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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-
CHUCTEMaX.

3ajayaMu JUCIUIUIMHBI SBIISIOTCS:

1. [TonyyeHue HAaBBIKOB PELIEHUS] HAYYHO-TEXHUYECKHUX 3a/1a4y TEIUIOBOW U SAEPHOU
SHEPreTHKHU C MOMOIIBIO sI3bIKa TIporpaMMupoBanus Python.

2. 3HAKOMCTBO C BHEUIHMMHU MOAYJISIMU cpenbl Python, Bkimrouass MHXEHEpHYIO
oubnuorexy |APWS97, nonyueHnrue HaBbIKOB paOOThI C HUMH.

3. [lonyyeHue HaBBHIKOB TECTUpPOBaHUS TOTOBOro IT-pemieHuss B TECTOBBIX
dpeiimBopkax cpenst Python.

4. TlonyuyeHue HaBBIKOB IMPOTPAMMUPOBAHUSL MPOTPAMMHUPYEMBIX KOHTPOJIEPOB
(TJIK) ¢ mpumeHeHHeM s3bIKOB cTanaapta MOK 61131-3.

5. HW3yueHue TUpPUHIMIOB NPOECKTHUPOBAHUS W  HHXKEHEPHO-(PU3UUYECKOIrO
MOJICIMPOBAaHUSL ~ TEXHOJIOTMUECKMX TMPOLECCOB U  00OpyAOBaHHS  OOBEKTOB
TEIJIO3HEPIETUKU.

6. IlonyuyeHne MpakTUUYECKUX HABBIKOB CO3/aHUSA LU(POBBIX MOJENEH U pelIeHUs
WHKEHEPHBIX M HAYYHO-TEXHUYECKHMX 3a7a4 TEIUIODHEPreTUKA C IOMOIIBIO
IPOrpaMMHO-TEXHHUUYECKUX KOMILIEKCOB, W MPOTPAaMMHOTO OOECHEeYEeHUs] CUCTEM
aBTOMATU3UPOBAHHOTO TMpoekTupoBanuss u wmojaenupoBanus (B CAE- u CAD-
CUCTEMAX).

Komnerenuuu 1 ”HAMKATOPBI, POpMHUPYEMbIE Y O0YJaIOIIUXCS:

Ko 1 HanMeHoBaHNE KOMIIETEHIINN Kon 1 HammeHOBaHME WHIUKATOPA

OIIK-1 Cnocoben mnonmMath npuHmumnsl | OIIK-1.2  Brnageer  HaBbIKaMM — TPUMEHEHHS
paboThl COBPEMEHHBIX HMH(OPMAIMOHHBIX | UPPOBBIX  TEXHOJNOTHHA JUIsI  pElIeHUs  3aaad
TEXHOJIOTHH ¥ HCIONB30BaTh UX JJs | NPOPECCHOHANBHOW  AEATENILHOCTH € Y4eTOM
peieHus 3a1a4 npodecCHOHANIBHON | OCHOBHBIX TpeOOBaHMA WHPOPMALTUOHHON
JeSITeTbHOCTH Oe3omacHOCTH

OIIK-3 Cnocoben MIPUMEHSTh
COOTBETCTBYIOLIUH ¢usuko- | OIIK-3.5 CrnocoOeH TUpUMEHSTh METOABI aHAIIN3a,
MaTeMaTHYECKH anmapar, METO/Ibl aHaIn3a | MOACITUPOBaHUS, TEOPETUIECKOTO U
U MOJETUPOBAHUS, TEOPETUYECKOTO MW | IKCIEPUMEHTAIFHOTO HCCIEAOBAHUS IPH DPEUICHUH
SKCHEPUMEHTAILHOTO HMCCIEJOBaHUs MpPH | IpodecCHOHANBHBIX 3a1a4

peueHny npodeccHoHaIbHbIX 33134

2. MecTo aucuuniaudbl B cTpykrype OIl

[IpenmecTByromue AMCHUILIUHEI (Moynn), npaktuku, HUP, ap. MaremaTuka,
BBenenne B HMHKEHEPHVIO  JIEATEIbHOCTb, MHQpOpMAIMOHHBIE  TEXHOJIOTHH,
AnropurMusanus 1 nporpammupoBanue, OCcHOBBI HHPOPMALIMOHHON 0€3011aCHOCTH

[Tocnenyromme mucuuminabl (Moxynu), npaktuku, HUP, np. IloaroroBka k
IPOIETYPE 3AIMTHI U 3aIIMTa BBITYCKHONW KBAJIM(DPUKAIMOHHOHN PaOOThI




3. CTpyKTypa M cofepKaHue TN CHUILTHHbI

3.1. CTpykTypa AUCHUIINHBI
Jlnst ouHol popMbl 00yUeHUSI

Bun yueOHO# paboThI Bcero | Bceero Cemectp(bl)

3E JacoB 5 6 7 8
OBLIAS TPYJOEMKOCTb JJUCLUTIINHEI 12 | 432 1108 ] 108 | 108 |108
KOHTAKTHASI PABOTA* _ 232 | 43 | 38 | 43 | 31
AYJIUTOPHASI PABOTA 34 | 122 | 34 | 30 | 34 | 24
Jlexknuu 0,8 30 10 6 10 | 4
JlaGopatopHbie paboOThI 2,6 92 24 | 24 | 24 | 20
CAMOCTOSITEJIbHASI PABOTA OBYUAIOLETOCSI 86 | 310 | 86 | 76 | 86 |62
[IpopaboTka yueOHOTO MaTepuana 86 | 310 | 86 | 76 | 86 | 62
[ToaroroBka K MPOMEKyTOYHON aTTeCTALlUU 0 0 0 0 0|0
[TpoMexyTouHast aTTeCTaLHs: 3 3 3 3

Jis 3a04HOM (hOpMBI 00yUEHHS
Bun yueOHOI paboThI Bcero | Bceero Cemectp(bl)

3E 9acoB 6 7 8 9
OBLIAS TPYJJOEMKOCTb JUCLIUATIIAHbI 12 | 432 | 5 3 2 [ 2
KOHTAKTHAS PABOTA* - 89 | 24 1 241 20 [ 21
AV JIUTOPHASI PABOTA 1,4 52 | 14|14 12112
Jlexun 0,5 20 6 6 4 4
JlabopaTopHbIie pabOThI 0,9 32 8 8 8 | 8
CAMOCTOSITEJIbHASI PABOTA OBYUAIOLETOCSI 10,6 | 380 | 104 | 104 | 88 | 84
[IpopaboTka yuebHOTO MaTepuaa 10,5 | 364 | 100 | 100 | 84 | 80
[ToaroroBka K MpOMEKyTOYHOM aTTeCTaIluU 0,1 16 4 4 4 4
[TpoMexyTouHast aTTeCTaLUs: 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 cemectTp 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
Pazmen 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. Paborta ¢ IAPWS-97
Tema 5.1. Jlekomnosunus koaa Ha GyHKIIUU
Tewma 5.2. Ilonkmrouenne u padbora ¢ 6udbmuorexoit IAPWS-97
Paznen 6. OcHOBBI pabOTHI C IPOTPaMMUPYEMBIMU KOHTPOJIIIEpAMHU
Tema 6.1. Ha3znaueHune W UOPUHIMN JACUCTBUS TPOrPaAMMHUPYEMBbIX




JIOTUYECKUX KOHTPOJUIEPOB.

Tema 6.2. OcHoBbl HacTpoiiku [TJIK.

Paznen 7. IlporpammmupoBanue I[IJIK B cucteme CoDeSyS Ha TEKCTOBBIX
sa3bpikax 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. Azpik FBD

Tewma 8.5. A3pik SFC

Paznen 9. [IpyHtumbl  TPOEGKTHUPOBAHHWS M WHXKEHEPHO-(PU3NIECKOTO
MOJICTMPOBAHUSI ~ TEXHOJIOTHYECKMX TIPOIECCOB W  00OpyAOBaHHS OOBEKTOB
ternosHepretTuku B CAD-cucremax.

Tema 9.1. OcHOBBI CHCTEM aBTOMAaTU3UPOBAHHOIO MPOCKTUPOBAHUS:
kiaccudukanus, 3aaaun v Buasl CAIIP.

Tema 9.2. CneunanmmsupoBanuble CAD-cucTeMbl: TpPUMEpPHI, OMNUCAHUE,
Ha3HAuY€HHE, BOBMOXHOCTH, IPOTPAMMHBIE KOMIIOHEHTBHI.

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

Tema 10.1. Pemenue npukiagHbIX 3a1a4 TEIJIO3HEPTETUKN C UCHOJIb30BaHUEM
coBpemeHHbIX CAD-cucrem.

Tema 10.2. CpoiicTBa 00bekTa MoieIupoBanus. HacTpoiika pacueTHOM 3a1auu
B rpaduueckom untepdeiice CAD-cucrem.

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

Pazpen 11. IlpuHIUMOBI MOAENIMPOBAHUSA IMPOILIECCOB TEIJIOOOMEHAa U
TeIJIonepeaay, MPOTEKAIoUX B 000pyJOoBaHHWE OOBEKTOB TEIUIOPHEPIETUKH B
IPOrpaMMHOM KOMILIEeKce «Jlorocy.

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

Tema 11.2. Ocobennoctu pacueta 3aaa4 teronepegaaun B [IK «Jlorocy.

Paznen 12. IlpuHOMnbel MOAEIMpPOBaHUS HArpeBa M paclpeeNeHUs MO
TEeMIIepaTyp MO MOBEPXHOCTU MOJEIUPYEMOro 00bEKTa MPOU3BOJIBHOMN TOMOJIOTHH B
IPOrpaMMHOM KOMILIEeKce «Jlorocy.

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

Tema 12.2. OcobenHoctu pacueta 3aaa4 pacrnpeaeneHus temia B [TK «Jlorocy.

Tema 12.3. OcobeHHOCTH pacyeTa 3aa4 TEUEHUS XUIKOCTEH W Ta30B B
kaHanax B [IK «Jlorocy.

Pazmen 13. IlpuHmmmsl pacdeTa TPOYHOCTHBIX W BHOPAIMOHHBIX
XapaKTePUCTUK KOHCTPYKIMOHHBIX 3JIEMEHTOB TEIIOSHEPIE€TUYECKUX YCTAaHOBOK U
CHUCTEM B ITPOTPaMMHOM KOMILIeKce «Jlorocy

Tema 13.1. OcoOeHHOCTH oOmpeeaeHns] MPOYHOCTHRIX XapakTepucTuk B 1K
«JIoroey.

Tema 13.2. OcoOeHHOCTH OmpeeeHrs] 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. Tunbl TaHHBIX, YCIOBHBINA ONEPATOP

2. Monyie Math, Iukier

3. Ctpoku

4. Cniucku

5. OyHKUUU

6. IAPWS-97

Cemectp 6.

1. OcHoBbI pa3paboTku MpoekToB B cucteme CoDeSys.
2. Ocuosbl HacTpoiiku [TJIK.

3. CocraBnenue nporpaMmbl Ha si3bike ST.

4. CocraBieHue mporpaMmsl Ha si3bike L.

5. CocraBnenue nporpaMmsl Ha s3bike LD.

6. CocraBienue nporpammsel Ha si3bike FBD.

Cemectp 7.

[IpuMeHeHre TemIoruIpaBIuYeckux OJ0KOB U 31eMeHToB unrepdeiica CAIIP
JUTSl BU3YaIM3allui pacueTHOM 3a/1auu (MOJEIMPYEMOTo 0ObeKTa)

Opranuzaiiuss 1 HacTpoillka B3aMMOCBSI3€M MEXIY AJ€MEHTaMu U OJIOKamMu
pPAcUYeTHOU CXEMBbI 00BEKTA MOJICTIMPOBAHUS

Opranuszanusi 1 HaCTpOKKa B3aUMOCBS3E MEXIy ABYMs U 00Jiee pacueTHbIMU
3amadamMu. HacTpoiikyu KaHaJ0B CXEMBI M JIEMEHTOB «l paHUYHOE yCIOBHUEY

Hactpoiika nmapameTpoB pacdyeTHON CXEMbl B CBOMCTBaxX pemiaress 3aJadu.
I'enepanus pacueTHOM 3a1a4H.

Coznanue ucronHsgemoro ¢aiia Juis 3almycka 3aJa4d Ha pacueT B TEpMUHAIE
(mpoBoHUKE) onepaniioHHON cuctemsl [1K

3amycK pacyeTHOM 3aa4y B peXUME OTIIAJKU ¢ TOMOIIBIO oTiaaunka ISD

Otnagka pacueTHBIX cCXeM C MoMmolplo Trpaduueckoit obomouku CAIIP.
3ajaHue CBOMICTB MOJENIMPYEMOIrO OOBEKTa: IOJIOKEHMSI 3aJBHXKEK, BBICOTHBIX
OTMETOK, YaCTOThI BPAILIEHUS HACOCOB U T.II.

Pa3paboTka anropuTMOB W KOMIIBIOTEPHBIX MPOTpaMM (CKPHUITOB) IS
yOpaBJIeHUs] pabOTOW PEryJIHpYyIOIMX KJIalaHOB, PEryJupoOBaHUs TEIJIOBOM
MOIIIHOCTH, TPUBHOCHUMOW TEIMJIOOOMEHHBIMH amnmnapaTaMd B pacyeTHON cxeme
(mpoekTe).

AHanmu3  pe3yslbTaToB  MHXXEHEPHOI'O  pacuyera M MOJACIHUPOBAHUSA
TEIUIOTUJIPABIMUYECKUX CXeM M 000pyAOBaHHS OOBEKTOB TEIJIOIHEPTETUKU C
ucnons3oBanueM CAIIP

Cemectp 8.
MonenupoBaHue MPOLIECCOB TEIUIONEPEAAUYN YepPe3 TOHKYIO CTEHKY 3aJJaHHOTO



pa3Mepa IpH CTAIMOHAPHBIX YCIOBUSIX
MonenupoBaHie TMPOIECCOB TEIUIOOOMEHA W3IYYCHHEM MEXAy JIBYMs
MOJICTTUPYEMBIMA OOBEKTaMH TIPOM3BOJIBHOW ToOmoJoruu (Ha mpumepe cdep
3aJJaHHOTO pa3Mepa U CBONCTB)
MonenupoBaniue HarpeBa W pachlpeeNieHHus Moy TeMIepaTryp 1o
MOBEPXHOCTH MOJICTIUPYEMOTO0 OOBEKTa MPOU3BOJILHON TOMOMOTHU (Ha TpuUMepe
4eTBepTH Cchephl 3aJJaHHOTO pa3Mepa)

MopenvpoBaHue  HECTAIIMOHAPHOTO  OOTEKaHUsS OOBEKTOB  Pa3THMYHOMN
TOMOJIOTUY MTOTOKOM BSI3KOTO HEC)KMMAEMOI'0 HETEIIONMPOBOIHOTO raza
MopenvpoBanue  TEYEHHS  KUIAKOCTH  4epe3  JAPOCCEIbHYI  Iaiioy,

YCTaHOBJICHHYIO B TPYOOIIPOBO/IE 3a/IaHHBIX Pa3MEPOB U CBOWCTB
Pacuer npoyHOCTH Harpy»KE€HHOU OAJIKK 3aJaHHBIX Pa3MEPOB U CBOWCTB
MopanpHbIli aHaIU3 O0aJIKM IIPOU3BOJILHON TOTIOJIOTHH U CBOWCTB

3.6. Kypcosoii npoekT /kKypcoBasi padora
JlaunHbIiA BUI paObOTHI HE MPEYCMOTPEH YUSOHBIM IIAHOM

4. OueHuBaHHe Pe3yJIbTATOB 00y4CHHUS

OrneHnBaHNe pe3ynbTaToOB OOYYEHHs IO JUCHUIUIMHE OCYIIECTBISAECTCS B
pamMKax TEKYIIero KOHTPOJS M MPOMEXKYTOYHOH aTTecTalld, MPOBOAMMBIX IIO
oaubHO-perTuHroBoi cucreme (bPC).

[IIkaya oreHKH pe3yabTaTOB O0yUEHHUS MO JUCIUILUINHE:

YpoBeHb CHOPMHUPOBAHHOCTH
WHANKATOpa KOMIETECHIINU
N N Huxe N
Bricoknit Cpenuuit Huzkni
CpEeITHETO
3annaHu-
Kon Kon pOBaHHBIC ot 85 10 100 | o1 70 mo 84 | oT 55 10 69 | oT 0 1O 54
KOMIIE- WHANKATOpa €3yJIbTaThI
o P pesy. [Ixana oneHUBaHUA
TEHIIUU | KOMIICTCHIIUU o0ydeHus 1Mo
WCITUTLTNHE HEY0B-
S YIOBJIET- YA
OTIIUYHO XOpOIIIO JIETBOPH-
BOPUTENHHO
TEJIHHO
3a4TEHO HE 3a4TCHO
3HATE:
3Haer 3Haer 3Haer He 3mnaer
CUHTAKCHC CUHTAKCUC | CHHTAKCHC | CHHTaKCHC
Python, Python, Python, no | Python
CBOOOJHO npuberaer | HE
3HACT CUHTAKCHC MUIIET KOA | K YyXOH | cocoOeH
Python (31) : y
Ha HEM TTOMOIIIH MUcaTh KOJ
npu
HaIMCaHUN
OIIK-1 | OIIK-1.2
Kozaa
3HaeT 3HaeT 3HaeT He 3maer
CUHTAKCHC CUHTAKCUC | CHHTAKCHC | CHHTaKCHC
3HaeT CUHTAKCHC | S3BIKOB SI3BIKOB SI3BIKOB SI3BIKOB
SI3BIKOB CTaHmapTa CTaHmapTa | CTaHJ;apTa | CTaHJapTa
crangapra MOK | MOK MOBK M3BK M3BK
61131-3 (32) 61131-3, 61131-3, 61131-3, 61131-3
cBOOOHO npuberaer | HO HE
MUIIET KOJA | K 4yXoM | cnocoOeH




Ha HUX TIOMOIIH MUCATh KOJ
npu
HAMUCaHUU
KO/
YMETh:
Ymeer Ymeer Hyxnaercs | He ymeer | He ywmeer
pa3pabaThIBaTh paspabaTelB | B TIOMOITH | pa3pabarthiB | pa3pabatbl
POTPaMMHBIH aTh npu aTh, HO | BaTh u
KOJ[ JUIS | TIpOTpaMMH | pa3paboTke | crocoOeH JUTaATh
pemieHus 3ajad | blif KOJA ISl | IPOTPaMMH | YUTaTh porpaMm
npoQeCcCHOHANb | pEeICHHS oro KoJia MpOTpaMMH | HBIH KO
HOIl 3a1a4 BII1 KOJT
JIeSITETIbHOCTH
049
Ymeer Ymeer He ywmeer | He ymeer
paspabatbl | pa3pabatel | pa3pabarsl | pa3padar
BaTh BaTh BaTh, HO | bIBaTb U
Ywmeer
MPOTpaMMH | POTPaMM | CIIOCOOCH | YMTATh
pa3pabaThiBaTh 9 .
. | BIA KOO JIJIA | HBIM  KOJ| | YUTATh pOrpamMm
HPOTPAMMHEBIY | 1y ye | qns TUIK, | mporpa i Ko
TUIK , I , | MpOorpaMMm | HBIK KO/
éo,g) A Jonyckaer | momyckaer | Hbid - kox | st [JIK
OIHOOK Heckoabko | jurst TTJIK
HErpyOBIX
OIMO0K
BJIAJICTh!
Biageer Bunaneer Biageer He
HaBBIKAMHU HaBBIKAMU | HaBBIKAMH | BJaJieeT
paboTel  co | paboTeI €O | pabOTBI CO | HABBEIKAMH
CTOPOHHUMH | CTOPOHHUM | CTOPOHHHUM | pabOTBI CO
oubimoreka | u u CTOPOHHU
MH, aKTUBHO | OMOJIHOTEeK | OMOIHOTEK | MU
Brazeer NPUMEHSET | amu, aMu, OMOINOTEK
175 JUIs | MHOT/A MpPUMEHSIET | amMu
HaBBIKAMH
60ThI co | PeeHIs NPUMEHSIET | UX JUTS
pa 3a1a4 u | ux JUIS | peleHust
CTOPOHHUMH
UG AMOTCKAMIL TECTHPOBAH | PEHICHUS 3a1a4 WM
Python (B1) ust KOJa; | 3a/1a4 u | IS
croco0eH TECTUPOBAH | TECTUPOBAH
camocTosiTe | Hs Koja usl KoJia
JTBHO
HaXOJIUTh W
OCBaWBaTh
HOBEIC
OMOIMOTEKH
Cnocob6enn | Cnocoben | emonctp | He moxer
aCTpOUTH HaCTPOUTH | UPYET MPOAEMOH
ces3b IJIK | cBsi3b MHHUMAJIb | CTPUpPOBaA
c TJIK C | HBIU Th
B KOMITBIOTEP | KOMITBIOTE | HaOop 0a30BbIC
fajeet oM JUTA | pOM  JJIsl | HABBIKOB HaBBIKU
HaBbIKaMU N N
HACTPOMKH 3arpy3Ku 3arpy3Kd | HACTPOMKH | HACTPOMK
TUIK (B2) MporpaMm | IPOrpaMM | CBA3HU A  CBA3U
bl B ITJIK el B IIJIK, | ITJIK c | INIK c
JIOIYCKAET | KOMIIBIOTE€ | KOMIIBIOT
HECKOJIBKO | pOM epoM
HErpyObIX
01115 (IO
OIIK-3 | OIIK-3.5 3HATh:




3Haer 3HaeT [Tnoxo 3naer | He  3maer
MPUHIUIEl W | OIPUHIUIGI U | IPUHIUIBI U | TPUHIIMIIGI
TIOTXO/TBI TIOTXOJIBI TIOTXO/TBI U TIOIXOMIBI
CO3JIaHUs CO3JJaHUs CO3JIaHUs CO3JIaHUs
Hn(pPOBBIX H(PPOBBIX Hn(POBBIX n(POBBIX
3HAeT NPHUHLMIBL | bp . ungp . p . p .
Mojenen Mojenen Mojenen Mojenen
" TIOTXOJTBI
TEXHOJIOTUYE | TEXHOJOTHY | TEXHOJOTHY | TEXHOJIOTHY
CO3JJaHUs
CKHUX €CKHX €CKHX €CKHX
UG POBBIX
Moneeit MPOLIECCOB U | MPOILIECCOB U | MIPOILIECCOB U | MPOLIECCOB
obopymoBaHu | o0opymoBaH | 00OpymOBaH | U
TEXHOJIOTUYECKHX
s OOBEKTOB | Ws OOBEKTOB | MsI OOBEKTOB | 00OPYI0BaH
IpPOIIECCOB "
TEIUIO3HEPTeT | TEIUIOIHEPTe | TEIUIO3HEpre | Ui
obopymoBaHus
HKH C | THKH C | THKH ¢ | 0OBeKTOB
00BEKTOB
TemiosHepretaky | MONOTB30BAH | HCMONL30R2 | MCMONL30BA | TEMIOSHEPT
¢ wmenonssoanme | X€ CAE- wu | aue CAE- u | noue CAE- u | etuku ¢
CAD-cucrem, | CAD- CAD- HCII0JIB30Ba
CAE- u CAD-
Ipu  OTBeTe | cucteM, mpH | cucteM, npu | HUe CAE- u
cucrem (31)
HE JIOIyCKAaeT | OTBETE OTBETE CAD-
omKO0K JIOIyCKaeT JIOMyCKaeT cucTeM
HECKOJIBKO MHOKECTBO
HerpyObIX HEerpyOBIX
OLIHOOK omHO0K
3Haet 3Haer ITnoxo 3naer | He  3naer
METOIOJIOTHIO | MeToxojiorn | Merogonoru | Meromomnor
NIPOEKTUPOBA | IO 10 uto
HUS U | IPOCKTUPOB | MPOEKTHPOB | MPOEKTHPOB
MOJICIIUPOBAH | aHU U | aHHA U | aHHA u
3Haer WSl TIPOIIECCOB | MOJEJIUPOBA | MOJEIHPOBA | MOJCIHPOB
METOAOJIOTHIO u HUSI HUS aHMs
INPOEKTUPOBAHMA U | 000pYJOBaHH | MPOLIECCOB M | IMPOLECCOB M | MPOLECCOB
MOJIENIUPOBAHUS s 00beKToB | 00opynoOBaH | oOOpydoBaH | M
MIPOLIECCOB U | TEIJIODHEPTeT | Mst 0OOBEKTOB | Ul OOBEKTOB | 00OpYyIOBaH
00opynoBaHus vk B CAE- u | TemosHepre | TemiosHepre | s
00BEKTOB CAD- THKHU B | Tuku B CAE- | 00bekTOB
TEINIOOHEPTETUKN | CHCTEMaX, CAE- u|u CAD- | temnosHepr
B CAE- u CAD- | mpu otBere | CAD- CHUCTEMaX, ©THKHU B
cucremax (32) HE JIOIIYCKaeT | CHCTEMaXx, npu oteere | CAE- "
oImuboK IpH OTBETE | JOIyCKaeT CAD-
JIOITyCKaeT MHOXECTBO | CHCTEMax
HECKOJIBKO HETpyOBIX
HEerpyOBIX omuO0K
omuboK
YMETh:
Ymeer Ywmeer ITmoxo He ywmeer
IIPOBOAUTD MPOBOAUTH yMeeT IIPOBOANTD
WH)KEHEPHO- | WH)KEHEpHO- | MPOBOJIUTH HH)KEHEPHO
¢dusnyeckne ¢usnyeckue | MHXEHEpHO- | -
pacdeTsl U | pacuetel U | pusmueckue | pusmUECKue
YMECT MpOBOHTS MOJICTIMPOBAH | MOJEJIMPOBA acdyeTsl H | pacyeThl u
WH)XEHEPHO- Aep ACTHIP p p
ue HHE MOJICIIMPOBA | MOJCIHPOB
(usmaccine TEIUIODHEPTeT | TEIUIOIHEpre | HUe aHue
pacueTsl u P P
HYIECKHUX THUYECKHX TEIJIOdHEPre | TEIIodHepT
MOJIETTMPOBaHNE
YCTaHOBOK ¥ | YCTAHOBOK W | THYCCKHX ETHYCCKUX
TEIJIODHEPreTHYeC
cucTeM c | cucrem C | yCTAaHOBOK M | YCTaHOBOK
KAX YCTaHOBOK W
WCTIONB30BaH | HCIOJNB30Ba | CHCTEM C | M cHCTEM C
cHCTEM c
B — nem CAE- u | amem CAE- | ucnomnp3oBa | HCIIONB30Ba
CAD-cucrem, | u CAD- | uuem CAE- | nuem CAE-
CAE- u CAD-
HE JIONYCKAaeT | CUCTEM, u CAD- | u CAD-
cucrem (Y1)
oImudoK JIOITyCKaeT CHUCTEM, cucTeM
HECKOJIbKO JIONyCKaeT
HEerpyOBIX MHOECTBO
omubdoK HETpyOBIX
omKO0K
Ymeer Ymeer Ymeer ITnoxo He ymeer
pa3pabaTbIBaTh paspabartbeiBaT | pa3pabaTeiBa | yMeeT paspabartbiB
KOMITBIOTEpHBIE b Th pa3pabaTbiBa | aTh




IpOTPaMMBbI KOMITBIOTEPH | KOMIIBIOTEPH | Th KOMITBIOTEP
(cxpHnTHI) IS | ble ble KOMITBIOTEPH | HbIE
yIpaBIECHUS MIPOTPaMMBI IpOTpaMMbI | bI€ MIPOTPaMMBI
napameTpamu (ckpHIITHI) (cxpunTel) nporpamMmbl | (CKpHIITHI)
MOJICTTUPYEeMOH TS TUTST (cxpwuIITHI) TS
cpenst (Y2) YIPaBJICHUS yIOpaBlIeHUus | I YIIPaBJICHUS
rnapaMerpamMH | mapameTrpaMm | yIpaBleHHUsl | Iapamerpam
MOJIETIUPYEMO | H napaMerpam | u
W cpeapl, HE | MOJEIUpYeM | U MOJIeTHpYye
JIOIyCKaeT Ooif  cpelpl, | MOAEIUPYEM | MOH cpeibl
ommboK JIOTTyCKaeT oif  cpensl
HECKOJIBKO CHUCTEM,
HerpyObIX JIOTTyCKaeT
OIMOOK MHOXKECTBO
HETPYOBIX
omHO0K
BJIAJIETh:
Moxer  ©0e3 | [Ipu Jemonctpup | He  moxer
OmMO0K W | IEMOHCTpal | yer HPOJIEMOHC
HEJI0YETOB MM HaBBIKOB | MUHHUMAIbH | TpHpOBaTh
MPOJIEMOHCTp | aHaIu3a bpIi  HA0ODP | Gazombic
UpOBATh pe3yiIbTaToB | HaBBIKOB HABEIKH
HaBBIKU MOJICTIMPOBa | aHANn3a AHATH3A
Hasbikamu aHaIM3a HUS W | PESYIBTATOB | posynyraro
aHaIn3a PE3YJIbTATOB | MHXKCHEPHO- | MOJCIMPOBA |
pe3ysIbTaToB MOJIETIMPOBaH | (U3NYECKUX | HUS "
MO/JIETIUPOB
MOJICTIMPOBAHUS U | M U | pacyeros, WH)KEHEPHO-
WH)KEHEPHO- WHKCHEPHO- | TOJNYYeHHBIX | (usmueckux anust 1
(u3ngeckux ¢busnyecKux B CAE- u | pacueros, HMHKCHEPHO
pacueTos, pacueTos, CAD- MOJYYEHHBIX |
MIOJIyYEHHBIX B | MOIY4YEHHBIX | CUCTEMAX, B CAE- u | uswiecknx
CAE- u CAD- |B CAE- wu | momyckaer CAD- pacyeTos,
cucremax (B1) CAD- HECKOJIbKO cucremMax [IOTy"1CHHEI
cucTeMax HEeTPYOBIX x B CAE- n
ommMGoK CAD-
CUCTEMaX,
JIONyCKaeT
rpyOsie
OIINOKHU
OrneHoyHbple  MaT €puajibl A  IOPOBCACHHA  TCKYHIECIroO  KOHTPOJIA U

IPOMEKYTOUHOM aTTecTanuu mnpuBeneHsl B [lpunoxkxenun k paboueil mporpamme

IUCIAIUINHEI.

[ToHBIN KOMIUIEKT 3aJlaHUl U MaTepuajoB, HEOOXOIUMBIX JUIsI OLICHUBAHUS
pe3yabTaTOB 00YUYEeHHs 110 AUCLHUIUIMHE, XPaHUTCS Ha Kadeape pa3paboTyuka.



5. Yuebno-meroanyeckoe H HHGpopMalHOHHOE obecneyeHHe THCUHIIIHHbI
5.1. YueOHo-MeTOAHYECKOE ODecnevyeHne

5.1.1. OcHoBHas nuTeparypa

1. Xakaes, M. A. IlpakTukyM 1o aaropurMH3alMu U NpOrpaMMHUpPOBAHUIO HA
Python: yue6bnoe nocobue / M. A. Xaxaes. - 2-e u3j., ucnp. - M.: HauuoHanbHbI#
Otkpeiteiii  Vauepcurer  "MHTYUT", 2016. - 178 c¢. - URL:
https://e.lanbook.com/book/100377. - TeKCT: 371€KTPOHHBIIA.

2. Cesepenc, Y. Beenenue B nporpamMupoBanue Ha Python: yueGHoe nocobue
/ Y. CeBepenc. - 2-e u3f., ucnp. - M.: Hauuonanbhblii OTKpBITBIH YHUBEPCHTET
"MHTYHUT", 2016. - 231 c. - URL: https://e.lanbook.com/book/100703. - Tekcr:
3JIEKTPOHHBIH.

3. Munaes, W.I. CpobogHo mnporpaMMHpyeMble  YCTPOMCTBA B
aBTOMAaTHU3MPOBAHHBIX CUCTEMaX yrpaBieHus: ydeOHoe nocodue / M. I'. Munaes [u
ap.]. - CraBpornons : Arpyc, 2016. - 168 c.

4. [IporpammHoOe yrnpaBlieHHe TEXHOJIOTHYECKUMH KOMITJIEKCAMH B YHEPTeTHKE:
yueOHoe nocodue / FO. H. Ilerpenko, C. O. HoBukoB, A. A. ['oHuapoB. - MHHCK:
Bemmiimas mkomna, 2013. - 407 ¢. - URL: https://ibooks.ru/bookshelf/ 338984. -
TekcT: 31eKTPOHHBIH.

5.1.2. JlononHuTenbHas quTeparypa

1. XKykos, P. A. S3pik mporpammupoBanus Python: mpaktukym: yudeGHOe
nocodbue / P. A. XKykxo. - MockBa: MH®PA-M, 2022. - 216 c. - URL:
https://ibooks.ru/bookshelf/378106. - TekcT: 3n1eKTPOHHBIA.

2. Pycuna, JI. 1. BbluucaurensHas wMaremaTuka. UYUCIEHHbIE METOMbI
MHTErpUpoBaHus W pelneHus auddepeHIHaTbHBIX YpaBHEHMH M cHcTeM: ydeOHoe
noco6ue ans By3oB / JI. I'. Pycuna. — 2-e uza., crep. — Caukr-IletrepOypr: Jlans, 2022.
— 168 c. — ISBN 978-5-8114-9495-8. — Texkcr : 21eKTpoHHbIH // JIaHb : 3IEKTPOHHO-
oubnuoreynas cucrema. — URL: https://e.lanbook.com/book/195521.

3. TlpoekTupoBaHWe aBTOMATHU3UPOBAHHBIX CHUCTEM  YINPAaBJIECHHS B
3JIEKTpO3HEepreTuke: npakTukym / coct.: B. P. MBanosa, M. 10. MBaHoB. - Ka3aus:
KI"JY, 2020. - 122 c. - URL: https://lib.kgeu.ru. - TexcT: 371eKTPOHHBIH.

5.2. UndopmaunonHoe obecneyeHue BEUBJIMOTEKA

5.2.1. DJieKTpOHHbBIE U HHTEPHET-PECYPChI K3y

1. Yuebuwiit kypc «IIporpammupoBanue Ha Python» 0ODpa3oBaTelbHOM
rardopmel Moodle. URL: https:/Ims.kgeu.ru/course/view.php?id=4521

2. DnekTpoHHO-6ubIMOTeuHas cuctema «Jlans». URL: https://e.lanbook.com/

3. O6pazosarensHas miatdopma Stepik. URL: https://stepik.org/

4. Yueounie marepuanst OBEH. URL: https://owen.ru/media/training_material

5.2.2. Tlpodeccuonanshble 06a3bl naHHbIX / HMH(pOpMalMOHHO-CIIpaBOYHbIE

CHCTEMBI
1. JlokymenTauws o Python v.3.11.3. URL: https://docs.python.org/3.11/

2. JlokymenTaius 1o cranjgapty pep8. URL: https://peps.python.org/pep-0008/




3. TOCT P MDK 61131-3-2016 Kourtposuiepsl nporpammupyemslie. Hacts 3.

S3piku  nporpammupoBaHus  URL:

https://docs.cntd.ru/document/12001350087?

ysclid=lhursbrnpy760671116

4. PykoBocTBO Tonb3oBatess no nporpammuposanuio ITJIK B CoDeSys 2.3.
URL: https://owen.ru/uploads/134/codesys _v23_ru.pdf
5. Onnaita-cipaska CODESYS: URL: https://www.helpme-codesys.com/

5.2.3. JIMLUEH3UOHHOE U
obecrieyeHue JUCLUIUIUHBI

CBOOOJIHO

pacripocTpanieMoe  [IporpaMMHOE

1. Python v 3.11.1, cBoGoaHoe pacmpocTpanenue. Ccblika U1l CBOOOIHOTO
ckauuBanus https://www.python.org/ftp/python/3.11.1/python-3.11.1-amd64.exe

2.Cpena pa3paboTKH NPUIOKEHHUH I MPOrpaMMHUPYEMBIX KOHTPOJIIEpPOB
CODESYS V2, ceoboanoe pacnipoctpadenne. Cceblika Ui CBOOOIHOI0 CKaYMBAHHS:

https://owen.ru/product/codesys v2

3. Cpena pa3pabOTKH TNPUIOKEHHH Ul MPOrpaMMHPYEMBIX KOHTPOJUIEPOB
CODESYS V3, cBobonoe pacnpoctpanenue. Ccbuika [ CBOOOIHOr0 CKauiBaHHUA:

https://owen.ru/product/codesys_v3
4. MHOTO(QYHKIIMOHAIbHBIH

[TaKeT

nporpamm  Jloroc  (akazemuyeckas

nuuensus) http://logos.vniief.ru/services/support/

6. MaTepnajibHO-TeXHHYeCKOe oOecnevyeHne THCHHIINHBI

HaumeHoBaHue BHaa Haumenopanue yuebHOi

yueOHOH paboTbl ayJIMTOPHH, [epeuens HeoOX0qMMOro 060py10BAHUS H
CelHaTH3UPOBAHHOM TEXHHUYECKUX CPe/ICTB 00yueHHs
naboparopuu
Jlexuuun VueOnas ayaAuTOpHS 115 CneumanusupoBaHHas yueOHas mebens,
NPEBEIEHHUS 3aHATHH TEeXHUUECKHE cpejcTBa 00yueHHs, ciyKauue JJIs
JICKLIMOHHOTO THNA npe/ICTaBIeHUS yueOHOH uHbOpMaILHH
OospIIoil  ayauTOpHH  (MYJIBTHMEIHHHBIA
MPOEKTOp, KOMMBIOTEp (HOYTOYK), 9KpaH),
JIEMOHCTpaLMOHHOE 000pyZoBaHue, Yy4eOHO-
HATJISIIHbIE 10CO0HS
JlaGoparopuble | YueOnas saboparopus CrieniManu3HpoBaHHOE nabopaTopHoe
paboTsl «TennocrHabxkarowuii nosuron | obopyaosanue 1o npoduio 1adopaTopum:
HKKX», A-112 10 PLC CTEHJI0B M3TA «Konrap»,
10 KOMIIBIOTEPOB, TEXHHYECKHE CpEJICTBA
o0yueHust  (MyJIbTHME-IAMHHBIH  MPOEKTOP,
KOMIIBIOTEP (MOHOOII0K), 9KpaH),

JIMIEH3UOHHOE NTpOorpaMMHOC obecrieueHue

KomnbroTepHbiid Knacce ¢
Bbixoziom B Mutepuer A-402,
TeJIeBU30paMHy

CnenmanusupoBannas yuebnas mebens na 10
[MOCAJOYHBIX  MECT, 10 KOMIBLIOTEPOB,
TEXHUUYECKHE cpe/cTBa 00y4eHUs
(TeneBU30pHI), JIMIEH3HOHHOE IPOIpaMMHOE
obecrieyeHne

KomnbroTepHblii Kace ¢
BeIX0/10M B MHTepHeT A-423,
MPOEKTOPOM

CrienmanusupoBannas ydyebnas mebenb Ha 15
MocajoYHbIX  MECT, 15  KOMIBIOTEPOB,
TEXHUYECKHE cpesicTBA 00y4YeHHs (MyJIbTHME-
JUHAHBIA  OPOEKTOP, KOMIIBIOTEP (HOYTOYK),
9KpaH), MporpaMMHoe odecreyeHue




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
Komnerorepnsrit KJIace c| CrmeumanusupoBanHas 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 AeATeILHOCTH JJI5 JIHI €
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIUI0B

JIuia ¢ orpaHMYEHHBIMU BO3MOXHOCTSIMU 310poBbs (OB3) 1 MHBaIMIbl UIMEIOT
BO3MOYKHOCTh OECIIPEIITCTBEHHO TEPEMENIATLCS M3 OJHOTO Y4eOHO-Ia00paTOpHOTO
KOpITyca B JPYroi, TOMHITHCS Ha BCE JTAXHU Y4eOHO-Ta0OpPaTOPHBIX KOPITYCOB,
3aHUMAThCd B YYEOHBIX W HHBIX TOMEMICHUSX C YY4E€TOM OCOOEHHOCTEH
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSIHUS 37TOPOBBSI.

Jns obyuenuss aury ¢ OB3 ¥ MHBaIUIOB, UMEIOIIUX HAPYIICHUS OIMOPHO-
JIBUTATEJILHOTO ammapara, 00ecredeHbl YCIOBUS OECHpEensaTCTBEHHOIO0 JOCTyMa BO
Bce yueOHbIe nmomMenieHus. Mudopmaius o criennanbHbIX YCIOBUSAX, CO3AAaHHBIX IS
obyuarommuxcss ¢ OB3 u wuHBamuMmoB, pa3MelleHa Ha cailTe YHHUBEpPCUTETA
www//kgeu.ru. IMeercst BO3MOKHOCTb OKa3aHUS TEXHUYECKON ITOMOILA aCCUCTEHTOM,
a TaKKe yCIyT CypAOIIEPEBOTUYMKOB U TH(DIOCYPIONIEPEBOTIHKOB.

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

- JUUIS Ty4IIe OpPUEHTAIIMN B ayTUTOPUU, IPUMEHSIOTCSI CUTHAJIBI OTIOBEIIICHHMSI
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, TEJaroruueckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMH TMPEIJIOKCHUSIMU, OOecreurnBasi BO3MOXKHOCTh
YTEHUsI MO0 rydam.

Komnencanusi 3aTpyJHEHHII pEYEeBOr0 W HMHTEUICKTYaJlbHOTO Pa3BUTHS
ciabocCbIIaNIMX 00y4aroUXCs MPOBOAUTCS MTyTEM:

- UCTIOJIb30BAHUS CXEM, IMarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3CHTAIUN C
TUNIEPCCHIIKAMU, KOMMEHTUPYIOITUMU OT/IETbHBIE KOMIIOHEHTHI U300PaKEeHNUS,

- PETYJISIPHOTO TIPUMEHEHHMS yOpaKHEHUH Ha rpadUuecKoe BBIIACICHUE
CYIIECTBEHHBIX ITPU3HAKOB MPEIMETOB M SIBJICHUI;

- o0ecreuyeHus BO3MOXKHOCTH JIJII  OOyYaromerocs TMOJYIUTh aJPECHYIO
KOHCYJIBTAIIMIO T10 JICKTPOHHOM MOYTE 110 Mepe HEOOXOIUMOCTH.

Jns apanranuu K BocnpusaTyio guiaMu ¢ OB3 u nHBamuaMu ¢ HapylneHus MU
3peHUs CIIPABOYHOTO, y4eOHOTO, MIPOCBETUTEIIHCKOTO Marepuaa,
IpPEeAyCMOTPEHHOTO 00pa3oBaTeIbLHON MPOrpaMMOi MO BBHIOPAaHHOMY HaIpaBJIEHUIO



http://www.kgeu.ru/

MOJITOTOBKU, 00ECIICUNBAIOTCS 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;

- MeJaroruyeckuii  pabOTHUK, ero cobOecemHUK (IMpU HEOOXOIUMOCTH),
PUCYTCTBYIOIIME HA 3aHSATUHU, MPEACTABISIIOTCA 00YYaIOIIUMCS, TPU 3TOM Ka>KIbIi
pa3 Ha3bIBaE€TCs TOT, K KOMY N€Jaroruueckuii paboTHUK 00OpalaeTcs;

- IEUCTBUS, JKECThI, NMEPEMEIICHHS MeIaroruueckoro pabOTHHKA KOPOTKO HU
SICHO KOMMEHTHPYIOTCS;

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

- obecnieunBaeTCss HEOOXOAMMBIN YPOBEHb OCBEIIEHHOCTH TTOMEIIICHUI;

- IPEJOCTABIISIETCS.  BO3MOYKHOCTh HCIIOJIB30BAaTh KOMIIBIOTEPBI BO BpEMS
3aHSATUN U MPABO 3aMKMCH 00BICHEHUH Ha JUKTO(OH (IO KeTaHUI0 00yJarOIIUXCs).

dopMa mpoBeACHUS TEKyUled W MPOMEXKYTOYHOM aTTecTauud s
obyyaromuxcs ¢ OB3 u uHBanmua0B onpenensercs MneJarornieckuM paboOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM miiaHoM. [Ipu HeoOxomumocTu obOyuvaroniemycs ¢ OB3,
UHBAJIUY C YYETOM UX MHAMBUAYAJIBHBIX MCUXO(U3UUECKUX OCOOEHHOCTEW AaeTcs
BO3MOXHOCTh MPONUTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, MMCbMEHHO Ha Oymare,
NMCbMEHHO Ha KOMIIBIOTEpPE, B (POpME TECTUPOBAHUS U T.M., TUOO MPEIOCTABISIETCS
JOTIOJIHUTEIBHOE BPEMS JIJIs1 TOATOTOBKU OTBETA.

8. MeToauyeckue pekoMeHAAIMN /JJsl NMpenojaBaTesieil Mo opraHu3anuu
BOCIIUTATEJbHOI PadoThl ¢ 00y4AIOIUMMCS.

Metoauueckoe obecrieueHre Nporecca BOCIUTAaHUS 00y4daroluXCsl BBICTyAeT
OIHUM W3 OmpeAensomux (akTOpoB BBHICOKOTO KadecTBa OOpa30BaHMSL.
[IpenogaBaTens By3a, EMOHCTPUPYS BBICOKHM Mpo(eccHoHaIN3M, 3SPYAHIIHIO,
YEeTKYI0 TPaXKJIaHCKYIO IMO3UIINIO, CAMOAUCIMILINHY, TBOPUECKUM MOAXO0/A B PEIICHUH
npodecCHOHANBHBIX 3a7]a4, B XOJ€ 00pa3oBaTeIbHOrO MpoIecca CIOCOOCTBYET
(OpMHUPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.

[Ipn peanuzanuu OUCHUIUIMHBI TPENOJaBaTelb MOXET HCIOIb30BaTh
CJIEYIOIE METO/Ibl BOCITUTATENILHON PaOOTHI:

- MeTolbl (POPMHUPOBAHUS CO3HAHUS JUYHOCTU (Oecena, AMCIYT, BHYUICHUE,
WHCTPYKTaX, KOHTPOJb, OOBSICHEHHWE, MPHUMEpP, CAaMOKOHTPOJb, pacckas, COBET,
yOexaeHue u ap.);

- METOJBI OpTaHM3AIMH JCATEIHHOCTH U (POPMHUPOBAHUS OMBITA TOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, TNeAaroruueckoe TpeOoBaHHE, MOpPYyUYECHHE,
pUYYCHHE, CO3/IaHNE BOCTIUTHIBAIONINX CUTYallUid, TPEHUHT, YIPaXHEHHE, U JP.);

- METOAbl MOTHBAIIMM JAEATEIbHOCTU U MOBeACHUs (040O0peHue, MOOLIpEeHne
COLIMaJbHONW aKTUBHOCTH, IOPHUIIAHHUE, CO3JAHHME CUTYyallMd ycrexa, CO3JaHHe
CUTyalUH /17151 SMOLMOHAJIbHO-HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBAHUE U JIp.)

[Ipu peanuzauuu JAUCUMIUIMHBI  [peNojaBareidb JOHKEH  yYUTHIBATH
CJIEYIOIE HAIIPaBJIEHUS! BOCIIUTATEIbHOMN JAESITEIbHOCTH:

I'pasicoanckoe u nampuomuueckoe socnumaHue:

- hopMUpOBaHKE Yy OOYYAIOIIMXCS IIEJIOCTHOTO MHMPOBO33PEHUS, POCCHHUCKOM



WICHTUYHOCTH, YBKEHUS K CBOCH CeMbe, OOIIECTBY, TOCYIAPCTBY, TIPUHSITHIM B CEMbE H
00I11eCTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJILTYPHBIM IIEHHOCTSIM, K HAIIMOHAJIBHOMY,
KyJIbTYPHOMY W HCTOPUYECKOMY Haclienuio, (OPMHUpPOBAHUE CTPEMJICHHUS K €ro
COXPAaHEHUIO U Pa3BUTHIO;

- hopMUpOBaHKE Y OOYYAIOIIUXCS AKTUBHOM TPayKIAHCKON MO3UIIMH, OCHOBAaHHOM
Ha TPAJMLMOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LIEHHOCTSAX POCCHICKOIrO
oOmecTsa, Il TOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEaM30BbIBATh CBOU
KOHCTUTYIIMOHHBIC TIPaBa U 00sI3aHHOCTH;

- pa3BUTHE MPABOBON U MOJIUTUYECKON KYJIbTYPhl O0YUAIOIINXCS, PACITUPEHUE
KOHCTPYKTUBHOTO Y4YacTHs B NPUHATHM PELICHWM, 3aTPArMBalOLIMX WX IIpaBa H
WHTEPECHI, B TOM YHUCJIC B PA3IMYHBIX (pOpMax camMOOpraHU3aIliy, CaMOYyIPABICHHUS,
00I111eCTBEHHO-3HAYNMOM JICSITEIIbHOCTH;

- opMUpOBaHUE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JIUYHOCTH, MO3BOJSIIOIIMX ~ MNPOTHUBOCTOATH  JKCTPEMU3MY, kceHohoouwu,
JACKPUMHUHALIMM TI0 COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MpU3HAKaM, MEXITHUYECKOW U MEXKKOH(ECCHOHAIBHOW HETEPHIUMOCTH, APYTUM
HETAaTHUBHBIM COI[MAJIbHBIM SIBIICHUSIM.

/[lyxoeHo-npascmeennoe eocnumaHue:

- BOCIIMTAHUE YYBCTBA JOCTOMHCTBA, YECTH W YECTHOCTH, COBECTIMBOCTH,
YBAXKEHUS K POAUTEIIAM, YUUTENSAM, JIFOJASAM CTAPLIETO MOKOJICHHUS;

- opMupoBaHUE TPHUHIIMIIOB KOJJIEKTMBM3MAa M  COJMJAPHOCTH, JyXa
MUJIOCEpJIUSl W COCTpPAJaHusl, MPUBBIUKK 3a00TUTHCS O JIOJSAX, HAXOISAIIMXCS B
TPYAHOM KU3HEHHOMN CUTYallUU;

- popMUpOBaHUE COJIUIAPHOCTH U YYBCTBA COIIMAIBHOW OTBETCTBEHHOCTH IIO
OTHOUIEHUIO K JIFOJAM C OTPAHWYEHHBIMU BO3MOKHOCTSMH 30POBBS, IIPEOJOJICHUE
MICUXOJIOTUYECKUX OapbepoB MO OTHOILIEHUIO K JIIOASM C OTPaHUYEHHBIMU
BO3MOKHOCTSIMU;

- popMHUpOBaHKWE SMOIMOHAILHO HACBHIIICHHOTO W JYXOBHO BO3BBIIICHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUSI TIepeiaBaTh JPYTUM CBOM 3CTETUYECKUI
OTBIT.

Kynvmypno-npoceemumensckoe socnumanue:

- opMHUpOBAHNE ICTETUIECCKON KaPTHHBI MUPA;

- hopMHUpOBaHUE YBAKECHUS K KYJIBTYPHBIM IICHHOCTSIM POJHOTO TOpPOAa, Kpas,
CTpaHBI;

- TOBBIIIICHHUE TIO3HABATEIBHOW aKTHBHOCTH O0YYaIOIIHXCS.

Hayuno-obpazosamenvHoe éocnumanue:

- hopmupoBaHue y 00y4arOIIUXCsl HAYYHOT'O MUPOBO33PEHHUS;

- hopMHUpOBaHUE YMEHHUSI MTOTYYaTh 3HAHUS;

- popMupoBaHUE HABBHIKOB aHANIHM3a W CHHTE3a WH(POPMAIMU, B TOM YHCIE B
npodeccuoHaIbHOM 00JIaCTH.
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Onenounple MaTepuanbl 1Mo aucnumuinHe «lIporpammHoe obecmeueHue u
IporpaMMupoBaHre B NpodeccroHaIbHON AesTeNbHOCTH», MPEAHA3HAYEHHBI IS
OIICHUBAHHUS Pe3yJIbTaTOB OOyUEHMs] Ha COOTBETCTBHE MHIUKATOpPaM JOCTHKECHMUS
KOMIIETECHITU .

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




Cemectp 6
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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
MDO3K 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
IIpomexyrounass  arrectamusi | OM 0-45
(3auer)
B yctHO# dopme 0-45
Cemectp 7
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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 111  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  3adaHus (MPOEKTa) IO
poeKTHpOBaHuio/MoaenupoBanuo 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 KOHTPOIH
Hom. 6amaer k TK13

Hroro

IIpomesxyTounast
aTTecTanus

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

TK11

N
o

15

20-35

TectupoBanme  IIsI  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
TeMneparyp no NMOBEPXHOCTH
MOJeIHPYeMOro 00beKTa NPOM3BOJIbHOM
TONOJIOTMM B TPOrPAMMHOM KOMILIeKce
«JIoroc».

TK12

20 | O-
15

20-35

TectupoBanme 111  OLEHKH  YpPOBHA
OCBOCHHUS JUCIUILTUHBI

20




BrmonHeHne
MIPaKTUIECKOTO
moaenuposanuio B [T1K «Jlorocy»

oTamna

WHIUBUIYaTHHOTO
3aJaHMS

(mpoekra) 1O

15

Paznen

13.
NMPOYHOCTHBIX
XapaKTePHCTHK
3JIEMEHTOB

YCTAHOBOK M CHCTeM B IPOrPaMMHOM

H

KoMILIeKce «Jloroc»

TIpuHUIHDBI

KOHCTPYKIMOHHBIX
TeNJI03HEePreTHYeCKuX

pacuera | TK13

BUOPALMOHHBIX

15

0-
15

15-30

TectupoBanue

JUIIS

OCBOCHHA TUCIHUILIUHBI

OLICHKH

YpOBHS

15

Brinonnenue
MIPaKTUYECKOTO
mozenupoBanuio B [1K «Jloroc»

oTamna

WHAWBUIYAJTbHOTO
3aJaHusA

(mpoekra) 1o

15

IIpoMe:kyTouHas aTTecTanus (3a4eT)

2. OneHOYHBbIE MaTePUAJIbI TEKYILEro KOHTPOJISA ¥ POMEKYTOYHOM aTTecTalui
[lkana oueHkH pe3yabTaTOB 0OYUESHHUS 110 AUCLUHUTIINHE:

5 cemecTp
YpoBeHb chOpMHPOBAHHOCTH
WHIWKATOPa KOMIICTCHIINH
. . Huxe .
Bricokuit Cpennuit Huzkuit
CpeJIHETO
Kox 3annanu-
Kon pOBaHHbBIE or 85 110 100 | ot 70 10 84 | o 55 10 69 | oT 0 mo 54
HMHUKATOPa
KoMIIe- pe3yiabTaThl
KOMIIETEHLIN [IIxana oneHuBaHUA
TEHIINU H o0ydeHus 1Mo
HCLIMIUIMHE HEYIO0B-
S yIIOBIIET- YA
OTIIMYHO XOPOLIO JIeTBOPH-
BOPUTEILHO
TEJBHO
3a4TE€HO HE 3aYTEHO
3HaTh:
3Haet 3Haer 3HaeT He  3maer
CHUHTAaKCUC |CHHTaKCHC |CHHTAaKCUC |CHHTAaKCHC
Python, Python, Python, mo|Python
3Haer cuHTaKCHC | CBOOOTHO mpuberaeT K|He CIIocCOoOeH
Python (31) IUIIET KOJ|4YyKOH  II0-|[HUcaTh KOJ
Ha HEM MOLIU  IIpH
HalHu-CaHuU
Koza
OIIK-1 | OIIK-1.2
YMETB!
YmMmeer Hyxnaercs |He  ymeer|He  ymeer
VMeer paspabaTbiBath paspabatbiBa |[B  TIOMOIIH | pa3padatbiBa | pa3pabaThiB
IporpaMMHbIi Koz st | TP pn Tb, HO|aTh "
peleHus 3ayay | IPOTPAMMH | pa3paboTKe |CHOCOOCH — |9HMTaTh
poQeCcCHOHANBHOI Bl KOJ JAJIsl|IPOIPAaMMHO |4IHMTaTh IIPOTrpaMMH
nesrensHocTH (Y1) peLeHus ro Koza IPOTPaMMH | BIH KOJ
3a1a4y BI KOJ
BJIAJICTh!




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
MPUMECHSIET
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 BBIIIOJJHCHHE BCCX Ha60paTOpHBIX

pa60T, YCIICITHOC IMPOXOXKACHUEC BCEX aBTOMATU3UPOBAHHLIX TCCTOB.

OHCHKa «HEe3aUTEeHO» BBICTABIISICTCS 3a HEBBIIOJIHCHUE XOTSA ObI OJIHOU

JabopaTopHON  paboTHI,

ABTOMATU3UPOBAHHOI'O TCCTA.

Oe3ycIielHoe

MIPOXOXKICHUE

XO0T4A

OBl

OJIHOTO



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
TeHIY KOMH;TCHI_II/I 06y‘IeHI/Iﬂ o Ikama OLICHHUBAHUA
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 «He3a4TeHO0» BBICTABISICTCS 3a HEBBIMOJHEHHWE XOTS OBl OJTHOMU
J1a60paTopHOIl pabOTHI.

Cemectpsrl 7, 8

YpoBeHb chOPMHPOBAHHOCTH
WHAUKATOpPa KOMIICTCHIIUHA
. . Hwxe .
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
NPUHOUIB ¥ | 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 OOBEKTOB | M OOBEKTOB | MsI OOBEKTOB | 000pyIOBaH
OGBEKTOB TEIJIOSHEpre | TEIUIOdHEepre | TemiodHepre | us 0OBEKTOB
THUKHA ¢ | THKH ¢ | TuKHM Cc | 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)
cucreM, mpH | cuctem, npu | cucrem, 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 | MOJEIHMPOBAa | MOZEINPOBA | MOAEIHNPOBA
NIPOCKTUPOBAHUSL U | HUA HUS HUS HUS
MOJEIMPOBaHUS IPOLECCOB U | IIPOLECCOB U | IPOLECCOB U | IPOLECCOB
MIPOLIECCOB u | obopynoBaH | obopymoBaH | o0OpymoBaH | U
000pymOBaHHs nsi 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- | etuku B
cucremax (32) CHCTEMAX, CHCTEMAX, cucTeMax, CAE- u
npu oteere | npu otBere | npu  orBere | CAD-
HE JIOIyCKaeT JIOIyCKaeT cucTeMax
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-
¢usnueckue | GU3MYECKUE | 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
MPOJIEMOHCT | 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
mozemuposarus  u | P¢Y P ACTHIP MOJIETINPOBa
MojenupoBa | pu3MUecKkux | HUS "
WH)KEHEPHO- 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- u
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 MPOX0XKIEHUE 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, UCIOJIb3YEMBIX MPU TEKYLIEM
KOHTpPOJIE YCIEeBAaEMOCTH MW MPOMEXKYTOUHOM arrectauu OO0y4arouierocss 1o
TUCLUIUINHE:

Hanmenosanue
OneHouHbIE
OLICHOYHOTO Kpatkas xapakTepucTiKa OLEHOYHOTO CPEACTBA
MaTtepuabl
cpencTaa
CucremMa HMHTEPAKTUBHBIX TECTOB, HWHTCTPUPOBAHHAs B
Tecr Jupyter paboumne TeTpaan (Notebook), mo3Bosrsttoniast| KOMITIEKT TeCTOB Iist
Notebook (JNT) laBromMaTH3MpOBaTh HPOLEAYPY H3MEPEHHs KauyecTBa IMPOEKTa| J1abopaTOpHBIX paboT
oOyJaromerocs

CucremMa CTaHIAPTU3UPOBAHHBIX 3aJaHHM, IO3BOJIAIONIAS
Tect Moodle P P ’ . KoMIiekT TecToBBIX
ABTOMATH3MPOBAThH TPOLEAYPY H3MEPEHHS YPOBHS 3HAHHUU U

(TM) . samanuii B kypce Moodle
YMEHHI 00y4aromerocst
" [Tepeuens 3aganuii u
Brimonaenne rabopaTopHOii paboTh, 00paboTKa pe3yIbTaToB
Otuer 1o N N BOIIPOCOB JUIS 3AIIUATHI
. WCTBITaHWH, wW3MepeHudl, skcrepuMmenta. OdopmieHue .
nabopaTopHOI . nabopaTopHOI
OTYeTa, 3allUTa PE3yJIBTATOB JIA0OOPATOPHOM paboTHI TIO
pabote (OJIP) paboThl, nepeveHb

OTYETYy

TpeOOBaHMIT K OTUETY




4. TIlepeyeHb KOHTPOJILHBIX 3aJlaHUl WJIM WHbIE MAaTepPHAJIbI,
HeoOXoaMMble [JI OLEHKH 3HAHWI, YMEHUI M HABBIKOB, XapaKTepU3yIOIIMX
Tanbl GopMUPOBaAHMS KOMIIETEHIIUH B poLiecce 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 3amauyd BMecTe C TecTaMd oOGOpMIIEHBI B BHUAE pabodeid TeTpaau
(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. ITpuHaATICKHOCTD 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 OLIEHMBAETCA MaKCUMalbHO B 2 Oauia (8 6aioB 3a

BCIO JJabopaTopHyto padoTty). CucreMa olleHUBaHUS PE3yIbTaTOB:

— IIpolinensl Bce TeCTbl, COOIIOIEHBI CTaHIapThI pepd — 2 Oaa

—Ilpoiinensl Bce TecThl mNpu  JACPEKTHOM  apXUTEKType  peIICHUs

(ucronb30BaHbl T.H. "KOCTBUIM" HJIi TPOXOXKIEHUS TECTOB W/WIM HApYLIEHBI
cTauaapThl pep8) — 1 6amn

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

JomoanurenbHbie 0aabl Kk TK1:

Tect Moodle (TM) — 1 6amt 3a kax bl BepHbIit 0TBET (MakcumyM 10)

1. Kakoe 4uc/10 BBIAACT CJIeAyOIIMMA KOA?

T AXOLaxXxnm

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 CTPOKH 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 ('llosMma "MEpTBEIE oyu" OOHa nus3 CaMBIX
VHTEPECHHX ')

print ('lIpocTo TexkcT...")

print(Q)

4. Kaxkoe 3HavyeHue OyaeT BbIBEICHO HA JKpPaH MOCJe BbINOJHEHUS
cjieayoneii MPporpaMMbl, €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 oTpuulaHue NOT
e Jlormueckoe yMHOXeHMe and

6. PaboTa kakux onepaTropoB AaeT BePHbI OTBET NMPH JHOOOM 3HAYECHUM
nepeMeHHOM i (BbIOepHTEe OJUH MJIM HECKOJIBKO 0TBETOB)?

o iTf 1 / 2:

print (i, 'uérHoe')
else:

print (i, 'Heu&THOe')
o iT 1 // 2:

print (i, 'uérHoe')
else:

print (i, 'Heu&THOE')
e ITT1 % == 0O:

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&THOe')
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 ('umcmno', numl, 'Bemrpaso')

else:

print ('umcyno', num2, 'BeMI'PaJo')

YMCJIO Nnum2Z BBEMI'PAJIO
upcJo 81 BEMIPAJIO
UYMCJIO numl BEMI'PAJIO
uncJo 34 BHUI'PAJIO

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

1234
1234
1*2%3%4

9. BriOepuTe BepHbIe yTBep:KIeHUs (0MH MJIH HECKOJBKO 0TBETOB):

VlMa TnepeMeHHOM He MOXeT COBIazaTb C KJIOUEBBIM
(ape3epPBUPOBAHHEIM) CJIOBOM

VIMsa nepeMeHHOM He MOXEeT HAUMHATBCH C LUOPBL
VMg nepeMeHHOM He MOXEeT OKaHuUMBATbCA LUbdpom

msa IepeMeHHOM MOXeT HauMHaTbLCA C CHUMBOJIA
nomueépkmBaHmsa ()

10. Kakoe 4uncJi0 BbIAACT CIeAYIOMHI KO ?

a
b

pr

17 /7 (23 % 7)
34 %a*5-29%4*3

nt(a * b)

Jas Tekymero kourpoJs TK2:
[IpoBepsiemas komneteHius: OIIK-1.2 (3, Y, B)

Tect Jupyter Notebook (JNT) — 2 6amia 3a kaxayro 3agaqy (Bcero 16)

Camm 3amaum BMecTe ¢ TecTtamMu odopmieHsl B BuAe paboued TeTpaau
(Notebook) u pasmemiensl B kypce Moodle https://Ims.kgeu.ru/course/view.php?id=4521

1. CopTupoBka Tpéx

. KBagpaTHoe ypaBHeHue

. [lociienoBaTenbHOCTD YKCEN

. Cymma u mpousBeieHne udp

. MAXu MIN
. 3BE3AHBIN TPEYrOJIBHUK
. Jlenurenn

2
3
4
5. [locaenoBarenbHOCT, PUOOHAYYHN
6
7
8


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:

— IIpoiinensl Bce TecThl, COOIIOAEHBI CTAHAPTHI 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 6amios

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 mnocieioBareJibHOCTb 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 YHCEI OT | 10 N KpaTHBIX 7, HO HE KPATHBIX 3
BBIBOJAUT CyMMY 4HcelI OT 1 70 N-1 KpaTHBIX 3, HO HE KPaTHBIX 7
BBIBOJAUT CyMMY 4Hcel OT 1 70 N-1 KpaTHBIX 7, HO HE KPaTHBIX 3
BBIBOJAUT KOJIMYECTBO YHCEI OT 1 10 N KpaTHBIX 3, HO HE KPATHBIX 7
BBIBOJIUT CYMMY 4HucelN OT 1 A0 N KpaTHBIX 7, HO HE KPaTHbBIX 3
BBIBOAMUT KOJIMYECTBO YKCel OT 1 A0 N-1 KpaTHBIX 7, HO HE KPaTHBIX 3
BBIBOJAUT CYMMY YHCEJI OT 1 0 N KpaTHBIX 3, HO HE KPATHBIX 7
BBIBOAUT KOJIMYECTBO YKCEI OT 1 10 N-1 KpaTHBIX 3, HO HE KPaTHBIX 7

5. Kakyw noc/jeIoBaTejJbHOCTh YHCeJ JAACT BaM BbI30B (QyHKIUM

range(2,

6)?
2,3, 4,5

2
2
1

N WO

, 4, 5, 6
b ’3,4’5

6. CoOepure nmporpamMmy, BbIYHCISIIONIYI0) KOJIUYECTBO HM(P BBEIEHHOI0
HATYPAJBHOI0 YHCJIA:

counter += 1

n //= 10
print(counter)

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

7. Kakylo nociegoBaTeJJbHOCTL 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. Onpenesure, 4TO BHIBEACT CJAEAYIOIINHA (pparMeHT Koaa?
for 1 1n range(10, 25):

print(*Python awesome!*®)

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



25 pa3 Python awesome! Ha 0JTHOM CTpoKe Yepes Mpooe
15 pa3 Python awesome! Ha oHOI cTpoOKe "epe3 mpode
15 pa3 Python awesome! Ha kaXxo¥ 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 YHCIIA

® 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 (paKTOpUAI YKCIIa N
BBIBOJAUT CYMMY 4MCeEJ 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. udp Lezaps

5. Bropoe BxoxaeHue

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

—Ilpolinensl Bce TecTbl MpU  JAEPEKTHONM  apXUTEKType  pelieHus
(ucnonp30BaHbl T.H. "KOCTBUIM" JUIsl MPOXOXKIAEHUS TECTOB W/WIM HapyLIEHBI
craHnaptel pep8) — 1 6amn

— He mpotigen xoTst Obl OAMH TECT WK OTCYTCTBYET perienue — (0 6amios

JonmoanureabHble 0a/u1bl K TK3:

Tect Moodle (TM) — He mpenycMmoTpeH Monyiem (BKJIHOUEH B coctaB 4
MOYJISA)

s Trekymero kourpoJsa TK4:
[TpoBepsiemas komnetrenuus: OIIK-1.2 (3, Y, B)

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

Camu 3amaum BMecTe ¢ TecTtamMu oOQopmieHbl B BuAe pabouell TeTpaau
(Notebook) u pasmeriens 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 Oauta (16 OasnsoB

3a BCIO JJabopaTopHyt0 padoTy). Cucrema OlleHUBaHUS PE3YJIbTaTOB:

— IpoiiaeHsl Bce TECThI, COOJIOICHBI CTAaHIAPTHI pepd — 2 Gasuta

—Ilpolinensl Bce TecTbl MpU  JA€PEKTHOH  apXUTEKType  pelieHus
(uconp30BaHbl T.H. "KOCTBUIH" ISl TPOXOXKIACHUS TECTOB W/WIM HapPYIICHBI
cTauaapThl pep8) — 1 6amn

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

JomosHurenbHble 0a/L1bl K TK4:
Tect Moodle (TM) — 1 6amt 3a kax bl BepHbIi 0TBET (MakcumyM 10)

1. UTo noka:ket npuBeJeHHbIN 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 CMMBOJI?

e i1salpha(Q)

e alpha()

e alphabetic()
e iIsletters()

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

o strip()

5. Yro mokaxkeT NpUBEICHHbIH HMke ¢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 kommnerenuus: OIIK-1.2 (3, Y, B)

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

Camu 3amaunm BMecTe C TecTaMd OQGOpPMIICHBI B BHUE 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]a4M COOTBETCTBEHHO:

— [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 cTaHaapThl 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 NPUBEAEHHOE HUKE onpeieieHne PyHKIum:
def print_number(a, b, c):
d=(CG+c) /b
print(d)

Kaxkoe 3Ha4yenne 0yaer mokasaHo, mocje BbI30Ba QyHKUMHU ?
print_number(8, 4, 7)

2. JIsisi 4ero uCmoJib3yeTcsi oneparop pass?

e IJIS BO3BpaATa 3BHAUEHUS U3 OYHKLIUMU
® IJId CO3IaHUA 3aTJIYUIKU
® IJIg TIPEepPHIBAHUA OGOYHKUIUM

3. ®ynknusa get sum() onpeaeseHa caeaylONUM 00pa3oMm:
def get_sum(x, Yy, Zz):
return X + vy + z
print ('Cymma paBHa', X + y + 2)
Yto Oyzer BbIBeIeHO B pe3yibTaTe BbIIOJHEHUSI CJIeIYHOLIEro
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 MporpamMma?

X =5



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

add()
print(x)

Bei0epuTe onnH oTBeT:
e 8

5. UTo moka;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 NepeMeHHAasi B APYro pyHkuum?

BepHO
HeBepHO

JlJI IpOMEeKYyTOYHOM aTTeCTALMU:
3auem npocmasnsemcs npu cymme HaOpanuwix 6annos bonee 54.

Cemectp 6

s texkymero koutpoas TKI1 (TK6):



[IpoBepsiemas kommereHius: OIIK-1.2.B(2) - BnageeT HaBbIKaMU HACTPOMKHU
[JIK
3amura 1a00paTopHOil padoThI

OT4eTOM CITYKUT CO3JaHHas ITporpamma u €€ pe3yJabTaThl.

KOHTpOIBHBIE BOITPOCHI:

1. Kak mepematp CoDeSys mHpopMaImio 0 TEXHUYECKUX XapaKTePUCTHUKAX
KOHTpoJuiepa?

2. Kak no6aBuTth Tapret-daiina B mpoekt CoDeSys?

3. Kak 00bsBUTH IEpeMEHHBIE JIJIs1 BXOA0B U Bbixo10B [1JIK?

4. Kak npoumsBoautcs Hactpoinka cBsizu ¢ [IJIK u 3arpy3ka mpoekra B
KOHTpoJuiep?

5. Ilepeuncnure sA3b1KH, onpenensiembie ctanaapToM MOK 61131-3.

6. YkaxuTe Ha3HAUCHUE KOHTPOJUIEpa.

7. HazoBute ocHoBHbie Tumbl [TJIK.

8. IIpuBeaute TumoBoii cocras I1JIK.

9. OOBsicHUTE, YTO TO3BOJISET BBITIOJHATH SI3bIK (DYHKIIMOHAIBHBIX OJIOKOB

CFC?
JlonoTHUTEIbLHBIE 0AJLIbI

JlonosHuTENbHBIE Oajuibl  OOYyYaIOIIMKCA MOXKET MOJIY4YUTh 33 YMEHHE
IPOJEMOHCTPUPOBaTh B AeiicTBUM B cucteme CoDeSys oTBeThl Ha nabopaTopHOi
pabote (BBILIEPACMOIOKEHHBIN crUCOK). Kaxaas JeMOHCTpauuss TPUHOCHUT MO 3
Oasna.

Jus tekymero kourpoas TK2 (TK?7):

[IpoBepsiemass komnerenuusi: OIIK-1.2.3(2) - 3HaeT CHHTaKCHC SA3bIKOB
crangapta MOK 61131-3, ¥(2) - ymeer pazpabarsiBaTh mporpaMmMubiid ko st [TJIK
3amura JadopaTtopHoi padoThI
OT4eTOM CIYKUT CO3[IJaHHas MporpaMMma u €€ pe3yJIbTaThl.
3amuTa J1abopaTOpHOM pabOTHI
1. OOBsicHUTE, YTO MTO3BOJISIET BHIMOIHSATD S3bIK TEKCTOBOTO pelaKTOpa
BBICOKOTO YpoBHA ST.
. Beipaxxenus B ST.
. [Topsimox BeIuMcCIeHUs BEIpaKeHuit B ST.
. Ilycroe Beipaxenue B ST.
. Omneparop Boi0OOpa IF B ST.
. Oneparop MHOKecTBeHHOTO BhIOOpa CASE B ST.
. Huxner WHILE, REPEAT B ST.
Huxa FOR B ST.
[TpepwiBanue urepamnmii oneparopamu EXIT, RETURN B ST.
10. Urepamms Ha 6a3e padodero mukia [IJIK B ST.

©oO~NOOUAWN



11. Odopmnenue Texkcra ST-nmporpamm
12. ®opmaT HHCTPYKIMH B si3bIKe |L

13. Akkymymsatop (pe3ysbrat) B sizbike |L
14. Tlepexon Ha METKY B si3bike |L

15. CkoOku B si3b1ke 1L

16. Moaudukarops B si3bike |L

17. CrannapTtHbie oneparopsl B si3bike L
18. BpI30B pyHKIMOHAIBHBIX OJIOKOB U MPOTpaMM
19. Bri3oB pynkuuu B s3bike 1L

20. KoMmMmeHTHpOBaHUE TEKCTa B si3bike L
21. S3wik IL B pexxuMe UCTIOTHEHHUSI.

JlonotHUTEILHBIE 0AJLIbI

JlonoJiHUTENbHBIE Oaibl  OOyYarOUIUUACS MOXET TOJYYUTh 32 YMEHHUE
POJEMOHCTpUPOBaTh B AeiicTBUM B cuctemMe CoDeSys oTBeThl Ha nabopaTopHOiA
paboTe (BbIIIEPACHONIOKEHHBIM cnuCcOK). Kaxknas neMoHcTpanusi MPUHOCUT MO 3
Oasa.

Juisa rekymero kourpoJsa TK3 (TKS):

[IpoBepsiemass kommereHnus: OIIK-1.2.3(2) - 3HaeT CHHTaKCHC S3bIKOB

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

. Llenn B s361Ke LD

. Pene ¢ camoduxcanueit B si3bike LD

. [TopsiAoK BBINOTHEHUSI TPOTrpaMMBbl U 0OpaTHBIE CBSA3M B si3bike LD

. YripaBiieHre mopsIKOM BBITTOJTHEHUS IPOTpaMMbl B si3bike LD

. Pacnupenue Bo3mMoxkHOCTEH B s3biKe LD

. Oco6ennoctu peanuzanuu LD CoDeSys

. LD -nuarpaMmbl B peXUMe UCIIOJICHUS

. Oro6paxenue s3vika FBD B npoexkte POU

. CoenuHuTenpHble IMHUM B S3bIke FBD

. [lops10K BBINOJHEHUS TpOrpaMMmsbl B si3bike FBD

. MHBepcus tormueckux curHaios B si3bike FBD

. CoenunuTenu u oopatHbie CBsI3U B si3bike FBD

. Metku, nepexo/ibl 1 Bo3BpaT B si3bike FBD

. Beipaxxenust ST B FBD

. lllaru B 361K SFC

. [lepexonp! B s3p1Ke SFC

. Hauanpnsiit mar B sizpike SFC

. [lapannensubie BeTBH B s3b1ke SFC

. AnpTepHaTUBHBIE BETBHU B s3bike SFC

. [lepexon Ha Mpon3BONIbHBIN 1Iar B si3bike SFC

. Otimuus cranpaptHoro si3bika SFC ot s3p1ka SFC B cucteme CoDeSys

P OO ~NO Ul WN B
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JlonoJtHUTEIbHBbIE 0A/LITbI

JononHuTenbHble  Oaymibl  OOyYaromIMiicSs  MOKET  MOJYy4YuTh 3a  yYMEHHE
MIPOJIEMOHCTPHUPOBaTh B AeiicTBUM B cucteMe CoDeSys oTBeThl Ha J1abopaTopHOM
paboTe (BBIIIEPACIIOIOKEHHBIM crucok). Kaxknas neMoHcTpanusi MPUHOCUT MO 3
Oasna.

Cemectp 7

Jsa rekymero kourpoJisa TK9:
[TpoBepsiemas komnerenuus: OIIK-3.5 (3, ¥V, B)

1. Kak pacmmdpoBsiBaeTcst abOpeBuatypa MeHekep 6a3nl Janabix DBM?
- Data Base Manager

- Digital Base Module

- Digital Basic Manager

- Data Basic Master

2. Kakoii kogorenepaTop Jiydliie mOAXOANUT AJi MOJACTUPOBAHUS U pacyeTa
TEIJIOTUAPABIMYECKUX 3a1a4?

- CMS

- AUTO

- ELECTROCITY

- VPanels

3. Kakas Bkiajka UCIoJIb3yeTcs I OTOOPaKECHUSI SJIEMEHTOB U OJIOKOB
TEIUIOTUIPABINYECKUX CXEM?

- bubnnoreka kiaccos

- OKHO cooO1IeHnHI

- [Ianens npuMUTHBOB

- MeHemxkep TaHHBIX

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

- 33J1a€T HaYaJIbHBIC TTAPaMEeTPhl pacyéTa CUCTEMBI

- 3aJ1aeT TPaHUIIBl Ta0apUTOB OAKOB

- yCTaHaBIIMBaeT MaKCUMaJIbHbIC 1 MUHUMAJLHBIC 3HAUCHUS TTapaMeTPOB
JIABJICHUS U TEMIIEPATyPhI BOJIBI

- 33]1a€T MOTPEUTHOCTh PACUETOB

5. Kak onpenenutb, 4To 3JIEMEHT TEIIOTUIPABINYECKON cXeMbl (Hacoc) mpu
HaHECEHUHU Ha paboyee MPOCTPAHCTBO 3aKPEIUIICS Ha KaHAJIE, U SBIIIETCS €T0
HEOTHEMIIEMOM 4acThIO?

- TP BbIICJIEHUN 00BEKTa, KaHAJ MOJCBEYNBACTCS KEITHIM I[BETOM

- TP BBIICJICHUN 00BEKTa OH MOJICBEYMBACTCS JKEIITHIM I[BETOM



- TP BBIJICNIEHUN 00BEKTa OH BPEMEHHO CTAaHOBUTHLCS TTPO3PAYHBIM
(oOeciBeunBaeTCs)
- TIpH TIepEMEIIEHNN 00BEKTa OH MIEPEMEIIACTCsI BMECTE C KaHAJIOM

6. Kakoe mpaBuiio cieayeT yUYUThIBaTh IPU HAHECEHUH 3a/IBUKEK M HACOCOB Ha
pacUeTHYIO cXemy?

- YCTaHABIMBAIOTCS HA KaHAT MKy y3IaMH

- yCTaHaBIMBAIOTCA B HayaJle, MPOU3BOJIbHO, B JIF0O0OM yacTH paboyero
IPOCTPAHCTBA

- YCTaHABIUBAIOTCA HaJ y3JIaMH

- YCTaHaBIMBAIOTCA TOJILKO Ha KaHAJI HE UMEIOIINA y3J10B

7. Kakoe npaBuiio cleayeT YYUThIBATh IPU HAHECEHHUH JIaTUMKa pacxojia Ha
paCUETHYIO CXemMy?

- YCTaHABJIMBAIOTCS TOJBKO HA KaHal

- YCTaHABJIMBAIOTCS TOJIBKO Ha y3€l

- YCTaHaBJIMBAIOTCS TOJBKO Ha Oak

- YCTaHABJIMBAIOTCS TOJBKO HA HACOC

8. Kak MOHO CBs13aTh J1B€ M 00Jice pacueTHBIX 3a7a4 Iepejl 3ayCKOM UX Ha
pacuet?

- C MOMOIIBI0 0JI0KOB «[ paHUYHOE YCIOBHE)

- ¢ momolbio 010k0B «KaHam

- ¢ momorsio komauas! IMsf u inc B Tepmunaie

- C TIOMOIIIBIO OJIOKOB «Y3em»

9. Kakoit MoTy)ib TOTIOJIHUTEITLHOM 3arpy3KH TIPEICTABIIIET COOOM
OMOIMOTEKY TaHHBIX CBOMCTB BOJIbI M BOJISIHOTO Mapa?

- load phys,1,1

- DBM

- global04

- global03

10 YT10 U3 HUXKE IMPUBCACHHOI'O ABJISICTCA OTJIa,ZIqI/IKOM?
-1SD

-CMS

- DBM

- Imsf

Jist Tekymero kourpoJisa TK10:
[Iposepsiemas komnerenuus: OIIK-3.5 (3, Y, B)

1. Kakas koman1a mo3BoJsieT coopaTh 3a1aqy?
- 1ld —s
- Vi



-Is
- cscan

2. Tlpu reHepaIiy pacueTHbIX 3124 KOMITWIHPYIOTCS (hailiibl, KOTOPBIE MOTYT
uMeTh cienyromuii Bun lld tc 1. Uto o3HavaeT ums storo daitna?

- Ild — ¢aiin cOopruk, tC — ums paboueit nupekTopuu, 1 — HoMep padouei
3a/1a49u

- Ild — ums paboueii nupexropun, t€ — daiin coopuk, 1 — HoMep padoueit
3a7a9u

- Ild — daiin cOopruk, t€C — TemmoruapaBIndyeckas 3aaada, 1 — KOJINIECTBO
PaCUYCTHBIX CXEM

- lld — ums qupexTopuu 6a3bl JaHHBIX, IC — UMs pPacyeTHOM 3a1aun, 1 — HOMEp
TCHEPAINH 10 CUCTY

3. Kakoe ums OyzeT mprucBoeHO HCTONHsIeMOMY (aity st paboueit
JIUPEKTOPUHN «tC» M PACUETHBIX 3a1a4 C HOMepaMu S u 67

- tcexec56

- Sbtcexec

- tc56exec

- exectc34

4. Kak Ha3bIBalOTCSI KOMITBIOTEPHBIE TPOrpaMmbl, KoTopbie B CATIP
00€ecIeurBarOT OT/ICIbHBIC MMOCIEI0BATEILHOCTH ICUCTBUM, U CO3/IAt0TCS IS
aBTOMATHYECKOTO BBIIIOJHEHUS 33]]a4M, HAaIpUMeEp, JJIsl pETYJIMPOBAHUS TApAMETPOB
TETJIOTUPABIMYECKON CXEMBI 32 CUET aJrOpuTMa aBTOMATHYECKON paboThI
PEryJIMPYIOLIETo KilarnaHa?

- CKpUIIT

- TPAHCIIATOP

- UHTEPIPETATOP

- KOMITUJISITOP

5. Kak Ha3bIBaeTcs nmporpaMma, KOTopast IEpEeBOAUT TEKCT, HAITMCAHHBIN Ha
S3BIKE MPOTPAMMHPOBAHUS, B HA00p MAIIMHHBIX KOJOB?

- KOMIIWJISITOP

- CKPUIT

- TPAHCIISTOP

- HHTEPIIPETATOP

6. Kaxk B s13bIke nmporpammupoBanust Fortran o6o3nadaeTcst oneparust
OTHOIICHUS < MCIIOJIB3YIOTCS CIIEAYIONNE KOMOMHAINN OYKB ¢ OKaMJISIOIIMH C
00enx CTOPOH TOYKAMU:

LE.

LT.

GT.

.GE.



7. Kak B s13pike mporpamMmupoBanus Fortran o6o3naugaetcs onepanus
OTHOILIEHHUSI > UCHOJIb3YIOTCS CIIeAYIOIMe KOMOMHAIIUY OYKB ¢ OKalMJISIOIIUMH C
00erX CTOPOH TOUKAMU:

.GE.

LE.

LT.

GT.

8. Kaxkoii n3 61mokoB CMS He 0THOCUTCS K 00beKTaM MaTeMaTHUICCKHUX
Mojeneit (OndIMOTEKH Ki1accoB)?

- HacocC

- bak

- y3en

- KaHaJ

9. Kakoe 3HaueHrne CyMMapHOW MacCOBOM KOHLIEHTPALMK Hapa v ra3oB
COOTBETCTBYET BOJIE ITPH HACTPOMKE pacUETHOM 3a7aun?

10. Kak 3anmycTtuth coOpaHHytO 3a/1a49y?

- KOMaHJI01 «¥MMs cOOpaHHOM 3amaun daitnay &

- KOMaHJI01 «MMs1 COOpaHHOM 3aaun (daitnay ~

- KOMaHJI01 «uMs1 cOOpaHHOM 3a1auu (aitnay #

- KOMaH oW «MMsI cCOOpaHHOM 3a1aun (aitiay.exe uiu .bat

Kpurtepun ouennBanus:
— Ilpu ycnemHoOM MPOXOXKJIEHUH TECTUPOBAHUS OOYYaIOIIMICS OJKEH

HaOparb o TK9 u TK10 - 55 6amnoB. OueHka v nepecyer 0aioB MPOBOAUTCS B
LMS Moodle mpocToii TuHEHHO# HHTEPITOJAIUCH.

JlononHUTENbHBIE 3a/laHusg — BBINONHEHHWE »Tana HWHAWBUAYaJIbHOTO
npaktudeckoro 3aganus B [10 CAIIP. MakcumanbHbIi 6yt — 45 6aios.

Ecnu He mnpoiiieHO YCHNEImIHO TECTUPOBAaHWE WM HE  BBINOJHEHO
WHJMBUAYAJIbHOE MpakTH4Yeckoe 3aganue — 0 0amion

JlJist MPpOMEKYTOYHOM aTTeCTAIlUU:
3auem npocmasnsiemcs npu cymme HabpauHvlx 6a1108 bonee 535.

Cemectp 8

st Tekymero kourpoJs TK11:



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

1. C nomo1ipo Kakoro oneparopa (BKJIaIKKW) MOKHO 33]1aTh BU]T
reoMeTpudecKkor purypsl o0beKTa MOICIUPOBAHMS?

- Co3gaHue reoMeTpUYEeCKUX CYITHOCTEH

- dusnyeckas MOJEIb

- Unrepdeiico

- CeTka onepanuu

2. C moMomipio Kakoro orepaTopa (BKJIAIKH) MOKHO MPUCBOUTH
ompeelIcHHbIe (PU3MUECKHEe CBOMCTBA sTUYeKaM CEeTOYHOM MOJIeNI 00BbEeKTa
MOJEIUPOBAHUA?

- Pernonsl

- HabGop rpaneit

- Habop siueex

- [TapameTpsl cxembl

3. Kak M0>XHO M3MEHUTH TETUIOBOM MTOTOK Yepe3 TOHKYIO CTEHKY TIPHU
MOJEIUPOBAHUH TEILIONIEPEAAUM?

- I3meHeHuneM Temreparyp CTEHOK

- I3menenneM rino0alibHbIX MapaMeTPOB CETKU

- I3meHenueM napaMeTpoB CXEMBbI

- I3menenneM HabOpOB rpaHei

4. Kakoit mapameTp oTBevaeT 3a A1 y3MOHHBIN OTOK NMPU 00paboTKe
pe3yabTaToOB MOJICIUpOBaHus B mporpamme Scientific view?

- HF_DIFF_patch

- T (face)

- XC_patch

- Cell_3D

5. C nOMONIbIO0 KAKOTO PACYETHOTO MOIYJISI MOKHO OCYIIECTBUTh PAcUeT
Teroo0MeHa U3Ty4eHHEeM MEXIY ABYyMs chepaMu MpOU3BOIBHOMN TOMOJIIOTUN U
CBOWCTB?

- JIoroc.Temno

- JIoroc.IIpouHocTh

- JIoroc.AsporuapoanHaMuka

- Scientific view

6. C moMoIipio Kakoro ornepaTopa (BKJIAIKH) MOXKHO 33/1aTh OOBEKT
MOJICIMPOBaHUS — cpepa 1 ero pazmMepsi?

- Co3/laHre reOMETPUYECKUX CYIIHOCTEH

- ®usnyeckas MOJIEIb

- UnTepdeiicot

- CeTka onepanuu



7. Kakue rnobasibHble TapaMeTphbl CETKH JIyYIlle UCTIOIb30BATh MPU
MOJICJIMPOBAHUU MIPOLIECCOB TEMJI000OMEHA U3TYUYEHUEM MEXKY IByMs chepamu
3aJJaHHOTO pa3Mepa

- ['eHepaTop MHOTOTrpaHHOM CETKHU

- ['eHeparop ceTkHu OTCeUYeHHEM

- ['eHepaTop aHU30TPOIHBIX CETOK

- l'eneparop 3aMkHYTOM 000109KH

8. Kakyto hopmy UMEIOT SIMEMKHM TTPH MCTIOIB30BAHUH TeHepaTopa
MHOTOTpaHHOM ceTku Jy1st mosienu «Cdeparn?

- IECTUTPAHHUK

- KBaJpar

- TPEYTOJIbHUK

- OKPY)KHOCTD

9. B kakom (popmare coxpansieTcs cCeTouHasi MOJIEIb?
*

- *.efr

-*k

- *.mesh

- *.vtk

10. C nomol1pt0 Kakoro omneparopa (BKJIaJKH) 33Ja€TCsl UCTOUHUK
HHEPrOBBIICIICHUS MOACIUPYEMOTO 00BEKTa?

- Pernonsl

- HaGop rpaneit

- HaGop sraeex

- [TapameTpsl cxeMbl

Jis Trekymero konrpoJsa TK12:
[TpoBepsiemas komnerenuus: OIIK-3.5 (3, Y, B)

1. C moMotIpIo Kakoro oreparopa (BKJIAIKH) 3aaaeTcs KO3 GUIIUCHT
KOHBEKTHUBHOM TEIUIOOTAaun?

- ['panuiip

- Pernonsl

- Habop rpaneit

- [TapameTpsl cxembl

2. C moMoIIbIo Kakoro ornepaTtopa (BKJIaJKi) MOKHO MOCTPOUTH rpaduk
U3MEHEHUs TEMIIEpaTyp B JII00O0H sTUeliKe MOJEINPYEMOTo 00beKTa?

- Ucropus

- Ananus

- U3mepenus

- [Ipodunn



3. C momoIIbI0 KaKoro orneparopa (BKJIaJIKH) MOKHO CETMEHTUPOBATh OOBEKT
MOJICTTUPOBAHUS U3 IPUMHUTHBA?

- Pa3zpesanue Ten ¢ yiaieHueM T€OMETPUUECKUX JIIEMEHTOB

- Pa3zpesanue Ten ¢ A0MOJTHEHUEM HOBBIX T€OMETPUUYECKHUX PJIEMEHTOB

- HapammBanuem reoMeTpuuecKux 3JIEMEHTOB

- OO0beIMHEHNEM IeOMETPUUYECKUX DJIEMEHTOB

4. JIns 4ero NpuMEHsSIETCSI CTYIIEHUE CETKU IIPH MIOCTPOCHUH CETOYHOM
MOJEH?

- [IoBBILIEHUS TOYHOCTH PE3YJILTATOB MOACIUPOBAHUSA

- YBenn4eHus NOrPEeIIHOCTH PE3yJIbTaTOB MOAEIUPOBAHUS

- Ins ymenbiienus Tpedyemoro oobema ornepatuBHoi namsatu [TK

- JIns yckopeHus nporecca pacuera

- Ins nonmyuyenust 0osiee KpaCOYHOM pagy>KHOM KapTUHKU pe3ysbTaTa
MOJEIUPOBAHUSA

5. Uto HEOOX0AMMO C/IeNIaTh, YTOOBI OCYIIECTBIISIICS TETIOOOMEH MEXKTY
yeTBepTIMU chepbl?

- 3a71aTh KOHTaKTHbIC HHTEP(EHCHI

- 3aJ1aTh KOHTaKTHBIC TIOBEPXHOCTH

- pa3ouTh 4yeTBepTh ChEephl 10 peruoHaM

- 00BEIMHUTH CBOMCTBA YETBEPTEH MO peruoHaM

6. B xakoii BKJ1aJike HAXOUTCS JUATOTOBOE OKHO JJIsl BEIOOpA THIIA TCUCHHS
JKHUIKocTH/rasza’?

- du3uygeckast MOACIIb

- Pernonnt

- Aganmms

- [TapameTpsl cxemsl

7. YcTaHOBJIEHHMEM KaKOTO mapameTpa MOKHO 3aJ1aTh TUIl paboyvero Tena,
o0Tekaronero 00beKThl MOACITUPOBAHNS, HAITPUMED, BOJIbI/Ta3a?

- INIOTHOCTD

- MOJIEKYJISIpHAs! BA3KOCTh

- gyuciao Pelinonbaca

- CTallMOHAPHOCTH/HECTAIMOHAPHOCTh

8. Kakoil Tunm TedeHMs IKMIKOCTM MOYKHO 3aAaTb Ipu OOTEKaHWUU
r€OMETPUYECKHUX MOJIeNen?

- JIJAMMHAPHBIN

- TypOyJIEeHTHBIN

- IOTPAaHUYHBIN

- 0€3rpaHUYHbBIN



st Tekymero kourpoJisa TK13:
[TpoBepsiemas komnerenuus: OIIK-3.5 (3, Y, B)

1. C momoIibI0 KaKOH BKJIAJIKK MOKHO BBIOpATh BCE Y3JIbl, JICKAIIME B OJHOM
IIOCKOCTH?

- OTOUpAaTh PJIEMEHTHI 110 YTy

- OTOUpATh PJIEMEHTHI MO IIOCKOCTH

- OTOupaTh JIEMEHTHI TI0 pa3Mepy

- OTOupaTh JIEMEHTHI TIO IBETY

2. Kakoii Tun pacuera NpuMEHSETCS IPU CTATUYECKOM PacyeTe MPOYHOCTH
Harpy>KeHHOU Oanku?

- CTaTrueckasi IpOYHOCTh

- HesaBHast nunamuka

- JInHEeNHbIN aHaIu3 yCTOMYUBOCTH

- MonanbpHBIM aHaIu3

3. Kakyro mozens 1eopMUpOBaHUS HYKHO BEIOpATh IPU CTATUYECKOM
pacyeTe MPOYHOCTH HArpy>KeHHOU Oanku?

- Ynpyro-miactudeckas (U30TPOITHbIE)

- Yrpyro-miactuyeckasi (aHU30TPOITHBIE)

- Yopyro-miactudeckasi (OpTOTPOITHbIE)

- Baskoynpyras

4. 3a kakoi mapameTp oTBedaeT Mmoayiab FOHra?

- CriocoOHOCTh MaTepualia COMPOTUBIISATHCS PACTIKEHUIO, CKATHIO TIPH
yhapyrou aehopmanuu.

- CIMIOCOOHOCTH MaTepuaia 1eGopMUpoBaThCS

- CIIOCOOHOCTh MaTepuaa BbIIEP)KUBATh TEMIIEPATYPHbIE HATPY3KU

- CIIOCOOHOCTh MaTepuaa BblIEP>KUBAaTh BUOPAIMOHHBIE HATPY3KHU

5. CsoiicTBa mojgo0JIacTell MOKHO 3a7aTh BO BKIIQJKE:
- [TapameTpsl cueTHBIX MOAYJIEN

- KommmoneHTs1

- KoHTakThI

- UnTepdeiice

6. 'paHUYHBIMU YCIIOBUSIMU NPU pacyeTe HArPY>KEHUS OaKU SBIISIOTCS:
- 3akpernieHus: B Habopax u y3iax

- TemnepaTypsl rpanen

- 'eoMeTpuueckue pa3Mepbl MOJCIH

- CBoiicTBa mojo0aacTei

7. Jlns *MUTALIMM KECTKOM 3a/1e7IK1 KOHIIa OajKu TpeOdyeTcs 3a1aTh
3aKperuIeHus B Habopax:



“To X, Y, Z
“Tlo X, Y
“Tlo X, Z
“TloZ, Y

8. Jly1s1 BU3yallbHOTO oTOOpaXkeHus aeopmaliuu B nporpamme Scientific view
10 KOOPJAUHATHBIM OCSIM HEOOXOJIUMO BBIOpATh MapaMeTp:

- Displ_Result

- Node_Global

-X

-Y

9. Pe3ynbTaThl pacupenesieHus Harpy3Ku 1o Muszecy Mo>KHO POCMOTPET,
BBIOpaB Mapamerp:

- Nd_VnMisStress

- Node_Global

- Displ_Result

- NodeStress_ X

10. IIpu pacueTe MOAaIBLHOTO aHaM3a OAJIKU CIIMCOK BPEMEHHBIX I1aroB
COOTBETCTBYET HOMEPAM:

- COOCTBEHHBIX 4acTOT KoJiebanui (B I'1r)

- KOJINYECTBA UTEPALIA

- KOJIMYeCTBa Mo1001acTen

- IMITYJIbCOB KOJIEOAHU CHUCTEMBbI

Kpurtepun ouennBanus:
— Ilpu ycnemHOM MpPOXOXKJIEHUH TECTUPOBAHUS OOYYaIOIIMICS TOJKEH

Habpate mo TKI11, TKI12 u TKI3 — 55 OGammoB. Ouenka u mepecuer OaioB
npoBoutcst B LMS Moodle mpocToit mnHeiHO# HHTEPITOSAIUEH.

JlononHUTENbHBIE 3afaHusi — BeIModHEeHWE JTana WHAWBUAYAJIBHOTO
npaktudeckoro 3aganus B [10 «Jlorocy. MakcumanbHbIi 0amt — 45 6aioB.

Ecniu He mnpoiiieHO yCHEmHO TECTUPOBAHWE MM HE  BBINOJIHEHO
WHIMBUAYaJIbHOE MpakTH4YecKoe 3aganue — 0 0amioB

JlJist MIpOMEKYTOYHOM aTTeCTAlUU:
3auem npocmasnsemcs npu cymme HabpanHvlx 6an108 6onee 5)3.
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