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1. Heap, 3a1a4M U IVIAHUPYEMbIe Pe3yJIbTAThI 00Y4YeHHUs 110 JUCHUIIMHE
(Lenv u 3a0auu oceoenus oucyuniunsl, coomgemcemeayrouue yenu OIT)

Ileapro  ocBoeHumss  aucHMIUIMHBEL  «IIporpaMMmHOe  oOecneyeHHe U
IpPOrpaMMHUPOBAaHKE B NPOGECCUOHATBHON AEITEILHOCTUY» ABIAETCA (POPMUPOBAHUE
IU(POBBIX HABBIKOB M YMEHHMI, a MMEHHO: pELIEHUE 3a1ad NpodhecCHOHATBHOU
JESTENFHOCTH C TMOMOIIBIO sI3bIKa MporpaMmmupoBanus Python, mporpamMmMupoBanue
MukpokoHTposiepoB (PLC) s ympaBiieHMS TEXHOJOTMUYECKHMHM CXEMaMH U
TEIJIOTEXHUYECKUMH YCTaHOBKaMH, MHXeHepHoe npoektupoBanue B CAE- u CAD-
CHUCTEMAXx B YHEPIeTUKE KUIUIIHO-KOMMYHAJIbHOTO XO3SICTBA.

3ajadyaMy JUCUUIUIMHBI SABIISIFOTCS:

1. [lony4yeHue HAaBBIKOB PELIEHUS HAYYHO-TEXHUYECKHUX 3a/1a4y TEIUIOBOW U SAEPHOU
JHEPreTHKHU C MOMOIIBIO SI3bIKa TporpaMMupoBanus Python.

2. 3HAKOMCTBO C BHEUIHMMHU MOJAYJISIMH cpenbl Python, Bkimtouas HHXKEHEPHYIO
oubnuorexy |APWS97, nonyueHne HaBbIKOB pabOThI C HUMHU.

3. [lonyyeHue HaBBIKOB TecTUpOBaHUs ToToBOro |T-pemenus
dpeiimBopkax cpezst Python.

4. TlonyuyeHue HaBBIKOB MPOTPAMMHUPOBAHUSL MPOTrPAMMHUPYEMBIX KOHTPOJUIEPOB
(IJIK) ¢ mpumeHeHHeM s3bIKOB cTanaapta MOK 61131-3.

5. HW3yueHue TOpPUHIMIOB NPOECKTHUPOBAHUS U  HMHKEHEPHO-(PU3UYECKOIrO
MOJICIMPOBAHUSI TEXHOJOTHYECKHX TMPOIECCOB M 00OpPYIOBaHUS OOBEKTOB B
HHEPreTUKE KUIUITHO-KOMMYHAJIbHOTO XO35ICTBA.

6. IlonyuyeHue MpakTUUYECKUX HABBIKOB CO3/aHUS LU(POBBIX MOJENEH U pEIIeHUs
MH)XCHEPHBIX U HAyYHO-TEXHUUYECKUX 3aJ1a4 B 00JJACTH TEXHOJIOTMYECKUX MPOIIECCOB
U 000pyIOBaHUS B DHEPIE€TUKE KUINIHO-KOMMYHAJIBHOTO XO3SHCTBA C MOMOILBIO
IPOrpaMMHO-TEXHUUYECKUX KOMILJIEKCOB, M IPOTPaMMHOIO OOECHEYEHHUs CHCTEM
aBTOMATU3UPOBAHHOTO TMpoekTupoBaHusi W wmojaenupoBanus (B CAE- u CAD-
CHCTEMAX).

B TCECTOBBLIX

KoMnereHnu U nHAMKaTophl, (GOpMUpPYEMBIE Y 00YHaIOLIUXCS:

Ko 1 HanMmeHoBaHNE KOMIIETEHIINN

Kon n HammeHOBaHME WHIUKATOPA

OIIK-1 Cnocoben mnonumMath npuHoumnsl | OIIK-1.2  Brpageer  HaBbIKaMM — TPUMEHEHHS
paboThl COBpEMEHHBIX HMH(OPMAIMOHHBIX | UPPOBBIX  TEXHOJNOTHHA JUIsI  pElICHUS  3aaad
TEXHOJOTHA W HWCIONB30BaTh WX JUIS | MPO(EeCCHOHANBbHON  OEATENPHOCTH C  YYETOM
peeHus 3a1a4 npodecCHOHANIBHON | OCHOBHBIX TpeOOBaHMiA WHPOPMALTUOHHON
JeSITeTbHOCTH Oe3omacHOCTH

OIIK-3 Cnocoben MIPUMEHSTh

COOTBETCTBYIOIIUH ¢usuko- | OIIK-3.5 CrnocoOeH TUpUMEHSTh METOABI aHaN3a,

MaTeMaTUYCCKHUI armapar, METOJbl aHaJIn3a
u  MOACIHNPOBaHUA, TEOPETUYCCKOIO H
OKCIICPUMEHTAJIBHOTO HMCCICA0OBAHUA IIpH

MOJICTTUPOBAHHUS, TEOPETUYECKOTO u
IKCMEPUMEHTAILHOTO HCCIIEIOBAHUS TIPU PEIICHUN
mpodeCCHOHANBHBIX 3314

pelICHUA HpO(I)CCCI/IOHaJ'IbHBIX 3agaq

2. MecTo aucuuniuHbl B cTpykrype OIL

[IpenmecTByromue AMCHUIIUHBI (Moynn), npaktuku, HUP, ap. MaremaTuka,
BBenenne B WHKEHEPHYIO  JCSATENbHOCTh, MHGMOpMAIIMOHHBIC TEXHOJOTHH,
AnTOopuTMHU3aN¥s ¥ mporpaMMupoBanne, OCHOBBI HHPOPMAIMOHHOHN 06€301MacHOCTH




[Tocnenyroume mucuumivabl (Moxynu), npaktuku, HUP, np. IloaroroBka k

POLICAYPE 3AIMUTHI U 3aIIMTA BBITYCKHOMN KBaJII/Id)I/IKaIII/IOHHOﬁ Da6OTI>I

3. CTpyKTYypa M cofepKaHue TN CHUILTHHBI

3.1. CTpykTypa AUCHUIIMHBI
Jlst ouHoM popMbl 00yUeHUSI

Bun yueOHOI paboThI Bcero | Bceero Cemectp(bl)

3E 4acoB 5 6 7 8
OBLIAS TPYJOEMKOCTb JJUCLUTIINHEI 12 | 432 1108 ] 108 | 108 |108
KOHTAKTHASI PABOTA* _ 232 | 43 | 38 | 43 | 31
AYJIUTOPHASI PABOTA 3,4 122 | 34 | 30 | 34 | 24
Jlexknuu 0,8 30 10 6 10 | 4
JlabopaTopHbIie pabOThI 2,6 92 24 | 24 | 24 | 20
CAMOCTOSITEJIbHASI PABOTA OBYUAIOLETOCSI 86 | 310 | 86 | 76 | 86 |62
[IpopaboTka yueOHOTO MaTepuania 86 | 310 | 86 | 76 | 86 | 62
[ToaroroBka K MpOMEKyTOYHOM aTTeCTaIluU 0 0 0 0 0 0
[TpoMexyTouHast aTTeCTals: 3 3 3 3




3.2. Conep:kaHue IMCHUIJIMHBI, CTPYKTYPHPOBaHHOE IO pa3aejamM M
BHaM 3aHATHI

Pazgensr Pacnpenenenue ®DopMbl 1 WNHpekchl "HANKATOPOB
IUCLUILINHBI S TPYJAOEMKOCTH BUJI bopMHpyeMBIX

§ 10 BUAaM y4eOHOH paboThI KOHTPOJISt KOMIICTCHIIUH

) e ; S

HEIRIEIE
Pazpen 1 20 2 4 14 TK1 OIIK-1.2
Paznen 2 20 2 4 14 TK2 OIIK-1.2
Paszgen 3 20 2 4 14 TK3 OIlK-1.2
Pasznen 4 20 2 4 14 TK4 OIIK-1.2
Paszgen 5 40 2 8 30 TK5 OIIK-1.2
3auer 0 0 OoOM1 OIIK-1.2
Hroro 3a 5 cemectp 120 10 24 86
Paznen 6 34 2 8 24 TK6 OTIK-1.2.B(2)
Paznen 7 34 2 8 24 TK7 OTIK-1.2.3(2), Y(2)
Paznen 8 38 2 8 28 TKS8 OIIK-1.2.3(2), Y(2)
Bauer 0 0 OM2 OIK-1.2.3(2), Y(2), B(2)
HToro 3a 6 cemecTp 106 6 24 76
Paznen 9 20 6 4 12 TK9 OIIK-3.5
Paznen 10 20 4 20 74 TK10 OIIK-3.5
3auer 0 0 OM3 OIIK-3.5
Hroro 3a 7 cemectp 120 10 24 86
Paszgen 11 18 2 8 24 TK11 OIIK-3.5
Pasznen 12 16 2 8 26 TK12 OIIK-3.5
Pasznen 13 18 0 4 12 TK13 OIIK-3.5
3auer 0 0 OM4 OIIK-3.5
HToro 3a 7 cemecTp 86 4 20 62
UTOI'o 432 30 92 310

3.3. Conep:xkanue TUCHUNIHHBI
Pasnen 1. 3nakoMcTBO co cpezoii pa3paborku Jupyter Notebook
Tema 1.1. Crangapt pazpabotku peps.
Tema 1.2. BBoj, BEIBOJT JaHHBIX.
Tema 1.3. YcioBHBIN oniepartop.
Paznen 2. Turbl qaHHBIX U peanm3anus MUKIOB B Python
Tema 2.1. Tunsl JaHHBIX.
Tema 2.2. Hukisr for u while.
Pasnen 3. Pabota co ctpokamu
Tema 3.1. CTpOKOBBII THIT TAHHBIX
Paznen 4. Pabota co cnickaMu, KOPTEKaMH U CIIOBapsIMU
Tema 4.1. Criucku
Tema 4.2. Koprexu
Tewma 4.3. CnoBapu
Paznen 5. ®ynkuuu. Pabota ¢ IAPWS-97
Tema 5.1. Jlekomnosunus kofa Ha GYHKIIUU
Tewma 5.2. Ilonkmrouenne u padbora ¢ 6udmuorexoit IAPWS-97
Paznen 6. OcHOBBI pabOTHI C MPOrPaMMUPYEMBIMUA KOHTPOJLJIEPAMHU
Tema 6.1. Haznauenue u npuHIUIN JEHCTBUS POTPAMMUPYEMBIX JOTHYECKUX




KOHTPOJIIIEPOB.

Tema 6.2. OcHoBbl HacTpoiiku [TJIK.

Paznen 7. IlporpammupoBanue I[IJIK B cucteme CoDeSyS Ha TEKCTOBBIX
a3bpikax ctanaapta MOK 61131-3.

Tema 7.1. A3bik ST

Tema 7.2. A3bik IL

Paznen 8. IlporpammupoBanue IIJIK B cucteme CoDeSys na rpaduueckux
s3bIKkax crangapta MOK 61131-3.

Tema 8.3. A3bik LD

Tema 8.4. A3pik FBD

Tewma 8.5. A3p1ik SFC

Paznen 9. [IpuHnumbl  TPOEKTHUPOBAHHWSI M WHXKEHEPHO-(PU3NIECKOTO
MOJICTUPOBAHUSI  TEXHOJIOTHYECKHX TIPOIECCOB W  O0OpyAOBaHHS OOBEKTOB
SHEPIreTUKH KUIUIHO-KOMMYHAJIBHOTO X03siicTBa B CAD-cucremax.

Tema 9.1. OcCHOBBI CHCTEM aBTOMAaTU3UPOBAHHOIO MPOCKTUPOBAHUS:
knaccudukanus, 3aaaun v Buasl CAIIP.

Tema 9.2. CneunanmmsupoBaHHble CAD-cucTEeMBbl: TPUMEpPHI, OMUCAHUE,
Ha3HAuY€HHE, BOBMOXHOCTH, IPOTPAMMHBIE KOMIIOHEHTHI.

Paznen 10. MonenupoBaHue TEIUIOTHIPABIMYECKUX MPOIIECCOB, OMpPEaeICHUE
napaMeTpoB U XapaKTEPUCTHUK TETUIOSHEPIeTUYECKUX YCTaHOBOK M cuctem B CAD-
cucremax.

Tema 10.1. Pemenue npukiagHbIX 3a1a4 TEIJIO3HEPTETUKN C UCIOJIb30BAaHUEM
coBpemeHHbIX CAD-cucrem.

Tema 10.2. CpoiicTBa 00bekTa MoaieIupoBanus. HacTpoiika pacueTHOM 3a1a4uu
B rpaduueckom untepdeiice CAD-cucrem.

Tema 10.3. Bepudukanus u Banuaanust Mojene 11k HHXEHEPHBIX PacueToB.

Pazpen 11. IlpuHIUMOBI MOAENIMPOBAHUSA IMPOILIECCOB TEIJIOOOMEHAa U
TEIIoNepeaur, MPOTEKAIOUX B 000pYA0BaHUE OOBEKTOB IHEPTETUKU KUIUIIIHO-
KOMMYHaJILHOTO X03SIICTBa B IPOrpaMMHOM KoMILIeKce «Jlorocy.

Tema 11.1. Ocobennoctu pacuera 3aaa4 teriooomena B [TK «Jlorocy.

Tema 11.2. OcobenHnoctu pacueta 3ajaa4 teronepeaaun B [1IK «Jlorocy.

Paznen 12. IlpuHOmnel MOAEIMpPOBaHUS HArpeBa M paclpeleNeHUs MO
TEeMIIepaTyp MO MOBEPXHOCTU MOJAEIUPYEMOro 00bEKTa MPOU3BOJIBHOMN TOMOJIOTHH B
IPOrpaMMHOM KoMIuiekce «Jlorocy.

Tema 12.1. Ocobennoctu pacuera sHeprosoienenus B [1K «Jlorocy.

Tema 12.2. OcobenHoctu pacueta 3aaa4 pacnpeaeneHus temia B [TK «JIorocy.

Tema 12.3. OcobeHHOCTH pacyeTa 3ajad TEUEHUs KUIKOCTEH W Ta30B B
kananax B [IK «Jlorocy.

Pazmen 13. Ilpunnmmsl pacdeTa TPOYHOCTHBIX W BHOPAIMOHHBIX
XapaKTePUCTUK KOHCTPYKIMOHHBIX 3JIEMEHTOB TEIIOAHEPIE€TUYECKUX YCTAaHOBOK U
CUCTEM B IIPOTrPaMMHOM KOMILIEKce «Jlorocy

Tema 13.1. OcoOeHHOCTH oOmpeeaeHrs MPOYHOCTHRIX XapakTepucTuk B 1K
«Jlorocy.

Tema 13.2. OcoOeHHOCTH Ompe/eseHrs] BUOPAIMOHHBIX XapakTepucTuk B I1K
«JIorocy.



3.4. TemaTuyecKui NJIAH NPAKTUYECKHUX 3aHATHIA
JlaHHbII BUA pabOThl HE IPEYCMOTPEH yUE€OHBIM IUIAHOM

3.5. TemaTuueckuni 1JiaH JadOpPaATOPHBIX padoT

Cemectp 5.

1. Tunsl TaHHBIX, YCIOBHBINA OMEPATOP

2. Monyie Math, [ukier

3. Ctpoku

4. Cniucku

5. OyHKUUU

6. IAPWS-97

Cemectp 6.

1. OcHoBbI pa3paboTku MpoekToB B cucteme CoDeSys.

2. OcuHoBsl HacTpoiiku [TJIK.

3. CocraBienue nporpaMmbl Ha si3bike ST.

4. CocraBieHue mporpaMmsl Ha si3bike |L.

5. CocraBnenue nporpaMmsbl Ha s3bike LD.

6. CocraBienue nporpaMmmsl Ha si3bike FBD.

Cemectp 7.

[IpumeHeHre TEIOTUIPABIUYECKUX OJIOKOB U neMeHToB unrepdeiica CAIIP
JUTSL BU3YAIM3alluid PACUeTHOM 3a/1auu (MOJIEIUPYEMOTO 00bEKTa)

Opranuzaiuss 1 HacTpoilka B3aMMOCBSI3€M MEXIY dJE€MEHTaMH U OJIOKamMu
pacyeTHOU CXEMbl 00bEKTa MOJIETIMPOBAHUS

Opranusanusi 1 HaCTpOKKa B3aUMOCBS3€l MEXIy ABYMs U 00Jiee pacueTHBIMU
3anayaMu. HacTpolKu KaHaJI0B CXEMBI M 3JIEMEHTOB «I paHUYHOE YCIOBUE»

Hacrtpolika nmapaMeTpoB pacyeTHOM CXEMBI B CBOMCTBAax pEIIATENS 3aJayu.
['enepanus pacyeTHOM 3a1a4n.

Coznanue ucronHseMoro ¢aina Juist 3aycka 3a/ladyl Ha pacueT B TEpMUHAE
(mpoBoHUKE) onepaniioHHON cuctemsl [1K

3amycK pacyeTHOM 3aa4y B peXUME OTIAJKU C IOMOIIBIO oTiaauuka ISD

Otnagka pacueTHbIX cXeM C mnomoulplo rpaduueckoit obonouku CAIIP.
3ajaHnre CBOMCTB MOJEIUPYEMOr0 OOBEKTa: TOJIOKEHHS 3aJIBHIKEK, BBICOTHBIX
OTMETOK, YaCTOThI BPAILIEHUSI HACOCOB U T.II.

Pa3paboTka anropuTMOB W KOMIBIOTEPHBIX MPOrpamMm (CKpPHUIITOB) ISt
yhOpaBieHUs pabOTON PEeryNupyIOmMX KIAMaHOB, PETyJIUPOBAHMS  TEIUIOBOM
MOIIHOCTH, TPUBHOCHUMON TEIIOOOMEHHBIMH ammapaTaMd B pacdyeTHON CcXeme
(mpoekTe).

AHanmu3  pe3yslbTaTOB  HMHXXEHEPHOI'O  pacuyera H  MOJACIHUPOBAHUSA
TEIJIOTUAPABIMYECKMX CXEM W 000pYyJOBaHUS OOBEKTOB SHEPreTHKU KUJIMILHO-
KOMMYHaJIbHOT'0O X03siicTBa ¢ ucnojb3oBanruem CAIIP.

Cemectp 8.

MopaenupoBaHue NpoOLECCOB TEILIONEPENAYN YEPE3 TOHKYIO CTEHKY 3aIaHHOTO
pasmepa Ipyu CTalMOHAPHBIX YCIOBUSAX.

MopenvpoBaHue TNPOLECCOB TEIJIOOOMEHA W3JIYYEHHUEM MEXAYy ABYMs
MOJCIUPYEMBbIMU  OOBEKTaMH MPOU3BOJIBHOM TOmojoruu (Ha mpumepe cdep



3aJJaHHOTO pa3Mepa U CBOMCTB).

MonenupoBanue HarpeBa W paclpeieNieHduss TMoJisi TeMIepaTryp Iio
MOBEPXHOCTH MOJICTIMPYEMOT0 OOBEKTa TMPOHM3BOJILHON TOMOJMOTUU (HAa TpUMepe
4eTBEPTU Cephl 3aJJaHHOTO pa3Mepa).

MopenvpoBaHue  HECTAllMOHAPHOTO  OOTEKaHUs OOBEKTOB  PA3IMYHON
TOTIOJIOTUH ITOTOKOM BSI3KOTO HEC)KMMAEMOTO HETEIUIOMPOBOIHOTO Ta3a.
MopenvpoBanue  TEYEHUS  KUAKOCTH  4Yepe3  APOCCeIbHYIO  IIaiioy,

YCTaHOBJICHHYIO B TPYOOIIPOBO/IC 3a/IaHHBIX Pa3MEPOB U CBOCTB.
Pacuer npoyHOCTH Harpy>KeHHOM OAJIKK 3aJaHHBIX Pa3MEPOB U CBOMCTB.
MopanbpHbIi aHaTU3 0aJTKKM MPOXU3BOJILHON TOTIOJOTHH U CBOMCTB.

3.6. Kypcosoii npoekT /kKypcoBasi padora
JlaunHbIA BUI pabOTHI HE MPEYCMOTPEH YUSOHBIM IIAHOM

4. OueHuBaHHe Pe3y/JIbTATOB 00y4YCHHUS

OrneHnBaHNe pe3ynbTaTOB OOYYEHHs IO JUCHUIUIMHE OCYIIECTBISAECTCS B
pamMKax TEKYIIero KOHTPOJS M MPOMEXKYTOYHOH aTTecTalld, MPOBOAMMBIX IIO
oaubHO-perTuHroBoi cucreme (bPC).

[Ikana oleHKH pe3yabTaTOB OOYUCHHS 110 TUCIUTIINHE:

YpoBeHb chOpMHPOBAHHOCTH
UH/IMKAaTOpa KOMIIETEHIMH
. . Hmxe .
Bricoknit Cpenuuit Huzkni
CpEIHETrO
3arasu-
Kon Kon pOBaHHBIC ot 85 10 100 | o1 70 mo 84 | oT 55 10 69 | oT 0 1O 54
KoMIIe- WHINKATOPa JIBTATHI
A p pesy [kana oueHUBaHUS
TEHIUW | KOMIICTCHLIUH o0y4eHus 1o
VCLUTUINHE HEYIOB-
S YIIOBIIET- YA
OTIIMYHO XOPOIIO JIeTBOPH-
BOPUTEIHHO
TEJBHO
3a4TE€HO HE 3aYTCHO
3HATh!
3HaeT 3Haet 3HaeT He 3naer
CHUHTAKCHUC CHUHTAKCUC | CHHTaKCHC | CHHTAKCHUC
Python, Python, Python, no | Python
CBOOOJHO npuberaer | HE
3HACT CUHTAKCHC MUIIET KOA | K 4yXoH | crmocobeH
Python (31) : A y
Ha HEM MIOMOIIH MUCaTh KOJ
npu
HalMCaHUN
Koza
OMK-1 | OMK-1.2 3Haer 3Haer 3Haer He s3maer
CHUHTAaKCHUC CHUHTaKCUC | CUHTAKCHC | CHHTaKCHUC
SI3BIKOB A3BIKOB SI3BIKOB SI3BIKOB
CTaHIapTa CTaHIapTa | cTaHzapra | CTaHIapTa
3Haet cuHTakcuc | MOK MO3K M3K M3K
SI3BIKOB 61131-3, 61131-3, 61131-3, 61131-3
crangapta MOK | cBoOo1HO npuberaer | HO HE
61131-3 (32) MUIIET KOA | K 4yXoH | crmocobeH
Ha HUX MOMOIIH MUCaTh KOJ
npu
HalMCaHUN
Koza




YMETb:

YmMmeer YmMmeer Hyxnaetcs | He ymeer | He ymeer
paspabartbiBaTh pa3pabaTeiB | B MOMOIIM | pa3pabaTbiB | pa3padatrsl
MPOTPaMMHBII aTh npu aTh, HO | BaTh u
KOJI JUIs | IPOTpaMMH | pa3paboTKe | crocoOeH YHUTaTh
pemieHus 3ajad | bIif KOJA JJIsl | IPOTPaMMH | YUTATh porpaMm
npoQeCcCHOHANb | peIleHHS oro KoJia MPOTrpaMMH | HBIH KO
HOM 3a1a4y BIil KOJZI
JIeSITeTbHOCTH
4]
YmMmeer YmMmeer He ymeer | He ymeer
paspabatbl | pa3pabatsl | pa3pabatsl | pa3padar
BaTh BaTh BaTh, HO | BIBaTb W
Ymeer
MPOrPaMMH | IPOTPaMM | CIIOCOOCH | YUTATh
pa3pabaThiBaTh 9 .
. | BIA KOO JUUTA | HBIM  KOJ[ | YATATh MpOorpaMm
MIPOTPAMMHBIN .
xon mwm TUIK IUIK, we | mua IUIK, | mporpaMm | HBIA KO
nomyckaeTr | momyckaeT | Held - kox | ans [TJIK
(¥2)
OImuO0K Heckoabko | st [TIJIK
HErpyObIX
OmMO0K
BJIAJICTh:
Bnaneer Braneer Bnaneer He
HaBBIKAMHU HABBIKAMH | HaBBIKAMH | BJajeeT
paboTel  co | paboTeI €O | pabOTBI CO | HAaBBEIKAMH
CTOPOHHHUMH | CTOPOHHUM | CTOPOHHHUM | pabOTBI CO
OMOIMOTeKa | | u CTOPOHHH
MH, aKTHBHO | OMOIMOTEK | OMOIHMOTEK | MM
MIPUMEHSAET | amu, amu, OuOINOTEK
Bnaneer
1704 JUIsl | MHOT/IA MPUMEHSIET | aMu
HaBBIKAMHU
peleHus NPUMEHSIET | UX JUTSt
paboTHI co
3a1a4 u | uX JUIS | pelieHust
CTOPOHHUMH
TECTHPOBAH | PEHICHUS 3a1ad WK
OoubIMoTeKaMU - xoma: | 3anaq u | s
Python (B1) ’
crocoOeH TECTUPOBAH | TECTUPOBAH
CaMoCTOsITe | WSl KOja U KoJa
JIEHO
HAXOIUTh WU
OCBanBaTh
HOBEIC
OMOIMOTEKH
Crnocoben | Cnocoben | Jlemonctp | He moxer
HACTPOUTh | HACTPOUTH | UPYET MPOJIEMOH
ces3b [JIK | cBsi3b MHHUMAJIb | CTPUpPOBaA
c TJIK C | HBIU Th
Briaxeer KOMITHIOTEP | KOMIIBIOTE | HaOOp 0a30BbIC
oM JUISL | pOM IS | HABBIKOB HaBbIKU
HaBbIKaMHU 3arpy3Ku 3arpy3kd | HACTPOMKH | HACTPOUK
HaCTPOUKHU Py Py P P
TJIK (B2) MporpaMm | IpOrpaMM | CBA3HU A  CBA3U
bl B ITJIK s B IJIK, | ITJIK c | IUIK c
JIOIYCKAET | KOMITBIOTE | KOMIBIOT
HECKOJIBKO | pOM epoM
HErpyObIX
(01115 (03
3HATB:
3HaeT TpPUHOMILI | 3HAET 3Haer ITnoxo 3naer | He  3maer
OIIK-3 OIIK-3.5 u MOAXO/bI | MPUHIUIBI U | MPUHIMIIBL U | IPUHIMOBL U | TPUHIIUATIBI
CO3JaHus HOIXOIBI MOIXObI HOIXOIbI M TOIXOJBI
III/I(i)pOBI)IX CO31aHus CO31aHuA CO31aHus CO31aHus




MoIenei U POBBIX U POBBIX U POBBIX U POBBIX
TEXHOJIOTHYECKUX | MOAeiei MoJjenen Mojenen Mojenen
MPOIIECCOB U | TEXHOJNOTHYE | TEXHOJOTHY | TEXHOJOTWY | TEXHOJOTHY
obopynoBaHus CKHUX €CKHX €CKHX €CKHX
00BEKTOB MIPOIIECCOB M | MPOIIECCOB M | MPOIECCOB U | HMPOIECCOB
TEIJIOPHEPTeTUKH | 00OpynoBaHH | obopynoBaH | oOOpynoBaH | M
C WCIIONB30BaHHE | I  OOBEKTOB | M OOBEKTOB | Ul OOBEKTOB | 0OOpyIOBaH
CAE- u CAD- | TerosHepreT | TEIUIO3HEPre | TEIUIOdHepre | us
cucrem (31) UKHU C | THKH C | THKH Cc | 0OBEKTOB
WCTIONB30BaH | WUCIONB30BA | MCHOJB30Ba | TEIUIODHEPT
ne CAE- wu | aue CAE- u | aue CAE- u | etuku ¢
CAD-cuctem, | CAD- CAD- HCIIOIb30Ba
Ipu  OTBeTe | cucteM, mpH | cucteM, npu | HUe CAE- u
HE JIOIyCKAaeT | OTBETE OTBETE CAD-
O1KO0K JIOIycKaeT JIONyCKaeT cucTeM
HECKOJIBKO MHOECTBO
HerpyObIX HETPYOBIX
OLHOOK omHO0K
3Haer 3Haer ITnoxo 3naer | He  3Haer
MeTonoJIoTHI0 | Meroposiorn | Merononorn | Merononor
NIPOEKTUPOBA | IO 10 uto
HUS U | IPOCKTUPOB | MPOEKTHPOB | MPOEKTHPOB
MOJICTIMPOBAH | aHUs U | aHHA U | aHHA "
3Haer WSl TIPOIIECCOB | MOJICJIUPOBA | MOJENIMPOBA | MOJEIHPOB
METOAOJIOTHIO u HUSI HUS aHus
IOPOEKTUPOBAHMA U | 000pYyJOBaHH | MPOLIECCOB M | HPOLECCOB M | MPOLECCOB
MOJIENIUPOBAHUS s 00beKToB | 00opynoBaH | obOpydoBaH | M
MPOLIECCOB U | TEIJIODHEPTeT | ust 0OOBEKTOB | Ul OOBEKTOB | 00OpYyIOBaH
00opynoBaHus vk B CAE- u | TemiosHepre | TemiosHepre | s
00BEKTOB CAD- THUKH B | Tuku B CAE- | 00beKkTOB
TEINIOOHEPTETUKN | CHCTEMaX, CAE- u|u CAD- | remnosHepr
B CAE- u CAD- | mpu otBere | CAD- CHUCTEMaX, ©THKHU B
cucremax (32) HE JOMYyCKaeT | CHCTeMax, npu  ortBete | CAE- "
omuboK IpH OTBETE | JOIyCKaeT CAD-
JIOITyCKaeT MHOXECTBO | CHCTEMax
HECKOJIBKO HEeTpyOBIX
HerpyOBIX OImmuO0K
OIHOOK
YMETh:
Ymeer Ywmeer ITmoxo He ywmeer
IIPOBOAUTD MPOBOAUTH yMeeT IIPOBOAUTD
WH)KEHEPHO- | WH)KEHEpHO- | MPOBOJIUTH HWH)XEHEPHO
¢dusnyeckne ¢usnyeckue | MHXEHEpHO- | -
pacdeTsl U | pacuetel U | pusmueckue | pusmUEcKue
YMECT TpOBOHTS MOJICTIMPOBaH | MOJIEJIMPOBA | pacyeTsl W | pacyeTsl U
WH)XEHEPHO-
ue HHE MOJICTIMPOBA | MOJEIHPOB
(usmaccine TEIUIODHEPreT | TEIUIOIHEpre | HUe aHue
pacueTsl u
HMYECKUX THUYECKHX TEIJIOdHEPre | TEIIOdHepT
MOJIETTMPOBaHNE
TemosHepreTagec | YCTAHOBOK H | YCTAHOBOK M | THYECKHX ETHYCCKUX
cucTeM c | cucrem C | yCTAaHOBOK M | yCTaHOBOK
KUX YCTaHOBOK W
CHCTOM ¢ | HCTIOB30BaH | MCMONB30BA | CHCTEM C | M cHCTEM C
B — nem CAE- u | amem CAE- | ucnonp3oBa | HCIIOTB30Ba
CAE- u CAD- CAD-cuctem, | CAD- | auem CAE- | auem CAE-
HE JIONYCKAaeT | CUCTEM, u CAD- | u CAD-
cucrem (Y1)
011156103 JIOITyCKaeT CHUCTEM, cucTeM
HECKOJIbKO JIONyCKaeT
HEerpyOBIX MHOECTBO
omuodoK HETpyOBIX
omKO0K
Ywmeer Ymeer Ywmeer ITmoxo He ymeer
paspabaTbIBaTh paspabaTbiBaT | pazpabarbiBa | yMeeT pa3pabaTbIB
KOMITBIOTEPHBIC b Th paspabaTbiBa | aTh
TIPOTPaMMBEI KOMIBIOTEPH | KOMIBIOTEPH | Th KOMIBIOTEP
(cxpHIITHI) Ui | Ble 13 KOMITBIOTEPH | HbIE
yIpaBIeHUS pOrpamMMbl NpOrpaMMbl | bIe pOrpamMMbl
napameTpamu (ckpuIITHI) (cxpunTsl) nporpammbl | (CKpHIITHI)




MOJICTTUPYEMOH JUTSE TUTST (CKpwUIITHI) JUTSE
cpennt (Y2) yIpaBJIEHUs yopaBleHus | I yIpaBIEHUs
IapaMeTpaMH | mapamMeTpaM | yIpasleHUsl | Iapamerpam
MOJIETIUPYEMO | H napaMmerpam | u
H cpedbpl, HE | MOZIENUpPYEM | U MOJEIHpYye
JIOIyCKaeT oif  cpelpl, | MOAEIHUPYEM | MOH cpeibl
OIINO0K JIOTTyCKaeT on cpenbl
HECKOJIBKO CHUCTEM,
HeTpyObIX JIOIyCKaeT
OIIHMOOK MHOXKECTBO
HETPYOBIX
omHO0K
BJIAJIETh:
Moxer  ©0e3 | [Ipu Jemonctpup | He  moxer
omrnboK U | JEMOHCTpanm | yer TIPOAEMOHC
HEJI0YETOB MM HaBBIKOB | MUHHUMAIbH | TpupoBaTh
MPOJEMOHCTp | aHaIu3a bpIi  HA0ODP | Gazombic
UpOBATh pe3yiIbTaToB | HaBBIKOB HABEIKH
HaBBIKU MOJIEIUpOBa | aHaJIN3a aHANM3a
Hasbikamu aHaIM3a HUS W | PESYIBTATOB | posynyraro
aHaIn3a Pe3yNbTAaTOB | MHKCHEPHO- | MOJENMpoBa | .
pe3yIbTaToB MOJIETIMPOBaH | (U3NYECKUX | HUS "
MOJICTIMPOBAHUS U | M U | pacyeros, WH)KEHEPHO- MOALCITHPOB
WH)KEHEPHO- WHKCHEPHO- | TOJNYYeHHBIX | (u3mueckux anmst 1
(u3ngecKknx busnyecKux B CAE- wu | pacueros, HMHKCHEPHO
pacueTos, pacueTos, CAD- MOJYYEHHBIX |
MIOJIyYEHHBIX B | MOIY4YEHHBIX | CUCTEMAX, B CAE- u | pmswiecknx
CAE- u CAD-|B CAE- wu | nomyckaer CAD- pacyeros,
cucremax (B1) CAD- HECKOIIbKO cucremax IIOTy"1CHHEI
cucTeMax HETPYOBIX x B CAE- n
omuodoK CAD-
CUCTEMAX,
JIOTTyCKaeT
rpyOsIe
OIINOKHU
OrneHoyHbIE  MaT €puajibl A  IOPOBCACHHA  TCKYHIECIO  KOHTPOJA U

POMEKYTOUHOM aTTecTanuu mnpuBeneHsl B [lpunoxenun k paboueil mporpamme

IUCIUAIUINHEI.

[ToHBIN KOMIUIEKT 3aJlaHUl U MaTepuajoB, HEOOXOIUMBIX JUIsI OLICHUBAHUS
pe3ynbTaToB 00yUEHHUs 10 AUCIUIUIMHE, XpAHUTCS Ha Kadeape pa3paboTuuKa.



S. YuebHo-meroanyeckoe u nHpopManHoHHoe obecnevyeHre THCIHILIHHBI
5.1. Y4yeOHO-MeTOAMYeCKOe oOecneyeHne

5.1.1. OcHoBHas nuTeparypa

1. Ceepenc, Y. Beegenne B nporpammuposanue Ha Python: yue6Hoe nocobue
/ Y. CesepeHc. - 2-e u3n., ucnp. - M.: Haunonanbusiii OTKpBITEI YHUBEpCHTET
"MHTYHT", 2016. - 231 c. - URL: https://e.lanbook.com/book/100703. - Texkcr:
3JIEKTPOHHBIM.

2. Munaes, HWI. CBoboaHo mporpaMMupyemble  yCTpOicTBa B
aBTOMAaTU3MPOBAHHBIX CHCTEMax ynpaslleHHsA: yuyeOHoe nocobue / M. I'. Munaes [u
ap.]. - CraBporons : Arpyc, 2016. - 168 c.

3. IlporpaMMHOe yrnpaBlieHHe TEXHOJIOTHYECKMMH KOMILIEKCAMH B SHEPreTHKE:
y4ednoe nocobue / FO. H. Ilerpenko, C. O. HoBukos, A. A. ['oHuapoB. - MHHCK:
Beiumiimas mkona, 2013. - 407 ¢. - URL: https://ibooks.ru/bookshelf/ 338984. -
TekcT: PeKTPOHHBIMN.

5.1.2. JlononHuTtensHas TuTeparypa

1. Xaxkaes, M. A. [IpakTHKyM 10 alrOPUTMHU3AIMH M MIPOrPaAMMHUPOBAHUIO HA
Python: yue6noe nmocobue / U. A. Xaxaes. - 2-e usj., ucnp. - M.: HauuoHanbHbIi
Otkpeiteiii  Yuuepcurer "MHTYUT", 2016. - 178 ¢. - URL:
https://e.lanbook.com/book/100377. - TekcT: 21eKTPOHHEIIA.

2. Xykos, P. A. S3pik nporpammupoBanus Python: mpakTtukym: ydeOHOeE
nocobune / P. A. XKykos. - MockBa: UHOPA-M, 2022. - 216 c¢. - URL:
https://ibooks.ru/bookshelf/378106. - TekcT: 31€KTPOHHBII.

3. Pycuna, JI. I'. BplumcnaurenbHas MaremaTtuka. UYHCIEHHbIE METOJIBI
UHTErPUPOBaHUs U peuleHus JuddepeHIMaIbHbIX YpaBHEHMA M cucTeM: ydyeOHoe
nocodue s By3oB / JI. I'. Pycuna. — 2-e u3n., crep. — Caukr-Ilerep6ypr: Jlans, 2022.
— 168 c. — ISBN 978-5-8114-9495-8. — TekcrT : anekTpoHHbli // JlaHb : 31€KTPOHHO-
oubnuoreynas cucrema. — URL: https://e.lanbook.com/book/195521.

4. IlpoekTMpOBaHWE  aBTOMATU3UPOBAHHBIX CHCTEM  yIpaBlIeHUS B
3JIEKTpO3HEpreTuke: npakTukym / coct.: B. P. MBanoBa, U. 0. MBanos. - Ka3ansb:
KI'DY, 2020. - 122 c. - URL: https:/lib.kgeu.ru. - TekcT: 31eKTPOHHBIH.

5.2. Uudopmannonnoe obecneveHue

5.2.1. DNeKTpOHHBIE U UHTEPHET-PeCypChl

1. VYuebueii kypc «lIporpammupoBanue Ha Python» o6pa3oBarensHoi
miatdopmel Moodle. URL: https://Ims.kgeu.ru/course/view.php?id=4521

2. DnekTpoHHO-OuOaMOoTeuHas cuctema «Jlanp». URL: https://e.lanbook.com/

3. ObpazosarenbHas naatgopma Stepik. URL: https://stepik.org/

4. YyeOnsie matepuansl OBEH. URL: https://owen.ru/media/training_material

5.2.2. TlpodeccronanbHbie 6a3bl gaHHbIX / MH(pOpMalMoHHO-CIIpaBOYHbBIE

CHCTEMBI
1. loxymenTauus no Python v.3.11.3. URL: https://docs.python.org/3.11/

2. lokymenTtauus no cranaapty pep8. URL: https://peps.python.org/pep-0008/

BHBJIHOTEKA
Ky




3. TOCT P M3K 61131-3-2016 Kontpomneps! mporpamMmmupyembie. HYacTs 3.
S3pikm mporpammupoBanus  URL:  https://docs.cntd.ru/document/12001350087
ysclid=lhursbrnpy760671116

4. PykoBojacTBO mosib3oBarels mo nporpammupoBanuio [1JIK B CoDeSys 2.3.
URL.: https://owen.ru/uploads/134/codesys v23 ru.pdf

5. Onnaita-cnpaska CODESYS: URL: https://www.helpme-codesys.com/

5.2.3. JlunieH3uOHHOE W CBOOOJHO  PACIpPOCTPAHSIEMOE  MPOTPAMMHOE
obecrneyeHne JUCIIUTLTUHBI

1. Python v 3.11.1, cBoGomHoe pacnpoctpanenue. Ccbuika Juisi CBOOOJTHOTO
ckaunBanus https://www.python.org/ftp/python/3.11.1/python-3.11.1-amd64.exe

2. Cpena pa3pabOTKH MPUIOKEHUH I TMPOTPaMMHUPYEMBIX KOHTPOJUIEPOB
CODESYS V2, ceob6oanoe pacnpoctpanenue. Ccbuika Jj1s1 CBOOOIHOTO CKauMBaAHUS:
https://owen.ru/product/codesys v2

3. Cpena pa3paOOTKu MPUIOKEHUH IJII HMPOrpaMMHUPYEMBIX KOHTPOJUIEPOB
CODESYS V3, cBoboaHoe pacripoctpanenue. Ccblika st CBOOOTHOTO CKAYMBAHUS:
https://owen.ru/product/codesys_v3

4. MHOroQyHKIIMOHANBHBIM ~ MakeT mporpamMm Jloroc (akagemuueckas
nurensus) http://logos.vniief.ru/services/support/

6. MaTepuajJbHO-TEXHUYECKOE O0ecTeueHue TN CHUIINHBI

HaumenoBanue Busa HanmenoBanne yaeOHOI
y4eOHOH paboThI ayJIUTOPUU, [lepeuens HEOOXOIMMOTO OOOPYIOBAHUS U
CHETMATN3UPOBAHHOM TEXHUYECKUX CPEJICTB O0yUCHHS
nmabopaTopuun
Jlexmim YuebHas ayIuTopus s Crienman3upoBaHHas yueOHast MeOeb,
MIPOBEICHYSI 3aHITUI TEXHUUYECKUE CPEJCTBA OOYUCHHUS, CIIy)KAIUe IS
JICKITMOHHOTO TUTIA MpeNCTaBICHUsT yueOHON wuHpopManuu OONbIIONH
ayAUTOpUU (MyITbTUMETUAHBII MIPOEKTOP,
KOMIIBIOTED (HOYTOYK), 3KpaH),
JIEMOHCTPAllMOHHOE ~ 00OpyJoBaHME,  y4eOHO-
HaTJISIHBIE TTOCOOUS
JlabopaTopueie  |YueOHast nabopatopusi| CrenualIn3nupoBaHHOE nmabopaTopHOE
paboTHI «TernocHabxkaromui  MOJUTOH| 00OPYJIOBaHKE MO PO U0 Tab0paTopuu:
KKX», A-112 10 PLC CTEHI0B M3TA «KonTap»,
10 koMIBIOTEPOB, TEXHUYECKUE cpencTBa
o0y4deHus (MyabTHME- THAHBIH MPOEKTOP,
KOMIIBIOTEp (MOHOOJOK), SKpaH), JUICH3UOHHOE
MIpOrpaMMHOE 00ECTICUCHHE
KowmmproTepHbIit KJ1acc c¢| CrneumanusupoBanHas ydeOHas wmebenp Ha 10
BeIxogioM B UWHTepHer A-402,) mocamouHbX MecT, 10 KOMIBIOTEPOB, TEXHUYECKHC
TEJICBU30paAMU cpeacTBa OO0y4YeHHs (TEIIEBU30PHI), JTUIICH3MOHHOS
IIporpaMMHOE 0OeCTICUCHHE
KowmmbroTepHbIit KJ1acc c¢| CrnenmanusupoBanHas ydeOHas wmebenmp Ha 15
BbeIXoioM B UWHTepHeT A-423,| mocago4HBIX MecT, 15 KOMIBIOTEPOB, TEXHUUECKUC
MIPOEKTOPOM cpenacTBa oOy4deHHs (MyIbTUME-IUHHBIA TPOEKTOP,
KoMIpioTep (HOYTOYK), DJKpaH), IIPOrpaMMHOE
obecrieyeHue
CamocTtosTensHas |KommbroTepHbIi KJIace c| CmeumanusupoBanHas ydeOHas wmeOenp Ha 30
pabora BBIX0/I0M B UHTEepHET B-600a MMOCaZ0YHBIX MeCT, 30 KOMITBIOTEPOB, TEXHUICCKHE
cpenctBa oOydeHHsI (MyJTbTUME-THHHBIN ITPOCKTOP,



https://docs.cntd.ru/document/1200135008
https://www.helpme-codesys.com/
https://www.python.org/ftp/python/3.11.1/python-3.11.1-amd64.exe
https://owen.ru/product/codesys_v2
https://owen.ru/product/codesys_v3
http://logos.vniief.ru/services/support/

KoMIbIoTep (HOYTOYK), OKpaH), BHICOKaMEPHI,
IIporpaMMHOE 0OeCTICUCHHE

Crnenmanu3upoBaHHas  MeOelb,  KOMITBIOTEpHAs
TEXHHKA C BO3MOXHOCTBIO BBIXOJa B MHTEpHET H

YUurasnbHbIN 3251
obecieuenneM  goctyma B OMOC,  »skpaH,

OuOIMOTEKN L
MyJTbTUMEIUHHBINA MIPOEKTOP, MporpaMmMHOe
o0ecrieyeHue
Komnrerorepnsrit KJIace c| CmenmanusupoBanHas ydeOHas wmeOenp Ha 10
BbixogoM B WHTeprHer A-402,| mocamouHbIX MecT, 10 KOMIBIOTEPOB, TEXHUUECKHE
TeIeBU30paMH cpencTtBa oOydeHHUsT (TEIEBU3OPHI), JUIICH3MOHHOE

nporpaMMHoe obecrieueHne

7. Oco0eHHOCTH OpPraHu3aInuu 00pPa3oBaTeJbHOM AeATETbHOCTH JJI5 JIMI €
OrpaHN4YeHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbSI U MHBAJIU/IOB

JIuia ¢ orpaHMYEHHBIMU BO3MOXHOCTSIMU 310poBbs (OB3) 1 MHBaIMIbl UIMEIOT
BO3MOYKHOCTh OECIIPEIITCTBEHHO TEPEMENIATLCS M3 OJHOTO Y4eOHO-Ia00paTOpHOTO
KOpITyca B JPYroid, TMOAHITHCS HA BCE JTAXHU Y4EOHO-Ta0OpPATOPHBIX KOPITYCOB,
3aHUMAThCd B YYEOHBIX W HHBIX TOMEMICHUSX C YY4E€TOM OCOOEHHOCTEH
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSIHUS 37TOPOBBSI.

Jns obyuenust mury ¢ OB3 ¥ MHBaIUIOB, UMEIONIUX HAPYIICHUS OIMOPHO-
JIBUTATEJILHOTO ammapara, 0O0eCredeHbl YCIOBUS OECHpEensaTCTBEHHOIO0 JOCTyMa BO
Bce yueOHbIe nmomMenieHus. Mudopmaius o criennanbHbIX YCIOBUSAX, CO3AaHHBIX IS
obyuarommuxcss ¢ OB3 u wuHBamumoB, pa3MellleHa Ha cailTe YyHHUBEpPCUTETA
www//kgeu.ru. IMeercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKOU ITOMOILM aCCUCTEHTOM,
a TaKkKe yCIyT CypAOIEePEBOTUYMKOB U TH(DIOCYPAONIEPEBOTINKOB.

Jlns amanrarnuu K BocupusaTuio gunamu ¢ OB3 v nHBanuaamMu ¢ HapylIeHHBIM
CIIyXOM CIIPaBOYHOTO, Y4YEOHOrOo MaTepualia MO JUCIUIUINHE OO0CCIeYHBAIOTCS
CJEAYIONIUE YCIOBUS:

- JUIS Ty4IIe OPUEHTAIIMN B Ay TUTOPUU, IPUMEHSIOTCSI CUTHAJIBI OTIOBEIIICHHUS
0 Hayaje U KOHIIE 3aHsTUA (CIIOBO «3BOHOK» MUIIETCS Ha JOCKE);

- BHUMaHue C1aboCHbIIanero oOyJaromierocss MPHUBJICKACTCS IearoromMm
KECTOM (Ha IJIeYO KIaJAEeTCs PyKa, OCYIIECTBIISIETCS HEPE3KOE MOXJIONBIBAHUE);

- pa3roBapuBasi ¢ OOy4YarONIUMCS, TEJaroruuyeckKuid pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMH TMPEIJIOKCHUSIMH, OO0eCleurnBasi BO3MOMKHOCTh
YTEHUsI 0 rydam.

Komnencanus 3aTpyJHEHHII peYeBOr0 W HMHTEUIEKTYaJlbHOTO Pa3BUTHS
ciaboCbIIaNIuX 00y4aroUXCcs MPOBOAUTCS IMTyTEM:

- UCIIOJIb30BAHUS CXEM, IUarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3CHTAIUN C
TUNIEPCCHIIKAMU, KOMMEHTUPYIONTUMU OTICTbHBIE KOMIIOHEHTHI U300PaKEeHHUS,

- PETYJISIPHOTO TPUMEHEHHS yOpaXHEHUH Ha rpadHUuecKoe BBIIACICHUE
CYIIECTBEHHBIX ITPU3HAKOB IPEIMETOB M SIBJICHUIA;

- o0ecredyeHusT BO3MOXKHOCTH IS OOYYaromierocs TOJYYUTh aJIPECHYIO
KOHCYJIBTAIIMIO T10 JICKTPOHHOM MOYTE 110 Mepe HEOOXOIUMOCTH.

Jlns apantanuu K BocnpusaTuio mnamu ¢ OB3 1 nHBanuaamMu ¢ HapyIIeHUSIMHA
3peHUs CIIPABOYHOTO, y4eOHOTO, MPOCBETUTEIHLCKOTO Marepuaa,
NpPEeAyCMOTPEHHOT0 00pa3oBaTEILHON MPOrpaMMOM MO BBIOPAaHHOMY HaIpaBJICHUIO



http://www.kgeu.ru/

MOJIFOTOBKU, 00ECIICYNBAIOTCS CIEAYIOLIUE YCIOBHUS:

- BeJleTcd ajanTtanus opuIraibHOro caita B ceTu MIHTepHeT ¢ ydeToM 0co0bIX
NOTpeOHOCTEN MHBAJIMAOB MO 3PEHUI0, 00ECIIEYMBACTCSA HAIMYUE KPYMHOLIPUGPTOBOM
CIpaBOYHOM MH(OPMAIIUU O PACTTUCAHUU YUE€OHBIX 3aHSITHIH;

- MeJaroruyecknuii  pabOTHUK, ero cobOecemHUK (IMpu HEOOXOIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISIIOTCA 00YYaIOIUMCS, TPU 3TOM KaKIbIii
pa3 Ha3bIBAETCs TOT, K KOMY N€Jaroruueckuii paboTHUK 00OpalaeTcs;

- ICUCTBHUS, JKECThI, MEPEMEIICHUS TMEJarornYecKoro paboTHUKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyatHas WHGOpPMAIUS TPEJoCTaBIsIeTcss KpynHeM 1mpudTom (o 18
MYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- obecnieunBaeTcss HEOOXOAMMbBIN YPOBEHb OCBEIIEHHOCTH TTOMEIIICHUI;

- IPEIOCTABIISIETCS. BO3MOYKHOCTh HCIIOJB30BaTh KOMIIBIOTEPHI BO BpEMs
3aHSATUM U MPABO 3aMMCH 00BICHEHUH Ha JUKTO(OH (IO KeTaHUI0 00yJarOIIUXCs).

dopma TpoBeAEHUS] TEKYyIIeW U MPOMEKYTOYHOM aTTeCTaluu  JJIs
obyyaromuxcs ¢ OB3 u uHBanmua0B onpenensercs MneJarornieckuM paboOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM miiaHoM. [Ipu HeoOxomumocTu obOyuvaroniemycs ¢ OB3,
UHBAIUIY C YYETOM UX MHAMBUAYAJIbHBIX MCUXO(U3UUECKUX OCOOECHHOCTEW AaeTcs
BO3MOXKHOCTh MPOUTH MPOMEXKYTOUHYIO aTTECTAIlMI0 YCTHO, MUCHbMEHHO Ha Oymare,
MHMCbMEHHO Ha KOMIbIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JIMOO MPETOCTABIISICTCS
JOTIOJIHUTEIBHOE BPEMS JIJIs1 TOATOTOBKU OTBETA.

8. MeToauuyeckue peKOMeHAAIMM JJsl NMpenojaBaTesieil Mo OpraHu3anun
BOCIIUTATEJbHOI PadoThl ¢ 00y4AIOIUMMCS.

Metoauueckoe obecrieueHre Nporecca BOCIUTAaHUS 00y4daroluXCsl BBICTyAeT
OIHUM W3 OmpeAensomux (akTOpoB BBHICOKOTO KadecTBa OOpa30BaHMSL.
[IpenogaBaTens By3a, IEMOHCTPUPYS BBICOKHM MpodeccHnoHaln3M, SPYAHIIHIO,
YEeTKYIO0 TPaXXJIaHCKYIO MMO3UIINIO, CAMOAUCIMILINHY, TBOPUECKUM MOAXO0/A B PEILICHUH
npodecCHOHANBHBIX 3a7]a4, B XOJ€ 00pa30oBaTeIbHOrO Mpolecca CIOCOOCTBYET
(OpMHUPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.

[Ipu peanuzanuu JUCHUIUIMHBI TPENOJABaTelb MOXET HCIOJIb30BaTh
CJIETyIOIINE METO/Ibl BOCIIUTATEIbHOM pabOThI:

- MeToJbl (hOPMHUPOBAHUS CO3HAHUS JUYHOCTU (Oecena, AUCIYT, BHYUICHHE,
WHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, MPHUMEpP, CaMOKOHTPOJb, pacckas, COBET,
yOexaeHue u ap.);

- METOJBI OpTaHM3aIMH JCATSIHHOCTH U (POPMHUPOBAHUS OMBITA TOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, TNeAaroruueckoe TpeOoBaHHE, MOpPYyUYECHHE,
pUYyYCHHE, CO3/IaHNE BOCTIUTHIBAIOIIUX CUTYallUid, TPEHUHT, yIpaXHEHHE, U Jp.);

- METOAbl MOTHMBAIMM JAEATEIbHOCTU U MOBeACHUs (040O0peHue, MOOUIpEeHne
COLIMAJIbHOW aKTHBHOCTH, TMOpHUIIAHME, CO3JaHME CUTYyallMil ycnexa, CO3JaHHe
CUTyalui AJis1 SMOLMOHAIbHO-HPABCTBEHHBIX MEPEKUBaHUM, COPEBHOBAHUE U JIp.)

[Ipu peanuzauuMy JAUCUUIUIMHBI  [penojaBareib JOHKEH  yYUTHIBATH
CJIEyIOIlME HAIPaBJIEHUS! BOCIIUTATEIbHOMN JAESITEIbHOCTHU:

I'pasxxcoanckoe u nampuomuueckoe ocnumaHue.

- popMHUpOBaHKE Yy OOYYAIOIIMXCS IIEJIOCTHOTO MHMPOBO33PEHUS, POCCUHUCKOM



WICHTUYHOCTH, YBKEHUS K CBOCH CeMbe, OOIIECTBY, TOCYIAPCTBY, TIPUHSITHIM B CEMbE H
00I11eCTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJILTYPHBIM IIEHHOCTSIM, K HAIIMOHAJIBHOMY,
KyJIbTYPHOMY W HCTOPUYECKOMY Hacienuio, (OPMHUPOBAHUE CTPEMJICHUS K €ro
COXPAaHEHUIO U PA3BUTHIO;

- hopMUpOBaHKE Y OOYYAIOIIUXCS AKTUBHOM TPayKIAHCKON MO3UIIMH, OCHOBAaHHOM
Ha TPAJMLMOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LIEHHOCTSAX POCCHICKOIrO
oOmecTa, Il TOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEAU30BLIBATH CBOU
KOHCTUTYIIMOHHBIC TIPaBa U 00s13aHHOCTH;

- pa3BUTHE MPABOBON U MOJUTUYECKON KYJIbTYPhl O0yUaIOIINXCS, PACITUPEHUE
KOHCTPYKTHUBHOTO Y4YacTHs B NPUHATHM PELICHWM, 3aTPArMBalOlIMX WX IIpaBa U
WHTEPECHI, B TOM YHUCJIC B PA3IMYHBIX (pOpMax camMOOpraHu3aIlii, CaMOyIpaBICHHUS,
00I111eCTBEHHO-3HAYNMOM JICSITEIIbHOCTH;

- opMUpOBaHHE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH, MO3BOJSIFOIIMX ~ MNPOTHUBOCTOATH  J3KCTPEMU3MY, KkceHohoouwu,
JACKPUMHUHALIMM TI0 COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MpU3HaKaM, MEXITHUYECKOW U MEKKOH(PECCHOHAIBHOM HETEPNUMOCTH, APYTHUM
HETAaTHUBHBIM COI[MAJIbHBIM SIBIICHUSIM.

/LlyxoeHo-npascmeennoe eocnumaHue:

- BOCIIMTAHUE YYBCTBA JOCTOMHCTBA, YECTU U YECTHOCTH, COBECTIMBOCTH,
YBAXKEHUS K POAUTEIIAM, YUUTENSAM, JIFOJSM CTAPLIETO MOKOJICHHUS;

- opMUpoBaHUE TPUHIIMIIOB KOJJIEKTMBU3MAa M  COJMJIAPHOCTH, JyXa
MUJIOCEpJUSl U COCTpPAJaHusl, MPHUBBIUKK 3a00TUTHCS O JIOJAX, HAXOISAIIMXCS B
TPYAHOM KU3HEHHOMN CUTYallUU;

- popMUpOBaHUE COJIUIAPHOCTH U YYBCTBA COIMAIBHOW OTBETCTBEHHOCTH IIO
OTHOUIEHUIO K JIFOJAM C OTPAHWYEHHBIMU BO3MOKHOCTSMH 30POBBs, IIPEOJOJICHUE
MICUXOJIOTUYECKUX OapbepoB MO OTHOILIEHUIO K JIIOASM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMU;

- popMHUpOBaHWE SMOIMOHAILHO HACBIIICHHOTO W JYXOBHO BO3BBIIICHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUSI TIepeJiaBaTh JAPYTMM CBOM 3CTETUYECKUI
OTIBIT.

Kynvmypno-npoceemumensckoe socnumanue:

- popMHUpOBAHUE ICTETUIECCKON KaPTHHBI MUPA;

- hopMHUpOBaHUE YBAKEHUS K KYJIBTYPHBIM IICHHOCTSIM POJIHOTO TOPOAa, Kpas,
CTpaHBI;

- TOBBIIIICHHUE TIO3HABATEIBHOW aKTHBHOCTH O00YYaIOIIHXCSI.

Hayuno-obpazosamenvHoe éocnumanue:

- hopmupoBaHue y 00y4arOIIUXCsl HAYYHOT'O MUPOBO33PEHHUS;

- hopMHUpOBaHUE YMEHHUS MTOTYYaTh 3HAHUS;

- popMupoBaHUEe HABHIKOB aHAIM3a W CHHTE3a WHPOpPMAIMU, B TOM YHCIE B
npodeccuoHanbHOM 00JIaCTH.
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Onenounple MaTepuanbl 1Mo aucnumuinHe «lIporpammHoe obecmeueHue u
IporpaMMupoBaHre B NpodeccroHaIbHON AesTeNbHOCTH», MPEAHA3HAYEHHBI IS
OIICHUBAHUS Pe3yJIbTaTOB OOyUYEHMs Ha COOTBETCTBHE MHIMUKATOpPaM JOCTHKECHMUS
KOMIIETEHITUH.

OueHuBaHue pe3yJabTaTOB OOY4YEHHUS IO AMCIMIUIMHE OCYILIECTBISETCS B
pamkax tekymero koHTpoias (TK) u mpoMexyTouHOM aTTecTanuu, TPOBOJUMBIX 10
oaubHO-perTuHroBoi cucreme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 5
PeiiTuHTOBEIC TTOKA3aTEIU
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Pazgen 1. «3HakoMCTBO coO 0
cpenoii paspadorku Jupyter | TK1| 8 8-18| 8-18
10
Notebook »
Tect Jupyter Notebook 8
Tect Moodle 10
Pa3nen 2. «Tunbl JaHHBIX H 0 16
peanu3zanus mukiaoB B | TK2 16 16-26
10 26
Python»
Tect Jupyter Notebook 16
Tect Moodle 10
Paznpen 3. «Pabora co TK3 10l 0 10 10
CTPOKAMM
Tect Jupyter Notebook 10
Tect Moodle 0
Pazgen 4. «Pabora co 0
cnuckamu, koprexamu u | TK4 8 10 8-18| 8-18
CJIOBApSIMU»
Tect Jupyter Notebook 8
Tect Moodle 10
Pa3nen 5. «®@ynkuun. Padora 13-/ 0- | 13-
TK5 13-28
¢ IAPWS-97» 18|10| 28
13-
Tect Jupyter Notebook 1:;
Tect Moodle 10
1
POMeEKYTOUHAS oM 0-45
aTTecTanus (3a4er)
B ycrtHO# dopme 0-45
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Paznea 1. «OcHoBbl padorsl ¢ | TK1 15
NMPOrpaMMHpyeMbIMH 15 | 0-15 30 15-30
KOHTPOJLJIEpaMm»
3amura 1abopaTopHBIX PaboT 15 | 0-15
Pazpnen 2. «IIporpammupoBanue | TK2
IIVIK B cucreme CoDeSys Ha 15-
Y 15 |0-15 15-30
TeKCTOBBIX #A3bIKAX CTaHAapTa 30
MDK 61131-3»
3amura 1abopaTopHBIX PaboT 15 |0-15
Pazpen 3. «IIporpammupoBanue | TK3
IIVIK B cucreme CoDeSys Ha 25-
Y 25 [0-15 25-40
rpagu4ecKux SI3BIKAX 40
crangapra MOK 61131-3»
3amura 1abopaTopHBIX PaboT 25 |0-15
IIpomexyTtounass  arrectamusi | OM 0-45
(3auer)
B yctHO# dopme 0-45
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Pazgen 9. llpunuunsl npoextuposanus u | TK9 | 30 | O- 30-40
HHKEeHEPHO-(PU3NIeCKOT0 10
MOJCJTHPOBAHUA TEXHOJIOTHYEeCKHUX
npoueccoB U o000pyAoBaHHSI O00bHEKTOB
TemjiodHepreTuku B CAD-cucremax




TectupoBanme 11T  OLEHKH  YpPOBHA
OCBOGHHMS  TEOPETHYECKOTO  MaTepHaja
JUCTIATUTHHBI

30

BeimonHenue  dTana  MHIMBHAYAIbHOTO
MPAaKTUYECKOTO  3aJaHus  (MpOeKTa) o
poeKTHpoBaHuto/MoenupoBanuto B CAD-
cucreme

10

Paznen 10. MogaeaupoBanue
TemI0ruAPaBIMYECKHX NMpoLEeCcCoB,
ompejeJjieHHe napaMeTpoB U
XapaKTEePUCTHK  TeIlJIO3HepreTuYecKux

ycTaHoBOK U cucteM B CAD-cucremax.

TK10

25 | O- 0-
15 20

25-60

TectupoBanue s  OUEHKH  YpOBHS
OCBOCHUS TEOPETUYECKOTO MaTepuaia
MCIUTIUIAHEL

25

BeinonHeHne — 3Tama  WHAMBHIYAIBHOTO
MPaKTUYECKOT0  3adaHust (MPOEKTa) IO
IpOeKTHPOBaHuIo/MoaenupoBaruto B CAD-
cucreme

15 20

IIpomexyTouHas arTecTanus (3a4er)

Cemectp 8

HaumenoBanue paszacia

CDOpMI)I Y BUJ] KOHTPOJIA

PeliTuHroBrle nokasarean

| Tekymuii KOHTPOJIb

Jom. 6amner k TK11

Il Texymuit KOHTPOIHL
Jom. 6amaer k TK12
Il Texymmit KOHTPOJIH
Jom. 6amaer k TK13

Hroro

IIpomesxxyTounast
aTTecTalus

Pazgen 11. IpuHOMOBI MOJEIHPOBAHMA
NpoLeccoB Temio00MeHa "
Temjionepeaaan, MPOTEKAIIUX B
o0opynoBaHue 00beKTOB
TEIIOOHEPTeTUKH B nporpaMmMHOM
KoMmILiekce «Jloroc»

TK11

N
o

15

20-35

TectupoBanme 111  OLEHKH  YpPOBHA
OCBOCHHS JHCIUIUINHBI

20

BrmonHenne  JTama  WHAWBHAYAIBHOTO
[IPaKTUYECKOro  3aJaHust (MPOEKTa) Mo
mozenuposanuio B [1IK «Jloroc»

15

Paznen 12. IlpuHOMOBI MOAETHPOBAHUSA
HArpeBa M  pacnpefeJieHHs]  TOJA
TeMnepaTyp no MOBEPXHOCTH
MOJeJUPYeMOro 00beKTa NpPOM3BOJILHOM
TONOJIOTMM B NPOrPaAMMHOM KOMILIEKce

«Jlorocy».

TK12

20 | O-
15

20-35

TectupoBanme 111  OLEHKH  YpPOBHA
OCBOCHHUS JUCIUILTUHBI

20




BeimonHenne  dTana  MHIMBHAYAIbHOTO
MIPaKTUIECKOTO (mpoexkra)

moaenuposanuio B [1K «Jlorocy»

3aJaHMS 1o

15

Paznen 13.
TMPOYHOCTHBIX
XapaKTepPUCTHK
3JIEMEHTOB
YCTAHOBOK M CHCTEM B HPOrpaMMHOM
KoMILIeKce «Jloroc»

MpuHUIUNBI pacuera

BHOPANMOHHBIX
KOHCTPYKIMOHHBIX
TeNJI03HEePreTHYeCKuX

H

TK13

15

0-
15

15-30

TectupoBanue  1yst
OCBOCHHS JHCIUTUINHBI

OIICHKA  YpOBHS

15

Brimoanenne oTamna WHANBUAYaJIbHOT'O

MIPaKTUYECKOr 0 (mpoekra) 1o

mozenupoBanuio B [1K «Jloroc»

3aJaHNs

15

IIpoMe:kyTouHas aTTecTanus (3a4eT)

2. OneHOYHBbIE MaTePUAJIbI TEKYILEro KOHTPOJISA ¥ POMEKYTOYHOM aTTecTalui
[IIkana OuEeHKH pe3yabTaTOB O0YyUYEHHUS 110 JUCLUIUIMHE:

5 cemecTp
YpoBeHb chOpMHPOBAHHOCTH
WHANKATOPa KOMIETCHITUN
N N Huxe N
Bricokuit Cpennuit Huzkuit
CpeJIHETO
Kox 3amnanu-
Kon pOBaHHbBIE or 85 110 100 | ot 70 10 84 | o 55 10 69 | oT 0 mo 54
WHANKATOpa
KOMIIe- pe3ynbTaThl
KOMIIETEHLIA [Txana oueHuBaHUsA
TEHIINU H o0ydeHus 1Mo
VCITUTITNHE HEY0B-
et YIOBJIET- YA
OTIIUYHO XOpOIIIO JIETBOPH-
BOPUTENHHO
TEJNBHO
3a4TEHO HE 3a4TEHO
3HATh:
3Haer 3Haer 3Haer He  3maer
CHHTAKCUC |CHHTAaKCHC |CHHTaKCHC |CHHTaKCHC
Python, Python, Python, mo|Python
3Haer cuHTaKCHc | CBOOOTHO mpuberaeT K|HE CIIocCOoOeH
Python (31) MUIIET KOJ |4yXKOH  I0-|THCcaTh KO
Ha HEM MOIIM  TIpHU
HAIU-CaHUU
Koza
OIIK-1 | OIIK-1.2
YMETB!
YmMmeer Hyxnaercs |He  ymeer|He  ymeer
VMeer paspabaTbiBath pa3zpabateiBa |[B  TIOMOIIH | pa3pabaThiBa | pa3padaThiB
IporpaMMHbIi Koz st | TP pn Tb, HO|aTh "
pelenus 3ayay |IPOTPAMMH | pa3paboTke  |crnocoOeH YUTaATh
poQeCcCHOHANBHOI Bl KOJ JJISl | IPOTPAMMHO |9HTaTh MpOrpaMMH
nesrensroctH (Y1) perieHus ro Koaa MPOTPaMMH | BIi KO
3a1a4 BIil KOJZI
BIIAJICTh!




Brnaneer HaBBIKAMH
paboTsr co
CTOPOHHUMH

oubnmorekamu Python
(BI)

Braneer
HaBBEIKAMH
pabotel  co
CTOPOHHUMU
OubIHnoTEKA
MH, aKTHBHO
MPUMEHSICT
X JUISE
pereHus
3a1a4 U
TECTHPOBAHHU
i KOJa;
crocodeH
CaMOCTOSTEI
BHO
HAXOOWTh H
0CBauBaTh
HOBBIE OHO-
JINOTEKH

Braneer
HaBBEIKAMH
pabotel  co
CTOPOHHUMU
OubIHnoTEKA
MM, HHOIIa
MPUMEHSIET
X JUIS
pereHus
3a1a4 u
TECTHPOBAHHU
s KoJia

Brnaneer
HaBBIKAMH
paboTel  co
CTOPOHHUMH
OuOIHMOTEKA
MH,
MPUMECHSICT
X JUISE
pereHus
3a7a4
JUISE
TECTHPOBAHHU
s KozIa

nin

He Bnaneer
HaBBIKAMH
paboTel  co
CTOPOHHUM
a
OuOIHMOTEKA
MH

OHCHKa «3aYTCHO» BBICTABIIACTCA 3a BBIIIOJJHCHHEC BCCX J'Ia60paTOpHBIX

pa60T, YCIICHIHOC IMPOXOXKACHUEC BCEX aBTOMATU3UPOBAHHBIX TCCTOB.

OHCHKa «HEe3aUTEeHO» BBICTABIISICTCS 3a HEBBLINOJHCHUE XOTSA ObI OJIHOU

JabopaTopHON  PaboOTHI,

ABTOMATU3UPOBAHHOT'O TCCTA.

Oe3ycIIelHoe

MIPOXOXKJICHUE

XO0TA

OBl

OJTHOTO



Cemectp 6

YpoBeHb chOPMHPOBAHHOCTH

HWHAWKATOpa KOMIICTCHIIMH

Bricoknii Cpenuuit Hinxe Huzknii
3amnanu- CpeaHero
Kon
Kon pOBaHHbBIE or 85110 100 | ot 70 10 84 | o1 55 10 69 | oT 0 mo 54
KOMIIC- MHAAKATOPa PE3YIbTATHI
TeHIHH KOMH;TCHI_II/I 06y‘IeHI/Iﬂ o Ikama OLICHHUBAaHUs
NCHUITIIINHE HEYOd0B-
e OTJINYHO XO0pomIo YAOBIICT- J'ICT}];Z([)pI/I-
BOPUTCIIBHO TeaBHO
3a4TEHO HE 3aYTCHO
3HATh!
3Haet 3Haet 3HaeT He 3naer
CHHTAKCHuC CHHTAKCHUC CHHTAKCHC CHHTAaKCHC
SA3BIKOB SA3BIKOB SA3BIKOB SA3BIKOB
CTaHJapTa CTaHJapTa CTaHaapTa CTaHaapTa
3HaeTr CHHTAKCHC MOK MOK MK MOK
61131-3, 61131-3, 61131-3, 61131-3
SA3BIKOB CTaHaapTa
MDK 611313 (32) CcBOOOHO an/I6eraeTv HO HE
IMUIIECT KO | K qyxKou crocoben
Ha HUX IIOMOIIIH IMcaTh KOO
npu
HaITMCaHUH
KOJIa
YMETh:
Ymeer Ymeer He ywmeer | He ymeer
pa3pabatbl | pa3zpabatbl | pa3pabarsl | pazpadar
BaTh BaTh BaTb, HO | BIBaTb U
Ywmeer IporpaMM | MPOrpaMM | CIIOCOOEH | YUTaTh
pa3pabaTbIBaTh HBI1 KOJX | HBIH  KOJ | YMUTaTh [IporpamMm
OIK-1 | OIIK-1.2 o .
nporpammubii - kox | s [TUIK, | nnsa TIJIK, | nporpamMm | HBI  KOX
s THIK (V2) He nonyckaeT | Heid  kon | mist [TJIK
nomnyckaeT | Heckoyibko | st [TJIK
91115 (03 HErpyOBIX
OmMO0K
BJIAJIETh:
Crnocoben | Criocoben | emonctp | He moxer
HAaCTPOUTh | HACTPOUTH | UPYET MPOJIEMOH
CBSI3b CBS3b MHUHHMMaJIb | CTPUPOBA
[JIK c | [UIK C | HBIU Th
KOMIThIOTE | KOMIIBIOTE | HaOOp 0a30BbIC
Brnaneer HaBblkamu | poM 171 | pOM  JJisl | HABBIKOB HaBBIKU
HaCTPOUKHU IUUIK | 3arpy3ku | 3arpy3Kd | HACTPOMKHU | HACTPOMK
(B2) porpamMMm | MporpaMM | CBSI3H U CBS3M
el B IIJIK | &1 B ILJIK, | IIVIK c | IUIK c
JIOIYCKAET | KOMIBIOTE | KOMIBIOT
HECKOJIBKO | pOM epoM
HEerpyObIX
OIMO0K




OreHKa «3a4TEeH0» BHICTABJISETCS 32 BBHITTOJIHEHHUE BCEX JTAOOPATOPHBIX padoT
U UX 3alUTYy.

OrneHka «He3a4YTeHO» BBICTABIISICTCS 3a HEBBINOJHEHHWE XOTS OBl OJTHOMU
J1a60paTopHOIl pabOTHI.

Cemectpsrl 7, 8

YpoBeHb chOPMHPOBAHHOCTH
WHAUKATOpPa KOMIICTCHIIUHA
. . Huxe .
Bricokuit Cpennuit Huzkuit
CpCOHCTO
3araHu-
Kon Kon pOBaHHBIE or 85 10 100 | ot 70 o 84 | ot 55 10 69 | oT 0 mo 54
KoMIIE- HHAUKATOPA €3yJIbTaThl
p pesy. [Ixana oneHUBaHUA
TEHIUU | KOMIIETCHIINHU o0y4deHus 1o
HCIUIIIINHE HEYJI0B-
et YIOBIIET- YA
OTJINYHO XOPOILIO JIETBOPU-
BOPUTEIIBLHO
TEJIBHO
3a4TCHO HEC 3a4TCHO
3HATh:
3Haer 3Haer ITnoxo 3naer | He  3Haer
NPUHOUIBI ¥ | OPUHLIUIBI U | TPUHIUNGEl U | TPUHIHIIBI
TIOJTXOJTBI TIOJIXOJTBI TIOZIXOZIBI U TIOAXOJBI
CO3JIaHUs CO3JIaHUs CO3JaHUs CO3JaHUs
I (poBBIX I (pOoBBIX UQPOBBIX UQPOBEIX
MoJienen MoJienen MoJieNnen MoJenen
3HaeT NMPUHLIMIBI U
TEXHOJIOTHYE | TEXHOJOTHYE | TEXHOJIOTHYE | TEXHOJIOTHY
MOJXOIBI CO3JAaHUS
. | ckux CKHUX CKHUX €CKHX
HHGPOBBIX MoRECH MIPOLIECCOB M | MPOLIECCOB M | MPOLECCOB U | TMPOLECCOB
TEXHOJIOTHYECKUX pou pou pout pout
00opymoBaH | obopymoBaH | o0OpymoBaH | U
HPOLECCOB u
P R — U O0BEKTOB | M OOBEKTOB | MsI OOBEKTOB | 000pyIOBaH
OGBEKTOB TEIJIOSHEpre | TEIUIOdHEepre | TeIodHepre | us 0OBbEKTOB
THUKHA ¢ | THKH ¢ | TuKHM c | TemosHepr
TEIJIOIHEPTeTUKU C
HCIIONB3OBANMIC HCIIONIb30BaH | MCIOJIb30BaH | MCIOJIb30BAH | €TUKH c
CAE- wu CAD- | 1€ CAE- u | me CAE- u | me CAE- u | ucrons3osa
CAD- CAD- CAD- Hue CAE- u
cucreM (31)
cucrteM, mpH | cuctem, npu | cuctem, mpu | CAD-
OTBETE  HE | OTBETe OTBeTE cHCTEM
JIOIyCKaeT JIOIyCKaeT JOIyCKaeT
OIIK-3 | OIIK-3.5 OGOk HECKOJIBKO MHOKECTBO
HETPYOBIX HETPYOBIX
omHboK OIHOOK
3Haer 3Haer [Tnoxo 3maer | He  3maer
METONOoJIOTH | Meronoioru | Meromonorn | Mertomosnor
10 10 10 IO
MIPOEKTUPOBA | MPOEKTHPOBA | MPOEKTHPOBA | IPOSKTHPOB
3Haer HUS U | HUA U | HUS U | aHUA u
METO/I0JIOTHIO MOJIETIMPOBA | MOJECIMPOBAa | MOZEINPOBA | MOAEINPOBA
NIPOCKTUPOBAHUSL U | HUA HUS HUS HUS
MOJEIMPOBaHUS IPOLECCOB U | IIPOLECCOB U | IPOLECCOB U | MPOLECCOB
MIPOLIECCOB u | obopynoBaH | obopymoBaH | o0OpymoBaH | U
000pymOBaHHs usi 00BEKTOB | MsI OOBEKTOB | UsI OOBEKTOB | 00OPYIOBaH
00BEKTOB TEIJIODHEPre | TEIUIODHEPre | TEeryIodHepre | us 00bEKTOB
ternodHepreTuku B | THKH B CAE- | Tuku B CAE- | Tuku B CAE- | Tennosnepr
CAE- u CAD-|u CAD- | u CAD- | u CAD- | etukn B
cucremax (32) CHCTEMAX, CHCTEMAX, cucTeMax, CAE- u
npu oteere | npu otBere | npu ortBere | CAD-
HE JIOIyCKaeT JIOIyCKaeT crcTeMax
JOIyCKaeT HECKOJIbKO MHO>KECTBO
omHO0K HerpyObIxX HerpyObIX




| ommbox | ommboK
YMETh:
Ymeer Ymeer ITnoxo He ymeer
MIPOBOANTH MIPOBOANTH yMmeeT MPOBOAUTH
WH)KCHEPHO- | MHXKEHEPHO- | IPOBOIUTH WH)KEHEPHO-
¢usnueckne | GuU3MYECKUE | MHXKEHEPHO- | (PU3NIECKUE
acueTbl W | pacueThl U | U3NYEcKHUe acueTel M|
YmMeer mnpoBOAMUTH p p b p
MOJIENIMPOBA | MOZAETHPOBA | pacdeTl ¥ | MOJAEIHPOBA
HIOKCHEPHO™ HHE HHE MOJIETIMpOBa | HUE
(usnueckue ACIHP
TEIUIOPHEpre | TEIJIOPHEpre | Hue TEIJIOdHEPT
pacyeTsl u
THYECKHUX THYECKHUX TEIJIODHEPTe | ETHYECKUX
MOJICTTUPOBaHHE
YCTQaHOBOK M | YCTAHOBOK M | THYECKUX YCTaHOBOK U
TETIOPHEPreTHIECK
cucTeM c | cucrem C | yCTAaHOBOK U | cuCTeM €
UX YCTAaHOBOK U
CHCTOM ¢ | MCTIOIBb30BAH | HCTIOIB30BAH | CHCTEM ¢ | ucnone3oBa
B — nem CAE- u | uem CAE- u | ucnons3zoBan | Huem CAE-
CAD- CAD- nem CAE- u | u CAD-
CAE- wu CAD-
CHCTEM, HE | CHUCTEM, CAD- CHCTEM
cucrem (Y1)
JIOIyCKaeT JIOIyCKaeT CHCTEM,
omKboK HECKOJIbKO JIOITyCKaeT
HerpyOBIX MHOKECTBO
omKOoK HerpyObIX
OLIHOOK
Ymeer YmMmeer IInoxo He ymeer
paspabaTbiBa | pa3pabaTbiBa | ymeer paspabaTbiB
Tb Tb paspabartbiBa | aTh
KOMITBIOTEPH | KOMITBIOTEPH | Tb KOMITBIOTEP
bIE 13 KOMITBIOTEPH | HbIC
Ymeer NpOrpaMMbl | IPOTpaMMBI | bIe MpOTPaMMBbI
pa3pabaTbIBaTh (cxpunThI) (cxpunThI) MpOTpaMMbI | (CKPHIITHI)
KOMITBIOTEPHBIE JUTSE JUTSE (cxpunTHI) JUTSt
MIPOTPaMMBI YIpaBieHUs] | YIpaBICHUS | JUIst yIpaBiIeHUs
(ckpHIITHI) JUIS | mapaMeTpaM | mapaMmeTpaM | YIpaBIeHHS | mapaMeTpam
yIpaBieHUs u u napaMeTpam | U
rapameTpamu MOJICIIAPYEM | MOAETHPYeM | U MOJIETINpYe
MOZEIUPYEMOH Ol cpelpl, HE | O cpenpl, | MOLEIUPYEM | MOU cpenbl
cpenpt (Y2) JIOIyCKaeT JIOIyCKaeT oif  cpensl
(91113 (1) HECKOJIBKO CHCTEM,
HETPYOBIX JIOILYCKaeT
omHOoK MHO>XECTBO
HerpyOBIX
OLIHOOK
BJIAJECTh:
Mosxer 06e3 | [Ipu Hemonctpup | He  moxer
OomMOOK W | IEMOHCTpal | yer MIPOJIEMOHCT
HEJI0YETOB MM HaBBIKOB | MUHUMAJIBH | pupoBaTh
NIPOJIEMOHCT | aHaJIM3a bl HAa0OD | Gazomnie
pHpOBaThH pE3yNbTaTOB | HABBIKOB HABBIKI
HaBBIKH MOJIETIMPOBa | aHaNIH3a
Hasbikamn ananisa aHaM3a HI/ISL;I ’ U | pe3yJbTaToB anama
PE3YIIbTaTOon €3yJIbTaTOB | MHKEHEPHO 11?/10 yeJm oBa Pe3yIILTATon
monemuposarus 1 | P€Y P ACTHIP MOJIETINPOBa
MojenupoBa | pu3MUecKkux | HUS "
WHKEHEPHO- HUS u
HUS W | pacueTos, WH)KEHEPHO-
¢bu3mgecKux MH)KEHEPHO-
pacueToR WH)KEHEPHO- | MOJYYEHHBIX | (BH3MYECKUX (usitec
HonylleHl;le s ¢muueckux | B CAE- wu | pacueros, HSMHCCKIX
pacdeTos, CAD- nonyuennpix | Pacicros,
CAE- u CAD- TIOJTYICHHBI
cuctemax (B1) MIOJIyYEHHBIX | CUCTEMAX, B CAE- wu
B CAE- wu | momyckaer CAD- x B CAE- u
CAD- HECKOJIBKO cucTeMax CAD-
cHCTEMax HETPYOBIX CHUCTEMaXx,
OIIHUOO0K JIOTTyCKaeT
rpyOble
OLIMOKH




OrneHka «3a4TEeHO0» BBICTABJISETCS 3a BBIIOJHEHHE BCEX JAaOOPATOPHBIX
paboT, yCHenHoe MPOX0XKICHUE BCEX aBTOMATH3UPOBAHHBIX TECTOB.

OrneHka «He3aYTeHO» BBICTABIISICTCS 3a HEBBIMOJHEHHWE XOTS OBl OTHOMU
JabopatopHoil  paboThl, Oe€3yCHenHoe TMPOXOXKIEHHWE XOTA Obl  OJHOTO
aBTOMATU3UPOBAHHOTO TECTA.

3. IlepeyeHb O1LIECHOUYHBIX CPEICTB
Kpartkas xapakTepHCTHKa OLIEHOYHBIX CPEJCTB, UCIOJb3YEMBIX MPU TEKYLIEM

KOHTPOJIE YCIEBAEMOCTH U TMPOMEXKYTOUHOM aTTecTallud OO0Yy4arolerocs 1o
JTVCLUTUINHE:

HaumenoBanue
OneHovHbIe
OLICHOYHOTO Kparkas xapakTepucTHKa OIIEHOYHOTO CPEACTBA
Marepuaibl
cpencTaa
CucreMa HMHTEPAKTHBHBIX TECTOB, HWHTCTPUPOBAHHAs B
Tecr Jupyter paboune TeTpaan (Notebook), mo3Bosrsttoniast| KOMITIEKT TeCTOB Iist
Notebook (JNT) @aBromaTu3upoBaTh IMPOIEAYPY HU3MEPEHHs KauecTBa IMPOeKTa| jJabopaTopHBIX paboT
oOyJaromerocs
CucremMa CTaHAApPTU3MPOBAHHBIX 3aJaHUM, IO3BOJIAIOIIAS
Tect Moodle P P ’ KomrmtekT TecToBbIX

(TM) ABTOMATHU3UPOBATh TMPOILEAYPY M3MEpPEHUs YpOBHS 3HAHWUH WU

| Menmit 0Gysatomerocs samanuii B kypce Moodle

N [lepeuens 3amanuii u
Brimonmaenne rabopaTopHOii paboTh, 00paboTKa pe3yIbTaToB

Otuer 1o N N BOTIPOCOB JTS 3aIITUTHI
. UCTIBITaHWH, W3MepeHui, skcrepumeHta. OdopmieHue .
nabopaTopHOI . nabopaTopHOI
OTYeTa, 3allUTa PE3YJIBTATOB JIA0OOPATOPHOM paboTHI TIO
pabote (OJIP) paboThl, nepeveHb

OTYETYy

TpeOOBaHUH K OTYETY




4. TIlepeyeHb KOHTPOJILHBIX 3aJlaHUl WJIM WHbIE MAaTepPHAJIbI,
HeoOXoAMMble [JI1 OLEHKH 3HAHWI, YMEHUI M HABBIKOB, XapaKTepH3yIOIIMX
Tanbl GopMUPOBAHMS KOMIIETEHIIUH B IPpoLiecce 0CBOEHUS TMCUMILINHBI

Ilpumepwvl 3a0anuti
s Tekymero kourpoJs TK1:
[Iposepsiemast komnerenuus: OIIK-1.2 (3, Y, B)

Tect Jupyter Notebook (JNT) — 2 6amia 3a kaxayro 3amauy (Bcero 8)

Camu 3amaud BMecTe C TecTamMd o¢opMIIeHBI B BHE pabodei TeTpamu
(Notebook) u pasmerenst B kypce Moodle https:/Ims.kgeu.ru/course/view.php?id=4521

1. laBnenue napa

2. IlpuHagIeKHOCTh KPYTyY

3. CyuiecTBOBaHUE TPEYrOJIbHUKA

4. ITpuHaAJICKHOCTD APy

[Tpumep MHTEpaKTUBHOTO TecTa K 1 3amaye:

import unittest

from 10 import StringlO

from unittest import TestCase
from unittest.mock import patch

class i1s _criticalTestCase(unittest.TestCase):
def test subcritical(self):
with patch("sys.stdout”, new = StringlO()) as result:
i1s_critical(0)
self.assertEqual (result._getvalue(), "subcritical\n®)

with patch("sys.stdout”, new = StringlO()) as result:
iIs_critical(15)
self.asserteEqual (result.getvalue(), "subcritical\n®)

with patch("sys.stdout”, new = StringlO()) as result:
iIs critical(218.2)
self.assertEqual (result._getvalue(), "subcritical\n®)

with patch("sys.stdout”, new = StringlO()) as result:
Is_critical(218.3)
self.assertEqual (result.getvalue(), "critical\n®)

with patch("sys.stdout”, new = StringlO()) as result:
iIs_critical (220)
self.assertEqual (result._getvalue(), "supercritical\n®)

with patch("sys.stdout”, new = StringlO()) as result:
iIs_critical (300)
self.assertEqual (result.getvalue(), "supercritical\n®)

unittest.main(argv=[""], verbosity=2, exit=False)


https://lms.kgeu.ru/course/view.php?id=4521

Kpurepuu ouenuBanus:
Kaxknas pemieHHas 3aaya OLIEHMBAETCS MaKCUMalbHO B 2 Oauia (8 OaioB 3a

BCIO JJabopaTopHyto padboTty). CucreMa olleHUBaHUS PE3yIbTaTOB:
— IIpolinensl Bce TeCThl, COOIIOEHBI CTaHIapThI pepd — 2 Oaia

—Ilpoitnensl Bce TecThl MNpU  JACPEKTHOM  apXUTEKType  peIIeHUs

(ucmonb30BaHbl T.H. "KOCTBUIM" HJIi TPOXOXKIEHUS TECTOB W/WIM HapyIIEHBI
cTaHaapThl pep8) — 1 6amn

— He mpoiinen xoTst Obl OAMH TECT WK OTCYTCTBYET perienue — (0 6aios

JomoanurenbHbie 0aabl Kk TK1:

Tect Moodle (TM) — 1 6asut 3a kaxblid BepHbIi 0TBET (MakcumyM 10)

1. Kakoe 4uci10 BBIAACT CJIeayOIMid Kox?

T AXuOLaxXxnm

ri

13

-5

s + 2
d

2 *s

nt(s + k + d)

2. Kakas u3 YKa3aHHBIX CTPOK CYUTHIBACT LEJI0€ YUCJ/IO B IEPEMEHHY IO n?

n = int(input())

n = float(input())

= 1nteger(input())
= 1nput()

= str(input())

> 35 O

3. BoiOepuTe BepHbIe CTPOKM KOAA (0AUH WJIH HECKOJIbKO 0TBETOB):

print(*'3.1415")
print(""I1*m a math teacher and a programmer!'")
print("I"m 16 and 1"m from Northern Ireland.")

pri Nt ('IlosMma "MEpTBEIE oyu" OOHa nus3 CaMBIX
VHTEPECHHX ')

print ('llpocTo TekcT...")

print()

4. Kakoe 3HavyeHue OyaeT BbIBEICHO HA JKpPaH MOCJe BbINOJHEHUS
cjieayoieii MPporpaMMsbl, €CJIM ¢ KJIABUATYPHI BBEAE€HO YUCJI0 7?

a =

int(input())

ifa> 2 and a <= 17:

b=3
p=a*a+b*hb



else:

b=5
p=(@+Db) *(+Db)
print(p)

5. PacnoJsio:kure 3j1eMEHTHbI CIHCKA B NPABWJIBHOM IOPSAKE COIJIACHO
MPUOPHUTETY:
e Jlormueckoe cJioxeHue O0Or
e Jlormueckoe oTpuuaHue NOT
e Jlormueckoe yMHOXeHMe and

6. PaboTa kakux onepaTropoB AaeT BEePHbIA OTBET NMPH JHOOOM 3HAYECHUH
nepeMeHHOM i (BbIOeprTEe OJUH MJIM HECKOJIBKO 0TBETOB)?

o iTf 1 / 2:

print (i, 'uérHoe')
else:

print (i, 'wHeuéTHoe')
o iT 1 // 2:

print (i, 'uérHoe')
else:

print (i, 'Heu&THOE')
e IT 1 % 2 == 0:

print (i, 'uérHoe')
else:

print (i, 'Heu&THOEe')
e 1T 1 // 2 == 0:

print (i, 'uérHoe')
else:

print (i, 'Heu&THOEe')

e IT 1 % 2 '= 0:
print(i, “Heué&rHoe')
else:
print (i, 'uérHoe')

e if 1 // 2 1= 0:
print(i, 'uHeué&rHoe')

print(i, 'ué&rHoe')

7. UTto Oyner BbIBEICHO HA JKPAH B pe3yJibTaTe BBLINOJHEHUS CJIeayouei

NMPOrpamMmmbi?
numl = 34
num2 = 81

iITf numl /7 9 == 0 or num2 % 9 == O:



print("umucmno', numl, 'sBwmrpaso')
else:
print ('umcyno', num2, 'BeMI'PaJo')

® UMCJIO NumZ BHMUIPAJIO
e upycJyio 81 BEMI'PAJIO
e UyCJIO numl BEMI'PAJIO
e uycJyio 34 BHMI'PAJIO

8. Uto BBIBEET CICAYIOIIUN KOA?
print(*1%, 2%, "3%, 4%, sep="*")
o 1234
e 12314
o 1*2*3*4

9. BriOepuTe BepHbIe YTBep:KIeHUs (0MH MJIH HECKOJIBKO 0TBETOB):
e JIMa TI[EepeMEeHHOM He MOXEeT COBIalaThb C KJIIKOYEBEM
(ape3epPBUPOBAHHEIM) CJIOBOM
e JlMa IIEepPEeMEeHHOM He MOXEeT HauMHATbCHA C UMOPE
e JlMa IIEepPEeMEeHHOM He MOXeT OKAHUMBATLCH LUMOPOU

e /Mg IEepeMeHHOM  MOXeT  HauMHaTbCcd C  CUMBOJA
nonuépkuBaumsa (_)

10. Kakoe 4uncJi0 BbIAACT COeAyIOIHI Ko ?
a=17 // (23 % 7)
b=34%a*5-29%4*3
print(a * b)

s Tekymero kourpoJs TK2:
[IpoBepsiemas komnetrenius: OIIK-1.2 (3, Y, B)

Tect Jupyter Notebook (JNT) — 2 6amia 3a kaxayro 3agaqy (Bcero 16)
Camu 3amaum BMecTe ¢ TectamMu odopmieHsl B Buie paboued TeTrpaau
(Notebook) u pasmemnienst B kypce Moodle https://Ims.kgeu.ru/course/view.php?id=4521
1. CopTupoBka Tpéx
2. KBagpatHoe ypaBHEHUE
3. IlocnenoBaTebHOCTh YHCEN
4. CymMa 1 nipousBeieHue mudp
5. IlocaenoBarenbHOCT, PUOOHAYYHN
6
7
8

. MAX u MIN
. 3BE3AHBIN TPEYrOJIBHUK
. Jlenurenn


https://lms.kgeu.ru/course/view.php?id=4521

Kpurepuu ouenuBanus:
Kaxxnas perenHas 3ajada OlleHMBAeTCs] MaKCUMalibHO B 2 Oata (16 GamioB

3a BCIO JJaOOpaTopHyto padboTy). Cuctema OLEeHUBAHUS pe3yIbTaTOB:

— IIpoiineHsl Bce TecThl, COOIIOAECHBI CTAHIAPTHI pep8 — 2 Oasuia

—Ilpoitnensl Bce TecThl mNpu  JACPEKTHOM  apXUTEKType  peEIICHUs
(ucmonb30BaHbl T.H. "KOCTBUIM" HJIi TPOXOXKIEHUS TECTOB W/WIM HapyIIEHBI
cTaHaapThl pep8) — 1 bamn

— He mpoiinen xoTst Obl OAMH TECT WK OTCYTCTBYET perienue — (0 6aios

JlomotHuTeIbHBIE 0Bl K TK2:
Tect Moodle (TM) — 1 6ast 3a kaxplil BepHbIit 0TBET (MakcumyM 10)

1. Kakoe 4mcJio HYKHO HanmucaTb BMECTO MHOIoTovus, YTOObI IMUKRJI
BbINIOJIHUJICA POBHO 7 pa3?
1= ...
while 1 <= 10:
print ("Python!*®)
1 +=1

2. Kakyw mnociegoBareJibHOCTb YHCeJI [acT BaM BbI30B (YHKIUH
range(0, 501, 100)?
e 0, 501
0, 100, 200, 300, 400, 500
0, 100, 501
0, 100, 200, 300, 400, 500, 501

3. Kakyw mnociegoBareJJbHOCTh YHCEJI [AaCT BaM BbI30B (PYHKIUH

range(6)?
e 6
e 1, 2, 3, 4, 5, 6
e 1, 2, 3, 4, 5
e 0, 1, 2, 3, 4, 5, 6
e 0,1, 2, 3, 4, 5

4. Onpeaeaure KaKy0 3a/1a4y peliaer cjieAylumuil pparment Koaa:
n = int(input())
counter = 0O

for 1 1n range(l, n + 1):
iIT1 %3 =0and i1 %7 = 0:
counter += 1



print(counter)

BBIBOJAUT KOJIMYECTBO YUCEI OT | 10 N KpaTHBIX 7, HO HE KPAaTHBIX 3
BBIBOJAUT CyMMY 4HcelI OT 1 10 N-1 KpaTHbIX 3, HO HE KPaTHBIX 7
BBIBOJUT CyMMY 4Hcell OT 1 10 N-1 KpaTHbIX 7, HO HE KPaTHBIX 3
BBIBOJAUT KOJIMYECTBO YHCEI OT 1 10 N KpaTHBIX 3, HO HE KPATHBIX 7
BBIBOJAUT CYMMY YHCEJI OT 1 0 N KpaTHBIX 7, HO HE KPaTHBIX 3
BBIBOJAMUT KOJIMYECTBO YKCE OT 1 A0 N-1 KpaTHBIX 7, HO HE KPaTHBIX 3
BBIBOJAUT CYMMY 4HCEJI OT 1 10 N KpaTHBIX 3, HO HE KPATHBIX 7
BBIBOAUT KOJIMYECTBO YKCeEl OT 1 10 N-1 KkpaTHBIX 3, HO HE KpaTHBIX 7

5. Kakyw noc/jiegoBaTejJbHOCTh 4YHCEJ JacT BaM BbI30B (PyHKIUM

range(2,

6)?
2,3, 4,5

2
2
1

N WO

, 4, 5, 6
2 ,3,4’5

6. CoOepure nporpamMmy, BIYUCISIIONIYI) KOJIMYECTBO HM(P BBEIEHHOI0
HATYPAJbHOIO YHCJIA:

counter += 1

n //= 10
print(counter)

n = int(input(Q))
counter = 0
whille n > O:

7. Kakyo nocieaoBaTeJJbHOCTL 4YHCEJT JACT BaM BbI30B (QYHKIMHU
range(10, 5, -1)?

10, 9, 8, 7, 6
10, 9, 8, 7, 6, 5
10, 5, -1

10, 5, O

8. Onpenenure, 4TO BHIBEACT CJAEAYIOIINHA (pparMeHT Koaa?
for 1 1n range(10, 25):

print("Python awesome!*®)

16 pa3 Python awesome! Ha 071HOI cTpoKe "epe3 mpooden
25 pa3 Python awesome! Ha Ka)X10#1 CTpoke
10 pa3 Python awesome! Ha oHO# cTpoke yepe3 mpoden
16 pa3 Python awesome! Ha kaxmoi CTpoke



25 pa3 Python awesome! Ha 0JTHOM CTpoKe Yepes Mpooe
15 pa3 Python awesome! Ha oHOI cTpoOKe "epe3 mpode
15 pa3 Python awesome! Ha kaxo# CTpoke
10 pa3 Python awesome! Ha kaxm0i CTpoke

9. OnpeaesiuTe KaKyI0 3a/1a4y pemiaeT cJeaylinuid (pparMeHT Koaa:
n = int(input())
1 =2
while n % 1 '= O:
1 += 1
print(i)

]

® BBIBOJUT CKOJIBKO pa3 JAEJIHUTCS BBEJECHHOE YNCIIO HA 2

® BBIBOJUT MAKCUMAJIbHBIN JIEJIUTEIb YUCIIA

® BBIBOJUT MUHUMAJBHBIN JEIUTEIb YUCIIA, OTIIMYHBIA OT €UHULIBI
® BBIBOJUT KOJUYECTBO LIUPP B YHUCIIE

10. Onpeaenure KaKyIo 3aia4y pemiaer cJaeAyOMui (pparMeHT Koaa:
n = int(input())
res = 1
1 =2
while 1 <= n:
res *= 1
1 += 1
print(res)
BBIBOAUT (paKTOpHAI YKCIIa N
BBIBOJAUT CYMMY 4MCeJI OT 1 10 n
BBIBOJUT 2 B CTCIICHU N

BBIBOJIUT CYMMY YHUCEJ OT 2 JI0 N

Jas Tekymero koutpoJas TK3:
[IpoBepsemas komnerenuus: OIIK-1.2, (3, Y, B)

Tect Jupyter Notebook (JNT) — 2 6amna 3a kaxayro 3aaady (Bcero 10)

Camu 3amaum BMecTe ¢ TectamMu odopmieHsl B Buie paboued TeTrpaau
(Notebook) u pasmerienst B kypce Moodle https://Ims.kgeu.ru/course/view.php?id=4521

1. OnuHakoBbIE cocenu

2. I'macHbIe U corytacHbIe

3. JIBouuyHas cucTeMa CUHCICHUS

4, Mudp Lezaps

5. Bropoe BXoxeHue

Kpurepuu ouennBanus:
Kaxxnas pemienHast 3ajada OIeHHUBAETCs] MaKCUMaIbHO B 2 Oamta (10 G6amwioB

3a BCIO JIabopaTtopHyo padoTy). Cucrtema oreHuBaHUsI pe3yIbTaTOB:


https://lms.kgeu.ru/course/view.php?id=4521

— IIpotinensl Bce TECTHI, COOTIOIEHBI CTAHIAPTHI pepd — 2 Oaia

—Ilpoiinensr Bce TecThl Tpu  ACPEKTHOW  APXUTEKType  PpEIICHHS
(ucToNb30BaHbl T.H. "KOCTBUIM" HJISi TIPOXOXKIEHUS TECTOB W/WIM HapyIIEHBI
craHzaptel pep8) — 1 6amn

— He npotinen xoTst ObI OMH TECT WM OTCYTCTBYET pernieHue — 0 6amios

JomoaHureabHble 0a/ibl K TK3:

Tect Moodle (TM) — He mpenycMoTpeH Monyiem (BKJIIOUEH B coctaB 4
MO/TYJISA)

Js Trekymero kourpoJisa TK4:
[TpoBepsiemas komnetenuus: OIIK-1.2 (3, Y, B)

Tect Jupyter Notebook (JNT) — 2 6asia 3a kaxayro 3amady (Bcero 8)

Camu 3amaum BMecTe ¢ TecTtaMu oOQopmieHbl B BuAe pabouell TeTpaau
(Notebook) u pasmerniens B kypce Moodle https://Ims.kgeu.ru/course/view.php?id=4521

1. KoppekTHslii ip-aapec

2. CoBnagarouiye napbl

3. MIN u MAX
4. BanuaHelii HOMED

Kpurepuu oueHuBanus:
Kaxnas permenHas 3ajiadya OlieHMBAeTCsl MakCUMalibHO B 2 Oata (16 GamioB

3a BCIO JIabopaTopHYyI0 padoTy). Cucrtema OlleHUBAaHUS PE3yJIbTaTOB:

— IpoitaeHsl Bce TECThI, COOJIOICHBI CTAaHIAPTHI pepd — 2 Gasuia

—Ilpolinensl Bce TecTbl MpU  JAEPEKTHOH  apXUTEKType  pelieHus
(uconmp30BaHbl T.H. "KOCTBUIH" ISl TPOXOXKIAEHUS TECTOB W/WIM HapyIICHBI
cTauaapThl pep8) — 1 6amn

— He npoiinen xoTst Obl OAMH TECT WK OTCYTCTBYET perienue — 0 6aios

JonmosHurenbHble 0a/u1bl K TK4:
Tect Moodle (TM) — 1 6ar 3a kax bl BepHbIi 0TBET (MakcumyM 10)

1. Uro noka:ket npuBeeHHbIN HUXKe PparmMeHT koga?
numbers = [1, 2, 3, 4, 5]
my_ list = numbers[1:3]
print(my_list)
e [2, 3]
[2, 3, 4]
[1, 2, 3]

[1. 2]


https://lms.kgeu.ru/course/view.php?id=4521

2. BepHer Jiu IpMBeAeHHbIN HUKe KO 3HaYeHue True?
s = "aabb!@#$llicc"
print(s.islower())

° HA
e HET

3. Kakoil CTpPOKOBBIi MeTOA BO3BpPalllaeT HCTHHY, €CJH CTPOKOBOE
3HAYeHHE COJEPKUT TOJIbKO OYKBbI H HMeeT N0 KpaiiHeH Mepe OIMH CUMBOJI?

e i1salpha(Q)

e alpha()

e alphabetic()
e i1sletters()

4. Kakoii CTPOKOBBII MeTO/I BO3BpalIaeT KONMUIO CTPOKOBOI0 3HAYeHHs, B
KOTOPOM YAAJIeHbI BCe BeAylue npodebHble CHMBOJIbI?
e remove()
o Istrip(Q)
o rstrip()

o strip()

5. Uto moka)keT mNpUBeICHHbIH HHWke (QparmeHT Koaa? Baeaure
npaBuibHbIA oTBeT. B caydyae ommOku thnma ''IndexError: list index out of
range' BBeaure -1

numbers = [1, 2, 3, 4, 5]

print(numbers[-2])

6. Uro mokaxeT NpuBeIeHHbIH HUKe (P)parMeHT Koaa?
numbers = [1, 2, 3, 4, 5]
my_ list = numbers[:-1]
print(my_list)
e [1, 2, 3, 4, 5]
[1, 2, 3, 4]
[2, 3, 4, 5]

[5]1

7. UTo mokakeT NPUBEACHHBIA HUKe (parMeHT koga?
numbers = [10] * 5
print(numbers)
e [10, 10, 10, 10, 10]
e [5, 5, 5,5,5,5,5,5,5, 5]
[10] * 5
[10] [10] [10] [10] [10]



8. Kakoil cTpoKoOBbIii MeTOA BO3BpAIlaeT HCTHHY, €CJIH CTPOKOBOE
3HAYEHHE COJAEPKUT TOJNbKO HM(PHI U MMeeT M0 KpaiiHell Mepe OAMH CUMBOJI?
e numeric()
o isdigit()
o digit()
e 1snumber()

9. Kakoil cTpOKOBBIiI MeTOA BO3BpallaeT HHAEKC NEPBOr0 BXOXKACHHUS
NMOJACTPOKH B CTPOKY?
e 1ndex of()

e 1ndex()
e locate()
e TINdQ

10. BcTaBbTe BepHbI BAPDHAHT B NPeAJIOKECHHAE:
«B pe3ynprare NnpuMeHEHNU ... 3HAYEHUE B 3aJaHHON MHIAEKCHOU MO3ULIUN YIAJAETCs
U3 CIIUCKa»
e remove()
o del
o delete()
o Kkill

Juisa Trekymero konrpoJs TKS:
ITposepsiemas komnerenuus: OIIK-1.2 (3, Y, B)

Tect Jupyter Notebook (JNT) — 2 Gasta 3a kakayro 3agady (Bcero 8)

Camu 3amaunm BMecTe C TecTaMd OQGOpPMIICHBI B BHUjE pabodeil TeTpaau
(Notebook) u pasmerniensl B kypce Moodle https://Ims.kgeu.ru/course/view.php?id=4521

1. ITpoBepka naposs

2. CyxocTb napa

3. OnHocTtyrneH4aras TypOuHa

4, JIByxcTyneHnyaras TypOuHa

Kpurepuu oueHuBanus:
Kaxknas permieHHas 3ajadya OlEHHMBAeTCS MakKCHMaJIbHO B 2 Oamta (18 OammoB

MakcuMaibHO, TTopor 13 6amioB). Cucrema oreHUBaHus pe3yabTaToB 3a 1, 2, 3 u 4
3a7]a4¥ COOTBETCTBEHHO:

— I[IpoiiaeHsl Bce TeCThI, COOJIOICHBI CTaHAAPTHI pepd — 3, 4, 5 u 6 6aiuoB

— IIpolinensl Bce TeCThl NMpU 1e(PEKTHON apXUTEKType pelieHus (OTCYyTCTBYET
JIEKOMIO3UIIMS KOJ1a Ha (PYHKIIMH, UCTIOIB30BaHbI T.H. "KOCTBUIN" JIJIsI IPOXOXKACHUS
TECTOB W/WJIN HapyIIeHbI cTanaapTel pepd) — 1, 2, 3 u 3 G6amna


https://lms.kgeu.ru/course/view.php?id=4521

— He npoiinen xota Obl OJUH TECT WM OTCYTCTBYET peuieHue — 0 6amioB 3a
3a/1a4y, HE MPOLIEIIIYIO TECT

JlomotauTeIbHBIE 0aJLIbI K TKS:
Tect Moodle (TM) — 1 6amn 3a Kaxk/ablii BepHbIH 0TBEeT (MakcuMyMm 10)
1. B3rjisiHuTe HA NPUBEJIEHHOE HUKE onpeieieHne PyHKIum:
def print_number(a, b, c):
d=(CG+c) /b
print(d)

Kakoe 3Ha4yenne 0yaer mokasaHo, mocjie BbI30Ba QyHKUMHU ?
print_number(8, 4, 7)

2. JIsisi 4ero uCmoJib3yeTcsi oneparop pass?

e IJIS BO3BpaATa 3BHAUEHUS U3 OYHKLIUMU
® IJIS CO3IaHMuA 3aATJIYUKU
® IJIg TPEepPHBaHUA OGYHKUIUM

3. ®ynknusa get sum() onpeaesaeHa caeaylONUM 00pa3om:
def get_sum(x, Yy, Zz):
return X + vy + z
print ('Cymma paBHa', X + y + 2)
Yto Oymer BbIBeIeHO B pe3yibTaTe BbINOJHEHUSI CJIEYHOLIEro
MPOrpaMMHOI0 Kojaa?

print(get_sum(l, 2, 3))

e 6
CyMMa paBHa 6

e 6
e CymMMa paBHa b6

e CymMa paBHa 6
6

4. UTo mokaxeT NpuBeJeHHAs HUKe MPporpamMma?

X =5



def add():
X =3
X =X +5
print(x)

add()
print(x)

Bei0epuTe onnH oTBeT:
e 8

5. UTo nmoka;keT NpuBeAeHHAS HUKe Mporpamma?

X =5
def add():
global x
X =3
X =X+5
print(x)
add(Q)
print(x)
Bri0epure onuH oTBeT:
e 3
8
e 8
5
e 8



e 5
5

6. Kakme u3 nepeMeHHBLIX B TPUBEJIEHHOM HHKe KoOAe SIBJISIIOTCS
JOKAJIbHBIMHA?

def factorial(n):

res =1
for 1 1In range(2, n + 1):
res *= 1

return res

number = int(input())
T = factorial (number)

Bbi0epuTe 01UH MJIM HECKOJIBKO OTBETOB:
o 1

e N

number

o T

e res

7. Kakoii nporpaMMHBbIil KOl HANIMCAH ¢ OIUOKOH?

1.def do_something():
a=1
print(a)

a=2~0
do_something()
print(a)

2.def do_something():
a-=1

do_something()
print(a)

3.a=1

deft do_something():
print(a)



def

do_something()

Bri0epuTte 01UH WJIH HECKOJIBKO OTBETOB:

° 1
) 2
° 3

8. ®ynknus do_something() onpeaesiena ciaenyrmmum odpa3om:

do_something(numbers):

result = 1

for 1 In numbers:
result *= 1

return result

UYro Oyzer BbIBeleHO B pe3yJjbTaTe BbINOJHEHUS CJeAYHIIEro

NPOrpaMMHOro Koaa?

print(do_something([2, 2, 2, 2]))

9. Uto mokaxeT NpUBeJIeHHAS] HUKe porpaMmma?

def swap(a, b):
a, b =Db, a

a=4

b =3
swap(a, b)
print(a - b)

10. Paspemaercst 14, 4TOOBI JIOKAJIbHASA NEPEeMEHHAsA B OJHON (yHKUMHU

HMeJIa TO Ke UMS, YTO U JIOKAJIbHAS epeMeHHAasi B APYro pyHkuum?

BepHO
HeBepHO

JlJIs IpOMeKYyTOYHOM aTTeCTALMU:
3auem npocmasnsemcs npu cymme Habpannwix 6annoe bonee 54.



Cemectp 6
Jst tekymero konTpoas TK1 (TK6):

[IpoBepsiemas kommereHius: OIIK-1.2.B(2) - BnageeT HaBbIKaMU HACTPOMKHU
[UIK
3amura JsabopaTopHoi padoThI

OT4eTOM CIY>KUT CO3JJaHHAs ITporpamma u €€ pe3yJabTaThl.

KoHTpoJibHBEIE BOIIPOCHI:

1. Kak nepenarb CoDeSys umHopManuio 0 TEXHUYECKUX XapaKTEPUCTHUKAX
KOHTpoJuiepa?

2. Kak mo6aBuTth Tapret-daiina B mpoekt CoDeSys?

3. Kak 00bsBUTH TIEpeMEHHBIC JIJIs1 BXOA0B M BbIxo10B [1JIK?

4. Kak npousBoautcs Hactpoiika cBsizu ¢ IUJIK u 3arpy3ka mpoekra B
KOHTpoJuiep?

5. [lepeuncnure s3b1KH, ornipeaensembie ctangapTrom MOK 61131-3.

6. Ykaxxute Ha3HAYCHHE KOHTPOJLIEPA.

7. HazoBute ocHoBHbie Tumbl [TJIK.

8. IIpuBeaute THmoBoit cocras ITJIK.

9. OOBscHUTE, YTO TO3BOJISCT BBITIOJHATH S3BIK (DYHKITMOHAIBHBIX OJIOKOB

CFC?
JlomotHUTEILHBIE 0AJLIIBI

JlonoyiHUTENbHBIE OaIbl  OOYYArONTUKUCS MOXET TOJYYUTh 3a YMCHHE
IPOJIEMOHCTpHpPOBaTh B AciicTBHM B cucteMe CoDeSys oTBeThl Ha J1abopaTopHOM
paboTe (BBIIEPACIIOIOKEHHBIM cUCcOK). Kaxknas meMoHcTpanusi MPUHOCUT IO 3
oasuia.

s tekymero kourpoas TK2 (TK?7):

[IpoBepsiemass kommerenuusi: OIIK-1.2.3(2) - 3HaeT CHHTaKCHC SA3bIKOB
craggapra MOK 61131-3, V(2) - ymeer pazpabaTeiBaTh nporpaMMmubiid ko gt [TJIK

3amuTa 1a00paTOpPHOIl padoThI

OT4eToM CITy>KUT CO3/1aHHasi IporpaMMa U €€ pe3yJbTaThl.

3amuTa 1a60paTopHON pabOThHI

1. O6bsicHUTE, YTO MO3BOJISET BBIIOIHATD S3bIK TEKCTOBOTO PEAAKTOpa

BBICOKOTO YpoBHA ST.

2. Boipaxenus B ST.

3. [Mopsimok BeUMCICHNS BhIpaskeHUH B ST.

4. Tlyctoe Beipaxenue B ST.

5. Omeparop Boi0opa IF B ST.

6. Omeparop MHOkecTBeHHOTO BhIOOpa CASE B ST.

7. Huxnet WHILE, REPEAT B ST.



8. IMuxxa FOR B ST.

9. TIlpepsiBanue utepanuii oneparopamu EXIT, RETURN B ST.
10. Utepanus Ha 6a3e padouero nukia [IJIK B ST,
11. Odopmiienne Tekcra ST-nporpamm

12. ®opmaT HHCTPYKIMH B si3bIKe |L

13. AkkymymsaTop (pe3ysbrat) B sizbike |L

14. Tlepexox Ha MeTKy B si3bike 1L

15. Cko0Okwu B si3pike 1L

16. Monudukarops! B si3bike |1L

17. CrangapTHbie onepatopsl B si3bike |L

18. Bb130B (pyHKITMOHAIBHBIX OJIOKOB ¥ TIPOTPaMM
19. Br13oB pynkimu B si3bike 1L

20. KoMmMmeHTHpOBaHUE TEKCTa B si3bike |L

21. S3pik IL B pexxuMe UCTIOTHEHUSI.

JlonmoiHUTEILHBIE 0AJLIbI

JlonoJIHUTENNbHBIE Oaibl  OOyYarOUIUKACS MOXET TOJYYUTh 32 YMEHHUE
IPOJIEMOHCTPUPOBaTh B AeiicTBUM B cuctemMe CoDeSys oTBeThl Ha nabopaTopHOi
paboTre (BBILIEPACTIONOKEHHBIN cnucoK). Kaxaas JeMOHCTpauusi TPUHOCUT MO 3
Oana.

Has texkymero kourpoasa TK3 (TKS):

[IpoBepsiemass kommereHnus: OIIK-1.2.3(2) - 3HaeT CHHTaKCHC S3BIKOB

crangapta MOK 61131-3, ¥(2) - ymeer pazpabarsiBaTh mporpaMMubiid ko st [TJIK
3amuTa J1abopaTOpHOM pabOTHI

. Henu B s361xk€ LD

. Pente ¢ camodukcanueit B si3p1ike LD

. [lopsA0K BBINOJIHEHUS TPOrpaMMBbl U 0OpaTHBIE CBsA3M B si3bike LD

. YIipaBieHue nopsIKOM BBIITOJIHEHUS IPOrpaMMmsbl B A3bike LD

. Pacnupenue Bo3mMoxkHOCTEH B si3biKe LD

. Ocobennoctu peanuzanuu LD CoDeSys

. LD -nuarpaMmsbl B peXUMe UCIIOJICHUS

. Orobpaxenue s3p1ka FBD B mpoexte POU

. CoenunurenpHble TUHUU B 13bike FBD

10. ITopsaok BBITIOTHEHUS POTpaMMBI B si3bike FBD

11. uBepcus J0THYECKUX CUTHAIIOB B si3bike FBD

12. CoenuuuTenu u oOpaTHbIe cBsi3u B sizbike FBD

13. Metku, epexobl ¥ Bo3Bpar B sizbike FBD

14. Beipaxkenust ST B FBD

15. larwu B 531K SFC

16. Tlepexomsl B si3b1ke SFC

17. Havanbubli mar B s3eike SFC

18. TTapannenbHble BeTBU B si3bike SFC

OOoONO OIS, WN -



19. AnpTepHatuBHbIE BETBH B si3bike SFC
20. ITepexon Ha Mpou3BOJILHBIN AT B si3bike SFC
21. Otnuuus crangaptHoro sizbika SFC ot s3pika SFC B cucteme CoDeSys

JlonoTHUTEIbHBbIE 0AJLTbI

JlononHuTenbHble  Oayuibl  OOyYaroUIMiiCss MOKET  MOJYy4YUTh 3a  yYMEHHE
npoAeMOHCTpUpoBaTh B AeiicTBuM B cucteme CoDeSys oTBeThl Ha 1a00paTOpHOI
pabote (BBIIIEPACTIONOKEHHBIN CcrucoK). Kaxkmas neMoHCTpamusi TPUHOCUT 1O 3
Oasna.

Cemectp 7

Juis rekymero kourpoJisa TK9:
[Iposepsiemas komnerenuus: OIIK-3.5 (3, Y, B)

1. Kak pacmmdpoBsiBaeTcst abOpeBuatrypa MeHemkep 06a3nl janabix DBM?
- Data Base Manager

- Digital Base Module

- Digital Basic Manager

- Data Basic Master

2. KaKOﬁ KOJOI'CHCPATOP JIY4YHIC ITOAXOOUT AJIsI MOACIIMPOBAHUA U pacuCTa
TCILIOTUAPABINYICCKUX 3a11aq?

- CMS

- AUTO

- ELECTROCITY

- VPanels

3. Kakas Bkiajika UCIoyIb3yeTcs JIJIsi OTOOPaKCHUSI JIEMEHTOB U OJIOKOB
TETJIOTUIPABINICCKUX CXEM?

- bubnuoreka kiaccos

- OKHO coO001IIeHN

- [TaHETH TPUMUTHUBOB

- MeHeKep TaHHBIX

4. JInsa uyero npumensiercst 610k CMS «I"pannunoe ycioBue»?

- 33/1aéT HavaJIbHBIC TTAPaMETPhl pacyéTa CUCTEMBI

- 3aJ1a€T TpaHUIIbl TabapuTOB OAKOB

- yCTaHaBIMBAaET MaKCUMaJbHbIE 1 MUHUMAJIbHBIC 3HAUYECHUS TTapaMeTPOB
JABJICHUS U TEMIIEPATYPhI BOJIBI

- 3aJ1a€T MOrPELUIHOCTh PACUETOB



5. Kak onpenenuth, 4TO 3JIEMEHT TEIIOTUIPABINYECKON CXeMbl (Hacoc) mpu
HaHECEHUHU Ha paboyee MPOCTPAHCTBO 3aKPEMUIICS Ha KaHaJe, U SBIIAETCS €ro
HEOTHEMJIEMOM YacThiO?

- 1P BbIJIeJIEHUU 00BEKTa, KaHaJ MOJICBEYUBAETCA KEITHIM LIBETOM

- 1P BbIJICJIEHUN 00BEKTa OH MOICBEYUBAETCS JKEJITHIM I[BETOM

- 1P BbIJICJIEHUN 00BEKTa OH BPEMEHHO CTaHOBUTHCS TPO3PAYHBIM
(oOeciBeunBaeTC)

- IPU TIEPEMEIICHUH 00BEKTa OH MEPEMENTACTCsI BMECTE C KaHAJIOM

6. Kakoe nmpaBuiio cienyeT yduThIBaTh IPU HAHECEHHUH 3aIBUKEK U HACOCOB HA
pacyeTHyIo cxemy?

- YCTaHABJIMBAIOTCS HA KaHAT MEXIY Y3JIaMH

- YCTaHABJIMBAIOTCS B HavaJie, MPOU3BOJIbHO, B JIFOOOI YacTH pabovero
IIPOCTPAHCTBA

- YCTaHABIIMBAIOTCS HAJ| y3JIaMHU

- YCTaHABIIMBAIOTCS TOJIBKO HA KaHaJ HE UMEIOIINI y37I0B

7. Kakoe nmpaBuio cieayeT yYUThIBATh IPU HAHECEHHUH JTaTUMKa pacxo/a Ha
pacUeTHYIO cXemy?

- YCTaHaBJIMBAIOTCS TOJBKO HA KaHaJ

- YCTaHABJIMBAIOTCS TOJBKO Ha y3€l

- YCTaHaBIIMBAIOTCA TOJILKO Ha Oak

- YCTaHABJIMBAIOTCS TOJBKO HA HACOC

8. Kak M0kHO cBsI3aTh JIBE M 00JIee pacUCTHBIX 3aJ]a4 Mepe;] 3aIyCKOM UX Ha
pacuet?

- C TIOMOIIIbIO OJIOKOB «I paHUYHOE YCIIOBHE)

- ¢ moMo1IsI0 010K0B «Kanam

- ¢ momorsto komauas! IMsf u inc B Tepmunaie

- C ITIOMOIIILI0 OJOKOB «Y3e»

9. Kakoit Moysib TOTIOJIHUTEITLHOM 3arpy3KHu MPEICTABIIAET COOOM
OMOIMOTEKY TaHHBIX CBOMCTB BOJIBI M BOJSIHOTO Mapa?

- load phys,1,1

- DBM

- global04

- global03

10. Yrto u3 HMKE MPUBEJECHHOTO SIBJISETCS OTAATIMKOM?
- 1SD

-CMS

- DBM

- Imsf

Js rekymero kourpoJsa TK10:



[TpoBepsiemas komnerenuus: OIIK-3.5 (3, ¥, B)

1. Kakas koMaH/1a Mo3BOJIsIeT cOOpaTh 3a1auy?
-1ld s

- Vi

- s

- CScan

2. Ilpu reHepanyiu pacueTHbIX 3a/1a4 KOMITHIHPYIOTCS (hailiibl, KOTOPBIE MOTYT
umeTh crnenyromuit BuA lld tc 1. Uro o3Hauaer ums 3toro ¢aitna?

- lld — daiin cOopruuk, t€ — umst padoueit fupekTopuu, 1 — HoMep padoueit
3a7a4u

- lld — ums paboueit mupexropuu, t€ — daiin coopuuk, 1 — HoMep padoueit
3a7a9u

- Ild — ¢paiin cOopuk, tC — TemmornapaBIuUeckas 3aaada, 1 — KOJMUIECTBO
PaCUYETHBIX CXEeM

- lld — umst qupexTopun 6a3bl JaHHBIX, IC — UMS pacyeTHOM 3amaun, 1 — HoMep
TCHEpaINH 110 CUETY

3. Kakoe ums OyzeT nmpucBoeHo uconHsieMoMy (aitmy 1i1st paboueit
JTUPEKTOPUHU «tC» U PACUETHBIX 3a7a4 C HOMepaMu S u 67

- tcexec56

- 5btcexec

- tcS6exec

- exectc34

4. Kak Ha3bIBalOTCs KOMITBIOTEPHBIE TPOrpaMmbl, KoTopbie B CAIIP
00eCreunBarOT OTACIBHBIC MTOCIEA0BATEILHOCTH ACUCTBUN, M CO3IAIOTCS AJIs
aBTOMATHYECKOTO BBINIOJHEHNS 3a1a4H, HAIPUMED, JJIsI PETYJIMPOBAHUS [TAPAMETPOB
TEIUIOTHIPABIMYECKON CXEMBI 3a CUET allTOPUTMA aBTOMATHUECKON pabOThI
pEryJIMpYIOIIEro KiamnaHa?

- CKpHUIT

- TPAHCIIATOP

- HHTEPIPETATOP

- KOMITWJIATOP

5. Kak Ha3bIBaeTcs mporpaMma, KOTopasi IepeBOINUT TEKCT, HAITMCAHHBIN Ha
A3bIKE TPOrPAaMMUPOBAHMSI, B HA0Op MAIIMHHBIX KOJ0B?

- KOMITWJISTOP

- CKpUIT

- TPAHCIATOP

- HHTEPIIPETATOP



6. Kak B s13pike iporpaMmMmupoBanusi Fortran o0bo3navaeTcst oneparus
OTHOIIEHUSI < UCHOJIb3YIOTCS CJIeAYIOIMe KOMOMHAIIUY OYKB C OKalMJISIOIIUMH C
00eHxX CTOPOH TOYKAMHU:

LE.

LT.

GT.

.GE.

7. Kak B s3pIKe TiporpamMmupoBanus Fortran o6o3navaeTcs onepanus

OTHOIICHHS > UCTIOJB3YIOTCS CIISAYIONMNE KOMOMHANN OYKB ¢ OKaMJISIOIIMHU C
00enX CTOPOH TOYKAMU:

.GE.

LE.

LT.

GT.

8. Kaxkoii u3 6;mokoB CMS He oTHOCUTCS K 00beKTaM MaTeMaTHUYCCKHUX
Moeneit (OnbIuoTeKku KiaccoB)?

- Hacoc

- Oak

- y3el

- KaHa

9. Kakoe 3HaueHue CyMMapHON MacCOBOM KOHUEHTPALMH M1apa U ra3oB
COOTBETCTBYET BOJIE€ IPU HACTPOMKE pacUEeTHOM 3a1a4uun?

10. Kak 3anycTuTh COOpaHHYIO 3a7a4y?

- KOMaHJI01 «uMs1 coOpaHHOM 3a1aun (daitnay &

- KOMaHJI0M «uMsl cCOOpaHHOM 3a1auu (daitnay ~

- KOMaHJI0# «¥MMs cCOOpaHHOM 3aaun (aiinay #

- KOMaHI0M «MMsI COOpaHHOM 3a1aun ¢aitnay.exe wnm .bat

Kpurepuu oueHuBaHus:
— Ilpu ycnemHOM MPOXOXKJIEHUH TECTUPOBAHUS OOYUYAIOIMIMICS TOJDKEH

HaOpatb mo TK9 u TK10 - 55 6amnoB. Ouenka u nepecyer 0aioB MPOBOAMUTCS B
LMS Moodle mpocToii TuHEeHHO# HHTEPITOSIUCH.

JlomonHUTENbHBIE 33/aHUsd — DBBINONHEHWE JTana WHIUBUAYaIHHOTO
npaktuyeckoro 3ananus B [10 CAITP. MakcumanbHblil O0amn — 45 6aios.

Ecin He mnpoiiieHO YCHEHmIHO TECTUPOBAaHME WM HE  BBIIOJHEHO
UHIMBHIyaJIbHOE MpaKkTHyeckoe 3a1anue — 0 0amion



sl IpOMeKyTOYHOM aTTeCTAlUM:
3auem npocmasnsiemcs npu cymme HabpauHvlx 6a1108 bonee 535.

Cemectp 8

s rekymero konrpoJs TK11:
IIposepsiemas kommerenuus: OIIK-3.5 (3, Y, B)

1. C nomol1iibto KaKkoro oneparopa (BKJIaJKH) MOKHO 3a/1aTh BU
reoMeTpUUYeCcKor (PUTypbl 0OBEKTa MOJCITUPOBAHNUS?

- Co3gaHue reoMeTpUYECKUX CYLIIHOCTEN

- Ousnyeckas MOJIEIb

- Untepdeiico

- CeTka onepauuu

2. C moMoMIpio Kakoro orepaTopa (BKJIAIKH) MOKHO ITPUCBOUTH
onpejeneHHble (PU3NUECKUe CBOMCTBA SYEHKAM CETOYHOM MOJEIH 00bEKTa
MO/JICJTUPOBAHUS?

- Pernonsl

- HaGop rpaneii

- HaGop siueex

- [TapaMeTpsl cxeMbl

3. Kak MOXHO M3MEHHUTH TEIJIOBOM MOTOK Y€PE3 TOHKYIO CTEHKY MPHU
MOJIETIMPOBAHUU TEIJIONEpeaauun?

- 3menennem temmneparyp CTEHOK

- I3menenneM rio0agbHBIX MapaMeTPOB CETKU

- I3menenneM napamMeTpoB CXEMbI

- U3smenennem HabOPOB rpaneit

4. Kaxoii mapametp orBevaeT 3a 1udPpy3uoHHBINA OTOK MpH 00paboTKe
pe3yJIbTaTOB MOJICIIMPOBaHUS B ITporpamme Scientific view?

- HF_DIFF_patch

- T (face)

- XC_patch

- Cell_3D

5. C moMoIIIbI0 KAKOTO Pacu€THOTO MOJIYJIS MOYKHO OCYIIIECTBUThH PacyeT
TEMJI000MEeHa U3ITyYCHHEM MEXY IBYMsI chepamMu MPOU3BOJIBLHOMN TOIIOJIOTHU U
CBOMCTB?

- Jloroc.Temno

- JIoroc.IIpoyHoCTB

- JIoroc.AsporuapoauHaMmuka

- Scientific view



6. C momoIipio Kakoro orneparopa (BKJIaIKH) MOKHO 3a1aTh 0ObEKT
MOJICTIMPOBaHUS — cepa U ero pa3mepsi?

- Co3iaHue TeOMETPUIECKUX CYIITHOCTEH

- dusnyeckas MOJ€EIb

- UnaTepdeiico

- CeTka onepanuu

7. Kakue rmobanbHbIe TapaMeTphl CETKH JIYUIIIe UCTIOIb30BaTh MPU
MOJICIMPOBAHUU TIPOIIECCOB TEIJIO0OMEHA U3TyUYEHUEM MEXY NByMs chepamu
3aIaHHOTO pa3Mepa

- ['eHepaTop MHOTOrpaHHOM CETKH

- 'eHeparop ceTku OTCEUYEHHEM

- 'eHepaTop aHU30TPONHBIX CETOK

- 'eneparop 3aMKHYTO# 000JI0UKH

8. Kakyro popmy uMeroT STYeiKu mpu UCTIOIB30BAaHUH T€HEPATOpPa
MHOTOTpaHHOM ceTku A1t moaenu «Cdepan?

- IIECTUTPAHHUK

- KBaJpar

- TPEYTOJIbHUK

- OKPY>KHOCTb

9. B KaKOM (1)OpMaT€ COXpaHHeTCH CCTOYHAasA MOI[CJIB?
*

- * efr

- *_k

- *.mesh

- * vtk

10. C momo1ipr0 Kakoro oneparopa (BKIaJAKH) 33aeTCs HCTOUHUK
SHEPIOBBIJICIICHUS] MOJICIIUPYEMOTO 00OBEKTA?

- Pernonsl

- HaGop rpanei

- Habop stueex

- [TapameTpsl cxembl

s Tekymero kourpoJs TK12:
[TpoBepsemas komnetenius: OIIK-3.5 (3, Y, B)

1. C moMoIIpIo Kakoro oreparopa (BKJIAIKH) 3aaaeTcs KO3 GUIUEeHT
KOHBEKTUBHOM TEILJIOOTAaun?

- I'panubr

- Pernonsl

- HaGop rpanei

- [TapameTpsl cxembl



2. C moMoIipio Kakoro oreparopa (BKJIaJIKH) MOXKHO IMMOCTPOUTH Ipaduk
U3MEHEHHS TeEMIEpaTyp B JIt0OOH siueiike MOJEIUpyeMoro oobexra?

- Uctopus

- Ananus

- 3mepenus

- [Ipoduns

3. C moMomipI0 Kakoro orneparopa (BKJIAJIKH) MOKXHO CETMEHTHPOBATh OOBEKT
MOJIEIUPOBAHUS U3 IPUMUTHBA?

- Pa3zpesanue Ten ¢ yianeHneM TeOMETPUUECKUX IIEMEHTOB

- Pa3zpe3anue Ten ¢ JOMOJTHEHUEM HOBBIX T€OMETPUUYECKHUX PJIEMEHTOB

- HapammBanuem reoMeTpuueCcKux 3JIEMEHTOB

- OO0beTMHEHNEM FeOMETPUYECKUX PJIEMEHTOB

4. ]JInsg yero NpUMEHSETCsI CTYIIIEHUE CETKU MPU MTOCTPOCHUHU CETOYHOM
mMonaenn?

- [loBBbINIEHUSI TOYHOCTH PE3YJIBTATOB MOJICIIUPOBAHUS

- YBEJIMUEHUS MOTPEIIHOCTH PE3YIBTATOB MOJICITUPOBAHUS

- Inst ymeHnbiienust pedyemoro oobema oneparuBHoi namsitu [TK

- JIns yckopeHus npoiecca pacuera

- st monmyuenust 0osiee KpacOYHOM pagy>KHOM KapTUHKU pe3ysibTaTa
MOJEIUPOBAHUS

5. Uto HE0OX0AMMO C/IeNIaTh, YTOOBI OCYIIECTBIISIICS TETUIO0OMEH MEXTY
4eTBEPTAMHU Chephl?

- 33/1aTh KOHTAKTHBIC HHTEP(DEHCHI

- 33/1aTh KOHTAKTHBIEC TIOBEPXHOCTH

- pa3ouTh 4yeTBEPTH CHEPHI IO peTHOHAM

- 00BEITMHUTH CBOMCTBA YETBEPTEN IO PETMOHAM

6. B xako# BKJIagKe HAXOAUTCS TUAJIOTOBOE OKHO JJIsl BRIOOpA THUITA TCUCHUS
JKHIKOCTH/Ta3a?

- dusnueckas MOJIEIb

- Peruonnl

- Ananms

- [TapameTpsl cxembl

7. YCTaHOBJICHHEM KaKOTO IMapaMeTpa MOKHO 33/1aTh TUI paboYero Tena,
o0Tekaromero 00beKThl MOACITUPOBAHNS, HATTPUMED, BOJIbI/Ta3a?

- IUIOTHOCTH

- MOJICKYJISIPHASI BSI3KOCTh

- uncno PeliHounbaca

- CTAIlMOHAPHOCTH/HECTAIIMOHAPHOCTh



8. Kaxoil Tum TeyeHHs IKMIKOCTH MOXHO 3a7aThb MNpu OOTEKaHWUU
reOMETPUUYECKUX MOJIETICH?

- JIAMUHAPHBIN

- TypOYJICHTHBIH

- IOTPAaHUYHBIN

- 0e3rpaHUYHBIN

Jsa trekymero kourpoJsa TK13:
[TpoBepsiemas komnerenuus: OIIK-3.5 (3, ¥, B)

1. C momo1Ipio Kakoi BKJIAJKH MOKHO BBIOpATh BCE Y3JIbl, JIEKAIUE B OJJHOU
IJI0CKOCTH?

- OTOMpaTh JIEMEHTHI M0 YTy

- OTOHUpaTh IEMEHTHI MO MIOCKOCTH

- OTOUpAaTh PJIEMEHTHI 110 Pa3MepPy

- OTOupaTh 3JIEMEHTHI 1O LIBETY

2. Kakoil Tun pacdera NpUMEHSETCS IPU CTATUYECKOM pacyeTe MPOYHOCTH
Harpy>XeHHou Oanku?

- Cratnueckas MpoOYHOCTh

- HegBHast quHamMuka

- JInHEeWHBIN aHAJIN3 YCTOMYNBOCTHU

- MonansHbBIN aHaIu3

3. Kakyto mozenb neopMupoBaHus Hy»KHO BBIOpaTh MPU CTATUYECKOM
pacyeTe MPOYHOCTH HArpy>KEeHHOU Oanku?

- Yopyro-miactudeckasi (M30TPOITHBIEC)

- Yopyro-miactudeckasi (AHU30TPOITHBIE)

- Yopyro-miactudeckasi (OpTOTPOITHbIE)

- Bsaskoynpyras

4. 3a kakoi mapameTp oTBedaeT Moayiab FOHra?

- CnocoOHOCTh MaTepHalia COMPOTUBIATHCS PACTSKEHUIO, COKATHIO TIPH
ynpyroi aedopmarum.

- ciocoOHOCTh MaTepHana 1eoOpMUPOBATHCS

- CI0OCOOHOCTh MaTepHalia BbIACPKUBATH TEMIIEPATypHbIE HATPY3KH

- CI0OCOOHOCTh MaTepHasia BbIZEPKUBATh BUOPAIIIOHHBIE HATPY3KU

5. CBoiicTBa moa001acTEN MOKHO 3a4aTh BO BKJIAJIKE:
- [TapameTpsl cueTHBIX MOAYJIEN

- KommioneHTHI

- KontakTsl

- UuTepdeiico

6. 'paHUYHBIMU YCTOBUSMU TIPU pacueTe HATPYKCHUS OAJIKH SIBIISTIOTCS



- 3akperieHus: B Habopax | y3Jax

- Temnieparypsl rpanen

- 'eomeTpuueckue pazMepbl MOAEIH
- CBoiicTBa mmogo0iacTen

7. s uMHUTAITUU KECTKOM 3aJIe]IKA KOHIIA OaKu TpeOyeTcs 3a/1aTh
3aKperuieHus B Habopax:

-IIo X, Y, Z

-IIo X, Y

-IIo X, Z

-IloZ,Y

8. Jlns Bu3yasbHOTO 0TOOpakeHus AedopMaiinu B mporpamme Scientific view
10 KOOPJAMHATHBIM OCSIM HEOOXO0IUMO BBIOpATh MapaMeTp:

- Displ_Result

- Node_Global

- X

-Y

9. Pe3ynbTaThl pacnpeiesieHuss Harpy3ku 1o Musecy MOKHO MPOCMOTPETb,
BBIOpAB MmapamMeTp:

- Nd_VnMisStress

- Node_Global

- Displ_Result

- NodeStress X

10. ITpu pacueTe MOIaTBLHOTO aHAIHM3a OAJIKM CTIMICOK BPEMEHHBIX I1aroB
COOTBETCTBYET HOMEPAM:

- COOCTBEHHBIX 4acTOT KoJjieOanuit (B 1'1r)

- KOJINYECTBA UTEPALIAN

- KOJIMYecTBa noao0aacTe

- AMITYJIbCOB KOJICOAHWIA CHCTEMBI

Kpurepuu onieHuBaHMsI:
— Ilpu ycnemHOM MPOXOXKJIEHUH TECTUPOBAHUS OOYUYaIOIIMICS TOJKEH

Habpate mo TKI11, TKI2 u TKI13 — 55 6GamnoB. OneHka u mepecuer OajoB
npoBoautcs B LMS Moodle mpocroit muHeHHON HHTEPIOIAIIUEH.

JlomonHuTeNbHBIE 33JaHusd — DBbIMomHEHWE JTana WHIUBUAYaJIbHOTO
npakTuueckoro 3aganus B [10 «Jloroc». MakcumanbHbiid 6ait — 45 6anios.

Eciu He mpoiiieHO YCHENIHO TECTHMPOBaHHME WM HE  BBIMIOJIHEHO
UHIMBHUIyaJIbHOE MpaKkTUyecKkoe 3a1anue — 0 0amion

sl IpoMeKyTOYHOM aTTeCTAlUM:
3auem npocmasnsemcs npu cymme HabpauHvlx 6a1108 6onee 535.
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