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MHMNHOBPHAYKU POCCUN
DenepanpHOE rocynapcTBeHHOE OIOIKETHOE 00pa30BaTeIbHOE
@y yUYpexICHHUE BHICLIETO 00pa3oBaHuUs
«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)
Ousnueckuit hakymbrer
Kadenpa obuieii u Teopernyeckoit Gusuku

DoHJ OLIEHOYHBIX CPEACTB 10 AUCUUIIINHE «KOMITbIOTEpHBIE TEXHONOTHU B IPO(ECCHOHANBHOM IS TeTbHOCTHY IO
Hanpasienuio noarotoBku 03.04.02 «dusnka» HanpaBieHHOCTH TeopeTHueckas 1 MaTeMaTHaeckast (u3nka
OI'BOY BO «Henl'V»

Bepcus noxymenra - 1 cTp. 2 IlepBslii 3x3eMILIAP KOITHA Ne

Conep:xkanue

1. TTactiopt hoHAa OIIECHOYHBIX CPEACTB

2. [lepeuens popMupyeMbIX KOMIETSHIIUN

3. ConepxaHue OIICHOYHBIX CPEACTB M0 AUCHUTIIMHE

3.1. Bunbl O11eHOYHBIX CPEJCTB

3.2. ConeprkaHue OLEHOUYHBIX CPEICTB

4. TlopsaioK NpOBEACHUSI U KPUTEPUHU OLICHUBAHUS TPOMEXKYTOUYHOM aTTecTaluu
4.1. Tlopsinok mpoBeaeHUS IPOMEXKYTOUHON aTTeCTalluU

4.2. Kpurepun oLleHHBAaHUS IPOMEKYTOUHOM aTTECTallMU MO BUJAM OLEHOYHBIX
CpEICTB

4.3. Pe3ynbTaThl MPOMEKYTOYHOH aTTECTAllMd U YPOBHH C(HOPMHUPOBAHHOCTHU
KOMIIETEHLIA
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U

MHMNHOBPHAYKU POCCUN
DenepanpHOE rocynapcTBeHHOE OIOIKETHOE 00pa30BaTeIbHOE
yUYpexICHHUE BHICLIETO 00pa3oBaHuUs
«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)
Ousnueckuit hakymbrer

Kadenpa obuieii u Teopernyeckoit Gusuku

DOH/I OLICHOYHBIX CPEICTB 110 AUCHMILIMHE «KOMIBIOTEpHBIE TEXHOJIOTHH B IPOYECCHOHATIBHOM IEATEIbHOCTHY 110
Hanpasienuio noarotoBku 03.04.02 «dusnka» HanpaBieHHOCTH TeopeTHueckas 1 MaTeMaTHaeckast (u3nka

®I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1

cTp. 3 IlepBslii 3x3eMILIAP

KOITHA Ne

1. MACHHOPT ®OHJJA OHEHOYHBIX CPE/ICTB

Hampasnenne moarorosku: 03.04.02 ®dusnka
HanpasnenHocts (podwis): TeopeTndeckas 1 MareMaTHIeckast pr3uka

JuctummHa: KoMIbIOTEpHBIE TEXHOJIOTHH B MPOQECCHOHATBFHON A TEIBHOCTH
Cemectp uzyuenus: 1
dopma MpoMeKyTOIHON aTTeCTAlUN: SK3aMEH
Cucrema OIICGHUBAaHMS: OIICHHBAHUE PE3YJIbTATOB OCYIIECTBIAECTCS B paMKax
5-0aIbHOM CUCTEMBI C UCTIONB30BAaHUEM OAJLTEHO-PEUTUHTOBOM CUCTEMBbI

2.1. KomnereH MU, 3aKpeNJIEHHbIE 32 TUCUMUIITIMHOMN

2. MIEPEYEHb ®OPMUPYEMBbIX KOMIIETEHIIUI

Nzyuenue JVCIIUIIITNHEI «KomrbrorepHbIe TEXHOJIOTUH B
po(eCcCHOHANBHON I€ATEIbHOCTI HAIMPaBIEHO Ha (DOPMHUPOBAHUE CIIECAYIOIINX
KOMIIETECHIINMN:

Konpt WMHanuKaTophl JOCTHKEHUS
komne- | CoaepkaHue KOM- KOMITIETEHIIUH COTJIacHO [lepeuenp mIaHupyeMbIX pe-
TEHLMM | METEHIUU coriac- OIIOIT 3yJIbTATOB OOYUYEHHUS 10
(o HO ®I'OC JTUCITUTIITUHE
PI'oC)
YK-2 Cnocoben VK-2.1. Onpenenser stansl | 3Hath: Jusg  mocTwkeHus
YIIPaBIIATh YKU3HEHHOTO 1MKIIa npoekra | YK-2.1: 3HATh JTarnbl
MIPOEKTOM Ha BCeX | U BBICTPAuBaET | )KM3HEHHOI'O ILMKJIa MPOEKTa
JTanax ero MIOCJIEJOBATENBHOCTD ux | 1 BBICTPauBaHUE
KU3HEHHOTO peanuszanuu. MOCJIEZIOBATEILHOCTH ux
LAKJIA YK-2.2. DopMynupyeT | peanusaluy;
npobiemMy, Ha pemieHue | YmMerb: s mocTkeHus
KOTOpPOH HampaslleH NpoekT, | YK-2.2: YMETh
IPaMOTHO OIpenenseT 1eib | GopMylIHpoBarth Ipobdiemy,
IIPOEKTA. Ha pelieHne KOTOpOI
YK-2.3. [IpoekTupyeT | HapaBIeH NPOEKT, PAMOTHO
pellIeHrEe KOHKPETHBIX 33Ja4 | ONPEAENATh Lelb IPOEKTa,
MIPOEKTA, BbIOMpas | IOCTAaHOBKY 3aj[adl, METOJIbI

ONTUMAJIBHBIA  CIIOCOO  UX
penieHusl.

penieHus (METOIbl pacyera),
MTPOBOJIATH aHam3
pE3YABTATOB;

Braagers: st JocTHKEHUS
VK-2.3: BnajneTh HaBBIKAMH
MPOCKTHPOBAHUS  PEIICHUS
KOHKPETHBIX 3a7a4, BeIOUpast
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MHMNHOBPHAYKU POCCUN
DenepanbHOE FOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOEe

U

yUYpexICHHUE BHICLIETO 00pa3oBaHuUs
«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)

Ousnueckuit hakymbrer
Kadenpa obuieii u Teopernyeckoit Gusuku

DOH/I OLICHOYHBIX CPEICTB 110 AUCHMILIMHE «KOMIBIOTEpHBIE TEXHOJIOTHH B IPOYECCHOHATIBHOM IEATEIbHOCTHY 110
Hanpasienuio noarotoBku 03.04.02 «dusnka» HanpaBieHHOCTH TeopeTHueckas 1 MaTeMaTHaeckast (u3nka

®I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1 cTp. 4 IlepBslii 3x3eMILIAP KOIIMANe
ONTUMANIBHBIA ~ CIIOCO0  HX
pelieHus

OIIK-3 Crnocoben OIIK-3.1. Ob6nanaer | 3Harb: Jlns  goCTHXKEHHS
MPUMEHSATh 3HAHUS | 3HAHUSMU 00 | OIIK-3.1: 3HaTh
B o0JyiacTH MH(POPMALIMOHHBIX CYLIECTBYIOILIUE
MH(OPMAIIMOHHBIX | TEXHOJIOTUSAX, COBPEMEHHBIX | HHPOPMAIIMOHHBIE
TEXHOJIOTUH, KOMITBIOTEPHBIX CeTSX, | TEXHOJIOTUH, KOMIIbIOTEPHBIE
UCIIOJIb30BaTh MPOrpaMMHBIX  MPOAYKTaX | CETH u pPOrpaMMHBbIE
COBPEMEHHBIE pecypcax cetu «/IHTepHET», | IPOAYKThI,  HPUMEHSEMBbIE
KOMITbIOTEpPHBIE MIPUMEHSIEMBIX JUISL | s pelieHus 3aja4
CceTH, pelieHus 3a1a4 | mpodeccnoHaIbHON
MIPOrpaMMHBIE npodeccruoHanbHON JeSITeIbHOCTH. COBPEMEHHBIE
IIPOAYKTHI U NESITEIbHOCTH. KOMITBIOTEPHBIE TEXHOJIOTHH,
pecypcehl OIIK-3.2. JleMOHCTpUpPYET | MPUMEHSIOLINECS B
MH(POPMALIMOHHO- | yMEHHE NpUMEHEHHS | TPO(HeCCHOHATBHOM
TEJICKOMMYHUKAIIA | COBPEMEHHBIX JEeSITEIbBHOCTH; BO3MOXKHOCTH
OHHOM CEeTH WH(POPMALMOHHBIX OoubnuoTeK SI3bIKA
"UnTepuer” TEXHOJIOTHH, nporpammupoBanusi  Python
(nanee - ceTb HCIIOJIb30BaHUS JUIsL TPOBEACHMSI HAy4HbIX
"UnTepHetr") il | KOMIIBIOTEPHBIX ceTeH, | pacueToB W 00pabOTKH
pelieHus 3a1a4d MIPOrpaMMHBIX MPOJYKTOB U | JAHHBIX;
npodeccuonanbHo | pecypcoB cetu «MuTepHer» | Ymers: [ns  mocTkeHus
W NeATeNbHOCTH, B | IS peueHus 3anad | OIIK-3.2: ymeTh mpUMEHSTH
TOM YHCIIE npogeccuoHaIbHON COBPEMEHHBIE
HaxXOoJsALIMXCS 3a NeSITEIbHOCTH, B TOM 4Hcie | UH(GOPMAIIMOHHBIE
penenamu HaXOIALIUXCS 3a MPeAeaMH | TEXHOJIOTUH,  HUCIOJIb30BATh
npouIbHOM po(UIBEHON MOJTOTOBKH. KOMITBIOTEpHBIE ~ CeTH U
ITOATOTOBKH OIIK-3.3. HNwmeer | mporpaMMHBbIE€ IPOXYKTHI IJIs

MIPaKTHYECKUI OTIBIT | pEUICHUS 3aja4
HCIIOJIb30BaHUS npogeccuoHaIbHON

COBPEMEHHBIX NeSITENIbHOCTH; nucarb
MH(POPMALIMOHHBIX IPOrpPaMMBI Ha A3BIKE
TEXHOJIOTUH, a  Takxe | mporpammupoBaHusi Python
KOMITBIOTEPHBIX CEeTeH, | JUIsl TPOBENEHUS HAyYHBIX

MPOTrPAMMHBIX MPOIYKTOB U
pecypcoB cetu «HTepHET»
TUTS pelreHus 3a1a4
npodeccruoHanbHON
NESATSIIEHOCTH, B TOM YHCIIE
HaXOJISAIINXCS 32 MpeaenaMu
pOoUIHHOM MMOATOTOBKH.

pacyeToB © Ui aHaIHM3a
JAHHBIX
Braagers: st JocTHKEHUS

OIIK-3.3: BIAJCTh
MPaKTUYECKUM OITEITOM
HCIIOIb30BaHUS
COBPEMEHHBIX
MH(OPMAITMOHHBIX
TEXHOJIOTHH, a TaKXke
KOMIIBIOTEPHBIX  CeTell |
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MHMNHOBPHAYKU POCCUN
DenepanbHOE FOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOEe

U

yUYpexICHHUE BHICLIETO 00pa3oBaHuUs
«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)

Ousnueckuit hakymbrer
Kadenpa obuieii u Teopernyeckoit Gusuku

DOH/I OLICHOYHBIX CPEICTB 110 AUCHMILIMHE «KOMIBIOTEpHBIE TEXHOJIOTHH B IPOYECCHOHATIBHOM IEATEIbHOCTHY 110
Hanpasienuio noarotoBku 03.04.02 «dusnka» HanpaBieHHOCTH TeopeTHueckas 1 MaTeMaTHaeckast (u3nka

®I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1 cTp. 5 ITepBsiii ax3eMILISIP KOIIUA Ne
MPOTPaMMHBIX  TIPOAYKTOB
IS pereHus 3a7a4
npodeccruoHanbHON
IEeITEIbHOCTH,  HalMCaHHUA
MporpaMm Ha SI3BIKE
nporpammupoBanus  Python
JUISE  TIPOBEACHHSI HAYYHBIX
pacyeToB © Ui aHAIM3a
JIAHHBIX
[1K-2 Cmnocoben crasuts | [1K-2.1. O6nanmaer | 3Hath: g gocTukeHUs
Hay4YHBIC 331a44 B | 3HaHUSIMH 0 mepenoBom | [TK-2.1: CpeacTBa
obactu OTEYECTBEHHOM U | BBIUMCIUTEIbHON TEXHUKHU,
TEOPETUYECCKON M | 3apyOCIKHOM ombiTe | cOopa, nepeaayn i
MaTreMaTH4eCKOH JKCIUTyaTaluu u | o6paboTku nHpopmanuu;
(U3HUKY U peliaTh | TEXHUYIESCKOTO METO/IbI MIPOBEIICHUS
HX C 00CITyKHUBaHUS pacueToB u
HCIIOJIL30BaHUCM AJIEKTPOHHOTO BBIUMCIIUTEILHBIX Pa0oT;
COBPEMEHHOTO 000pyaOBaHUS; Ymers: g goCTHXKEHUS
000pYIOBaHUS H [IK-2.2.  Jlemoncrpupyer | [1K-2.2: UCIIOJIb30BaTh

OTEYECTBEHHOTO U
3apyOeIKHOTO
OIBITa

YMEHHE CTaBUTb Hay4HbIE
3a1a41 B TEOPETUYECKOU H
MareMaTu4yeckol (u3uKu u

pemiarhb ux C
UCTIOJIb30BaHHEM
COBPEMEHHOTO
o0opynoBaHus u
OTEUECTBEHHOTO "
3apyOeKHOTO OMBITA;
[K-2.3. HNwmeer
MPAKTUYCCKHIA OTIBIT
(HaBBIKH) IIPOBEICHHUS
Hay4YHO-HCCIIEI0BATEIbCKUX
pabor, OTHPASChH Ha
HCIOJIb30BaHUE
COBPEMEHHOTO
o0opynoBaHus u
OTEUECTBEHHOTO "

3apy0eKHOTO OMBITA.

KOMIIBIOTEPHBIE TPOTPAMMBbI
B CBOEM oOmactTu Hay4HO-

UCCIIEZI0BATENIbCKOM
NESATEIILHOCTH; TIOJb30BaThCS
CpeICTBaMU 00paboTKn
(aiinon c JTAHHBIMH,
rpadguyecku  MPENCTaBIAThH
Ppe3yIbTaThI HAy9IHBIX
pacyeTos;

Braaners: st JoCTHXKEHUS
[K-2.3: HaBbIKAMH
pa3paboTKu mporpamm Juist
peleHus Hay4HO-

HUCCICIOBATCIIbCKUX 3agad H
HUX OTJIaAKH

3. COAEP’ KAHUE OIIEHOYHbBIX CPEJACTB 11O IUCIIUIIJIMHE

3.1 Buabl OlEeHOYHBIX CPeICTB

[ Ne

| Kox komnereHun/

| KonTponupyemsie

| HaumenoBaHue

| HaunmeHoBaHue
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MHMNHOBPHAYKU POCCUN
DenepanbHOE FOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOEe

U

yUYpexICHHUE BHICLIETO 00pa3oBaHuUs
«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)

Ousnueckuit hakymbrer
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DOH/I OLICHOYHBIX CPEICTB 110 AUCHMILIMHE «KOMIBIOTEpHBIE TEXHOJIOTHH B IPOYECCHOHATIBHOM IEATEIbHOCTHY 110
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®I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1

cTp. 6

IlepBslii 3x3eMILIAP

KOITHA Ne

/o IUTaHUPYEMBbIE PE3YNIbTaThl | TEMBbI/ Pa3zeibl OLIEHOYHOTO OLIEHOYHOTO CPENICTBA
00y4eHUs cpeacTBa uis Ha NPOMEKYTOYHOM
TEKyILIEero KOHTPOJIsL | aTTecTanun/Ne
3aJaHus
1 VYK-2 Apxutektypst OBM u Jloxmanp! Ha Jloxmamel Ha
3uath: [na goctikenus | mHTEpECH I CEMUHapPCKUX CEMUHApPCKUX
VYK-2.1:  3Hath  3Tambl | paboThI ¢ 3aHATUAX, TECTBI AJI | 3aHATHUAX, TECTHI I
XKHU3HEHHOTO LUK/IA | KOMIIBIOTEpaMH TEKYIIEero KOHTPOJS, | TEKYILIEero KOHTPOJI,
IIPOCKTa U BbICTpAaWBaHHE BOIIPOCHI K 9K3aMEHY | BONPOCHI K 3K3aMEHY
MOCJIEOBAaTENbHOCTH  UX | MHTepHeT-TexHonmoruu | Jlokiaabl Ha Joxnaas! Ha
peanu3anvy; CEMUHapPCKUX CEMUHApPCKUX
Ymers: i DOCTHKEHMS 3aHATHAX, TECTHI [UI | 3aHATHSX, TECTHI IS
YK-2.2: YMETH TEKYIIEro KOHTPOIsl, | TEKYILEro KOHTPOJIS,
¢dbopmynrpoBatk mpobiemy, BONPOCH! K 9K3aMEHY | BOIPOCHI K IK3aMEHY
Ha  peleHre  KOTOpoH | OOpaboTKa CHIHAIOB Jlokmanpl Ha Jloxmampl Ha
HarnpasJIeH IIPOEKT, CEMHHAPCKHUX CEMHMHAPCKUX
IPaMOTHO OIPENENATh LEb 3aHATUAX, TECTBI A | 3aHATUAX, TECTHI I
IIPOCKTa, IMOCTaHOBKY TEKYILIET0 KOHTPOJIA, TEKYIIECTO KOHTPOJIA,
3aJa4, METOHIbl PEILCHHMS BOIIPOCHI K 9K3aMEHY | BONPOCHI K SK3aMEHY
(MeTozp pacuera), | Beicokonpou3soautens | JIokaaasl Ha TeMBI TOKIIAI0B 1
NpoOBOAXTH AHAJIN3 | Hble BEIYUCICHUS CEMHHApPCKUX TECOPETUUICCKHUC
PE3YyIbTATOB; 3aHATHAX, TCCTHI IJIsI | BOIPOCHI K O9K3aMCHY
Buagers: [lns noctmkeHus TeKyIiero KoHTpons, | Ne 9-12
VK-2.3: BJIaACTh HaBbIKaMU BOIIPOCHI K DK3aMEHY
HPOCKTUPOBAHUA PELICHUA | [[porpaMMupOBaHHUE, Joxnans! Ha TeMsl JOKIJIAI0B U
KOHKPETHBIX 3aa4, | gay4yHble U UHXCHEPHBIE | CEMUHAPCKUX TEOpPETUYECKNE
BBIOMpasT ONTHMAJILHBIN | pacueTsl 3aHATHAX, TECTBI VI | BOIIPOCHI K DK3aMEHY
Croco0 ux pereHust TEKyIero KouTposs, | Ne 26-28;
BOIIPOCHI K DK3aMEHY, | JabopaTopHble
3aJIaHUs K pabotet Ne 1,2, 4,5
nabopaTopHBIM
paboram
Xpanenue, oopadotka u | Jlokmamel Ha Tempbl 1OKIa00B U
aHaJIN3 JaHHbIX CEMHHAPCKHUX TEOPETUUECKHE
3aHATHUAX, TECTHI I | BOIPOCHI K SIK3aMEHY
TeKy1ero KoHTpois, | Ne 13-17,
BOIIPOCHI K dK3aMmeny, | JlaboparopHble
3a7aHus K paboter Ne 2, 3, 5
nabopaTopHbIM
paboram
2 OIIK-3 Apxutektypsl OBM un Joxnans! Ha TeMbl TOKIIa0B 1
3uath: [ns  noctokenust | mHTEpEHCH IS CEMUHAPCKUAX TEOpETHYECKHE
OIIK-3.1: 3HaTh | PabOTHI C 3aHATHUAX, TECTBI I | BOIIPOCHI K 3K3aMEHY
CYyILLECTBYIOLIUE KOMIIbIOTEPAMU Tekyuiero Kontpons, | Ne 18-25
nH(OPMAIIIOHHBIE BOTIPOCHI K DK3aMEHY
TEXHOJIOTHH,
KOMIIBIOTCPHBIC  CCTH M | Jiyrepher-rexnonorun | JloKIajasl Ha TeMbI IOKIAI0B 1
MpOrpaMMHBIE  TIPOIYKTEHI,

CCMUHAPCKUX

TCOPCTUICCKUC

© ®I'bOY BO «Uenl V»




MUHOBPHAYKU POCCUUN

DenepanpHOE rocynapcTBeHHOE OIOIKETHOE 00pa30BaTeIbHOE
yUYpexICHHUE BHICLIETO 00pa3oBaHuUs

«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)
Ousnueckuit hakymbrer

U

Kadenpa obuieii u Teopernyeckoit Gusuku
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Bepcus noxymenra - 1

cTp. 7

IlepBslii 3x3eMILIAP

KOITHA Ne

MpUMEHSIEMbIC JUTST
peleHus 3a1a4
npoeccCHoHaTLHON
JeSITEITBHOCTH.
COBpEMEHHbBIE
KOMIIBIOTEPHBIC
TEXHOJIOTHH,
MPUMEHSFOTITHECSI B
npodecCHoHaTbHOM
JIeSITETbHOCTH
BO3MOXKHOCTH  OHMONIHOTEK
SI3bIKa  TIPOTPAMMHPOBAHHS
Python mms mposeneHus
Hay4yHBIX  pacyeToB  H

00pabOTKH JaHHBIX;

VYmers: s OoCTIDKEHUS
OIIK-3.2: YMETb
MPUMEHITh  COBPEMEHHBIC
nH(OPMAITMOHHBIC
TEXHOJIOTHH, HCIOIh30BaTh
KOMIBIOTEPHbIE  CETH H
MPOTPaMMHBIC  TIPOIYKTHI
TSt peleHus 3a1a4
npohecCHuOHATLHON
JeSITeNIbHOCTH; ncaTh
MporpaMMbl  Ha  sI3BIKE
nporpamMMmupoBanusi Python
JUISL TIPOBEIEHUsI HayYHBIX
pacyeToB W JUIS aHaJIM3a
JTAHHBIX;

Baanets: st 1O0CTHOKEHUS
OIIK-3.3: Bnagers
MPAKTUYCCKUAM OIBITOM
WCTIOJIb30BaHHUS
COBpPEMEHHBIX
WHPOPMAITHOHHBIX
TEXHOJIOTUH, & TAKKe
KOMIIBIOTEPHBIX CETEU U
MPOTPAMMHBIX MTPOTYKTOB
JUISL peLIeHHs 3314
pohecCHoHaTLHON
JeSITeNIbHOCTH; HAITUCAHUS
pOTrpaMM Ha SI3bIKE
nporpaMMupoBanus Python
JUISL TIPOBEICHUST HAYIHBIX
pacyeToB U AJIsl aHAJIN3a
JTAHHBIX

3aHATHAX, TCCTHI OJIA
TEKYLICTO KOHTPOJIA,
BOINPOCEHI K 5K3aMCHY

BOITPOCHI K IK3aMEHY
Ne 1-5

O0paboTKa CUTHAJIOB

Jokmnansl Ha
CEMUHAPCKUAX
3aHATHUSIX, TECThI IJIs
TEKYIIETO KOHTPOJIS,
BOTIPOCHI K DK3aMEHY

Temrbl nok1ag0B U
TEOpETUUYECKHE
BOIIPOCHI K 3K3aMEHY
Ne 6-8

BricokonpousBoauTeNb
HBIC BBIYHCIICHUA

Jloknaael Ha
CEeMHMHAPCKUX
3aHATHAX, TCCTHI AJIA
TEKYIIEero KOHTPOJIA,
BOIIPOCHI K AK3aMEHY

Tembl qOKNIaI0B 1
TEOPETUUYCCKHE
BOIIPOCHI K DK3aMCHY
Ne 9-12

IIporpammupoBanue,
HAay4HbIE U WH)XCHEPHBIE
pacyeTsl

Jloknaael Ha
CEMUHAPCKUAX
3aHITHUAX, TECTHI IS
TEKYIIET0 KOHTPOJI,
BOIIPOCHI K IK3aMEHY,
3aJaHHUs K

TeMmrbl noKIa00B U
TEOpETHYECKHE
BOTPOCHI K DK3aMEHY
Ne 26-28;
nabopaTopHbIe
pabotet Ne 1,2, 4,5

nabopaTopHBIM

paboram
Xpanenue, oopadotka u | Jlokmaael Ha TeMbl TOKITaOB U
aHaJIN3 JTaHHBIX CEeMUHAPCKUX TEOpEeTHIECKUE

3aHSTHUSIX, TECThI JIJIsI
TEKyIIEeTo KOHTPOJIS,
BOIIPOCHI K 9K3aMeHY,
3aJlaHus K
nabopaTopHBIM
paboram

BOIIPOCHI K 9K3aMEHY
Ne 13-17,
JlabopaTtopHble
pabotel Ne 2, 3, 5

IK-2

Apxutektypsl 9BM u

Jlokmaael Ha

TeMpbl oKI1a00B U
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Bepcus noxymenra - 1

cTp. 8

IlepBslii 3x3eMILIAP

KOITHA Ne

3Hare: JIJIsi JOCTHIKEHHS
T1IK-2.1: cpencTBa
BBIYHCIIUTEIILHOMN

TEXHUKHU, coopa,
nepegaun U 00OpabOTKU
uHpopMaIUU;  METOIBI
MIPOBEJICHUSI PACUYCTOB U
BBIYMCIIMTEIIbHBIX padoT;
Ymerb: s 10CTUXEHUS

[IK-2.2:  ucnonb3oBarh
KOMIBIOTEPHBIE
OporpaMMbl B CBOEH
o0nacTu Hay4YHO-
UCCJIEIOBATEIILCKOM
NeSITeTbHOCTH,
MI0JTb30BaThCS
cpeacTtBamMu  00pabOTKH
¢baiioB ¢ JaHHBIMH,
rpaduyecku
IPE/ICTaBIIST
pe3yIbTaThl HAYYHBIX
pacyeTos,;

Braanets: [dns
noctmwxkerus [1K-2.3:
HaBbIKaMH pa3pabOTKU
MPOrpaMM IS peIleHus
Hay4YHO-
HCCIIEI0BATEIBCKUX
3a/1a4 ¥ UX OTIAJKU

uHTEpENCHI IS
paboTHI C
KOMITHIOTePaMH

CEMUHAPCKUAX

3aHATHUAX, TECTHI IS
TEKYIIETO KOHTPOJI,
BOTIPOCHI K DK3aMEHY

TEOPETHIECKHUE
BOIPOCHI K 9K3aMEHY
Ne 18-25

HuTepHeT-TexHonoruu

Jloknaael Ha
CEMHMHAPCKUX
3aHSATUSX, TSCThI JJIs
TEKYIIEero KOHTPOJIA,
BOTIPOCHI K DK3aMEHY

Tembl DOKIaI0B 1
TEOPETUYCCKHE
BOIPOCHI K AK3aMEHY
Ne 1-5

O0paboTKa CUTHAJIOB

Jloknaael Ha
CEMHHAPCKUX
3aHATHUAX, TECTHI I
TEKYIIET0 KOHTPOJI,
BOIIPOCHI K SK3aMEHY

TeMpbl noKIaq0B U
TEOPETUUYECKNE
BOIIPOCHI K AK3aMEHY
Ne 6-8

BricokonpousBoautens
HBIE BBIYHMCIICHUS

Jloknanel Ha
CEMUHAPCKUAX
3aHATHAX, TCCThI AJIA
TEKYIIET0 KOHTPOJI,
BOTIPOCHI K DK3aMEHY

Tembl qoknag0B U
TEOpETHYECKHE
BOTIPOCHI K DK3aMCHY
Ne 9-12

IIporpammupoBanue,
HAY4YHBIC 1 NHKCHCPHBIC
pacyeTsl

Jloknanel Ha
CEMHHAPCKUX
3aHATHAX, TECTHI IS
TEKYIIEero KOHTPOJIA,
BOIIPOCHI K SK3aMEHY,
3a7aHus K

Tembl qoknag0B 1
TEOPETUUECKHE
BOTPOCHI K DK3aMEHY
Ne 26-28;
nabopaTopHbIe
paGotei Ne 1,2, 4,5

1m1ab0paTOPHBIM

paboram
Xpanenwue, oopaborka u | Jloknansr Ha Temsl JOKIIAI0B U
aHaJIN3 JTaHHBIX CEeMUHAPCKUX TEOpEeTHYECKUE

3QHSATHSX, TECTHI LIS
TEKYIIEro KOHTPOJIs,
BOITPOCHI K IK3aMEHY,
3a/IaHus K
nabopaTopHBIM
paboram

BOIMPOCHI K SK3aMEHY
Ne 13-17,
JlaGoparopHble
paboter Ne 2,3, 5

TumnoBble 3aaHusl, KPUTEPUU M TOKA3aTeId OIICHUBAHUS B paMKax TEKYIEro
KOHTPOJISI IPEJICTABIICHBI B paboueii mporpaMMe TUCIUILIAHBI (Moysst). [lomHbie
KOMILUICKTBl OIICHOYHBIX CPEJCTB W KOHTPOJIbHO-U3MEPUTEITHHBIX MaTEpPHUAIIOB
XpaHsaTcsd Ha Kadenpe.

3.2 Coep:kaHue OLEHOYHBIX CPEICTB
Tembl J1a00paTOPHBIX PA0OT ISl MPAKTHYECKHUX 3aAHATHMA:
1. OcHoBbl mporpammupoBanuss Ha Python. Hanumure nporpammy,
peanu3yonlyl0 BO3MOXHOCTH MPOCTOrO KaybKynsitopa. IIporpamma
OKHJIaeT BBOJIa JBYX YHCEJ C KJIABHATYphl, 3aT€M MpeJjiaracT BoIOpaTh
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Bepcus noxymenra - 1 cTp. 9 IlepBslii 3x3eMILIAP KOITHA Ne

Tpebyemyro apudmeTndeckyo omnepanuio (+, —, /, X), TPOU3BOAUT
BBIYMCIICHUS U BBIBOJUT pe3yibTar. Eciiu pe3ynbTaT BEIYUCICHUS PaBEH
yucny 6osbiie 100 win mensiie 0.01, To OH TOMKEH BBIBOJUTHCS Ha
9KpaH B HaydyHOM Qopmare ¢ Tpems 3HayaluMu LudpamMu mocie
3ansaTod. BbIXog W3 mporpaMMbl  OCYIIECTBISIETCS MO  KEJIAHUIO
M0JIb30BaTEJISI.

bubaunoreka NUMpPY aiast padoTbl ¢ MHOTOMEPHBIMH MAaCCHBAMM.
Hanwummrre nporpammy, BRIIOJHSIOLIYIO CIEAYIOIIUE ONIEpaUU:

a) [losnemeHTHOE ClOXKEHHE JIBYX OJHOMEPHBIX MAacCuBOB, al u a2,
3agaHHOrO  pasmepa N. DOneMeHThl MaccuBa  al:  uwucna,
paBHOpacHpeaeneHusie B auanazone ot 0 mo 100. DneMeHTs MaccuBa
a2: yucna, paBHOpacnpeaeneHnble B nuarepsaiie ot 0 o 1.

0) IlepemHoxxenue Matpuil, ml U m2, ¢ 3aaHHBIM YHUCJIOM CTPOK U
CTOJIOIOB. DJEMEHTHI B KaXKJOM CTOJOIE MaTpHUIlbl ml: AJIIeMEHTHI U3
MaccuBa al. DeMEeHThl B KaXJ0W CTPOKE MATPHUIIBI M2: 3JIEMEHTHI U3
MaccuBa a2.

Bce maccuBbl gomkHbl uMmeTh THN ndarray. Pa3mepsl maccuBoB u
MaTpull MPOU3BOJBHBI W 33Jal0TCS KakK MapameTphl. 3alloJHEHUE
MaTpull ml ¥ m2 3HAYEHUSMHU CIEAYET CHAENIATh C HCIOIb30BAHUEM
omepaluu  cpe3oB MaccuBoB. Omepauun a) u 0) HEOOXOIUMO
peanu3oBaTh ABYMs CIIOCOOAMU: HETIOCPEACTBEHHO C MOMOIIbIO LIUKJIOB
for u ucnone3yss BO3MOXKHOCTH OMOMMoTekn NumPy, mo3Bosstoniue
BBINIOJIHATh ONEpallud HajJ MaccuBaMH LeaukoM. CpaBHUTE BpeMms
BBITIOJTHEHUS OTepalyii a) U 0), BBIMOJHEHHBIX 000UMH CIOCOOaMMU.
bubuaunoreka Busyanuszanuu matplotlib. Hanmummre nporpammy st
pucoBanus rpaduroB ¢yHkuii Sin(x), cos(x), (sin(x))"2, x"0.15.
Hapucyiite rpaduk kaxaon u3 4eTbipex QyHKIMI B OTAEIbHON aHeIn
Ha pucyHke. OcHM KaXI0W MaHeNMu IOJDKHBI ObITh ToAamucanbl. Ha
K0 TaHEeNIM CBEpXy IO IEHTPY CIeayeT T00aBUTh TEKCTOBYIO
MeTKy: «(a)» st manenu 1, «(0)» nnst manenu 2, «(B)» i MaHenu 3,
«r)» s manwenu 4). I'paduk cuHyca goixkeH OBITh HapUCOBaH
CIUTOLITHOW YEpHOW JIMHUEH, TpadUK KOCUHYCa — MyHKTUPHOU YEpHOM
TuHUeH, rpaduK KBajJpara KOCHMHYCa — IITPUXOBOW YEpHOM JIMHUEH,
rpauK CTENEeHHON (PYHKIIMU — CIUIOIIHON Cepoi JMHHUEH. YCTaHOBUTE
B Ka)XXKIOW MIaHeIW Auara3oH 3HadeHud 1mo ocu adcrucc or 0 mo 2m.
Jlnamas3oH 3HaYCHMM 110 OCH OPJMHAT Ha KaXJ0M IMaHENIH JOJKEH OBITh
TaKuM, 4YTOOBI TpauK COOTBETCTBYIOIIEH (QYHKIUH OBbUT BHUICH
LEJTUKOM.
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Bepcus noxymenra - 1 ctp. 10 IlepBslii 3x3eMILIAP KOITHA Ne

4. bubauoreka SCIpY /sl YHCIEHHBIX PACYETOB.
Yacrb A. Hamunre nporpammy I YACIEHHOTO BBIYHACIICHUS
OIIpEICIICHHOTO MHTErpalia ¢ moMoIkio cpeactB SCiPy. CpaBHUTE
pe3ynbTaThl BEIYUCICHUS PA3TUYHBIMU (PYHKIUSIMHA UHTETPUPOBAHUS C
TOYHBIM pelieHueM. BapuaHTel 3agaHuit:

1) f%dx, or0 mo 1.

3)j =, o1 0.01 110 0.99.
4) j— ot 0.01 10 0.5.
5) f%,OTOI{OE.
6)J" deT -0.9 10 0.9.

7) [x3Y1T+x%dx, oT -5 10 5.

8) /=2, or-1.9 10 0.9.

9) fr“rs - 0T -5 110 5.

10) [ sin{x) sin (3x)dx, ot 0 110 7.
11) [ tan {f:i}dx, ot 0 110 ;—T

12) j\f”l dx, OT == JIO =.

13) IH, OT —m JI0 .

14) [ x2exp(—x)dx, oT -1 go 1.

15) f\;ﬁdx, oT -2 110 5.

Yacre b. Hanummure mnporpamMmy i YWCICHHOTO PpELICHUSA
OOBIKHOBEHHOTO A hepeHITNaIbHOTO YPaBHEHUS C 3aJJaHHBIM HavaJbHBIM
YCIIOBHEM C MOMOIIBI0 cpenacTB SCIPYy. CpaBHUTE pe3yiabTaT BBIYHCICHUS C
TOYHBIM penieHreM. Hapucyiite rpaduku TOUHOTO Y YHUCIEHHOTO PEIICHUH,
a TakKe OTHOCHUTEIbHOM OIIMOKM YHCIEHHOIO peleHus. BapuaHTsl
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DenepanpHOE rocynapcTBeHHOE OIOIKETHOE 00pa30BaTeIbHOE
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Bepcus noxymenra - 1 crp. 11 IlepBslii 3x3eMILIAP KOITHA Ne
3alaHUN:
. 1 w .
1) y+y= (sinx)® Tpa y (E) =27 (4) =1L

2) ¥+ y = coshx npH y(0) = m,3(0) = 1.

3) #+y = sin x — cos2x mpH y(0) = 7, 7(0) = 2.
4) x2§—4xy+ 6y =2mpu y(1) = 1,y(1) = —1.
5) #+2(7)2 =0 npu y(10) = 1,¥(10) = 1.

6) #+4y =0mnpu y(0) = 1,5(0) = 1.

7) y+y=1———npn y(r/2) = 0,y(n/2) = 1.
8) #—3y =0mnpu y(0) = 1,5(0) = 0.

9) #+y=x npu y(0) = 1,5(0) = 0.

10) ¥ = exp(—y)sin (x) ipu ¥(0) =0

11)  x2y=——mpu y(1) = 1.

cos (3)

12) 10y + 25y = 0 ipm y(0) = 0.

13) 2y +y = e pu y(0) = 1.

14) 3y =2—x% npu ¥(0) = 1.

15) v -2y = cos(x) — 3sin (x) mpu y(0) = 1.

Vcrions30BaHHbIE 0003HAYEHHS: y = 2L, j = &,
5. Yucaennsnie pacuyersl Ha Python. B naGopartopHoii pabote cTyneHTam
HEO0OXOMMO CaMOCTOSITENIbHO PEIIUTh OHY W3 MPEIIOKCHHBIX 3a7a4d
Y3 pa3IMYHBIX pasaenoB (Gu3uku ¢ momoibio cpeacts Python, numpy,
matplotlib, scipy, u3ydeHHBIX B MpeabIIyIINX JTa0OPAaTOPHBIX paboTax.
ITo pesynpTaram BBITTONHEHHST PAOOTBI HEOOXOIUMO ITOATOTOBUTH
MMMCBMEHHBIN 0TYEeT, 0(hOPMIICHHBIN TI0 MpaBuiaM 0hOPMIICHUS OTUYCTOB
0 Hay4yHO-UCCIEJ0BaTeIbcKO pabore. B Xxone BbIMONHEHUST paOOThI
J0JKHA OBITh MUCBMEHHO Ha Oymare cQopMyiIMpOBaHa MOCTaHOBKA
3a/la4n, BKJIIOYArONass B ce0si PUCYHOK, OIMCAHUE HCIOIb3YEMbIX
MpUOMMKEHUI, OCHOBHBIE YpPaBHEHHS] C  COOTBETCTBYIOIIMMH
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Bepcus noxymenra - 1 ctp. 12 IlepBslii 3x3eMILIAP KOITHA Ne

IpaHUYHBIMU/HAYATIBHBIMUA YCIOBUSMU. YpaBHEHHUS JOJDKHBI OBITh

pEIICHBI YHUCIEHHO C MOMOIIBIO CPEACTB OMOMMOTEK ScCipy W numpy.

HeoOxomumo mpoBecTH CpaBHEHHE C aHATUTHUYECKUM pPELICHUEM

3a1a44 B CIIy4yae, €CIu TaKOBOE YyHaercs HauTu. B mporpamme,

peanr3yroniell YUCICHHOE pEIICHWE 3a/1ayd, PE3yJIbTaThbl PacdyeToB

JOJKHBI ~ OBITH  BBIBOAMTCS TpadUyecKd C TOMOIIBIO  CPEICTB

oubnmuorekn matplotlib. B pamkax manHO#N maboparopHOil pabOTHI

CTYIIEHTaM IpEUIaraeTcs Hamucarb ¢ NOoMompro TeX NUCBMEHHBIN

OTYET O BBIMIOJIHEHUH JTabopaTopHOM paboThl Ne 4.

BapuanTsl 3a1anuii:

1) omyctum, 4TO B pe3ysibTaTe CTOJKHOBCHHUS C JIPYTHM TEIIOM acTe-
poua maccoit 20 000 ToHH u3 nosica acteponioB CONHEYHOU CUCTE-
MBI pa30OuJICs Ha JBa OCKOJIKA OJAMHAKOBOM Macchl. OIMH OCKOJIOK
HEINOCPEJICTBEHHO MOCJIE CTOJIKHOBEHHsI OCTaHOBWIICS. BTOpOil mpo-
JOJDKUI ABMOKEHUE cOo cKopocThio 20 kM/c. Paccuntarh TpaeKTOpuio
JBUKEHUS acTepon]ia B nosie Tsokectu CoHua.

2) Paccuntarh, Kak CO BpPEMEHEM MEHSCTCS YHCIO DPaIHMOAKTHBHBIX
anep npenapara Kobanbra ¢ HayanbHOU Maccoit 1 1. Kakoe konnye-
CTBO SIEp UCITyCKaeT Ipenapar Kaxayro CeKyHIy?

3) I'panutHeIi map maccoit 1000 kr HaYMHAET CBOOOIHO MAAaTh C BbI-
coTel 10 kM Hax MOBEPXHOCTHIO 3emMun. Paccunrtarh Bpems, 3a KOTO-
po€ TEN0 JOCTUTHET NMOBEPXHOCTH 3€MJIM. YUECTh a’dpoJuHaMuye-
CKOE€ CONpPOTHUBIIEHUE BO3ayxa. UeMy paBHa KMHETHYECKAsl YHEPrus
mapa B MOMEHT KacaHUs 3eMJIn?

4) PaccuuTaTh yCTAaHOBUBIIYIOCS CKOPOCTD JBM)KEHHS TPAHUTHOTO IIa-
puka maccoit 0.1 r moa aeicTBUEM COOCTBEHHOTO Beca B TIMLIEPUHE
B I10JIE TSDKECTH 3€MJIM ITPU KOMHATHOM TEMIIEpaType.

5) Paccunrtarh TpacKTOPHUIO JBHXKCHHS JJICKTPOHA B MOCTOSIHHOM Mar-
HUTHOM TI0Jie ¢ HampsbkeHHocThto 10 A/M. HawanbHas ckopocTh
AJIEKTPOHA HANPAaBJIEHA MEPIIEHIUKYIISIPHO BEKTOPY HAIIPSKEHHOCTH
MarHuTHOro noJjisi u coctasisier 10 cm/c. Kak Oyaer MEHSIThCS CKO-
POCTh IBHKEHHSI 3JIEKTpOHA? BbIUMCIIEHNs MPOBOJNUTH B HEPEIATH-
BHUCTCKOM IIpEEIeE.

6) PaccuntaTh TPacKTOPHIO IBWKCHUS PAKEThl, CTAPTYIOIICH BEpPTH-
KaJbHO BBEpX C MoBepxHOCTH JIyHbl. HauanbHas mMacca pakersl paB-
Ha 15 ToHH, n3 koTopbix 10.5 TOHH MpuUXoaUTCS Ha TOIUIMBO. Mac-
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Bepcus noxymenra - 1 ctp. 13 IlepBslii 3x3eMILIAP KOITHA Ne

COBBII pacxoj ToruirBa paBeH 30 kr/c. CKOpOCTh UCTEUEHUS ra3za U3

COILIA JIBUTATENS MOCTOsTHHA U cocTaBiisieT 500 m/c.

7) Paccuntarh TPaCKTOPHUIO IBMKEHHS JICKTPOHA B MIOCTOSTHHOM DJICK-
TPUUYECKOM T0JI€ ¢ HampsbkeHHOCTho 10 B/M. HauanpHas ckopocTsb
AJIEKTpOHA paBHA HyII0. Kak OyJaeT MEHSIThCS CKOPOCTh JBUKCHHUS
AJIEKTpOHA? BIUMCIEHUS IPOBOAUTE B HEPEIATUBUCTCKOM IIPEIEIIE.

8) Mennblii mpenmer ¢ HavdanbHOW Temmepatypoir 200 rpaaycoB 1o
enpcnio momMenieH B KOMHATY C HadaJlbHOW TEMIIEpaTypou 25 rpa-
nycoB 1o Ilenscuro. TeMmnepaTypa KOMHATBI pacTeT MO JIMHEHHOMY
3aKOHY TakK, 4TO KaXIYI0 MUHYTY TEMIIEpATypa BO3/1yXa yBEINYMBA-
€Tcs Ha OJMH rpaayc. PaccuuTaTe 3aBUCUMOCTH TEMIEPATYPBI
OpeaIMeTa OT BPEMEHHU 10 MOMEHTA, KOTJla TeMIIepaTypbl IpeIMeTa

1 OKPY>KalOIIEH Cpelibl BBIPOBHSIOTCSL.

9) Kocmuueckoe Teno maccoii 2.2 x 1047 T BieraeT B COJIHEUHYIO CH-

cremy. Ha paccrossaum 100 actpoHoMuueckux enuHull oT ComHia
€ro CKOpocThb coctaBisieT 3 km/c. Paccuurarh TpaekTopuio Tella B

noJye Tsokectd CoJIHIIa.

10) PaccuntaTh 3aBUCUMOCTh OT BpEMEHU pajinyca chepuyecKoro
IbUIEBOTO oOOJlaka HAYaJIbHOTO pajadyca | mapcek W HavdaIbHOM
IJIOTHOCTHU 1071% cm~3, COKMMAIOIIETOCS 01 ACHCTBUEM COOCTBEHHOM

CHJIBI TAXKCCTH N3 COCTOSHHSA ITIOKOA.

11) PaccuuTars TpaeKTOpHUIO NBUKEHHUS SJIEKTPOHA B CKPEILICH-
HBIX ITOCTOSSHHBIX MarHUTHOM M DJIEKTPUUYECKOM TIOJISIX C Hamps-
»)keanoctssMu 10 A/m m 10 B/m, coorBercTBenHo. HauanbHas cko-
POCTh 3JIEKTPOHA HAIMpaBlICHA TEPICHANKYJIIPHO BEKTOPY HAaIps-
YKEHHOCTH MAarHUTHOTro moJist u coctaBiseT 10 cm/c. Kak Oyner me-
HATHCSI CKOPOCTh JBWKCHUS JICKTpoHA? BBIYHMCIICHHUS] POBOINTH B

HEPECILITUBUCTCKOM IIPEACIIC.

12) PaccuutaTh TpaekTopuio ABUKEHUS C(HEPUUECKOTO Tea Io-
crossHHOM Macchl 10 000 ToHH B moJie TskecTH 3emiid. [ImoTHOCTD
Marepuaia paBHa 3.5 rem~3. HauanbHas CKOpPOCTH TE€Jla HA BBICOTE

100 kM HaJ MOBEPXHOCTHIO 3eMiu cocTaBisieT 20 KM/C U Hampasiie-
Ha noj yriom -20 rpagycoB K TOpU30HTY. KpHUBU3HON MOBEPXHOCTH
3emiu npeHeOpeub. Yemy paBHAa KMHETHYECKasl SHEPTHUs Tejla B MO-

MEHT ITaJIcHUs Ha 3eMIII0?
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13) N3HayanbHO HEUTpaJbHBIA a3, COCTOSAIIMH W3 aTOMAPHOIO
BOJIOPOJIA, MOJBEPracTCs MOHUZUPYIOIIEMY H3JIYYEHHUIO C IOCTOSH-
HOM CKOPOCTBIO & = 3 x 10717 ¢~1. OOpasyrouuecs: IEKTPOHBI U TPO-
TOHBI PEKOMOMHHUPYIOT CO CKOPOCTBIO a = 6.2 x 10712 cm3c™t. Hauasb-
Hasg KOHIIEHTpALWsl aTOMOB BOJOPOJA COCTABIISAET Mg = 101% em™3 .
Paccuurars, kak MEHAETCA CO BPEMEHEM CTEIICHb MOHHU3AIIUU B CHU-
CTEME.

14) Paccuurars TpaeKTOpUIO IBUKEHUS METAUIMYECKOrO IIapuKa
maccoit 0.28 r, HaUMHAIOIIEr0 CBOE ABM)KEHHE HA BBICOTE 1.5 M Haj
3eMJICH MapajulesIbHO IMOBEPXHOCTH 3eMud. HauanbHas CKOPOCTH
mapuka paBHa 120 w/c.

15) Paccuurars TpaeKTOPUIO ABUXKEHUSI MEK3BE3THOIO aCTEPOUA,
umeroniero ¢GopMy IWIMHAPA, IpHU ero nposere yepe3 CoHEUHYIO
cuctemy. CKOpOCTh acTepouia cocTaBisieT 26.4 KM/C Ha pacCTOSTHUU
30 a.e. ot ConHua. BekTop cKOpOCTH B 3TOM TOYKE HAMPABJIEH MO
yriioM 20 rpanycoB K NpsMOU, coenuustomen acrepous u ConHIe,
U JIEKUT B IUIOCKOCTH SKIMNTUKM. [lapamerpsl acreponna: qnvnHa 4
KM, quaMmeTp nonepeynoro ceuenust 400 M, mIoTHOCTH 3.5 kr/m?.

16) [ITap maccoii 1 Kr 1 mIOTHOCTHIO | kr/M® HAUMHAET BCIUIBIBAThH
co aHa MapuaHckoM BriaauHbl. PaccunTtaTe Bpems, 3a KOTOPOE 1Iap
JOCTUTHET IOBEPXHOCTH OKEaHa. YUYECTb a’dpOAMHAMUYECKOE CO-
IPOTUBJIEHUE BOJIbI U CHITY ApXuMea.

17) Paccunrath TpaeKTOpHIO NBWKEHUS ITPOTOHA COJHEYHOTO
BeTpa B MarHutocepe 3emun. Cuutarh, 4TO MarHUTHOE TOJIE 3€M-
JIY TIPEJICTaBIIsIeT COOOM T0JIe JUTIOJIS.

TeMbl 10K/JIa10B HA CEMUHAPCKUX 3aHATUAX M BONIPOCHI K IK3aMeHY
HcTopus pa3BUTHS U IPUHLMIIBI padOThl UHTEPHETA

[Tporoxon TCP/IP

I'my6okas maytuna

OnexrponHas nouta. [I[pobrema cnama

be3onacHbIl IOUCK B UHTEPHETE

Pacrnio3naBanue u cuHTe3 peuun

Pacnio3naBanue o0Opa3oB u TEKCTa

KommnbrorepHsiil mepeBos

CoBpeMEHHBIE CYyTIEPKOMITBIOTEPHI

CoNoarLDE
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10.KBaHTOBBIE KOMITBIOTEPHI

11.ITpoGnemMbl NCKYCCTBEHHOI'O MHTEIUIEKTA

12 Tlpumenenue rpaduvecKux MpoLeccopoB A HAYYHBIX PACueTOB

13.CrernanbHbie hopMathl 7151 XpaHEHUS HAYYHBIX JTAHHBIX

14.06na4Hble TEXHOIOTUU

15.Pe3epBHOE KOMUPOBAHKE TAHHBIX

16.®opmatsl rpadhUUeCKUX JaHHBIX

17.bubnuroreku sl BU3yaln3alliy HayqHBIX JaHHBIX

18. Apxurextypa coBpeMeHHbIx IBM

19.0OneparmoHHbIE CUCTEMBI

20.2Opronomuka paboThl ¢ KOMITBIOTEPOM

21.BupTtyanbHas peaibHOCTh

22 . KommbrotepHasi 6€30macHOCTh

23.DoToHUKA

24 . HeilipoHHbIE CETH

25.KubepHeTtnka

26.MaremaTndeckne OMOITUOTEKH IS YUCIEHHBIX PacyeTOB

27.CucTemMbl KOMIIBIOTEPHOU anreOphl

28.CucreMbl ymnpaBi€HHUsT BEpPCUSIMH W COBMECTHOM palOThI
paspabotku [10

ba3a TecToBBIX BOIIPOCOB

TUTS

No /1 | dopmynupoBKka Bompoca BapuaHTbl 0TBETOB
N3 xakoBo KonuuectBa ypoBHew | 1.7
COCTaBJICHa MOJIETb B3auMoercTeus | 2. 1
oTKphITEIX cucteM (OSl), Ha kotopoii | 3. 3
OCHOBaHO B3aUMOJIeHiCcTBUE ceTeBbIX | 4.4
YCTPOMCTB?
... — OTO OKOHEYHBIA Y3l 1. Xocr
OTIPABUTEIIS U HoJyJaress 2. Cepsep
UHPOpPMAIM B CETH Tepenadu 3. Kommerorep
JTAHHBIX. 4. Unrepdeiic
[IpoTokon ympaBieHus nepegaden 1. Ousuveckuii
nanueix  (TCP) wu  mporokon 2. CereBoit
II0JIb30BATEIIbCKUX JledTarpaMm 3. TpancnopTHbI’
(UDP) onpeaensitoT ... YpPOBEHb 4. TlpuknanHoii
CTeKa 0a30BBIX MIPOTOKOJIOB
WNHTrepHeTa
CerteBoit MIPOTOKOI, 1. POP3
IIPEIHA3HAUYEHHBIM I OTIPaBKHU 2. SMTP
ANIeKTPOHHOM TouTHI B ceTsix TCP/IP. 3. IMAP
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4. HTTP

[Iporoxon, o KOTOPOMY 1. IP

OCYILECTBIIAETCS JIOCTyn K BeO- 2. SMTP

JIOKYMEHTaM. 3. HTTP

4. WWW

Cranmapt [MOCTPOEHUS 1. AMP (ASMP)

MYJIBTUIIPOLIECCOPHBIX ~ CUCTEM, B 2. SMP

KOTOPBIX B3anUMOJIEHCTBUS 3. IBM

IPOIIECCOPOB OCYILECTBIISICTCS 4. InfiniBand

MOCPEACTBOM OOIIETO MOJIsl HaMSITH.

— 3TO MNPOrPAMMHBIA MOIYJIb, 1. JpaiiBep

OCYILECTBIISIOIINI yIpaBJICHHUE 2. Hurepdeiic

BHEIIHUM YCTPOWCTBOM M CBSI3b C 3. Koutpomiep

OIEPALMOHHON CUCTEMOM u 4. Tlopr

MIPHUKJIATHBIMHA [TPOTPAMMAMHU.

COBOKYITHOCTb CpPEZICTB, CTaHIapTOB, 1. Uwurepdeiic

CUTHAJIOB, o0ecrieynBaroas oOMeH 2. IIporoxon

JTAHHBIMU MEXY YCTPONCTBAMH. 3. Tlporpamma

4. Wuctpykuus

YCTpoiCTBO, KOTOPOE  CBSI3BIBAECT 1. Illuna

nepudepuitHoe 00OpyrIOBaHHE WU 2. KabGenn

KaHaJbl CBS3U C  IICHTPAJIbHBIM 3. Kourposiep

IIPOLIECCOPOM, 0CBOOOXKAAS 4. Tlopr

IIPOLECCOp OT HEMOCPEICTBEHHOTO

yrnpaBiaeHus:  (QYHKIIMOHUPOBAHUEM

JAHHOTO O00OpYZIOBaHUS.

Yro Takoe ornepamnroHHas cucreMa’? 1. Kommieke nporpamm,
olecneynBAKOLIUIA ynpasJjeHHe
annaparHbIMH cpeacTBaMu
KOMIBIOTEpPA, OpraHu3ymmi
padory ¢ ¢ailsiaMu ¥ BbINOJHEHUE
MPUKJIATHBIX nporpamm,
OCYILIeCTBJIAIOMMII BBOJA M BBIBOJ
JAAHHBIX

2. AnmapaTHO-TIPOrpaMMHBIN KOMILIEKC,
o0ecrevynBaroImui paboty
MEPCOHANBHOTO  KOMIIbIOTEpa  C
BUJICOUH(OpPMALIUEH.

3. CormacoBaHHbIi HA0OpP KOHKPETHBIX
MPaBUII obmena  umHpOpmarmei
MEXIYy  pa3HbIMH  YCTpPOWCTBaMHU
nepeIady JIaHHbIX.

4. COBOKYIHOCTH BBIUHCITUTENbHBIX
CPEIICTB, TEPMHHAIOB ¥ KAHAJIOB
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CBSI3H, npeaHa3HaYeHHAs ISt
COBMECTHOTO oOpareHus
COBOKYITHOCTH  TIOJNb30BaTeled K
pacnpeneneHHbIM HH(POPMAIIMOHHBIM
pecypcaM W BBIYMCIUTEIbHBIM
MOIIIHOCTSIM.

10 V3kocnenuaiu3upoBaHHbIN 1. Omnepanuonnas cucrema
MPOTPAMMHBIN KOMILJIEKC, 2. DJKcnepTHas cucTremMa
NO3BOJIIIOIIUI THOO OueHb OBICTPO 3. MynbTuMenuiiHas cucrema
NPUHUMATh CTaHAAPTHBIC PEIICHUS, 4. CucremMa 11eHHOCTEH
amu00 Ha OCHOBE JUIMTEIBHOTO
JUanora ¢ moiib30BaTrelieM MOMOorarhb
B BbIOOPE HEKOTOPOTO PEIICHUS.

11 Bri6epure MIPUHITUTIBI, 1. TlpuHIUI SKBUBAJICHTHOCTH
COCTaBJISFOIINE OCHOBY 2. HpusHimun NMPOrpaMMHOI0
apxuTeKTypsl hoH-Helimanato ynpaBJieHUs

3. TIpMHUHI aAPeCHOCTH
4. TIpUHUMI OIHOPOJAHOCTH MAMSATH

12 Kak Ha3piBaeTcs Maremarndeckas 1. HeiiponHas ceTb
WIH KOMITbIOTEpHAs MOJIEIIb, 2. HcKycCTBEHHBIN MHTEIUICKT
IIOCTPOCHHAs o NPUHLIUIY 3. HeiitponHas cethb
opranu3anui ¥ (yHKIIMOHUPOBAHUS 4. JlokanmpHasi CeTh
ceTeld HEPBHBIX KJIETOK JKHUBOTO
opraHusma?

13 Kax Ha3bIBAETCS TEXHOJIOTHSI 1. MPI
napajuieIbHOTO MPOTPaMMUPOBAHUS 2. OpenMP
JUIs TpaMueCcKUX MpoLeccopoB? 3. CUDA

4. AMD

14 Crioco6 mapasiensHoil 00paboTKu 1. MHoro3aja4yHblil pexum
JAHHBIX, TIPH KOTOPOM HCTIONB3YeTCs 2. PacnpeneseHHble BHIYUCIEHHUSA
HECKOJIBKO 00pabaThIBAIOIINX 3. TlapannenbHOe BBIOJHEHNE
YCTPOWCTB, YNAJICHHBIX Jpyr OT 4. BeKTOpHBIE BEIYMCICHUS
Jpyra, B KOTOPBIX Nepefada JaHHBIX
0 JIMHHUAM CBSI3M TPHUBOIUT K
CYIIECTBEHHBIM BPEMEHHBIM
3aJIePKKaM.

15 HazoBute  eguHuLBl  HU3MEpEHUS 1. MIqulTn
IIPOU3BOIUTEIBHOCTH 2. Mduaonc, I'paonc u Thaonc
CYIIePKOMIBIOTEPOB. 3. Mo6/cuTl6lc

4. O6/mMun

16 Kak wHasbiBaeTcs Texuonorus Intel, 1. OpenMP
IIPU  BKJIFOYEHUM KOTOPOM Kaxzoe 2. Intel VTune
dusznueckoe  sAAPO  Tpoleccopa 3. IntelliSense
OTIpeIeTISIeTCS OTepaIMOHHOM 4. Hyper Threading
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CHCTEMOM KakK JBa JOTMYECKUX spa?
17 Kak Ha3bIBaeTcs eawHUIIA XpaHEHUS 1. Bur
uHpOpMaITUN B KBAaHTOBBIX 2. Kyour
KOMIIbIOTEpax? 3. DIIeKTPOHBOJBT
4. KsarepHHOH
18 Kak Ha3bIBACTCS TEXHOJIOTHS 1. MPI
napajuleIbHOM  ITPOrpaMMUpPOBaHUs 2. CUDA
JUISL CUCTEM C OOIIeH MaMAThIO? 3. OpenMP
4. Hyper Threading
19 HazoBute nBa OCHOBHBIX 1. AIYnYY
KOMIIOHEHTA [EHTPaJIBHOTO 2. DVIuVGA
nporeccopa. 3. O3YulI3y
4. CeBepHBIi U I0XKHBI MOCTBI
20 KoHTposiep-KOHIIEHTPaTOp MaMSITH. 1. IOsxHBIif MOCT
2. CeBepHbIii MOCT
3. Yumcer
4. USB
21 KoHTposuiep-koHIIEHTpaTop  BBOJAA- 1. IOubIi MOCT
BBIBOJIA. 2. CeBepHblif MOCT
3. Yumcer
4. USB
22 [Muaa PCl EXpress wucrnomb3yer 1. IlocnenoBare/ibHYIO
nepenayy JaHHBIX I COEIUHEHUS 2. beictpyro
MaTepPUHCKON TUTATHI c 3. TMapamiensHyr0
nepupepuiHbIMU YCTPOMCTBAMH. 4. 3ammdpoBaHHYIO
23 [Tpomenypa MpOBEpKH IMOUTMHHOCTH 1. Unentudukamus
MOJIL30BaTeNsl WM WH(OPMAITHH. 2. AyreHTH(UKAIUSA
3. Bepudwukamus
4. ®anbcuduxarys
24 Kak HaspiBaeTCs wacTHas ceTh, B 1. dapkHer
KOTOpOU COE/IMHEHHE MEXAY 2. Google
MOJIH30BATENSIMH ~ TIPOUCXOAUT € 3. JlokanbHas ceTh
IIPUMEHEHUEM HECTaHAAPTHBIX 4. Skynet
NPOTOKOJIOB W TOPTOB,  YTO
HO3BOJISIET JOCTUYb BBICOKOM
CTETIeHU AHOHUMHOCTH u3-3a
ckpbITHs IP-anpecos.
25 CornacHo knaccudukanuu Maiikiia 1. BeruucnurensHas cucrema c
®nunna, MIMD sto OIWHOYHLEIM IIOTOKOM KOMaHJ U
OJTMHOYHBIM TTIOTOKOM JTAHHBIX
2. BpluMciauTenbHas ~ cuUCTeMa €O
MHOKECTBEHHBIM TOTOKOM KOMAaH/I
U MHOXKECTBEHHBIM  IOTOKOM
JTAHHBIX

© ®I'bOY BO «Uenl V»




U

MHMNHOBPHAYKU POCCUN
DenepanpHOE rocynapcTBeHHOE OIOIKETHOE 00pa30BaTeIbHOE
yUYpexICHHUE BHICLIETO 00pa3oBaHuUs

«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)

Ousnueckuit hakymbrer
Kadenpa obuieii u Teopernyeckoit Gusuku

DOH/I OLICHOYHBIX CPEICTB 110 AUCHMILIMHE «KOMIBIOTEpHBIE TEXHOJIOTHH B IPOYECCHOHATIBHOM IEATEIbHOCTHY 110
Hanpasienuio noarotoBku 03.04.02 «dusnka» HanpaBieHHOCTH TeopeTHueckas 1 MaTeMaTHaeckast (u3nka

®I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1 ctp. 19 IlepBslii 3x3eMILIAP KOIIMANe
3. BrbruncnurenbHas cucTema co
MHO>KECTBEHHBIM ITOTOKOM KOMAaH]I U
OJJMHOYHBIM TTOTOKOM JIaHHBIX
4. BpruncnutenbHas cucrema c
OJMHOYHBIM TIOTOKOM KOMaHJ U
MHO>KECTBEHHBIM TOTOKOM JIaHHBIX
26 C mnoMompl0 KaKUX CHMBOJIOB B 1. 3mnak nonnapa
cucTeMe LaTeX BBLIEJIAIOTCS 2. Awmmepcann
(bopMyIibl B CTpOKE? 3. 3amsras
4. Hukak He BBIIETSIOTCS
27 Cucrema ynpapiaeHUs] BEPCUSMHU 3TO 1. IIporpammHoe obecrneuenme,
npeaHA3HAYEeHHOE /IJISi COBMECTHOI
patoThI HAJl HCXOAHBIM KOJIOM U €ro
XpaHeHus
2. OmepannoHHas cucTEMa
3. DKcrnepTHas cuctemMa
4. Cucrema KOMITBIOTEPHOM
0€3011acCHOCTH
28 [lox ... mOHMMaercs mpolecc 1. TIporpammupoBaHuem
CO3laHMsA  KOMMU  JAaHHBIX  Ha 2. Ayrentudukanueit
HOCUTEJE, IIPEIHA3HAYEHHOM JUIA 3. Busyammzanumeit
BOCCTaHOBJICHUS JAHHBIX B 4. Pe3epBHBIM KONMUPOBAHUEM
OPUTHHAIEHOM HIJIH HOBOM MECTE MX
pacroyioXeHuss B cilIydae  HuX
MOBPEXKICHHS WIN Pa3pyIICHUSI.
29 Kakoe u3 ycTpoiicTB HE OTHOCHUTCS K 1. Mpimb
nepudepuitHpIM? 2. CeHCOpHBIi 9KkpaH
3. Ipomeccop
4. Tlpuntep
30 3akoH Mypa  yTBEpXkmaer, dYTo 1. 10 mer
KOJIMYECTBO TPaH3UCTOPOB, 2. 2roaa
pa3MeniaeMbIxX Ha KpHUCTaie 3. 100 et
UHTETpajbHON CXEMBI, yIBaMBaETCS 4. Mecsn
KaXJIBIC . ...
31 Kak Ha3pIBaeTcs TeCT i IPOBEPKU 1. Tecr Aiizenka
TOTO, MOYKET JIU MAaIlTHHA MBICITUTh? 2. Tecr Popmraxa
3. EID
4. Tect TolopuHra
32 Kaxkas napagurma 1. dynkumoHanbHOE
NpOTpaMMHUPOBAaHMS OCHOBaHAa Ha POTPaMMHUPOBaHHE
MPUHIIATIAX WHKAITCYISAINHN, 2. VMmepaTuBHOE MPOrpaMMHUPOBaHHE
HACJIEIOBAHUS U TTOTMMOpdu3ma’? 3. TlpouemypHoe MporpaMMHpPOBaHNE
4. O0beKTHO-OpPMEHTHPOBAHHOE
NMpOrpaMMHpPOBaHHeE
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33 CBsi3bIBaHME NIEPEMEHHON C TUIIOM B 1. Craruueckas TUIIHM3AIHASL
MOMEHT ITPUCBAauBaHMsI €l 3HAYECHHUS. 2. Komnumnsamus
3. JIuHaMuyeckasi THNU3ALMA
4. Tpancusmus
34 — 9TO YHOPSAOYCHHBINH HaOOp 1. baza 3nanwmit
CTPYKTYpUPOBaHHOM  HMH(OpMaIuH, 2. ba3za naHHBIX
WIA JIAaHHBIX, KOTOpBIE OOBIYHO 3. RAID-maccuB
XpaHATCS B JJICKTPOHHOM BHJE B 4, ®daiin
KOMIIBIOTEPHOM CHCTEME.
35 bubnuoreka Python JUIS 1. Numpy
BU3yaJIM3allMM JAHHBIX HAa3bIBAETCH. 2. Scipy
3. SymPy
4. Matplotlib
36 Bribepure 0a3zy JaHHBIX, KOTOpas He 1. PUHI
SIBJISIETCS OMOIMOTpapHUESCKOM. 2. Web of Science
3. Scopus
4. Biblioclub
37 HaszoBute  egununy  m3MepeHHs 1. ITu
outpeiira. 2. burl/c
3. T6
4. Kwmlc
38 HazoBure  emuHuIly  W3MepeHHS 1. bur/c
4aCTOTHI IUCKPETU3ALIUY. 2. Kybut
3. Baiir
4, Tu
39 Beibepure  I1O, xotopoe  He 1. Maple
OTHOCHUTCSL K CBOOOJHBIM CHCTEMaM 2. Maxima
KOMITbIOTEPHOM anreopsl 3. SymPy
4. Sage
40 Cnoco0 mpencraBieHuss 00bEKTOB U 1. PactpoBas rpaduka
U300paKeHUH B KOMIIBIOTEpHOMU 2. BekTopHas rpajguka
rpaduke, B KOTOPOM H300paxxeHHe 3. Hudorpaduka
KOAMPYETCS C HOMOIIbIO 4. Maremarnueckasi MOJIENb
MaTreMaTu4ecKoro OTTUCAHHS
3IIEMEHTaPHBIX reoMeTpUYECKUX
00BEKTOB.

4, MOPAJOK NMPOBEAEHUS WU KPUTEPUU OLEHUBAHUSA

MNPOMEXYTOYHOM ATTECTAIIUU

4.1. Tlopsinok nmpoBedeHHUs MPOMEKYTOYHOMH ATTeCTAIUM
[IpomesxyTouHast aTTecTalus COCTOUT B HAUMCIIEHUH PEUTUHTOBBIX OAJIJIOB

KaXXJIOMYy CTYACHTY 3a IHOCCHICHHUC JICKIUMOHHBIX SaH}ITHﬁ, BBICTYIUICHUSA C
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JOKJIaJaMi B paMKaxX JIa0OpaTOPHOTO 3aHATHS W OTYETHl O JAOOPATOPHBIX
paboTax.

4.2. Kpurtepuu onieHUBAHUS MPOMEKYTOYHOMH aTTeCTAIlUM 110 BUAAM
OIIEHOYHBIX CPEICTB.

JlaGoparopHbie pabOThl OIEHUBAIOTCS CIAEAYIOIIMM 00pa3oM.

1) Oruer o BbImosHEHUHU JlabopaTopHbIX padoT Ne 1 u 2: 0-10 GannoB 3a
KaXXyI0 TJAOOpaTOPHYIO B 3aBUCHMOCTHU OT TOTO, CJIaH OTYET K YCTAaHOBICHHOMY
cpoky win HeT. Cpok caauum oryeTa: § Hemels TEOPETUYECKOro oOydyeHHUs B
CEMECTPE.

* 10 6aI0B — OTYET ClIaH K YCTAaHOBJIEHHOMY CPOKY;

* 8§ 6aMI0B — OTYET C/IaH MOCIIe YCTaHOBICHHOTO CPOKa,

* 0 0ayJIOB — OTYET HE CHaH.

2) Otyer 0 BBINONHEHUHU JlabopatopHoil padorel Ne 3: 0-5 GamioB 3a
KOKIYI0 JaOOpaTOPHYIO B 3aBUCUMOCTH OT TOTO, C/IaH OTUYET K YCTAaHOBICHHOMY
cpoky win HeT. Cpok caauu oTdeTa: 8 HeAens TEOPETHYECKOTO OOydeHUs B
CEMECTpE.

* 5 0aJIOB — OTYET CJIaH K YCTAaHOBICHHOMY CPOKY;

* 3 6ajia — OTYET CJIaH MOCJIe YCTaHOBJICHHOIO CPOKa;

* 0 6aJIOB — OTYET HE CHaH.

3) Oryer o BbINONHEHUHU jaboparopHoit padoTel Ne 4: 0-15 GamioB 3a
KaXIyI0 TAOOpaTOPHYIO B 3aBUCUMOCTH OT TOTO, CJaH OTYET K YCTAHOBJICHHOMY
cpoky win HeT. Cpok cpauum oryeTta: § Hemens TEOPETUYECKOro OOydYeHHUs B
CEMECTpE.

* 15 6aI0B — OTYET ClIaH K YCTAaHOBJIEHHOMY CPOKY;

* 12 GamIoB — OTYET CAAH MOCIE YCTAHOBIEHHOTO CPOKa;

* 0 0ayJIOB — OTYET HE CHaH.

4) Otuer 0 BBHIMOJIHEHWH JaboparopHoit padotel Ne 5: 0-30 GamioB B
3aBUCUMOCTH OT TOTO, C/IaH OTYET K YCTAHOBJIEHHOMY CpOKy wim HeT. Cpok
CIa4Y¥ OTYETA: TIOCIETHSS HEJES TEOPETHIESCKOTO 00yUCHHS B CEMECTPE.

* 30 6anIoB — OTUYET CAAH K YCTAHOBIEHHOMY CPOKY;

* 25 0anIoB — OTUYET CAAH MOCIIE YCTAHOBICHHOTO CPOKa;

* 0 6aJTOB — OTYET HE CHaH.

Otuer o mabGopatopHbix paborax Ne 1-4 mompaszymeBaeT JAEMOHCTPAIUIO
IIPETO/IaBaTeNIi0 KOPPEKTHO paboTaroliell MNporpamMmbl, KOTOPYIO TpeOyeTcs
HamucaTh B paMKax Kaxzaol wu3 JnadopatopHbeix pador. Ilo pesynbraTram
naboparopHoii pabotel Ne 5 mpenocTaBisieTcss TUCbMEHHBIN oT4eT. [lnan ortuera
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o J1aboparopHoii padote Ne 5:

1) Beenenune. Kparkoe onucanue padbOThI.

2) IlocranoBka 3amauu: (pu3myUeckass MOJENb, OCHOBHBIC YypaBHEHUS,
HauaJIbHbIE YCIIOBHS, TE€OMETPUS U CHUMMETPHUS 3aJadd, BBIOOpP CHUCTEMBI
KOOPJIMHAT, BUJI YPABHEHHI B COOTBETCTBYIOIINX KOOPAUHATAX.

3) Meron pacuera: pacueTHas CeTKa, OOO3HAYEHUS [JIsi CETOYHBIX
BEJIMYMH, OINMUCAaHUE MOAyJed u3 OMOIMOTEKU SCipy, HCIOJIB30BAHHBIX JIJIS
peuIeHus, B YaCTHOCTH, YUCJIICHHOIO METO/Ia PEIICHUs] YPABHEHUM.

4) IlporpammHasi peanu3anusi: OCHOBHBIE IE€PEMEHHBIC, IPOLETYPHI,
00BbEKTHI; (hopMaT BBOJA U BbIBOJA TAHHBIX.

5) Pesynbrarel pacueroB. OmnucaHue pe3yJabTaroB. AHaNIW3 pelIeHUs
ITOCTABJICHHOM 3a1a4ui. CpaBHEHHE C AHATUTUYECKUM PEILICHUEM.

6) 3akmouenue. Kparkoe onucanue npojieaHHoN padoThl. BEIBOMBL.

7) CIMCOK JINTEpaTypBhl.

BricTymuieHnsT Ha CEMHHAPCKUX 3aHATHSIX OICHHUBAIOTCS CIEAYIOIIAM
o0Opazom.

1) Bsictyruienne ¢ jJokiagoM Ha 3agaHHyro Temy. 0-15 OamioB B
3aBUCUMOCTH OT TOTO, CJENaH JIOKJIaJ K YCTAaHOBJIEHHOMY CpPOKy uiu HeT. Cpok
BBICTYIIJICHUSI C JOKJIAJIOM: TIOCJETHSSA HENENs TEOPETUYECKOro OOy4YeHHS B

CEeMEeCTpe.
* 15 OGammoB — JOKIam caelaH K YCTaHOBJICHHOMY CPOKY, HMEETCS
Mpe3eHTalysl, CTYICHT YBEPEHHO OTBEYAET HAa BOMPOCHI IIPEnoaaBarTesis;
* 12 0GamioB — JOKJIad CJelaH K YCTAaHOBJICHHOMY CpOKY, HMEETCs

Mpe3eHTAallUsI, CTYJICHT 3aTPYIHACTCSl OTBEYATh HA BOMIPOCHI MPENoaaBaTes;

* 9 GamioB — JOKJAJ] CHEJaH MOCJE€ YCTaHOBJIECHHOTO CpPOKa, HUMEETCS
Mpe3eHTAallUs, CTYJICHT OTBEYAET Ha BOIIPOCHI MPETOIaBaTeIs;

* 6 0a/UIOB — JOKJAJ CHEeJaH MOCJE€ YCTaHOBJIECHHOTO CpOKa, MUMEETCS
Mpe3eHTAallMsI, CTYJICHT 3aTPYAHACTCSl OTBEYATh Ha BOMPOCHI MpENoaaBaTes;

* () OaJIOB — JOKJIAI HE CAEIIaH.

5) BeicTymuieHHe C KOPOTKMM JOKJIAJOM-HOBOCTHIO Ha JIIOOYIO M3 TeM
TUCIUTUINHBL: 5 OaiioB. CpoK BBICTYIUICHHS C JIOKJIAJOM: TIOCIETHSS HEmems
TEOPETUUECKOTO O0YUEHUS B CEMECTPE

6) Koncnekr nekuuit u A0kaaa0B cTyaeHToB: 0-10 6annoB B 3aBUCUMOCTH
oT 00beMa KOHCITCKTA.

* 10 6amnoB — uMeercsa koHcIekT 100% nexuuii;

* 8 0annoB — nmeeTcs KoHcneKT 80% JIeKIuii;

* 0 OayIoB — MeeTcs KOHCIIEKT MeHee 80% IeKIuii.
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4.3. Pe3yabTarbl  NPOMEXKYTOYHOW  aTrrecTalUM W YPOBHHU
c()OpMHUPOBAHHOCTH KOMIIETEHIIHIA

[Ipu noaBeneHUM UTOTOB YUUTHIBAIOTCS PE3YIbTAThl TEKYIIEH aTTeCTallUu.
[TonmydyeHHble 3a TEKYIIYIO aTTeCTallMi0 Oaibl CYMMHPYIOTCA C Oalljiamu,
MOJTYICHHBIMH 32 KaXKIIBIA 3TAIl MPU MPOXOKICHUH TIPOMEKYTOUHON aTTECTAIUH.
Kpurtepuu onieHnBaHus 3K3aMeHa!

0-49 GamnoB — «HEYIOBICTBOPUTEITHHOY (2),

50-69 6amioB — «ymoBieTBOpUTEILHOY (3),

70-90 6amtoB — «xopomioy (4),

91-100 6amnoB — «ormmuno» 3a 91-100 (5).

Crynentsl, HaOpaBiIMe IO TIOKa3aTelsM Tekyiiew arrecranuu 41-74
Oayma, 00si3aHBI CllaBaTh JK3aMEH. DK3aMEHAIIMOHHBIA OWIIET COJEPKUT JBa
TEOPETUUYECKUX BOIMpOCA M3 CHHUCKA TEeM CEMHHApCKUX 3aHSATHH. 3a OTBET IO
HK3aMEHAIMOHHOMY OWJIETY CTYIEHT moiydaeT jo0 25 6amioB. toroas oreHka
BBICTABJISIETCS 110 HAaOpaHHOU 00IIel cymMmMe 0alioB 3a TEKYIIYIO aTTeCTaluio U
9K3aMeH. 3a OTBET Ha SK3aMEHAIIMOHHBIN OWJIET CTyAeHT moiy4aeT 25 0asuioB,
€CJIM OH JIEMOHCTPUPYET OTIUYHOE 3HAHUE MaTeprasa Kak JIEKIIMOHHBIX 3aHSTUH,
TaK U T€M, BBIHOCUMBIX Ha CAMOCTOSITENIbHOE 00yUYeHHe, OTBETUII Ha 00a BoIpoca
owrera. CryneHt mnomydaer 20 OamioB, €cid OH TBEPAO 3HAET Y4eOHO-
MPOTrpaMMHBIA MaTepuaj, OTBeYaeT Ha 00a BOMpOCA, HO OTBETHI HE SBIIIOTCS
MOJIHBIMM. 3a OTBET HaA DJK3aMEHE Hadyuciasercs 15 OaoB, eciu CTYAEHT
OTBEYAET TOJIBHKO Ha OIMH BOMPOC.

OcoOeHHOCTH TPOBEACHUU  TIPOIEAYpPHl  OIICHUBAHUS  PE3YJIbTaTOB
oOy4YeHHs WHBAJIUIOB M JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3I0POBbBS
0003Ha4YeHBI B paboyueil mporpaMMe JUCITUTUTNHBI (MOJTYJIS).

YpoBHU cHOPMHUPOBAHHOCTH KOMIETEHIIUI ONMPEEISIETCS CIEIYOIIIM
obOpazom:
1. Bblcokuii ypoBeHb CPOPMUPOBAHHOCTH KOMIIETEHIIUN COOTBETCTBYET
OLICHKE OTJIMYHO U MpenoaraeT GopMUpOBaAHNE KOMIIETEHIIMI Ha BbI-
COKOM YPOBHE:
® 3HAHHUE NMPUHIUIIOB PabOTHI U MEPCIEKTUB PA3BUTHUSI COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHM, BOBMOKHOCTEH OMOIMOTEK s3bIKa IIPO-
rpamMmMupoBanus Python muist mpoBeneHust HAyYHBIX PacyeToB U 00-
pabOTKHU JaHHBIX,
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YMEHUE NUCATh MPOrPaMMBbl JTFOOOH CIOKHOCTH Ha SI3bIKE IPOrpaAM-
mupoBanus Python s npoBeneHust HayyHBIX pacyeToB U JIJIs aHA-
JY3a TaHHBIX, CO3/1aBATh CII0KHBIE HAYYHBIE TEKCTHI C IOMOUIBIO CH-
CTEMBI KOMIIBIOTEPHOU BEpCTKHU TeX;

YBEPEHHOE BJIaJICHUE HABBIKAMH HAITMCAHUS IPOTPaMM Ha SA3bIKE
nporpammupoBanus Python juist npoBeaeHnst HayYHBIX pacyeTOB U
JUISl aHAJIM3a TAHHBIX, ITOATOTOBKY HAYYHBIX TEKCTOB C TOMOIIBIO
CHUCTEMBI KOMIIBIOTEPHOU BepCTKU TeX.

2. CpenHuii ypoBeHb COOTBETCTBYET OIIEHKE XOPOIIO U MPEANoiaaracT
(opMHUpOBaHUE KOMIIETEHLIUI HAa CPETHEM YPOBHE'!

3HAHNE OCHOBHBIX MPUHIIAIIOB PA0OTHI U MIEPCIIEKTHB PAa3BUTHUS CO-
BPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH, BO3MOKHOCTEH OMOIHO-
TEeK S3bIKa MporpaMMupoBaHus Python st mpoBeneHuss HayYHbIX
pacyeToB U 00pabOTKHU JaHHBIX,

yMEHHE MMHUCcaTh IPOrpaMMBbI Ha SI3bIKE IporpaMMupoBanus Python
JUTSI TIPOBEACHUS HAYYHBIX PAacueTOB M JUIsl aHAJIW3a TaHHBIX, CO3/a-
BaTh HAYYHBIC TEKCTHI C IIOMOIIIBIO CUCTEMBI KOMITBIOTEPHOU BEPCT-
ku TeX;

BJIaJICHUC HaBBIKAMU HAITMCAHUS ITPOTPaMM Ha SI3bIKE TIPOTPaMMHU-
poBaHus Python st mpoBeneHus HayYHBIX pacyeTOB U JJIS aHAIN3a
JQHHBIX, TIOJTOTOBKHM HAYYHBIX TEKCTOB C IIOMOIIBIO CUCTEMBI KOM-
NbIOTEpHOU BEpPCTKHU TeX.

3. bazoBblit ypoBEHb COOTBETCTBYET OIIEHKE YIOBICTBOPUTEIHHO U MPE-
noJyiaraeT OpMUPOBAHNE KOMIIETEHIIMI HA HAYaJIbHOM YPOBHE

3HaHWE MOHATUMHOIO anmnapara COBPEMEHHBIX KOMITbIOTEPHBIX TEX-
HOJIOTUM, 0a30BBIX BOBMOXKHOCTEH OUOIMOTEK SI3bIKa IPOTPAMMUPO-
BaHus Python st npoBeaeHUst HayYHBIX pacyeToB U 00pabOTKU
JAHHBIX;

YMEHHE IHUCaTh MPOCTEHIINE MPOrPaMMBbI Ha S3bIKE IPOrPaMMHUPO-
BaHus Python as npoBeaeHust HaydHBIX pacueToB U JUIsl aHAJIN3a
JaHHBIX, CO3/1aBaTh HEOOJbIINE HAYYHbIE TEKCTHI C TOMOIIBIO CHU-
CTEMbI KOMIIBIOTEPHOM BepcTkH TeX;

HEJ0CTATOYHOE BJIa/ICHHE HaBbIKAMH HAMCAHUS IPOTPAMM Ha S3bl-
ke mporpammupoBanus Python st npoBeaeHust Hay4HbIX pacyeToB
U JIJIA aHaliu3a JAHHBIX, TOJTOTOBKU HAYYHBIX TEKCTOB C OMOIIbIO
CHUCTEMBI KOMIIBIOTEpHOU BEPCTKU TeX.

4. Hu3kuil ypoBEHb COOTBETCTBYET OLIEHKE HEYIOBJIETBOPUTEIBHO

© ®I'bOY BO «Uenl V»




U

MHHOBPHAYKH POCCUN

DenepanbHOE FOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOEe

yUpEKAESHNE BBICIIETO 00pPa30BaHUs

«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)

Ousnueckuit hakymbrer
Kadenpa obuieii u Teopernyeckoit Gusuku

DOH/I OLICHOYHBIX CPEICTB 110 AUCHMILIMHE «KOMIBIOTEpHBIE TEXHOJIOTHH B IPOYECCHOHATIBHOM IEATEIbHOCTHY 110
Hanpasienuio noarotoBku 03.04.02 «dusnka» HanpaBieHHOCTH TeopeTHueckas 1 MaTeMaTHaeckast (u3nka

®I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1

ctp. 25

IlepBslii 3x3eMILIAP

KOITHA Ne

® OTCYTCTBHE 3HAaHWU MOHATUMHOTO anIapara COBPEMEHHBIX KOMIIbIO-
TEPHBIX TEXHOJIOTHI, BO3MOKHOCTEH OMOIMOTEK S3bIKa IPOrPaMMHU-
poBanus Python asis mpoBeieHNs HaAyYHBIX pacueToB U 00pabOTKU
JAHHBIX;

® OTCYTCTBUE YMEHHUS MUCATh IIPOTPAMMBI Ha SI3bIKE MPOTPaMMHUPOBa-
Hust Python A npoBeneHust Hay4YHbBIX pacueTOB U Il aHAJIM3A JIaH-
HBIX, CO3/1aBaTh CJIOKHBIE HAYYHBIE TEKCTHI C IOMOIIBIO CUCTEMBI
KOMIIBIOTEPHOU BEPCTKH TeX;

® OTCYTCTBME HABBIKOB HAIIMCAHMS IIPOTPAaMM HA SI3bIKE MPOTPAMMHU-
poBanus Python niist mpoBeieHrs HayYHBIX Pacu€TOB U JJIS aHAIU3A
JAHHBIX, [IOArOTOBKHA HAYYHBIX TEKCTOB C IIOMOLIBIO CUCTEMBI KOM-
IBIOTEpHOU BEpPCTKHU TeX.
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