBHBIX 0OBEKTOB (TalJuIl, 3a11pocoB, popM, OTUETOB);

OIIK-6-Y2 — maauImymupoBaTh JaHHBIMH CpeAcTBaMu si3bika SQL;

OIIK-6-Y3 — pa3pabaTbiBaTh AITOPUTM pEIIEHHs IOCTABICHHOW 3aladydl W pEaM30BBIBATH €r0 Ha S3BIKE BBICOKOTO
YPOBHS;

OIIK-6-Y4 — npuMeHsTh COBpEMEHHbIE HHCTPYMEHTAIBHBIE CPEJICTBA TIPH Pa3paboTKe MPOrpaMMHOTO 00ecrieueHH s, ero
OTJIaJIKe ¥ TECTHPOBAHHUH.

Bnaners:

OIIK-6-B1 — uHdopmManuoHHONW TexHOJOTHEH co3xaHUs, MOAMGHKALMM M UCIOJIb30BaHUS OOBEKTOB B Cpenie
coBpemeHHBIX CYB/I;

OIIK-6-B2 — naBblkamMu opMupoBaHus 3anpocos Kk bJ] Ha s3b1ke SQL;

OIIK-6-B3 — HaBbIKaMU alTOPUTMU3ANNN U CTPYKTYPHOTO IPOrPaMMHUPOBAHHUS;

OIIK-6-B4 — HaBbIKaMH OTJIaJIKU M TECTUPOBAHHUS IIPOTPAMM.

4. CTPYKTYPA U COOEP)KAHUE

Kon
3aHATUSA

Jlutepatypa u

HaunmeHnoBaHue pa3ienoB u TeM /BUJ Komnerten-
Cemectp |Yacos 3jiekTpoHHbIe | TIpuMeuaHue

3aHATUs/ 197001
pecypchl

Paznen 1. Texunueckune U mporpaMMHbIe
cpeAcTBa peaju3any HHGOPMAIMOHHbBIX
NpoLeccoB.

1.1

HNudopmanus u nHpopMaTuka. 1 2 YK-1-31 JI1.1; JI1.3;
AxtyanbHble punocodckue u JI1.4; J12.10;
HAYYHO-METO/I0JIOTHYECKUE TPOOIIEMBI PA3BUTHS J12.14; 32-35;
npopmaruku. [TpodiaeMa nonuceMun TepMHUHA 37,98
«uH(popmanusy». MHpopMaIMoHHbIE MPOIIECCH B
MpUpoJie, TeXHUKE U obmiecTBe. CBoiicTBa
nHdopmanuu (aTpuOyTUBHBIE, IParMaTHUECKUE,
nuHamMugeckue). [1oaxoapr kK i3MepeHHIo
nH(bopManyH (CoepKaTeNbHBIHA, anpaBUTHBIH,
BEPOSATHOCTHBIN). ENUHUIIBI H3MepeHHst
uHdopmanuu. OcoOEHHOCTH KOUPOBAHUS
HHPOPMALIUK Pa3TUUHON TpUpoIbl. CHCTEMBI
cuucinenus. /JIex/

1.2

OcBoenue Matepuaia no reme «Mupopmanus u 1 4 VK-1-31, JI1.1; JI1.3;
uHpopmarukay. /Cp/ YK-1-V1 JI1.4; J12.10;
VYK-1-B1 | JI2.14; 32-35;
VK-1-¥2 37; 98
VYK-1-B2

1.3

TexHuueckue cpeacTBa peaju3aluu 1 1 YK-3-31 JI1.1; JI1.3;
HHG(OPMAIMOHHBIX NMPOIECCOB. VYK-3-32 JI1.4; J12.10;
[IpenmecTByromnue 3Tansl 1 COBPEMEHHBIE J12.11; JI12.14;
TEHJCHIINH Pa3BUTHUS BEIYUCINUTEIIEHON TEXHUKU 22-35;97; 38
1 KOMITBIOTEPHBIX TEXHOJIOTUH. DTHYECKUE
poOIeMbI TUPPOBBIX TEXHOIOTUH. [TpUHIHITEI
apxurektyps! Jx. pon Heiimana. Cocras
komnoHeHToB OBM JIx. ¢pon Helimana.
MaructpanbHO-MOAyIbHas apxuTekTypa OBM.
[Ipoueccop. OcHOBHBIE TTapaMeETPHI
IIPOLIECCOPOB. 3allOMHUHAIONINE YCTPOHCTRA:
KiaccuuKalys, TPUHIUT paO0ThI, OCHOBHBIC
XapaKTepPUCTUKHU. Y CTPOHCTBA BBOJIa/BBIBOIA
JTAHHBIX, HX Pa3HOBUIHOCTH M OCHOBHEIE




XapaxkTepucTuKy. /JIex/

1.4 I[IporpammHuble cpecTBa peaau3aluu 1 YK-3-31 JI1.1; JI1.3;
MH(OPMAIMOHHBIX MPOLECCOB. YK-3-32 JI1.4; J12.14;
IIporpammMHoe obecrieueHue: 6a30BbIN, 92-05;97; 98
CHCTEMHBIH, CITy>K€OHBIN, IPUKIIAAHON YPOBHHU.

Oneparronnas cucrema. Kimaccudukarus
MPUKJIAJHBIX TIPOTPAMMHBIX CPE/ICTB.
Knaccugukarys ciry:keOHbIX POrPaMMHBIX
CpencTB. BpenoHOCHBIE IPOrpaMMBI.
AHTHBHpYCHBIE Tporpammbl. Kiaccuduxkanus
MPOTPAMMHOT0 00ECTICYCHUSI IO YCIOBUAM
pacnpocTpaHeHHs ¥ UcoIb30oBaHus. CpeacTsa
pa3paboTku nporpamm. /JIex/

1.5 OcBoeHne MaTepuaia 1o teme « TeXHHYecKue u 6 YK-3-31 JI1.1; J11.3;
MPOTpaMMHBIE CPEJICTBA PeaTH3aUN VYK-3-32 JI1.4; J12.10;
nH(opMaMoHHBIX poLeccoy. /Cp/ VK-1-V1 J12.11; J12.14;

VK-1-B2 |32-35;27; 28

1.6 IMonroroBka k 1ab0OpaTOpHOIA paboTe 1 YK-3-31 JI1.4; J12.14;
«MH(OopMaIIMOHHBIC TEXHOJIOTHH aHAIIN3a VYK-3-32 JI3.1; 31; D6
CTPYKTYPUPOBAHHBIX JTAaHHBIX». /Cp/

1.7 HHupopMalmoHHbIE TEXHOJIOTHH aHATH3a 6 YVK-3-V1 JI3.1
CTPYKTYPUPOBAHHBIX JJaHHBIX /JIab/ VK-3-V2

VYK-3-B1
YK-3-B2

1.8 [MonroroBka k adbopaTopHoii paboTe 1 YK-3-31 JI1.4; J12.14;
«H(DOpMaIIMOHHBIE TEXHOJIOTHH BU3YaJIU3aI[HH VYK-3-32 JI3.1; 31; D6
CTPYKTYPUPOBAHHBIX JaHHBIX». /Cp/

1.9 HNudpopManmoHHbIEe TEXHOJIOTHH BU3YaTH3aIUN 6 YVK-3-V1 JI3.1
CTPYKTYPUPOBAHHBIX JaHHBIX. CBOIHBIE VK-3-V2
Tabmuesl. /J1a6/ VK-3-B1

VK-3-B2
1.10 [MonroroBka k abopaTopHoii paboTe 1 YK-3-31 JI1.4; J12.14;
«MareMaTuiaeckoe MOJISITHPOBAHHE CPEICTBAMHI VYK-3-32 JI3.1; 31; D6
AJIEKTPOHHBIX Tabmuiy. /Cp/
1.11 MareMaTH4ecKoe MOJIEIMPOBAaHNE CPEJCTBAMU 6 VK-3-V1 J3.1
9JIEKTPOHHBIX Tabnuil. /J1a6/ VK-3-V2
VK-3-BI
VYK-3-B2
Paznen 2. OcHoBBI padoThI ¢ 6a3aMU TaHHBIX.

2.1 OcHoBBI padoTHI ¢ Ha3aMHU TaHHBIX. 4 OIIK-6-31 JI1.1; JI1.2;
HudopmamoHHble CHCTEMBbI U 0a3bl JAHHBIX. OIIK-6-32 JI1.3; JI1.4;
Tuner CYB]] u apxuTekTypa KIMeHT-CEPBIC. J12.4; J12.5;
Mopenu nanusix. Peadnuonnas Moaeiib J12.6; J12.9;
naHHbIX. [IpoexTipoBanue 6a3 TaHHBIX. J12.14; 92-38
HemnoctrHocts B/l (s1361K0BAast, CTPYKTYpHAS,
ccputouHas). PazpaboTka cxeMbl JaHHBIX. THITBI
na"ubix. CBolcTBa 1oJei 0a3pl JaHHBIX.

OO0bekTh! 06a3b1 JaHHBIX. OCHOBHBIE ONEpaIMH C
naHHbIMA. S36IK 3ampocoB QBE. S3bik
CTPYKTYpUpPOBaHHBIX 3ampocoB SQL. /JIex/

2.2 Ocgoenne MaTepuaia mo teme «OCHOBbI pabOThI 10 OIIK-6-31 JI1.1; JI1.2;

¢ 6azamu aHHBIX». /Cp/ OI1K-6-32 JI1.3; JI1.4;
YK-1-V2 J12.4; J12.5;
VK-1-B2 J12.6; J12.9;

J12.14; 92-08

23 IMoaroroBka k 1abopaTropHoii pabote «Pabota ¢ 1 OIIK-6-31 JI1.3; JI1.4;

6azoii nanHbIX. 51361k QBE». /Cp/ OIIK-6-32 J12.4; J12.14;
JI3.1; 96
2.4 Pabora c 6a3o0ii nanubix. A3eik QBE. /J1ab/ 8 OIIK-6-Y1 JI3.1
OIIK-6-Y2
OIIK-6-B1
OIIK-6-B2

2.5 [MonroroBka k nadbopaTtopHoii pabote «Pabora ¢ 1 OIIK-6-31 JI1.2; J12.5;

6azoii maHHbIX. 51361k SQLY. /Cp/ OIIK-6-32 JI12.6; J12.9;

J3.2




2.6 Pabora c 6a3o0ii manubix. A3bik SQL. /J1ab/ 6 OIIK-6-Y1 JI3.2
OIIK-6-Y2
OIIK-6-B1
OIIK-6-B2
Pa3znesn 3. OcHOBBI AJITOPUTMHU3ALMH U
NMPOrpaMMHUpPOBAHHUSL.

3.1 OCHOBBI AJITOPUTMHU3AIUH U 6 OIIK-6-33 JI1.1; JI1.5;
MPOrpaMMHPOBAHUS. OIIK-6-34 J12.1; J12.2;
HUcropus coznanus s3eika Python. AkTyanibHbie JI12.3; J12.10;
00J1aCTH TPUMEHEHHUS M IEPCIICKTUBBI. J12.12; J12.13;
WucTpykunu u ctpykrypa nporpamMmel. PEP 8 - J12.15;
PYKOBOJICTBO 110 HallMCaHUIO Koja Ha Python. 22-35; 97,
BazoBsbie THITbl aHHBIX. JJuHAMUYeCKast 38; 29
tunm3anus. Onepatops! s3bika Python:
apupMeTHIeCKUe, IPUCBANBAHHUsI, CPABHECHHUSI,

JIOTHYECKHE, OTIePaTOPhl YWICHCTBA H
TOXIECTBEHHOCTH. [IpHOPHUTET MX BBHITOTHEHHUS.
Monyne Math. OcoGeHHOCTH BBOIa/BBIBOIA
nanHbIX. MHCTpykuus if-elif-else, TpexmectHoe
BeIpakenue if/else. Lukisl for u while,
UHCTpYyKLUH break u continue, BeTBb else B
nuknax. Oynakimu range() 1 enumerate().
BrioskeHHbIe UKL, OnpeieneHne QyHKIHA.
OYHKIUY ¢ TePEMEHHBIM YHCIIOM apryMEHTOB.
JlokanbHbIe U T00aNbHBIC IEPEMEHHBIC.
AHoHuMHBIC QyHKIIMU, HHCTPYKIUs lambda.
Pexypcus. Mcnons3oBanue creka s
OpTaHM3aIMU PEKYPCHUBHBIX BBI30BOB.
Tumnbl-koyuiekuuy B si3bike Python
(MHIEKCHpOBaHUE, CPE3bl, HYHKINU
BBIYHCIICHUS JUTHHBI, MAKCUMAIBHOTO U
MHUHHUMAJIBHOTO 3HAYCHU, COPTUPOBKHU, CMEHBI
HOpsi/IKa CIICOBAHKS 3JIEMEHTOB | Jp.). CTpoku.
®ynkiun 1 Meto bl cTpok. Crrcku (list),
KopTexH (tuple), MHOXKECTBA (set), UX DYHKIIUU
u merosl. CrioBapu (dict) u paboTa ¢ HUMHU.
Pa6ota ¢ daiinamu. /Jex/

32 OcBoeHnne Matepuaia 1o teme «OCHOBBI 12 YK-1-Y2 JI1.1; JI1.5;

aITOPUTMHU3AIMU U TPOrpaMMupoBanusy. /Cp/ VYK-1-B2 J12.1; J12.2;
OIIK-6-33 | JI2.3; JI2.10;
OIIK-6-34 | JI2.12; J12.13;
JI12.15;
32-35; 97,
398; 99

33 IMonroroBka k 1a00paTOpHOIA paboTe 1 OIIK-6-33 JI1.5; J12.1;
«IIporpaMmmMHpOBaHKE Pa3BETBIAIOLIIXCS OI1K-6-34 J12.2; J12.3;
BBIUUCIUTEIBHBIX MporeccoBy. /Cp/ J12.10; J12.12;

J12.13; J12.15;
J13.2; J13.3; 99

34 [IporpamMupoBaHue pa3BETBISIONINXCS 6 OIIK-6-Y3 JI3.2;J13.3

BBIUHCIUTEIBHBIX MPOLeccoB. /J1ab/ OIIK-6-Y4
OIIK-6-B3
OIIK-6-B4

3.5 IMoaroroBka k 1abopaTOpHOI paboTe 1 OIIK-6-33 JI1.5; J12.1;
«IIporpamMmmupoBaHue HUKIMIECKUX OIIK-6-34 J12.2; JI2.3;
BBIYUCIIUTENBHBIX IponieccoBy. /Cp/ J12.10; J12.12;

J12.13; J12.15;
JI13.2; JI3.3; 29

3.6 [IporpaMMupoBaHue HUKIMYECKUX 6 OIIK-6-Y3 JI3.2;J13.3

BBIUHCIUTEIBHBIX MPOLEcCcoB. /J1ab/ OIIK-6-Y4
OIIK-6-B3
OIIK-6-B4

3.7 [MonroroBka k adbopaTopHoii paboTte 1 OIIK-6-33 JI1.5; J12.1;

«Maccussb». /Cp/ OIIK-6-34 J12.2; J12.3;
J12.10; J12.12;
J12.13; J12.15;

JI3.2; J13.3; 99




3.8 Maccussl. /J1a6/ 6 OIIK-6-Y3 JI13.2; J13.3
OIIK-6-Y4
OIIK-6-B3
OIIK-6-B4
3.9 IMoxnroroBka k 1a00paTOpHOI paboTe 1 OIIK-6-33 JI1.5; J12.1;
«Dynxuum». /Cp/ OIIK-6-34 J12.2; JI2.3;
J12.10; J12.12;
J12.13; J12.15;
JI13.2; JI3.3; 99
3.10 Oynkuun. /J1ab/ 8 OIIK-6-Y3 JI3.2; J13.3
OIIK-6-Y4
OIIK-6-B3
OIIK-6-B4
3.11 Brimonnenue noManigero 3aganus « OCHOBBI 8 OIIK-6-33 JI1.5; J12.1;
ITOPUTMU3ALUY U IPOrpaMMUpoBanus» /Cp/ OIIK-6-34 J12.2; JI2.3;
OIIK-6-Y3 | J12.10; JI2.12;
OIIK-6-Y4 | JI2.13; J12.15;
OIIK-6-B3 |[JI3.2; JI3.3; D9
OIIK-6-B4
Paznen 4. JlokaibHbIe U 17100aJIbHBIE CETH
9BM.
4.1 JlokajibHbIE U IJ100aJIbHbIe ceTH DBM. 3 YK-1-32 JI1.1; J11.3;
Apxutekrypa cetu DBM. Knaccudukanus J11.4; J12.8;
cereil. ba3oseie Tomonorun. Mojens 22-05; 97,98
B3auMO/IeiicTBUS OTKPBITHIX cuctem ISO/OSI.
OcHoBbl (pyHKIIMOHUpPOBaHUA MHTEpHETa (CTEK
npotokosioB TCP/IP). CereBbie U TOMEHHBIC
azgpeca. IIpoTokoss! oOMeHa nHopmanue u
ciyx0b1 UHTepHETa. Y HUPUIIUPOBAHHBIH
ykazarenb pecypca (URL). Texnonorun
IIPOBOIHOTO U OECIIPOBOIHOTO MOJKIIOUEHHUS K
HHTepHeTy. 3amura oT yIaJIeHHOTO
aJIMUHUCTPHUPOBAHU. 3aIUTa OT
KOMITBIOTEPHBIX BUPYCOB M UX MPOGHUIAKTHKA.
HNudopmarmonHas 6e3onacHocTs B IHTepHETE
(koH(DHUACHIINATBHOCTD, IETIOCTHOCTD U
JIOCTYITHOCTh HHPOPMALIUK). DIECKTPOHHAS
dposast noanuce. /Jlex/
4.2 OcBoeHnne Matepuaia no teme «JIokanbHbie U 8 YK-1-32 JI1.1; J11.3;
rinobanbkHbIe cetd DBMy. /Cp/ VK-1-Y2 JI1.4; J12.8;
VK-1-B2 |32-35;27; 28
Pa3gen 5. CpencrBa apToMaTH3aluu
HAYYHO-HCCIeA0BATEIECKAX PaboT.
5.1 IMoaroroBka k 1abopaTopHoil paboTe «OCHOBBI 1 YK-3-31 JI2.7;J13.2
pabotsl B cpene Matlab. I'paduyeckas YK-3-32
BU3yalu3alys BeIYUcIeHui. /Cp/
5.2 OcHoBsI paboTs! B cpene Matlab. I'paduueckas 4 YK-3-V1 JI3.2
BU3yalu3alys BeIYMCIcHUi. /J1ab/ YK-3-V2
VK-3-BI
VYK-3-B2
53 IMoxnroroBka k nadopaTopHoit pabore « OCHOBBI 1 YK-3-31 J12.7; J13.2
pabotsl B cpene Matlab. Pemienue ypaBHenuii u YK-3-32
CHUCTEM ypaBHEHHH.». /Cp/
5.4 OcHoBbI paboTsl B cpenie Matlab. Pemenue 6 YK-3-V1 JI3.2
ypaBHEHHUH U cucTeM ypaBHeHHUH. /Jad/ VK-3-V2
VK-3-BI
VK-3-B2
Yacel Ha KOHTPOJIb. / KOHTpOITB/ 36 YK-1-31 JI1.1 - JI11.5,
VK-1-V1 J2.1-J12.15,
VK-1-B1 JI3.1,J13.2,
YK-1-32 JI3.3,
YK-1-V2 22 -39
VK-1-B2

YK-3-31




VK-3-V1
VK-3-Bl
VK-3-32
VK-3-V2
YK-3-B2
OIIK-6-31
OIIK-6-V1
OIIK-6-B1
OIIK-6-32
OIIK-6-Y2
OIIK-6-B2
OIIK-6-33
OIIK-6-Y3
OIIK-6-B3
OIIK-6-34
OIIK-6-Y4
OIIK-6-B4

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

5.1. Bonpocsl JIs1 CaMOCTOATEJIbHOM MOATOTOBKH K JK3aMeHYy

KOHTpoJIbHBIE BOIPOCHI, HCIIOJIBb3yeMbIe IPH (GOPMUPOBAHIH SK3aMCHAIIMOHHBIX OUIICTOB.
DK3aMeHaMOHHBIA OMJIET COCTOUT U3 4 BorpocoB. Borpocs! 1u 2 — TeopeTryeckue BOIpockl (110 pasznenam Kypea 1-5)
(YK-1-31; YK-1-32; YK-3-31; YK-3-32; OIIK-6-31; OIIK-6-32; OIIK-6-33; OITK-6-34):
1. AxrtyanbHble QUIOCO(CKUE U HAYYHO-METOJ0JIOTHYECKUE PoOieMbl pa3BuTUs uHpopmatuku (YK-1-31).
2. TlpobGnema momucemun Tepmuna «uHpopmanus» (YK-1-31).
3. CsaoiictBa uHpopmaiu (aTpuOyTHUBHBIE, parMaTryeckue, nuHamudeckue) (YK-1-31).
4. Tloaxozpl K M3MEpEHUIO HH(OpMAIMHU (COIEPIKATEIBHBIN, aJI()aBUTHBIN, BEPOATHOCTHBIN). EANHUIIBI H3MEpEHUS
uapopmanun (YK-1-31).
Oco0eHHOCTH KOJUPOBaHUs nHpopMannu pasiuunoi npupoas (YK-1-31).
Cucrems! cuncienus. (YK-1-31).

7. Drambl pa3BUTHS BEIMUCIUTENbHOHN TexHuKH. [lokonenus DBM. TenneHmu pa3BUTHS BEIYUCIATEIBHON TEXHUKU 1
KOMIbIOTepHBIX TexHosoruit (YK-3-31).

8. Ormueckue npodnemsl 1 poBeIx TexHomorui (YK-3-31).

9. Ilpunums! apxutekTypsl [x. ¢doH Heiimana. CocraB komnoHeHTOB OBM JIx. pon Heiimana (YK-3-31).

10. MaructpansHO-MOoxyabpHas apxurekrypa O9BM (YK-3-31).

11. TIpoueccop. OcHOBHBIE XapakTepucTHKH rponeccopos (YK-3-31).

12. 3anomuHaromue ycTpoiictsa (BHyTpeHHue, BHenHue) (YK-3-31).

13. VYecrpoiictBa BBoAa nHopmaryu. OcHOBHbIE XapakTepucTHKH 1 Buabl (YK-3-31).

14. VYcrpoiicTBa BeiBOJa nHPOpManuu. OCHOBHbBIE XapakTepucTuku u Buabl (YK-3-31).

15. TIporpammuoe obecriedeHue: 0a30BbIi, CHCTEMHBIH, CITy>KeOHBIN, nMpukiIaaHoi ypoBHH (YK-3-32).

16. OmnepanuonHas cucrema (YK-3-32).

17. TlpuknagHble mporpaMMHBIE CpeAcTBa, X Kiaccupukanust (YK-3-32).

18. CayxeOHble mporpamMMHble cpeacTsa (YK-3-32).

19. Knaccuduxanus BpeZJOHOCHBIX IPOrpaMM. AHTUBHpPYCHBIE Tporpammsl (YK-3-32).

20. Knaccudukamus nporpaMMHOro 00€CIie4eHus 110 YCIIOBHAM pacnpocTpaHeHus U ucnosib3oBanus (YK-3-32).

21. Ba3zoBble TUINBI TaHHBIX s3blka Python. [{luHamuueckas Tunuzanus (OITK-6-33; OITIK-6-34).

22. Omepatopsl s3bika Python: apudmeTndeckue, npucBanBaHus, CpaBHEHHS, IOTHIECKHE, OTIEPATOPHI WICHCTBA U
ToxaecTBeHHOCTHU. [Iproputet ux Boinoianenus (OITK-6-33; OITK-6-34).

23. OcobeHHOCTH BBOJIA/BBIBOJIA NaHHBIX B s3bIke Python (OITK-6-33; OIIK-6-34).

24. Unctpykuus if-elif-else, pexmectHoe Boipaxenue if/else (OITK-6-33; OITK-6-34).

25. Tukisl for u while, uncrpykiuu break u continue, BeTBb else B nukiax. @ynkiun range() u enumerate() (OITK-6-33;
OIIK-6-34).

26. Omnpenenenue GyHKIMA. OYHKINYU C IEPEMEHHBIM YHACIOM apTyMEHTOB. JIOKaIbHbIC U TI00abHBIC IEPEMEHHBIC.
AHnonnmHbIe QyHKIMH, HHCTpYKIHs lambda. Pexypcust (OITK-6-33; OTIK-6-34)

27. Tumnbl-KOJJICKIUH B si3bike Python (MHIEKCHpOBaHHE, CPE3bl, PYHKIUH BEIYUCICHUS UTHHBI, MAKCUMAJIBbHOTO U
MHHHMAJILHOTO 3HAUYEHU, COPTUPOBKH, CMEHBI Mopsijika cienaoBanus sneMeHToB) (OITK-6-33; OITK-6-34).

28. Crpoxu. ®ynkuuu u Meroasl cTpok (OIIK-6-33; OIIK-6-34).

29. Cnucku (list), kopTexu (tuple), MmHOKecTBa (set), ux pyHkuuu u Metoabl (OITK-6-33; OITK-6-34).

30. Crnosapu (dict) u pabota ¢ aumu (OITK-6-33; OITK-6-34).

31. Pa6ora ¢ daitmamu (OIIK-6-33; OIIK-6-34).

32. Monemu nansbix (OIIK-6-31; OITK-6-32).

33. Pensiumonnas moaenb AanHbX (OITK-6-31; OITK-6-32).

34. Mexrabauunble cBa3u B pensunonHor BJI. Ilepsuunsbie u BHemHue kiroun (OITK-6-31; OITK-6-32).

35. Henoctrocts BJI (s13p1K0Bast, cTpykTypHas, ccbutouHas) (OITK-6-31; OITK-6-32).

36. Hopmanuzanus otHomenuit B pensitonHoit b/ (1H®, 2 HO, 3 H®) (OIIK-6-31; OIIK-6-32).

37. CsaoiictBa noneii Tabnui 6a3sl ganHbIX (Ha npumepe CYBJ] Microsoft Access) (OITK-6-31; OITK-6-32).

38. Tunsl nansbix (Ha npumepe CYBJl Microsoft Access) (OITK-6-31; OITK-6-32).

39. OOwbekTsl 62361 naHHbIX (Ha npumepe CYBJI Microsoft Access) (OITK-6-31).

ow




40. Knaccudukanus cereit 9BM no creneHn yaaaeHHOCTH KOMIIbIOTepoB B cet (YK-1-32).

41. Knaccudukanus cereit 9BM no tumny ¢pyHkunonansHoro B3aumoencteus (YK-1-32).

42. Ba3osble Tonosoruu kommnblotepHoi cetn (YK-1-32).

43. Mopaenb B3auMoaeicTBIs OTKpBITHIX cucteM ISO/OSI (VK-1-32).

44. OcHosbl QyHKIHOHMpOBaHus MHTepHeTa (cTek npotokonoB TCP/IP) (VK-1-32).

45. CereBrle u noMeHHbIe anpeca (YK-1-32).

46. Tlporokoibsl oOMeHa nHpopmanuei u ciayxosl Murepuera (YK-1-32).

47. YuudunupoBaHHbli ykazareib pecypca (URL) (YK-1-32).

48. Texnosoruu npoBogHOro nojakiatoueHus k Murepuery (YK-1-32).

49. Texnonoruu 6ecripoBoHOro MoakIoueHus k Mutepuery (VK-1-32).

50. 3amura OT yJaJeHHOro aAMUHUCTPUPOBAHU. 3alllUTa OT KOMIBIOTEPHBIX BUPYCOB U UX npodunaktika (YK-1-32).

51. WudopmannonHnas 6e3onacHocTh B HTEpHETE (KOHDUACHIIMATBHOCTD, [IEIOCTHOCTD U TOCTYITHOCTh HH(POPMAIIUH )
(YK-1-32).

52. DnextponHas nudposas nmoamnuck (YK-1-32).

Bomnpoc 3 — 3angaua (pasznen 2) (OITK-6-31; OITK-6-32; OITIK-6-Y1; OITIK-6-¥Y2; OIIK-6-B1; OIIK-6-B2). IIpumeps! 3aauu.
ITpumep Nel.
HmeroTes AaHHbIe O KaTtaiore KHUr OnOIuoTekd nHetuTyTa: mudp kauru; 1O aBTopa; roa u3aanus; Homep mkada; Homep
cremuaxa. Mcronb3ys oneparopsl s3sika SQL co3naiite criemyromye 3ampochl:

a. 3aIpoc Ha cO3/IaHKe TAaONUIIBI B COOTBETCTBUH C NMeEoLIericst nHpopMmanueit;

b. 3ampoc Ha BHECEHHE 3anuceil B TaOHILy;

C. 3a1poc, ONpeASIAIONUINNA CpelHee KOJIMYECTBO KHUT Ha KaXKI0M CTellIaxe yKa3aHHOTO MiKada;

d. 3ampoc, ynanstonuit nHGoOpMaIUIo 0 KHUTax yKa3aHHOTO aBTOpa, U3aHHBIX BO BTOPOIi MosioBuHe XX Beka.

IMTpumep Ne2.
HmeroTest nanHble 00 yyacTHHUKaX KoH(MepeHun: ko yuacTHuka, ®UO ydacTHHKa, axpec, MeCTO paboThl, HOMep TenedoHa,
JlaTa 3asBKH, CyMMa OIUIaTHI 3a TipoxkuBanue. Micnonb3ys onepaTopsl si3bika SQL co3paiite cieayromue 3ampoch:
a. 3aIpoc Ha co3/IaHKe TaOIUIIBI B COOTBETCTBHH C NMeEroLIericss nHpopManueit;
b. 3ampoc Ha BHECEHHE 3anuceil B TaOJHILy;
¢. 3anpoc, onpeaenstonmii @O u HoMmep TeneoHa yIaCTHUKA, KOTOPBIH BHEC HAUOOJBIIYIO0 CYMMY OILIATHI 3a
MPOKHUBAHKE;
d. 3ampoc, ynansomuit naopmaiio 06 yyacTHHKaX, KOTOPBIE IO 3asSBKH MO3Ke YKa3aHHOM J1aThI

Bonpoc 4 — 3anaua (paznen 3) (OITK-6-33; OITK-6-34; OIIK-6-Y3; OIIK-6-Y4; OIIK-6-B3; OIIK-6-B4). IIpumeps! 3a1auu.
ITpumep Nel.

a. Jlan uemouncnennsid MaccuB z[N]. TpeOyercs ompenenuTh cpeaHee apupMETHUECKOE IOJIOKUTEIBHBIX AJIEMEHTOB 3TOTO
MaccHBa, BOCBMEPUYHAsI 3aIUCh KOTOPBIX OKaHYMBaeTcs nudpoi 0.

b. Jano Tpu nenounciieHHbIX MaccuBa X[sizeX], y[sizeY], z[sizeZ] (3HaueHus sizeX, sizeY, sizeZ omnpenenseT MOJb30BATEINb).
TpebyeTcss onpenenuts MaccuB(bl), COAEpKAIIMH HaWOONbIIee KOJMYECTBO HEHYJEBBIX OJJIEMEHTOB, B 3aIllICH KOTOPBIX
MpUCYTCTBYEeT XOTsi Obl oxHa mmppa 0. DIeMEHTH MaccHBa, COIEep)Kallero HauOoJbIIee KOIUYECTBO TPeOyeMBIX 3JIEMEHTOB,
CIIE/TyeT YIOPSA0YHTH IT0 BO3PACTAHUIO.

[Ipumep Ne2.

a. Jlan nenouucnennsiii MmaccuB X[N]. TpeOGyeTcs onpenennTh MaKCUMAIIbHBIH [0 MOJIYITIO SJIEMEHT 3TOr0 MacCHBa,
LIECTHA/IIATEPUYHAS 3aIIHCh KOTOPOTO OKAHYMBACTCS IUPPOit A.

b. Jlana kBasipaTHas MaTpulla nopsaka M. DneMeHTbl MaTpUIlbl — HaTYpajibHbIe YKcia. TpeOyeTcs MOMEHATh MECTaMH JIBE CTPOKU
9TON MaTPHUIBL: TIEPBYIO U3 CTPOK MATPHIIBI, 3aTI0JTHEHHBIX MPOCTHIMU YHUCIAMH, i CTPOKY, COJICPIKAIILYIO JIEMEHT, cyMMa Iiudp
KOTOPOTo MakcumaibHa. [IpeoOpa3oBaHHY0 MaTpHIly BEIBECTH HA NeYaTh B OOIICHPUHITOM BUJIE.

[pumeuanue. Byoem npednonazame, 4mo 6 mampuye cOOePHCUMCs MOAbKO 00UH INEMEHN, YO0BIeMEOPSIOUWUL 3AOAHHOMY
Kpumepuio.

5.2. Ilepeuens paGoT, BHINOJIHSIEMBIX 110 JUCHUIIHHE

Jomamnee 3axanune «OcHOBBI aJroputMu3anuu U nporpammupoBanusmy (OIIK-6-33; OIIK-6-34; OIIK-6-VY3; OIIK-6-Y4;
OIIK-6-B3; OITK-6-B4).

JloMariHee 3ajaHne BBINOJIHACTCS B (hOpMe MPaKTHUECKOi paboThl. TpeGyeTcst COCTaBUTh aJITOPUTM PELICHHS IPUBEICHHBIX B
BapHaHTE 33J]a4y U peajn30BaTh €ro Ha sA3bIke NporpaMMupoBanus Python. Pemenue kaxnoii 3ajaun He00X0AMMO COIIPOBOTUTH
MOSICHUTEIBHOM 3aITMCKOM.

3anava 1. BeraucianTs 3HaUCHUS IAPAMETPOB a, b, HCMONB3Ysl MIPEACTABICHHBIC B BAPHAHTE (DOPMYJIBI, U CPABHHUTH MOJIYICHHBIC
pe3yabTatel (a>b,a<b,a=b?).

Ipumeuanue. Ipu sbluucienuu 8blpadicenuii HeOOX0OUMO AHATUZUPOBAb 0OIACHb OONYCIMUMbIX 3HAYEHUT AP2YMEHMO8, KOMOpble
ucnonvL3ymes 6 svipasicenuu. Tax, Hanpumep, sSHameHamenb OpodU MOJHCem NOLYHUMb HYJe80e 3HAUEHUe, U NPO2PAMMA NPePeEmcs
no owubke derenust Ha Hoab. Heobxooumo yuumuieams u 0onycmumvlil OUANA30H APZYMEHMO8 UCNOLb3YeMblx (yHryuil. Tax,
OCHOBAHUE N102apUPMa O0IHCHO Oblmb DObLULE HYS U HE PABHAMbCA eOuHUYe, a 102apudmupyemas yHKYus 00IHCHA Obimb
bonbuie Hyns. BHuMamenvto ciedyem omHOCUMbCS K 8bIPAJICEHUIO, 8 KOMOPOM, HANPUMED, 6bINOIHACMCS U3GIeHeHUe K8AOPAMHO20
KOPHs U, 8 0bujeM cyuae, 6036e0eHuUe 6 CMeneHb, NOKA3ameib KOMOpOU A6IAemcs He YeablmM Yuciom. B smom ciyuae modcem
OblMb NONYUEH Pe3yIbmam 6 8UOe KOMNIEKCHO20 YUCLA WU GOZHUKHEM OUWUOKA, KOMOpds RPUeedém K npepbleanuio pabomsl
npozpammoi.

Bapmant 1
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3agava 2.
Bapmuanr 1

Tpebyertcs HamucaTh IPOrpaMmy, ONPEACISIONIYI0 KOJMYECTBO JAHEH B Mecsiie (BapbupyeTcs oT 28 o 31) mo BBeIeHHOMY
0JIb30BATENIEM HAa3BaHUIO MecsIa. ['0/Ibl B aJITOPUTME PELICHUS 3a/1a41 MOXHO HE YYUTHIBATh M BBIBOAUTH JUIs (heBpas
COOOIICHUE O TOM, YTO STOT MECSII MOXKET COCTOATh Kak U3 28, Tak ¥ u3 29 nHei (17151 BUCOKOCHOTO ro/ia).

Bapuanr 2

TpeOyeTcsi HamMcaTh MPOTPAMMY, OMPEIEISIONLYI0 YPOBSHb IPOMKOCTH 3BYKAa IO BBEICHHOMY IIONB30BATENICM 3HAYCHHIO YPOBHS IIyMa B
nermoenax. Ecim BBeIGHHOE 3HAUCHHE B TOYHOCTH COBIAJACT C OJHWM K3 3HAUCHUH B TPUBCICHHOW TAONHMIle, HEOOXOMMMO BBIBECTH, YEMY!|
COOTBETCTBYET yKa3aHHbIN yPOBEHb IPOMKOCTH. ECIi BBEICHHOE 3HAYCHHE MOMANIET MEXTY YPOBHSMH B TAOJHIIE, HYXKHO COOOIIIUTE, MEKITY KAKHMH
nMeHHO. Taroke TporpamMMa JIOJDKHA BBIIaBaTh KOPPEKTHBIC COOOIICHHS, B CITydae €CJIM BBEICHHOE TOJIB30BATE/IeM 3HAYCHHE OKAKETCS HIDKE
MHHAMAJIBHOTO HJIH OOJIBIIIE MAKCHMAIBHOTO.

3angauya 3.

BbIMKCITHTE 1 BBIBECTH HA SKpaH MOHHTOPA B BUJIC TAONHMIIBI 3HAUCHHS (DYHKIIMH, 3a/IaHHOM ¢ TOMOIIBIO psifa Teliopa, Ha MHTEpBalie OT XHaY J10
XKOH ¢ 1maroM dx ¥ TOYHOCTBIO € (3HAUCHHS YKa3aHHBIX MApaMETPOB 3aJIAF0TCS MOJB30BATENIEM NP 3aITyCcKe Tporpammel, Harpumep, € = 0.00003).
TaOmuy cremyer cHaOIMTH 3aroloBKOM U INarnkod. Kaknast cTpoka TaOHIIb! JODKHA COAEpKaTh 3HAUYECHHUE apryMEHTa, 3HaueHue (GyHKIMU U
KOJIMYECTBO IPOCYMMHPOBAHHBIX WICHOB s

Ipumeuanue. [Ipu pewenuu 3a0aqu ciedyem HOIYHUMb PEKYPPEHMHYIO QOPMYIY Ol GbIHUCTEHUS 04ePeOH020 UNIeHA 3A0AHH020

psida 6 sude 4 = - ,20e = —1

Bapmant 1
x+1 = 1 l 1 1

g ”+1=2-(—+ - —— |+ >1
x—1 = 2-n+l)-x° £ 3% 5% 7

BapuanT 2
S =D A" £ 5 &

e :ZL:If;\'+—f—+—f.... |x|<oo

= n! 203 4 ?

3agauya 4. BbUKCINTH 33JaHHYIO B BAPHAHTE CYMMY/IIPOU3BEICHIE/KOINYECTBO AIEMEHTOB JIBYMEPHOW MaTPHIIBI,
YIOBJIETBOPSIOIINX YKa3aHHBIM KPUTEPHUSIM, U TIPOU3BECTH TPEOYEMYIO B BApHAHTE MOAUPHUKAIMIO YIEMEHTOB UCXOHON MATPHIIBL.
Bapmant 1

BBIUMCIIUTD U 3aTIOMHUTH CYMMY ITOJIOKUTEIIBHBIX 3JIEMEHTOB Kaxkaoro crosioua marpuisl X[10][10] (X jj — nemnsle uyucina).
Pe3ynbrarhl OTIIEYATATH B BUIE CTPOKH.

Bapuanr 2
BBIUMCIUTD U 3aIIOMHUTH KOJIMYECTBO YETHBIX 3JIEMEHTOB KaxKA0# cTpoku Matpunsl A[12][10] (a jj — nensle uucna). PesynbraTsl
0TIeyaTaTb B BUAE CTPOKH.

3agava S.

Bapmuanr 1

3amansr 4 Bektopa A[6], B[6], C[6], D[6]. Ilepemennoit K mpucBonuts 3HaueHme 1, ecim ckaasipHOE MPOU3BEACHNE IIEPBOTO BEKTOPa
Ha BTOpOW OOJble, YeM CKAIAPHOE NMPOM3BEICHHE TPETHEr0 BEKTOpa Ha YETBEpPTHIH, U 3HaueHHe 0 B NPOTHBHOM ciy4dae. Boa
3JIEMEHTOB MacCHBOB, CKAISIPHOE ITPOU3BEIEHIE BEKTOPOB 0(OPMHUTE B BUIE (DYyHKIIUIA.

Bapuanr 2
3anmanb! 4 Bektopa A[8], B[8], C[6], D[6]. Pemuts ypaBuenue d - X = ¢, rae d — quiuHa Bektopa AB, ¢ — anmuna Bekropa CD. Beog
3JIEMEHTOB MacCCHBOB, BEIUMCIICHHE JJIMHBI BEKTOpa 0(OPMHUTH B BUJIE (DYHKIHUIA.

[Ipu W3y4eHUM IUCUUILTHHBI IPEIYCMOTPEHO BBIIOJIHEHHE W 3amura JadopartopHbix pabor. Kaxnmas maGoparopHas pabora
MpeyCMAaTPUBACT BBHITIOJIHCHUE JBYX MPAKTUYECKUX 3a[JaHuil (3alaHusl PEnpoayKTUBHOTO YPOBHS U 3aJlaHUSI PEKOHCTPYKTHBHOTO
YPOBHsI) ¥ OTBETHI HA KOHTPOJIbHBIE BOTIPOCHI.

JlaGopaTopHas padora «AHpopManoHHbIE TEXHOJIOTHH AaHAJIN3Aa CTPYKTYPUPOBaHHBIX AaHHbIX» ( YK-3-31; YK-3-32;
YK-3-V1; YK-3-¥2; YK-3-B1; YK-3-B2)




I[IpakTU4eckoe 3aganne
3anaya 1. PenpoayKTHBHBIi YPOBEHb.

B snexTpoHHYI0 TaONMHIly 3aHECTN HHPOPMALIUIO 0 3aKa3ax Ha MIOCTaBKy KOMITBIOTEPHON TeXHUKH. Tpedyercs:
1. BBIYMCIHUTH 3HAYCHHS YKA3aHHBIX IAPAMETPOB;

2. orhopMaTHPOBATh MPOU3BOJIBHBIM 00Pa30M IIATKY TAOJIHIIBI;

3. BBIICNUTH BCE SUCHKHM YKa3aHHOTO CTOJIOIA, 3alOJHCHHbBIC 3HAUYCHUSAMH, YIOBJICTBOPSIOIIUMU 33JaHHOMY KPHTEPHIO,
MIOCPE/ICTBOM YCIIOBHOTO ()OPMAaTUPOBAHHUS;

4. BBITIOJIHUTH MHOTOYPOBHEBYIO COPTUPOBKY YKa3aHHBIX JaHHBIX;
5. BEIOpaTh CBEJCHUS, COOTBETCTBYIOLINE 3aJaHHBIM KPUTEPHSIM.
6. mpeoOpa3oBaTh HMCXOJHYIO TaONHIy C TOMOINb KOMaHIbl Popmamuposamv Kax mabiuyy W BHINOTHUTH B HEH
YKa3aHHBIE TEHCTBUSI.

IIpumepbl BApHAHTOB

Ne

Kpurepuu copTupoBKH U (priIbTpaniuu

Ha HOBBIX 1HCTax BBIIOJIHUTE COPTUPOBKY JaHHBIX HAa TPEX YPOBHSX MO BO3PACTAHUIO:

a. mo Kareropun, Hammenosanmuto, Jlate;

b. mo Menemxepy, I'opony, [are.
Ha HOBBIX nHCcTax cremnaiite 2 BRIOOPKH JTaHHBIX, HCIONIB3Ys CICAYIONINE KPUTEPHUH:

a. BBIOpaTh CBEICHUS O 3aKa3ax Ha IOCTaBKy 000pyaoBaHuUs B I. benropon, odopMieHHbIX ABepUHBIM T.A. OCEHbIO
2023

b. BBIOpATh CBEJICHUS O 3aKa3axX Ha IOCTAaBKY KOMIbIOTEPOB B ropoja Kypck u Boponex B TpeTbeM kBapraie 2023 1.

Ha HOBBIX UCTaX BBIIOJIHUTE COPTUPOBKY JAHHBIX HAa TPEX YPOBHSIX 110 BO3PACTAHUIO:

a. mo Hanmenosanwmio, [late, Cymme k ormare;

b. mo 'opony, Jlate, Konnuectny.
Ha HOBBIX nHcTax crenaiite 2 BRIOOPKH JTaHHBIX, HCIONIB3Ys CICAYIONINE KPUTECPHUH:

a. BBIOpaTh CBe/IeHUs O 3aKa3ax Ha noctaBKy oducHeix ATC u tenedonos B r. Boponex B siHBape 2023 r.;

b. BEIOpaTh CBeIEHMS O 3aKa3ax Ha IIOCTAaBKY YCTPOHCTBA CBA3M B ropoaa benropon n Boporex B mepBoM HOIyrogun
2023 1.

3anaya 2. PekOHCTPYKTUBHBI YPOBEeHb.

Ha ocHOBaHMH WCXOIHBIX NAHHBIX, NPEICTABICHHBIX B JJIEKTPOHHOM TaONuWIle, COOTBETCTBYIOLICH BapHaHTy 3a/IaHUS,
TpeOyeTcsi BBIYMCIMTH 3HAYCHHUS YKa3aHHBIX B BapUaHTE MapaMETPOB; BBHIIOJIHUTH MHOTOYPOBHEBYIO COPTHPOBKY U
BBIOpATh CBEJCHUS, YIOBJICTBOPSIOIINE 3aJaHHBIM KPUTEPUSM 0TOOpa.

I[pumepbl BapuaHTOB

Ne

ITocTanoBka 3aauu

1. B anekTpoHHYI0 TaOJIMIly 3aHECTH JaHHbIC 0 TeCTUpOBaHWHU yueHHKOB (Bapuanr 1.xIsx). Ha ocHOBaHWY TaHHBIX,
coJieprKalliuxcsl B 9TOH Tabule, OTBETHTE Ha CIIEYIOIIUE BOIIPOCHL:

1.1 cxonbko yueHukoB B CeBepo-3amnaanomM okpyre (C3) craBaiu TeCT 1Mo pycckomy si3biky? Pacuetnyro hopmyy
3anumunTe B siueiiky H2 tabnuuer;

1.2 KaKkoB Cpe/IHUiA TECTOBBIN OaylT y yueHHKOB 3ananHoro okpyra (3)? PacuetHyto ¢popmyiny 3anumunTe B ssueiiky H3
TaOJIUILIBI, OTBET BHIBECTH C TOYHOCTBIO 0 JIByX 3HAKOB IOCIIE 3aISTOH;

1. 3 yeMy paBHa HaUMEHbIIIas CymMMa OaJIOB 10 HEMEIKOMY 53bIKY Y yueHnKoB FOxHoro okpyra (FO)? Pacuetnyro
¢dopmyny 3anumunte B ssueiiky H4 tabmuiibr;

1. 4 CKOJIBKO MPOIIEHTOB OT OOIIET0 YKCIa YICHUKOB COCTABMIIN YUCHUKH, MTOJIYyYHBIINE 10 HHPopMaTHke 6omee 750
6ayutoB? PacuerHyro ¢popmyity 3amumunTe B stueiiky HS tabnuuesr;
2. Ha HOBOM JHICTE BBITTOJIHUTE COPTUPOBKY JAHHBIX HAa TPeX YPOBHsX 1m0 Bo3pacTanmio: Oxpyr, [Ipeamer, bam.
3. Ha HOBBIX JIUCcTax caesaite 2 BHIOOPKU JaHHBIX, UCIIONB3Ys CIEAYIOIINE KPUTEPUH:

3.1 BeIOpath cBeneHus 00 yueHukax CeBepo-3ananHoro okpyra (C3), coaBuIux TECT MO PyCCKOMY s3bIKy Ha 500 6ayutoB
U BBILIE;

3.2 BeIOpath cBenenus 06 yuenukax FOxuoro (FO) u FOro-Bocrounoro (FOB) okpyros, mpoXoAUBIIMX TECTHPOBAHHE MO
AHTJIMHACKOMY MJIH HEMELIKOMY SI3BIKY.

1. B a5ekTpoHHYIO TaOJIMIly 3aHECITH JAaHHBIC 0 KATOPUHHOCTH poayKkToB (BapuanT 2.x1sx). Ha ocHOBaHMM JaHHBIX,
COJIepIKaIMXCsl B 9TOH TaOJIe, OTBETHTE Ha CIIETYIOIINE BOTIPOCHL:

1.1 ckoJIbKO MPOJYKTOB B TaONHUIE COEpIKAT MEHbIIE 25 T )KUpOB U MeHblIe 25 r yriaeBogos? PacuetHyto hopmyy
3anuiuTe B ssueiky H2 tabnuisr;

1.2 xakoBa cpeJHss KaJopUIHOCTh IPOYKTOB C coepkanueM Oenko 6oubie 20 r? PacuerHyro Gopmyity 3anumure B
siyeliky H3 TabauIbl, OTBET BBIBECTH C TOUHOCTBIO [[Ba 3HAKA IIOCIIE 3aISITOM;

1.3 yemy paBHa HanOOJbILIAS KAIOPUHHOCTH MPOJIYKTOB C COAEpKaHHeM kupoB Oombie 60 r? Pacuetnyro Gpopmymy
3anumunTe B siueiiky H4 tabnuuer;

1.3 CKONBKO IIPOJYKTOB B IIPUBEJICHHOM CIIHCKE, cofeprKalx MeHee 10 r yrieBoJoB, UMEIOT KalOpUHHOCTb,
npesbiarontyto 500 Kkan? Pacuernyio popmyiny 3anummte B stueiixy HS Tabmuisl.
2. Ha HOBOM JHICTE BBIMTOJIHUTE COPTUPOBKY JAHHBIX HA TPEX YPOBHSX M0 Bo3pacTaHuio: JKupser, YriaeBosr, KanopuitHOCTS.
3. Ha HOBBIX nMCTax caenaiite 2 BBIOOPKU AaHHBIX, HCHONbB3YS CIEIYIOIMINE KPUTEPUH:

3.1 BbIOpaTh CBEJCHHUS O MPOIYKTAX, KATOPUHHOCTD KOTOphIX mpebiimaet 700 Kkai, a copep:kaHue yrieBoJ 0B PaBHO
0,0r;

3. 2 BBIOpaTh CBEICHUS O MPOJYKTAX, COACPIKAaHKUE YTIIEBOJOB B KOTOPBIX mpeBbimaet 90,0 r, a sxupsl coctapistor 0,0 .




KoHTpoJibHBIE BONPOCHI

1. Kaxue naHHbIe MOXKET COAEpKaTh siuelika paboyero jucra?

2. Tlepeuucnure AOMyCTUMBIC ONEpaH/ibl B (JOPMYIIe B SJICKTPOHHON TaOIIHIIe.

3. TIlepeunciure apuMeTHUECKUE ONIEPALIMHI U OTIEPAIIH OTHOILLIEHHUS IOIYyCTUMBIE B OPMYJIE B JJIEKTPOHHOM TabiuIe.

4. Kakoii BUI agpecalyy CleqyeT UCTIOIb30BaTh, €CIIU IPH KOMPOBAHIH (HOPMYJIIBI HEOOXOANMO, YTOOBI CCHUTKH, BXOJISIIIE
B 3Ty QOpMyJIy, OCTaBaJHCh HEU3MEHHBIMH?
B stueiike B3 conepxurcs Gpopmyia
=A2+$C$4+$B2
KakuMm 00pa3om U3MEHSTCS ONepaH bl IPU KOMTUPOBAHUU (POPMYJIBI B siueiiky D5?
IMpusenure npumep GopMyibl, coaepKaliel abCOMIOTHYIO CChIIKY.
[epeuncnute MOCIEIOBATEILHOCTD ISHCTBUI MIPH MOCTPOCHUH (OPMYJIBI B AIIEKTPOHHOM TabHIIe.
IMepeuncnute kaTeropuu GyHkuuii Tabnuuxoro npoueccopa MS Excel.
B kaxoii mociemoBaTeTbHOCTH PACIIONIAraloTCs IPU COPTUPOBKE CTPOK B CIIMCKE YHCHA, TEKCT, JaThl, IOTHYECKHE 3HAYCHHS
U IyCThIE TYCUKHU:
a. IIPU COPTUPOBKE 110 BO3PACTaHUIO?
b. Ipy COPTUPOBKE 110 YOBIBAHUIO?
10. UYro o3navaet nosiBIieHUE #H### TIpu BHIIOITHEHUH PacueToB?
11. B muanazone B1:B5 mo nmopsiaky ykasansl 3Hadenus 1, 5, 3, 4, 2. Kakoii pesynbrat nomyuurcs B siuelike Cl, ecnu B Helt

yKkazaTh GopMmyiy:

a. =MAKC(B1:B5)
b. =MAKC(BI;BS5)

12. Ha uro ccputaercs siueiika B jokymeHTe MS Excel, eciiu oHa conmeput cieayroiiee 3HaueHue [Beipyuka.xls]STaBaps!AS?
13. Ecnu sueiiky, B koTopoii ykazaHna gpopmyna, ckonupoBaTh (Ctrl+C) u BctaBuTh B Apyryto sueiiky (Ctrl+V), To BctaBuTCs

dbopMyia UK pe3yabTaT BEIMUCIEHUS HOPMYIbI?

e

XA

14. Ecnu k ;uamazoHy, cojepkaimiemy 4 cron0na, NpUMEeHUTh koMaHny CoOpTHpOBKa, MO KakoMmy CToiOmy OynmeT
OTCOPTHPOBAH JMAra3oH?

15. VYkaxure HECKOJBKO pacuiupeHuil (ailyioB, KOTOpbIE MOXHO BBIOpaTh NMPHU COXpaHEHHH JOKYMEHTOB B Excel Bepcum
2007+?

16. Yro moxxHO nocuutath npu nomoriu ¢pyakiun CYMMECII()?

17. Kaxo# onmuei crienuaibHON BCTABKM MOKHO TOPU30HTAIBHBIN AMANa30H JIaHHBIX BCTABUTh BEPTHKAJIBHO U HA000pOT?

18. Uro cumraet popmyna "=CYMM(A:A)"?

JlaGopaTopHas padora « MH(popManOHHbIE TeXHOJIOIHMH BU3YATH3ALMH CTPYKTYPUPOBAHHBIX AaHHbIX» (YK-3-31; VK-3-32;
VK-3-V1; YK-3-V2; VK-3-B1; YK-3-B2)

IIpakTH4eckoe 3aganue
3anaua 1. PenpoayKTUBHBII YPOBeHb.
B snexTpoHHy0 Tabnuily 3aHecan HHQOPMAIMIO O 3aKa3ax Ha MOCTaBKy KOMIBIOTEPHOI TeXHUKH ((aiin
Jlabopamopnas_pabomalNe3.xlsx). Ha ocHOBaHMM UCXOTHBIX JaHHBIX, IPEACTaBICHHBIX B Ta0muLe 3akaswl, TpeOyeTcs:
1. TOCTPOHTE CBOAHYIO TaONMHUIy Keapmanvhvle unocu npooagic, 0TOOPasKarONIyI0 HTOTH MPOAAXK KaXKI0T0 HANMEHOBAHHUS TOBAapOB
Ka)KJJO¥ U3 MPeCTaBICHHBIX B TaOJIHIE KaTETOPUil TOBApOB MOKBAPTAIBEHO C BO3MOYKHOCTBIO BEIOOPA rOpo/ia, B KOTOPBIH OBLT
OTIIPaBIICH 3aKa3;
2. CTeHepUpOBaTh AHATOTUYHBIE UTOTH ISl K&XKJJ0T0 rOpoJia, MPEACTAaBICHHOTO B UCXOAHON TabHIle, Ha OTASIBHBIX JIUCTaX
aKTUBHOU paboyell KHUTH;
3. OCTPOUTH CBOAHYIO TabIUIy HMmo2cu npodasic merneoddcepos, 0TOOPaKAIOLIYI0 HTOTU MIPOJAXK KaXK10ro MEHepKepa UL KaxXJI0ro
ropoJia B OT/ACILHOCTH, U HACTPOUTh ISl HEC UHTEPAKTUBHBIC (DHIBTPBI, C TOMOIIBIO KOTOPBIX MPOJIEMOHCTPUPOBATH CIICAYIOIIHE
[IOKa3aTeNH:

3.1mpomaku KOMITBIOTEPOB B MOCIIETHEM KBapTae;

3.2 mpojaaxu neyaTHbIX yCTpoucTB (puntep, MDY) u ycrpoiicts cBszu (opucHas MTC) B mepBoM MOJIYTOIAMH;
4. IOCTPOUTH CBOJHYIO AUarpammy HMmozu npooasic, 0TOOpaKarolIyl0 HTOTH PO MEYaTHBIX YCTPOHCTB U YCTPOMCTB CBA3M (IIpH
MMOCTPOCHUH CIIEYET MPEIyCMOTPETh BO3MOXKHOCTh BEIOOpA aThl 0(OPMIICHHS 3aKa3a);
5. oropMaTHPOBATh AUATPAMMY, HACTPOUB MPOU3BOJIBLHBIM 00pa3oM GopMat 06JacTH HarpaMMbl, 00JIACTH TIOCTPOCHHS
JTHarpaMMbl, CTCHOK M OCHOBAHHS THArpaMMBI, PSIIOB JaHHBIX (purypa, GpoHTaIbHBIN 3a30p, 60KOBO# 3a30p, 3h(HEKThI, 3aTHBKA U
T. 1.);
6. IOCTPOUTH CBOJHYIO UarpaMMy, OTOOPaXKarolyl0 UTOTH IIPOJaX IEeYaTHBIX YCTPOMCTB U yCTPOMCTB cBs3U B benropon u
Boponex B nepsom kBaprtaie 2023 r.

3anaua 2. PeKOHCTPYKTUBHBII YPOBEHb.

IIpumMepbl BAPHAHTOB

Bapmant 1

1. B anekTpoHHYI0 TabJHIly 3aHecHd MH(OPMALHUIO O TPy30IepeBO3KaX, COBEPLICHHBIX HEKOTOPBIM ABTOIPEANPHATHEM ¢ [/HO 9
okmsbps (daiin Bapuanm_1.xlsx). Ha ocCHOBaHMM NaHHBIX, COJACPIKAIIMXCS B MCXOJHOW TaONIHIlE, MOCTPOMTE CBOAHYIO TAOIUIly H
CBOJIHYIO JHArpaMMy, OTPaKAIOLINE CBECHHS O CYMMapHOH Macce rpy3a, JOCTaBICHHOTO B HACENICHHBIC IyHKTHI Bepesku, Bykoso,
Ocunxu 8 n 9 oxmsbps. Tlpu co3qaHUU MaKeTa CBOIHOM TaOIUIIBI TOJHKHA OBITH MPEAYCMOTPEHa BO3MOXKHOCTH BbIOOpa [lynkma
OMNpasneHus.

2. JloGaBbTe Ha3BaHuMe auarpaMmbl. OTQOpMaTHpyHTEe AWarpamMMy, HACTPOWMB IPOU3BOJBHBIM 00pa3oM QopMar obnacTu
JMarpaMMbl, 00JaCTH MOCTPOCHHS IHArPaMMbl, CTCHOK M OCHOBAHHMS JHArpaMMbl, psIOB JaHHBIX (purypa, GpoHTANBHBINA 3a30p,
6OKOBOH 3a30p, 3G GEKTHI, 3aJIMBKA U T. 1.).

Bapuanr 2




1. B anekTpoHHYIO TaOnHIly 3aHECIH JaHHbIE O TECTUPOBAaHWM Y4eHUKOB ((ain Bapuawm 2.xlsx). Ha ocHOBaHMM JaHHBIX,
COJIepIKaIIXCsl B 9TOM TaOHIe, TOCTPOMTE CBOJHYIO TaOJIHIly ¥ CBOJHYIO AWArpaMMy, OTPaskKarolle CBEICHHS O CpelHeM Oaiie
IO Iumepamype U pycckomy S3bIKy ydaluxcst 4eTbpex okpyros: Cegepnozco, Bocmounozo, FOocnozo u 3anaonoeo. Cpenuuil 6ann
B TaOJIHMIlEe TOIDKEH OTPaXKaThCsl ¢ TOYHOCTHIO — OJJMH 3HAK Tocie 3arsiToi. [Ipu co3ganum MakeTa CBOIHOW TaOJNUIBI TOJDKHA OBITH
HPeIyCMOTPEHA BO3MOXKHOCTE BBIOOpa Qamunuu yueHuxa.

2. JloGaBbTe Ha3BaHuWe auarpaMmbl. OTQOpMaTHpyHTE AuWarpaMMy, HACTPOWMB IPOU3BOJBHBIM 00pa3oM QopMar obnacTu
JIMarpaMMBbl, OOJACTH MOCTPOCHMS AUArpaMMBl, CTCHOK W OCHOBAHHUS JHarpaMMBI, psIOB JaHHBIX ((urypa, GppoHTaNBHEINA 3a30D,
060OKOBOH 3a30p, 3G GEKTHI, 3aJIMBKA U T. 1.).

KoHTpoJibHBIE BOMPOCHI
[MepeuncnuTe OCHOBHBIE DJIEMEHTHI IMarpaMMBI M IPUBEUTE X KPATKOE OTMCAHHE.
[epeuncnure craHmapTHBIE TUIIBI TMarpaMM TadnuaHoro npoueccopa MS Excel u naiite ux KpaTkoe onicaHue.
VYKaKuTe JOMYCTUMBIE BApUAHTHI Pa3MEIeHUS CBOJHOM TaOIHIBI ¥ IHATPAMMEI.
OnummnTe OCHOBHBIE BO3MOXKHOCTH IPH (YOPMATHPOBAHUU PAJIOB TPEXMEPHOM T'MCTOrPAaMMBI.
Kakoii Tun muarpamm Haubosee ynoOeH i npeAcTaBIeH!ss ”HPOPMALUK B IPOIEHTaX ?
Kakum 00pazom BO3MOKHO H3MEHUTD PACIOJI0KEHHUE JIETeH bl B TUarpaMme?
Kak nmoHumars cooOrienue # 3Hau! pu BeraucieHHH HopMyIibI?
Jlan ¢parMeHT 37eKTpOHHOHN TaOIHUIIBI B pEKUME 0TOOpaxeHUs! PopMyJ.

| A [ B | ¢ | D |
1 |=C2-1 =A1%*2 =C2+B1-2 =(B1+D2) /2

2 3 2

[Tocire BBITIONHEHWS] BBYMCICHWA TOCTPOMIIM JUarpaMMy IO 3HadeHUsM muamazona Al:D1. Vkaxwure mnomydeHHYIO
JarpaMmy:

v i i >

OtBeT 000CHYyHTE.
9. JlaH parMeHT 3JEKTPOHHOU TaOJIHUIIBI B PEXKUME OTOOpaKEHHS (bor)Myn.

Al TpPD

1 |=C2-B1 =B2-C2 =Bl+C2 =(Cl-C2)*3
2

PN R LD

3 2
[locne BbINONHEHMS BBIYMCICHUH NOCTPOWIM JHarpaMMmy MO 3HadeHusM auana3zoHa Al:D1. VYkaxurte nonyueHHYIO
JMarpaMmy:
1) 2) 4)
e

= VYo

10. OnumuTe MHCTPYMEHTHI TaOIMYHOTO IIPOIECCOpa, MO3BOJAIONINE HACTPAMBATh MHTEPAKTUBHBIE (HIIBTPHI U CBOJHOM
TaOJULIBI UM TUarPaMMBbl.

JlaGopaTopHas padora «MaTemaTH4yecKkoe MOJeTUPOBAHUE CPEACTBAMHM JIeKTPOHHBIX Tadanmy» (YK-3-31; VK-3-32;
YK-3-V1; YK-3-V2; YK-3-B1; YK-3-B2)

I[IpakTU4eckoe 3aganne

3anaua 1. PenpoayKTUBHBII YPOBEHb.

Hcnone3ys HaacTpoiiky «Ilouck perienus» Tabnuanoro npoueccopa Microsoft Excel, naiiqure sxcTpeMyM (MakCUMyM / MUHHUMYM )
3aJJaHHO B BapUaHTE 11€JICBOM (DYHKIIMU C yUETOM YKa3aHHBIX B IPE/ICTABICHHON MAaTeMaTHYECKON MOJICIN OTPaHMUYCHUH.

IIpumMepb! BAPHAHTOB

Ne BapmanTa Maremaruyeckast MOJIENb

1 L(X)=5%) + 7%, —6X3 + 9% + 8% 5 — max;
’O,Tx 1+ 0.9%y +13x3 + 2,3x4 + 1.8x5 < 50000
10,4x 1+ L1x5 — 0,5x3 + 1,3x4 — 2,8x5 232000
10,5 1+ 18%3 +0,7x4 +2x5 40000

12.2% |- 14%, — 0.8%3 + 0.9% 4 =1500Q
xjz0(j=13).




2 LiX)=x1 +4x3 +8x4 —12x 5 — min;

X1+ 9%; +2x3 —4xy =150,
(04%) +X7 —5xX3 +3xX4 +8x5 =460,
10,5%) + 10%, -8x3 + 6% 4 + 2x5 =190,
11x; — 8.5x7 +3x4 + 2x5 =210,
X ZOL_]=E|

3anaya 2. PekOHCTPYKTUBHBI YPOBEeHb.
1. PazpaboraTh MaTeMaTHYECKYIO MOJIEIb MPEACTABICHHON B BApHAHTE 33Ja4. B onncaHnu TOHKHO OBITH TPUBEACHO:
- onUcaHue NepeMeHHbIX Xi (Hanpumep, X 1— KoIM4ecTBO akuui npennpuatus A, X2 — KOIU4ecTBO aKIUi NPeANpUiTUs
burtn);
- pacuetHas Gopmyia Juis 1eTeBOl QyHKIMHK U ee onucanue (Hanpumep, Z = cl-X1+c2-X2+c3-X3 — coBOKYIHBIH 10XO0J,
MIPUHOCUMBIH MPHOOPETEHHBIMH AKIUSAMH TPEX MPEANPHSITHH);
- HaIlpaBJIeHUE ONTUMM3AIMU (HarpuMep, TpeOyeTcs HaliTu MaKCUMaIbHbIM COBOKYIHBII 0X01);
- cUCTeMa OrPaHWYCHUH U OMUCAHUE KAXKIO0TO orpaHuucHus (Harmpumep, al-X1+a2-X2+a3-X3<=1500 — pa3zmep
cBOOOJTHBIX JICHEXXHBIX cpelcTB orpannydeH 1500 pyo0.)
2. PemnTh 3aa4uy ¢ MoMOIIbI0 HAICTPOHKY «Ilouck perieHus» TadauuHoro npoueccopa Microsoft Excel.
3. MI3MeHnTH NapaMeTphl 3a7]a41 COIIACHO 3aaHUIO U HAWTH HOBOE PEILICHUE 33/1a4l, CPABHUTh 3HAUCHUS LIEJIEBBIX QYHKLIUI 1
clenaTh BbIBOJBI.

IIpumepsl BaApUaHTOB

Bapmuanr 1

1. Ha mpennpustud MMeeTcss 3 THIA B3aWMO3aMEHSEMBIX CTAHKOB M TpeOyeTcs H3rOTOBUTH 3 BUAA W3zehuid. 3BecTHO Bpems
U3rOTOBIECHUS (MHMH) KaXJIOrO M3JENHs Ha KaxkaoM oOopynoBaHMU. TpeOyeTcs ONpelenuTb: KaKoe HU3AENUE M Ha KaKOM
000py10BaHUU HEOOXOAMMO H3rOTaBINBATh, YTOObI CYMMAapHOE BPEMsl U3TOTOBJICHUS BCEX U3/IENUM ObUI0 MUHUMAIIBHO.

2. YBEIMYUTh NPOU3BOAUTENBHOCTh 3-IO CTaHKa IPU M3TOTOBJICHUHM M3fenus B B 2 nBa pasa, HalTH pelleHHE M CPaBHUTH C
IPEABLIYIUM.

CraHku
Wznenms 1 203
A 30 | 70 | 50
b 20 | 40 | 40
B 40 | 70 | 20
Bapuanr 2

1. Llex BrIycKaeT TpW BUAA U3AETUI, UCTIOIB3YS TPU BHIA 3aTpaT MPOU3BOJICTBEHHBIX pecypcoB. OnpenennTs ONTUMATbHBIN TIaH
MIPOM3BOJICTBA TPEX BUIIOB MPOIAYKIIHH, 00eCIIeYHBAIOIINA MAKCUMYM TOBApHOH MPOIYKIIHH.
2. YBenn4nTh KOJMIECTBO CHIPhS B [[Ba Pa3a, HAWTH peIIeHHEe W CPABHUTD C MPEABIIYIIIM.

Pecypert Hopmartuss! 3aTpar OO 06BeM
1 2 3 pecypcoB
O06opynoBaHue (MaIMH/9ac) 2 3 4 78
Coipbe (k) 1 4 5 85
OnextposHeprust (kBT.u) 3 4 2 81
Orrrosast 11eHa (pyo.) 8 7 6

KoHTpoJibHBIE BOMPOCHI
1. Jaiite onpenenenue noHsaTus «MaremMaTn4eckoe MOICIUPOBAHUEY.

2. [aifre onpenenenue moHATHs «MareMaTndaeckasi MOAEIbY.

3. HazoBure o0s3aTenbHbIE KOMIIOHEHTHI 3aJa4l ONTHMU3ALUHY.

4. KaxoBbl OCHOBHbIE ATallbl pelIeHUs 3a1a4 ontumu3anuu B MS Excel?

5. B 4em cMbIch ucrions3oBanust cumBoiia $ B hopmynax MS Excel?

6. B uem cocToHT OTIHMUHE pe3yNbTaTa, HOIyIeHHOTO PU BEIYMCIEHHN CYMMBI 110 YKa3aHHBIM HIDKe (hOpMyiam:
=CYMM(SIuBapb:Mapt!C5)
=CYMM(SuBaps!C5; Mapt!C5)

7. Tlouemy mpu BBOzEe opmyi B siueiiku LD u JeBbIX YacTel OrpaHUYCHUH B HUX OTOOPaKAIOTCS HYJICBbIC 3HAUCHHS?

8.  Kaxum o6pazom B MS Excel 3amaercs HanpaBnenue ontumusaiuu [[D?

9. TlosicHuTe 00IIMI TTOPSIOK PAOOTHI C OKHOM «ITOMCK perieHHsD.




10. Kaxum 006pa3oM MOXXHO U3MEHSTH, I00ABIISATh, yIAIATh OrpaHUYEHUs B OKHE «Ilouck pereHus»?

11. Kakue coobmienust Beigatorcs B MS Excel B ciywasx: ycmemrHoro perieHus: 3agadd JIII; HECOBMECTHOCTH CHCTEMBI
OrpaHUYEHH 3a7aul; HeorpaHuyeHHocty L[D?

12. OOGBSICHUTE CMBICIT TTAPAMETPOB, 33]]aBaEMBIX B OKHE «IlapaMeTpbl MOMCKA PEIICHHUSD).

JlaGopaTopHas padora «Pagora ¢ 6a30ii ganubix. 131k QBE» (OIIK-6-31; OIIK-6-32; OIIK-6-Y1; OIIK-6-Y2 OIIK-6-B1;
OIIK-6-B2)

IIpakTH4eckoe 3aganue
3anaua 1. PenpoayKkTUBHBII YPOBEHb.
1. Ha ocHOBaHUY Tpymiibl aTpuOyTOB, MIPHUBEICHHBIX B BAPHAHTE 33JaHUs, CIIPOCKTHPYITE JBE TAOIMIIBI CO CIIPABOYHOM
nHdopmanuelt 1 0JHy TaOJUILy YIETHOTO XapaKTepa, s ATOTO:
1.1lonpeaenure TUITBI 3HAUYEHHH aTPUOYTOB U UX pa3Mep;
1.2 onpenenuTe nepBUYHbBIC U BHELUIHME KIIIOYH B TaOIHIaX U HEOOXOIUMBIE CBS3H MEXY HUMHU.
2. Cozpatite ¢aitn B/I.
3. Coszpnaiite Tabmuis B/I:
3.1mpu co3MaHUH CIPABOYHBIX TAOJHI] YKOKUTE KITIOUEBBIE OIS
3.2 mpH CO3[JaHUHU YYETHON TAOJHUIIBI JUTS BHEITHUX KITIOUCH UCIIONB3YHTE CTONOIIBI MOICTAHOBOK (KO 1
XapaKTepH3YIOIIHA ero CTONOEII) U3 CIIPABOYHBIX TAOJHI], IPH STOM CIIEIyeT OTMEHHUTD OIIIHIO: «CKPBITh KITIOYEBOH
crosber» 1 BEIOpaTh OCHOBHOM CTOJIOEI TOICTAaHOBKH;
3.3 OTKOPPEKTUPYHTE, IPH HEOOXOJUMOCTH, CXEMY JAHHBIX CO CBS3SAMH MEXKTY TaOJIUIIaMH.
4. Buecure nansble B Tabnuis! (He MeHee 10 kopTekeil B kax 101 Tabnuue) u yoeaurech, 4To cucTeMa MoAep KK HEeJTOCTHOCTH
Bl ¢dyHKIMOHUpYET.
5. Wcnone3ys 361K 3arpocoB QBE, BBINOMHUTE 3alpOCH! COINIACHO BapUAHTY 3aJaHusl.
6. Co3paiite 2 npocTtbie (GOPMBI TS KaXKI0W CIIPABOYHOM TAOJIMIIBI U BHITIOJIHUTE CIICAYIONINE ACHCTBUS:
6.1BbInonanTe KOppekimto Gopm mpu nomourd KoHcTpyKkTOopa;
6.2 IIpocmoTpuTe co3nanHbie (HOPMBI 110 3aMUCSM;
6.3 BBenuTe HOBBIC 3aMCH B TaOIHIIBI Yyepe3 (OPMBI COTIIACHO 3a/IaHHIO;
6.4 BHecurte u3MeHeHHst B TaOIUIBI Yepe3 (popMBbI COTIACHO 3aJaHHUIO;
6.5 OrcoprupyiiTe 3anucu B TaOIUIAX COTVIACHO 3a/laHHUIO;
6.6 CoznaiiTe 1 IpUMEHUTE (PUIIBTP COTIIACHO 3aJIaHHIO;
6.7 Uzmenure npocthie GOpMBI Ha JICHTOYHBIE X IPOCMOTPHUTE HUX I10 3aITUCSM.
7. Co3naiiTe CBOAHBIN OTYET, B KOTOPHIH TOJDKHBI BOMTH BCE OIS 32 HCKITFOUYEHNEM OHMHAKOBBIX MOJISH:
7.1TIpemycMOTpHTE B OTYETE TEKYIIUE UTOTH MO KAKOH-THO0 arperaTHoi (hyHKIINH;
7.2 TIpocMOTpUTE OTYET M, €CIIM HEOOXOIUMO, OTPEIaKTHPOBATh ero B pexuMe KoHcTpykTopa.

IIpumMepb! BAPHAHTOB

Ne BapuanTa ATpuOyTHI TaOIHII U 3aIaHHS

1 Tabaunp!

1. Kox_corpyanuka, ®UO, NomxHocTs, Oxnan, Jlom_anpec

2. Kon_toBapa, HaumenoBanue ToBapa

3. Kox_cotpynuuka, Kox_tosapa, llena npuxonnas, I[Ipuxon, Jlata nocTymieHus
3anpocsr:

1. YaamuTs 3 6a3pl JaHHBIX HHGOPMAIIHIO 110 3aJaHHOMY HAaHMEHOBAHHUIO TOBAapA.

2. YBenn4uuTh B /IBa pa3a OKJIAJ COTPYIHUKAM C 33JaHHOHN TOIDKHOCTHIO.

3. Co3naTe HOBYIO TaONMIly IaHHBIX, B KOTOPYIO 3aHECTH HAMMEHOBAaHHS TOBApOB M HX
LI€HBI, ITPEBBILIAIOIIUE 3aJaHHOE 3HAUECHUE.

4. BpIOpaTh KO/Ib 1 HANMEHOBAHHS TOBAPOB C KOJaMu OT 3 Ji0 7.

5. BeiOpaTh Bce CBEIeHHsI O COTPYIHUKAX, IPOKHUBAIOUIMX B YKa3aHHOM MHUKpOpaioHe.
6. Br1OpaTh KOIbl, HA3BaHUS U LIEHBI TOBAPOB, IIOCTYIHMBIINX B 33JAHHOM MeECSIIE.

7. OnpenenuTh KOJIUYECTBO TOBAPOB, C IICHOM, HE NMPEBBILIAIONICH 3aJaHHOE 3HAUYECHHE.
Dopmer

1. Bximtounts B B/l nH(pOpManuio o HOBOM COTPYIHUKE.

2. Ismennts B B/] xonmudecTBo mocTyIIeHHs ToBapa ISl 3aJJaHHOTO KO/Ia TOBapa.

3. IlpocMOTpeTh TaONIUIIBI TTOCIIE U3MEHEHUH.

4. OTCOpTUPOBATH 3AIKCH 10 PaAMUIIUAM COTPYIHHUKOB.

5. OtrdunbTpoBaTh JaHHBIE, TIOKA3aB TOJLKO COTPYIHUKOB C BEIOPAHHBIM OKJIAJ0M.
OTueTsr

BrutoynTh B OTYET TEKYUIME UTOTH 0 KOJMYECTBY NMOCTYIUBIIETO TOBapa.

2 TaGnuis!

1. Kox_corpyaunuka, ®UO, HomxHocTh, Oxnan, Ctax,

2. Kon_toBapa, HammeHnoBanue ToBapa,

3. Kon_corpyannuka, Kon_toBapa, Ilena_ormycknas, Pacxon, Jlata_ormycka

3anpocsr:

1. Ynanute u3 6a3bl TaHHBIX HH()OPMAIHIO MO 33JaHHOMY HAaHMEHOBAaHUIO TOBapa.

2. YBennuuTh B /IBa pa3a OKJIAJ COTPYIHUKAM C 33JaHHOH TOJDKHOCTHIO.

3. Co3nare HOBYIO TaOJIMIYy JaHHBIX, B KOTOPYIO 3aHECTH HAMMEHOBAaHHs TOBApOB U UX
LICHBI, IPEBBINIAIOIINE 33JaHHOE 3HAYCHHUE.




4. BeIOpath KO/Ibl 1 HAUMEHOBaHMS TOBApOB ¢ KogaMu oT 5 1o 10.

5. BeIOpaTh Bce CBEICHHS O COTPYIHUKAX, MIMEIOIIUX CTaX paboThl 6ojee 10 ner.

6. Br1OpaTh KOIbl, Ha3BaHUs U LIEHBI TOBAPOB, OTIIYIIIEHHBIX B 33laHHOM MECsILIE.

7. OnpeenuTh KOJINIECTBO HANMEHOBAaHUH TOBApPOB, C IIEHOH, HE MPEBBIMIAIONICH 3aJaHHOE
3HauCHHUE.

Dopmer

1. Bxmouuts B BJ] nHbOpMAanuio o HOBOM TOBape.

2. Ismennts B B/] xonmmdecTBo OTITyIIeHHOTO TOBapa /sl 33JaHHOTO KOJ/1a TOBapa.

3. IIpocMOTpeTh TaONIUIIBI TOCIIE U3MEHEHUH.

4. OTcopTUpOBaTh 3aIHCH 10 BO3PACTAHUIO CTaXKa COTPYIHHUKOB.

5. OrdunbTpoBaTh JaHHbIE, I0KAa3aB TOJIBKO COTPYAHUKOB C BBIOPAHHOH JOIKHOCTBIO.
Otuets!

BKIIIOUNTH B OTYET TEKYIIUE UTOTH 10 KOJIMYECTBY IIOCTYNHUBIIETO TOBApa.

3anaya 2. PekOHCTPYKTUBHBIN YPOBEeHb.
1. Ucnonb3ys s3b1k 3anpocoB QBE, BbINONHUTE 3alIpOCh COITIACHO BapUaHTY 3a/laHMUs.
2. Co3pnaiite 2 cocTaBHbIe (POPMBI: IOJUUHEHHYIO U CBSI3aHHYIO, B KOTOPBIE JOJDKHBI BOWTH BCE MO 32 UCKIIOUEHUEM OJJMHAKOBBIX
nosieil. B pexxume KoHCTpykTOpa OTpenakTupyiTe OJHY M3 COCTaBHBIX (OpPM M 100aBbTE B HEE BBIYUCIIAEMOE IOJIE COINIACHO
3aganuto. Oropmarupyiire GopMy MPOU3BOILHBIM 00pa3OM.
3. BHecTu u3MeHeHUs B MaKeT OTYeTa!

3.1J106aBHTh B OTYET BBIYKMCIIAEMOE IT0JIE€ COIIACHO 3aJaHHIO;

3.2 JIo6aBUTh PUCYHOK B BEPXHUH KOJOHTUTYI U IpUMEUaHHE C AATOI co3qaHus oT4eTa U haMUINeH UCIIOTHUTENS.

I[pumepbl BapUaHTOB

Ne BapmanTa Samganus

1 3anpocsr:

1. Onpenenurs ®HO U AOKHOCTH COTPYIHUKA C HAMOOIBIINM OKJIA/IOM.

2. OnpeenuTh HA3BaHHE TOBApa M €T0 IEHY, SBISIONIYIOCS MUHIMAIIFHOM 32 BECh MTEPHO.
3. Onpenenuth 0OUIYI0 CTOMMOCTD TOBApOB, OIIPHUXOJOBaHHBIX B 331aHHOM MECSIIE.

4. Ompenenuts oO0IIee KOMMYECTBO IOCTYINHMBIIMX TOBAapOB B pas3pe3e TOBapOB U
COTPY/IHUKOB.

5. OmpemenuTs OOIIYI0 CTOMMOCTH TOCTYIHUBIIMX TOBAapoOB B pa3pe3e TOBAPOB H
COTPY/HHUKOB.

Dopmer

Brutounts B cocTaBHYIO (hopMy BBIUHCIISIEMOE MOJ€, MOKa3bIBaIOIIEe CTOMMOCTH TOBapa
(Hena_npuxoomnas - I[Ipuxoo).

OtueTsl

Brmrounte B OTYET  BBIUHMCIIEMOE II0OJie, IIOKA3hIBAlOIlee CTOMMOCTH  TOBapa
(Hena_npuxoomnas -Ilpuxoo).

2 3arnpocsl:

1. Onpenenmuts @O 1 JOMKHOCTH COTPYIHUKA C HANMEHBIITNM OKIIAJI0M.

2. OnpeenuTh HA3BaHHUE TOBAPA M €T0 EHY, SBISIONIYIOCS MAaKCHMAIBHOHN 32 BECH MIEPUO/I.
3. OnpenenuTh O0IIYI0 CTOUMOCTD TOBAPOB, OTITYIICHHBIX B 33JAHHOM MECSIIIC.

4. Ompenenuth o00IIee KOJUYECTBO OTIYLIEHHBIX TOBAPOB B pa3pe3e TOBapOB U
COTPY/IHUKOB.

5. Ompenenutp OOLIYIH0 CTOMMOCTb OTIIYIIEHHBIX TOBapOB B pa3pe3e TOBAPOB H
COTPY/IHUKOB.

Dopmbl

Brutounts B cocTaBHYIO (DOpMY BBIYHCIIIEMOE IOJIE, MOKa3bIBAIOIIee CTOMMOCTH TOBapa
(Hena_omnyckuas - Pacxoo0).

OTueTsr

Brurounte B OTYET  BBIYMCIIIEMOE TIOJIe, IIOKa3bIBAIOIIEE CTOMMOCTh  TOBapa
(lena_omnyckuas - Pacxo0).

3arpocsl:

1. Ompenenute ®DUO 3aka3umka W ero TenedoH, KOTOPBIH 3aKa3zal HaWMCHBIIEE
KOJIMYECTBO TOBapa.

2. OnpeenuTh HA3BaHHUE TOBAPa M €TO LEHY, SBISIONIYIOCS MaKCHUMaIbHOM.

3. Onpenenuth 00LIYI0 CTOMMOCTD TOBAPOB, 3aKa3aHHBIX B 3aJJaHHOM MecslIE.

4. Onpenenuts 001ee KOJINYECTBO 3aKa3aHHBIX TOBAPOB B pa3pe3e TOBAPOB U PUPM.

5. OnpenenuTh 00UIYI0 CTOMMOCTD 3aKa3aHHBIX TOBAPOB B pa3pe3e TOBApOB U PUPM.

Dopmer

Brutounts B COCTaBHYIO ()OpMY BBIYHCIISIEMOE II0JIE, MOKa3bIBAIOIIEe CTOMMOCTH 3aKa3a
(Hena -Konuuecmeo_3axasa) - (Lena - Konuuecmeo _3axaza) - Ckuoka.

OT4eTh

Brto4nTh B OTYET BBIUUCIISIEMOE T10JI€, TOKa3bIBAIOIIEE CTOMMOCTH 3aKa3a

(Hena Konuuecmeo_3axaza) — (Lena- Konuuecmeso 3axasza)  Ckuoka.

KoHTpoJibHBIE BOMPOCHI
1. TIpuBenure npuMepsl HECKOJIBKUX MOJIENICH TaHHBIX U JaWTe UX KPaTKOe ONKMCaHKE.




B yem 0cHOBHBIE IPEUMYILIECTBA U HEJJOCTATKU PEIALIMOHHON MOJEIH JaHHBIX?

OnuImMTe OCHOBHBIC BU/IbI MEKTAOMMYHBIX CBS3€H B pensunonHoi bJI.

JlaliTe onpeneneHnii NOHATUIN «IIEPBUYHBIA KIIIOY» U «BHEIIHUH Kimou». [IpuBenure npumep.

Uro mopa3zymeBaeTcs Mol 1eJI0CTHOCThIO JaHHBIX (CTPYKTYPHOH, CCHUIOUHOMN)?

[epeuncnure nomycTUMbIE CBOMCTBA mouieil Tadnui 6a3bl naHHbIX (Ha npuMepe CYBJl Microsoft Access)).

Iepeuncnure 6a3zoBbie TUIBI JaHHBIX (Ha npuMepe CYBJ] Microsoft Access).

[TpuBeauTe KpaTKOE ONMMUCaHUE OCHOBHBIX 00BEKTOB 0a3bl aHHBIX (Ha nmpumepe CYBJ] Microsoft Access).

Kakoe BiusiHEE Ha QJITOPUTM yaaieHus 3anuceit u3 Tabnui b/ okaspIBaeT Omius «KackagHoe YAaJCHUE CBI3aHHBIX

oJIei» ?

Kakoe BrusiHEE Ha aJITOPUTM OOHOBIICHHS 3anuceil B Tabnunax b/l okaspiBaeT omniys «KackagHoe OOHOBIICHHE CBSI3aHHBIX

oJiei» ?

11. TIpuBeneTe mpuMep OTHOIICHUS, HE KIIFOUEBOH aTpUOYT KOTOPOTO HAXOIUTCS B YACTHYHOHN (DYHKIIMOHATIBHOM
3aBHCUMOCTH OT IEPBUYHOIO KJIIOYa.

12. TIpuBeneTe mpuMep OTHOIICHUS, HE KITFOUEBOM aTpUOYT KOTOPOTO HAXOAUTCS B TPAH3UTUBHOW 3aBUCHMOCTH OT
MEPBUYHOTO KIIOYa.

13. Kakum TpeOOBaHMSIM JOJDKHBI YIOBIECTBOPITH OTHOIICHUS, Haxoasimuecs B 1 HopmanbHoit popme (1 HD), 2 HO u 3HD?
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JladopaTopHnasi padota «Padorta ¢ 6a3o0ii mannbix. 31k SQL» (OIIK-6-31; OIIK-6-32; OIIK-6-Y1; OIIK-6-Y2; OIIK-6-B1;
OI1K-6-B2)

IIpakTH4eckoe 3aganue
3anaua 1. PenpoayKTUBHBI YPOBEHb.
1. Co3paiiTe yka3aHHYIO B BapUaHTE TaOJIHUILy U 3aMOJIHUTE €€ UCXOIHBIMH JAaHHBIMU (HE MEHEe 5 KOpTexei).
2. Co3zpaiiTe yka3aHHbIE B BapuaHTe 3a/1aHus 3arpocsl SQL:
2.14 3anpoca Ha U3MEHEHHUE TAHHBIX (00aBICHUE, yaleHue, 0OHOBJICHHUE, CO3IaHHe Ta0uI);
2.2 5 3anpocoB Ha BEIOOPKY JJAaHHBIX, COOTBETCTBYIOIIUX 3aJAHHBIM KPHUTEPHUSIM.

IIpumMepb! BAPHAHTOB

Ne BapuaHTa 3amanus

1 JlanHble 0 Hamuuuu OMJIETOB B Kacce /[ BOK3aja: HOMEp I0€3/a; BHUI I0€3/1a; CTAHLUS
OTHPAaBIICHU; CTAHINS HA3HAYCHUS; BpPeMsI OTIPABIICHHUS; KOJIMUECTBO MECT.

3anpockl Ha H3MEHEHHE JTAaHHBIX

1) Vimanmute u3 pacnucaHus HHPOPMALHUIO O JAHHOM IOE3E, CICAYIOUIEM 0 TaHHOM
CTaHLIUH.

2) V3meHUTH AN JAHHOTO IMO€3/1a, CIIEAYIOIIEro IO JAHHOMY HAIIPaBICHUIO, BpEMS
OTITIPaBJICHUSI.

3) W3MeHuTh UIsI JAHHOTO TOE€371a, OTHPABIIONIETOCS C JAHHOW CTAHIMW, KOJIUYECTBO
CBOOO/THBIX MECT.

4) Co3pmate HOBYHO TaOnuIly, KOTOpas OyAeT COJep)KaTh BCE CTAHIUU OTIPABICHUS H
HOMepa I0€3/10B, CICAYIOIIHX 10 AaHHOTO Topoa.

3anpockl Ha BEIOOPKY TaHHBIX:

1) BpiOpare cTaHIMM OTHpPAaBICHUS M HA3HAYEHHs, a TAKXKE BpPEMsS OTIPABICHHS 10
TpeOyeMOMy HOMEpY Ioe3/a.

2) BeiOpaTh Kou4ecTBO CBOOOTHBIX MECT M HOMEpA MOE3/I0B 10 TpeOyeMol CTaHIIHH.

3) BeiOpaTh HOMeEpa MOE3/I0B, CIEAYIOIIUX J0 JAHHOW CTAHIMH, KOJMYECTBO CBOOOTHBIX
MECT Ha KOTOPBIC IPEBBIIIACT 33JaHHOE 3HAaUCHHUE.

4) BroiOpare BpeMs OTHOpaBlCHHS, HOMepa TIO€3[0B, Cleaylmux B MOCKBY,
Canxr-IlerepOypr u Boponex.

5) BoiOpath HOMepa W BHIBI TI0€30B, CICAYIOMIMX M0 JaHHOMY MapIIpyTy H
OTIPABJISIFOIIUXCS B YKa3aHHBIH MPOMEXYTOK BPEMEHH.

2 Karanor xuur B 6ubnuorexe: mmepp kuury; @O aBropa; Ha3BaHUE KHUTH;, HOMEp HiKada;
HOMep CTeJIaxa.

3anpockl Ha H3MEHEHHE JTaHHBIX

1) Yoamute n3 6a3pl JaHHBIX BCIO HH(OPMALMIO O KHUTAX JAHHOTO aBTOPA, XPAHSIIIUXCS B
JTAHHOM IKady.

2) NU3menuts HOMEp 1ikada, Ky1a MepeHecii KHUTH JAHHOTO aBTOPa.

3) Io cBeneHuUsIM, MOTYYSHHBIM U3 KaTaJora, U3MEHHUTH (P KHATH JaHHOTO aBTOpa.

4) Co3nath HOBYIO TaOJHIly, B KOTOPYIO 3aHECTH IIU(PHI U HAMMCHOBAHHS KHUT JTAHHOTO
aBTOpA.

3anpockl Ha BEIOOPKY TaHHBIX:

1) BeiOpaTh Bce cBeieHUs1 0 KHUTe 110 TpedyeMoMy mugpy.

2) BeiOpaTh Bce Ha3BaHUs KHUT TPpeOyeMOro aBTopa, XpaHsiuecs B mkady 5.

3) BoiOpaTh HaMMEHOBAHUS KHUT 3 yKa3aHHBIX aBTOPOB.

4) BeiOpaTh HANMEHOBAHHUS M ABTOPOB KHUT, YbH (paMuiiny HaunHatoTes Ha "C".

5) BeiOpaThb mudpsl KHUT, XpaHamuxcs B mkagax ¢ 1o 10.

3anaya 2. PekOHCTPYKTUBHBI YPOBeHb.
Bri0epute ykazaHHYIO B BApHaHTE WHPOPMAIIUIO, UCTIONB3Ysl arperatHbie PyHKIMH U MOI3anpockl B 3ampocax SQL.




IIpuMepbl BAPpHAHTOB
Ne BapmanTa Samganus

1 1) OnpenenuTs KOIMIECTBO TTOE3/I0B, CIASTYIOMIHNX 10 JaHHOW CTaHITHH.

2) Omnpenenutrs HOMEp I0€374a, CIEAYIOMIEro 10 MAAaHHOM CTaHUUMM C HauOOJIbLIMM
KOJIMYECTBOM CBOOOJHBIX MECT.

3) Ompenenutb HOMEp I0€3/1a, CIEAYIOIIEro J0 JAHHOH CTaHIMH C HauMEHBIIUM
KOJIMYECTBOM CBOOOHBIX MECT.

4) Onpenenuts 00IIEe KOJIMYECTBO CBOOOJHBIX MECT Ha T0€37a, CIEIyIONHe 10 JAaHHON
CTaHIIWH.

5) BriOpars HOMEpa [O€3/10B, CTAHIMY OTIPABICHUS U Ha3HAUEHHUS, CICIYIOIUX [0 TOH e
CTaHIIMM, YTO M YKA3aHHBIA MMOE3I.

2 1) OnpenenuTh KOJIMYECTBO KHUT JaHHOTO aBTOpa, XPAHSIIUXCS B JAHHOM IKady.

2) OmpenenuThb MUPPBI KHUT, XPAHIIIUXCSA HA CAMOM HU3KOM CTeJUIaXKe JaHHOTO IIKada.

3) Onpenenuts muU(pb KHAT, XPaHAIIUXCS HA CAMOM BBICOKOM CTEJUIAXE JAHHOTO HKada.
4) OnpenenuTh KOJIMYECTBO MIKA(OB C JAHHBIM KOJIMYECTBOM CTEIIAXKEH.

5) BbiOparh Ha3BaHHS KHUT, WX aBTOPOB M HOMepa IIKa(oB, KOTOpBIC JIEKAT B TOM IKE
mKkady, YTO ¥ KHUTH YKa3aHHOTO aBTOpa.

KoHTpo/ibHBIE BONIPOCHI
1. U3 kakux moaMHOkecTB cocTout SQL?
2. Kakoii oneparop ucnosnb3yercs Ui ylalleHus: cTpoku B Tabnuie? IIpuBeauTe npuMep oneparopa, pealn3yonero
yIAJIICHHE CTPOKH.
3. Kakoii onepaTop ucHonb3yercs s BBIOOPKU JaHHBIX U3 Tabnuubl? [IpuBeaure npumep oneparopa, peaaus3yrouero
BBIOOPKY JAHHBIX U3 TAOJHIIBI.
4. Kakoii onepaTop UCIIONb3YeTCsl Ul OOHOBJIEHMS JaHHBIX B Tabauue? [Ipuseaure npumep oneparopa, peaausyrouero
OOHOBJIEHHE JAHHBIX B TaOIUIIE.
B yem pasznuna mexxay tTunom aanHsix CHAR u VARCHAR B SQL?
Uro Takoe nepBuuHbIN Koy (Primary key)?
7. Kaxkue orpanuuenus (Constraints) JOIIyCTUMO HUCIIOJIBb30BaTh IIPH CO3JaHUK HOBOH Tabnulbl B 6a3e qanHbIx? [Ipusenure
HECKOJIBKO TIPAMEPOB.
8. Uro takoe BHemHui kiou (Foreign key)?
9. Cosnanarot s 3HaueHuss NULL co 3HaueHUsIMU HyJIs WK TipoGerna?
10. Yro takoe moxzanpoc B SQL? [IpuBennte mprumep 3ampoca, BKIIOYAOMIETO MO13ampoc.
11. IlpuBenuTte mpuMmep 3ampoca, IO3BOJSIONIETO OMPEIETATD:
a. KOJIMYECTBO 3amuceil B TabiuIe;
b. KOJIMYECTBO 3alUCEH, yJOBIETBOPSAIOIIUX 3aJaHHOMY KPUTEPHUIO;
C. KOJHMYECTBO 3alucei, B Kaxa0# rpymme (mpu ucrnoss3oBanuu Gpazsl GROUP BY B onepatope SELECT).

oW

JladopaTopnasi padota «IIporpammupoBanue pa3BeTBJSIIOIIUXCSA BRIYHCIUTENbHBIX NpoueccoB» (OITK-6-33; OITK-6-34;
OI1K-6-Y3; OIIK-6-Y4; OIIK-6-B3; OIIK-6-B4)

IIpakTH4eckoe 3aganue

3anaua 1. PenpoayKTUBHBII YPOBEHb.

Hamucartps nporpammMy, KoTopast 10 BBeIEHHOMY 3HAUEHHIO apryMeHTa BBIYHCIIAET 3HaUeHHe (yHKIUH, 3aJJaHHOI B Bujae rpaduka,
IIPE/ICTABIECHHOrO B BApUAHTE 3aJaHUsL.

I[pumepnl BapuaHTOB
Bapmant 1

3anaua 2. PeKOHCTPYKTUBHBII YPOBEHb.

Hanwucats nporpammy, KOTopasi OnpeAessieT, MonagaeT JId TOYKa ¢ 3aJaHHBIMUA KOOPIUHATAMH B 3aITPUXOBAHHYIO 001acTh. TOUKH
Ha IpaHuIle IprHAIeKaT obnmactu. HeoOxomuMele mapaMeTphl HONyIUTh H3 PUCYHKA. Pe3ynbpTaT paboThl MporpaMMBbl BHIBECTH B
BUJIE TEKCTOBOI0 coo0meHus: «Touka nonajgaeT / He MOMaAaeT B 3alaHHYI0 00JIacTby.




I[Ipumepbl BapuaHTOB
Bapmant 1

Bapuanr 2

4

KOHTpOJILHbIe BOIIPOCHI

1. Tlepeuncnure 6a30BbIC AITOPUTMUYCCKUE CTPYKTYPHI.

2. TlpuBenute KpaTkoe OnMUcaHue 0A30BBIX MHCTPYMEHTOB CUCTEMBI IIPOTPAMMHUPOBAHUSI.

3. Tlepeunciure 6a3oBbie omnepanuu s3bika Python ¢ ykazaHueM ux mpuopuTeTa.

4. TlpuBenute KpaTKoe ONMCAHHE THIIOB JIaHHBIX s3bIka Python.

5. TlpuBeauTe CHHTAKCHC W OIMIIMTE aJrOPUTM PabOThl YCIOBHOTO omeparopa ssbika Python. IlpuBenure mnpumeps
UCIIOIb30BaHUS Pa3IMYHbIX (OpM JaHHOTO oneparopa (1oJIHasl, HEMOJHAs, KacKa(Has).

6. Kakue Tunbl KOHCTAHT cyniecTBYIOT B Python. [TpuBecTr mpuMepsl KOHCTAHT Pa3HBIX THIIOB.

7. K kakoMy THILy OTHOCSTCSI KOHCTaHTHI /92345, 0x56, 0xCB, 016, 0.7865, .0045, “one”, 5, 5.7

8. Uewm OoTnHMYArOTCS THITBI JaHHBIX int U long?

9. Kakue onepanuu Ha3bIBaroTCsa yHapHbIMU? [IprBECTH IpUMEpEHI.

10. Kakue oneparuu Ha3bIiBatoTCss OMHApHBIMU? [IpHBECTH TPUMEPHI.
11. VI3yunTe MyHKTHI NIPUBEICHHOTO HU)KE CIMCKA U BBIICHUTE, YTO 03HAYAIOT J[BA YHUCIIA, 3AIIUCAHHBIE TIOCIIE ABOSTOUHS Tepe
OykBoii £. [IpuBeauTe pe3yabTaThl KaXIOTO MMyHKTa st X = 16/7 (C ykazaHHEM KOJIMYeCTBa BBEIBOJMMBIX MTPOOEIIOB).

a) print("x={:10.3f}".format(x))
b) print("x={:8.2f}" format(x))
¢) print("x={:2.2f}" format(x))
d) print("x={:0.2f}" format(x))
e) print("x={:0.1f}" format(x))

12. Yxaxute pe3ynbTaT paboThl CICAYIOIIETO Koaa

print("1", end="")
print("23", end="")
print (" 456")

IlosicauTe oTBET.

13. [IpuBeaHUTE HECKOJIBKO MPUMEPOB JIOMYCTUMBIX U HEAOMYCTHUMBIX HACHTU(DHUKATOPOB. [TosICHUTE OTBET.

14. B kakoM M3 A3BIKOB [TPOrPAMMHUPOBAHMUS TAMSATH LIS IEPEMEHHOM BbIensieTcs aBTomarndecku: [lackans, C, Python, Java.
15. Kakum obpazom tpancistop Python onpenenser tun nepeMeHHO#?

16. Ykaxwure pe3yabTar paboThl CIEIYIOUIEro KO, €CJIM, HapUMep, I10JIb30BaTellb BBeACT 3HaueHus 12 u 34

numl = input()
num2 = input()
summa = numl + numZ2

print (summa)

IlosicauTte oTBET.

17. Kak opraHn3oBath BBOJI HECKOJILKUX 3HA4YEHUI B 0JTHOH cTpoke. [IpuBeaure npumep.

18. B xakoMm mopsiiKe BBIIOTHSIOTCS OIIEPAIAN, €CITA OHA UMEIOT OJMHAKOBBIN PUOPUTET?

19. BeruucnuTe 3Ha4eHUE LETOUUCICHHON IEpEMEHHON ¢ npu a =26 u b = 6. [losicHuTe OTBET.

a) c=a%b+b
b c=al//b+ta
¢
b=a//b
c=al/b
d)

b=a/b+b




c=a%b+ta

e
b=a%b+4
c=a%b+1
/J
b=a//b

c=a%(b+l)
20. Yro BbIBEAET 3Ta nporpamMma npu x =—3? x = 07 x = 123? IloscHuTe OTBET.

if x >= 0:
if x > 0: print (1)
else: print (0)
else:
print(-1)

21. Onpenenure NOPsIOK ONEPaALUi IPU ONPEEICHUHN UICTUHHOCTU YCIIOBUSL:

not (a > 10) or not (a < 10) and (a < b)
Onpeaenure, ICTUHHHO WIH JIOKHO 3TO BhlpakeHus npu a = 5, b = 10. [osicaure oTBeT.

JlaGopaTopHas padora «IIporpaMMupoBaHHe HUKJIHYECKHX BLIYUCIUTEIbHBIX poueccoBy» (OITK-6-33; OITK-6-34;
OIIK-6-Y3; OIIK-6-Y4; OIIK-6-B3; OIIK-6-B4)

IIpakTHYeckoe 3aganne

3anaua 1.1. PenpoayKTHBHBII ypOBeHb.

BbIuucnuTh ¥ BEIBECTH Ha OKpaH B BUJIE TaONUIIBI 3HAUYCHHST QYHKINH, 3aJaHHON TpadIecKu (cM. 6apuanmol 3a0aHuil
1abopamopuotl pabomer Ne 1), Ha nHTEpBatie oT Xstart 1o Xstop ¢ marom Xstep. HTepBan u mar 3a1ate TaKUM 00pa3oM, 4TOOBI
MIPOBEPUTH BCE BETBU NMPOTrpaMMbl. TabHIly CHAaOAUTh 3ar0JIOBKOM U LIAIIKOH.

IIpumepbl BApHAHTOB
Bapmuanr 1

3anaua 1.2. PenpoayKTUBHbBII YPOBEHb.

3ajana Tocne0BaTenbHOCTh { }%2q . TpebyeTcss BBIYHCIUTH TAKOM UEH MOCIEN0BATENHLHOCTH aj, Ui KOTOPOTO BBIMOIHSIETCS
yenoeue | — _4|< , rme =0.0001. B kauectBe pesyibTara Ha SKpaH CIEAyeT BBLIBECTH HOMEP TpeOYeMOro dieHa
HOCIIEIOBATEIBHOCTH, €r0 3HAYCHHE, a TAK)KE 3HAUCHHE NPEABIAYIIEro YWICHa IIOCIeI0BaTeIbHOCTH.

I[pumepbl BapUaHTOB

Ne BapmanTa 3amanus

a. =1/(i> +2i+10)

a, =1/(i’ +3i+2)

3anaua 2. PeKOHCTPYKTUBHBII YPOBEHb.
Pazpaboraiite u npeacraBbTe B BUjIE OJOK-CXEMbI M KOJa IpOorpaMMbl Ha sizbike Python anroputm perienus 3agauu, yka3aHHOI B
BapUaHTe 3aaHus.

IIpumepbl BApHAHTOB

Ne BapmanTa 3amanus
1 Cpenu menbIX YWcell, MPUHAIJISKAIINX YACIOBOMY OTpe3Ky [264871; 322989], naiigure umcia, KOTOpBIE
MIPEACTABIAIOT COOO0M MPOU3BEICHNE IBYX PA3NMYHBIX NMPOCTHIX AENUTeNeH, 3aKkaHIYMBAIOIIUXCS Ha OJHY U




TY K€ I_[I/I(bpy 3amuIIMTe B OTBETE KOJUYCCTBO TAKUX YHCET U UX cpeanee apI/I(i)MeTI/I‘ICCKOG.

2 Cpenu LenbIX Yuces, MPUHAAJICKAIINX YUCIOBOMY OTpe3ky [1686; 13276], Haiigure uncna, Bce HUGPHI
KOTOpBIX HeueTHble. OTBeTOM OyneT cymMMma Hudp HalAeHHBIX YUCEL.

KoHTpoJibHBIE BOMPOCHI
1. TlpuBemuTe CUHTAKCHC W OIUIIWTE aITOPUTM padOThl IMKIA C mpexyciioBueM si3bika Python. IIpuBeaure mnpumeps
WCTIONB30BAHMUS Pa3IMYHbIX MOIU(UKaNil TAHHOTO orepaTopa.
2. TlpuBemuTe CHHTAaKCHUC W ONMIIUTE aJrOpuUTM pabOTHl IMKIAa C mHapameTrpoM s3bika Python. IlpuBenure npumeps
WCTIOJIb30BaHMS PA3IMUHBIX MOIU(PHUKALNN TaHHOTO OIlepaTopa.

3. Ilepeuuciute omnepaTtopsl NPEPHIBAHUS LUKINYECKUX BBIUYUCIMTEIBHBIX IPOLECCOB, OMMUIIUTE AITOPUTM HX pPabOTHL
ITpuBenure npuMeps.
4. B xaxoM ciyyae IporpaMma, Coaep Kalias UKJI ¢ IPeyClIOBUEM, MOXKET 3aLIUKIUThCA?
5. B kakoM citydae LUKII C IIPeAyCIOBUEM HE BBINOJIHAETCS HU pasy?
6. B kakux ciygasx UK ¢ TapaMeTPOM He BEHITIOTHIETCS HU pazy?
7. BepHo 11, uTO 000 LUK C TApaMETPOM MOXKHO 3aMEHUTH IIUKJIOM ¢ yciaoBueM? BepHo u oOpaTHoe yTBepkaeHHE?
8. B kxakowm ciygae MOXXHO 3aMEHUTH IUKJI C TIPEAYCIOBUEM Ha IHKII C TTapaMeTpom?
9. 3HaucHus NepeMeHHbIX a U b paBHbl a = 4 u b = 6. Onpenenute, CKOJIBKO Pa3 BBHITOJHUTCS LUK, U YeMy OyIyT paBHBI
3HAYEHHS STHX IIEPEMEHHBIX ITOCIIE €TO 3aBEPIICHHS:
a. whilea<b:ra+=1
b. whilea<b:a+=b

c. Wwhilea>b:a=a+1
d. whilea<b:b=a-b
e. whilea<b:b=a-b

10. 3HaueHue nepeMeHHOH a paBHO 1. Ompenenure, CKOJIBKO Pa3 BBITOIHUTCS LUKI U uyeMy OylIeT paBHO 3HAau€HHE 3TOH
HEePEMEHHOM MOCIIE ero 3aBePIICHHS:
foriinrange(3): a +=1

a

b. foriinrange(3,0):a +=1
c. foriinrange(l,3,-1):a+=i
d. foriinrange(3,0,-1):a +=1i

11. Yro Oyzer BBIBEJICHO Ha SKPaH B pe3yJbTaTe pabOTHI CICIYIOMIETO IIHKIIA?

a.
k=1
foriinrange(l,6): print(itk, end="")
b.
k=1
foriinrange(1,6):
print( k*k, end="")
k+=2
C.
k=38
foriinrange(5,0,-1):
print( 2%i-k, end="")
k-=2
Hanumute GpparMeHT Koa, COAEPKAIIETO UKINYSCKOE BHIYUCICHHE CYMMBI KBaIpaTOB HATYPaIbHBIX YMCENT B HHTEPBAJE OT a

o b.
JlaGopaTopHas padora «Maccusbn» (OITK-6-33; OIIK-6-34; OIIK-6-Y3; OIIK-6-Y4; OIIK-6-B3; OIIK-6-B4)

IIpakTH4eckoe 3aganue
3anaua 1. PenpoayKTHBHBIii YPOBEHb.
CdopMupoBaTh OJHOMEPHBIH CIMCOK, COCTOSAIINN W3 N BEIIECTBEHHBIX YHCEN, MOJYYCHHBIX T'€HEPATOPOM CIIyYaiHBIX YHCEI.
KomynuectBo snementos cnucka (N) M auana3oH ux 3HaueHudl ([a,b]) 3anpammmBaercs y nosb3oBarens. TpeOyeTcs BBIYMCIUTD
yKa3aHHbBIE B BAPHAHTE 3HAUCHHUSI.
AJITOpUTM pelleHus 3aauu JOJDKEH OBbITh pean30BaH JIByMs CIoco0aMu:

1) ¢ ucnosib30BaHrEM 0A30BBIX YIPABISAIOIINX CTPYKTYp s3bika Python (YCIOBHBIX OMepaTopoB U ONEPATOPOB LIUKIIA);

2) ¢ UCNOJIB30BaHHEM T'€HEPATOPOB CIIMCKA M METOJIOB sum, len, max, min, numpy.prod () (Tpedyercs import

numpy).

IIpumMepb! BAPHAHTOB

Ne BapmanTa 3amanus

1 B onHoMepHOM MaccuBe, cocTosiieM U3 N BEIIeCTBEHHBIX 3JIEMEHTOB!
1. BEIYHCIUTE:

1.1. cyMMy ¥ KOJIMYECTBO OTPULIATEIHHBIX JIEMEHTOB;




1.2. 3HaYeHHe MaKCUMAaJIbHOTO H MUHHMAJILHOTO 3JIEMEHTOB.
2. 3aMECHHTH HOCJ'IC,I[HPIIZ OJIEMCHT MaCCHUBa Pa3HOCTHIO MaKCUMAJIBHOI'O 1 MUHAUMAJIBHOT'O 3JIEMCHTOB.

2 B ogromeproM maccuBe, cocrosimeM u3 N BeIeCTBEHHBIX 3JIEMEHTOB:
1. BBIYHCIUTE:
1.1. mpou3BeeHHE U KOJIMYECTBO MOJOKHUTEIBHBIX 3JIEMEHTOB,;
1.2. 3HaYeHHEe MaKCUMaJIbHOTO M1 MUHUMAJIHHOTO 3JIEMEHTOB.
2. 3aMEHHTB MEPBbIi JIEMEHT MacCHUBa MPOU3BEACHUEM MAaKCUMAJIbHOTO U MHHUMAIILHOTO 3JIECMEHTOB.

3anaya 2. PekOHCTPYKTUBHBI YPOBeHb.
Paspaboraiite u npeacTaBbTe B BUIE OJOK-CXEMBI M KOJa IPOTrpaMMBbl Ha si3bike Python anroputm, oOpadaTeiBaroIiuii B
COOTBETCTBHH C BapHAHTOM 3aaHHs JICMEHTHI IByMEPHOIO MacCHBA.

IIpumMepb! BAPHAHTOB

Ne BapmanTa 3amanus
1 Hano uncno k (0 <k < 11) u matpuna pasmepa 4 x 10. Haiitu cymmy U npou3BeZicHHE TeX 3JIEMEHTOB kK-ro
CTONOIa JAHHOI MaTpHUIlbl, KOTOPBIE KPATHBI 3, HO ITPU 3TOM HE COJepIKAT B 3amucH nudpy 1.
2 Jana kBaapaTHas marpuiia nopsaka M. HallTu mpousBeneHHE TeX 3JIEMEHTOB €€ IJIaBHOW W MOOOYHOMN
JMaroHaJ, CyMMa IA(GP KOTOPBIX SBISETCS YETHBIM YHCIOM.

KoHTpoJibHBIE BOMPOCHI
1. UYro takoe maccus?
2. Kak creHepupoBaTh IEIOYHCICHHBIA OTHOMEPHBIA MacCUB, cOCTOSIIHUI u3 10 351eMEeHTOB, 00pa3yIOIIUX apUPMETHUECKYIO
MIPOTPECCHI0, MIEPBBIN AIEMEHT KOTOPOH paBeH 1, a mar — 27

3. [JauwmaccuB array = [3, 10, 7, 9, 2].Kak obparurscs k ynciy 10?

4. Yro nmemaer mpeacTaBIEHHBIA OTPHIBOK KoJa?

m = [i*1 for i1 in range(n) 1if 1%2]

5. Kak Hamucath cnenyroriee BEIpaxXxeHue «Bmopomy snemenmy maccuea array npuceoero snadenue 10»?

6. Urto BBIBOAMT HA DKpaH MPEICTABICHHBINA HIKE (parMeHT Koja:

x = [i for i in range (10, 31, 1)]
for 1 in range(21):

if x[1]% 5: continue
print(x[i], end =" ")

OrtBer ciieayeT 000CHOBATS.

7.  UYro mpousonaer ¢ MaccuBoM [1, 2, 3, 4] (N = 4) npu BHIIIOJHEHUH CIEIYOIETo (hparMeHTa MporpamMMal:
a)
for 1 in range(N-1):
Ali] = A[i+1]
b)
for 1 in range(N-1):
Ali+1] = A[i]
OrtBert ciieayer 000CHOBATS.
8. Uro BBIBOAMT Ha 3KpaH IPECTABICHHBIN HIKE (PParMEeHT KoJa

A = [[l/ 0/ l]/ [_l/ 0/ l]/ [0/ l/ 1]]
summa = 0
for row in A:
summa += sum (row)
print (summa)

OrtBert cienyetr 000CHOBATS.
9. Uro BBIBOAMT HA DKpPaH MPEICTABICHHBINA HIKE (pparMeHT Koja:
A=1]
for 1 in range(3):
A.append ([0]*4 )

print (A)
OrtBert ciieayeT 000CHOBATS.
10. YTo BBIBOAMT HA KPaH MPEICTABICHHBINA HIKE (pparMeHT Koja:

A = [[0]*5 for 1 in range(2)]
print (A)

OrtBert cienyetr 000CHOBATS.
11. Yro BBIBOJMT HA SKPaH MPEICTABICHHBIN HIDKE (parMeHT KOJa:




A = [[0]*5 for i in range(3)]
for 1 in range(3):

print(len(A[i]))
print(len(A))

Ortgert crienyeT 000CHOBATS.
12.  OOmBsicHUTE Ha3HAYEHHE MPECTABICHHOTO HIKE ()parMeHTa Kojaa:

from random import randint
A = [[0]*3 for i in range(2)]
for 1 in range(2):
for j in range(3):
A[i][j] = randint (20,80)
print (A)

13.  OObBsicCHUTE Ha3HAUCHHE TIPEICTABICHHOTO HIDKE ()parMeHTa KoJa:

for 1 in range(3):

Ali][2], A[i][4] = A[i][4], A[i][2]

ITouemy cymMMHpOBaHUE 3JIEMEHTOB IJIaBHOM TUaroHanu TpedyeT OJJMHOYHOIO IIMKJIa, 8 CYMMHUPOBaHHE 3JIEMEHTOB TO/] IJ1aB
HOM IMaroHaJIbI0 — BJIOXKEHHOTO?

JladopaTopnasi padora «@ynkuum» (OIIK-6-33; OIIK-6-34; OIIK-6-Y3; OIIK-6-Y4; OIIK-6-B3; OIIK-6-B4)

I[IpakTU4eckoe 3aganne

3anaua 1.1. PenpoayKTHBHBIIi ypOBeHb.

OTpenakTupoBaTh KOJI IPOrPaMMBl, IIOJTydEeHHbIH IIPH BEINOIHEHNUH 3a1a4u 1.1 naboparopHoii pabotel Ne7 «IIporpaMmupoBanue
IUKINYECKUX BEIYACIHTEIBHBIX IPOIECCOBY, BKIIIOUNB B HETO MOTB30BATENBCKYI0 (BYHKITHIO, BRIYUCIIIONIYIO 3HAYCHHS 3aaHHOH B
BapUaHTe MaTeMaTHYECKOH 3aBUcUMOCTH. ITapameTphl GyHKIMU U €€ Ha3HAUCHUE ONUCATh B JOKYMEHT-CTPOKaX.

3agaua 1.2. PenpogyKTHBHBIIi yPOBEHb.

OTpeaakTupoBaTh KO/ MPOTrpaMMbl, MOJYYCHHBIN TIPU BBITIONHEHUK 3a1a4u 1.1 mabopatopHoii paboTsl Ne8 «MaccuBbI», BKIIOYHB B
HETO MOJIb30BaTENbCKUE PYHKIMH, oOecneunBaroiue GopMrupoBanue crnucka N BEIIeCTBEHHBIX YHCEeN U3 Auana3oHa [a,b] u
BBIYHCIICHHE YKa3aHHBIX B BApHAHTE 3HAUCHHH (CYMMBI, KOJIMYECTBA, MAKCUMYyMa, MUHIMYMa U T.1.). [lapameTpbl GyHKINH 1 HX
Ha3Ha4YeHHEe ONHCATh B JOKYMEHT-CTPOKAX.

3anaya 2. PekOHCTPYKTUBHBI YPOBEHb.

Paspaboraiite u npeacTaBbTe B BUIE OJOK-CXEMBI M KOJa IPOTrpaMMbl Ha si3bike Python anroputm, o6padaTsiBaroiiuii B
COOTBETCTBHH C BapHAHTOM 331aHHMs JICMEHTHI IPOU3BOJIBHBIX OHOMEPHBIX MacCHBOB. Ko IPOrpaMMBI JIOIDKEH COJIepIKaTh
MOJIb30BATENILCKUE PYHKIMH, 00CCIICUNBAIOIINE BBO AIIEMEHTOB MAaCCHBA U X 00paboTKY.

IIpumepbl BApHAHTOB
Ne BapuaHTa 3ananus

1 Hano tpu maccuBa X[5], y[10], z [15]. Bbuucnure cymmy MOAyJeH 3JIEMEHTOB KaXKJIOTO MAacCHBa,
PACIIONIOKECHHBIX TOCIe MHUHHUMAJIBHOTO MO MOAYI0 3JeMeHTa. Koj mporpaMmbl TOJDKEH COJEpPKATh TPH
M0JIb30BaTENLCKUE (PYHKINHU, 00eCTIeHHBAIOIIIE:

1. BBOJI 3JIEMEHTOB MaCCHBa;

2. ompenesieHHe UHJIEKCa MUHIMAaJIBHOTO M0 MOJIYJIIO JIEMEHTa MacCHUBa,

3. BBIYMCIICHUE CYMMbI MOJYJICH 3JIEMEHTOB MacCHBA, PACIOJIOKEHHBIX MOCIe MHHUMAIBLHOTO 10 MOJIYJIIO
JJIEMEHTA.

2 Hano tpu maccuBa x[5], y[10], z [15]. dnst kaxmoro maccuBa TpeOyeTcsl ONpPEAEINTh, KAKUX JJIEMEHTOB B
MaccuBe OOJIbIIIE: YETHBIX MM HEYETHBIX, — & 3aTEM BBIYHCIHUTH CYMMY T€X, KOTOPBhIX OKa3aJ0Ch OOJIbIIIE.
Koz mporpaMMsl OJKEH COJIEPIKATh TPH MOJIb30BATEILCKUE QYHKIINHU, 00ECTICUHBAIOIIUE:

1. BBOJI 3JIEMEHTOB MAaCCHBa;

2. ompeesicHre, KaKuX 3JIEMEHTOB B MaCCHBE OOJIBIIIE: YSTHBIX WM HEUCTHBIX;

3. BBIYHCIICHHE CYMMBI TPEOYEMBIX DJICMEHTOB MACCHUBA: YCTHBIX MJIH HEUETHBIX.

KoHTpoJibHBIE BOMPOCHI

1. Uro Takoe ¢pyHKIMA? B ueM cMbICH HCIIONB30BaHUS (HYHKIMNA?

. Kakyro QyHKIHMIO Ha3pIBalOT peKypcuBHO#? [TpuBeanuTe npuMep peKypCUBHON (YHKIHH.

. Uto Ha3bIBaeTcs unTepdericom GyHkuun?

. B xakux ciryyasx He0OX0AMMO HCIIONB30BATh OIIEPaTop refurn B Tene QYHKIAN?

. Onumure 061acTh ASHCTBUS JOKAIBHBIX U [NI00ATIBHBIX IEPEMEHHBIX.

Jaiite ompeneneHue MOHATHH «(opMallbHBIE MapaMeTpbly M «(paKTHYECKHe mapamMeTpel». I[lpuBeaute mpuMmep,
WUTIOCTPUPYIOIUH JaHHbIE TOHATHS.

. Moxer ju onepaTop return BO3BpalaTh 60j1ee 0JJHOrO 3HAYCHHUS?

. MO’XHO 11 UCTIONB30BATh CITMCOK B KadecTBe GopManbpHOro napamerpa GyHkimn? Eciu BO3MOXKHO, IPHUBEANUTE PUMED.
9. Kak B QyHKI[MH IPOYNTATH K U3MEHHUTh 3HAYCHHE TTI00aIBbHOM MepEeMEHHOM?
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10. Hanummre nponenypy, KOTopas NPUHUMAET HapaMeTp — HaTypajabHOE 4UCIO N — M BBIBOAUT HAa 9KpaH JMHUIO U3 N
CHUMBOJIOB ' — .

11. Kakue ¢pyHKIMHM HA3bIBAIOTCS JIOTHYECKUMHU? 3a4eM OHH HYXHbBI?

12. Hanmmmre GyHKIMIO, KOTOPAsk BEIMHUCISET MAKCUMAIBHOE U3 TPEX YHCEll, HE UCTIONb3YS BCTPOCHHYIO (DYHKIHIO max.

13. HanumunTe nBa BapuaHTta (yHKLIUH, BEIUMCIAOMIEH GakTopual HaTypaabHOro yucia N (C HCHONb30BaHUEM peKypcuu, 6e3
HCIIONTb30BaHUS PEKYPCHH).

JlaGopaTopHas pa6ora «OcHOBBI padoThl B cpeae Matlab. I'padpuyeckas Busyanusanus Berauciaenunin» (YK-3-31; YK-3-32;
YK-3-V1; YK-3-¥2; YK-3-B1; YK-3-B2)

IIpakTH4eckoe 3aganue
3anaua 1.1. PenpoayKTUBHBII YPOBeHb.

[IpoTabynupyiite 3amanHHyto ¢yHkuuioo y = f(x) Ha mpomexyTtke [a, b] ¢ MOCTOSHHBIM IIaroM h u moctpoiite ee rpaduk.
Otdopmarupyiite rpaduk MpoOU3BOIBHBIM 00pPa30M, 3a]1aB €ro I[BET, THUIT INHUHU U TUI MapKepa.

IIpumMepb! BAPHAHTOB

Ne papuanTa | [a,b] h OyHKIHS
1 0:4] | 0,1 (53+28 2+ + + .
[0:4] ( )Z\/_ (5 428 45 18+ 1. sin
Vv +1 V3
2 [-3;:3] | 0,15 12+16 —32—-4°3 1
()= —In(3+2)
V2(sin? + cosz?+ 8)

3anauya 1.2. PenpoayKTHBHBIIi ypOBeHb.

IMocTpoiite ceTuatslii ¥ TMHEHUATHIH rpadMKy 3a1aHHON B BapuaHTe oBepxHocTH z=f(X,y) B npsiMoyronbHoit obnactu D: {a<x<b;
c<y<d}. [lns 3amaHus [[BETA Y3JIOB IIOBEPXHOCTH UCHONB3YHTE (DYHKIHOHAIBHYIO OKpacKy. [l HarTsIAHOCTH BEIBEAUTE Ha TpaduK
BEPTHKAIBHYIO IIIKay I[BETOB.

IIpumepbl BApHAHTOB

Ne apuanta | [a,b] | [c,d] OyHKIHS
1 [-3;3] | [-3;3] - —2-2, ¢ 2432
2 [0;5] [O;E] =sin +sin _
+sin(
+ )

3anaua 2. PeKOHCTPYKTUBHBII YPOBEHb.

CozpaiiTe JBe KOOpDAMHATHBIC IUIOCKOCTH. B HEYETHBIX BapuaHTaX IIOCKOCTH pACIOJaraloTcs BEPTUKAIBHO, B YETHBIX —
TOPU30HTaNBHO. B TepBoil IIOCKOCTH OmpenenuTe MPsIMOYTONBHYI0 CHCTEMY KOOpPAMHAT, BO BTOpO — mossipHyro. Iloctpotite
3aJaHHYI0 JIMHUIO B JIByX CHCTEMax KOOpJHMHAT. B cTpoke 3arosioBka rpa)u4eckoro OKHa BHIBEJUTE HOMEp BapUaHTa M Ha3BaHHE
3amaHHOM uHUU. MccneayiiTe BIMsHNE 3HAYeHNUN TapaMeTPOB, BXOAAIINX B YpaBHEHUE JINHUH, HA €€ BHI.

IIpumepbl BApHAHTOB

Ne BapmanTa 3amanus

1 ITocTpouts nemuanckary beprymu:

3 — 3
= g = . rge [—oo,oo]

4+1l 4+1)

2 TTocTpouTh 4eThIPEXIIETIECTKOBYIO PO3Y:

= sin2 , rge [0;2 ]

KoHTpoJibHBIE BONPOCHI

1. Tlouemy MATLAB unterpupoBansas cucrema?

Uro takoe m-(haiisl ¥ I 4ero uX MCIojb3yroT B cucteMe MATLAB?

W3 kakuX HHCTPYMEHTAIBHBIX CPEJCTB cocTOUT Pabouwnii cron cucremsl MATLAB?

Uro 3amuchiBaeTcs B Gaiinbl popmata .mat?

Kakue ¢popmaTs! 4UCIIOBBIX AaHHBIX UCTIONB3YIOTCA B cicteme MATLAB?

Jns uero npennasznauen Workspace Browser?

Jns wero npennasHauen Current Directory Browser?

Kakue apudmernueckue QyHKIMU U oriepaTopsl UMetoTcs B cucteMe MATLAB?

IMepeuncnute knaccel aHHbIX B MATLAB n naiite ux KpaTKyro XapakTepUCTUKY ?

0. Kakoii onieparop ucnonb3yetcs s OpMUPOBAHUS YIOPSAOUCHHBIX YHCIIOBBIX MoOcienoBaTenbHocTel? [IpuBenure
IIPUMED €ro UCIIOIb30BaHUSL.
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11. Kaxkast koMaHJa UCIIOIb3YETCS VIS MOCTPOeHUs IpaduKoB GYHKIUIL B I€KapTOBO cUCTEME KOOpAUHAT?

12. C noMorpio Kakoi (GYHKITHH OCYIIECTBISETCS TIOCTPOCHHE rpadrika TMHUHU Ha TUIOCKOCTH B MOJIIPHOM CHCTEME
KoopauHat?

13. C noMoIipro Kakoi (GYHKIIUH CTPOUTCS aKCOHOMETPHUECKOE H300pakEHHE TPEXMEPHBIX MIOBEPXHOCTEH?

14. Kaxkoii U3 NpUBEICHHBIX HU)KE BAPUAHTOB CO3/JJaHUs BEKTOpa CHOPMUPYET BEKTOP-CTPOKY pasmepoMm 1x 37
a. V=[1;2;3];
b. V=[123].

15. Kakoii 3HaK B KOHIIE BBOJja MMPEAOTBPAIIAET BHIBOJI Pe3yiIbTaTa ONepaIiui Ha SKpaH JucTuies?

16. Omnpenenure KOJIUUECTBO CTPOK U cTOIO10B B MaTpuiie M = [12; 4 5; 7 8]?

17. Kakoii 311eMeHT MaTpHIlbl A MO3BOJISET BEIOpATh onepatop A(: , j)?

18. OnuiuTe NIpUOPUTET ONepanuii, HaYMHAas C HAUBBICILETO.

JlaGopaTopHasi padora «OcHoBBI padoThl B cpeqe Matlab. Pemnenue ypaBuenuii u cucrem ypasuenmii.» (YK-3-31; YK-3-32;
VYK-3-V1; YK-3-¥2; YK-3-B1; YK-3-B2)

I[IpakTU4eckoe 3aganune

3anaya 1.1PenpoayKTHBHBINH YPOBeHb.
Ucnonezys teopemy Kponekepa-Kanemnu, uccnenosate CJIAY, 3amaHHylo B Bapuanrte, Ha coBMecTHOCTh. Pemmuth CJIAY
CIIEIYIOIIMMH CIIOCO0aMHU:

- MATPUYHBIM METOJIOM;

- metooM Kpamepa;

- MetozoM ["aycca ¢ YacTHYHBIM BEIOOPOM TIIABHOTO JIEMEHTA,;
- METOJIOM HauMEHBIIINX KBaJIPaTOB;

- ¢ momonipio pynkuuu mldivide().

IIpumepbl BApHAHTOB

Ne BapuanTa | Matpuua ko3¢ duiuentos cucteMsl | CTonGer cBOGOIHBIX YWICHOB
1 321 —-425 2.13 5.06
7.09 117 -233 4.75
043 —1.40 -0.62 -1.05
2 042 -1.13 7.05 6.15
1.14 =215 5.1 -4.16
-0.71 0.81 -0.02 -0.17

3anaua 1.2. PenpoayKTUBHbBII YPOBEHbD.

OT/enUTh KOPHH aJIre0pandeckoro WM TpaHCUeHIeHTHOTo ypaBHeHus f(x)=0, moctpous rpaduk ¢pyukiuu f(x). Haiitu pemenue
YPaBHEHUH C 3aJAHHON TOYHOCTBIO.

[pumepbl BapuaHTOB

Ne papuanTta | TouHOCTH f(x)=0
1 — 100
e=1071 3 — cos(x)
2 —10-8
£:=10 lg(x)=2—x

3anaua 2. PeKOHCTPYKTUBHBII YPOBEHb.

[TocTpouts rpaduyeckoe peneHre CUCTEMbl YPaBHEHUH 1, €CIIM rpadUKH NEPeceKaroTcs, HAWTH YHCICHHOE PELICHHUE ¢ 3alaHHOM
TOYHOCTBIO.

IIpumepbl BapuaHTOB

Ne Bapuanta | Cucrema ypaBHEHHH
1 xy=1
y=x"+1
2 y=2x>-3x+1
y = xsin(x)

KoHTpoJibHBIE BONPOCHI
1. Kakue ocHOBHbIE CUCTEMHbIE IIEpEMEHHBIE ITpuMeHsTcs B cucteMe MATLAB?




SO XN AULALD

Uto BBIUUCIAETCS € MOMOIIBI0 QyHKIMH feval() 1 yeMy paBHO Hanpumep,

HaxomATcs?

Uro takoe Simulink 1 kakoBo ee Ha3HaueHHE?

Kax mpoBepuTs COBMECTHOCTH CUCTEMEBI INHEHHBIX YpaBHEHUH?

Kak naiitu o6parhyto matpuy cpeacrsamu MATLAB?

B uem cocTouTt MaTpuUHEIIl METOA U TIOYEMY JAHHBIM METO HE MPUMEHsIeTCS Ha TPaKTHKe?

B uem coctout pemenue CJIAY no metony Kpamepa u kakast GpyHKIHs IpU 9TOM UCIIOIb3YeTCs?
Uro Bo3Bpariaer ¢pyHkuus Isqr(A, B, tol)?

Jlns yero npenHa3zHaueHbl U yeM omimyatorcs pynkuuu fsolve() u fzero()?
0. Yto pexomMeHayeTCs AeiaTh I MPUOIMKEHHOTO ONpe/IeieHUs] KOPHEH M MHTEPBAJIOB, B MpeJiesiaX KOTOPbIX OHU

5.3. OueHo4Hbie MaTePHAJIbIL, HCIOJIb3YyeMble /ISl JK3aMeHa (onucaHue OUJIeTOB, TECTOB M T.I1.)

B CEMECTPC ll'Ipe,JIYCMOTpeH OK3aMCH.

DK3aMEHAIMOHHBIH OuieT u3 4 BonpocoB. THIOBBIE BOPOCHI 3K3aMEHa MPHUBE/ICHBI B BOIPOCAX CaMOTIOATOTOBKH.

Bomnpoc 1- Bonpoc 1o Teopuu paszienos 1-5.

Bormpoc 2 - Bompoc no Teopun pazaenos 1-5.

Bomnpoc 3 - 3agaua no ocHoBam paboThl ¢ 6a3amMu JaHHBIX — pa3zaen 2.

Bormpoc 4 - 3a1aya mo ocHOBaM anTOPUTMU3ANNN U POTPAMMHPOBAHUS — pa3zen 3.
DK3aMeHalMOHHBIE OMUIIETHI XPAHATCS Ha Kadelpe U YTBEPIKIAI0TCS €€ 3aBEAYIOIIUM.

ITpuMep IK3aMeHANMOHHOTO OHJIeTa

MWHUCTEPCTBO HAYKM W BbICLLIEFO OEPA30BAHMA POCCUMCKOM GEAEPALIMN
CTAPOOCKOJIbCKUI TEXHOJIOTMUYECKUII MHCTUTYT UM. A.A. YTAPOBA
(dnnmnan) beaepanbHOro rocygapcTBeHHOro 06pas3oBaTeNbHOMO yupexaeHua
BblCLLEro 06pa3oBaHma «HauMoHaNbHbIN UCCNeA0BaATENbCKUIN
TexHoorMyeckuii yHusepcutet « MUCUC»

Kadenpa «BBICIIE MATEMATUKY U UHOOPMA THUKW»

09.03.02 MHpOopMAaITHOHHBIC CHCTEMBI X TEXHOJIOTHH
[poduns — MHPOpMaTHOHHBIE CHCTEMBI U TEXHOJIOTHH

Jucnurza « AHGopMaTHKa»

3K3AMEHAIIMOHHBIN BUJIET Ne 1

Mpobnema nonvcemmn TepmMmmuHa «MHbopMaLmUsa».

basoBble TMNbI AaHHbIX A3blKa Python. lMHamunyeckaa Tunusaumsa.

3apaya (ocHoBbI paboTbl ¢ 6azamu AaHHbIX). MMetoTcsa AaHHble 0 TOBapax Ha CKiaje:
- productID /*Kkopn ToBapa*/

- number /*Homep nponeta*/

- rack /*¥Homep ctennasxka*/

- group /*rpynna*/

- name /*HanmeHoBaHne*/

Mcnonb3ya onepaTopbl A3biKa SQL co3aaliTe ciegytowme 3anpochi:

- 3aNpoc Ha co3zaHue TabaumLbl B COOTBETCTBMM C YKa3aHHOW Bblwe nHbOopmaLmei;
- 3aNpoc Ha BHeCeHue 3anuceli B Tabauuy;

- 3aNpOC, U3MEHAIOLWMI HOMEP CTeNNaXKa AN TOBAPOB TPEX 3a4aHHbIX rpynn;

- 3aNpoc, onpeaenaAoLmii KONMYECTBO TOBAPOB KaXKAoM rpynnbl.

3apaya (0CHOBbLI aITOPUTMU3ALMM U NPOrPAMMUPOBAHWMA).

[aH uenouncneHHbir maccms  z[N]. TpebyeTca onpeaenuTb cpegHee apudmeTUyeckoe
NMONOXUTE/IbHbIX 3/1EMEHTOB 3TOTO MAaCCMBa, BOCbMEPWUYHAsA 3aMuCb KOTOPbIX OKaHYMBaeTcs

umdpoii 0.

[aHo Tpu uenoumncneHHblx maccmsa X[sizeX], y[sizeY], z[sizeZ] (3HauyeHua sizeX, sizeY, sizeZ
onpegensetr nosib3osatenb). Tpebyerca onpenenntb maccus(bl), cogepiKawuii Hambosblee
KO/ZIMYECTBO HEHYNEBbIX 3/IEMEHTOB, B 3aMMCK KOTOPbIX NPUCYTCTBYET x0T 6bl oaHa uudpa O.
dnemMeHTbl MaccuBa, CoAepHKalLero Hanbobluee KOAMYECTBO TPEBYEMbIX 3/1EMEHTOB, CleayeT

ynopAaA0UYMTb NO BO3PACTaHMIO.

20_r.

DK3aMeHaTop H.A. Hexpacosa

YTBepkaeHO Ha 3acenannu kadeaps: BMuld
IIpotoxomom Ne_ ot 202 1.

3asenyromuii kadeapoirt BMull E.I'. Kabynosa

fe=@exp; feval (fe,1,0))?




5.4. MeToauKa OLleHKH 0CBOEHH S TUCHUILIMHBI (MoayJs, npaktuku. HAP)

BanibHO-pelTHHIOBas cCTEMa OLIEHUBAHMS, UCIIOIb3yeMasi IPENoaBaTesIeM JUlsl TEKYIIeH OLIEHKH yCIEBaeMOCTH.

B Teuenne cemecTpa CTYAEHT BBIIOJIHSET:

1) 11 naGopaTopHbIX pabOT, KaxJas U3 KOTOPBIX OLIEHUBAETCS OT 2 10 4 0ajuloB, BBIYMCIIEMBIX KaK CyMMa CIEIYHOIIUX
6anoB:

1 Gamm — BHIIOMTHEHNE MPAKTHYECKOTO 3aJaHUsI PETPOILYKTHBHOTO YPOBHS;

2 6ana — BBITOJTHEHHE MPAKTHIECKOTO 3aJaHHs PeKOHCTPYKTHBHOTO YPOBHS;

1 Gamm — OTBETHI Ha KOHTPOIBHBIE BOIPOCHI;

2) 1 noManiHee 3ajaHue, KOTOPOE OIICHUBAeTCs OT 8 10 16 Oanos:

8 6a/uIoB — TPH 3alMTE JOMAIIHEro 3aJaHus oOyJalomuiics MoKa3pIBacT 3HAHHS B 00beMe MPOWUACHHOW MPOTPaMMBbI IO
pasneny 3, OTBETHI H3JIaraeT XOTs U C OMIMOKAMH, HO YBEPEHHO HCIPABISIEMBIMH MOCTE JOMOJHUTEIBHBIX H HABOSIIUX BOIPOCOB,
MPaBHJIBHO JCHCTBYET MO MPUMEHEHHIO 3HAHUIT HA MPAKTHKE;

12 6annoB — Mpu 3anIuTe TOMANTHETO 33aJaHusl 00yJalomuiicss MOKa3bIBaeT TBEPbIE H JOCTATOYHO ITOJHEIE 3HAHUS B 00BEMe
MPOHWAEHHOM MPOTrpaMMBI N0 pa3feiy 3, MOMyCKaeT He3HAUMTEIbHBIE ONIMOKH NPH OCBEIIEHHWH 3aJaHHBIX BOIPOCOB, MPABIILHO
JIEHCTBYET MO MPUMEHEHUIO 3HAHUHN Ha MIPaKTHKE;

16 6ammoB — TpH 3alIUTEe JOMAIIHETO 3a/aHusI 00YJArOIIHICs TOKa3bIBaCT TIIyOOKHE, UCUEPITBIBAIOIINE 3HAHUS B 00bEeMe
MPOWICHHO MPOrpaMMBI 10 pa3zieiy 3, YBEPEHHO JCHCTBYET M0 MPUMEHEHHIO MOTyYCHHBIX 3HAHUI Ha MPaKTHKE.

ITo utoram paboOThl B CEMECTpe PEHTHHI CTYACHTa MOXET cOocTaBUTh OT 30 (MHHHMYM, HEOOXOAMMBIA Ui JOMyCKa K
9K3aMeHy) 10 60 6ayuios.

[kana oueHUBaHUS 3HAHUI 00y4aroIMXCsl Ha IK3aMEHE:

0-20 GayIoB— CTYIEHT He 3HAeT M He MOHUMAET 3HAUUTENbHYIO HJIH OCHOBHYIO YacTh IIPOrPAMMHOTO MaTepHaia B Ipeaenax
IIOCTABJIEHHBIX BOIPOCOB; UMEET cl1ab0 c(hOPMUPOBAHHBIEC U HETIOIHbIEC 3HAHUS U HE YMEET IPUMEHATh UX K PELICHUIO 3aJaHui 110
o0pasiy u OTBeTaM Ha KOHKPETHbIE BOIIPOCHI;

21-28 0atoB— cTyAeHT 0OHapYKUBAET OTAEIbHBIE TPOOEIEl B YCBOSHHHU CYIIECTBEHHBIX BOIIPOCOB Kypca HH)OPMATHKH, HE
MPENATCTBYIONINE JalbHEHIIeMy YCBOEGHHIO MPOTPAaMMHOTO MaTepHaia; HWCIBITHIBAET 3aTPYAHCHHS B TNPUMEHEHHUH 3HAHHH,
HEOOXOMUMBIX JUISl PEIIECHUS IPAKTUIECKUX 3a]ay Pa3IMuHbIX TUIIOB,;

29-36 — OayoB OOyyaroIIMiCs TMOKa3bIBaCT 3HAHUSA B 00BbEME MPOWICHHOW MPOrpaMMbl, OTBETHI H3JIaraeT XOTS H C
omMOKaMH, HO YBEPEHHO WCIPABISIEMBbIMU I[OCJIE JIONOJHUTENBHBIX ¥ HABOAALIMX BONPOCOB, HPaBUIBHO JEHCTBYET IO
MIPUMEHEHHUIO 3HAHUH Ha MPAKTHKE;

37-40 — GamoB oOydaroIuiics MOKa3bIBaeT INIyOOKHE, HCUEPIBIBAIOIINE 3HAHUS B 00beMe MPOWAEHHONW IpOrpaMMBbl,
YBEpPEHHO AEHCTBYET 110 NMPUMEHEHHIO NOTyYeHHBIX 3HAHWH Ha MPaKTHKE, TPAaMOTHO U JIOTHYECKU CTPOIHO M3JIaraeT MaTepHall Ipu
OTBETE, YMEET (hOPMYNIUPOBATH BBHIBOABI U3 U3JI0KEHHOI'O TEOPETUUECKOTO MaTepuala, 3HaeT JONOJHUTEIBHO PEKOMEHI0BAHHYIO
JATEPaTypy.

Merouka pacyera OIeHKH Ha dK3aMeHe:

OI1ieHKa «OTJIMYHO» — UTOTOBBIN peHTHHT coctaBui oT 91 10 100 Gamios;

OI1ieHKa «XOPOIII0» — UTOTOBBIN peHTHHT cocTaBmi oT 71 10 90 6asos;

O1eHKa «Y/10BJIETBOPUTEIbHOY» - UTOTOBBIN peHTHHT cocTaBmi OT 54 10 70 Oaiios;
OI1leHKa «HEeY0BJIETBOPUTEIbHO» — HTOTOBBI peUTHHT cocTaBui oT 0 10 53 6asios;
O1eHKa «He ABUJICH» — O0YYaIOUIMICS Ha 9K3aMEH HE SBUJICS.

6. YHEBHO-METO/IMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. PekoMeHayemas juTepatypa

6.1.1. OcHOBHas JUTEpaTypa

O6o3HaueHue ABTOpHI, 3armaBue bubimorexa UsnarenscTBo,
J1.1 I'ycesa E.H., Wndopmaruxa : OBC «YHuBepcuterckas 6udanorexa" ONLINE Mockaa :
Edumora N.10., |yueOHOe mocobue URL: ®dnunra, 2021
Kopookos P.U. u https://biblioclub.ru/index.php?page=book&id=83542
Ap.
J1.2 Cunoposa H. I.  |ba3bl naHHBIX: OBbC "VHuBepcuterckas 6udnauorexa" ONLINE Mockaa ;
MIPaKTUKYM IO URL: bepiun :
MIPOEKTHPOBAHHIO https://biblioclub.ru/index.php?page=book&id=575080|Jupexr-Menua,
PENAHOHHBIX 0a3 2020
JTAaHHBIX : yueOHOe
nocobune
JI1.3 Cumonoruu C.B. |Hudopmaruka. HTB CTU HUTY «MUCHUC» CII6.: [Murep,
Ba3zoBslii Kypc. 2015
J1.4 Xubikuaa A.I'.,  |MHpopmanmoHHbIe OBC «YHnusepcurerckas 6udinoreka" ONLINE CraBponois :
Munkuna T.B. TexHonoruu : yueonoe [URL: CKoY, 2017
nocobue https://biblioclub.ru/index.php?page=book&id=494703




J1.5 Menynpko B. M. |OcHOBEI OBC «YHuBepcuterckas 6udianorexa" ONLINE Pocros-na-/lony ;
nporpammupoBanust  |URL: Taranpor :
Ha si3bIKe BbIcOKOTO  |https://biblioclub.ru/index.php?page=book&id=500056 | OxHbrii
ypoBHsi Python : (dhenepanbHbIit
ydeOHOe mocobue YHUBEPCHUTET,
2017
6.1.2. lonoaHuTeILHAS JUTEPATYPaA
O0603Ha4eHne | ABTOPBI, COCTABUTEIIH 3arnaBue bubmoreka HW3natenseTBo, o
JI12.1 Ioomuc T. Haunnaem HTB CTU HUTY «MUCHUC» CTI6. : BXB-IlerepOypr,
IIPOrpaMMHUpPOBATh HA 2019
Python
J12.2 3narononbckuii J.M. |[[IporpammupoBanune: [OBC «YHuBepcuTeTckas oubmnoreka" Mockaa : Jlabopatopus
THUIIOBBIE 3aa4H, ONLINE 3HaHui, 2020
anroputMmsl, Metoasl  |URL:
httne:-/hiklinelunh s /indey nhn%nacezhaok &id
J12.3 Kamuteuu B. A. BBenenue B OBbC «YHuBepcurerckas 6ubnuoreka" JIunenxk : JInneuxwuii
nporpammupoBanne |(ONLINE roCyapCTBEHHBII
Ha Python : yue6noe |URL: MeIarornIecKui
rocobue https://biblioclub.ru/index.php?page=book&id |ynusepcurer um. IL.I1.
=714538 CemenoBa-Tsu-11lanckoro,
2023.
J12.4 Kapmnosa T.C. ba3bl naHHBIX: 9BC «YHuBepcuterckas 6udiauorexa" Mocksa : HanonanbsHblit
MoJienu, pa3padboTtka, |ONLINE OTKpBITEI YHUBEPCUTET
peanuzanus URL: «MHTYUT», 2016
https://biblioclub.ru/index.php?page=book&id
=429003
JI2.5 Kyszpmenxo W.II. ba3zpl nannbix u SQL : [9BC «YHuBepcurerckas 6ubanorexa" Crasponons : AIPYC,
Y4eOHUK ONLINE 2024
URL:
https://biblioclub.ru/index.php?page=book&id
=721011
J12.6 Mapxkusx A.B. [Moctpoenue 3anpocos [ObC «YHuBepcurerckas oubmmorexa" Mockaa : [lnanor-MHU®U,
u nporpammupoBanue (ONLINE 2014
Ha SQL : yueGHOE URL:
mocobue https://biblioclub.ru/index.php?page=book&id
=89077
J12.7 IInemunckas U.E., WntepakTuBHBIE 9BC «YHuBepcuterckas 6udiauorexa" Kaszans : Kazanckuit
Turos A.H., cucreMsl Scilab, ONLINE HAYYHO-HCCIIEI0BATEIbCKUIN
Banepraunosa E.P., |Matlab, Mathcad : URL: TEXHOJIOTHYECKUI
Hyes C.H. yuebHoe mocodue https://biblioclub.ru/index.php?page=book&id |ynusepcurer, 2014
=428781
JI2.8 IIponyOnukos A. B. |Ceru nepenauun OBC «YHuBepcurerckas 6ubnuorexa" Owmck : OMCKHit
JTAaHHBIX : yueOHOe ONLINE rOCyIapCTBEHHBIN
noco6ue : B2 yactsax |URL: YHUBEPCUTET UM.
https://biblioclub.ru/index.php?page=book&id [®.M.locToeBckoro
=614062 (OMI'Y), 2020.
J12.9 CmonbsiHOB A. T'. JlaGopaTopHsrii OBbC «YHuBepcurerckas 6ubnuorexa" Mockaa : Tupexr-Menua,
npakTUKyM 1o 136Ky  |ONLINE 2024
SQL B CYBJ] MySQL |URL:
https:/biblioclub.ru/index.php?page=book&id
JI2.10 Crenanenko E.B. Wudopmaruka: OBC «YHuBepcurerckas 6ubnuorexa" Tam6oB : ®I'BOY BITO
yuebHoe anekrponHoe |ONLINE "TI'TY", 2018
n3IaHue URL:
JI2.11 CrrueB A.H. 9BM OBbC «YHuBepcurerckas 6ubnuoreka" Tomck : TYCVYP, 2017
nepugepuitHbie ONLINE
ycrpoticTea : yuebHoe |URL:
rocobue https://biblioclub.ru/index.php?page=book&id
=481097
J12.12 Turos A. H. Python. O6pabdorka  [OBC «YHuBepcureTckas oubmuorexa" Kazans : Kazanckuit

JAHHBIX :
y4eOHO-METOTUUECKOES
rmocooue

ONLINE

URL:
https://biblioclub.ru/index.php?page=book&id
=702252

HaIlMOHAJILHEIN
HCCIIeI0BATEIbCKUN
TEXHOJIOTHYCCKUI
yausepeutet (KHUTY),




2022

J12.13 XaxaeB 1.A. [IpakTukym mo ObC «YHuBepcurerckas 6ubnuorexa" Mocksa : HannoHansHBbIi
ANrOpUTMHU3ALUY U ONLINE OTKpBITHIA YHHUBEPCUTET
nporpammupoBanuio |URL: «HTYUT», 2016
Ha Python : kypc : https://biblioclub.ru/index.php?page=book&id
yuebHoe mocodue =686587
J12.14 Iapes P.10., Teoperuueckue OBbC «YHuBepcurerckas 6ubnuorexa" Kpacuosipck : Cubupckuii
Ilynkos A.H., OCHOBBI ONLINE (enepaibHbIi yHUBEPCUTET,
Camapun B.B. u gp. |undopmaruku : URL: 2015
y4eOHUK https://biblioclub.ru/index.php?page=book&id
JI2.15 [lep6a A. B. [IporpammupoBanue |[OBC «YHuBepcuteTckas oubmuorexa" Mockaa : JlaGoparopust
Ha Python : mepeeie  [ONLINE 3HaHHi, 2022
1aru URL:
https://biblioclub.ru/index.php?page=book&id
6.1.3. MeTtoauueckue pa3padoTku
O0603Ha4eHne | ABTOPBI, COCTAaBUTEIIH 3arnaBue bubmoreka H3natenseTBo, o
JI3.1 Hekpacosa H.J. Wndopmaruka. Yacrs (HTE CTU HUTY «MUCHUCH CTU HUTY «MUCHUC»,
I: YuebHoe mocobue. 2022
JI3.2 Hekpacosa H.U. WNudopmaruka. Yacts (HTE CTU HUTY «MUCHUC» CTU HUTY «MUCHUC»,
1I: YueGnoe nocodue. 2022
JI3.3 Hekpacosa H.U. OCHOBBI HTB CTU HUTY «MUCHUC» CTU HUTY «MUCHUCy,
IIPOrpaMMUPOBAHUS 2023
Ha si3bIke Python.
6.2. TlepeyeHnb pecypcoB HH(POPMALUOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn «AHTepHET»
31 Buneoypoku no Microsoft Excel : caiir https://www .planetaexcel.ru/video/
Bcepoccuiickuii HHCTUTYT HAyYHOU U http://www.viniti.ru/
ey TexHu4yeckol nHpopmanuu Poccuiickoi
akagemun Hayk (BUHUTU PAH) : caiir
Enunoe okHo mocryma k oopa3oBarensHbiM | http://window.edu.ru
pecypcam : penepanbHas HHPOPMAIOHHASL
cucremMa cBOOOTHOTO JIOCTYIIA K
HHTETPATLHOMY KaTaJlory 00pa3oBaTeIbHBIX
HMHTEPHET-PECYPCOB H K 3JIEKTPOHHOMH
93 O6ubinorexe yueOHO-METOIMUECKIX
MaTepHaoB JUIs BCeX ypOBHEH 00pa3oBaHUsL:
JOIIKOJIbHOE, 00111ee, cpeiHee
po(eCCUOHANBHOE, BBICIIICE,
JIOTIOJIHUTEIIBHOE © CaifT
Hayunas snextpoHHas 6ubmuoTexa. https://www.monographies.ru/
MoHorpadun, H3TaHHBIE B U3/1aTEILCTBE
24 Poccuiickoii Akanemun EcrecTBozHanus
[OSTHOTEKCTOBBIN pecypc CBOOOAHOTO
JocTynal : cat
Hanwonanbuelit OTKPBITBI YHUBEPCUTET https://www.intuit.ru
95 «AHTYUT»
6 OO6yuenue pabore ¢ Microsoft 365 https://support.microsoft.com/ru-ru/training
OBC «YHuBepcurerckas OuOIHOTEKA http://biblioclub.ru
ONLINE» [yueOHble, HayuHbIE 3[aHUs,
MIEPBOMCTOYHUKH, Xy10KECTBEHHEIE
MPOU3BE/ICHUS PA3TUUHbBIX H3/1aTENbCTB;
JKYpHAJIBI; MyJIbTUMEIMIHHAS KOJUISKIIUS:
o7 ay/JIMOKHUTH, aynnodaiiibl, BUICOKYPCHI,
HMHTEPaKTHBHBIE KYPCHI,
9KCIIPECC-TIOATOTOBKA K 9K3aMEHaM,
MIPe3eHTallH, TECTHI, KapThl,
OHJIAWH-?HIMKIIOIEIUH, CIIOBAPH] : CAlT
OnexrtponHas 6udnuorexka HUTY «MUCHC |http://elibrary.misis.ru
28 « [moiHOTEKCTOBasE Oa3a HAYYHOH U yueOHOM

TUTEpaTypHI|: CAT




2020 INpaxkTHKa NporpaMMUpPOBAHUS Ha https://www.youtube.com/playlist?list=PLRDzFCPr95fIDJUvFxvzWxg-V9
29 Python 3 BmZIMMe

6.3 [lepeyeHb MPOrpaMMHOro odecnevyeHns

1.1 [Microsoft Windows

1.2 |Microsoft Office

I1.3 |WuTerpupoBanHas cpena pa3paboTku u o0yueHus Ha sizbike Python — IDLE

11.4 |Ilaxker mpuKJIaAHBIX MPOTPaMM UL PEIICHHs 3aa4 TeXHU4YeckuX Bbraucnennii MATLAB

I1.5 |Cucrema ynpasieHus yaeOHbM mporieccom SMART Sync

1.6 |7- Zip (cBoObomHO pacmpocTpaHsieMOe IMPOorpaMMHOE 00eCIICUeHHUE)

1.7 |Kaspersky Endpoint Security

6.4. l'[epe!{el-ll; l/IH(l)OpMaIII(IOHHBIX CIIPpaBOYHBLIX CUCTEM H HpO(l)eCCI/IOHaJIBHBIX 0a3 JAHHbIX

ITomHOTEKCTOBBIE pOCCHIICKHME HAYUHBIE )KypHAJIbl U CTATbU:

— Hayunas snekTpoHHast 6MOnHoTeKa crareit u mybnukanuii «eLibrary.ru» : poccuiickuii
H.1 |uHbOPMAIMOHHO-aHATUTUYECKUI TOPTal B 001aCTH HAyKU, TEXHOJIOTHH, MEAULIUHBI, 00pa3oBanus [5600 sxypHanos, B
otkpeiToM poctyne —4800] : caiit. — URL: eLIBRARY https://elibrary.ru/

—KubepJlenunka : Hay4Has 3JCKTPOHHAs OMOINOTEKa [HAyIHbIE XKYPHAIBI B MOJHOTEKCTOBOM (popMaTe CBOOOTHOTO

1.2 nocryna] : caidit. — URL: http://cyberleninka.ru
N.3 |— [omHOTeKkcTOBBIE ENIOBBIE MyOIMKAMK HHPOPMAreHTCTB U npecchl 1o 53 otpacisim — URL: https://polpred.com/news
Muoctpannblie 6a3bl ganHbiX (nocty ¢ IP agpecos MUCHUC):
U.4 |— anamurnyeckas 6a3a (unaekcel nutupoBanus) Web of Science https://apps.webofknowledge.com
WU.5 |— anamurnueckas 6a3a (MHACKCH IUTHPOBaHuUs) Scopus https://www.scopus.com/
.6 |— naykomerpuueckas cucrema InCites https://apps.webofknowledge.com
WN.7 |— nayunsie xypHansl n3narensctBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Aynutopus Ne205 «KoMnbloTepHBbIH KIace»
[lepeueHp OCHOBHOTO 000PYIOBaHUSA, YI€OHO-HATIIATHBIX TOCOOUI:
7.1 |- moHOONOK — 17 mmiT.;
- POEKTOP;
- SKpaH HACTEHHBIM.
Aynutopus Ne206 «KomnbloTepHBIii Kaace»
[lepedeHp 0OCHOBHOTO 000pYAOBaHUS, y4eOHO-HATIISTHBIX TIOCOOMIL:
7.2 |- monOGIOK — 17 1mT.;
- IPOEKTOP;
- SKpaH HACTEHHBIM.
Aynutopus Ne318 «JlekuuoHHasi ayiuTOPHUSD)
[epedeHp 0CHOBHOTO 000pYAOBaHUS, y4eOHO-HATIISTHBIX TTOCOOMIL:
®  YCUJIMTENb-PACIpEICIUTENb;
®  MOHHTOD;
®  TaHENb ayJuo;
¢  MOHWTOp IUIAHIICTHEIH;
®  KOMIIBIOTED;
e  HACTCHHBIH DKpaH;
e  MUKIICPHBIH IyJIBT;
7.3 ®  MyJIBTHMEJHA MPOCKTOP;
®  YCHIHTENb 3BYKA;
®  JIOKyYMEHT — KaMepa;
®  cHCTeMa BUICOKOH()EPEHIIHH CBS3H;
®  KOHTpOJUIED;
®  KOMMYTaTop;
®  3BYKOBBIE KOJIOHKH;
e  BOKaJbHAS PaIHOCHCTEMA;
e  KOMIUEKT y4eOHOH Mebenn Ha 70 OCcaTouHBIX MECT.

8. METOAUYECKHUE YKA3AHMUS JJI51 OBYYAIOIIUXCSL

Ipu n3ydenun mucouminHbl «HGOPMaATHKa» caMOCTOSTENbHAS PadOTa CTYAEHTOB MpEIyCMAaTPHUBAET [Ba HAINPABIICHUS:
HM3yYeHHEe W OCBOCHHE TEOPETHYECKOIO JICKIMOHHOTO MaTepHaia; OCBOCHHE METOJMKM pEUICHUS TNPaKTHYECKUX 3ajad,
MIPEYCMOTPEHHBIX Ja00paTOpHbIM MPAKTUKYMOM U AoMamrHuM 3agaHueM. [Ipu Bcex (opmax caMOCTOSTENbHOI pabOThI CTYJEHT
JIOJDKEH 00pamiaThCsi K PEeKOMEHAYEMBIM IpernojaBaTesieM Y4eOHHKaM W y4eOHBIM MOocOoOUsM, WH(POPMALMOHHBIM CIPaBOYHBIM




cucreMaM M THpodeccHOHAIBHBIM 0a3aM JaHHBIX, 00pa30BaTENbHBIM pecypcaMm HH()OPMaIMOHHO-TEIEKOMMYHHUKAIMOHHON CETH
«uteprer». s paboOTBl C JJNEKTPOHHBIMH MaTepHalaMH HMEETCS BO3MOXKHOCTH HCIOJNB30BAHUS JJIEKTPOHHBIX OWOIHOTEK,
KOMITBPIOTEPOB B YHTAJBHBIX 3ajax OMOIMOTEKH, JIOKAJIbHOM KoMIbloTepHOU cet BY3a. Kpome Toro, cTyaeHT MOXET MOJIYy4YHTh
Pa3bsACHEHHSI MO HEMOHSATHBIM BONPOCAM Y MperojaBaTelsi Ha WHIWBUAYaJbHBIX KOHCYJIBTAMSAX B COOTBETCTBHH C TPadHKOM
KoHcynbTauui. KoHcynbranus sBisercs akTHBHOW (popMoil ydeOHOW AEATENbHOCTH, MO3TOMY Ka)IyH KOHCYJBTAIMIO JOJKHO
MpeBapsATh CaMOCTOSTEIBHOE M3yYeHHE CTYIEHTOM JIUTEPaTyphl IO ONpelelieHHOH Teme. KadecTBO KOHCYIbTAlMU 3aBUCHT OT
CTENeH! MOATOTOBKH CTYIEHTa M €ro YMEHUs aHaJIM3HpOBaTh W (OPMYNIHMPOBATh BO3HUKIIYIO B pE3yJIbTaTe CAMOCTOSTEIBHOM
paboThI mpobeMy.

OCHOBHOH YacThIO CaMOCTOSTENIFHON pabOTHl CTYJEHTa SBJIETCS €ro CHCTeMaTHuYecKas IMOArOTOBKAa K JabopaTOpHBIM
pabotam. J[is kayecTBEHHOHN MOATOTOBKHM K KaXIOH J1abOpaTOpHO paboTe CTYACHT JOJDKCH BHAYale OCBOUTH TEOPETHUCCKHUi
MaTepHall, HeOOXOJUMBIH IJIsl pellIeHHs] TIPAKTHYECKHUX 3a/1a4, MPeIyCMOTPEHHBIX J1a00paTOPHBIM MPAKTUKYMOM. 3aTeM pa3o0paTh
oOpazern pemeHns] MpakTHIeCKOro 3aJaHus PEeNpOAYKTHBHOTO ypPOBHS, NMPEACTaBICHHBINH B ydeOHOM mocobuu. Ecnm HekoTopble
3aJJaHUs BBI3BAIM 3aTPYIHEHUS IIPU PEIICHHH, MTONPOCUTh OOBICHUTD TPENOAaBaTellsi Ha 04ePeJHOM J1ad0paTOpHOM 3aHATHH. Jis
3aKpeIUICHUs] TEOPETHYECKOro MaTepuaja M OCBOCHHOW BO BpeMs BBHIIOJIHEHMS Ja0OpaTOpHONH pabOThl METOIMKU PELIeHHS
MPAKTUYECKUX 337a4 PEKOMEHIYETCsl OTBETHUTh Ha KOHTPOJIBHBIE BOIPOCHI, INPEICTABICHHBIE B METOJMYECKHX YKa3aHHUAX K
BBINOJIHEHHIO KaXI0W J1a00paTOpHOil pabOThI.

Psan BompocoB Kypca OTBEAEHBI Ul CaMOCTOSITENBHOW IMPOPa0OTKH CTYACHTaMM, YTO IMO3BOJSET PACUIMPUTH KpyT
nU3ydaeMbIX TeM H TDIyOMHy wuX mnpopaboTku. CTYOeHTy NpeliaraeTcsi OCBOMTh JAHHBIE TEMBI, CAMOCTOSTENHFHO H3y4YHB
pEKOMEH/IyeMble IperojaBaTeiaeM paszeibl y4eOHUKOB M Y4eOHBIX MMOCOOMH, MPOAHAIM3UPOBAB aKTYaJIbHYIO HH(OPMALHUIO IO
JTAHHBIM TE€MaM, MIPEACTaBICHHYIO B HHQOPMAIMOHHBIX CIIPAaBOYHBIX CUCTEMaX U MPO(decCHOHANBHBIX 0a3aX JaHHBIX, 0OPaTHBIINCH
K 00pa3oBarelbHBIM pecypcaM HH()OpMaIIMOHHO-TEIEKOMMYHUKAMOHHOH cetn «HTepreT». [IpenoaBarens npoBepseT KauecTBO
YCBOGHHSI CAMOCTOSITEIIBHO NMPOPA0OTaHHBIX BOMPOCOB Ha JIAOOPATOPHBIX 3aHATHUSX, IIPU 3aIUTE JOMAIIHEr0 33/1aHUsl U BO BpeMs
9K3aMeHa. 3aTeM KOPPEKTUPYET U3JI0XKEHHE MaTepHaa U Harpy3Ky Ha CTYIEHTOB.

Jis moytydeHHsT NMPAKTHYECKOTO OMbITa pelleHus 3aaady no aucuuiuinHe «MH(popmarnka» BO BHEayIUTOPHOE BpeMs
IpejaraeTcsl caMocTosTeNbHas padora B hopMe goMalHero 3agaHuid. KOHTponb HaJl BBIIOJTHEHUEM U OLIEHKA JOMAaIlIHed paboThl
OCyLIECTBISIETCs B hopMe cobeceI0BaHMU.

Takum 00pa3oM, HCHONB30BAHHE BCEX PEKOMEHAYEMBIX BHJIOB CAMOCTOATENBHOW pPAOOTHI JaeT BO3MOXKHOCTH 3HAYHTEIHHO
AKTHBU3UPOBATh PabOTy CTYIEHTOB HaJl MATEPHAJIOM Kypca U NMOBLICUTH YPOBEHb HX YCBOCHHSI.




