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Jonxcnocmo,yu.cm., yu.36 ®HO — noanocmsio noonuce

Pabouas nporpamma AUCIMIUINHB
HNndopmarTuka

HAumeHoesaHue

Pa3paborana B cootBercTBuu ¢ OC BO HUTY MUCHUC:

CaMOCTOSITENBEHO YCTaHABIMBaEMbIil 00pa30BaTeNIbHbIM CTaHAAPT BBICLIETO 00pa30BaHus - OakaiaBpuar

denepanbHOE TOCYapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE YYpeXKAeHHE Bbiciiero oOpaszoBaHusi «HaruoHanbHbIN
UCCIIeIOBaTENbCKUM  TexHonorudeckuit  yHuBepcuter «MUCHUC» 1no nHampasBaenuro noaroroBku 13.03.02 -
DJIeKTpOoIHEpreTHKa 1 MIeKTpoTexHuKa (Tipukas ot 05.03.2020 r. Ne 95 0.8.)
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«25» mas 2023 1.
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HayYK, TOLEHT

JI.A. TTonemeHko

00ICHOCb,  Y4.CIN., VU.36. noonuce H.0. ©amunusn

«02» nronst 2023 1.



1. HEJIX OCBOEHUSA

Ilenu ocBOCHUS TUCIUTIIIUHBL:

- MONyYCHHWEe CHCTEMbI 3HAHUH O BKIage HHGOPMATHKH B (HOPMHUPOBAHHE LEIOCTHOW HAYYHOH KapTHHBI MHpa, O Crocodax
MIPEICTABICHHS, XpaHEeHHsI, 00Pa0OTKH U Nepenadr HHGOpMaIIH;

- IpUOOpETEeHHE OMBITa HCHONB30BaHUS HH(GOPMALHMOHHBIX PECYPCOB OOIIECTBA M CPEACTB COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHH B 00Y4YEeHHH, HAyYHO-HCCIIEIOBATEIbCKON ISSTEIFHOCTH, a TAKKe B Oyayiel mpo(ecCHOHAIBHOM e TeTbHOCTH.
3agaun AUCUUTUINHBL:

- U3y4eHHE KOMILJIEKca 0a30BbIX TEOPETUYECKUX 3HAHHI B 00J1aCTH HHPOPMATHKH;

- (opmupoBaHWE  NPAKTHYECKMX YMEHUA W  HABBIKOB  pabOThl ¢  INUPOKO  MPUMEHSEMBIMH Ha  NPAKTHKE
POrPaMMHO-HHCTPYMEHTAIBHBIMU CPEICTBAMH PeaH3alii 0a30BbIX HH(POPMAIIMOHHBIX IPOLIECCOB.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOTPAMMBI

Huxn (pa3gen) OIL: |B1.B.06

2.1|TpeGoBaHusi K NpeABAPUTEIbHON OAT0TOBKe 00y4al01Lerocs:

2.1.1|3HaHus, yMEHUS U HABBIKHU, IOJIY4YCHHbBIE IPU U3YYECHHH 00pa30BaTEILHON MTPOTPAMMBI CPETHETO OOIIEr0 00pa30BaHMUS UITH
cpeHero npogeccHoHaIbHOro 00pa3oBaHUs

22| IncuunIuHbI M MPAKTHKH, IS KOTOPBIX OCBOEHHE JAHHOI TMCIUILUTHHBI HE00X0AUMO KAK MpeIliecTBYIONIee:

2.2.1|nxenepHas 1 KOMIbIOTEpHas rpaduka

2.2.2|CoBpemenHbIe HH)OPMAIIMOHHBIC TEXHOJIOTUH

2.2.3|NudopmaTtuzaiys odmecTBa

2.2.4|KubepHeTryecKkre CuCTeMbl

2.2.5(3amuTa napopmanuu

2.2.6|MonenupoBaHue MPOLIECCOB U CUCTEM

2.2.7|BerancinurenbHbIe CpeAcTBa U CUCTEMBI

2.2.8|ucdpoBbie 1 MUKPONPOLIECCOPHBIEC YCTPOICTBA

2.2.9|MHcTpyMEHTaNIbHBIE CPEACTBA MOJEIMPOBAHUS U IPOEKTUPOBAHUS

3. AHIUKATOPBI ®OPMHUPOBAHUS KOMIIETEHIIUM,
COBMEMIEHHBIE C PE3YJIbTATAMU OBYYEHMSA IO JUCIHHUIIJIMHE

YK-1: CriocodeH ocymecTB/IATh NOUCK, KPUTHYECKUIH aHAJIN3 M CHHTe3 HH(POpMAalLUU, YMeHHe AaHAIM3HPOBATh NPoLecchl H
CHCTEMBI C HCNOJIb30BAHMEM COOTBETCTBYIOIUX AHATHTHYECKUX, BBIYHCINTEIbHBIX H IKCIIePUMEHTATBHBIX METO/I0B,
NPUMEHSATh CHCTEMHBbIH I10/IX0JL

3HaTH: VK-1-31— 3Tambl 4 COBPEMEHHBIE TEHJEHIMM DPA3BUTUS BBIYUCIMTENBHOM TEXHUKM U KOMIIBIOTEPHBIX TEXHOJIOTHIA,
CYIIHOCTB ¥ 3Ha4eHne HHGOPMAINN ¥ HHPOPMAIMOHHBIX TEXHOIOTHH B Pa3BUTHH COBPEMEHHOTO OOIIECTBA;
VYK-1-32 — OCHOBBI (PYHKIIMOHHPOBAHUS KOMIIBIOTEPHBIX ceTeil (JIOKaJbHBIX M TJIOOANBHBIX) M OCHOBBI 3alllUTHI
uHpOpMALIUH;
YK-1-33 — TeopeTnueckre OCHOBBI U OOIIME MPUHLIHUIBI TOCTPOCHHS PESIIUOHHBIX 0a3 JaHHBIX, a TAKXKe TEXHOJIOTHU
CO3/IaHUSI OCHOBHBIX 00BEKTOB 0a3 TaHHEIX (TaONHI, 3aIPOCOB, POPM, OTIETOB);
VK-1-34 — cTpyKTYpHUpOBaHHBIH A3bIK 3a1pocoB SQL;

VK-1-35 — 0CHOBBI aITOPUTMH3ALUK H IPOrPAMMHPOBAHNUS;

YK-1-36 — 6a30Bbl€ BO3MOKHOCTU COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEICTB Pa3pabOTKU IPOrPaMMHOr0 00eCIeYeHHsL.

YMeTh:

VK-1-¥1- ncrionp30BaTh cCOBpeMeHHbIE HH()OPMAHOHHO-KOMMYHHUKAIHOHHBIE TEXHOJIOTHH

YK-1-V2— ocymecTBsITh TOUCK UHGOPMAIMU B INIOOATBHBIX U JIOKATBHBIX KOMIIBIOTEPHBIX CETSX C yUYETOM OCHOBHBIX
TpeboBaHM MH(YOPMAIMOHHOIT O€30ITaCHOCTH; OCYIIECTBIATh O00pPaOOTKYy M aHanmm3 WHOOPMAIMHM U3 Pa3IHIHBIX
HCTOYHHKOB 1 0a3 JAHHBIX IIOCPEACTBOM COBPEMEHHBIX HH(POPMAIIMOHHBIX, KOMIBIOTEPHBIX M CETEBBIX TEXHOIOTHH
YK-1-Y3 — npoekTupoBaTh CTPYKTYpY PEIALUOHHON 0a3bl JaHHBIX U UCIOJIb30BaTh UHCTPYMEHTHI coBpeMeHHbBIX CYB/]
Ui pa3pabOTKK €e OCHOBHBIX 00BEKTOB (Ta0JIHII, 3aITPOCOB, POpM, OTUETOR);

VK-1-V4— MaHuypoBarh JaHHBIMH CpeICTBaMHU s13b1ka SQL;

VYK-1-V5 — pa3zpabarbiBaTh alrOPUTM PELICHHUS TIOCTABICHHON 3314kl U PEalIi30BBIBATh €0 Ha S3bIKE BHICOKOTO YPOBHS;
VYK-1-Y6 — npuMeHATb COBPEMEHHBIE MHCTPYMEHTAJIbHBIE CPEJCTBA IPU pa3pabOTKE MPOrpaMMHOrO OOECHEUECHUs], €ro
OTJIAJIKE M TECTUPOBAHUMU.

Biagerts:

YK-1-B1- HaBbIKamMu pabOThI C TEXHUYECKUMU U IPOrPaMMHBIMH CPEICTBaMU 00pabOTKU HHPOpMALIUH;

VK-1-B2 — meronamu ¥ CpeACTBaMH TOWCKA, MOMYYCHHUS U XpaHEHUs MH(POPMALUHU C HCIOJIb30BAHHEM COBPEMEHHBIX
UH(OPMAIIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TE€XHOJOTHUH; METOAaMH U CPEICTBaMM NpPECTaBICHUS MHYOpMalUH B
TpeOyeMoM GopMaTe U ee 3allUThI;

VYK-1-B3 — unpopManinoHHOI TexHONOruel co3aanus, MoAuGHUKALMY U UCIONb30BaHU 00BEKTOB B CPE/ie COBPEMEHHBIX
CYBJ;

VYK-1-B4 — naBbsikamu popmupoBanus 3anpocoB k bJ] Ha ocHoBe si3bika SQL;

VK-1-B5 — HaBbIKamM# alNropuTMHU3ALMU U CTPYKTYPHOTO IPOTrPaMMHPOBAHUS;

YK-1-B6 — HaBBIKaMH OTJIaJIKU U TECTHPOBAHHS IPOTPAMM.

YK-3: Cnocoben 3¢ pekTuBHO 00MeHUBATHCH HHpOPManueii, uaesiMu, NPo6JeMaMu ¥ PelIeHUsIMH ¢ MHKEHEPHBIM CO001IeCTBOM
1 00IIECTBOM B L1€JI0M, OCYLIECTBJIATH COUUAIbLHOE B3AaHMO/IeliCTBHE H PEATH30BbIBATH CBOIO POJIb B KOMaH/Ie.




VK-3-31— apxuTeKTypy IepCOHAIBHBIX KOMITBIOTEPOB, a TAKKe MPUHIUIIBI KIaCCHOUKAINN KOMITBIOTEPHBIX apXUTEKTYD;

VYK-3-32 — cTpyKTypy nporpaMMHOro 00eCriedeHus 1 MPaBOBbIE aCIIEKThI UCIOJIb30BaHMS IIPOTPAMMHBIX CPEICTB.

VYK-3-V1- chopmynupoBarb TpeOOBaHUS K TEXHUYECKUM CPEICTBAM JJIsl PELICHUS ONpeIeICHHbIX 3a/1ay;

YK-3-Y2 — peliaTh IMOCTABJICHHYIO 3aJa4dy C HCIIOJIb30BAHUEM COBPEMCHHBIX IPUKIIAIHBIX HNPOrpaMMHBIX CPEIACTB:

IpOrpaMM MOJTOTOBKU M IPOCMOTpa Mpe3eHTanuil, TAOIMYHbIX IPOLIECCOPOB, MATEMATHUECKUX [TAKETOB.

VK-3-B1- HaBbIKaMH onpeeseH s HCTIONb3YEMbIX TEXHIIECKUX CPEACTB U TPEOYEMBIX PECyPCOB;

VK-3-B2 — unpopmanuoHHOH TexHOJOrHeH pa3pabOTKu M II0Ka3a HIICKTPOHHON Ipe3eHTaluu; HHGOPMAIMOHHON
TEXHOJOTHEHl M1 pacyeToB, aHaNM3a M BH3yalIM3alUM JaHHEIX B Cpele COBPEMEHHBIX TAOIMYHBIX IIPOIECCOPOB;

CpeACTBAaMU MOJCIIMPOBAHUSA B MATCMATUYCCKUX TMAKETaX.

4. CTPYKTYPA U COJAEP KAHUE

JlutepaTypa u

Kon Komneren-
SAHSTHS HaumenoBanue pa3aesioB u TeM /Buj 3auatusi/| Cemectp |YacoB wn sjexkTpoHHble | [Ipumeuanue
pecypchl
Paznen 1. Texunueckue 1 mporpaMMHbIe
cpeAcTBa peaau3anuy HHGOPMALMOHHbBIX
NPOLECCOB.

1.1 HNudopmanus u nHdpopmaruka. 1 2 YK-1-31 JI1.1; JI1.3;
CurHa’sl, JaHHbIe, HH(OpMALIUS. JI1.4; J12.10;
ATpuOyTuBHBIE CBOMCTBAa HH(OPMALUU. J12.14; 92-35;
Onepaunu ¢ nanaeiMiA. KonrpoBaHnye JaHHBIX B 27; 38
OBM. Enunuis! u3mepeHus 1aHHbIX. EquHuIs
XpaHeHus naHHbIX. [loHsTHE O (aiinoBon
crpykrype. [Ipenmer u 3anaun nHGOpMaTUKY.

/JTex/

1.2 Ocgoenne matepuaia no teme «MHpopmarus u 1 3 YK-1-31, JI1.1; JI1.3;

uHpopmarukay. /Cp/ VK-1-V1 JI1.4; J12.10;
VK-1-B1 | JI2.14; 92-35;
VK-1-¥2 97; 98
YK-1-B2

1.3 TexHHYeCKHe CPEACTBA peaTn3alnu 1 1 YK-3-31 JI1.1; JI1.3;
MH(OPMAIMOHHBIX NPOIECCOB. YK-3-32 JI1.4; J12.1;
Ucropus pa3BUTHS CPeICTB BEIUUCITHTEIHHON JI2.10; JI2.11;
TexHUKHU. [IpuHnuns! apxurektypst Jpx. Gon J12.14; 92-35;
Heiimana. CocraB kommnonenToB 9BM JIx. Gpon 27; 38
Heiimana. MaructpanbHO-MOyJIbHAs
apxutektypa OBM. Ilponeccop. OcHoBHBIE
apaMeTphl IPOLECCOPOB. 3allOMUHAIOIIIE
YCTpOMCTBA: KiIAacCU(BHUKAIHS, TIPHHIIMIT padOTHI,

OCHOBHBIE XapaKTEPUCTUKU. Y CTPOHCTBA
BBOJIa/BBIBO/IA TAHHBIX, HX Pa3HOBUAHOCTH H
OCHOBHbIE XapaKTEPUCTHKHU. /JIek/

1.4 I[IporpamMmHbIe cpecTBa pean3anuu 1 1 YK-3-31 JI1.1; JI1.3;
HH(OPMaNMOHHBIX NPOLIECCOB. YK-3-32 JI1.4; J12.9;
ITporpammMHoOe obecnieueHue: 6a30Bblil, J12.10; J12.14;
CHUCTEMHBbIH, CITy>KEOHBIi, TPUKIAIHON YPOBHH. 92-35; 97; 38
Onepanuonnas cucrema. Kiaccuduxanus
MIPUKJIAHBIX IPOIPAMMHBIX CPEICTB.

Krnaccuukanus cinyxeOHbIX IPOrpaMMHBIX
cpencTB. BpenoHocHbIE TpOrpaMMBl.
AmnTuBupycHble nporpamMmsl. Knaccudukanus
POrPaMMHOTO 00eCTIeUeHHS IO YCIOBHM
pacnpocTpaHeHHs U Ucoib30oBaHusl. CpeacTsa
paspabotku nporpamm. /JIex/

1.5 OcBoeHue MaTepuaia 1o teme « TeXHHUecKue u 1 5 YK-3-31 JI1.1; JI1.3;
MPOrPpaMMHBIE CPEJICTBA PeaTH3AIHH VYK-3-32 JI1.4; J12.1;
nH(pOPMALMOHHBIX IpoLeccoBy. /Cp/ VK-1-V1 JI12.9; J12.10;

VYK-1-B2 | JI2.11; JI2.14;
92-05; 97; 28

1.6 [ToaroroBka k 1abopaTopHOii paboTe 1 1 YK-3-31 JI1.4; J13.1;
«H(popMalMOHHBIE TEXHOIOTHH aHAIN3a YK-3-32 JI2.5; J12.10;
CTPYKTYPUPOBAHHBIX JaHHBIX». /Cp/ J12.14; 21; 96




1.7 HupopMalnoHHbIE TEXHOJIOTHH aHATU3a YK-3-V1 JI3.1; JI2.5;

CTPYKTYPUPOBAHHBIX JaHHBIX /JIab/ YK-3-¥2 | J12.10; JI2.14;
YK-3-B1 31; 26
YK-3-B2

1.8 [MoaroroBka k 1abopaTopHOii paboTe YK-3-31 JI1.4; J12.5;
«MH}popMaLOHHbIE TEXHONOTUH BU3yalu3alun VK-3-32 J12.10; J12.14;
CTPYKTYPHUPOBAHHBIX TaHHBIX». /Cp/ JI3.1; 31; D6

1.9 HNudpopmalnoHHbIe TEXHOJIIOTHH BU3YalTU3alHN VK-3-V1 JI2.5; J12.10;
CTPYKTYPUPOBAHHBIX JaHHBIX. CBOIHBIE YK-3-V2 J12.14; JI3.1;
TabauIsl. /J1ab/ VK-3-B1 21; D6

VYK-3-B2

1.10 IMoaroroBka k 1a6opaTopHOH paboTe VK-3-31 JI1.4; J12.5;
«MareMaTuieckoe MOJICTUPOBAHHUE CPEICTBAMHI YK-3-32 JI2.10; J12.14;
3NEKTPOHHBIX Tabmuy. /Cp/ JI3.1; 31; D6

1.11 MaTtematuueckoe MOAETUPOBAHUE CPEACTBAMU YVK-3-V1 JI2.5; J12.10;
3JIEKTPOHHBIX Tabu1. /J1ab/ YK-3-V2 J12.14; J13.1;

YK-3-Bl 391; 26
YK-3-B2
Paznea 2. OcHoBBI pa6oThl ¢ 6a3aMu JaHHBIX.

2.1 OcHoBBI padoTHI ¢ 6a3aMH JAHHBIX. VK-1-33 JI1.2; JI1.1;
WudopmarionHsle cucTeMbl U 0a3bl JaHHBIX. VK-1-34 JI1.4; J11.3;
Tumner CYB/] u apxuTekTypa KIneHT-CepBUC. J12.4; J12.6;
Mogenu nanHbIX. PensunonHas Moaenb JaHHBIX. J12.7; J12.14;
IIpoekTupoBanue 6a3 nanusix. [{enoctHocTh BJ] 22-08
(s13bIKOBAst, CTPYKTYpHasi, CCbLIOYHAs).

Pa3paborka cxeMbl TaHHBIX. TUIBI TaHHBIX.
CoiicTBa nosnei 06a3bl JaHHBIX. OOBEKTHI 0a3bI
naHHBIX. OCHOBHBIE ONEPAINH C JaHHBIMU. SI3BIK
3anpocoB QBE. SI3bIk cTpyKTYpHpOBaHHBIX
3arpocoB SQL. /JIex/

2.2 OcBoenue Matepraia o teme «OCHOBBI pabOThI VYK-1-33 JI1.2; JI1.1;
¢ 6azamu gaHHbBIX». /Cp/ YK-1-34 JI1.3; J11.4;

YK-1-V2 J12.4; J12.6;
YK-1-B2 J12.7; J12.14;
32-08
2.3 IMoaroroBka k nadopaTopHoii pabote «Pabora ¢ YK-1-33 JI1.3; J11.4;
6asoii nanubIX. SA3sik QBE». /Cp/ YK-1-34 J12.4; J12.14;
JI3.1; D6
2.4 Pabora c 6a3o0it nanubix. fA3eik QBE. /J1ab/ VK-1-Y3 JI1.3; J11.4;
YK-1-V4 J12.4; J12.14;
VK-1-B3 JI3.1; 26
YK-1-B4

2.5 [MonroroBka k adopaTopHoii padote «Pabora ¢ YK-1-33 JI1.2; J12.4;

6azoit naHHbIX. 51361k SQLY. /Cp/ YK-1-34 J12.6; J12.7,

JI3.2
2.6 Pabora c 6a3oii nanubix. SA3bik SQL. /J1a6/ YK-1-¥3 JI1.2; J12.6;

YK-1-V4 JI12.7; J13.2
VK-1-B3
YK-1-B4

Paznen 3. OcHOBBI AITOPUTMU3ALNH U

TPOrpaMMHUPOBaHNS.

3.1 OCHOBBI AJITOPUTMHU3ANMUY U YK-1-35 JI1.1; JI1.5;
NPOrpaMMHpPOBAHUS. VK-1-36 J12.2; J12.3;
HUcropus coznanus si3pika Python. AkTyanbHbie JI2.10; J12.12;
001aCTH IPUMEHEHHUS U NIEPCIEKTHUBBI. J12.13; J12.15;
Wuctpykuuu u ctpykrypa nporpammsel. PEP 8 - 92-35; 37, 38;
PYKOBOJICTBO 110 HaITUCAaHUIO Koja Ha Python. 29

basoBsle TuIbl faHHBIX. JJHHAMHYECKas
tunu3anms. Oneparopsl s3bika Python:
apudMeTHIecKue, IPUCBAaNBaHNs, CDABHEHUS,
JIOTUYECKHE, OTIePAaTOPhI WICHCTBA H
TOXIECTBCHHOCTH. [IpHOPHUTET MX BHINOIHEHHUS.
Mopnyns Math. OcoGeHHOCTH BBOAA/BBIBOJA
nanHbix. MucTpykuus if-elif-else, TpexmectrHoe
BelpaxceHue if/else. Iukis! for u while,
MHCTpYKIKU break u continue, BeTBb else B




nuknax. Oynkmun range() u enumerate().
Broxennsle nukinel. Onpeaenenue GyHKIUHA.
OyHKINY ¢ TepEMEHHBIM YMCIIOM apryMEHTOB.
JlokasnbHbIe U r100aNbHBIC IEPEMEHHBIE.
AHoHuMHBIC QyHKIMH, HHCTPYKIHs lambda.
Pekypcus. Tumnbi-koiuiekuu B s3bike Python
(MHIEKCHpOBaHKE, cpe3bl, HYHKIIMU BHIYACICHUS
JUTMHBI, MAKCUMAaJIFHOTO U MUHUMAJIbHOTO
3HAa4YeHUil, COPTUPOBKHU, CMEHBI ITOpPsIKa
CJII0BAHMS DIIEMEHTOB U 1p.). CTPOKH.
®ynkuun u Meros! cTpok. Crmcku (list),
KopTexHu (tuple), MHOXecTBa (set), UX QYHKIUU U
metoabl. Cnoapu (dict) u pabora ¢ HUMH.
Pa6ota ¢ daiinamu. /Jlex/

3.2 OcBoenue Matepuaia 1o teme «OCHOBBI YK-1-35 JI1.1; JI1.5;
aITOPUTMHU3AIMK U TpOrpaMMupoBanusy. /Cp/ VYK-1-36 J12.2; J12.3;
YK-1-V2 | J12.10; JI2.12;
VYK-1-B2 | J12.13; JI2.15;
22-05; 37, 98,;
29
33 IToaroroBka k 1abopaTOpHOiA paboTe YK-1-35 JI1.54; J12.2;
«IIporpamMmmupoBaHue pa3BeTBIAIOMINXCS YK-1-36 J12.3; J12.10;
BBIUUCIUTEIBHBIX MporeccoBy. /Cp/ JI2.12; J12.13;
J12.15; JI3.3;
29
3.4 [IporpamMmMupoBaHre pa3BeTBISTIOMIUXCS YK-1-¥5 JI1.5; J12.2;
BBIYUCITUTEIBHBIX MpoLeccoB. /J1ab/ VK-1-Y6 J12.3; J12.12;
VYK-1-B5 | J12.13; JI2.15;
YK-1-B6 JI3.3
3.5 IToaroroBka k 1abopaToOpHOii paboTe YK-1-35 JI1.5; J12.2;
«IIporpaMmmMupoBaHue HUKIMYECKUX YK-1-36 J12.3; J12.10;
BBIUUCIUTEIBHBIX TporeccoBy. /Cp/ JI2.12; J12.13;
J12.15; JI3.3;
29
3.6 [IporpaMMupoBaHue MUKIMYECKUX YVK-1-¥5 JI1.5; J12.2;
BBIUUCITUTEIBHBIX MPOILeccoB. /J1ab/ YK-1-VY6 JI12.3; J12.12;
VK-1-B5 | J12.13; JI12.15;
YK-1-B6 JI3.3
3.7 [ToaroroBka k 1abopaTopHOii paboTe YK-1-35 JI1.5; J12.2;
«Maccussbi». /Cp/ YK-1-36 JI2.3; J12.10;
J12.12; J12.13;
J12.15; J13.3;
39
3.8 Maccussl. /J1a6/ VK-1-¥5 JI1.5; J12.2;
YK-1-Y6 J12.3; J12.12;
VK-1-B5 | J12.13; JI12.15;
YK-1-B6 JI3.3
3.9 [MoaroroBka k 1abopaTopHOii paboTe YK-1-35 JI1.5; J12.2;
«Dyukuuny. /Cp/ YK-1-36 JI12.3; J12.10;
J12.12; J12.13;
JI12.15; JI3.3;
29
3.10 Oynkiun. /J1ab/ VK-1-Y5 JI1.5; J12.2;
YK-1-Y6 J12.3; J12.12;
VK-1-B5 | JI2.13; JI12.15;
YK-1-B6 JI3.3
3.11 Brimonuenue nomamrsero 3aganus « OCHOBBI YK-1-35 JI1.5; J12.2;
aITOPUTMU3AIMHU U TpOrpaMMupoBanus /Cp/ YK-1-36 JI12.3; J12.10;
YK-1-Y5 | J12.12; JI2.13;
YK-1-Y6 J12.15; J13.3;
VYK-1-B5 29
YK-1-B6
Paznean 4. JlokajbHble M IJ100aJIbHbIE CETH
9BM.
4.1 JlokajibHbIE U IJ100aJIbHbIe ceTn DBM. YK-1-32 JI1.1; JI1.3;
Apxutekrypa cetu DBM. Knaccuduxanus JI1.4; J12.1;
cereii. baszossie Tomonoruun. Mojenb J12.9; 92-95;




B3aUMO/ICHCTBUS OTKPHITHIX cuctem [SO/OSI. 927; 208
OcHoBblI (yHKIIMOHUpPOBaHUS MHTepHETa (CTeK
npotokosioB TCP/IP). CereBbie U TOMEHHBIC
azgpeca. IIpoTokoss! oOMeHa nHpopmanuei u
ciyx0b1 UHTepHEeTa. YHUDUIIMPOBAHHBIH
ykazatens pecypca (URL). Texnomnoruu
IIPOBOJHOTO U OECIPOBOAHOTO MOJIKIIOUEHHS K
WuTepuery. 3amuTa OT yaaJI€eHHOTO
aJMUHUCTPUPOBAHUS. 3alUTa OT
KOMITBIOTEPHBIX BUPYCOB M UX MPOQHIAKTHKA.
WndopmanumonHnas 6e3onacHocts B IHTEpHETE
(xoH(UACHIIMATIBHOCTD, LIEJIOCTHOCTh U
JIOCTYITHOCTh HH(POPMALUH). DIIEKTPOHHAS
uubpoast noanucek. /Jlex/
4.2 OcBoeHne matepuaia no teme «JIokanbHbie 1 4 YK-1-32 JI1.1; JI1.3;
rinobaneHbie cetd DBMy. /Cp/ VK-1-Y2 JI1.4; J12.1;
VK-1-B2 J12.9; 92-95;
37; 98
Paznea 5. CpeacTBa aBToMaTH3alul
HAY4YHO-HCCJIeJ0BATEJbCKHX padoT.
5.1 [TonroroBka k nadopaTopHoii pabote « OCHOBBI 1 YK-3-31 JI12.8; J13.2
pabotsl B cpene Matlab. I'paduueckas YK-3-32
BU3yanu3alus BeruuciaeHui». /Cp/
52 OcHoBbI paboThl B cpene Matlab. I'paduueckas 4 YK-3-V1 JI2.8; JI3.2
BU3yanu3alus BbruuciaeHui. /J1ab/ YK-3-V2
YK-3-B1
YK-3-B2
5.3 [Tonroroska k nadopaTopHoii pabote «OCHOBBI 1 OIIK-3-31 J12.8; JI3.2
pabotel B cpene Matlab. Pemienue ypaBHeHUH 1 YK-3-32
cHcTeM ypaBHeHuil.». /Cp/
54 OcHoBBI paboThI B cpesie Matlab. Pemenne 6 YK-3-V1 J12.8; J13.2
yYpaBHEHUH U cHCTeM ypaBHeHUH. /J1ab/ YK-3-V2
YK-3-B1
YK-3-B2
Yacel Ha KOHTPOJIb. / KoHTpOIB/ 54 VK-1-31 JI1.1, JI1.2,
YK-1-¥1 JI1.3, J11.4,
VK-1-Bl JI1.5, J12.1-
YK-1-32 JI12.15, J13.1,
YK-1-V2 JI13.2, J13.3,
YK-1-B2 22 -39
VK-1-33
YK-1-VY3
VK-1-B3
VYK-1-34
YK-1-V4
YK-1-B4
VK-1-35
YK-1-VY5
YK-1-B5
YK-1-36
YK-1-Y6
YK-1-B6
VK-3-31
YK-3-V1
YK-3-B1
VK-3-32
YK-3-V2

YK-3-B2




5. ®OHJI OHEHOYHBIX MATEPHUAJIOB

5.1. BonpochI /151 cAMOCTOSITEIbHOM MOATOTOBKH K IK3aMeHY

KoHTpoJbHBIE BOIPOCHI, UCTIONB3YEeMBbIE IPH (POPMUPOBAHUH SK3aMEHAIMOHHBIX OHJIETOB.
DK3aMEeHaIMOHHBINH OMJIeT COCTOUT U3 4 BompocoB. Bompock! 11 2 — TeopeTnyeckue BOIpocsl (1o pasnuenam kypea 1-5)
(YVK-1-31; YK-1-32; YK-1-33; YK-1-34; YK-1-35; YK-1-36; VK-3-31; VK-3-32):

NN WD =

9.

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

20.
21.
22.

23.

24.

25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

49.

CurHansl, fanuble, nHpopmanus. CpoiictBa undopmarmu. Oneparuu ¢ gaaHbivu (YK-1-31).

Konupoanue ganubix B OBM (4UCIOBBIX, TEKCTOBBIX, Ipaduueckux, 3BykoBbixX) (YK-1-31).

Eaununpl u3Mepenus naHHbIX. EquHuIb XpaHeHus ganHbiX. [loHsTre o daiinosoii ctpykrype (YK-1-31).
IIpenmer, 3agaun U ocHOBHBIE HanpaBieHus nHdopmaTuku (YK-1-31).

Orarnbl pa3BUTHS BIYUCIUTENbHON TexHUKH. [lokonenus OBM (YK-3-31).

ITpunuuns! apxutektypsl k. pon Heiimana. CocraB komnonentos 9BM Jlx. ¢pon Heiimana (YK-3-31).
MaructpanbHo-moayibHas apxurekrypa OBM (YK-3-31).

IIpoueccop. OcHOBHBIE XapakTepucTUkH npoueccopos (YK-3-31).

3anomuHaroIue ycTporcTsa (BHyTpeHHue, BHeniHue) (YK-3-31).

Yerpoiicta BBoAa uHbopManuu. OCHOBHBIE XapakTepucTUky U Buabl (YK-3-31).

VYcrpoticta BeiBoAa nHGopMaru. OcHOBHBIC XapakTepucTHkH U Buabl (YK-3-31).

ITporpammMHOe obOecnieueHue: 6a30Bblil, CUCTEMHBIH, CTy>KeOHbIH, npukIagHoi ypoBHu (YK-3-32).
Onepanunonnas cucrema (YK-3-32).

IIpuknaaxsle IporpaMMHBIE CPEACTBA, UX Knaccupukanus (YK-3-32).

CayxeOHble mporpammMubie cpeactsa (YK-3-32).

Knaccuukanus BpeJOHOCHBIX IIporpaMM. AHTUBUPYCHbIE IIporpammsl (YK-3-32).

Knaccuguxkarus mporpaMMHOTo o0ecrieueH s Mo yCIOBUSM paciipocTpaHeHus 1 ucnonb3oanus (YK-3-32).
BazoBsie Tumbl ganHbIX s3bika Python. Jlunamuueckas tunuzanus (YK-1-35; YK-1-36).

Omnepatops! s3b1ka Python: apudmernueckue, mpucBanBaHus, CpaBHEHHS, JOTHIECKHE, OTIEPATOPHI WICHCTBA U
toxaecTBeHHocTH. [Ipuoputer ux Beinonnenus (YK-1-35; YK-1-36).

Oco6eHHOCTH BBO/Ia/BBIBO/IA AaHHBIX B si3bike Python (YK-1-35; YK-1-36).

Wucerpyxuus if-elif-else, TpexmectHoe Beipaxenue if/else (YK-1-35; YK-1-36).

Hukaer for u while, uactpykimu break u continue, BeTBb else B nuknax. @ynkiun range() 1 enumerate() (YK-1-35;
YK-1-36).

Ompenenenue GyHKIHH. OyHKIUH C TEPEMEHHBIM YUCIOM apryMeHToB. JIOKanbHBIe U IT00abHbIE TEpEeMEHHBIE.
Anonumuble GyHKIMU, HHCTpYKLus lambda. Pexypeuns (YK-1-35; VK-1-36)

Tumel-xomnekuun B s3b1ke Python (nHIexcupoBanue, cpesbl, YHKINU BEIYUCICHHS JUTMHBI, MAKCUMAJIBHOTO H
MHUHHMMAJIHOTO 3HAaUY€HHUH, COPTUPOBKH, CMEHBI NOpsiika ciepoBanus snementoB) (YK-1-35; YK-1-36).
Crpoxku. Oynknmn u Metosl cTpok (YK-1-35; YK-1-36).

Crucku (list), koprexu (tuple), MHOXecTBa (set), ux pynkuu u meroast (YK-1-35; YK-1-36).

Crosapu (dict) u pabora ¢ numu (YK-1-35; YK-1-36).

Pa6ora ¢ daitnamu (YK-1-35; YK-1-36).

Mopemn mannabix (YK-1-33; YK-1-34).

Pensimonnas monens nanubix (YK-1-33; VK-1-34).

Mexrabnuunble cBsi3u B pensunonHoi BJI. Tlepeuunbie u BHenHue kiaroun (YK-1-33; VK-1-34).
Henoctrocts BJ] (a3b1K0Bast, cTpykTypHas, cebuioynas) (YK-1-33; VK-1-34).

Hopmanm3zamus otHomenuit B pensiurnonHoi b/ (1H®, 2 HO, 3 HO) (YVK-1-33; YK-1-34).

CgoiicTa noseit Tabmui 6a3bl naHubIX (Ha npumepe CYBJl Microsoft Access) (YK-1-33; VK-1-34).

Tune nanseix (Ha npumepe CYBJ] Microsoft Access) (VK-1-33; YVK-1-34).

O0nexTs 0a3bl qanHbiX (Ha npumepe CYBJ] Microsoft Access) (YK-1-33).

Knaccudukanus cereit OBM 1o creneHy yIaleHHOCTU KOMIbIOTEPOB B cetu (YK-1-32).

Knaccuguxkanus cereit 9BM 1o tuny QyHKiroHansHoro p3aumoeiicrus (YK-1-32).

BazoBsie Tononoruu komnsrotepHoii cetu (YK-1-32).

Mogpens B3aumoaeicTBus oTKpbIThiX cucteM ISO/OSIT (YK-1-32).

OcHoBbl pyHKIMOHUpoBaHus MHTepHeTa (crek nporokonoB TCP/IP) (YK-1-32).

Ceresble 1 foMeHHbIe anpeca (YK-1-32).

ITporoxonsl o6MeHa nHbopManueil u ciny:x6el Murepuera (YK-1-32).

YuuduuupoBannsiii ykaszarens pecypca (URL) (VK-1-32).

Texnonoruu nposoaHoro noaxmoyenus k Murepuery (YK-1-32).

Texnonoruu 6ecnpoBoanoro noaxmouenus k Marepuery (YK-1-32).

3amuTa OT yAaJeHHOIO aJMUHUCTPUPOBAHHUS. 3aIllUTa OT KOMIIBIOTEPHBIX BUPYCOB U UX npodunaxruka (YK-1-32).
WNudopmanmonnas 6e3onacHocTh B HTepHETE (KOH(MUACHIIMATBHOCTD, LIEIOCTHOCTh M AOCTYITHOCTh HH(OPMAIIHH)
(YK-1-32).

OnextponHas mudposas noanuck (YK-1-32).

Bompoc 3 —3amaga (pazzen 2) (YK-1-33; YK-1-34; YK-1-¥3; YK-1-V4; YK-1-B3; YK-1-B4). [Ipumeps! 3agaun.

IIpumep Nel.

HMeroTcs maHHBIE O KaTaore KHUT OMOmoTekn HHCTUTYTa: mHdp kaura; @O aBTopa; rox n3gaHus; Homep mkada; HoMep
cremaxa. Mcnons3ys oneparopsl si3bika SQL coznaiite ciemyronye 3ampochl:

a. 3aTpOC Ha CO3JaHue TaOJIUIBI B COOTBETCTBUH ¢ HMeronielics nHdopmarmei;

b. 3anpoc Ha BHeCeHHE 3anuceil B Tabiuiy;

C. 3aTIPOC, OIPEACISIIOIINI CpeTHEe KOMNIECTBO KHUT Ha KK/IOM CTeIUIae YKa3aHHOTo mKada;

d. 3anpoc, yaanstomuii nHGOPMALIUIO O KHUraX YKa3aHHOT'O aBTOPA, U3JJAaHHBIX BO BTOPOi M0J0BHHE XX BEKa.




IIpumep No2.
Nwmerotcs nanHble 00 yuacTHUKAX KoH(pepeHnuu: kon ydactHuka, PO yyactHUKa, axpec, MECTO padoThI, HOMEp TenedoHa,
JlaTa 3asBKH, CyMMa OIUIaThI 3a npokuBanue. Mcnonb3ys onepatopsl sizbika SQL co3paiite cregyroue 3ampoch!:
a. 3aIpoc Ha CO3aHUE TaOJIMIBI B COOTBETCTBHHM C MMEOIIeHCs HH(pOopMarLueii;
b. 3ampoc Ha BHECEHHe 3anuceil B TabnuIy;
c. 3arpoc, onpeneinstomnii @O u Homep TenedoHa yuaCTHUKA, KOTOPBIH BHEC HAUOOJIBIIYIO CyMMY OILIATHI 3
MIPO’KMBAHUE;
d. 3anpoc, ynanstomuii uHGopMaLuIo 00 yYaCTHUKAX, KOTOPBIE ITOAAIH 3asSBKU M03XKE YKa3aHHOM JaThl

Bomnpoc 4 — 3anaua (paznen 3) (YK-1-35; YK-1-36; YK-1-¥5; YK-1-Y6; YK-1-BS; YK-1-B6). [Ipumeps! 3agaum.

IIpumep Nel.

a. Jlan nenouncnennsiii Maccus z[N]. TpebyeTcs onpenenuts cpenHee apupMeTHIECKOE MOI0KUTETBHBIX JIEMEHTOB 3TOTO MAaCCHBA,
BOCbMEPHYHAs 3alTUCh KOTOPBIX OKaHUMBaeTCs udpoi 0.

b. laHo Tpu LenoYUCIeHHBIX MaccuBa Xx[sizeX], y[sizeY], z[sizeZ] (3naueHus sizeX, sizeY, sizeZ omnpenessieT MOJIb30BATEIb).
Tpebyetcs onpeaenuts MaccuB(bl), COJACPIKAIIMN HAUOOIIBIIICE KOJIMIECTBO HEHYJICBBIX 3JIEMEHTOR, B 3aIUCH KOTOPBIX MPUCYTCTBYET
x0T4 051 ogHa nudpa 0. DneMEeHTH MacCUBa, COIEPIKAILET0 HauOOoIbIlIee KOTUIECTBO TPEOYEMBIX JIEMEHTOB, CIEAYeT YIOPSIJ04UTh
10 BO3PACTAHUIO.

ITpumep Ne2.

a. [lan nenouncienusid MaccuB X[ N]. TpeOyeTcs onpeaenuTb MaKCUMAaIbHBIA O MOYJIIO SJIEMEHT 3TOTO MacCHBa,
LIeCTHAALATEpUYHas 3allUCh KOTOPOIr0 OKaHUUBaeTcsa HUppoil A.

b. Jlara kBagpaTHas MaTpuIa mopaaxka M. DeMeHTsI MaTPHIBI — HATypanbHbIE Ynchaa. TpedyeTcst HOMEeHATh MECTaMH JIBE CTPOKH
9TOH MaTpuUlbl: NEPBYIO U3 CTPOK MATPULIbL, 3aII0JHEHHBIX IPOCTHIMU YUCIAMU, U CTPOKY, COAEPIKAILYIO IEMEHT, CyMMa HUdP
KOTOpOT0o MakcHMaiibHA. [Ipeo6pa3oBaHHyI0 MaTPUIly BBIBECTH HA IIEYaTh B OOIICIIPHHATOM BHIIE.

Ipumeuanue. Byoem npeononazamos, umo 6 Mampuye co0epiICUmcs moabKo 0OUH 1eMeHn, Y0061emeopAIouuti 3a0aHHOMY
Kpumepuro.

5.2. Ilepeyens paGoT, BHINOJIHSIEMBIX 110 M CIHUIITIHHE

Jomauinee 3aanne «OCHOBBI AJITOpUTMHU3AaNMK M nporpamMmmupoBanus» (YK-1-35; VK-1-36; VK-1-V5; YK-1-V6; YK-1-BS;
YK-1-B6).

JlomanTHee 3aJaHIe BBITONHIACTCS B (hopMe IpaKTHIecKoi paboTel. TpedyeTcst COCTABUTh aNTOPHTM PEIIeHHs IPUBEICHHBIX B
BapUaHTE 33/1a4 U pealnu30BaTh €ro Ha sA3blKe Nporpammuposanus Python. Pemenune kax ol 3aga4u He06X0JUMO COIPOBOJUTh
NIOSICHUTEIILHOM 3aluCKOM.

3agava 1. BeraucianTs 3HaUEHNS TApaMETPOB a, b, UCTIONB3Ys MPEACTaBICHHbBIEC B BapHaHTe (JOPMYIIBI, U CPABHUTH MONTyIEHHBIE
pesynbTathl (a>b,a<b,a=b?).

TIpumeuanue. Ilpu sviuucienuy 8b1paiceHUti HEOOXOOUMO AHATUIUPOBAMb 0ONACL OONYCMUMBIX 3HAYEHUL AP2YMEHMO8, KOmopble
ucnonvzyromes 6 goipaxcenuu. Tax, Hanpumep, 3HameHamenb OpOOU MONCEM NOIYYUMb HYIE80€ 3HAUEHUe, U NPOZSPAMMA NPEePEEmCs.
no owubke oenenus Ha Holb. Heobxooumo yuumsieams u 0Onycmumvlil OUANA30H AP2YMEHmOo8 UCNOb3yemblx QyHkyuil. Tax,
OCHOBaHUe 102apudma 00NIHCHO Oblmb OonbULE HYIA U He PAGHAMbCA eOUHUYe, a 102apudmupyemas QYHKYus 00NxCcHa Oblms 6onbuLe
HYJIA. BHumamensto cnedyem omHOCUMbCA K 8bIPAICEHUIO, 8 KOMOPOM, HANPUMED, BbINONIHAEMCA U36lle4eHue K8AOPAMHO20 KOPHA
uny, 8 0bwjem ciyuae, 6036edeHue 6 cmenelb, NOKA3AMelb KOMOPOU AGIAEMCs He Yeablm Yuciom. B smom ciyuae moxcem 6vime
NOJIyYeH pe3yibman 6 8uoe KOMRIEKCHO20 YUCIA U BOZHUKHEM OuUOKA, Komopas npueedém K npepbl8anuto pabomsl npozpammbl.

Bapwuant 1

a= —w, b= x(arctgz+ e_("+3))

I+—+——
2 4
Bapuant 2

3+ (v
R — =1 _
? 1+x2|y—tng’ b +|y /4+

3apaua 2.

Bapwuant 1

TpebyeTcs HanucaTh NpOrpaMmy, ONpPEACISIOILYH0 KOJINYECTBO AHEH B Mecsue (Bapbupyercst ot 28 1o 31) no BBeZIGHHOMY
M0JIb30BaTENIeM Ha3BaHHIO Mecsa. ['o/lbl B alNropuT™Me perieHus 3a1adl MOKHO He YUUTHIBATh U BRIBOAUTH I (heBpajsi COOOIICHUE
0 TOM, YTO ITOT MECSII MOXKET COCTOSTh Kak u3 28, Tak U u3 29 nHel (1si BACOKOCHOTO TO/1a).

-

2
~x) + .
2 3

Bapuant 2

TpeOyercst Harmwicarth NPOrpaMMy, OINPEIENISIONIYI0 YPOBEHb TPOMKOCTH 3BYKa IO BBENEHHOMY IIONE30BATENIeM 3HAYEHHIO YPOBHS IIyMa B
Jerwbenax. Ecim BBeneHHOE 3HaueHME B TOUHOCTU COBMAJAET C OJHUM M3 3HAYEHHMIl B MPUBEACHHOM TaOuIle, HEOOXOMMMO BBIBECTH, YEMY
COOTBETCTBYET YKA3aHHBI YpOBEHb IPOMKOCTH. ECITi BBEZIEHHOE 3HAYEHHE MOMAIeT MKy YPOBHSIMH B TaOJIHLIE, HY>KHO COOOIIATH, MEXTY KAaKIMU
uMeHHO. Taioke mporpaMMa JOJDKHA BbIIABATH KOPPEKTHBIE COOOLLEHMS, B CIIydae €CIM BBEACHHOE IOJIH30BATENEM 3HAUCHHE OKKETCS HIDKE
MUHUMAITBHOTO WY GOJIBILE MAKCUMAIBHOTO.

3anaya 3. BbMUCIUT U BRIBECTH Ha SKpaH MOHHTOpA B BUJIC TAOMIIBI 3HAUCHHS (DYHKLIMH, 3a/IaHHOM C OMOIIBIO psiia Teiinopa, Ha nHTepBaie oT
XHau 10 XKOH ¢ IaroM dx ¥ TOYHOCTBIO € (3HAUEHMs] YKA3aHHBIX NApaMETPOB 33Jal0TCsl TOIb30BATeeM NPU 3aIlyCKe MPOrpaMMbl, HAIPUMED,




€=0.00003). Tabmiry cremyer CHaOIUTH 3aroJIOBKOM U IHankoi. Kakmast cTpoka TabiuIbl JOJDKHA COZICpKaTh 3HAYCHHUE apryMEHTa, 3HAUCHHC

(DYHKIMH ¥ KOJIYECTBO POCYMMHUPOBAHHBIX WICHOB Psifia.
Ipumeuanue. Ipu pewenuu 3a0ayu cnedyem nOIyYUmMy peKyppeHmuyio popmyy 0s GblMUCTEHUs 04ePeOHO20 YlleHd 3a0aHH020 pAod

a
6 6ude anpq = k- a,, 20e k = k=2
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Bapuanr 1
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BapuanT 2
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3agaya 4. BoluncnuTh 3aJaHHYIO B BAPHAHTE CYMMY/TIPOU3BEAECHUE/KOIMYECTBO AIEMEHTOB JIByMEPHOH MaTpHIIbI,
YIIOBJIETBOPSIOMINX YKA3aHHBIM KPUTEPHSIM, U IIPOU3BECTH TpeOyeMyIo B BapHaHTe MOAN(DHUKAINIO YIEMEHTOB UCXOAHON MAaTPHIIBL.
Bapuanr 1

BBIYMCIUTD U 3aTIOMHHUTH CYMMY ITOJIOKHUTEIBHBIX 3JIEMEHTOB Kaka0ro cronona marpuisl X[10][10] (X ;; — uemnbie umncna).
Pesynbrathl oTrie4aTaTh B BU/IE€ CTPOKH.

BapuanT 2
BBIUMCIIUTD U 3aTIOMHHUTH KOJMYECTBO YETHBIX 3JIEMEHTOB Kax0i cTpoku Matpuisl A[12][10] (a ;; — uensie uucna). Pe3yabTaTsl
OTIeYaTaTh B BUJE CTPOKH.

3anaua S.

Bapwuant 1

3anansl 4 Bextopa A[6], B[6], C[6], D[6]. Ilepemennoii K nprcBouts 3HaueHue 1, ecinu ckanspHOe MPOU3BEICHUE TIEPBOTO BEKTOPA
Ha BTOpOW OOJIbIlle, YeM CKaIsIpPHOE IPOHM3BEAECHHE TPEThEro BEKTOpa Ha YEeTBEPTHIH, W 3HaueHWe (0 B MPOTHBHOM ciydae. Box
9JIEMEHTOB MacCCHBOB, CKaJISIPHOE TIPOU3BEJICHNE BEKTOPOB O(OPMHUTH B BUJE (DYHKIIHUH.

Bapuant 2
3anansl 4 Bektopa A[8], B[8], C[6], D[6]. Pemuth ypaBuenue d - x = ¢, rae d — qymuHa Bektopa AB, ¢ — anmuna Bekropa CD. Beoa
9JIEMEHTOB MacCHBOB, BEIYHCIIEHHE JUIMHBI BEKTOPA 0OPMUTE B BUAE (QYHKLUIH.

IIpu W3y4YeHUH IUCUUILUIMHBI MPEIYCMOTPEHO BBINOJIHEHHE W 3ammra JjJabopaTtopHbiX padoT. Kaxknas maboparopHas pabora
[peIyCMaTpPUBACT BBIIOIHCHHUE JBYX MPAaKTUYECKUX 3aJaHHil (3aJaHUs PENPOLYKTHBHOTO YPOBHS U 33QaHHSI PCKOHCTPYKTHBHOTO
YPOBHSI) M OTBETHI HA KOHTPOJIBHBIC BOIIPOCHL.

JlaGopaTopHas padora « AH(popMAaLIOHHbIE TEXHOJIOTHH AHAIN3A CTPYKTYPHPOBAHHBIX JaHHbIX» (YK-3-31; VK-3-32;
YK-3-V1; YK-3-¥2; YK-3-B1; YK-3-B2)

IIpakTH4eckoe 3aganne
3agaua 1. PenpoayKTHBHBIH YPOBEHb.
B snexrponHyto Tabnuiy 3aHecny HHGOpMAIMIO 0 3aKa3ax Ha IOCTaBKY KOMIBIOTEPHOI TexHuKu. Tpedyercs:
1. BBIYMCIIUTH 3HAYCHUS YKA3aHHBIX MAPaMETPOB;
2. orhopMaTHpOBATh MPOU3BOIBHBIM 00Pa30M LIAIKY TaOJIHIIbI;
3. BBIICNUTH BCE SUYEHKU YKa3aHHOTO CTOJIOIA, 3aIlI0OJIHEHHBIC 3HAYCHUSMH, YIOBJICTBOPSIOIIMMH 3a/IaHHOMY KPUTEPHIO,
IIOCPEJICTBOM YCIIOBHOTO (hOpMaTHPOBAHUS;
4. BBINOJIHUTh MHOTOYPOBHEBYIO COPTUPOBKY YKa3aHHBIX JIaHHBIX;
5. BBIOpaTh CBEICHUS, COOTBETCTBYIOIINE 3aJaHHBIM KPUTEPHSM.
6. peoOpa3oBaTh HCXOAHYIO TAOJHILY C TIOMOIIb KOMaHAbl Popmamuposams Kak madiuyy W BHIIOJHUTH B HEH yKa3aHHBIC
JICHCTBHS.

IIpumepbl BapuMaHTOB
Ne Kpureprnn copTHPOBKH U QPHIBTpAU
1 Ha HOBBIX 1HCTaX BBIIOIHUTE COPTUPOBKY JAaHHBIX Ha TPEX YPOBHAX 110 BO3PACTAHUIO:
a. no Kareropuu, Haumenosanuto, Jlate;
b. mo Menemxepy, ['opony, [dare.
Ha HOBBIX ucTax crenaiite 2 BEIOOPKU JaHHBIX, HCIONB3YS CIEIYIOMNE KPUTEPHH:
a. BBIOpaTh CBEICHMS O 3aKa3ax Ha IOCTaBKy 000pyaoBaHus B I. benropoa, obopmieHHsix ABepunbiM T.A. ocenbio 2023
T.;
b. BEIOpaTh CBEJICHHUS O 3aKa3axX Ha MOCTaBKy KomibloTepoB B ropoaa Kypck u Boponex B TperbeM kBaprane 2023 r.
2 | Ha HOBBIX JIHCTaX BBIIOJIHUTE COPTUPOBKY JaHHBIX Ha TPEX YPOBHSX 110 BO3PACTaHUIO:
a. mo HanmenoBanwmto, J{ate, Cymme K omare;
b. mo I'opony, ate, Konnuectsy.
Ha HOBBIX cTax crenaite 2 BEIOOPKU JaHHBIX, HCIIOJIB3YS CIEeIYIOINE KPUTEPHH:
a. BBIOpaTh CBe/IeHUs O 3aKa3ax Ha nocraBKy oducHbeix ATC u tenedonoB B r. Boponex B ssHBape 2023 r.;
b. BBIOpaTh CBElICHHS O 3aKa3ax Ha MOCTABKY YCTPOWCTBA CBsI3H B ropoza benropon u BopoHex B nepBom momyroauu 2023




3agaua 2. PeKOHCTPYKTHUBHBII YPOBEHb.
Ha ocHOBaHMM WCXOIHBIX NAHHBIX, NPEICTABICHHBIX B JJIEKTPOHHOW TaONWIle, COOTBETCTBYIONIEH BapHaHTY 3aJaHW,
TpeOyeTcs BHIUMCIUTD 3HAUECHHS YKa3aHHBIX B BAPUAHTE 1apaMETPOB; BBINOJIHUTH MHOTOYPOBHEBYIO COPTUPOBKY U BHIOPATh
CBEJCHUSI, YOBIECTBOPSIONIIE 3aIlaHHBIM KPHTEPUAM O0TOOpA.

IIpuMepsl BApHAHTOB

Ne IlocraHoBKa 3aauu
1 1. B anexTpoHHYI0 TaOnuIly 3aHECIH JaHHbIe O TECTUpOBaHUM yueHUKoB (Bapuanr 1.xIsx). Ha ocHOBaHUM aHHBIX,
COAEPIKALIMXCS B 9TOH TaONIMIe, OTBETHTE Ha CIIEYIOIINE BOIPOCHIL:

1.1 ckonbko yueHukoB B CeBepo-3anaanom okpyre (C3) caaBanu TeCT 10 pyccKoMy si3biky? PacueTHyto popmyiry
3armummTe B siueiiky H2 tabnuer,

1.2 xaKkoB cpesHUI TeCTOBBIN Oai y yueHuKoB 3anaaHoro okpyra (3)? PacuerHyto ¢popmyiy 3anumunte B ssueiiky H3
TaOJIAIIBI, OTBET BBIBECTH C TOYHOCTBIO JIO IBYX 3HAKOB ITOCTIE 3aIISTOH;

1. 3 yemMy paBHa HauMeHbIIasi CyMMa OaJJIOB IO HEMEIKOMY s13bIKY y yueHuKoB FOxHoro okpyra (FO)? PacuerHyto
(dopmymy 3ammmure B staeiiky H4 taGmuuer;

1. 4 CKOJIBKO MPOIICHTOB OT OOILETo YKcia yYeHUKOB COCTABUIIM YUSHHUKH, TIOJTy4uBIIne 110 uHpopmaruke Oonee 750
OannoB? PacuetHyto Gopmyiy 3anumuTe B staeiiky HS Tabmmsr;
2. Ha HOBOM JIMCT€ BBIIIOJIHUTE COPTUPOBKY JaHHBIX HA TPEX YPOBHsIX 1o Bo3pacTtanuto: Oxpyr, IIpenmer, bam.
3. Ha HOBBIX JIUCTax caenaite 2 BHIOOPKH AaHHBIX, UCTIOJB3YS CISAYIONIHE KPUTEPUH:

3.1 BeIOpaTh cBeaeHus 00 yuenukax CeBepo-3anaanoro okpyra (C3), caaBIIMX TECT MO pyccKoMy s3bIKy Ha 500 GayioB u
BBIIIIE;

3.2 BeiOpatk cBenenus 00 yuennkax FOxuoro (FO) u FOro-Bocrounoro (FOB) okpyroB, npoXoAuBUIMX TECTHPOBAHHUE MO
AHTIIMIICKOMY WITH HEMELIKOMY SI3BIKY.

2 | 1. B anexTpoHHYy0 TabIuIy 3aHECIH JaHHBIE O KAIOpUitHOCTH poaykToB (Bapuant 2.x1sx). Ha ocHoBaHMN 1aHHBIX,
COZIep’KaIUXCSI B 3TOH TabnuIle, OTBETHTE HA CIEAYIOIINE BOIPOCHL:

1.1 cKOJIBKO IIPOLYKTOB B TaONUIE COAEPAKAT MEHbLIE 25 T )KUPOB U MeHbIIIE 25 T yriaeBonoB? Pacuernyio dopmyiy
3anuiuTe B siueiiky H2 tabnuiisr;

1.2 xakoBa cpeJHss KaIOpUIHOCTh IPOLYKTOB C coaepxkanueM Oenkos Goinsie 20 r? PacuerHyto Gopmyity 3anummuTe B
stueiiky H3 TaOnuiipl, OTBET BBIBECTH C TOUHOCTHIO JIBA 3HAKA MOCIIE 3aISTOM;

1.3 yemy paBHa HauOoJbIIask KAIOPUHHOCTb IPOLYKTOB C COAEPAKAHUEM KUPOB Oomblie 60 r? PacueTnyro hopmyiy
3anuiuTe B siueiiky H4 tabnuiisr;

1.3 CKOJBKO IIPOIYKTOB B IPUBEIEHHOM CIIUCKE, cofepskalux MeHee 10 r yrieBoJoB, UMEIOT KaTlOpUHHOCTD,
npesbimarontyo 500 Kkan? Pacuetnyto popmyiny 3anumute B siueiiky HS Tabnupl.
2. Ha HOBOM J1MCTE BBIIIOJIHUTE COPTUPOBKY JaHHBIX Ha TPEX YPOBHSAX IO Bo3pacTaHuto: JKupsl, Yriesoasl, KanopuitHoCTb.
3. Ha HOBBIX nHCTax caenaiiTe 2 BEIOOPKH JaHHBIX, HCIIONB3Ys CIEAYIOIINe KPHTEPHH:

3.1 BBIOpATh CBEEHHUS O MPOLYKTaX, KATOPUHHOCTH KOTOPBIX npeBbiiaeT 700 Kxai, a cogepxkanue yriesonos pasHo 0,0
r;

3. 2 BbIOpaTh CBEJECHUS O MPOJAYKTAX, COAEPAKAHHUE YITIEBOIOB B KOTOphIX mpebimaeT 90,0 r, a sxupst cocrasisiior 0,0 r.

KoHTpoJibHbIE BOTPOCHI

1. Kakue nanHble MOXKET COJlepKaTh siueiika padbouero jaucra?

2. Ilepeuuciute 10MyCTUMBIE ONEpaH]Ibl B (HOPMyYJIE B 3IEKTPOHHOH Tabnulie.

3. Ilepeunciute apudMeTHIECKHE ONEPALMH U ONIEpalliyl OTHOIIEHHMS IOIYCTHMBIE B ()OpPMYJIe B SIEKTPOHHOM Tabmuie.

4. Kakoli Buz agpecalyu cieayeT UCIoIb30BaTh, €CIU IIPU KONUPOBAHUU (POPMyIIbl HEOOXOAUMO, YTOOBI CChIIKY, BXOASIIUE B
9Ty popMyity, OCTaBaIMCh HEM3MEHHBIMU?

5. B sueiike B3 cogepxkurcs popmyna
=A2+3C$4+$B2

Kakum 06pa3oM U3MEHATCA ONEPaHbl IPU KONUPOBaHUM (HOpMyJbl B sueiiky D5?

6. TIlpuBenure npumep GopMyJibl, copepIKalleii aOCONOTHYIO CCBUIKY.

7. IlepeunciuTe NOCIEA0BATEILHOCTD ASHCTBUI IPU IOCTPOEHUH (HOPMYJIbI B SIEKTPOHHON TabIuLE.

8. Tlepeuncnure kareropun pyHkumid TabnuuHoro npoueccopa MS Excel.

9. B kaxoil mocienoBaTeIbHOCTH PACIIONAratoTCsl IIPU COPTUPOBKE CTPOK B CIIMCKE YKMCNIA, TEKCT, aThl, JOTHYECKHE 3HAUCHUS
U IyCTHIE STUCHKH:
a. IpU COPTUPOBKE 110 BO3PACTAHUIO?
b. npu copTUpOBKE 110 YOBIBaHHIO?

10. Yo o3HauaeT NOSBICHUE #H##H## TIPU BBIIOTHEHUU PACUETOB?

11. B ngmamazone B1:B5 mo mopsiaky ykaszansl 3HaueHus 1, 5, 3, 4, 2. Kakoii pesynprar nmonydurcs B staelike Cl, ecnu B Helt
yKa3zaTb HopMyIy:

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

12. Ha uro cchutaetcs siueiika B jokyMeHtTe MS Excel, eciiu oHa coepkut cienyroiiee 3HaueHue [Boipyuka.xls]SIaBaps! AS?

13. Ecnu siueliky, B KoTopoi yka3aHa gopmyiia, ckonupoBaTh (Ctrl+C) u BcraBuTh B Apyryto siueiiky (Ctrl+V), To BcraBuTcs
(dbopMyIa WM pe3ybTaT BEMYHCIEHHST (POPMYIIbI?

14. Ecnu k nuana3oHy, coaepxaiiemMy 4 cronbua, IpuMeHUTs koManay CopTUpoBKa, 110 KaKOMY CTOI0Ly OyAeT OTCOPTUPOBaH
auanaszon?

15. VYkaxkuTe HECKOIBKO PAaCIIUpPEHUil (ailioB, KOTOPbIE MOXKHO BbIOpATh IIPU COXpaHEeHUU A0KyMeHTOB B Excel Bepcuu 2007+?

16. Uro MoxxHO nocuuTath pu nomoinu Gyukiuun CYMMECIIN()?

17. Kakoli onuuei crenuanbHoi BCTABKU MOXKHO FOPU30OHTANbHBLI JUaNa30H JaHHBIX BCTABUTh BEPTUKAIBHO U HA000pOT?

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




JlaGopaTopHas padora « AH(popMAaLOHHbIE TEXHOJIOTHH BU3YaIH3alMH CTPYKTYPHPOBAHHBIX AaHHbIX» (YK-3-31; YK-3-32;
VK-3-V1; YK-3-¥2; YK-3-B1; YK-3-B2)

IIpakTH4eckoe 3axanue
3agaua 1. PenpoayKTHBHBIH YPOBEHb.
B anekTpoHHYI0 TaONHIly 3aHEeCIM HHPOPMAILIUIO O 3aKa3aX Ha IIOCTaBKY KOMITBIOTEPHON TEXHUKH ((aiii
Jlabopamopnas_pabomaNe3.xlsx). Ha 0cHOBaHHYM NCXOJHBIX JaHHBIX, IPEACTABICHHBIX B TaOIuUIe 3akasvl, TpeOyeTcs:
1. OCTPOHTH CBOIHYIO TabIHIy Keapmanbhble umoau npooadic, 0TOOPaKaroNIy o UTOTU MPOaX KaXJ0ro HAUMEHOBAHHUS TOBAPOB
K0} U3 MPEJICTABICHHBIX B TA0JIHIE KATETOPHUil TOBAPOB MOKBAPTAIBHO C BO3MOXHOCTBIO BEIOOpa ropoia, B KOTOPBIH ObLT
OTIIPABIICH 3aKa3;
2. CT'CHEPUPOBATH aHAJIOTUYHBIC UTOT'U U1 KAXXJIO0I0 ropoJa, mpeaACTaBJICHHOI'O B MCXOZ[HOﬁ TaGHI/ILle, Ha OTACIBbHBIX JIUCTAX
AKTHUBHOH paboueil KHUTH;
3. IOCTPOUTH CBOAHYIO TAOIMHLy Mmocu npodasic menedxcepos, 0TOOPAKAIOLIYIO HTOTH MPOAAK KaXKAOT0 MEHeDKepa IS KaXKI0ro
ropoja B OTIENBHOCTH, U HACTPOUTD JJISl Hee MHTEPAKTUBHBIE (DHIIBTPBL, C TOMOIIBIO KOTOPBIX IPOJIEMOHCTPHPOBATH CIIEAYIONIHE
ITOKa3aTeH:

3.1mposaku KOMITBIOTEPOB B IIOCIIEAHEM KBapTale;

3.2 nponaxu nevaTHbIX ycTpoUcTB (mpunTep, MOVY) u ycrpoicTs cBs3u (opucHas MTC) B nepBoM NOIYroauH;
4. IOCTPOUTH CBOJHYIO Auarpammy Mmoeu npodasic, 0TOOPaKAIONIYI0 UTOIH MIPOJaX NEYATHBIX YCTPONCTB 1 YCTPOMCTB CBSI3U (IIpH
MIOCTPOCHUH CIIEIyET MPEILyCMOTPETh BO3MOXKHOCTh BBIOOpA 1aThl 0(OPMIICHHS 3aKa3a);
5. oropMaTUPOBATh AUATPAMMY, HACTPOUB MPOU3BOJILHBIM 00pa3oM GopMaT 00JacTH TUarpaMMbl, 00JIACTH TTOCTPOCHHSI
JarpaMMBbl, CTCHOK M OCHOBaHHUsI MarpaMMbl, psIoB NaHHbBIX (purypa, ppoHTanbHBIH 3a30p, O0KOBOH 3a30p, 3P PEKTHI, 3aIMBKA H T.
n.);
6. MOCTPOUTH CBOJHYIO THarpaMMy, OTOOPaXKaroLIy 0 UTOTH ITPOJIaK MEYaTHBIX YCTPOWCTB H YCTPOUCTB cBsi3u B benropon u Boponex
B repBoM kBapraie 2023 T.

3agaua 2. PeKOHCTPYKTHUBHBII YpPOBeHb.

IIpumepsl BADHAHTOB

Bapuanr 1

1. B snekrpoHHyI0 Tabmuily 3aHeciy WH(OPMAIHMIO O IPy30MepeBO3KaX, COBEPIICHHBIX HEKOTOPHIM aBTONPEANIPUSATHEM C [0 9
okmabps (daitn Bapuanm_1.xlsx). Ha ocHOBaHMU JaHHBIX, COACPKAILMXCS B UCXOAHOH TalIHIle, MOCTPOITE CBOAHYIO TAOIUILy U
CBOJIHYIO JIHAarpaMMy, OTPaXKaloIIne CBEACHHS 0 CyMMapHOH Macce rpy3a, JOCTaBICHHOTO B HaCeJIeHHbIE MyHKTHI bepesku, bykoego,
Ocunxu 8 u 9 oxmaodps. Ilpu co3naHny MakeTa CBOIHOHN TaOIMIBI NODKHA ObITH IPEeIyCMOTPEHa BO3MOXKHOCTh BbIOOpa [lynkma
OmnpasneHus..

2. Jlo6aBbTe Ha3BaHue quarpaMmbl. OTdhopMaTUpyiiTe qUarpaMmy, HaCTPOUB IIPOU3BOIBHEIM 00pa3oM Gopmar 001acTU 1UarpaMMBbl,
00JIaCTH TTOCTPOEHHS JHarpaMMbl, CTEHOK M OCHOBAHHMS AUArpPaMMBL, PAIOB JaHHEIX (hUrypa, GpoHTaIBHBIN 3a30p, OOKOBOMW 3a30p,
3¢ (EeKTHI, 3aNUBKa U T. 11.).

Bapuant 2

1. B anexTpoHHYI TaOnuily 3aHECiH JaHHbIE O TECTUPOBAaHMM YyueHHMKOB (Qaiin Bapuanm 2.xlsx). Ha ocHOBaHMM JaHHBIX,
COZEPIKALINXCS B ITOW TaOJHIIE, TOCTPOHTE CBOJHYIO TAOIHILYy U CBOJHYIO IHATrPaMMy, OTPaKaIOIe CBEICHHUs O CpeHeM Oasuie mo
Jumepamype 1 pycckomy A3bIKy y4aluxcsi 4yeTblpex okpyroB: Cegeproeo, Bocmounoeo, FOxcnoeo n 3anaonozo. Cpennuit 6amn B
TabIuIe TOJDKEH OTpaXkaThCsi C TOYHOCTBIO — OJMH 3HAK mocie 3amsitod. [Ipy co3maHuu MakeTa CBOTHOM TaONUIBI JOJKHA OBITH
IIPEAyCMOTPEHa BOSMOXKHOCTD BEIOOpa Damuauu y4yeHuxa.

2. lo6aBbTe Ha3BaHHE quarpaMmel. OTdopMaTupyiite quarpaMmy, HACTPOUB IPOM3BOIBHBIM 00pa3oM (opMaT 00JIacTH JHarpaMMBbl,
00JIaCTH MOCTPOSHHS TUArpaMMbl, CTCHOK M OCHOBAHHS TUarpaMMBbl, psZIOB JaHHBIX (Purypa, GpoHTaIbHBIH 3a30p, O0KOBOW 3a30D,
3¢ (EeKTHL, 3aNUBKa U T. 11.).

KoHnTpobsHbIe BONpochI
1. IlepeuncnauTe OCHOBHBIE IEMEHTHI AUArPaMMbl U IPUBEIUTE UX KPATKOE ONUCAHUE.
[lepeuncnure cranmapTHBIE TUIIBI AMATpaMM TabinuHoro npoueccopa MS Excel u qaiite ux KpaTKoe OMUCaHUE.
YKaXuTe 10ITyCTUMbIE BAPHAHTHI pa3MeEIleH s CBOTHON TaOIUIIbI U AUarpaMMBl.
OmnummTe OCHOBHBIE BOZMOKHOCTH TP (HOPMATHPOBAHUH PSIOB TPEXMEPHOH TMCTOTPAMMBEL.
Kakoii Tun quarpamm Haubosee yio6€eH [Uis pecTaBaeHus] HHPOpMaluK B IPOLIEHTaX ?
Kakum 06pa3zoM BO3MOXKHO H3MEHHTH PACIOIOKEHHUE JIET€H/IBI B THarpaMme?
Kak nonumars cooOuieHue # 3Hau! ipu BeIYMCIIEHHH (OPMYIIbI?
Jan pparMeHT >IeKTpOHHON TaOIHIBI B peXKUMe 0TOOpaXkeHUs HhopmyI.

| | A | B | C l D |
1 =Cc2-1 =Al1*2 =C2+B1-2 =(B1+D2)/2
3 2
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Ilocrne BeIMoONHEHNS BEIYMCIEHNH TOCTPOWIN AMAarpaMMy I10 3HaueHusM auamnazona Al:D1. Ykaxure noidydeHHyI0 AMarpaMMy:

1) 2) 3) 4) '
i 2 A
OtBet 00OCHY#TE.

9. Jlan (hparMeHT 3JIEKTPOHHOHN TaOIUIIBI B pEKUME 0TOOpaXKeHUsT HOPMYJL.




A B \ G D \
1 |=C2-B1 =B2-C2 =Bl+C2 =(Cl-C2)*3

2 3 2
ITocie BBITTONTHEHNST BEIYUCIICHUH TIOCTPOIIIN AUAarpaMMy I10 3HaueHusM nuamnazoHa Al:D1. YkaxnTe modydeHHy0 AuarpaMmy:
1) 2) 3) 4)

e B ap
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T d F

OtBet o0oCHYHTE.
10. OmumuTe WHCTPYMEHTHI TAOIMYHOIO IPOLIECCOpPA, ITO3BOJLSIOIINE HACTPAWBATh MHTEPAKTHBHBIC (DMIBTPBI IJISI CBOJHOU
TaOJIHIBI WITH JIHArPaMMBI.

JlaGopaTopHas pagora «MaTeMaTHYeCKOe MOJeJTMPOBAHUE CPEICTBAMU IEKTPOHHBIX Tadmmy (YK-3-31; VK-3-32; YK-3-V1;
YK-3-V2; YK-3-B1; YK-3-B2)

IlpakTHYeckoe 3a1aHue

3anaya 1. PenpoayKTHBHBI YpOBEHb.

Hcnons3ys HapcTpoiiky «Ilouck pemerns» tabnmgroro mponeccopa Microsoft Excel, Haiioure skcTpeMyM (MakcHMyM / MHHUMYM)
3aJlaHHO} B BapHaHTe LieNeBOoi QyHKIUM C yUETOM YKa3aHHBIX B IIPEJCTABIEHHOI MaTeMaTHUECKOH MO/IEIU OrpaHUYEHUH.

IIpumepsI BADHAHTOB
Ne Bapuanra MaremaTHueckas MOJEINb

1 L(X)=5x)+7x; —6X3 + 9%, + 8%5 — max;
(0.7% i+ 0,95 +15%3 + 2,3x4 + 18%5 < 50000
|0,4% +11x5 — 0,5x3 +1,3x 4 — 2.8%5 232000
10,5% 1+ 18x5 +0,7x, +2x5 40000

12.2% |- 14x, - 0.8x3 + 0.9x 4 =15000
1x;z0(j=13).

2 LiX)=x1 +4x3 +8xy4 —12x 5 — min;

X+ 9X2 +2X3 —4X4 =250,

| 04x%) +X7 —5%3 +3x4 +8x5 = 460,

c: 0551{1 + 10X2 —3X3 + 6X4 + 2X5 =190,
11%5 — B.5%3 +3x4 + Ix5 =210,

I%; :_’OL_]=E|

3agaua 2. PeKOHCTPYKTHBHBIN YPOBEHb.
1. Pa3paboTaTh MaTeMaTUYECKyI0 MOJEIb IPEICTABICHHON B BapuaHTe 3aJaul. B onucanuy 10mKHO OBbITh IPUBEIEHO:
- onHcaHKue nepeMeHHbIX X1 (Hanpumep, X 1— KOIUYecTBO aKiui npeanpustus A, X2 — KOJMYeCTBO akUuil npeanpusitus b
" T.J.);
- pacuetHas GopMyiia uis 1eNIeBON QYyHKIMH U ee onucanue (Hanpumep, Z = c1-X1+c2-X2+c3-X3 — cCOBOKYIHBIH 10XO0,
MIPUHOCUMBIN PHOOPETEHHBIMH aKLIUSAMH TPEX NPEANPHUATHIN);
- HampaBJIeHHe ONTUMH3AINHN (HarpuMmep, TpeOyeTcss HalTH MaKCUMAIIbHBIH COBOKYIIHBIN JOXON);
- CHCTeMa OrpaHUYEHUH U OIUCaHKE KaXX0T0 OrpaHuueHus (Hanpumep, al-X1+a2-X2+a3-X3<=1500 — pazmep cBOOOIHBIX
JCHEXHBIX cpecTB orpannyeH 1500 pyo6.)
2. Pemuts 3amady ¢ moMoubio HaacTpoiiky «Ilouck pemenus» tabnuunoro npoueccopa Microsoft Excel.
3. VI3MeHnTh mapaMeTpsl 3aja4M COTIIACHO 3aaHHIO0 U HATH HOBOE PEIICHUE 33/1a4l, CPABHUTH 3HAUCHHUS LIEJIEBBIX QYHKINH 1
ClleNIaTh BBIBOJIBL.

IlpuMepbl BapuaHTOB

Bapwuant 1

1. Ha npeanpuatuy uMeercst 3 THUIA B3aUMO3aMEHSIEMBIX CTAHKOB M TpeOyeTcss M3TrOTOBUTH 3 BMJIA M3Jenuid. M3BecTHO Bpems
M3TOTOBICHUS (MHMH) KaXIOTO M3JENUs Ha KakAoM oOopynoBaHuu. TpeOyeTcs ONpeAenuTb: KaKoe H3AENHE M Ha KaKoM
060pynoBaHNH HEOOXOANMO H3TOTABIUBATH, YTOOBI CyMMapHOE BPEMsI H3TOTOBICHHS BCEX M3AENNH OBLI0 MUHUMANBHO.

2. VYBenW4YUTh MPOU3BOAUTENBHOCTh 3-TO CTAaHKa NMPH H3TOTOBJIEHWH W3lenus B B 2 nBa pas3a, HATH pelIeHHWe W CPaBHUTH C
IIPEAbLIYIIUM.




S Cramat | 15 |3

A 30| 70 | 50

b 20 | 40 | 40

B 40| 70 | 20
BapuanT 2

1. Llex BBlIyCKaeT TpU BUAA U3/ENIUM, UCIIONb3YS TP BUJA 3aTpaT NPOU3BOJICTBEHHBIX pecypcoB. ONpenenuTs ONTUMAIbHbIN [L1aH
IPOU3BOJCTBA TPEX BUJOB NPOAYKINH, 00ECIEUUBAIONIIMN MAKCUMYM TOBAapHOU IPOAYKIMU.
2. YBennuuTh KOIMYECTBO CBIPbs B JBA Pa3a, HAUTH PELIEHUE U CPABHUTD C MPEABLIYIIHM.

Hopmarussl 3atpar 06wt 06BeM
Pecypchl
1 2 3 pecypcoB
OGopyoBanye (MariH/Jac) 2 3 4 78
Ceipee (k1) 1 4 5 85
DrextposHeprust (KBT.4) 3 4 2 81
Orrropast ieHa (py6.) 8 7 6

KoHTpoJibHBIE BOIPOCHI
1. [aiite onpenenenue noHsaTus «MaremaTnyeckoe MOJICINPOBAHHE).
[aiite onpenenenue nouatus «Marematuieckas MOAEIbY.
Ha3zoBure 00s13aTenbHbIe KOMIIOHEHTHI 31241 ONTHMU3AIUH.
KakoBbl OCHOBHBIE ATaIlbl pelieHus 3a1au ontumusaiuu B MS Excel?
B dem cMbIch ncmonb3oBanus cumBoia $ B hopmynax MS Excel?
B 4em cocTouT OTIMYHE pe3yiIbTara, NOITyYeHHOTO IPH BHIYMCICHUH CYMMBI 10 YKa3aHHBIM HIDKe (GopMyiaMm:
=CYMM(SuBaps:Mapt!C5)
=CYMM(SuBaps!C5; Mapt!C5)
ITouemy npu BBOAE hopMmyn B stueiiku 11D u neBbIX yacTel OrpaHUuCHU B HUX OTOOPaXKatoTCsl HyJIeBble 3HaUeHUs?
Kakum o6pazom B MS Excel 3amaetcs HanpaBinerue ontumusaiuu [[D?
[MosicHuTe 001K OPsAIOK paboThl ¢ OKHOM «IIOMCK pereHus».
Kakum 06pa3oM MOXKHO U3MEHSTh, T00ABIISTh, yIAISTh OrPaHUYeHHUS B OKHE «IloHCK penieHus»?
Kakue coobmenus Bwigatorcss B MS Excel B ciywasx: ycnemnoro pemeHust 3agauun JIII; HECOBMECTHOCTH CHUCTEMBI
OrpaHUYCHUHN 3a1a4n; HeorpaHuyeHHocTd L[D?
12. OOBsICHUTE CMBICI TAPAMETPOB, 3aJaBa€MbIX B OKHE «[lapaMeTphl MOMCKA PEIICHHS.

SAINAIP I

— = O 00

JlaGopaTopHas padora «Padora ¢ 6a30ii gannsbix. SI3pik QBE» (VYK-1-33; VK-1-34; YK-1-V3; YK-1-Y4 VK-1-B3; YK-1-B4)

IlpakTHYeckoe 3a1aHue
3agauya 1. PenpoayKTHBHBIH YPOBeHb.
1. Ha ocHOBaHuU rpynibl aTpuOyTOB, IPUBEICHHBIX B BAPHAHTE 3aaHuUs, CIIPOEKTUPYHTE JBE TaOIMIIBI CO CIIPAaBOYHOM
uH(popMaIuel 1 oaHy TabIHIly YYETHOTO XapakTepa, Ul 3TOro:
1.1lompeaenure TUITBI 3HAYCHHUH aTPUOYTOB U UX pa3Mep;
1.2 OnpeAcnTE NNCPBUIHBIC U BHEIIHUEC KIIFOYU B TaGJ’lPILlaX n HCO6XOD,I/IMble CBA3H MCKIY HUMHU.
2. Co3paiite daiin B/I.
3. Coszpmaiire Tabmuisr B/
3.1mpu co31aHUM CIPABOYHBIX TAOJIUI] YKQXKUTE KIIFOYEBbIE OIS,
3.2 mpH CO31aHMH YYETHOH TaOIHIIBI TSl BHEITHHUX KITIOYEH UCTIONb3YHTE CTONOLBI ITOICTAHOBOK (KO U XapaKTePU3YOIIUH
ero croj0elr) U3 CIpaBOYHbIX TaOJIUII, IPU 3TOM CIIEAyeT OTMEHHUTH OIIIHMIO: «CKPBITh KIIFOYEBOH cTo0eI U BHIOpATh
OCHOBHOM CTOJI0€II OJCTAaHOBKH,
3.3 OTKOppEKTHPYHTE, TP HEOOXOAUMOCTH, CXEMY JaHHBIX CO CBSI3IMH MEXY TaOIUIaMH.
4. Buecure nansble B Tabnuubl (He MeHee 10 kopTexeid B kKax 01 Tabnulie) 1 yOeaAuTech, 4TO CUCTEMa MOICPIKKHU 1IeT0CTHOCTH B /]
(YHKLIHOHUpYET.
5. Ucnoneays 361k 3anipocoB QBE, BeIMOIHAUTE 3aMIpOCH COTTIACHO BapUAHTY 3a1aHUsI.
6. Cozpaiite 2 mpocTsie GOPMBI [UTS K&XKIOH CIPAaBOYHON TAOIHIBI M BHIIOIHHUTE CIEAYIONIHE NEHCTBHS:
6.1BrmonauTe KOoppekuuio Gopm npu momonm KoHcrpykropa;
6.2 [IpocmoTpuTe co3naHHble (OPMBI 110 3aMUCSM;
6.3 Beenute HOBBIE 3anKCH B TaOIHIIBI Yepe3 GOPMBI COTIIACHO 33/1aHUIO;
6.4 BHecute n3MeHeHMs B TaOHIbI Yepe3 GOpMBbI COTTIACHO 3aIaHHUIO;
6.5 OTcoprupyiite 3anucyu B TaOJIMLAX COTVIACHO 3a/IaHHIO;
6.6 CoznaiitTe ¥ IpUMEHNTE QUIIBTP COTTIACHO 3aJIaHHIO;




6.7 Y3menuTe mpocTsie (hOpMBI Ha JICHTOUHBIE M IIPOCMOTPHTE HX MO 3aIHCSM.

7. Co3paiiTe CBOIHBIHM OTYET, B KOTOPBII JOIMKHbI BOUTH BCE IOJIS 32 UCKIIOUEHUEM OJIMHAKOBBIX IOJIEH:
7.1IIpexycMOTpUTE B OTUETE TEKYIHE UTOIM 0 KaKOH-1u00 arperaTHoi ¢pyHKIUY;
7.2 TIpocMOTpUTE OTYET U, €CIIM HEOOXOAUMO, OTPEAAKTUPOBATh €ro B pexume KoHcTpykTOpa.

IIpuMepbl BAPHAHTOB
Ne Bapuanra ATpuOyTHI TAOIUI U 3a1aHUS

1 TaGmuubt

1. Kon_corpynuuka, ®UO, NomxHocts, Oxnaz, [lom_anpec

2. Kon_rtoBapa, HaumenoBanue ToBapa

3. Kon_corpyanuka, Kon_toBapa, Llena npuxoanas, [Ipuxox, lata nocryruieHus
3anpocsr:

1. Ynanuth u3 6a3bl JaHHBIX HH()OpPMAIHIO MO 33JaHHOMY HaUMEHOBAaHUIO TOBapa.

2. YBenuuuTh B /IBa pa3a OKJIaJ COTPYAHHUKAM C 33JaHHOH TOJKHOCTBIO.

3. Co3nath HOBYIO TaONHUIy TaHHBIX, B KOTOPYIO 3aHECTH HAMMEHOBAaHHsI TOBAPOB U UX IICHBI,
MIPEBBILIAIOIUE 3aJaHHOE 3HAYEHHE.

4. BIOpaTh KOZbl 1 HAUMEHOBAHHS TOBApOB C KOJaMH OT 3 10 7.

5. BeiOpaTh Bce CBeIeHHS O COTPYAHUKAX, IPOKHUBAIOLINX B YKa3aHHOM MUKpOpaioHe.
6. BbIGpaTb KOZbI, Ha3BaHU U LICHBI TOBAPOB, IOCTYINMMBIINX B 3aJAHHOM MECAIIC.

7. OnpenennuTh KOIUYECTBO TOBAPOB, C IIEHOM, HE MPEBBILIAIONICH 3aJaHHOE 3HAUYCHHE.
Dopmsl

1. Bxitounts B B/] nH(pOpMAIKIO 0 HOBOM COTPY/IHHUKE.

2. 3menuts B b/] xonnyecTBo moCTymiieHus ToBapa AJIs 3aJJaHHOT'O KO/ia ToBapa.

3. IIpocMOTpeTh TaOIHIIBI TOCTE U3MEHEHUH.

4. OTcopTHpOBATh 3alUCH IO (PaMUIUAM COTPYIHHUKOB.

5. OTdunpTpoBaTh JaHHBIE, IIOKA3aB TOJBKO COTPYIHUKOB C BEIOPAHHBIM OKIIAJIOM.
OT4eTh

BrJIFOYHMTE B OTYET TEKYIIHE HTOTHU 110 KOJMYECTBY MOCTYNHUBIIETO TOBapa.

2 TaGmuubt

1. Kon_corpynuuka, ®UO, NomxHocts, Oxnaz, Ctax,

2. Kon_rtoBapa, HammenoBanue ToBapa,

3. Kon_corpyanuka, Kon_toBapa, [lena ornycknas, Pacxon, Jlata_ormycka
3anpocsr:

1. Ynanuth u3 6a3bl JaHHBIX HH(OpPMAIIHIO MO 33JaHHOMY HaUMEHOBAaHUIO TOBapa.

2. YBenuuuTh B /IBa pa3a OKJIaJ COTPYAHUKAM C 33JaHHOH TOJKHOCTBIO.

3. Co3ath HOBYIO TaONHUIy TaHHBIX, B KOTOPYIO 3aHECTH HAMMEHOBAaHHsI TOBAPOB U UX IICHBI,
MIPEBBIIIAIOIUE 3aJaHHOE 3HAYEHHE.

4. BeiOpaTp KOJbl 1 HAUMEHOBAHUS TOBAPOB € KogaMu oT 5 1o 10.

5. BeiOpaTh Bce CBEICHHs O COTPYAHUKAX, HMEIOIINX CTax paboThl 6osee 10 ner.

6. BeiOpaTh KO/bI, HA3BaHUS U LIEHBI TOBAPOB, OTITYLIEHHBIX B 3aJJAHHOM MecsLe.

7. OnpenenuTts KOJIMYECTBO HAMMEHOBAaHUI TOBApoOB, C IICHOH, HE NMPEBBILIAIONICH 3aJaHHOE
3HAYCHHUE.

Dopmbl

1. Bxmounts B B/ nHbopManuio o HOBOM ToBape.

2. 3menuts B B/] KommuecTBO OTIYIIEHHOTO TOBapa Uil 33laHHOT0 KOJia TOBapa.

3. IIpocMoOTpeTh TabIUIIBI TTOCIIE U3MEHEHHUH.

4. OTcopTUPOBATH 3aIIMCH 110 BO3PACTAHUIO CTaXKa COTPYAHUKOB.

5. OrdunbTpoBaTh JaHHBIE, IIOKA3aB TOJIBKO COTPYIHUKOB C BEIOPAHHOMN JTOIKHOCTBIO.
OTueTsl

Bk1r04uTh B OTUET TCKYIINEC UTOI'M IO KOJUYCCTBY NOCTYIMBIICTO TOBApaA.

3agaua 2. PeKOHCTPYKTHBHBIN YPOBEHb.
1. Ucnionbays s3b1k 3anpocoB QBE, BbINONHUTE 3aIIPOCHI COTIACHO BapUaHTY 3a/laHUS.
2. Cozpaiite 2 cocTaBHbIC (DOPMBI: TOJJUMHEHHYIO M CBA3aHHYIO, B KOTOPBIC JIOJKHBI BOUTH BCE TIOJIS 32 UCKITFOUYEHUEM OJIMHAKOBBIX
noneit. B pexxume KoHcrpykTopa oTpenakTHpyWTe OAHY M3 COCTaBHBIX ()OpM M 100aBbTE€ B HEE BBIYHCISIEMOE I10JIE COTJIACHO
3agannto. Oropmarupyiite Gopmy NMPOU3BOJILHBIM 00pa30M.
3. BHecTu U3MeHeHHs B MaKkeT OT4eTa:

3.1J106aBUTh B OTYET BEIYMCIIAEMOE ITOJIE COMIACHO 3a1aHUIO;

3.2 106aBUTh PUCYHOK B BEPXHUH KOJOHTUTYJI U IPUMEUYaHHE C JaTOH CO3aHHs 0TYeTa U (paMIIIUEeH UCTIOIHUTEIS.

IIpuMepbl BAPHAHTOB
Ne BapmanTa 3ananus

1 3anpockr:

1. Onpenenutes ®HO U HOIKHOCTD COTPYIHUKA C HAMOOIBIINM OKJIJIOM.

2. OmnpenenuTh Ha3BaHUE TOBAPA U €r0 LEHY, SBISIONIYIOCS MUHUMAIBHOHN 32 BECh IIEPUO/L.
3. Ompenenuts OOLIYI0 CTOUMOCTH TOBAPOB, OIPUXOJ0BAHHBIX B 3aJaHHOM MecsIIE.

4. Ompenenuth oOIee KOIMYECTBO IIOCTYNMHBIIMX TOBAapOB B paspe3e TOBAapOB U
COTPYAHHUKOB.

5. OmpemenuTh OOIIYI0 CTOMMOCTH TIOCTYNHMBINMX TOBApOB B pa3pe3e TOBAPOB U




COTPYIHUKOB.

Dopmbl

BKIIOYHTE B COCTaBHYIO ()OPMY BBIUHCIIICMOE IIOJE, ITOKA3bIBAIOIIEE CTOMMOCTH TOBapa
(Hena_npuxoonas - I[Ipuxo0).

OTueTsl

Bximrounte B OTYET BBMMCIAEMOE IOJie, IIOKA3hIBAIOIEE CTOMMOCTH  TOBapa
(Hena_npuxoouas -Ilpuxoo).

3anpocsr:

1. Onpenenuts @UO U TOHDKHOCTH COTPYIHUKA C HAUMEHBIIUM OKIIA[IOM.

2. OnpenenuTh Ha3BaHHUE TOBApA M €r0 IEHY, SBIIONIYIOCS MAaKCHMAIBHOH 32 BECh TTEPHOI.
3. OnpenenuTh OOLIYI0 CTOMMOCTH TOBAPOB, OTITYIIEHHBIX B 3aJAHHOM MECSIIE.

4. Onpenenuts 00IIee KOINIECTBO OTITYIICHHBIX TOBAPOB B pa3pe3e TOBAPOB U COTPYAHUKOB.
5. OmpenenuTh OOy CTOUMOCTb OTITYIICHHBIX TOBAPOB B pa3pe3e TOBAPOB U COTPYAHHUKOB.
Dopmbl

BKiIIOYNTE B COCTaBHYIO (DOPMY BBIUHCISICMOE I0JI€, NMOKA3bIBAIOIIEE CTOUMOCTh TOBapa
(lena_omnycknas - Pacxoo).

OTueThl

Brimrounte B OTYET BBYHCISIEMOE II0Jie, ITOKA3hIBAIOIee CTOMMOCTH  TOBapa
(Hena_omnyckuas -Pacxo0).

3anpockr:

1. Ompenenuts PO _3axa3unka u ero TenedoH, KOTOPbIH 3aKa3al HAaUMEHbIee KOIUIECTBO
TOBapa.

2. OnpenenuTs Ha3BaHKUE TOBApa M ero LCHY, SBISIONIYIOCS MaKCUMAJIBHOM.

3. OnpeenuTh OOLIYIO CTOMMOCTH TOBApOB, 3aKa3aHHBIX B 33JlaHHOM MecsIIIe.

4. Onpenenutsb 00IIEe KOIUIECTBO 3aKa3aHHBIX TOBAPOB B pa3pe3e TOBApOB U HUPM.

5. Onpexnenuts 0OIIYI0 CTONMOCTD 3aKa3aHHBIX TOBAPOB B pa3pes3e TOBApOB U (PUPM.

Dopmbl

BKJIIOYNTh B COCTaBHYIO (OpMY BBIYHCIIIEMOE IOJIE, MOKA3hIBAIOIIEe CTOMMOCTh 3aKa3a
(Hena -Konuuecmeo_szaxasza) - (L{ena Konuuecmeo _3axasza) - Ckuoka.

OTueTsl

BKIIIOUMTE B OTYET BEIYHMCIIIEMOE I10J1€, TOKA3bIBAIOIIEe CTOMMOCTD 3aKa3a

(Hena -Konuuecmeo_3axasa) — (Lena- Konuuecmeo 3axaza): Ckuoka.

KoHTpoJibHbIE BOTPOCHI

1.

xS bwD

11.

12.

13.

[puBenuTe MpuMepsl HECKOJIIBKUX MOJIENeH JaHHBIX U TaiTe X KPAaTKOe ONMMCaHHe.

B uem OCHOBHBIE IPEUMYILIECTBA ¥ HEIOCTATKH PENALHMOHHON MOJIETIH JaHHbIX ?

OnummTe OCHOBHBIE BHBI MEXXTAOIMYHBIX CBs3ell B pemsiuonHoi B/I.

[Haiite onpenenenuii MOHATHI «EepBUYHBIN KIIIOW» U «BHEIIHUH Kitou». [IpuBenuTe npumep.

Yto moapaszymeBaeTcs 0.1 LEIOCTHOCTBIO JaHHBIX (CTPYKTYPHOMU, CCHUIOYHOMN)?

[epeuncnure nomycrumbie cBoicTBa mosieit Tadmui 6a3bl naHHbIx (Ha npumepe CYBJI Microsoft Access)).

Iepeuncnure 6azoBbie TUIbI TaHHBIX (Ha mpumepe CYBJI Microsoft Access).

ITpuBenuTe KkpaTKoOe ONMMCAHUE OCHOBHBIX 00beKTOB 0a3bl JaHHbIX (Ha npumepe CYB]] Microsoft Access).

Kakoe BIusiHUE Ha aITOPUTM yAAJIeHHs 3anucedl u3 Tadnun b/ oka3piBaeT ONIus «KackagHOE yAaleHHe CBI3aHHBIX
nosuen»?

Kakoe BiusiHUE Ha alrOpUT™M OOHOBJIEHH 3anucell B Tabnunax b/l oka3bIBaeT oMM «KacKaJHOE OOHOBIEHUE CBSI3aHHBIX
nosen»?

ITpuBenere npuMep OTHOLIEHHUS, HE KIIOUEBOH aTpUOyT KOTOPOr0 HAXOAUTCS B YACTUYHON (PyHKIMOHAIBHON 3aBUCUMOCTH
OT MEPBUYHOTO KITIOYa.

ITpuBenere npuMep OTHOLIEHUS], HE KIIOUEBOH aTpuOyT KOTOPOro HAXOAUTCS B TPAH3UTUBHOM 3aBUCUMOCTH OT IEPBUYHOTO
KJIIOYa.

Kakum TpeOoBaHHUAM JI0KHBI yIOBIETBOPATh OTHOIIEHHUS, Haxoadmuecsa B 1 HopmanbHol popme (1 HD), 2 HO u 3HD?

JlaGopaTopHasi padora «Padora c 6a30ii nannbIx. SI3bik SQL» (VK-1-33; VK-1-34; YK-1-Y3; VK-1-Y¥4; YK-1-B3; YK-1-B4)

IIpaxTHYeckoe 3aJaHue

3anaya 1. PenpogyKTHBHBII YPOBEHb.

1. Co3naiiTe yka3aHHYIO B BapHaHTE TaOJUILY M 3alIOJHUTE €€ UCXOJHBIMH JaHHBIMU (HE MEHEe 5 KOPTEeKeit).
2. CozpaiiTe ykazaHHbIE B BapUaHTe 3alaHus 3anpockl SQL:

2.14 3anpoca Ha UBMEHEHHUE TAaHHBIX (J00aBIICHHE, yAaleHHue, OOHOBJICHHUE, CO3IaHHE Ta0IHIY);
2.2 5 3anpocoB Ha BHIOOPKY JIAHHBIX, COOTBETCTBYIONINX 33JaHHBIM KPHUTEPHUSIM.

IIpuMepsbl BApHAHTOB

Neo BapmanTa Bamanus

JanHbple 0 HanM4YMK OMJIETOB B Kacce /I BOK3aja: HOMEp I0€37a; BHI I0e3]a; CTAHIIHUS
OTHPAaBJICHUS; CTAHIIA Ha3HAYCHUs; BPEMsI OTIIPABJICHUS; KOJIMYCCTBO MECT.

3anpockl Ha U3MEHEHUE TaHHBIX:

1) Ypanute w3 pacnucaHus MHOOPMALMIO O JAHHOM I0€3/ie, CICAYIOIEM 0 JaHHOM
CTaHIINU.

2) M3MeHHWTh Ul JAQHHOTO II0€3]1a, CIEAYIOUIEr0 110 NaHHOMY HAaNpaBICHUIO, BpeMs




OTIPAaBIICHUSI.
3) M3MeHuTh AN JaHHOTO TOE3/a, OTIPABISIONICTOCS C JAHHOW CTAHIMH, KOJHYECTBO
CBOOOJHBIX MECT.

4) Co3nath HOBYIO TabMHIly, KOTOpasi OyJeT coiepKaTh BCe CTAHIIUK OTIIPABJICHUS U HOMEpa
I0€3/10B, CIEAYIOMHUX A0 JaHHOTO FopoJa.

3ampockl Ha BEIOOPKY JaHHBIX:

1) BbiOpaTh CTaHIMU OTNPABJICHHS W HA3HAYCHHS, a TAaKXKE BPEeMsl OTIPABICHHS II0
TpeOyeMoMy HOMEpyY Ioe3/ia.

2) BeiOpaTh KouyecTBO CBOOOTHBIX MECT M HOMEpA I0e3/10B 10 TpeOyeMOon CTaHIMH.

3) BriOparh HOMeEpa MOE3/I0B, CICAYIOIIUX A0 JAHHOW CTAHIMH, KOJHMYECTBO CBOOOTHBIX
MECT Ha KOTOPHIE IIPEBHIIAET 33laHHOE 3HAYCHHE.

4) BbiOpath BpeMs OTNpaBICHHs, HOMepa II0€370B, CleAylIuX B MOCKBY,
Canxr-IlerepOypr u Boporex.

5) BeiOpate HOMepa ¥ BHUIBl II0€3I0B, CICAYIOIIMX [0 JAaHHOMY MapIIpyTy |
OTIPABISIIONIMXCS B YKa3aHHBIA TPOMEKYTOK BPEMEHH.

2 Katanor kaur B Oubmmoreke: mmpp xkauru; GO aBropa; HazBaHHE KHUTH; HOMep mkada;
HOMeEp CTeJlIaxa.

3anpockl Ha U3MEHEHUE JaHHbIX:

1) Ypanuth u3 6a3bl JaHHBIX BCIO MHGOPMALUIO O KHUIAX AAHHOTO aBTOPA, XPAHSIIUXCSA B
JAHHOM IKady.

2) N3menuts HOMep mikada, Kya MepeHecIy KHUTY JAHHOTO aBTopa.

3) Io cBeneHUsIM, MTOTYYEHHBIM U3 KaTajora, ©3MEHUTh (P KHUTH TaHHOTO aBTOpA.

4) Co3narh HOBYIO TaOJHIly, B KOTOPYIO 3aHECTH IIM(Pbl U HAUMEHOBAHUS KHHUT JIaHHOTO
aBTOpA.

3ampockl Ha BHIOOPKY JAaHHBIX:

1) BeiGpaTh Bce cBelieHHs 0 KHUTE 110 TpedyeMoMy mudpy.

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

3) BelOpaTh HaMMEHOBaHMS KHUT 3 yKa3aHHbIX aBTOPOB.

4) BeiOpaTh HAMMEHOBAHHUS M ABTOPOB KHUT, YbH (pamuiiuu HaunHarotcs Ha "C".

5) BelOpaTh mugps! KHUT, XpaHsmuxcs B mkadax ¢ 1no 10.

3agaua 2. PeKOHCTPYKTHUBHBIH YpPOBeHb.
BriOepute ykazaHHYIO B BapHaHTe HHGOPMALIUIO, UCIIONB3Ys arperatbie pyHKIMH U 1O3ampockl B 3ampocax SQL.

IIpumepsl BapHaHTOB
Ne BapuanTa 3amanus

1 1) OnpenenuTh KOJIMYECTBO MOE3I0B, CIEAYIOIIUX A0 JaHHOH CTaHLIUH.

2) OmpenenuTh HOMEp IMOE€37a, CICAYIOIIEro 10 JAaHHOH CTaHIUH C HAHOOJBIINM
KOJUYECTBOM CBOOOHBIX MECT.

3) Ompenenuth HOMEp TMO€3/a, CICAYIOIIEro [0 JaHHOH CTaHIMH C HAMMCHBIIUM
KOJIMYECTBOM CBOOOHEIX MECT.

4) Onpenenuth 00IIEe KOJIMYECTBO CBOOOAHBIX MECT Ha IOE37a, CIEAYIOIIUE N0 AaHHON
CTaHIUH.

5) BeiOpars HOMepa 1oe310B, CTAaHLIMHU OTHPABJICHUS U Ha3HAYEHUS, CISIYIOIUX IO TOH XKe
CTAHIMH, YTO U YKa3aHHBIH MOE3I.

2 1) OnpenenuTh KOJIMYECTBO KHUT JAHHOTO aBTOPA, XPaHSIIIUXCS B JaHHOM HIKady.

2) Onpenenuth MUYl KHUT, XPAHAIMIAXCS HA CAMOM HHU3KOM CTEJUIaXe JAaHHOTO miKada.

3) Onpenenuts mKUQPBI KHUT, XPAaHSIIIUXCSA HA CAMOM BBICOKOM CTEJUIAXE JaHHOTO IIKada.
4) OnpenenuTh KOJMYECTBO MIKA(OB C JAHHBIM KOJUYECTBOM CTEILIIAXKEH.

5) BeiOpatb Ha3BaHUs KHUT, UX aBTOPOB M HOMepa HIKa(oB, KOTOPHIE JISKAT B TOM ke mKady,
YTO M KHUTH YKa3aHHOT'O aBTOPA.

KoHTpo/ibHbIE BONIPOCHI
1. U3 kakux moaMHOXecTB coctouT SQL?
2. Kakoii onepaTop UCTIONB3yeTCs IS yAAICHUS CTPOKH B Tabnuie? [IpuBenuTe npumep onepaTopa, peaau3yroniero yjajacHue
CTPOKH.
3. Kaxoii omepaTop MCnonb3yeTcst Al BHIOOPKU TaHHBIX U3 Tabmuipl? [IpuBenuTe mpumep orneparopa, peaan3yromnero
BBIOOPKY JAaHHBIX U3 TAOIHIIBL.
4. Kakoii onepaTop UCTIONB3YeTCs Uil OOHOBJIEHHS JaHHBIX B Tabnuue? [IpuBeauTe mpuMep orneparopa, peaan3yIomero
OOHOBIICHUE JJAHHBIX B TaOJIHUIIE.
B yem pasuuna mexxay tunom nanasix CHAR u VARCHAR B SQL?
Uro takoe nepBu4HbIN Ki1rou (Primary key)?
7. Kaxkue orpanuuenus (Constraints) JOIIyCTUMO UCIIONIB30BATh IIPU CO3JaHUM HOBOM Tabnuipl B 6a3e naHHbIX? [IpuBeaute
HECKOJIBKO IIPHMEPOB.
8. Uro Takoe BHemHuil kimou (Foreign key)?
9. Cosnazatot 1 3Ha4ennss NULL co 3HaueHUsIMU HyJIsI WK TipoGena?
10. UYro takoe nogzanpoc B SQL? IIpuBenure npumep 3amnpoca, BKIIOYAIOUIET0 03aIpoc.
11. IlpuBenute mpumep 3ampoca, MO3BOJSIONIETO ONPEICTUTh:
a. KOJIMYECTBO 3amucell B TabnuLe;
b. KOIMYECTBO 3alMCel, YIOBICTBOPSIOMNX 33laHHOMY KPUTEPHIO;

AN




C. KOJHMYECTBO 3aIlUCei, B Kaxa0# rpymre (rmpu ucnoib3oBanuu ppasst GROUP BY B oneparope SELECT).

JladopaTopnas padora «IlporpamMupoBanne pa3BeTBJISIIOUIUXCHA BRIYHCINTEIBHBIX MpoueccoBy (YK-1-35; YK-1-36;
YK-1-V5; YK-1-Y6; YK-1-BS; YK-1-B6)

IIpakTH4eckoe 3aganne

3agauya 1. PenpoayKTHBHBIH YPOBEHb.

Hanwucats nporpaMmy, KoTopast 10 BBEIEHHOMY 3HAYEHUIO apryMEHTa BhIYKCISET 3HaUYeHUE (yHKIMH, 3aJaHHOM B BUJE rpaduka,
MIPEJCTABIEHHOIO B BAPHAHTE 3a/laHHUs.

IIpumepsl BADHAHTOB
Bapuanr 1

3agaua 2. PeKOHCTPYKTHUBHBII YpPOBeHb.

Hanwucats nporpammy, KOTopasi Onpezessier, MonaaacT JId TOYKa ¢ 3aJaHHBIMA KOOPJMHATAMH B 3aIITPUXOBAHHYIO 001acTh. TOUKH
Ha IpaHuIle NprHALIeKaT obnactu. HeoOXomuMble mapaMeTphl HONYYHTh U3 PUCYHKA. Pe3ynbTaT paboThl IpOrpaMMBbl BHIBECTH B
BH/JIE TEKCTOBOTO coo0IIeHus: «Touka nonasaer / He MonaaaeT B 3aJJaHHYH0 001acThy.

IIpuMepb! BAPHAHTOB
Bapuanr 1

Bapuant 2

£

KoHTpo/ibHbIE BONIPOCHI

1. Tlepeuucnure 6a30Bble AITOPUTMHUUECKUE CTPYKTYPBL.

2. IIpuBemute KpaTKoe OmucaHHe 0A30BbIX HHCTPYMEHTOB CHCTEMBI IPOrPAMMHUPOBAHUSL.

3. Ilepeuncnute 6a30Bble onepanuy s3bika Python ¢ ykazanuem ux npuopurera.

4.  TlpuBemute KpaTKOe OIMCAHWE THIIOB JaHHBIX sA3bIka Python.

5. IlpuBenure CHHTaKCHC U ONUINUTE aNrOpPUTM pabOTHl YCIOBHOTO omeparopa s3bika Python. Ilpuenure npumepsl
HCIIONB30BaHUS PA3IMIHBIX ()OPM TaHHOTO oreparopa (TTOTHAs, HeTIOTHAs, KacKaJHast).

6. Kakue tunel KoHCTaHT cymecTBYIOT B Python. ITpuBecTu npuMepsl KOHCTAHT Pa3HbIX TUIIOB.

7. K xakomy THITy OTHOCSITCS KOHCTAHTHI /92345, 0x56, 0xCB, 016, 0.7865, .0045, “one”, 5, 5.?

8. Uem oTiMYarOTCS THIBI AAHHBIX int U long?

9. Kakue onepanuu Ha3piBaroTCs yHapHbIMU? [IpUBECTH IPUMEDBI.

10. Kakue onepaiuu Ha3biBatoTcss OMHApHBIMU? [IprBECTH MPUMEPHI.

11. M3yunte MyHKTHI IPUBEIEHHOIO HIDKE CIMCKA U BBLICHUTE, YTO O3HAYAIOT [BA YMCIIA, 3allUCAHHbIE [IOCNIE ABOECTOUUS Hepe]

Oyxksoii £. [IpuBeaure pe3yabTaThl KaXJO0ro MyHKTa A1 x = 16/7 (C yKa3aHHEM KOJIUYECTBA BBIBOJUMBIX IPOOEIIOB).

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. Ykaxkute pe3ysbTaT paboThl CIEAYIONIEro Koaa




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

IlosicauTe oTBET.

13. IIpuBeauTe HECKOIBKO IPUMEPOB AOMYCTHUMBIX U HEAOMYCTUMBIX UICHTH(GUKATOPOB. [loscHUTE OTBET.

14. B xakoM U3 SI3BIKOB IPOTPAMMHUPOBAHNS MAMSTH JUIS IEpEMEHHOI BhIIesseTcs aproMarndecku: [lackans, C, Python, Java.
15. Kakum o6paszom tpanciaarop Python onpenenser Tun nepeMeHHONU?

16. Yxaxwure pe3ynbTatr paboThl CIIEAYIONMETro KOIa, €CIIU, Hal[pUMep, ITOJIh30BaTeh BBEAET 3HadeHus 12 u 34

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

print (summa)

IlosicHuTe OTBET.
17. Kak oprann3oBath BBOJ HECKOJIBKIX 3HaYCHHUH B 0HOM cTpoke. [IpuBennte mpumep.
18. B kakoM MOPSAKE BIIOIHAIOTCS OIEPALUY, €CIIM OHU UMEIOT OAUHAKOBBII NpUOPUTET?
19. BelyucinuTe 3Ha4eHUE LETOUYUCIEHHON IepeMeHHOM ¢ npu a =26 u b = 6. [losicHuTe OTBET.

a) c=a%b+b
b c=al//b+a
)
=al//b
c=al//b
d)
b=a//b+b
c=a%b+a
e
b=a%b+4
c=a%b+1
bJj
b=al//b

c=a%(b+l)
20. Yro BeIBeneT dTa nporpamma mipu X = —3? x = 0? x = 123? [losicuure oTBeT.

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

21. Onpenenrre NOPSAOK OTEPAIHI IPH OMPEISICHNH UICTHHHOCTH yCIIOBUSI:
not (a > 10) or not (a < 10) and (a < b)
Omnpenenure, MICTUHHO WITH JIOXKHO 3TO BhlpakeHus npu a = 5, b = 10. TosicHute oTBET.

JladopaTopnas padora «IIporpaMmMupoBanne HUKINYECKUX BBIYHCINTEIBHBIX mpoueccoBy (YK-1-35; YK-1-36; YK-1-V5;
YK-1-Y6; YK-1-BS; YK-1-B6)

IlpakTHYeckoe 3a1aHue

3apnaua 1.1. PenpoayKTHBHBIIi ypOBeHb.

BbluncnuTh U BBIBECTU Ha 3KPaH B BUJIE TaONUIbI 3HaUCHUS (QYHKLUY, 3aJaHHOU rpaduyuecKu (cm. apuanmol 3a0aHull
1abopamopuoti pabomwr Ne 1), Ha nHTEepBaiie oT Xstart 1o Xstop ¢ marom Xstep. HTepBan u mar 3a1ath TaKUM 00pa3oM, 4TOOBI
IIPOBEPUTH BCE BETBU NPOrpaMmsbl. Tabauily CHaOAUTh 3ar0JIOBKOM U LIAKOM.

IIpumepbl BAPHAHTOB
Bapuant 1

Bapuant 2




3angaua 1.2. PenpogyKTHBHBIIi YPOBEHb.

3ajaHa MOCIe0BATENbHOCTh {a;}i=;. Tpebyercs BBIYMCINTH TAaKOW WIEH MOCIEHAOBATEIBHOCTH a;, I KOTOPOTrO BBIMOJIHSETCS
ycnoBue |a; —a;_4| <&, rae € = 0.0001. B kauecTBe pe3ysnpTara Ha SKpaH CJEAyeT BBIBECTH HOMep TpeOyemMoro uieHa
MOCIIEZIOBATENbHOCTH, €r0 3HaYCHHE, a TAK)Ke 3HAUCHHE MPEeABIAYIIEro WIeHa MOCIe[0BaTeNbHOCTH.

IIpumepel BApHaHTOB
Ne BapuanTa Bamanus

a, =1/(i> +2i +10)
a, =1/G> +3i+2)

3agaua 2. PeKOHCTPYKTHBHBIN YPOBEHb.
Paspa0oraiite u npeacraBbTe B BUzie OJIOK-CXEMBI M KOZa IporpaMMbl Ha sizbike Python anroput™ perienus 3agauu, yKka3aHHOH B
BapUaHTE 3a4aHMs.

IIpumepel BApHaHTOB
Ne BapuanTa 3ananus

1 Cpeny 1ensIx 4ucell, MPUHAAISKAIUX YUCIOBOMY OTpe3Ky [264871; 322989], naiinute uucna, KOTOpbIe
MPEICTABIISIOT COO0# MPOU3BEICHNE BYX PA3IMYHBIX IPOCTHIX JCIUTEICH, 3aKaHINBAIOIIUXCS HA OJHY U TY
ke U py. 3aNHIIMTe B OTBETE KOIMYESCTBO TAKUX YHCEN M UX CPEJHEe apu(pMETHISCKOS.

2 Cpeny LenbIX 4Yucell, MPUHAAICKAIIUX YACIOBOMY OTpe3Ky [1686; 13276], naiigute umcia, Bce HUQPHI

KOTOpHIX HeueTHble. OTBeTOM OyaeT cymMMma Hudp HalIeHHBIX YHCEL.

KoHTpo/ibHbIE BOIPOCHI

1. TIIpuBemute CHHTAaKCHC M OIUIIMTE aNrOpPUTM paboTHl IMKIA C HpeaycioBueM s3bika Python. IlpuBenure mpumepsl
HCTIONB30BaHUS PA3NIYHBIX MOJU(HUKAIHI JAHHOTO OIlepaTopa.

2. IlpuBemuTe CHUHTAaKCHC M OIMUIATE aNrOPUTM pPabOTHl IMKIa C HapameTpoM s3bika Python. IlpuBemure mpumepsl
HCTIONB30BaHUS PA3NIMYHBIX MOJH(HUKAIHI JAHHOTO OIlepaTopa.

3. Ilepeuncnaute omepaTopbl NPEepHIBAHUS LMKIMYECKUX BBIYUCIUTENBHBIX MPOIECCOB, OMUIIUTE AITOPUTM HMX PabOTHI.
IIpuBenure npuMepsl.
B xaxoM ciyyae mporpamma, Cozeprkamias UK ¢ MPeIyCIOBHEM, MOXKET 3alUKIUTHCSA?
B xakoM ciiyyae HUKI ¢ IPESYCIOBUEM HE BBIIOJIHAETCS HU pazy?
B kakux ciaydasx LUK C TapaMeTPOM HE BBHINOIHSAETCS HU pasy?
BepHo 111, 4To 11000 LUK ¢ apaMeTpPOM MOXKHO 3aMEHUTh LIUKIIOM ¢ yciioBueM? BepHo 1u oO6paTHoe yTBepKIeHue?
B xakom ciryyae MOKHO 3aMEHMTh LIMKJI C IPETYCIOBUEM Ha LUK C IapaMeTpoM?
3HaueHMs IEPEeMEHHBbIX a U b paBHbL @ = 4 U b = 6. Onpenenure, CKOIbKO Pa3 BBIIOIHUTCS LUK, U 4eMy OyAyT paBHbI
3HAUEHHUS ITHX NIEPEMEHHBIX IIOCJIE €TI0 3aBEPLICHHS:

a. whilea<b:a+=1

O X0k

b. whilea<b:a+=b

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

10. 3naueHue mepeMeHHOIl a paBHO 1. Omnpenenure, CKOIBKO Pa3 BBIIOJHHUTCS LUKI U 4yeMy OyAeT paBHO 3HAaue€HHE STOi
IIepeMEeHHOH TT0CIIE €T0 3aBepPIICHHUS:
a. foriinrange(3):a+=1

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

11. Yro OyneT BBIBEICHO HA 3KPaH B pe3yJIbTaTe pabOThI CIEAYIOIIETro nUuKiIa?
k=1
foriinrange(l,6): print(i+k, end="")

k=1
foriinrange(l,6):




print( k*k, end="")
k+=2

k=38
for i in range(5,0,-1):
print( 2%i-k, end="")
k-=2
Hamummte hparMeHT Koja, CoaepIKaIero NHKIMIeCKOe BBIYMCICHHE CyMMbI KBaIPaTOB HATYPAJIBHBIX YHCEI B HHTEPBAJIC OT a 110 b.

JlaGopaTopHas padora «MaccuBbl» (YK-1-35; YK-1-36; YK-1-V5; YK-1-Y6; YK-1-BS; YK-1-B6)

IIpakTH4eckoe 3aganne
3agauya 1. PenpoayKTHBHBIH YPOBeHb.
CchopMHpoBaTh OJHOMEPHBIA CIHMCOK, COCTOSIIMM M3 N BELIECTBEHHBIX YHCEJ, MOJIYYEHHBIX I€HepaTopoM CIyYalHBIX YHCEIN.
KonunuectBo smementor crnmcka (N) u quana3on ux 3Hauenuid ([a,b]) 3ampammBaercs y moib3oBarens. TpeOyercs BBIYHCIUTH
YKa3aHHbIC B BApUAHTE 3HAYCHUSI.
AJNTOPUTM peIeHusl 3a1a41 TOJDKEH OBITh peain30BaH JBYMsI CIIOCOOaMu:

1) ¢ ucnonbp3oBaHNeM 0A30BBIX YIPABISIOUIMX CTPYKTYP A3bIka Python (yciOBHBIX onepaTopoB U ONEpaToOpOB IHMKIIA);

2) ¢ UCNOJIB30BaHHEM T'€HEPATOPOB CIUCKA U METOAOB sum, len, max, min, numpy.prod () (tpedyercs import numpy).

IIpuMepbl BAPHAHTOB
Ne BapmanTa 3ananus

1 B omHOMepHOM MaccuBe, cocTosiieM U3 N BeIIeCTBeHHBIX 3JIEMEHTOB:
1. BEIYUCIIUTD:
1.1. cyMMy ¥ KOJIMYECTBO OTPHLIATEIBHBIX JIEMEHTOB;
1.2. 3HaUyeHre MaKCUMaJILHOTO H MUHUMAILHOTO 3JIEMEHTOB.
2. 3aMEHHTH TOCIIE/IHUI SJIEMEHT MacCHBa Pa3HOCTHI0 MAKCUMAIILHOTO U MUHUMAJIEHOT'O 3JIEMEHTOB.

2 B ogromepHom maccuBe, coctosiimeM u3 N BEmeCTBEHHBIX 3JIEMEHTOB:
1. BBIUHCIUTE:
11 HpOI/I3BC,ZlCHI/IC 1 KOJIMYCCTBO IOJIOXKHUTECIIbHBIX 3JICMCHTOB,
1.2. 3HaYEeHHE MAKCUMAIbLHOTO 1 MUHHUMAaJIbHOTO 3JIEMEHTOB.

2. 3aMCHHTh HepBLIﬁ QJIEMCHT MaCCHUBa NIPOU3BEACHUCM MAKCUMAJIbHOTO U MUHUMAJIbHOI'O 3JIECMCHTOB.

3agaua 2. PeKOHCTPYKTHUBHBIIH YpPOBeHb.
Paspaboraiite u npencTaBbTe B BUJIE OJIOK-CXEMBI M KOJIa TIPOrpaMMBbI Ha si3bike Python anroputm, o6pabaThIBarolnii B COOTBETCTBHH
C BapUAHTOM 3aJaHUsI HIEMEHTHI IByMEPHOT'O MAaCCHBA.

IIpuMepbl BAPHAHTOB
Ne BapnanTa 3ananus

1 Hano uncio k (0 <k < 11) u matpura pasmepa 4 x 10. Haiitu cymMy ¥ npou3BeZicHHE T€X 3JIEMEHTOB K-ro
CTOJIOIa JAHHOH MaTpHUIlbl, KOTOPbIE KPAaTHBI 3, HO IIPU 5TOM HE COAepiKar B 3amucu nudpy 1.

2 Jana xBagpatHas maTpura nopsaka M. Halitm mpousBeneHue Tex 3IIEMEHTOB €€ TJIaBHOM M MOOOYHOU
JUaroHaJI, CyMMa U(P KOTOPBIX SBJISETCS YSTHBIM YUCIIOM.

KoHTpoJibHbIE BOTPOCHI

1. Yro takoe maccuB?

2. Kak creHeprpoBaTh IEIOYHCICHHBIA OJHOMEPHBIH MacCUB, cocTOsmUi u3 10 3eMeHTOB, 00pa3yOIIUX apUPMETHUECKYIO
IPOrPECCUI0, IIEPBBI 1IEMEHT KOTOPOH paBeH 1, a mar — 27

Jan maccuB array = (3, 10, 7, 9, Z2].Kak obparutbes k yuciy 10?7

4. Yrto nenmaet npeAcCTaBICHHBIH OTPHIBOK Koza?

hed

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

5. Kak Hanucats cienyronee BhIpaXECHUE «Bmopomy dneMeHmy Maccuéa array npuceoeHo suaienue 10»?
6. Uto BBIBOAMT HA DKpaH MPEICTABICHHBINA HIDKE (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 =" ")
OtBer cieyetr 000CHOBATb.

7. Yo mpousoiiner ¢ MaccuBoM [1, 2, 3, 4] (N = 4) npu BBINOIHEHUHU CIAEAYIOIIETO (parMeHTa IPOrpaMMBbl:

a)
for 1 in range (N-1):
Afi] = A[i+1]




b)
for 1 in range (N-1):
Ali+1] = A[i]
OtBer creyetr 000CHOBATb.
8. Uto BBIBOAWT Ha 3KpaH MPECTABICHHBIN HIKE (JPArMEHT KoJa

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

OtBer cieyer 000CHOBATb.
9. Uro BBIBOAMT HA HKPaH MPEJCTABICHHBINA HIDKE (pparMeHT Koja:
A=1]
for 1 in range(3):
A.append ([0]*4 )

print (A)
Ortser ciemyeT 000CHOBATb.
10. Yto BBIBOAUT Ha HKpaH NPECTABICHHbINA HIXKE parMeHT Koja:

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

OtBer cieyer 000CHOBATb.
11. Yto BBIBOAUT HA KPaH NPEICTABICHHBINA HIKE (pparMeHT Koja:

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

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

OrtBer ciienyetr 000CHOBATS.
12. OO®bsicHUTE Ha3HAYCHHE MPEICTABICHHOTO HIDKE (pparMeHTa Koja:

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.  OObsicHUTE Ha3HAUEHUE NPEICTABIECHHOIO HUXE (pparMeHTa Koja:

for 1 in range(3):

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

[MoyeMy cyMMHpOBaHHUE dJIEMEHTOB TJIABHOM THArOHAIH TpeOyeT OMMHOYHOTO IUKIIA, & CYMMHPOBAHHE DJIEMEHTOB TI0]T TJIaB HOM
JIMarOHAJIBIO — BJIOKEHHOI0?

JlaGopaTopHas padora «@ynkuum» (YK-1-35; YK-1-36; YK-1-V5; YK-1-Y6; YK-1-BS; YK-1-B6)

IlpakTHYeckoe 3a1aHue

3apnaua 1.1. PenpoaykTHBHBIIi ypOBeHb.

OtpenakTHpOBaTh KOJ MPOrPaMMBI, MOTyIEeHHBII IPH BBHITOIHEHUH 3a1a4 1.1 mabopaTopHoit paboTer Ne7 «IIporpammupo-BaHue
IUKIMYECKUX BBIYUCIUTEIBHBIX IPOLIECCOBY, BKIIOUMB B HETO MOJIb30BATENLCKYIO (DYHKINIO, BHIYUCIISIONIYIO 3HAUCHHUS 3aJaHHOH B
BapUaHTEe MaTeMaTHYeCKOH 3aBucuMocTy. ITapameTpsl GyHKIMY U €€ Ha3HAUE€HHE OIUCATh B JJOKYMEHT-CTPOKaX.

3agauya 1.2. PenpoayKTHUBHBII YpPOBeHb.

OTpeaakTUPOBaTh KOJ MPOTrPpaMMBI, MTOTYYCHHBIH MPH BBIMOTHEHNY 3a1auu 1.1 nabopatopHoit paboTsl Ne8 «MaccuBbI», BKIIOUUB B
HETO MO0JIb30BaTeNbCKUEe PYHKIMH, oOecneunBaroiue GopMupoBanue cnrucka N BEIIeCTBEHHBIX YMCEN U3 Anana3oHa [a,b] u
BBIYKCIICHHE YKA3aHHBIX B BAPUAHTE 3HAUYCHUH (CYMMBI, KOJIMYECTBa, MAKCUMyMa, MUHIMYyMa U T.11.). [lapamMeTpbl GYHKIHA U UX
Ha3Ha4YeHHEe ONMCATh B JOKyMEHT-CTPOKaX.

3angaya 2. PekoHCTPYKTHBHBIN YPOBEHb.

Pazpabortaiite u npencraBbTe B BUE OJIOK-CXEMBI M KOZIa IPOrpaMMBl Ha si3blke Python anroputM, o6pabaThiBalomuii B COOTBETCTBUU
C BapHAHTOM 33JIaHUS SIIEMEHTHI IPOM3BOIBHBIX OJHOMEPHBEIX MaccuBOB. Kox mporpaMmsl TOIKEH coepkKaTh IOIb30BaTEIbCKIE
¢byHKIMH, 00eceurBaloIUe BBOJ JIEMEHTOB MacCUBa U UX 00paboOTKYy.

IIpuMepbl BADHAHTOB




Ne Bapuanra 3aganus

1 Hano tpu maccuBa Xx[5], y[10], z [15]. Bberuucnurh cymMmy Moaylieil 3JIEMEHTOB Ka)JIOIrO MAacCHBa,
PACHONIOKEHHBIX 110CIe MUHMMAJIBHOTO 10 MOIYJIO 31eMeHTa. Ko mporpaMMbl JOIDKEH COAEpKaTh TPU
I10JIb30BaTENIbCKUE PYHKIMH, 00ecreunBaloIe:

1. BBOJI 9JIEMEHTOB MacCHBa,

2. ompeJiesieHHE HH/IEKCa MUHIMAaJIBHOTO 10 MOJYJIIO 3JIEMEHTa MaCcCHUBa,

3. BBIUHMCIIEHHE CYMMBI MOAYJIEH JIEMEHTOB MAacCHBa, PACIIOIOKEHHBIX MOCIE MHHUMAIBHOTO 110 MOIYJIIO
JJIEMEHTA.

2 Hano tpu maccusa x[5], y[10], z [15]. Ansa kaxmoro maccuBa TpeOyeTcs: ONPeNenTh, KAKIX JJIEMEHTOB B
MaccuBe OOJIbIlIE: YETHBIX MM HEUETHBIX, — & 3aTeM BBIYHCIHTH CYMMY T€X, KOTOPBIX OKa3aJoCh OOJIbIIE.
Kon nporpaMmbl JJOJKEH coepkaTh TPH MOJIb30BaTENbCKUE QYHKINY, 00eCcIIeynBalOIINe:

1. BBOJI 2JIEMEHTOB MAacCHUBa;

2. omnpeieNieHne, KaKiX 2JIEMEHTOB B MacCHBe OOJIbIIE: YETHBIX NI HEUYETHBIX;

3. BBIYHCIICHUE CYMMBI TpeOyeMbIX DJIEMEHTOB MaCCHUBA: YETHBIX MJIM HEYETHBIX.

KoHTpoJibHbIE BOTPOCHI

. Uto takoe pyHkuus? B ueM cMBbICI HCIONB30BaHUS (HYHKIUI?

. Kakyto QyHKImI0 Ha3piBaloT pekypcrBHOit? [IpuBeanTe npuMep peKypCUBHON QYHKIHH.

. Uto Ha3bIBaeTcs uHTepdeiicom GyHkuun?

. B xaxux ciyyasx HeoOX0AMMO HCIIONIB30BATh OLIEPaTop return B Tene GyHKIUN?

. Onummre o6acTb AEHCTBUS JOKAIBHBIX U ITI00aJIbHBIX IEPEMEHHBIX.

. JaiiTe onpeneneHune NOHATHH «(pOpMalIbHbBIC TapaMeTPb» U «paKkTHYecKue napaMmeTpon». [IpuBeinTe NpUMeEp, UILTIOCTPUPY FOLIHIA
JTAaHHbIE TTOHATHS.

7. MOXeT JIi oTieparTop return BO3BpalaTh 00Jiee OJHOTO 3HAUYCHHS?

8. MO’KHO JI1 MCIIONB30BATh CIIMCOK B KauecTBe (hopmanibHOro napamerpa yHkiuu? Eciau BO3MOXKHO, IPUBEANUTE IIPUMED.

9. Kak B yHKIMH POYUTATH U U3MEHHUTh 3HAYCHHE TII00aIbHOM MTEpEMEHHOM?

10. Harmmure npouenypy, KoTopas IpUHUMAET NapaMeTp — HaTypajibHOe Yuciio N — M BBIBOJUT Ha SKPaH JMHUIO U3 N cCHMBOJIOB ' — .

11. Kakue GpyHKIUH HA3bIBAIOTCS JOTMYECKUMHU? 3a4eM OHH HYKHBI?

12. Hanumure ¢yHKIMIO, KOTOPast BBIYUCISET MAKCUMAIIBHOE M3 TPEX YUCEN, HE UCIO0NIb3Ysl BCTPOSHHYIO (DYHKIMIO max.

13. Hanumwure nBa BapuaHTa (YHKIUH, BBIMHCISIONICH (hakTopuan HaTypaidbHOro umciaa N (C UCIOJIb30BaHHEM peKypcuu, 0e3

UCTIOJIb30BaHUS PEKYPCUH).
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JlaGopaTopHas padora «OcHoBbI padoTsl B cpeie Matlab. I'papuueckas Buzyannsanus sorunciaenunin» (YK-1-35; VK-1-36;
YK-1-VY5; YK-1-Y6; YK-1-BS; YK-1-B6)

IIpakTHYeckoe 3aganne
3agaua 1.1. PenpoayKkTUBHBI YPOBEHb.

IIporaOynupyiite 3amannyo ¢yHkimuio y = f(x) Ha mpomexyTke [a, b] ¢ mocTosHHBIM ImaroM h u mocrtpoiite ee rpadux.
OrdopmatupyiTe rpaduk Mpon3BOIBHEIM 00pa30M, 3a1aB €ro IBET, TUII JINHUH U THI MapKepa.

IIpuMepsbl BApHAHTOB

Ne apuanTa | [a,b] h OyHKIHs
1 [0:4] | 01 | Vx - (5x3+28x?+45x+18 x+1 _
17(1) — - — + — . e..]l] X
: Yx +1 V3
2 [-3:3] ] 0,15 | 12 + 16x — 3x% — 4x°3 1
vix) =— T —In(x3 + 2)
v 2(sin? x + cos? 5 T 8)

3agaua 1.2. PenpoayKTHUBHBI YPOBEHbD.

IMocrpoiite ceryaTsiii ¥ TMHEHYATHIN rpad)MKK 3alaHHOM B BapuaHTe MOBEPXHOCTH Zz=f{(X,y) B MpsAMOyroibHOit obiacti D: {a<x<b;
c<y<d}. [uns 3agaHus 1[BeTa y3JI0B MIOBEPXHOCTH UCIIOIB3YHTE PYHKIMOHAIBHYIO OKpAcKy. J[Jsi HarJsIMHOCTH BBIBENUTE Ha TpaduK
BEPTHUKAIbHYIO HIKATY [[BETOB.

IIpumepsI BADHAHTOB

Ne apuanTa | [a,b] | [c,d] DyHKIYS
1 [3:3] | [3:3] | ; — p—x"—»%, (27 + 3y2
2 [0;21 | 10;21 | z=sinx +siny +sin(x +y)

3agaua 2. PeKOHCTPYKTHUBHBII YpPOBeHb.

CosnaiiTe B€ KOOpAMHATHBIE IIOCKOCTH. B HeYeTHBIX BapuaHTaX IUIOCKOCTH DAaclOJIararoTCsl BEPTUKAIBHO, B YETHBIX —
TOPHU30HTAJIbHO. B mepBoi IUIOCKOCTH ONpENENHTE NPSAMOYTOJbHYIO CHCTEMY KOOpAMHAT, BO BTOpOWM — mosipHyto. Iloctpoiite
3a/IaHHYIO JIMHHIO B JIByX CHCTeMax KOOpAMHAT. B cTpoke 3aromoBka rpaudecKoro OKHa BBIBEAUTE HOMEP BapHaHTa M Ha3BaHHUE
3agaHHol nuHuK. Mccnenyiite BIusiHUE 3HaU€HUH TapaMeTPOB, BXOJSIIUX B YPaBHEHHE JIMHUM, HA €€ BU.




IlpuMepbl BApUAHTOB

Ne BapuanTa 3aganus
1 Iloctpouts nemuuckary bepHyim:
(t +t3) t—t3 el ]
XxX=4a—F——,¥V=4a ———,[Ae 1e|—02; 00
t*+1 tt+1
2 IlocTpouThb YETHIPEXIENECTKOBYIO PO3Y:
T =asin2e, rae pe[0; 2n]

KoHTpoJibHbIE BOTPOCHI
1. Tlouemy MATLAB unrerpupoBannas cucrema?
Uro takoe m-(haiyibl U UIS Yero uX KCIoib3yT B cucteme MATLAB?
W3 KakuX HHCTPYMEHTAIBHBIX CPeICTB cocTouT Pabounii cron cucremsl MATLAB?
Uro 3anuckiBacTcs B Gaidibl popmara .mat?
Kakue hopMaThl YHCIIOBBIX JAaHHBIX HCHONB3YIOTCS B cucteMe MATLAB?
s gero npennasHauen Workspace Browser?
Jus gero npeanasHader Current Directory Browser?
Kakue apudpmernueckue GpyHKIMH U onieparopsl umMerorcst B cucteme MATLAB?
Iepeuncaute knaccol JaHHbIX B MATLAB u naiite ux KpaTKylo XapakTepUCTUKY?
0. Kakoii oneparop ucnonb3yercs s (GOPMHPOBaHUS YIOPSJOYCHHBIX YHCIOBBIX MocienoBarensHoctei? [IpuBeanre
IIPUMEp €r0 UCIOJIb30BaHU.
11. Kakas koMaH/a UCTIONB3YETCs A TOCTPOCHUS TpaduKOB (PYHKIUI B ICKAPTOBOW CHCTEME KOOPIUHAT?
12. C nomomuipto Kakoi QyHKIUK OCYLIECTBISAETCS IOCTPOEHHE rpaduKa IMHUY Ha IIOCKOCTY B IIOJIIPHOM CUCTEME KOOPAUHAT?
13. C moMoIibko Kakoi ()yHKIIMU CTPOUTCS aKCOHOMETPHUECKOE H300pakeHHE TPEXMEPHBIX MOBEPXHOCTEH?
14. Kakoii U3 NpUBEJEHHBIX HUXKE BAPUAHTOB CO3JaHUsI BEKTOpa c(hOPMUPYET BEKTOP-CTPOKY pasmepoM 1x 37
a. V=[1;2;3];
b. V=12 3].
15. Kaxoli 3HaK B KOHIIE BBO/Ia IPEIOTBPAIIAET BBIBOJ Pe3yJIbTaTa ONepaliuy Ha 9KpaH Jucruies?
16. Omnpenenure KOJIUUECTBO CTPOK U CTONOIOB B MaTpuiie M = [12; 4 5; 7 8]?
17. Kaxo# 35meMeHT MaTpuIlsl A MO3BOJISIET BBIOpaTh oneparop A(: , j)?
18. OnuimuTe NIPUOPUTET ONepannii, HaUMHAas C HAUBBICIIETO.

S0 NO G A LN

JlaGopaTopHasi padora «OcHoBbI padoThl B cpeae Matlab. Pemenue ypaBuennii u cucrem ypasuenmii.» (YK-1-35; YK-1-36;
YK-1-VY5; YK-1-Y6; YK-1-BS; YK-1-B6)

IIpakTHYeckoe 3aganne
3agaua 1.1PenpoayKTuBHBIN yPOBEHb.
Ucnonezyss Teopemy Kponekepa-Kanemnmn, uccinenoBats CJIAY, 3amanHyio B BapmaHte, Ha coBMecTHOCTh. Pemmrte CJIAY
CIIEIYIOIIUMHU CIIOcO0aMu:
- MaTPUYIHBIM METOIOM;
- metozioM Kpawmepa;
- MetonoM ["aycca ¢ yacTHYHBIM BBIOOPOM TIAaBHOTO DJIEMEHTA,
- METOJIOM HauMEHBIINX KBaJIPaTOB;
- ¢ nomouipro Gynkuun mldivide().

IIpumepsI BADHAHTOB

Ne BapuanTa | Marpuua ko3¢ duuuentos cucteMsl | Ctonder cBOGOIHBIX YICHOB
! 321 —-425 2.13 5.06
7.09 117 -233 4.75
043 —140 -0.62 ~1.05
2 042 -1.13 7.05 6.15
1.14 -2.15 5.11 ~-4.16
-0.71 0.81 -0.02 -0.17

3agauya 1.2. PenpoayKTHUBHBIH YypPOBeHb.

Ot1aenuTh KOpHU anredpandeckoro Wwin TpaHCLEHIEHTHOro ypaBHeHus f(x)=0, noctpous rpadux ¢pyukiuu f(x). Halitu pemenue
ypaBHEHHI! € 3aJaHHOH TOYHOCTBIO.

IIpumepbl BApHAHTOB
Ne BapuanTta | TouHOCTB f(x)=0




1 e=10"| 3

? &:=10" lg(x)=2-x

3agaua 2. PeKOHCTPYKTHUBHBII YPOBEHb.

IMocTpouts rpaduyeckoe peleHne CUCTeMbl ypaBHEHUH 1, eCIIH TpaduKy MepeceKaroTcs, HAaWTH YUCIEHHOE pelIeH e C 3a1aHHOM
TOYHOCTBIO.

IIpumMepbl BAPHAHTOB

No Bapuanrta | Cucrtema ypaBHEHUI
1 xy =1
y=x"+1
2 y=2x"-3x+1
y = xsin(x)

KoHTpoJibHbIE BOTPOCHI
1. Kakue oCHOBHbIE CUCTEMHBIE IEpEMEHHBIE TpUMeEHATCs B cucteMe MATLAB?
UYro Takoe Simulink 1 kakoBo ee Ha3HaYeHUE?
Kax mpoBepHTh COBMECTHOCTb CHCTEMBI JINHCHHBIX YPaBHEHUN?
Kak Haiitu oOpatHyto Matpuiy cpeacteamu MATLAB?
B 4eM coCTOUT MaTPUYHBINA METO ¥ OUEMY JAHHBIH METOJ| He IPHMEHSETCS Ha IPaKTUKe?
B yem coctout pemienne CJIAY no merony Kpamepa u kakast pyHKIHS TPU 3TOM UCTIONIB3YeTCs?
Yro Bo3Bpammaet Qyukuus Isqr(A, B, tol)?
Uro Beruucisercs ¢ nomouisio ¢pynkiuu feval() n uemy paBHo Hanpumep, fe=@exp; feval (fe,1,0))?
Jnis dero npenHa3Ha4veHbl U 4eM oTiuyarotes Gynkiuu fsolve() u fzero()?
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. YTO peKOMeHIyeTCs JAeNaTh sl MPUOIMKEHHOTO ONpeIe/ICHNsT KOPHEHW ¥ HHTEPBAJIOB, B TIpeeiax KOTOPBIX OHU
HaxomaTcs?

5.3. OueHoYHbIEe MaTEPHAJIBI, HCIOJIb3YyeMble /ISl IK3aMeHa (ONucaHue ONJIeTOB, TECTOB U T.II.)

B cemecTpe 1npeaycMoTpeH 3K3aMeH.

DK3aMeHaIMOHHBIA OrieT u3 4 BonpocoB. THIIOBEIE BOIPOCH SK3aMEHa MTPUBENICHBI B BOIPOCAX CaMOIIOATOTOBKH.
Bomnpoc 1- Bonpoc no teopuu paszaenos 1-5.

Bompoc 2 - Bompoc 1o Teopuu pas3nenos 1-5.

Bomnpoc 3 - 3agaua no ocHoBam paboTsl ¢ 6a3aMK JaHHBIX — pa3zaen 2.

Bompoc 4 - 3aga4a 1o 0cHOBaM JITOPUTMH3ALUH U TPOTPAMMHUPOBaHHS — pa3ziel 3.

OK3aMeHallMOHHbIE OUIETHI XpaHATCs Ha Kaeape U yTBEPKIAIOTCs €€ 3aBeLyIOLIHM.

l'[pnMep 3K3aMEeHAIMOHHOI0 DUJIeTa

MMWHWUCTEPCTBO HAYKM M BbICLLIEFO OBPA30OBAHMNA POCCUMNCKOM GEAEPALIMN
CTAPOOCKOJIbCKMI TEXHOJIOTMYECKHUI UHCTUTYT VM. A.A. VTAPOBA
(dnnuan) depepanbHOro rocyAapcTBeHHOro 06pa3oBaTENLHONO yUpeKaeH s
BblcLero obpasoBaHmna «HaunmoHanbHbIN UCCNEA0BATENbCKUI
TexHonorm4yeckuii ynusepcutet « MUCUC»

Kadenpa «BBICIIEA MATEMATUKA 1 UHOOPMATHUKM»

13.03.02 DnekTposHepreTuka u 3JIeKTPOTEXHUKA
[poduns — DIEKTPONPUBOJ U ABTOMATHKA

Jucumuiza « MagopMaTHka»

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. CurHanbl, gaHHble, MHGopmauma. CeoiicTBa MHGopmaLmn. OnepaLmmn ¢ 4aHHbIMM.
BasoBble TUMbI AaHHbIX A3blKa Python. [JuHamuyeckan TMnusauma.
3. 3apaua (ocHoBbI paboTbl C 6azamm gaHHbIX). MmetloTca gaHHble 0 TOBapax Ha cKiage:

- productID /*kopg ToBapa*/
- number /*Homep nponeta*/
- rack /*Homep cTtennaxa*/

- group /*rpynna*/




- name /*HaumeHoBaHue*/
Mcnonb3ya onepaTopbl A3biKa SQL cosaaliTe cneaytoLime 3anpochl:
- 3aNpoc Ha co3aaHue TabauLbl B COOTBETCTBMM C YKa3aHHOW Bbllwe MHbOpMaLmeit;
- 3aNpoc Ha BHeCeHWe 3anucel B Tabavuy;
- 3aNpOC, MU3MEHAILWMI HOMEP CTeNNaXKa 418 TOBAapOB TPeX 3a4aHHbIX rpynn;
- 3aNpoc, onpeaenaoLWmii KONMYEeCTBO TOBAPOB KaXKA oM rpynmbl.
4. 3apaya (0CHOBbI aIFOPUTMM3ALMUMN U NPOTPAMMMUPOBAHMA).

a. [aH uenouncneHHbin maccue z[N]. TpebyeTca onpegenuts cpegHee apudmeTnyeckoe
NONOXKUTENbHbBIX 3/IEMEHTOB 3TOr0 MacCMBa, BOCbMEPWMYHAs 3anucb KOTOPbIX OKaH4YMBaeTcs
umopoi 0.

b. [aHo Tpu uenoumcneHHbix maccusa Xx[sizeX], y[sizeY], z[sizeZ] (3HaueHus sizeX, sizeY, sizeZ
onpegenser nosib3oBaTens). Tpebyetca onpesenvTb maccus(bl), cogepsKalimii Hanbonbliee
KOZIMYECTBO HEHYNEBbIX 3/IEMEHTOB, B 3aMMCU KOTOPbIX NPUCYTCTBYET XxoTA b6bl oaHa umudpa 0.
dnemeHTbl MaccMBa, coaeprKaliero Hanbonbluee KOAMYECTBO Tpebyembix 31eMeHTOoB, cneayert
YyNopAA0YUTb MO BO3PACTAHMUIO.

« » 20 r.

DK3aMEHaATOp H.U. Hexpacosa

YTBepkaeHo Ha 3acemanun Kadenpsl BMull
IIpotokomom Ne_ ot 202 1.

3apenyromuii kadeapoit BMull E.I'. KaGynoBa

5.4. MeToiMka OleHKH 0CBOEHMSI AUCHHMILIMHBI (MoayJis, npakTtuxku. HUP)
BamibHO-peHTHHTOBas CHCTEMa OLCHUBAHUS, UCIIOJIb3yeMasi TIPEMOAaBaTelieM [T TEKyIIel OIEHKH yCIIeBAeMOCTH.
B Teuenue cemecTpa CTYICHT BBIMOIHSICT:
1) 11naGopatopHbIx pabOT, Kaxaas U3 KOTOPBIX OLEHHMBaeTca OT 2 10 4 0ayuioB, BBIYUCIAEMBIX KaK CyMMa CIIEIyHOIIUX
0aIioB:

16asu1 — BBIIOJIHEHUE IPAKTUYECKOT0 33aJ1aHUs PEIPOAYKTUBHOTO YPOBHS,
2 Gana — BBIIOJHEHUE IIPAKTHYECKOT0 3aJaHUs] PEKOHCTPYKTUBHOTO YPOBHS;
16am1 — OTBETHI Ha KOHTPOJIBHEIE BOIIPOCHT;

2) 1 moMariiHee 3aaHKe, KOTOPOE OIICHUBAeTCs OT 8 10 16 OaoB:

8 0amioB — TpH 3alIUTe JOMAIIHETO 3aJaHus oOyJaloluiics MOKa3bIBaeT 3HAaHHA B 00BeMe MPOUIEHHOW MPOrpaMMBI 110
paszeny 3, OTBETHI M3JIaraeT XOTs U C OIIMOKAaMH, HO YBEPEHHO HCIIPABIISIEMBIMHU I10OCTIE TOTOJIHUTEIbHBIX U HABOJSIIUX BOIIPOCOB,
MIPaBUJIBHO JICHCTBYET 110 NPUMEHEHHIO 3HAaHUH Ha MTPAKTUKE;

12 6annoB — Npu 3aIUTE JOMAIIHETO 3a/laHus 00yUaroIIUIiCs MOKa3bIBaeT TBEP/bIC U JJOCTATOUHO IMOJIHBIC 3HAHHUS B 00BbeMe
NPONHAEHHON MpOrpaMMbl 1O pasfeny 3, NOIMyCKaeT HEe3HAUUTENbHbIE OIIMOKU IIPU OCBEIICHUH 3aJaHHBIX BOIPOCOB, MPaBUILHO
JEUCTBYET 110 NPUMEHEHUIO 3HAaHUH Ha IPAKTUKE;

16 GaysIoB — TIpH 3alUTe JAOMAIIHErO 3a/IaHus 00ydaroIIniics MOKa3bIBaeT TIyOOKHE, HCUEPIIBIBAIOIIME 3HAHHUS B 00beMe
TIPOUECHHON MPOTPaMMBI IO pas3ziey 3, yBEPEHHO IEHCTBYET MO NPUMEHEHHUIO TOTYyUYSHHBIX 3HAHUN Ha MPAKTUKE.

Ilo mroram paboTHl B CeMECTpe PEHTHHI CTYACHTa MOXKET COCcTaBUTh OT 30 (MHHHMYM, HEOOXONMMBIM ISl JOIyCKa K
9K3aMeHy) 110 60 Gaios.

[IIkana oleHMBaHUS 3HAHUI 00yUaIOIINXCS HAa DK3aMEHE:

0-20 6anyoB— CTyIEHT HE 3HAeT U HE IOHUMAEeT 3HAYUTENIbHYIO WJIM OCHOBHYIO YacTh IPOrPaMMHOI0 MaTepuana B mpeaenax
MIOCTABJIEHHBIX BOIIPOCOB; HMeeT cllabo chopMUPOBAaHHBIE W HETIONHbBIC 3HAHHS U HE YMEET NMPUMEHATh MX K PELICHHIO 3aJaHui 110
o0pa3sily ¥ OTBeTaM Ha KOHKPETHbIE BOIIPOCHI,

21-28 GayIoB— CTYJCHT 0OHAPYKHUBACT OT/ACIbHBIC POOEIbI B YCBOSHHH CYIIECTBEHHBIX BOIIPOCOB Kypca HH(OPMATHKH, HE
IPENATCTBYIONINE JaJbHEHIIEMy YCBOSHHIO IPOIPaMMHOTO MaTepuasa; HCIHBITHIBAET 3aTPyAHEHUs B IPUMEHEHHM 3HAHUH,
HEOOXOAMMBIX JUISl PEIeHUs MPAKTHIECKUX 3a]a4 Pa3IMYHbIX THIIOB,;

29-36 — 6ayu10B 00yUarOUIUICS TOKa3bIBAET 3HAHUS B 00beMe MPONHAECHHOM TPOrpaMMBbl, OTBETHI U3JIaraeT XOTs U C OIINOKaMH,
HO YBEPEHHO HCIIPABISIEMBIMH HOCIIE JOTIOJIHUTENBHBIX H HABOSIIINX BOIPOCOB, IPABUIILHO IEHCTBYET IO IPUMEHEHHIO 3HAHUH Ha
NPaKTHUKE;

37-40 — GamioB oOydYaroIIMiics IOKa3bpIBaeT TIIIyOOKWeE, MCUEPIBIBAIONINE 3HAHUS B 00beMe NpPOWHAEHHOW HpOrpaMMBI,
YBEPEHHO AeICTBYET M0 MPUMEHEHUIO TOJIy4eHHbIX 3HAHUM Ha MPAaKTUKE, IPAMOTHO U JIOTHYECKU CTPOMHO M3/IaraeT Marepual IpH
OTBeTe, yMeeT (opMyIMpOBaTh BHIBOJIBI U3 M3IIOKESHHOTO TEOPETHYECKOI0 MaTepHuaja, 3HaeT IOIOJIHUTEIBHO PEKOMEHIOBAaHHYIO
JIUTEpaTypy.

Metoarka pacyera OLICHKH Ha DK3aMEHe:

O1eHKa «OTJMYHO» — UTOTOBBIN pelTHHT coctaBui oT 91 1o 100 Gayios;

OI1leHKa «XOPOII0» — UTOTOBBINA peHTHHT cocTaBui oT 71 10 90 6amos;

O1leHKa «y/10BJIETBOPUTEIbHOY - UTOTOBBIN PEHTUHT cOCTaBUI OT 54 10 70 Oansos;
OreHKa «HeyA0BJIeTBOPHUTEIBLHO» — HTOTOBEIN peiiTiHT cocTaBmi oT 0 1o 53 Ganos;
OueHka «He ABHJICH» — 00yJaromuiics Ha SK3aMeH He SBHJICS.




6. YYHEBHO-METOJNYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHas JiUTepaTypa

Kopo6kos P.1. u
Ap.

O6o3HaucHue ABTODBI, 3ariiaBue bubnmorexa WsnarenscTBo,
J1.1 I'ycera E.H., Wudopmaruka : 3BC «YHuBepcurerckas oudiaunoreka" ONLINE Mockga : ®nuHTa,
Edumosa N.10., |yueOHoe mocobue URL: 2021

https://biblioclub.ru/index.php?page=book&id=83542

J1.2 Cunoposa H. I.  |ba3sl naHHBIX: ObC "YHuBepcuterckas 6udnauorexa" ONLINE Mocksa ; bepaun
MPAKTHKYM 10 URL: : upexkr-Menua,
MIPOEKTHUPOBAHHIO https://biblioclub.ru/index.php?page=book&id=575080{2020
PeNSIUNOHHBIX 6a3
JTAaHHBIX : y4eOHOe
nocoobue
J1.3 Cumonosuu C.B. |HudopmaTuka. HTBb CTU HUTY «MHUCHUC» CIIO.: ITurep,
baszossrit kypc. 2015
1.4 Xubikuaa A.I'.,  |[MHpopmanmoHHbIe 3BbC «YHnusepcuterckas 6udianoreka" ONLINE CrtaBporions :
Munxkuna T.B. TexHosornu : yueoHoe |URL: CK®dY, 2017
nmocobue https://biblioclub.ru/index.php?page=book&id=494703
JI1.5 lenyneko B. M. |OcHoBBI OBC «YHuBepcurerckas oudianoreka" ONLINE PocroB-na-lony ;
nporpamMmupoBanus  |URL: Taranpor :
Ha si3bIke Beicokoro  |https://biblioclub.ru/index.php?page=book&id=500056 | OxHbrii
ypoBHs Python : (henepanbHbIii
yuebHoe mocobue YHHUBEPCHUTET,
2017
6.1.2. Jlono/IHUTe/ILHASL JIUTEPATypa
O06o03HaueHne| ABTOPBI, COCTABUTEIN 3arnaBue bubnnorexa H3narenscTBo, 1
J2.1 Byusix C.B. BeruucnutenbHble ObC «YHuBepcurerckas 6udanorexa" ONLINE Yensabunck : YUK,
CHUCTEMEI, CETH B URL:
TenekoMMmyHuKauuu : |https://biblioclub.ru/index.php?page=book&id=492739
yuebHoe mocobue
J12.2 I'>amuc T. Haunnaem HTBb CTU HUTY «MUCHUC» CII6. : BXB-Ilerepbs
MPOrpaMMHPOBAThH Ha 2019
Python
J12.3 3natononbckuit JI.M. |IIporpammupoBanue: |9BC «YHuBepcurerckas oudmuoreka" ONLINE Mockaa : Jlabopatop
THUIIOBBIC 3a7a4H, URL: 3HaHui, 2020
anroput™msl, metobl  |https://biblioclub.ru/index.php?page=book&id=222873
2.4 Kapnosa T.C. ba3bl naHHbIX: OBbC «YHuBepcurerckas 6udanorexa" ONLINE Mocksa : Hanonann:
Moxen, pazpaborka, |URL: OTKpBITEIA Y HUBEPCI
peanu3anus https://biblioclub.ru/index.php?page=book&id=429003 |« MTHTYUT», 2016
J2.5 Konokonsuukoa A.W.[Excel 2013 nmst ObC «YHuBepcurerckas 6ubanorexa" ONLINE Mocksa ; bepinun :
MEHEIKEPOB B URL: Hupexr-Menna, 2014
npuMepax : https://biblioclub.ru/index.php?page=book&id=275267
PaKTHIECKOe
nocobue
J12.6 Ky3zuenos C.J. Beenenue B moziens  |OBC «YHuBepcurerckas oubnuorexa" ONLINE Mockga : Hannonaint
nanHbix SQL URL: OTKpBITHIH YHHUBEPC]
https://biblioclub.ru/index.php?page=book&id=429087 |«MHTYUT», 2016
J2.7 Mapxkun A.B. IMoctpoenne 3ampocos [IBC «YHuuBepcurerckas o6ubnuoreka" ONLINE Mockaa : /Tuanor-M]

Y MPOTrpaMMUPOBAHKE
Ha SQL : yuebHoe
rmocooue

URL: 2014

https://biblioclub.ru/index.php?page=book&id=89077




JI2.8 [Mnemunuckas U.E., WnTepakTuBHBIE 3BbC «YHnusepcuterckas 6udianoreka" ONLINE Kazans : Kazanckuit
Turos A.H., cuctemsl Scilab, URL: Hay4HO-HCCIIEeI0BaTe
baneprnunosa E.P., |Matlab, Mathcad : https://biblioclub.ru/index.php?page=book&id=428781 |rexHoMOrHYECKHUIA
Jyes C.H. yueOHOe nocobue yHUBepcureT, 2014

J2.9 IMpoxopos A.H. Pabora B OBbC «YHuBepcurerckas 6ubanorexa" ONLINE Mocksa : Hannonain:

coBpemeHHOM odrce |URL: OTKpBITBIA YHHUBEPC]
https://biblioclub.ru/index.php?page=book&id=428816 |«MHTYUT», 2016
JI2.10 Cremnanenko E.B. HNudopmaruka: 3BbC «YHnusepcurerckas 6udianoreka" ONLINE Tamb60B : ®I'EOY BI
yueOHoe snexTponHoe |URL: "TTTVY", 2018
U3JIaHKC https://biblioclub.ru/index.php?page=book&id=570539
J12.11 Cerue A.H. OBM u ObC «YHuBepcurerckas 6udanorexa" ONLINE Tomck : TYCVYP, 201
nepudepuitHbie URL:
ycrpoiicta : yueOHoe |https://biblioclub.ru/index.php?page=book&id=481097
nocobue
J12.12 TuroB A. H. Python. O6paborka  |OBC «YHuBepcurerckas oubnuorexa" ONLINE Kazans : Kazanckuit
JAHHBIX : URL: HaIlMOHAJIBHEIN
yuebHo-MeToauueckoe | https://biblioclub.ru/index.php?page=book&id=702252 |uccnenoBarenbckuit
nocobue TEXHOJIOTHYECKHH
yausepcureT (KHUT
2022
J12.13 XaxaeB U.A. [IpakTukym mo 3BbC «YHuusepcurerckas 6udianoreka" ONLINE Mockga : Hanmonait
AJNTOPUTMU3ALUU U URL: OTKpBITHIH YHUBEPC!
nporpammupoBanuto  |https://biblioclub.ru/index.php?page=book&id=686587 [«MIHTYUT», 2016
Ha Python : kypc :
yueOHOe nmocobue

J12.14 Hapes P.10O., Teopernueckne 3BbC «YHuusepcurerckas 6udianoreka" ONLINE Kpachosipck : Cubup
[lynkxos A.H., ocHoBbl nHGopmatuku [URL: (henepanbHbI yHUBE
Camapun B.B.wu ap. |: yueOHHK https://biblioclub.ru/index.php?page=book&id=435850 [2015

J2.15 Ilepba A. B. IMporpammupoBanue [9BC «YHuBepcurerckas 6ubnuorexka" ONLINE Mocksa : JIabopaTop

Ha Python : mepBeie  |URL: 3HaHui, 2022
hraru https://biblioclub.ru/index.php?page=book&id=686587
6.1.3. MeToaunueckue pa3padoTKu
O06o03HaueHne| ABTOpBI, COCTABUTEIN 3arnaBue bubnnorexa W3narensCTBo, 1
JI3.1 Hexkpacosa H.1. Nudopmaruka. Yacte |[HTE CTU HUTY «MUCHUCH CTU HUTY «MUCT
I: Yye6Hoe nocobue. 2022
J3.2 Hexkpacosa H.U. WNudopmaruka. Yacte |[HTb CTU HUTY «MUCUCH CTU HUTY «MUCY
II: Yuebnoe nocoodue. 2022
J3.3 Hexpacosa H.U. OCHOBEHI HTB CTU HUTY «MUCHUC» CTU HUTY «MUCY
IIPOrPaMMHUPOBAHHUS 2023
Ha si3bIke Python.
6.2. Ilepeuens pecypcoB HH(GOPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTn « AHTepHET»
31 Buneoypoku no Microsoft Excel : caift https://www.planetaexcel.ru/video/
Bcepoccuiicknii HHCTUTYT Hay4YHOH U http://www.viniti.ru/
ey TexHu4yeckoi uHbopmanuu Poccuiickoi
akagemun Hayk (BUHUTU PAH) : caiit
Enunoe okHo moctyna k obpasoBarenbibiM  |http:/window.edu.ru
pecypcam : denepanbHas HHPOPMAIIOHHAS
cucreMa cBOOOIHOTO IOCTyIa K
MHTETPAITbHOMY KaTaJlory 00pa3oBaTeIbHbIX
HUHTEPHET-PECYPCOB U K DJIEKTPOHHON
93 O6ubnmorexe y4eOHO-METOIMUECKUX
MaTepuaoB Ui BCEX yPOBHEW 00pa3oBaHMs:
JIOLIKOJIbHOE, 0011Iee, CpeaHee
npodeccuoHaIbHOE, BHICIIEE,
JIOTIOJTHUTENBHOE : CAlT
Hayunas snekTpoHHast 6MOIHOTEKA. https://www.monographies.ru/
24 Momorpadu, H3JaHHbIE B H30aTEILCTBE

Poccuiickoii Akagemun EctecTBo3Hanus




[[IOJTHOTEKCTOBBIH pecypc CBOOOIHOTO
JIOCTYMA] : CalT

95

Hanuonanbablil OTKpBITBI YHUBEPCUTET https://www.intuit.ru
«HTYHUT»

06

O6yuenue pabore ¢ Microsoft 365 https://support.microsoft.com/ru-ru/training

37

OBbC «YHuBepcuTeTcKas OUOIOTeKA http://biblioclub.ru
ONLINE» [y4eOHble, Hay4HbIC 30aHUs,
MIEPBOMCTOYHUKH, Xy 10)KECTBEHHEIE
MIPOU3BEICHHS Pa3INUHbBIX H3ATENIbCTB;
JKYPHAITBI; MyJTbTUMEIMAHAS KOJICKIIUS:
ayIMOKHUTH, ayanodaiiisl, BUAEOKYPCHI,
HUHTEPAKTHBHBIE KYPCHI, 3KCIIPECC-IIOATOTOBKA
K 9K3aMeHaM, [IPe3eHTAalNH, TECThI, KapThl,
OHJIAHH-3HIUKIIONICTUH, CIIOBAPH] © CAlT

08

Onexrponnas 6ubnuoreka HUTY «MUCHUC «|http://elibrary.misis.ru
[momHOTEKCTOBAST Oa3a HAYIHOU U yaeOHOU
JUTEPATYpPHl|: caiT

39

Python 3

6.3 IlepeyeHs MporpaMMHOro odecreveHust

I1.1

Microsoft Windows

I1.2

Microsoft Office

I1.3

WuterpupoBanHas cpeaa pa3paboTku u o0yueHus Ha sizbike Python — IDLE

I1.4

ITaket mpuKITagHBIX IPOTPaMM UIS PEIISHUS 3a1a4 TeXxHuIeckux Beraucienniit MATLAB

I1.5

Cucrema ynpasienust yueOHbM poueccom SMART Sync

I1.6

7- Zip (cBOOOIHO pacmpocTpaHsIeMoe MPOrpaMMHOE 00ecicueHIe)

I1.7

Kaspersky Endpoint Security

6.4. l'[epellel-n, I/lH(l)OpMaIII(IOHHbIX CIIPABOYHBIX CHCTEM U IIpO(l)eCCHOHaJIl;Hl)IX 0a3 JAHHBbIX

IlonHOTEKCTOBBIE pOCCUIICKME HAYYHBIE )KYPHAJIbl U CTATbU:

H.1

— Hayunas snextponHas 6ubnanoreka crateit u myonaukanuii «eLibrary.ru» : poccuiickuii
nH(QOPMAMOHHO-aHAINTHYECKUH TTOPTAl B 00TaCTH HAYKH, TEXHOIOTHHU, MEIUIINHEL, 0Opa3oBanus [5600 xypHaIoB, B
otkpsiToM jpoctyre — 4800] : caiit. — URL: eLIBRARY https://elibrary.ru/

nz2

—KubGepJlenunka : Hay4Has 3JEKTpOHHAast OMOIMOTEKa [HayyHbIe XKYPHAIbI B TOJHOTEKCTOBOM (opMaTe cBOOOTHOTO
noctyna] : caidt. — URL: http://cyberleninka.ru

n.3

— IMonHOTEKCTOBBIE [IENTOBBIE MyOIMKAIMK HHPOPMATSHTCTB U Tpecchl o 53 otpacisam — URL: https://polpred.com/news

Wuocrpannblie 6a3bl ganHbix (nocryt ¢ [P anpecos MUCHUC):

n.4

— aHanuTH4eckas 0asa (uHaekcel nuTupoBanus) Web of Science https://apps.webofknowledge.com

n.s

— aHanmuTHYecKas 0asza (MHIEKCHl LUTHpoBaHus) Scopus https://www.scopus.com/

Hn.6

— naykomerpuyeckas cucrema InCites https://apps.webotknowledge.com

n.7

— Hay4HbIe XKypHaibl u3aarenberBa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

7.1

Aynutopus Ne205 «KoMnbloTepHbIi K1acc»

[lepeuenb 0CHOBHOTO 000pYIOBaHMUS, yueOHO-HATIISIHBIX TIOCOOMIL:
- MOHOOJIOK — 17 1T,

- IPOEKTOP;

- SKpaH HaCTEHHBII.

7.2

Aynutopusi Ne206 «KomMnbroTepHblii Kiaace»

[lepeuens ocHOBHOTO 000pYIOBaHMs, yUeOHO-HATIISIHBIX TIOCOOMIL:
- MOHOOJIOK — 17 1T,

- IPOEKTOP;

- SKpaH HaCTEHHBII.

2020 IlpaxTuka nporpaMMUpOBaHUs Ha https://www.youtube.com/playlist?list=PLRDzFCPr95fIDJUvFxvzWxg-V9Bm




Aynutopus Ne318 «JleknuuonHas ayAnToOpHsD)

[lepeueHp OCHOBHOTO 000pYAOBaHMS, YIeOHO-HATIISTHBIX TOCOOMIA:
®  YCHIHTEIb-paclpeieNuTelNb;

MOHHUTOP;

HaHesb ayIuo;

MOHUTOP IIJIaHIIETHBIN;

KOMIIBIOTED;

HaCTEHHBIN 3KpaH;

MUKIIEPHBIH MTyJIbT;

MYJIBTUMEINA TIPOEKTOD;

YCUIINTETb 3BYKa;

JOKYMEHT — KaMepa;

cHcTeMa BHJICOKOH(EPEHIINH CBSI3H;

KOHTPOJLIED;

KOMMYTAaTop;

3BYKOBBIE KOJIOHKH;

BOKaJbHas PaHOCHCTEMA;

KOMIUIEKT y4eOHoi Mebenu Ha 70 mmocagouHbIX MecT.

7.3

8. METOAUYECKHUE YKA3ZAHUS JJIS1 OBYYAIOINUXCA

IIpu n3yuenun aucuumiuneel «HbOpMaTHKa) caMOCTOATENbHAs paboTa CTYJEHTOB IIPEAyCMAaTpPUBAET [Ba HAIlpaBJICHMS:
HU3y4EHHE M OCBOCHUE TEOPETUYECKOro JICKLMOHHOIO MAaTepuajga; OCBOECHME METOAMKM PpELIEHUs IPAaKTHUYECKUX 3ajad,
IIPEAyCMOTPEHHBIX 1a00PaTOPHBIM MPAKTUKYMOM U JOMAIIHUM 3aiaHueM. IIpu Bcex dopMax caMOCTOSTENbHOI paboThl CTYJEHT
JIOJDKEH 00pallaThcs K PEKOMEHAYEMBIM IperojaBaTeseM y4eOHHKaM W y4eOHBIM MOCOOMSIM, WH(POPMAIMOHHBIM CIPABOYHBIM
cucTteMaM U IpodeccHoHalbHBIM 0a3aM JaHHBIX, 00pa30BaTEIbHBIM pecypcaM HH(GOPMAlLMOHHO-TEIIEKOMMYHUKAIIMOHHON CETH
«HaTepHEeT). [lnA paboTHl C SNEKTPOHHBIMH MaTepHalaMH HMEETCSl BO3MOXKHOCTh HCIIONB30BAHMS SIIEKTPOHHBIX OHOIHMOTEK,
KOMIIBIOTEPOB B UMTAJIBHBIX 3ajlaX OMOIHOTEKH, JIOKaNbHON KoMIbloTepHOH cetn BY3a. Kpome Toro, CTyeHT MOXKET MOIY4UTbH
Pa3bACHEHHS IO HETIOHATHBIM BOIPOCAM y IIPETojaBaTeNlsi HAa MHAUBHAYAIbHBIX KOHCYNBTAIMSAX B COOTBETCTBHH C TpaduKoM
KOHCynbTanuil. KoHcynbTanus sBnsercss akTUBHOM (OpMOH y4eOHOW AESATENbHOCTH, MOITOMY KaXIyl0 KOHCYJBTALUIO JOJIKHO
IIpeiBapsATh CAMOCTOSATENIBHOE M3yU€HHE CTYAEHTOM JIUTEPaTyphbl IO ompeleacHHON TeMme. KadecTBo KOHCyIbTalMU 3aBUCUT OT
CTEIEHH IOATOTOBKH CTYJICHTA U €r0 YMEHUS aHAIU3UPOBATh U (POPMYIHPOBATh BO3HUKIIYIO B PE3yJIbTaTe CAMOCTOSTEIbHON PabOThI
pobiemy.

OCHOBHOHI YacTbI0O CaMOCTOSTEIbHOH pabOThl CTyJEHTa SBJISCTCS €r0 CUCTEMAaTH4ecKas IMOJArOTOBKAa K JIaOOPaTOPHBIM
paboraM. [Ins KauecTBEHHON MOATOTOBKM K KaXIOH JabopaTopHON paboTe CTYHEHT JOMKEH BHAaJale OCBOUTH TEOPETHUECKHUIt
MaTrepuai, HeOOXOAUMBIH IS pelleHus MPAKTHUECKUX 3a/ad, IPeLyCMOTPEHHBIX JIaOOPaTOPHBIM MPAKTUKYMOM. 3aTeM pa3o0paThb
o0pasern penreHus MPaKTHYECKOTO 3aJaHUs PENPOAYKTUBHOTO YPOBHS, IPEACTABICHHBIM B yueOHOM mocobun. Eciam HekoTopble
3a7laHys BBI3BAJIY 3aTPYAHCHUS [IPU PELICHUH, IIONPOCUTh OOBACHUTH IPENoaBaTess Ha OuepeHOM 1ab0paToOpHOM 3aHATHU. Jlis
3aKpeIUIeHHs] TeOPETHIECKOr0 MaTepHala M OCBOGHHOH BO BpEMs BBINOJTHEHHS J1a0OpaTOpPHOH pPabOTHI METOMWKH PEIICHUS
NPaKTUYECKUX 33ad PEKOMEHAYETCSl OTBETUTh HA KOHTPOJBHBIE BOIPOCHI, NPEACTABICHHBIE B METOAUYECKUX YKa3aHUIX K
BBITIOJTHEHHIO K)XI0H 1a00paTOpHOiT paboTHI.

Psin BoripocoB Kypca OTBEICHBI ISl CAMOCTOSATENBHON MPOPAOOTKH CTYJEHTAMH, YTO MO3BOJISAET PACIIMPUTD KPYT H3ydaeMbIX
TEM U DIyOuHy ux HpopaboTku. CTyneHTy HpeilaracTcss OCBOUTb JAHHbBIE TEMbl, CaMOCTOATENBHO U3YyUHB PEKOMEHIyEMblE
IpeTofaBaTeNieM paszielbl y9eOHNKOB M y4eOHBIX IOCOOWid, MPOaHATM3MPOBAB AKTYalbHYI0 HH(OPMAIHIO 110 JaHHBIM TeMaM,
IIPEACTaBICHHYI0 B HH(OPMAIMOHHBIX CHOPABOYHBIX CUCTEMaX M MPO(PECCHOHANBHBIX 0a3aX JaHHBIX, OOpAaTUBILUCH K
06pa3oBaTenbHEIM pecypcaM HH(pOPMAaIMOHHO-TEIeKOMMYHHKAMOHHOH cetn «lHTepHeT». IIpemogaBarens mpoBepseT KadecTBO
YCBOEHUSI CAMOCTOSITENbHO NPOPabOTaHHBIX BOIIPOCOB HA J1a0OPATOPHBIX 3aHATUAX, NIPU 3alUTE JOMAIIHETO 3aJaHUs U BO BpeMs
9K3aMeHa. 3aTeM KOPPEKTUPYET U3JI0KEHHE MaTepyaa M Harpy3Ky Ha CTyJ€HTOB.

Jns nonydyeHus NpPakTUYECKOro OIBbITa pelleHus 3azad no aucuumuHe «MHpopMaTukay BO BHEAyIUTOPHOE BpeEMs
IpeJuIaraeTcsi caMocTosTensHas paboTa B hopme JomainHero 3agaHuii. KOHTposr Hafl BEITOMTHEHHEM U OIEHKA JOMAIITHeH paboThI
OCyLIECTBIsIETCS B (popMe cobeceJoBaHuUsL.

Takum 00pa3oM, HCIIONB30BaHHE BCEX PEKOMEHIYEMBIX BHIOB CAMOCTOSTENBHOW pabOTHI JaeT BO3MOXKHOCTH 3HAYHTENBHO
aKTHBU3UPOBATh pabOTy CTYJICHTOB HaJl MaTEpUaIoM Kypca U HOBBICUTh YPOBEHb UX YCBOCHUSL.
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