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MHMNHOBPHAYKU POCCUN
DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTebHOE
@y yUYpexICHHUE BHICLIETO 00pa3oBaHuUs
«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)
Ousnueckuit hakymbrer
Kadenpa obuieii u Teopernyeckoit Gusuku

DoHJ OLIEHOYHBIX CPEACTB 10 AUCHUIIINHE «KOMITbIOTEpHBIE TEXHONOTHU B MPO(ECCHOHATBHOMN AeATETbHOCTHY IO
Hanpasienuio noarotosku 03.04.03 «Paxnodusnukay HanpaBieHHOCTH (TPOoQHIT0) DIeKTPOHHBIE U HHPOPMAIMOHHEIE
ycrpoiictBa pobotorexauueckux cucteM @I'BOY BO «Yenl'Y»

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

Conep:xkanue

1. TTactiopt hoHAa OIIECHOYHBIX CPEACTB

2. [lepeuens popMupyeMbIX KOMIETSHIIUN

3. CopmepxaHue OIICHOYHBIX CPEJICTB IO TUCHIUIUIIMHE

3.1. Bunbl O11eHOYHBIX CPECTB

3.2. ConeprkaHue OLEHOUYHBIX CPEICTB

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

4.2. Kpurepun olleHUBaHUS TPOMEKYTOUHOM aTTECTAIMH IO BUJIaM OLIEHOYHBIX
CpEICTB

4.3. Pe3ynbTaThl MPOMEXKYTOYHOM aTTECTAllMd U YPOBHH CHPOPMHUPOBAHHOCTHU
KOMIIETEHLIA
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MHMNHOBPHAYKU POCCUN
DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTebHOE
yUYpexICHHUE BHICLIETO 00pa3oBaHuUs
«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)
Ousnueckuit hakymbrer

Kadenpa obuieii u Teopernyeckoit Gusuku

DoHJ OLIEHOYHBIX CPEACTB 10 AUCHUIIINHE «KOMITbIOTEpHBIE TEXHONOTHU B MPO(ECCHOHATBHOMN AeATETbHOCTHY IO
Hanpasienuio noarotosku 03.04.03 «Paxnodusnukay HanpaBieHHOCTH (TPOoQHIT0) DIeKTPOHHBIE U HHPOPMAIMOHHEIE
ycrpoiictBa pobotorexauueckux cucteM @I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1

cTp. 3 IlepBslii 3x3eMILIAP

KOITHA Ne

1. MACHHOPT ®OHJJA OHEHOYHBIX CPE/ICTB

Hanpasnenue nonrorosku: 03.04.02 Pannodusuka
HamnpasiieHHOCTE (TIpOQHiIB): DIIEKTPOHHBIE ¥ HH()OPMAIIMOHHBIE YCTPOHCTBA
POOOTOTEXHUYECKHUX CHCTEM
Jucuumivna: KoMnbioTepHble TEXHOIOTHH B MTPO(ECCHOHATBHOM NesSTeNbHOCTH
Cemectp usyuenus: 1
dopma MpoMeKyTOUHON aTTECTALUU: SK3aMEH
Cucrema OLIGHMBaHUS: OLICHUBAHUE PE3YJIBTATOB OCYLIECTBISIETCS B paMKax
5-0aJIIIbHON CUCTEMBI C HCTIOJIb30BaHUEM OAJIBHO-PEUTUHIOBOM CHUCTEMBI

2.1. KomnereH MU, 3aKpeNJIEHHbIE 32 TUCUMUILIMHOMN

2. MIEPEYEHb ®OPMUPYEMBbIX KOMIIETEHIIUI

N3yuenue JVCIIUIIIINHEI «KomrbrorepHbIe TEXHOJIOTUH B
npo(eCcCHOHANBHON 1€ATEIbHOCTIY HAIMPaBIEHO Ha (DOPMHUPOBAHUE CIIECAYIOIINX
KOMIIETECHIINMN:

Koapt WMHauKaTophl JOCTHKEHUS
komne- | CoaepkaHue KOM- KOMITETEHIIUH COTJIacHO [lepeuenp mIaHUpyeMBbIX pe-
TEHLMM | METEHIUHU coriac- OIIOIT 3yJIbTATOB OOYUYEHHUS 10
(o HO ®I'OC JTUCITUTIITUHE
PI'oC)
YK-2 Cnocoben VYK-2.1. Onpenenser stansl | 3Hath: s mocTukeHUs
YIIPaBIIATh YKU3HEHHOTO 1MKIIa npoekra | YK-2.1: 3HATh JTarbl
MIPOEKTOM Ha BCeX | U BBICTPAuBaET | )KM3HEHHOIO IMKJIa MPOEKTa
JTanax ero IIOCJIEJOBATENBHOCTD ux | 1 BBICTPauBaHUE
KU3HEHHOTO peanuszanuu. MOCJIEZIOBATEILHOCTH ux
LAKJIA YK-2.2. DopMynupyeT | peanusaluy;
npobiemMy, Ha pemeHue | YmMerb: s mocTKeHus
KOTOpPOH HampaslleH NpoekT, | YK-2.2: YMETh
IPaMOTHO OIpenenseT 1eib | GopMylIHpoBarth Ipobdiemy,
IIPOEKTA. Ha pelieHne KOTOpOH
YK-2.3. [IpoexTupyer | HampaBiIeH NIPOEKT, TPAMOTHO
pellIeHrnEe KOHKPETHBIX 33J1a4d | ONPEAENATh LEelb IPOEKTa,
MIPOEKTA, BbIOMpas | IOCTAaHOBKY 3aj[adl, METO]IbI

ONTUMAJIBHBIA  CIIOCOO  UX
penieHusl.

penieHus (METOIbl pacyera),
MTPOBOJIATH aHam3
pE3YABTATOB;

Baagers: st JocTHKEeHUS
VK-2.3: BnajneTh HaBBIKAMH
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MHMNHOBPHAYKU POCCUN
DenepanbHOE FOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE
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DoHJ OLIEHOYHBIX CPEACTB 10 AUCHUIIINHE «KOMITbIOTEpHBIE TEXHONOTHU B MPO(ECCHOHATBHOMN AeATETbHOCTHY IO
Hanpasienuio noarotosku 03.04.03 «Paxnodusnukay HanpaBieHHOCTH (TPOoQHIT0) DIeKTPOHHBIE U HHPOPMAIMOHHEIE
ycrpoiictBa pobotorexauueckux cucteM @I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1 cTp. 4 IlepBslii 3x3eMILIAP KOIIMANe
IIPOEKTUPOBAHUS  PELICHUS
KOHKpPETHBIX 3aj/1a4, BbIOHpas
ONTUMATBHBIA  CIOCOO WX
peuieHus
OIIK-3 Crniocoben OIlK-3.1. Obnanmaer | 3are: [ns  mocTHKeHUS
MPUMEHSITh 3HAHUSIMU o | OIIK-3.1: 3HaTh
COBPEMEHHBIE CYLIECTBYIOLIUX CYLIECTBYIOILIIUE
nH(pOpMaIMOHHbBIE | HH(OPMAIIMOHHBIX uH(GOpPMaIOHHBIE
TEXHOJIOTHH, TEXHOJIOTUSIX, TEXHOJIOTUH, KOMIIbIOTEPHBIE
HCII0JIb30BaTh KOMIIBIOTEPHBIX CETAX U | CETH u IpOrpamMMHbIE
KOMITbIOTEpPHBIE [IPOrPaMMHBIX TMPOAYKTAX, | HIPOAYKThl,  IPUMEHSEMbIE
CeTU U MIPUMEHSAEMbIX JUTSL | JUISL peuieHus 3az1a4
IIPOrpaMMHBbIE pelieHus 3a1a4 | mpodeccnoHaIbHON
MPOIYKTHI JIs1 npodeccruoHanbHON JIeSATEIbHOCTU. COBPEMEHHBIE
pelieHus 3a1a4d NESITEIbHOCTH. KOMITBIOTEPHBIE TEXHOJIOTHH,
npodeccuonanbuo | OIIK-3.2. JleMoHCTpupyeT | MpUMEHSIOIIUECS B
1 NesATenbHOCTH YMEHHUE NpPUMEHEHHS | MPO(HeCCHOHATBHOM
COBPEMEHHBIX JeSATEIbHOCTH; BO3MOKHOCTH
MH(POPMALMOHHBIX OoubnuoTex SI3bIKA
TEXHOJIOTUH, nporpammupoBanus  Python
HCIIOJIb30BaHUS JUIsL TPOBEACHMSI HAy4HbIX
KOMITBIOTEPHBIX CEeTed U | pacdeToB U 00paboTKu
MIPOrpPaMMHBIX  MPOAYKTOB | JAHHBIX;
TUISt peleHus 3amad | YMers: i JOCTHXKEHUS
npodeccroHanbHON OIIK-3.2: ymerb NpUMEHATH
JESATEIBHOCTH. COBPEMEHHBIE
OIIK-3.3. Nwmeer | unbOpMainoHHbIE
MIPaKTUYECKUM OIIBIT | TEXHOJIOTUH, MCIIOJIb30BaTh
HCIIOJIb30BaHUS KOMITBIOTEpHBIE ~ CeTH U
COBPEMEHHBIX POrpaMMHBIE IPOAYKTHI JJIs1
MH(OPMaIIMOHHBIX pelieHus 3aja4
TEXHOJOTMH, a  Takxke | MpodecCHOHANbHOI
KOMITBIOTEPHBIX ~ CETed U | ACSTEIbHOCTH; nucarb
IIPOrPaMMHBIX  MPOAYKTOB | IPOrPaMMBI Ha A3BIKE
TUISI pelieHus 3aza4d | mporpamMmupoBanust Python
npogeccuoHaIbHON JUI.  TIPOBEACHMSI HAy4HBIX
JeSITeIbHOCTH. pacueToB © i1 aHalIM3a

JTAaHHBIX
Braagers: st JocTHKEHUS

OIIK-3.3: BJIAJIETH
MIPAKTHICCKIM OITEITOM
HCIIOIL30BaHUS
COBPEMEHHBIX
MH(OPMAITMOHHBIX
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MHMNHOBPHAYKU POCCUN
DenepanbHOE FOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE

U
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Bepcus noxymenra - 1

cTp. 5 IlepBslii 3x3eMILIAP

KOITHA Ne

TEXHOJIOTHM, a
KOMITBFOTEPHBIX
MPOrPaMMHBIX
L pereHusI
npodeccruoHaNbHON
NeSITeIbHOCTH,  HaIMCaHUS
MporpaMm Ha SI3BIKE
nporpammupoBanust  Python
JUISE  TIPOBEACHHSI HAYYHBIX
pacyeToB W Ui aHaJK3a

TaKxKe
ceTe U
MPOJYKTOB

3a7a4

JAHHBIX

3. COAEPKAHUE ONEHOYHbBLIX CPEACTB 110 AUCIUIIJIMHE

3.1 Buabl 0leHOYHBIX CPeICTB

No Kon xomnerenmnun/ Kontponupyemsbie HanmenoBanue Hanmenosanue

/o IUTAHUPYEMBIE PE3YNIbTaThl | TEMBI/ Pa3aeibl OIIEHOYHOTO OILIEHOYHOTO CPEJCTBa
00y4eHHS CpencTBa I Ha IPOMEKYTOUYHOU

TEKyIIero KOHTPOIsT | aTTecTanun/Ne
3aJlaHuUs

1 YK-2 Apxutektypsl OBM n Joxnans! Ha Hoxnansl Ha
3uarb: [na  poctwkenus | mHTepdeEich it CEMUHapPCKUX CEMUHAPCKUX
VK-2.1: 3HaTh 3Tarbl | paboTHI C 3aHSTHUSX, TECTHI ISl | 3aHATHUSAX, TECTHI JJIs
XKU3HEHHOTO LUKJIa | KOMITBIOTEPaMH TEKYILIEro KOHTPOJIS, | TEKYIIEero KOHTPOJI,
MIPOEKTa W BBICTPAaUBaHUE BONPOCHI K 9K3aMEHY | BOIPOCHI K 9K3aMEHY
[IOCJIENOBAaTENLHOCTH  MX | MHTepHeT-TexHonornn | Jloknmaabl Ha Joxnaas! Ha
peanu3anuu; CEMUHAPCKUX CEMHUHApPCKUX
YMmerh: i mocTwkeHUA 3aHATHUAX, TECTBI A | 3aHIATHAX, TECTHI I
YK-2.2: YMETh TEKYLIEro KOHTPOJIs, | TEKYLIEro KOHTPOJIA,
¢dbopmynupoBatk mpodiemy, BOTPOCHI K 9K3aMEHY | BOIPOCHI K IK3aMEHY
Ha  pelleHre  KOTOpPOoH | OOpaboTKa CUIHAIOB Jloxnassl Ha Jloxajsl Ha
HaIpaBJIcH MIPOEKT, CEMUHAPCKUAX CEMHUHAPCKUX
IpaMOTHO OHPEACIIATH LECJIb 3aHATUSAX, TECTHI AJIS1 | 3aHATHUAX, TECThI I
MIPOEKTA, MTOCTaHOBKY TEKYIIEro KOHTPOJIS, | TEKYIIEero KOHTPOJI,
33Jlaud, METOAbl pPELICHUS BONPOCHI K 9K3aMEHY | BOIPOCHI K IK3aMEHY
(MeTonpl pacuera), BricokonpousBoautens | Joknaasl Ha Tembl qOKIaI0B U
pOBOAUTH AHAJIA3 | HpI€ BLIYUCIICHUS CEMHUHAPCKUX TECOPETHUYCCKUE
pe3ynpTaToB, 3aHATUAX, TECTHI IJIA | BOIIPOCHI K 9K3aMCHY

Bnaners: [Jns goctuxeHus
VK-2.3: Bnagers HaBBIKAMU
MPOCKTUPOBAHUS PEIICHUS
KOHKPETHBIX 3ajad,
BbIOMpas ONTHUMAJTbHBIH
Croco0 UX penIeHus

TCKYLICTO KOHTPOJIA,
BOMPOCEHI K 5K3aMCHY

Ne 9-12

IIporpammupoBanue,
Hay4yHbIE€ U UHKECHEPHBIE
pacyersl

Jloknaael Ha
CEeMHHAPCKHUX
3aHATUSX, TECThI JJIs
TCKYHIICTO KOHTPOJIA,

TeMpbl nOKIa10B U
TEOPETUUECKHE
BOIIPOCHI K 3K3aMEHY
Ne 26-28;
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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 IPOYECCHOHANBHOM AEATEIBHOCTH 110
Hanpasienuio noarotosku 03.04.03 «Paxnodusnukay HanpaBieHHOCTH (TPOoQHIT0) DIeKTPOHHBIE U HHPOPMAIMOHHEIE
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Bepcus noxymenra - 1

cTp. 6

IlepBslii 3x3eMILIAP

KOITHA Ne

BOTIPOCHI K DK3aMEHY,
3aaHus K

nmabopaTopHbIe
paboter Ne 1,2, 4, 5

nabopaTopHBIM

paboram
Xpanenue, oopadoTka u | Jlokmamsl Ha TemsI JOKITaIOB U
aHaJN3 TaHHbBIX CEMHHAPCKHUX TEOpPETUIECKHE

3aHATHAX, TCCTHI AT
TCKYLICTO KOHTPOJIA,
BOITPOCEHI K 3K3aMCHY,
3aJaHHus K

BOMPOCHI K IK3aMEHY
Ne 13-17,
JlaGoparopHsie
paboter Ne 2, 3, 5

mabopaTOPHBIM
paboram

OIIK-3 Apxurextypst 9BM u Jloknaael Ha TeMbI 1OKIAI0B U
3uath: [na  goctikenus | mHTEpECH IS CEMHHAPCKHUX TEOpPETUIECKHE
OIIK-3.1: 3HAThH | pabOTHI C 3aHATHUSX, TECTBI AJIs1 | BOMPOCHI K 3K3aMEHY
CYIIECTBYIOIIHE KOMITBIOTEPAMH TeKymero koutpois, | Ne 18-25
WHPOPMAaIHOHHEIE BOIIPOCHI K AK3aMEHY
TEXHOJIOTHH,
KOMIBIOTEPHBIC  CCTH M | JIyrepner-TexHonorun | JloKmaasl Ha TeMbl TOKJIAJIOB U
[POTPaMMHBIC  TIPOAYKTBL, CEMHHAPCKHUX TEOPETHIECKUE
HpUMCHSICMBIC AT 3QHATHSAX, TECTHI JUIL | BOMPOCHI K SK3aMEHY
PCLICHHSA _ samad TEKyIIero Koutposs, | Ne 1-5
poecCHOHANBHOM BOIIPOCHI K DK3aMEHY
ACATCILHOCTH. O6paboTKa CHTHANIOB Jloknajsl Ha TeMbI TOKITAIOB
COBPEMCHHBIC CEMHHAPCKHUX TEOpPETUIECKHE
KOMIIBIOTCPHBIC 3aHSTHSAX, TECTHI JUIS | BOTIPOCHI K DK3aMEHY
TEXHOJIOTAH, TeKyIero kKourpois, | Ne 6-8
TpUMCHAIOLIHECA B BOIIPOCHI K DK3aMEHY
npodeCcCHOHANEHON BeicokornpousBoautens | JIokiaabl Ha TeMsI JOKJIAOB U
ACATCIIbHOCTH; HBIE€ BEIYUCIICHUS CEMUHAPCKUX TEOPETUYECKUE
BO3MOKHOCTH ~ OMONHOTEK 3aHSATHSAX, TECTHI JUIA | BOIPOCHI K 3K3aMEHY
sI3pIKa  TPOTrPAaMMUPOBAHUS TeKymiero KoHtpons, | Ne 9-12
Python pns mposenenus BOMPOCHI K 9K3aMEHY
Hay4qHBIX ~ pacdeTroB U | J[porpaMMHpOBaHHE, Joknanel Ha TeMbl TOKIIa0B 1

00pabOTKH JaHHBIX;

VYmers: g gocTKEeHUs
OIIK-3.2: YMETh
MPUMEHATh  COBPEMCHHBIC
WHPOPMAITHOHHEIE

TEXHOJIOTUH, HCHOJIh30BATh
KOMITLIOTEPHBIE  CETH |
MPOrpaMMHBIC  MPOIYKTHI
JUTSI pelieHus 3a/a4q
npoeccuoHaTbHON

JESTCIIbHOCTH; nucarb
MporpaMMbl  Ha  S3BIKE
nporpamMmmupoBanus Python
JUISE TIPOBEACHUS HAy4YHBIX

Hay4YHbIC U UHXKECHEPHBIC
pacdeThbl

CEMHUHAPCKUX
3aHATHSAX, TECTHI IS
TEKYyIIEro KOHTPOJIs,
BOIIPOCHI K DK3aMEHY,
3aJaHus K

TEOpEeTHYECKUE
BOIIPOCHI K 9K3aMEHY
Ne 26-28;
nabopaTopHbIe
paboter Ne 1,2, 4,5

11ab0paTOPHBIM

paboram
Xpanenue, oopabotka u | Jloknaabel Ha Tembl JOKIIa0B U
aHaJIN3 JaHHBIX CEMUHAPCKUAX TEOpETHYECKHE

3aHSTHSX, TECTBI JUIS
TEKYILIETO KOHTPOJIA,
BOIIPOCHI K DK3aMEHY,
3aJ]aHus K
712a00paTOPHBIM

BOIIPOCHI K DK3aMEHY
Ne 13-17,
JlaGopatopHbie
paboter Ne 2, 3, 5

© ®I'bOY BO «Uenl V»




MHMNHOBPHAYKU POCCUN
DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTebHOE
@y yUYpexICHHUE BHICLIETO 00pa3oBaHuUs
«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)
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DoHJ OLIEHOYHBIX CPEACTB 10 AUCHUIIINHE «KOMITbIOTEpHBIE TEXHONOTHU B MPO(ECCHOHATBHOMN AeATETbHOCTHY IO
Hanpasienuio noarotosku 03.04.03 «Paxnodusnukay HanpaBieHHOCTH (TPOoQHIT0) DIeKTPOHHBIE U HHPOPMAIMOHHEIE
ycrpoiictBa pobotorexauueckux cucteM @I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1 cTp. 7 IlepBslii 3x3eMILIAP KOITHA Ne
pacdueToB W i1 aHaH3a paboram
JTAaHHBIX;

Braanerts: [{ns nocTkeHus
OIIK-3.3: Bnagets
MNPAKTUYECKUM OIBITOM
HCIIOJIb30BAHUS
COBPEMEHHBIX
WH(POPMAITHOHHBIX
TEXHOJIOTUH, a TaKkKe
KOMIIBIOTEPHBIX CETEH U
POrpaMMHBIX IPOAYKTOB
JUTSL peLIeHUS 3a1a4
npohecCHuOHATLHON
JEeATEIbHOCTH; HAITMCAHUS
[IpOrpamMM Ha SI3bIKE
nporpaMMupoBanus Python
JUTSI IPOBEACHUS HAYYHBIX
pacyeToB U AJI aHaJIu3a
JTAHHBIX

TunoBble 3aaHus, KPUTEPUU U TOKA3aTeNId OLICHUBAHUS B paMKax TEKYIEro
KOHTPOJISI PEJICTABIICHBI B paboueii mporpaMme ATUCHUILIAHEI (Moyist). [lomnHbie
KOMILUTICKTBl OIICHOYHBIX CPEICTB W KOHTPOJIBHO-W3MEPUTEIHHBIX MaTEPHAIIOB
XpaHsTcs Ha Kadenpe.

3.2 Conep:xkaHue OLIEHOYHBIX CPEICTB

Tembl 1a00paTOPHBIX PA0OT /I NPAKTHYECKUX 3AHATHI

1. OcnoBbl mporpammupoBanusi Ha Python. Hanummre mnporpammy,
peanu3yoNlyl0 BO3MOXXHOCTH MPOCTOTO KaybKyasitopa. IIporpamma
O’KHJIaeT BBOJIa JBYX YHUCEJ C KJIABUATYpbl, 3aT€M MpeJjiaracT BoIOpaTh
TpedyeMmyro apudmMeTudeckyro omnepanuto (+, —, /, X), OpPOU3BOAUT
BBIYMCJICHUS U BBIBOAUT pe3yibTar. Eciiv pe3yabTaT BEIYMCICHUS PaBEH
gucay 6omnbmie 100 wim mensine 0.01, To OH TOKEH BBIBOIUTHCS Ha
9KpaH B HaydyHOM ¢opmare ¢ TpeMms 3HadaluMmu udpamMu Mocie
3ansaTol. BeIxom ©3 mporpaMMbl OCYIIECTBISIETCS IO  KEJIAHHIO
MOJIb30BaTENS.

2. bubnuoreka NUMpPY aAJdsi padoTbl ¢ MHOTOMEPHBIMM MACCUBAMMU.
Hanummte nporpammy, BBITOJHSIONIYIO CIEAYIOITHE OTIEpaIlin:
a) IlooneMeHTHOE CIIOKEHHE JIBYX OJHOMEPHBIX MaccuBoOB, al u a2,
3agaHHoro  pasmepa N. OneMenTel MaccuBa  al:  4yucna,
paBHOpacIpeieeHHbie B auana3one ot 0 mo 100. DnemeHTH MaccuBa
a2: yucna, paBHOpacmnpeaeaeHHbie B uurepsalie ot 0 o 1.
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6) [lepemuoxxenune Marpuil, ml U m2, ¢ 3aJaHHBIM YHUCIIOM CTPOK U
CTOJIOIIOB. DJEMEHTHI B KaXXIOM CTOJIOIE MAaTpuilbl ml: 3J€MEeHTHI U3
MaccuBa al. DIEMEHTHI B KaXJI0W CTPOKE MaTPHIbl M2: 3IEMEHTHI U3
MaccuBa a2.

Bce maccuBbl gomkHbl uMmeTh THN ndarray. Pa3mepsl maccuBoB u
MaTpull TMPOU3BOJIBHBI W 3a/Ial0TCS Kak IapaMeTphl. 3arojHEHUe
Mmatpull ml ¥ m2 3HAYEHUSMU CJENYeT cleJaThb C HCIOJIb30BAaHHUEM
omepanuu cpe3oB MaccuBoB. Omepanuu a) u 0) HeoOXoauMO
peanu3oBaTh ABYMs CIOCOOaMH: HEMOCPEACTBEHHO C MOMOIIBIO IIUKIJIOB
for u ucnone3ys Bo3MoxHOCTH OubOMMoTekn NumPy, mo3Bosstonne
BBINIOJIHATH ONEpallMd HajJ MaccuBaMH ULeaukoM. CpaBHUTE BpeMms
BBITIOJTHEHUS OTepaluii a) u 0), BBIOJHEHHBIX 000UMH CLIOCOOAMMU.

3. bubanorexka Busyaamsauun matplotlib. Hanmmmure nporpammy mmst
pucoBanus rpaduroB ¢yHkmii Sin(X), cos(x), (sin(x))"2, x"0.15.
Hapucyiite rpaduk kaxaon u3 4eTblpeX (PyHKIHUI B OTAEIbHON NaHEIn
Ha pucyHke. OcH KaXIOH NaHEeIW JOJDKHBI ObITh mnoanucansl. Ha
KOKJIOM TaHeIu CBepXy IO UEHTPY CIEAyeT [100aBUTh TEKCTOBYIO
MeTKy: «(a)» st manenu 1, «(0)» nist manenu 2, «(B)» i MaHenu 3,
«r)» s manenu 4). I'papuk cuHyca 1ODKEH OBITH HapUCOBaH
CIUTOLITHOW YEepHOW JIMHUEH, TpadUK KOCUHYCa — MyHKTUPHOU YEpHOU
nuHUeH, rpaduK KBajJpaTa KOCHMHYCa — IITPUXOBOW YEPHOW JIMHUEH,
rpaduK cTeneHHON (PYHKIIMU — CIUIONIHON Cepoy JIMHHUEH. YCTaHOBUTE
B Ka)XIOW MaHeNIM Auara3oH 3HadeHud 1mo ocu aodcrucc or 0 mo 2.
Jlnamnas3oH 3HaYE€HUM MO OCH OPJMHAT Ha KaXOU MaHeNn JOJIKEH ObITh
TakuM, 4TOObI TrpauK COOTBETCTBYIOWIEH (YHKIUMU ObUl BHJIEH
LETUKOM.

4. bubauorexa SCIpY IJIsl YHCJIEHHBIX PacyeToB.

Yacre A. Hannmure nporpaMmy it YMCIEHHOTO BBIYUCIIEHUS
OTIPE/ICIIEHHOT0 MHTErpasia ¢ MoMoIbio cpeacts SCiPy. CpaBaute
PE3yAbTaThl BEIYUCIICHUS PA3TUYHBIMUA (PYHKIIUSIMU UHTETPUPOBAHUS C
TOYHBIM pelieHueM. BapuaHTsl 3a1aHMi:

1) ff:—i:dx, or 0 10 1.

3)j =, 01 0.01 110 0.99.

4) f— ot 0.01 g0 0.5.
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5) J
6) f==*

x4+l

co

dax ™
, 0T 0 10 -.
BX =]

dx, oT -0.9 10 0.9.

7) [x3Y1+x%dx, oT -5 10 5.

8) [==—, or-1.9 10 0.9.

9) fﬁ, oT -5 110 5.

10) [ sin{x) sin (3x)dx, ot 0 110 7.
11) [ tan {%}dx, ot 0 1o 3

12) [Z=dx, ot =107

13) IH, OT —m JIO .

14) [ x%exp(—x)dx, oT -1 1o 1.
15) f\;ﬁdx, or -2 10 5.

Yacre b. Hanumwure mnporpamMmy [uisi YMCIEHHOIO peELICHUS
OOBIKHOBEHHOTO U] PepeHITNaIBHOTO YPaBHEHHUS C 3aJIaHHBIM HavYaIbHBIM
YCJIOBHEM C MOMOIIIBI0 cpeacTB SCIPY. CpaBHHUTE pe3yabTaT BHIYHCICHHUS C
TOYHBIM perieHrneM. Hapucyiite rpaduku TOUHOTO UM YHUCIEHHOTO PEIICHUMH,
a TakKe OTHOCHTEIHLHON OIMMOKHM YHCJICHHOTO PEIICHHUS.

3aJaHuN:

l) Vt+y=

1

(ginx)®

iy (5) =23(3) =1

2) ¥+ y = coshx pH y(0) = m,3(0) = 1.

3) #+y =sinx —cos2x NpH y(0) = m,7(0) = 2.

4) x2§—4xy+ 6y =2 npu y(1) = 1,y(1) = —1.

5) #+2(¥)2 =0 opu y(10) = 1,¥(10) = 1.

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

7) y+y=1———1pn y(r/2) = 0,y(n/2) = 1.

© ®I'bOY BO «Uenl V»

BapuanTsl



MHMNHOBPHAYKU POCCUN
DenepanbHOE FOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE

@y YUpEXICHHUE BBICILETO 00pa30BaHUS

«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)
Ousnueckuit hakymbrer
Kadenpa obuieii u Teopernyeckoit Gusuku

DOH/I OLICHOYHBIX CPEICTB 110 AUCHMILIMHE «KOMIBIOTEpHBIE TEXHOJIOTHH B IPOYECCHOHANBHOM AEATEIBHOCTH 110
Hanpasienuio noarotosku 03.04.03 «Paxnodusnukay HanpaBieHHOCTH (TPOoQHIT0) DIeKTPOHHBIE U HHPOPMAIMOHHEIE

ycrpoiictBa pobotorexauueckux cucteM @I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1 ctp. 10 IlepBslii 3x3eMILIAP KOITHA Ne

Hcnonp3oBaHHbIE 0003HAYCHUS: § = %, ¥=

8) #—3y =0 mpm »(0) = 1,¥(0) = 0.
9) #+y=xnpu y(0) = 1,7(0) = 0.

10) ¥ = exp(—y)sin (x) ipu ¥(0) = 0

11)  x2y=——mpu y(1) = 1.

cos (¥
12) 10y + 25y = 0 ip| y(0) = 0.
13) 2y +y = e npu y(0) = 1.
14) 37 =2—x% npu ¥(0) = 1.

15) ¥ —2y = cos(x) — 3sin (x) ipu y(0) = 1.

dy
dx”

5. Yncsennsie pacuyersl Ha Python. B na6oparopHoii pabote cTyneHTam

HEOOXO/IMMO CaMOCTOATENFHO PEUIUTh OJHY W3 MPEIJIOKEHHBIX 3a7a4
U3 Pa3IMYHBIX pa3nenioB (U3MKK ¢ TOMOIIbI0 cpeacTB Python, numpy,
matplotlib, scipy, u3yueHHBIX B HpeAbLIYIINX JTaOOPATOPHBIX paboTax.
[Io pesynpraram BbITIONHEHUS] PAOOTBI HEOOXOTUMO TMOATOTOBUTH
MUCBMEHHBIN 0TYeT, O(OPMIICHHBII 1O TIpaBUiIaM OPOPMIICHHUS OTYETOB
0 Hay4yHO-UCCIEeAOoBaTelIbcKo pabore. B Xone BbINMOIHEHUS PabOThHI
JOJKHA OBITh MUCBMEHHO Ha Oymare cQopMyIMpOBaHa MOCTaHOBKA
3aauM, BKJOYaronias B ce0si PUCYHOK, OIHMCAHUE MCIOJIb3YEMBbIX
NpUOIMKEHUM, OCHOBHBIE  YpPaBHEHHMS C  COOTBETCTBYIOIIMMU
rPaHUYHBIMU/HAYAIBHBIMU  YCIIOBUSIMU. YpPaBHEHUS JOJDKHBI OBITh
pelIeHbl YHCIIEHHO C TMOMOIIBI0 CPEACTB OUOIMOTEK SCIpy W numpy.
HeobxomumMo TIpoOBECTH CpaBHEHHE C AHAIUTUYECKUM pEIICHHUEM
3a7a4d B Cllydae, €CJIM TaKOBO€ yaaercs Hautu. B mporpamme,
peanu3yoiell YUCICHHOE pEIICHUE 3a/ayd, Pe3yJbTaThl PacyeToB
JOJKHBI ~ OBITh  BBIBOAMTCS TpadUUecKd C TOMOIIBI CPEICTB
oubmmorekn matplotlib. B pamkax manHOU maboparopHOil pabOTHI
CTyAEHTaM IMpEJIaraeTcs Hamucarb ¢ MNOMOIbl TeX NHChbMEHHBIN
OTYET O BBITIOJIHEHUH JTabopaTopHOMl padoThl Ne 4.
BapuanTsl 3aganui:
1) JlomycTuMm, 4TO B pe3yJibTaTe CTOJKHOBEHHUS C JIPYTHM TEIIOM acTe-
poun maccoit 20 000 ToHH U3 nosica actepou1oB COJIHEUHOM CUCTE-
Mbl pa30uics Ha JBa OCKOJIKa OJAMHAKOBOM Macchl. OIMH OCKOJIOK
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HETNOCPEICTBEHHO I0CJIE CTOJIKHOBEHMS OCTaHOBUIICS. BTopoii npo-
JOJHKUIT IBMKEHHE cO cKopocThio 20 kM/c. PaccunTarh TpaekTopuio
JBIKEHUS acTeponia B nosie Tskectn CoHua.

2) PaCC‘II/ITaTB, KaKk CO BPEMCHCM MCHACTCSA YHCIIO PAANMOAKTHUBHBIX

anep npenapara Kobasibra ¢ HayanbHOU Maccoii 1 r. Kakoe konnue-
CTBO fJI€p UCITyCKAET Mpenapar KaKAyo CeKyHay?

3) I'panurtHbIi map maccoit 1000 kr HaYMHAET CBOOOIHO MAAATh C BbI-

coTel 10 KM Hax MOBEPXHOCTHIO 3emMu. Paccuntars Bpems, 3a KOTO-
po€ TEN0 JOCTUTHET NMOBEPXHOCTH 3€MJIM. YUECTh a’dpoJuHaMUye-
CKO€ COINPOTHUBIICHHE BO31yXa. YeMy paBHa KMHETHYECKasl dHEPTUs
1apa B MOMEHT KAaCaHMs 3€MJIU?

4) Paccuurtath YCTaHOBHUBIIYIOCSA CKOPOCTb ABHIKCHUS I'PAHUTHOI'O IIIa-

puka maccoit 0.1 r mox aeicTBUEM COOCTBEHHOT'O BECa B TIIULEPUHE
B I10JIE TSDKECTH 3€MJIM IIPU KOMHATHOM TEMIIEpaType.

5) PaccunTaTh TPaeKTOPHIO JBMXKCHHUS JJICKTPOHA B MOCTOSHHOM Mar-

HUTHOM ToJie C HampspkeHHOCThio 10 A/mM. HauanbHast ckopocThb
AJIEKTPOHA HAIPABJICHA MEPIICHAUKYISIPHO BEKTOPY HAIIPSKEHHOCTH
MarHuTHOro nojs u cocrasisier 10 cm/c. Kak Oyner MEHSATBCS CKO-
POCTh IBMXKEHHMSI 3JIEKTpOHA? BBIUMCIIEHNS MPOBOJUTHL B HEPEISATH-
BHUCTCKOM IIpEJEIIE.

6) PaccunraTh TPacKTOPHIO IBWKCHUS PAKEThl, CTAPTYIOIICH BEpPTH-

KaJIBHO BBEpX € noBepxHOCTHU JIyHbl. HauanbHas mMacca pakersl paB-
Ha 15 ToHH, n3 koTopsIx 10.5 TOHH MpuxoaUTCS HA TOILIMBO. Mac-
COBBIH pacxo ToruuBa paBeH 30 kr/c. CKOpOCTh HCTCUCHUS raza u3
corula IBUTaTeNs MoCTosiHHA U cocTaisieT S00 m/c.

7) PaccunraTh TPaeKTOPHUIO TBUKCHUS DJICKTPOHA B TIOCTOSIHHOM 3JICK-

TPUYECKOM ToJie ¢ HanpsbkeHHOCThio 10 B/M. HauanpHast ckopocThb
AJIEKTpOHA paBHA HYJI0. Kak OyJeT MEHSThCS CKOPOCTh JBUKEHUS
anekTpoHa? BriunciieHns: IpOBOIUTH B HEPEISTUBUCTCKOM IpEIEE.

8) Menanblii mpeaMeT ¢ HadaabHOM Temmepatypoir 200 rpaaycoB Mo

[enbcrio momMenieH B KOMHATY C HadajlbHOW TEMIIEpaTypou 25 rpa-
nycoB no Llenbcuro. Temnepatypa KOMHATBI pacTeT MO JUHEUHOMY
3aKOHY TakK, 4TO KaXXIYI0 MUHYTY TEMIIEpATypa BO3/1yXa YBEJINYNBa-
eTcsd Ha OIMH Trpanayc. Paccunmrarh 3aBHCHMOCTBH TEMIIEPATypbI
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npeaMeTa OT BpEMEHU JO MOMEHTA, KOrjla TeMIepaTypbl MpeaMera
Y OKpY>Kalolleu cpeJibl BEIPOBHSIOTCSL.

9) Kocmudeckoe Tenmo maccoi 2.2 x 1047 T BieraeT B COJIHEUHYIO CH-
cremy. Ha paccrosaun 100 acrpoHoMuueckux eauHui] oT CoJiHIa
€ro CKOpOCTh cOCTaBisieT 3 kM/c. PaccuurtaTh TpaekTopuio Tena B
nosie Tspkect ConHua.

10) PaccuuTaTh 3aBUCHMOCTH OT BpEMEHH paguyca chepuaecKoro
npUIeBOrO0 O0Jlaka HAYaJIbHOTO pajauyca | mapcek W HadajabHOU
IUIOTHOCTHU 1071% cm~3, COKMMAIOIIETOCS I10JT JSHCTBUEM COOCTBECHHOM
CHUJIBI TSDKECTHU U3 COCTOSIHUS TTOKOSI.

11) PaccuntaTh TpaeKTOpPHUIO NIBHKEHUSI BJIEKTPOHA B CKPEUICH-
HBIX MOCTOSHHBIX MAarHUTHOM M S3JIEKTPUUYECKOM TOJISIX C Hamps-
keanoctssMu 10 A/m u 10 B/Mm, coorBercrBeHHo. HauanbHas cko-
POCTh AJICKTPOHA HaIlpaBlIeHA MEPICHANKYISIPHO BEKTOPY HAaIps-
KEHHOCTU MAarHUTHOTrO ToJist ¥ coctanisieT 10 cm/c. Kak Oyner me-
HATHCSI CKOPOCTh JABUKEHHUS JIEKTPOHA? BhIYMCIEHUS MPOBOAUTH B
HEPEISATUBUCTCKOM Mpeieie.

12) PaccuutaTh TpaekTopuio ABUKEHHUS C(HEPUUYECKOTO Teia To-
crostHHOM Maccel 10 000 ToHH B moiie TsbkecTd 3emud. [IMOTHOCTH
Marepuana paBHa 3.5 rem~3. HavasibHasi CKOPOCTBH Tejla Ha BBICOTE
100 kM HaJ MOBEPXHOCTHIO 3emiin cocTaiisieT 20 KM/C M HaIpaBJie-
Ha 1oz yriaom -20 rpaaycoB K ropu3oHTy. KpuBU3HON OBEPXHOCTH
3emuin ipeHeOpeds. YeMy paBHa KMHETHYECKasl DHEPTHUS Tela B MO-
MEHT IaJICHUS Ha 3eMITI0?

13) N3HavaibHO HEWTPAIBHBIN Ta3, COCTOSIIMN M3 aTOMAapHOIO
BOJOPOJIA, MOJBEPracTCd MOHU3ZUPYIOIIEMY M3JIYYEHUIO C MOCTOSH-
HOM CKOPOCTBIO & = 3 x 10717 ¢~2, OOpa3yroniuecs: MIeKTPOHBI U MPO-
TOHBI PEKOMOMHUPYIOT CO CKOPOCTBIO & = 6.2 X 10712 cm?c™t. Hauanp-
Hasg KOHIEHTpPALWSI aTOMOB BOJOPOJA COCTABJSET ngg = 101% crm3 .
PaccunTaTh, KaKk MEHSIETCA CO BPEMEHEM CTENEHb MOHU3AIMU B CH-
cTeMe.

14) Paccuurars TpaeKTOpHIO IBUKEHHS METALUIMYECKOTO IIapuKa
Maccou 0.28 r, HAUMHAIOIETO CBOE ABMKEHUE HA BBICOTE 1.5 M Hax
3eMJIEM MapajuIeIbHO TOBEPXHOCTH 3eMid. HadanbHas CKOPOCTH
mapuka paBHa 120 »/c.
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15) PaccuntaTh TpaeKTOpHIO ABUKEHHS MEK3BE3HOTO acCTEpOUa,
uMeromero GopMy IWIMHAPA, NMPH ero mposieTe uepe3 CoMHeuHyo
cucteMy. CKOpOCTb acTeponia cocTaBisieT 26.4 KM/C Ha PaCCTOSHUU
30 a.e. ot ConHua. BekTop CKOpOCTH B 3TOM TOYKE HAMPABJIEH MO
yraom 20 rpaaycoB K NpsMoM, coenuHstonieil actepous u CoaHue,
U JIEKUT B IUIOCKOCTH 3KIMNTUKU. [lapameTpsl acrepouna: anuHa 4
KM, AuameTp nonepeyHoro cedeHust 400 M, IIOTHOCTH 3.5 kr/m®.

16) [ITap maccoit 1 Kr v IIOTHOCTHIO 1 kr/M® HAUMHAET BCIUIBIBATH
co nHa MapuaHckoy BnaauHsl. PaccunraTts BpeMs, 3a KOTOpOE 1Iap
JOCTUTHET IOBEPXHOCTH OKe€aHa. YYeCTb a’pOJUHAMUYECKOE CO-
IPOTUBJICHUE BOJbI U CHIIYy ApXuMea.

17) Paccunrate TpaekTOpHIO NBHKEHUS IIPOTOHA COJHEYHOTO
BeTpa B Maruurocgepe 3emsid. CUUTaTh, YTO MAarHUTHOE TIOJIE 3€M-
JIM TIPEJICTaBIIAET COOOM MOJIe JUMOJIS.

Tembl 10KJI210B HA CEMHUHAPCKHUX 3aHATHAX M BONMPOCHI K IK3aMeHY
Hcropust pa3BUTHS M IPUHIUIIBI paOOTHI HHTEPHETA
ITpotokon TCP/IP

I'mybokas naytuHa

OnextpoHHas moura. [Ipobrnema cama

be3ornacHbIll MONCK B MHTEPHETE

Pacnio3naBanue u cuHTE3 peun

PacnioznaBanue o0pazoB U TEKCTa

KommbrorepHsiil nepeBoa

. CoBpeMEHHbIE CYNIEPKOMIIBIOTEPHI

10 KBaHTOBBIE KOMIIBIOTEPHI

11.TIpoGnemMbl NCKYCCTBEHHOTO MHTEIUIEKTA
12.Tlpumenenune rpaduuecKkux MpoIeccopoB sl HAYYHBIX pACYETOB
13.Crertnanbabie hopMaThl 7151 XpaHSHHUS HAYIHBIX JTAHHBIX
14.0O06nauHble TEXHOJIOTHUU

15.Pe3epBHOE KOMUPOBAHKE TAHHBIX

16.®opmaThl rpa@UUeCcKUX JaHHBIX

17.bubnuoTeku AJis BU3yaIu3alii HaydYHbIX JJaHHBIX

18. ApxurexTypa coBpeMeHHbIx OBM

19.0nepanmonHbie CUCTEMBI

20.DproHomuka paboThI ¢ KOMITBIOTEPOM

21.BupryanbHas pealbHOCTh

©CoNoa~WNE
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MHHOBPHAYKH POCCUN

DenepanbHOE FOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE

@y YUpEXICHHUE BBICILETO 00pa30BaHUS

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

Ousnueckuit hakymbrer

Kadenpa obuieii u Teopernyeckoit Gusuku

DoHA OLIEHOUHBIX CPEACTB MO AUCHHUILTHHE « KOMITBIOTEPHBIE TEXHOJIOTHH B TPO()ECCHOHATIBHOM IEATEIFHOCTI 110

Hanpasienuio noarotosku 03.04.03 «Paxnodusnukay HanpaBieHHOCTH (TPOoQHIT0) DIeKTPOHHBIE U HHPOPMAIMOHHEIE
ycrpoiictBa pobotorexauueckux cucteM @I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1 ctp. 14

IlepBslii 3x3eMILIAP

KOITHA Ne

22 . KomrprotepHasi 6€30macHOCTD

23.DoTOHUKA
24 . HeiipoHHbIe cETH
25.KubepHeTtunka

26.Maremarudeckre OMOTUOTEKH JIJIs1 YUCIICHHBIX PacueTOB
27.CucteMbl KOMITBIOTEPHOM aJIreOpbl

28.CuctemMbl  yIpaBJIeHUS

paspabotku [10

ba3a TecToBBIX BOIIPOCOB

BEPCUSIMU M COBMECTHOW pPabOThI

IUTS

Ne i/n1 | @opmynupoBKa Bompoca

BapI/IaHTBI OTBCTOB

1 N3 kakoBO KoimdecTBa YypoBHeH | 1.7
COCTaBJIeHa MOJIeNb B3auMoeicTeus | 2. 1
oTkpbIThIX cucteM (OSl), Ha kotopoii | 3. 3
OCHOBaHO B3auMoOjielcTBUE ceTeBbIX | 4.4
YCTPOMCTB?

2 ... — 9TO  OKOHEYHBIH 1. Xocr
OTIIPABUTEJIS U HoJIyJareis 2. Cepsep
UHPOpPMAIUM B CETH Tepenadu 3. Kommbrorep
JAHHBIX. 4. Wnrepdeiic

3 [IpoTokon ympaBieHus nepenaden 1. Ousuueckuii
manueix  (TCP) w  mportokon 2. CereBoit
M10JIb30BATEIIbCKUX JledTarpaMmm 3. TpancnopTHbI#
(UDP) omnpenenstot 4. TlpuknanHoit
CTeKa 0a30BbIX MIPOTOKOJIOB
WNHTrepHeTa

4 CereBoit MIPOTOKOI, 1. POP3
IIPEIHA3HAUYEHHBIM I OTIPAaBKHU 2. SMTP
anekTpoHHoM ouThl B ceTsix TCP/IP. 3. IMAP

4. HTTP
IIporoxon, o KOTOPOMY 1. 1IP
OCYILECTBIIAETCS JOCTYIl K BeO- 2. SMTP
JIOKyMEHTaM. 3. HTTP

4. WWW

5 Cranpmapt MTOCTPOCHUS 1. AMP (ASMP)
MYJIBTUIIPOLIECCOPHBIX ~ CHUCTEM, 2. SMP
KOTOPBIX B3aUMOJICHCTBHS 3. IBM
MIPOIIECCOPOB OCYIIIECTBIISIETCS 4. InfiniBand
MOCPEACTBOM OOIIETO MOJIsl NaMSITH.

6 ... — DOTO MPOTPaAMMHBIH MOTYIb, 1. JIpaiiBep
OCYILECTBIIAOLINI yIIpaBIECHUE 2. HWurepdetic
BHEITHUM YCTPOWCTBOM H CBSI3b C 3. Konrpomrep
OIEPALIMOHHON CUCTEMOM 4. Tlopr
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U

MHHOBPHAYKH POCCUN

DenepanbHOE FOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE

Ousnueckuit hakymbrer

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

Kadenpa obuieii u Teopernyeckoit Gusuku

DOH/I OLICHOYHBIX CPEICTB 110 AUCHMILIMHE «KOMIBIOTEpHBIE TEXHOJIOTHH B IPOYECCHOHANBHOM AEATEIBHOCTH 110
Hanpasienuio noarotosku 03.04.03 «Paxnodusnukay HanpaBieHHOCTH (TPOoQHIT0) DIeKTPOHHBIE U HHPOPMAIMOHHEIE

ycrpoiictBa pobotorexauueckux cucteM @I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1 ctp. 15 IlepBslii 3x3eMILIAP KOIIMANe
MIPHUKJIATHBIMH [TPOTPAMMAMHU.

7 COBOKYITHOCTb CpPEZCTB, CTaHIapTOB, 1. Hurepdeiic
CUTHAJIOB, oOecrneunBaromas oOMeH 2. IIporoxon
JAHHBIMU MEXy YCTPOHCTBAMHU. 3. IIporpamma

4. WHcTpykuus

8 YCeTpoiicTBO, KOTOpOE  CBSI3BIBACT 1. Ilwuna
nepudepuitHoe 000pyrnOBaHHE WIN 2. KabGenpb
KaHajibl CBA3M C IEHTPAJIbHBIM 3. Kourtpoaiep
MIPOIIECCOPOM, OCBOOOXK A 4. Tlopr
MPOLIECCOP OT HEMOCPEICTBEHHOTO
ympaBieHus:  (QYHKIMOHUPOBAHHEM
JAHHOTO 00OpYIOBaHUSI.

9 Yro Takoe ornepanroHHas cucreMa’? 1. Kommiekc nporpamm,
o0ecre4yuBAIOIIN I ynpasJjeHHe
annapaTrHbIMHU cpeacTBaMu
KOMIIbIOTEpA, OPraHM3yILIUi
padoty ¢ ¢ailsiaMu ¥ BbINOJHEHHUE
NPUKJIATHBIX nporpamm,
OCYIIeCTBJIAIOLIUI BBOX U BBIBOJ
JAAHHBIX

2. AnmapaTHO-TIPOTPaMMHBIN KOMILJIEKC,
obecrevnBarInn paboty
MEPCOHAJPHOTO  KOMIIBIOTEpa €
BUCOMH(POPMAITHEH.

3. CornacoBaHHBIII Ha0Op KOHKPETHBIX
mpaBus  oOMeHa  uwHQoOpManuen
MEXIy  pa3sHbIMH  yCTPOHCTBaMHU
nepeaay TaHHbIX.

4. COBOKYITHOCTb BBIYMCIIUTEIbHBIX
CpPEeICTB, TEPMHHAIOB M KaHAJIOB
CBSI3H, npeaHa3HaYeHHAs TSt
COBMECTHOT'O oOparieHus
COBOKYITHOCTH  TIOJNB30BaTreled K
pacmpeneneHHbIM HHPOPMAIIMOHHBIM
pecypcaM W BBIYHCIHTEIBHBIM
MOITHOCTSIM.

10 V3kocnenuaain3upoBaHHBII 1. OmnepanmonHas cucteMa
MPOTPaMMHBIHA KOMILIEKC, 2. JxcneprHas cucTemMa
MO3BOJIAIOIMN OO OYeHb OBICTPO 3. MynbTrMenuitHas cucrema
NPUHUMATh CTaHAAPTHBIC PEIICHUS, 4. Cuctema IIeHHOCTEH
amb0 Ha  OCHOBE  JUIMTEIHHOTO
Janora ¢ Mojb30BaTeNieM MOMOrarh
B BbIOOPE HEKOTOPOTO pPEIICHHUS.

11 Bribepure MIPUHIUIIBI, 1. TlpuHuun >KBUBaJI€HTHOCTH
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MHMNHOBPHAYKU POCCUN
DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTebHOE
@y yUYpexICHHUE BHICLIETO 00pa3oBaHuUs
«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)
Ousnueckuit hakymbrer
Kadenpa obuieii u Teopernyeckoit Gusuku

DoHJ OLIEHOYHBIX CPEACTB 10 AUCHUIIINHE «KOMITbIOTEpHBIE TEXHONOTHU B MPO(ECCHOHATBHOMN AeATETbHOCTHY IO
Hanpasienuio noarotosku 03.04.03 «Paxnodusnukay HanpaBieHHOCTH (TPOoQHIT0) DIeKTPOHHBIE U HHPOPMAIMOHHEIE
ycrpoiictBa pobotorexauueckux cucteM @I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1 ctp. 16 IlepBslii 3x3eMILIAP KOIIMANe
COCTaBJISIOIINE OCHOBY 2. HpusHuun NMPOrpaMMHOI0
apxuTeKTypsl hoH-Helimanato ynpaBJieHUsI

3. TIpuHIHD aAPECHOCTH
4. TIpUMHUMI OTHOPOAHOCTH MAMSTH

12 Kak Ha3spiBaeTcsi Maremarndeckas 1. HeiiponHnas ceTb
WIH KOMITbIOTEpHAs MOJIEIb, 2. HcKycCTBEHHBIN MHTEIUIEKT
[IOCTPOEHHAs 1o [PUHLUIY 3. HeiitponHas cetb
opranu3anuu ¥ (yHKIIHOHUPOBAHUS 4. JlokanpHasi CeTh
CeTel HEpPBHBIX KJIETOK IKHBOTO
opraHuszma?

13 Kaxk HAa3bIBACTCS TEXHOJOTHSI 1. MPI
napajuieJIbHOTO MPOTPaMMUPOBAHUS 2. OpenMP
TSI TpapaecKuX MpoIeccopoB? 3. CUDA

4. AMD

14 Croco6 mapamtensHO 00paboTKH 1. MHuoro3agauHbIii peKUM
JTaHHBIX, TP KOTOPOM UCIOJIb3yeTCs 2. PacnpenesjieHHble BHIYHCIEHHSA
HECKOJIbKO o0OpalaTbIBaIOLINX 3. TlapamnenbHOE BBITOTHEHHE
YCTPOMCTB, yHaleHHBIX JPyr OT 4. BeKTOopHbIE BRIYUCIICHUS
npyra, B KOTOPBIX Mepeaavya JaHHBIX
M0 JIMHUSAM CBSI3U TNPHUBOJUT K
CYIIECTBEHHBIM BPEMCHHBIM
3aJIeP>KKaM.

15 Ha3zoBute  eauHUIBI ~ U3MEpEHUs 1. MIqulTn
MIPOU3BOAUTEIBLHOCTH 2. Mduaonc, I'paonc u Thaonc
CYIIEPKOMITBIOTEPOB. 3. Mb6/culblc

4. O06/mun

16 Kak naseiBaercs texuonorus Intel, 1. OpenMP
IIPU  BKJIFOYEHUU KOTOPOM Kaxzoe 2. Intel VTune
¢usuveckoe  AApO  mpoieccopa 3. IntelliSense
OTIpeIeIIsIeTCS OTepaIlMOHHOM 4. Hyper Threading
CHUCTEMOH Kak J[Ba JIOTUYECKUX siipa?

17 Kak Ha3pIBaeTcs enuHUIA XpaHEHUS 1. bur
UHpOpMaIUH B KBAHTOBBIX 2. Kyour
KOMIIbIOTEpax? 3. DIeKTpOHBOJIBT

4. KBarepHHOH

18 Kaxk HAa3bIBACTCS TEXHOJOTHSI 1. MPI
NapajuleIbHOM  ITPOrpaMMHUPOBaHUs 2. CUDA
IUISL CUCTEM C OOIIEH TaMSIThIO? 3. OpenMP

4. Hyper Threading

19 HazoBute JBa OCHOBHBIX 1. AIYnVYY
KOMIIOHEHTA LIEHTPaIbHOTO 2. DVIuVGA
nporieccopa. 3. O3YulI3y

4. CeBepHBII U F0XKHBI MOCTBI

20 KoHTpossiep-KOHIIEHTPaTOp MaMSITH. 1. IOsxHBII MOCT
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MHMNHOBPHAYKU POCCUN

DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTebHOE
yUYpexICHHUE BHICLIETO 00pa3oBaHuUs
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Ousnueckuit hakymbrer

Kadenpa obuieii u Teopernyeckoit Gusuku

U

DoHJ OLIEHOYHBIX CPEACTB 10 AUCHUIIINHE «KOMITbIOTEpHBIE TEXHONOTHU B MPO(ECCHOHATBHOMN AeATETbHOCTHY IO
Hanpasienuio noarotosku 03.04.03 «Paxnodusnukay HanpaBieHHOCTH (TPOoQHIT0) DIeKTPOHHBIE U HHPOPMAIMOHHEIE
ycrpoiictBa pobotorexauueckux cucteM @I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1 ctp. 17 IlepBslii 3x3eMILIAP KOIIMANe
2. CeBepHblii MOCT
3. Yumcer
4. USB
21 KoHTposiep-koHLIEHTpaTop ~ BBOAA- 1. KOxHbIii MOCT
BBIBOJIA. 2. CeBepHbIil MOCT
3. Yumncer
4. USB
22 [Muna PCl EXpress ucnonbs3yer 1. TlocaenoBareibHYIO
nepefady MaHHBIX IS COCTMHEHUS 2. beicTpyro
MaTepUHCKON TIaThI c 3. TlapamnensHyro
nepu@epuiiHpIMU yCTPOMCTBAMH. 4. 3ammndpoBaHHYIO
23 [Tponienypa MpOBEpKH IMOUIMHHOCTH 1. Wnentudukamus
MOJIb30BaTeNsl WK WH(OPMAIUH. 2. AyreHTH(UKAIUSA
3. Bepudukamus
4. @anpcuduranus
24 Kak HaspiBaeTCs wacTHas ceTb, B 1. JdapxHer
KOTOPOM COEIHEHNE MEXIY 2. Google
MOJIB30BATENSIMH ~ TIPOUCXOAUT € 3. JlokanbHas ceTh
MIPUMEHECHUEM HECTaH/IapTHBIX 4. Skynet
IOPOTOKOJIOB W TOPTOB,  YTO
MO3BOJISET JOCTUYD BBICOKO
CTETICHU AQHOHUMHOCTH u3-3a
ckpbiTus IP-anpecos.
25 CornacHo knaccudukanuu Maiikia 1. BeluucnurensHas cucTema c
®nunna, MIMD sto OIWHOYHEIM IIOTOKOM KOMaHJ U
OJTMHOYHBIM TTIOTOKOM JTAHHBIX
2. BblumciaurtenbHas ~ cucTeMa €O
MHOKECTBEHHbIM NMOTOKOM KOMAaH/I
U MHOKECTBEHHbIM  INOTOKOM
JAAHHBIX
3. BrruucnutensHas cucrema co
MHOKECTBEHHBIM TTOTOKOM KOMaH/ U
OJTMHOYHBIM TTOTOKOM JIaHHBIX
4. BoruucnutenbHas cucremMa c
OIUHOYHBIM TIOTOKOM KOMaHji U
MHOKECTBEHHBIM ITOTOKOM JIAHHBIX
26 C DoMOIbI0 KakKhX CHMBOJOB B 1. 3uak gosajapa
cucTteme LaTeX BBIJICTISIFOTCS 2. AwmmepcaHn
¢dopmynsl B cTpoke? 3. 3ansras
4. Hwukak HE BBIICISIOTCS
27 Cucrema ynpaBieHHUs] BEPCUSMHU 3TO 1. TIporpammuoe obecneuenme,
npeIHa3HAYeHHOe /1JIsi COBMECTHOI
pa0oThI HAl HCXOAHBIM KO/IOM U €0
XpaHeHust
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MHHOBPHAYKH POCCUN

DenepanbHOE FOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE
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yUYpexICHHUE BHICLIETO 00pa3oBaHuUs
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Bepcus noxymenra - 1 ctp. 18 IlepBslii 3x3eMILIAP KOIIMANe
2. OmepauuoHHas cucTeMa
3. DkcrepTHas cuctema
4. Cucrema KOMITBIOTEPHOM
0€3011acCHOCTH
28 [lox ... moOHMMaercs Tpolecc 1. TIporpammupoBaHuem
CO3laHMsA  KONMMU  JAaHHBIX  Ha 2. Ayrentudukanueit
HOCUTEJIC, IPEJHA3HAYCHHOM I 3. Busyanmuzauueit
BOCCTaHOBJICHUS JAHHBIX B 4. Pe3epBHBIM KONUPOBAHUEM
OPUTHHAIBHOM WJIM HOBOM MECTE MX
pacmoioKeHus B ciIydae  HX
HOBPEXKICHHS WIN Pa3pyIICHUS.
29 Kakoe u3 ycTpoiicTB HE OTHOCUTCS K 1. Mbib
nepupepuiiHbIM? 2. CeHCOpHBI1 SKpaH
3. IIpomueccop
4. Ilpuntep
30 3akoH Mypa yTBEpXKZAeT, UTO 1. 10 ner
KOJIMYECTBO TPaH3UCTOPOB, 2. 2roaa
pasmeniaeMbix Ha KpUCTasie 3. 100 ner
WHTEIPAIBHOM CXEMBI, YIBAMBACTCS 4. Mecsu
KaXJIbIC . ...
31 Kak Ha3bIBaeTCsl TECT IJIs1 MMPOBEPKHU 1. Tect Aiizenka
TOTO, MOYKET JIU MAIIUHA MBICIIUTH? 2. Tecr Popmraxa
3. EID
4. Tect TolopuHra
32 Kaxkas napagurma 1. dynkuuoHanbHOE
NpOTpaMMHUPOBAaHMUS OCHOBaHAa Ha IPOTPaMMHUPOBaHHE
MPUHIIATIAX WHKATICYISIUH, 2. VIMmmepaTuBHOE MPOrpaMMHUpPOBaHHE
HACJIEIOBAHUS U TTOTUMOpQu3mMa’? 3. TlpouemypHoe MporpaMMHpPOBaHNE
4. O0beKTHO-OPMEHTHPOBAHHOE
NporpaMMHpOBaHHeE
33 Cas3bIBaHME TIEPEMEHHOM C TUIIOM B 1. Crarnueckas TUIH3aLUsA
MOMEHT MPHUCBAaNBAHUA € 3HAYCHUS. 2. Kommunsamus
3. JluHamMuyeckasi THIU3AIUS
4. Tpancusmus
34 — 3TO YHOPSIOYEHHBIN Habop 1. basa 3nanuit
CTPYKTYPUPOBAaHHOW  HMH(MOPMAIINH, 2. Bba3a naHHBIX
WIA JaHHBIX, KOTOpbIE OOBIYHO 3. RAID-maccus
XpaHATCA B JJIEKTPOHHOM BHJE B 4. @aiin
KOMIIBIOTEPHON CHCTEME.
35 bubnmuoreka Python TUTst 1. Numpy
BU3YaJIU3AINH JAHHBIX HAa3bIBACTCS. 2. Scipy
3. SymPy
4. Matplotlib
36 Bribepute 0a3zy JaHHBIX, KOTOpasi HE 1. PUHI]
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MHMNHOBPHAYKU POCCUN
DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTebHOE
@y yUYpexICHHUE BHICLIETO 00pa3oBaHuUs
«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)
Ouznueckuit hakymbTeT
Kadenpa obuieit u TeopeTrdeckoi pu3nku

DoHJ OLIEHOYHBIX CPEACTB 10 AUCHUIIINHE «KOMITbIOTEpHBIE TEXHONOTHU B MPO(ECCHOHATBHOMN AeATETbHOCTHY IO
Hanpasienuio noarotosku 03.04.03 «Paxnodusnukay HanpaBieHHOCTH (TPOoQHIT0) DIeKTPOHHBIE U HHPOPMAIMOHHEIE
ycrpoiictBa pobotorexauueckux cucteM @I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1 ctp. 19 IlepBwiii ox3emmuslp KOIIUA Ne
SIBJISIETCS OMOIMOTpapHYECKOM. 2. Web of Science
3. Scopus
4. Biblioclub
37 HazoBute  eawHUIly  M3MEpEHUS 1. ITu
outpeiTa. 2. burle
3. To
4. Kwm/c
38 HazoBute  eawHUIly  M3MEpeHUs 1. bur/c
4aCTOTHI JUCKPETHU3AIIHH. 2. Kybur
3. baiit
4. T
39 Beibepure  I1O, xotopoe  He 1. Maple
OTHOCUTCS K CBOOOIHBIM CHCTEMAaM 2. Maxima
KOMITbIOTEPHOM anreopsl 3. SymPy
4. Sage
40 Crioco6 mpencraBieHus 0ObEKTOB U 1. PacrpoBas rpaduka
U300paXeHUd B KOMIIBIOTEPHOU 2. BekrtopHas rpaduxa
rpaduke, B KOTOPOM H300pakeHHE 3. Hudorpaduxa
KOJIUpYyeTCs c IIOMOILIBIO 4. Maremarn4deckasi MOJEIb
MaTeMaTH4eCKOro OIUCAHUS
3JIeMEHTaPHBIX reOMETPUICCKHUX
0OBEKTOB.

4. TIOPSIIOK ITPOBEJEHMSI M KPUTEPUN OLEHNBAHUSI
IMPOMEXYTOYHOU ATTECTAIIUU

4.1. Tlopsinok nMpoBedeHHs MPOMEKYTOYHOH ATTeCTAIUN

[TpomesxyTouHast aTTeCTaIMsl COCTOUT B HAUMCIICHUU PEHTHUHTOBBIX OAJIJIOB
KOKJIOMY CTYACHTY 3a TOCEIIEHNWE JICKIIMOHHBIX 3aHSTUH, BBICTYIUICHUS C
JOKJIaJlaMi B paMKax JIaDOpaTOpPHOTO 3aHATUS W OTYETHl O JAOOPATOPHBIX
paborax.

4.2. Kpurepuu oueHMBaHHUS NMPOMEKYTOYHOI aTTeCTAIIMU 10 BUAAM
OIIEHOYHBIX CPEICTB.

JlaGoparopHble pabOThl OLIEHUBAIOTCS CIAEAYIOIIMM 00pa3oM.

1) Otuer o BbIMoMHEHUHU JabopaTopHbix padoT Ne 1 u 2: 0-10 GannoB 3a
KaXIyt0 J1a00opaTopHyIO B 3aBUCUMOCTH OT TOTO, CJJaH OTYET K YCTAaHOBJICHHOMY
cpoky unu HeT. Cpok chadu oTdera: 8§ HeHeNlsl TEOPETUYECKOro OOydyeHHs B
ceMecTpe.

* 10 6anyoB — OTYET ClIaH K YCTaHOBJIEHHOMY CPOKY;

* 8 6aJI0B — OTYET C/IaH MOCJIe YCTaHOBJIEHHOTO CPOKa;
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MHMNHOBPHAYKU POCCUN
DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTebHOE
@y yUYpexICHHUE BHICLIETO 00pa3oBaHuUs
«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)
Ouznueckuit hakymbTeT
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DoHJ OLIEHOYHBIX CPEACTB 10 AUCHUIIINHE «KOMITbIOTEpHBIE TEXHONOTHU B MPO(ECCHOHATBHOMN AeATETbHOCTHY IO
Hanpasienuio noarotosku 03.04.03 «Paxnodusnukay HanpaBieHHOCTH (TPOoQHIT0) DIeKTPOHHBIE U HHPOPMAIMOHHEIE
ycrpoiictBa pobotorexauueckux cucteM @I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1 ctp. 20 IlepBslii 3x3eMILIAP KOITHA Ne

* 0 6a/mIoB — OTUET HE CIaH.

2) Otyer 0 BBINONHEHUHU JlaboparopHOoil padotel No 3: 0-5 OamioB 3a
KOKIYI0 JTJAOOpaTOPHYIO B 3aBUCHMOCTH OT TOTO, C/IaH OTUYET K YCTAaHOBICHHOMY
cpoky unu HeT. Cpok chadM oTdera: 8§ Henensl TEOPETUYECKOro OOydeHHs B
cemecTpe.

* 5 0aJIOB — OTYET CJIaH K YCTAaHOBIICHHOMY CPOKY;

* 3 6aiia — OTYET CJIaH MOCJIe YCTaHOBJICHHOTO CPOKa;

* 0 6aJJIOB — OTYET HE CHaH.

3) Oryer o BbINONHEHUH jaboparopHoit padoTel Ne 4: 0-15 GamioB 3a
KaXXyI0 TJAOOpaTOPHYIO B 3aBUCHMOCTHU OT TOTO, CJIaH OTYET K YCTAaHOBICHHOMY
cpoky win HeT. Cpok ciauu oTdeTa: 8 HeAens TeOpPEeTHYeCKOro OOydeHHUs B
CEMECTpE.

* 15 0anIoB — OTUET CAAH K YCTAHOBJIEHHOMY CPOKY;

* 12 GamIoB — OTUYET CAAH MOCIIE YCTAHOBIEHHOTO CPOKA;

* 0 0ayJIOB — OTYET HE CHaH.

4) Otuer 0 BBIMOJIHEHWH J1abopaTtopHoit padorel Ne 5: 0-30 GamtoB B
3aBUCUMOCTH OT TOTO, C/IaH OTYET K YCTAHOBJICHHOMY CpoKy wmiu HeT. Cpok
C/Ia4M OTYETa: TIOCIETHSIA HEJENsl TEOPETUUECKOro 00yUeHUs B CEMECTPE.

* 30 6amI0B — OTYET CAAH K YCTAHOBJICHHOMY CPOKY;

* 25 0anIoB — OTUYET CAAH MOCIIE YCTAHOBIEHHOTO CPOKa;

* 0 6aJIOB — OTYET HE CHaH.

Otuer o mabopatopHbix paborax Ne 1-4 mompaszymeBaeT JAEMOHCTPAIIUIO
MPETOoIaBaTeNIi0 KOPPEKTHO paboTaIeld MNporpaMMbl, KOTOPYIO TpeOyeTcs
HamucaTh B paMKax Kaxzaod wu3 JjadopatopHbeix pador. Ilo pesynbraTam
naboparopHoii pabotel Ne 5 mpenocTaBisieTcs TUCbMEHHBIN oT4eT. [lnan oTtuera
o JlaboparopHoii padote Ne 5:

1) Brenenue. Kparkoe onucanue padoThl.

2) lloctaHoBka 3agauu: (Qu3nyeckass MOJeJdb, OCHOBHBIE YpaBHEHHS,
HayaJdbHBIC YCIOBUS, TEOMETPUS M CHMMETPHUS 3a/Jadd, BBIOOD CHCTEMBI
KOOPJMHAT, BUJl YPAaBHEHHUI B COOTBETCTBYIOIINX KOOPAMHATAX.

3) Meton pacuera: pacueTHas CETKa, OOO3HAYCHHUS IS CETOYHBIX
BEJIMYMH, OIMHUCAaHUE MOAyJaell Hu3 OUOIMOTEKH SCipy, HCIOJb30BAaHHBIX IS
peleHusi, B YaCTHOCTH, YUCIEHHOTO METO/la PEIICHUs] YpaBHEHUH.

4) IlporpammHas peaju3alusi: OCHOBHbIE NEPEMEHHBIE, MPOLEAYPH,
00BEKTHI; popMaT BBOJIAa ¥ BEIBO/IA IAHHBIX.

5) Pesynbrarel pacueroB. OmnucaHue pe3ysibTaToB. AHAIU3 pEeLIECHUs
NOCTaBIIeHHOW 3aaun. CpaBHEHHUE C aHAJTUTHYECKUM PEIICHUEM.
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6) 3axmouenue. Kparkoe onvcanue npojaenanHol padoThl. BeIBOABI.
7) COHCOK JINTEepaTyphl.

BricTymiieHnsT Ha CEMHHAPCKUX 3aHATHSIX OICHUBAIOTCS CIEAYIOIIAM
o0Opazom.

1) BeicTymiienne ¢ JgokiajgoM Ha 3agaHHyro Temy. 0-15 OGamioB B
3aBUCUMOCTH OT TOTO, CIENaH JOKJIaJ K YCTAHOBJIEHHOMY CpOKy Wiu HeT. Cpok
BBICTYIIJICHUSI C JIOKJIAQJIOM: TIOCJEIHSAS HENEIsl TEOPETUYECKOro OOy4YeHHS B

cemecTpe.
* 15 OamnoB — Jokiaa cieinaH K YCTaHOBJIEHHOMY CPOKY, HMeEeTcCs
Mpe3eHTAallUsI, CTYJICHT YBEPEHHO OTBEYAET HA BOIIPOCHI MPETOaBaTes;
* 12 GamioB — JOKJIaa CJeJaH K YCTAaHOBJICHHOMY CpOKY, HMEETCs

Mpe3eHTAlUsI, CTYJICHT 3aTPyIHICTCSl OTBEYATh HA BOMPOCHI MPENoaaBaTes;

* O GamioB — JOKJAJ CHEJaH MOCJ€ YCTaHOBJIEHHOTO CpPOKa, HUMEETCS
Mpe3eHTAallUsl, CTYJICHT OTBEYAET Ha BOIIPOCHI MPETNOaBaTEIs;

* 6 0a/UIOB — JOKJAJ CHeJaH MOCJ€ YCTaHOBJIEHHOTO CpPOKa, HUMEETCS
Mpe3eHTAallUsI, CTYJICHT 3aTPYIHICTCSI OTBEYATh HA BOMPOCHI MPENoaaBaTes;

* (0 6ayTOB — IOKJIAA HE CJSTIaH.

5) BeicTymiieHne ¢ KOPOTKHM JOKJIaJOM-HOBOCTBIO Ha JIIOOYIO M3 TEM
TUCIMIUIMHBL: 5 0amioB. CpoK BBICTYIUICHUS C JOKJIAIOM: IOCICTHSS HEISs
TEOPETUUCCKOTO OOYUCHHUS B CEMECTPE

6) KoHcriekT nekuuii u 10kiaaaoB cryaeHToB: 0-10 6ainoB B 3aBUCUMOCTH
oT 00beMa KOHCITCKTA.

* 10 6annoB — mmeeTcs koHceKT 100% nexmuii;

* 8 0amnoB — mmeeTcs KoHCHeKT 80% JIeKIuii;

* 0 OayIoB — UMeeTcs KOHCIIEKT MeHee 80% IeKIui.

4.3. Pe3yabTrarsl  NPOMEXKYTOUHOW  aTTecTalui W YPOBHHU
cpopMHUPOBAHHOCTH KOMIIETEHIIM I

[Tpu moxBeACHNN UTOTOB YUUTBHIBAIOTCS PE3YJbTAThl TEKYIIEH aTTeCTaIlUH.
[TonyueHHbIE 3a TEKYIIYIO aTTeCTAlMi0 Oaibl CYMMHUPYIOTCS C Oajuiamu,
MOJYYEHHBIMHU 33 KayKIBIN 3Tall IPU IPOXOKICHUH TPOMEKYTOUHON aTTECTAIUH.
Kpurepun olieHUBaHMs SK3aMeHa!

0-49 GannoB — «HEYIOBIETBOPUTENBHOY (2),

50-69 0amioB — «ymoBieTBOpUTEILHOY (3),

70-90 6amtoB — «xoporioy (4),

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

© ®I'bOY BO «Uenl V»




MHMNHOBPHAYKU POCCUN
DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTebHOE
@y yUYpexICHHUE BHICLIETO 00pa3oBaHuUs
«HensOunckuii rocynapcrsenHblil yausepcute (PI'BOY BO «Henl V)
Ouznueckuit hakymbTeT
Kadenpa obuieit u TeopeTrdeckoi pu3nku

DoHJ OLIEHOYHBIX CPEACTB 10 AUCHUIIINHE «KOMITbIOTEpHBIE TEXHONOTHU B MPO(ECCHOHATBHOMN AeATETbHOCTHY IO
Hanpasienuio noarotosku 03.04.03 «Paxnodusnukay HanpaBieHHOCTH (TPOoQHIT0) DIeKTPOHHBIE U HHPOPMAIMOHHEIE
ycrpoiictBa pobotorexauueckux cucteM @I'BOY BO «Yenl'Y»

Bepcus noxymenra - 1 cTp. 22 IlepBslii 3x3eMILIAP KOITHA Ne

CryneHTsl, HaOpaBIIME IO TIOKa3aTelIsIM TeKymiew arrectaruu 41-74
Oamna, oOs3aHBI CcAaBaTh JK3aMEH. ODK3aMEHAIlMOHHBIA OWJIET COACPXKHUT JBa
TEOPETHYECKUX BOIPOCA M3 CIUCKA TEM CEMHHAPCKUX 3aHATHH. 3a OTBET IO
AK3aMEHAITMOHHOMY OWJIETY CTyACHT mojiydaeT fo0 25 6amioB. toroas oreHka
BBICTaBJISIETCS 10 HAaOpaHHOU 00IIell cymMmMe 0aioB 3a TEKYIIYIO aTTeCTaluio U
9K3aMeH. 3a OTBET Ha SK3aMEHALMOHHBIM OWJIET CTYIEHT Moyiydaer 25 0aiios,
€CJIM OH JIEMOHCTPUPYET OTIUYHOE 3HAHUE MaTepurasa Kak JIEKIIMOHHBIX 3aHSTUH,
TaK U T€M, BBIHOCUMBIX Ha CAMOCTOSITENIbHOE 00y4eHHEe, OTBETUII Ha 00a BOIIpoca
ounera. CryneHT nosnydaer 20 OayjioB, €cCliM OH TBEPAO 3HAET Y4YEOHO-
IpOrpaMMHBIM Marepual, oTBe4aeT Ha 00a BONpPOCA, HO OTBETHI HE SIBISAIOTCS
MOJIHBIMU. 3a OTBET HA HK3aMEHE Hayucisercs 15 OaioB, eciud CTYICHT
OTBEYAET TOJBKO Ha OJIUH BOIPOC.

OcoOeHHOCTH  MPOBEACHUU MPOLEAYpPbl  OIEHUBAaHUS  PE3YJbTaTOB
OOy4YeHHs] WHBAJIUIOB W JIMI[ C OTPAHWMYECHHBIMH BO3MOXKHOCTSIMH 37I0POBBS
0003Ha4YeHbI B paboyeil mporpaMMe JUCHUILINHBI (MOTYIIS).

YpoBHU c(HhOPMHUPOBAHHOCTH KOMIIETEHIIUH ONPEAEIAETCS CIEAYIOLUM

obpazom:
1. BbIcokuii ypoBeHb CPOPMUPOBAHHOCTH KOMIIETEHIIUN COOTBETCTBYET
OLICHKE OTJIMYHO M MpenoaraeT opMUpOBAHNE KOMIIETEHIIMI Ha BbI-
COKOM YPOBHE:
® 3HaHHE NPUHUUIIOB PAOOTHI U MEPCHIEKTUB PA3BUTHUS COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHA, BO3MOXHOCTEH OMOIMOTEK S3bIKa IIPO-
rpamMmMmupoBanus Python uist mpoBeneHust HAyYHBIX PacyeToB U 00-
pabOTKHU JaHHBIX,

® yMEHHE MHUCATh MPOrPaMMBbI JHOO0H CIOKHOCTH Ha A3bIKE IPOrpaM-
MupoBaHus Python nist mpoBeneHHst HAyYHBIX Pacue€TOB U JJI aHa-
JM3a TaHHBIX, CO31aBATh CIIO’KHBIE HAYYHBIE TEKCTHI C IOMOUIBIO CH-
CTEMBI KOMIIBIOTEPHOU BEPCTKU TeX;

® YBEpPEHHOE BJIaJICHUE HABBIKAMY HAITMCAHUS POTrPaMM Ha SA3bIKE
nporpammupoBanus Python g nmpoBeeHust HAyYHBIX pacueToB U
JUISl aHAJIA3a TaHHBIX, TOJATOTOBKH HAYYHBIX TEKCTOB C IOMOIIBIO
CHUCTEMBI KOMITBIOTEpHOU BEPCTKU TeX.

2. CpenHuii ypoBeHb COOTBETCTBYET OLICHKE XOPOLIO U MPEAronaaraet
(opMupoOBaHUE KOMIETCHLIUN HA CPEAHEM YPOBHE:!
® 3HAHHNE OCHOBHBIX MPUHIUIIOB PaOOTHI U IEPCIIEKTUB Pa3BUTHUS CO-

BPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH, BO3MOXXHOCTEN OMOIHO-
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TEK sA3bIKa MporpaMMupoBanus Python st mpoBeneHus: HayYHBIX
pacdeToB U 00pabOTKH TaHHBIX;

® yMEHHE MHUCATh IPOTPaMMBbI Ha SI3bIKE MporpammupoBanus Python
JUISI IPOBEACHUS HAy4YHBIX PAcyeTOB U JUIsl AHAJIA3A TaHHBIX, CO3/a-
BaTh HAyYHBIE TEKCTHI C TIOMOIIBIO CUCTEMBI KOMIIBIOTEPHOU BEPCT-
ku TeX;

® BJIQJICHHE HABBIKAMH HAIMCAHUS IPOIPAMM Ha S3bIKE IPOrPAMMHMU-
poBanus Python niist mpoBeieHrs HayYHBIX PacUu€TOB U JJIS aHAJIU3a
JAHHBIX, TOATOTOBKY HAYYHBIX TEKCTOB C IIOMOIIBIO CUCTEMBI KOM-
NBIOTEPHOU BepCcTKH TeX.

3. ba3oBblii ypOBEeHb COOTBETCTBYET OLICHKE YAOBICTBOPUTEIBHO U MPE/-
noJyiaraeT (POpMHUPOBAHUE KOMIIETEHIIUI HA HAYaJIbHOM YPOBHE

e 3HaHUE [IOHATUWHOIO aNmapara COBPEMEHHBIX KOMIIBIOTEPHBIX TEX-
HOJIOTHUH, 6a30BBIX BO3MOXKHOCTEN OMOIHNOTEK SI3bIKA POTPaMMUPO-
BaHus Python niis mpoBeaeHust HaydHBIX pacueToB U 00PabOTKU
JAHHBIX;

e yMEHHE NHCATh NPOCTEUIINE IPOTrPAMMBI Ha SI3BIKE IPOTPAMMHUPO-
BaHus Python st npoBeneHust HaydHbIX pacyeToOB M JIJISl aHAIM3a
JTAHHBIX, CO3/1aBaTh HEOOJIbIINE HAYYHBIE TEKCTHI C IOMOILBIO CH-
CTEMBI KOMIIBIOTEPHOU BEPCTKU TeX;

® HEA0CTAaTOYHOE BIIaJICHUE HABBIKAMM HAIIMCAHUS IPOrPAMM Ha SA3bI-
Ke nporpammupoBanus Python aiis npoBeaeHust HayqHbIX pacueToB
Y JUIs aHAJIM3a JaHHBIX, IOATOTOBKU HAYYHBIX TEKCTOB C IIOMOILBIO
CHUCTEMBI KOMITBIOTEpHOU BEPCTKU TeX.

4. Hwu3zkuil ypoBeHb COOTBETCTBYET OLIEHKE HEYIOBIETBOPUTEILHO

® OTCYTCTBHE 3HAaHWU MOHATUINHOTO anmnapara COBPEMEHHBIX KOMIIbIO-
TEPHBIX TEXHOJIOTUH, BO3MOXKHOCTEN OMOIMOTEK SI3bIKa IPOrPaMMH-
poBanus Python asis mpoBeneHns HAyYHBIX pacueToB U 00paObOTKU
JAHHBIX;

® OTCYTCTBME YMEHHUs IIUCATh IIPOTPaMMBbI HA SI3bIKE IPOTPaMMHUPOBA-
Hus Python s nmpoBezieHust HayYHBIX pacdyeToB U JIsl aHATN3a TaH-
HBIX, CO3/1aBaTh CJIOXHBIE HAYYHBIE TEKCTHI C IOMOILBIO CUCTEMBI
KOMITBIOTEpHOU BepCTKU TeX;

® OTCYTCTBHE HABBIKOB HAIIMCAHMS IIPOTPaMM HA SI3bIKE MPOTPaMMHU-
poBanus Python niist mpoBeieHrs HayYHbIX PACU€TOB U JJIsI aHAJIU3a
JNAHHBIX, IOArOTOBKH HAYYHBIX TEKCTOB C IOMOUIBIO CUCTEMBI KOM-
NbIOTEpHON BepcTKH TeX.
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®DoH/1 OLIEHOYHBIX CPEACTB JUCHUILIMHBI (MOAYJIfA) 0100PEH M PEKOMEH/0BAH:
[IpopexTop no yuebHoit paboTte yTBepxkIeHo 27.02.26 A.A. CanamaToB

Y4enbiM coBeTOM (puzndeckoro pakynbTeTa

[Tporokon 3acenanus Ne 04 ot 05.02.2026

[Ipencenarens YueHoro coBera

¢dbu3uyeckoro axkynpTeTa COrJIaCOBaHO M.A. 3arpebuHn
3acenanmnem kadenpnl o01Ield U TeopeTHYECKON GU3NKHU

ITporokon 3acenanus Ne 06 ot 05.02.2026

3aBeayronuii kadeapoi COTJIaCOBaHO A.E. Maiiep

ABTOp (COCTaBUTEB) C.A. XaiibpaxmaHOB

CtpykTypa GoHI0B OLIEHOUYHBIX CPEACTB COOTBeTCTBYeT NMpuKa3y pekropa ®I'bOY BO «Yeal ' V»
ot 27 cenTsa0ps 2022 Ne573-1

© ®I'bOY BO «Uenl V»



